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Abstract

Many social scientists hypothesize that the time mothezadpvith their
children is crucial for children’s cognitive developmernitinlike most stud-
ies that focus on maternal employment effects on childrenestimate direct
causal effects of time-diary measured maternal time ugiegQDS - PSID
data set. Considering endogeneity and using differentunstnts, the effect
of an increase of mother’s time associated to a rise in heortypity cost of
time is an order of magnitude larger than OLS estimates fgnitive tests.
These effects are greater for white children living withegé-educated moth-
ers in two-parent households.
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1 Introduction

Does maternal time affect children’s cognitive developtfieA longstanding and
reasonable hypothesis in social sciences is that motheesahiarge influence over
the outcomes of their offspring. In addition to the well-de®d practical and scien-
tific interest on this topic, the recent literature shows théldren’s outcomes are, in
turn, key determinants of future adulthood outcomes, mlicly earnings (Danziger
and Waldfogel 2000; Heckman et al. 2006) and health (Cutiié 008). Despite
the importance of the time mothers and children spend tegedkiailable empirical
evidence about itsausaleffects on children is surprisingly scarce. The main con-
tribution of our paper, then, is to estimate the causal effettime-diary measured
maternal time-investment on cognitive outcomes using pleimmpirical model of
human capital accumulation.

Some of the existing scholarsRithat examines the impact of maternal labor
force participation or hours worked on children’s outconmésrprets maternal em-
ployment as an indirect measure of maternal time-investraerchildren. Our
approach differs in three ways from this vast literaturesti-since the relationship
between the hours worked and the time mothers devote todhidiren is weak at
best, we use time-diary data to obtain accurate measurée dinhe mothers and
children spend together. Even though time-diary data shbatsfull-time work-
ing mothers devote slightly less total time to children, tmafsthe maternal time
used at work is offset by housework and leisure (Hill andf8tdf1985; Datcher-
Loury 1988; Sandberg and Hofferth 2001). Second, as destiilb Section 3,
we find evidence that there is a great deal of heterogeneityaternal childcare
time allocations across different demographic groups afhers. Hence, there is
an important identification issue of the maternal work “tne@nt” since its impact
could be either generated by changes of quantity or qualitpaternal time, or
by heterogeneous responses of children to a change in rabtiene-investments.
Third, we estimate a simple theoretical model of human ehfptsurmount these
issues. Our framework considers that maternal time-invest is endogenously

2See the literature review section for a thorough discussiothis topic



determined, has a cumulative impact on children outcomdsa#acts children in
heterogeneous ways.

Several data requirements need to be met to estimate thael edfects of in-
terest in this paper: (1) a longitudinal database with imf@tion on children’s out-
comes, (2) reliable records of mother-child shared timd,(@hmeasures of family
background for a group of individuals over time. The ChildvBlepment Supple-
ment (CDS) (waves |, Il and IIl) merged with the Panel Studynabme Dynamics
(PSID) provides us with such a special data combination.ndgyhe CDS-PSID
data has many advantages. First, instead of using potgriiaked self-reported
and inaccurate maternal time use, we employ the Time DiéfiB$ data to mea-
sure maternal time investments directly. More specific#ilg TD data include the
type and duration of various kinds of activities in which imats and children en-
gage together. Second, we can also examine the causakeifatistinct levels of
maternal involvement (i.e., “active” or directly partiaifing in the activity versus
“passive” or being around during child’s activity). Finglthe PSID contains valu-
able historical and demographic data on mothers (and holdshthat may also
exert an influence on children’s outcomes, and can, thexelherused as controls.

We propose a simple framework of human capital accumuldtiolih by mater-
nal time-investment, which implies a theoretical relasioip betweerchangesn
outcomes and maternal time-investmdetgels However, although maternal time
allocation affects children’s outcomes, the causality rap run in the opposite
direction. That is, mothers usually devote more time todrkih whose academic
achievement is low. Hence, inputs are essentially endage(idd and Wolpin
2003; Cunha and Heckman 2008). Given the existing endotyetiee causal ef-
fects are difficult to estimate. In order to achieve a realnaxternal validity
of our results, we estimate our model using several possigenous sources of
maternal time variation in local labor markets: averagédciare costs, housekeep-
ing costs, maternal offered wages, and income child sussidilext, we estimate
the effect of maternal investment on children’s outcomeasgua Fixed-Effects In-
strumental Variables estimation technique. This idemtifon strategy is valid if
the variation of these prices or costs solely affects caridhrough the substitution



of other time uses (work, housework, leisure) for childaagernal time, holding
constant family background characteristics.

Our first-step estimates for these instruments are in lirth standard time-
allocation theory predictions. Consistent with a premgkubstitution effect, higher
average childcare and housekeeping costs increase thartotiers spend with
their child. However, this effect decreases in child agegesting a lower marginal
utility of childcare for older children. A higher averagdered market wage in gen-
eral decreases maternal childcare time, especially faradildren, in line with a
predominant substitution effect. Finally, higher statédchubsidies increases time
spent with children with a declining impact in child age. Th#er can be under-
stood as an income effect response for households withrehildue to a transfer.

Furthermore, we also take care of the possible weakness ofstruments used
by (1) estimating the model utilizing the Limited Informati Maximum Likelihood
(LIML) estimator, substantially less biased than the tiadal Two-Stage Least
Squares (Stock et al. 2002), and by (2) reporting the CragigDonald (1993)
test for weak instruments as suggested by Stock and Yogdb)200k interpret
our estimates as a Local Average (marginal) Treatment & tieat is, the marginal
average impact of a rising maternal time-investment inaasp to a price increase
in a particular sub-population of children (Imbens and Astgt994).

Our findings largely support the hypothesis of endogenousmal time-investment
allocation because LIML estimates are an order of magnjtGelb times larger,
than OLS for both cognitive tests. Moreover, the resultsrarearkably similar
for all instrumental variables utilized. By estimating tiesults for different sub-
populations, we find that white high-income children liviwgh college-educated
mothers in two-parent households benefit the most from tlgenous variation
in maternal time-investment. This suggests that margimastitution of maternal
time by formal childcare or housekeeping services shoulodoeficial in terms of
those outcomes, which is consistent with previous evidéBceoks-Gunn et al.
2002; Ruhm 2004). A marginal hour worked increase motivhted raise of aver-
age offered wages also has a similar detrimental effecalllgjiarger child income
subsidies induce greater maternal time for children, wihnalar positive marginal
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effect. First-stage estimates show that time responsdset®tchanges in price or
in income fade out as children grows older, suggesting thatestimated effects
chiefly capture the outcome responses of young children. ni&gnitude of the
effect of increasing total average maternal time by 1% par igesimilar to the im-
pact of joint maternal employment and day care placememattd by Bernal and
Keane (2010, 2011). While the effects of active maternaétare significant and
much higher than OLS, their magnitude is lower than the otienated for total
maternal time-investment.

Findings from this study have policy implications. Firggulations affecting
key prices and incentives for mothers should consider tipdigmhcosts of maternal
time allocation on the child’s cognitive outcomes. Secaahools need to con-
sider the compensatory and complimentary efforts of fasiih producing higher
cognitive achievement. Educational policies should exi consider the role of
mothers and household socioeconomic conditions in chilsiskill formation pro-
cess.

The rest of the paper is organized as usual. Section 2 destissrelated litera-
ture. We describe the databases and present some degcstgtigtics, emphasizing
the weak connection between maternal employment and nahteme-investment
in the data in Section 3. We present the model and discuseaigin and identi-
fication in Section 4. The results and the related discusasierin Section 5. We
conclude in Section 6.

2 Literature Review

Our paper is primarily related to the vast literature in stmgyy, psychology, eco-
nomics, and education that studies the effects of matamatinputs on children’s
cognitive outcomes. As mentioned before, since effectigther-child shared time
is hard to observe, in practice most of studies have focuséheeffect of maternal
employment. Bernal and Keane (2010, 2011) provide a goodrsugnof the litera-

ture in this area. According to them, there is no consensuiseeffect of maternal
employment on children’s cognitive outcomes. Previousassh has failed to ac-



knowledge the impact of earlier time-investments on ckitds cognitive develop-
ment, as well as the inevitable sample selection of motmeosemployment. Very
few scholars have recognized the inherent reverse calatibrebetween children’s
outcomes and maternal time and good inputs. Using IV and @t’iques, Blau
and Grossberg (1992) find a negative impact of early matemaloyment, but a
potential offsetting effect later in life. James-Burdur@®(5) find little evidence of
negative effects on children’s cognitive developmentgsé$ihand fixed-effects pro-
cedures. Bernal and Keane (2011) use different IV techsicaied Bernal (2008)
and Bernal and Keane (2010) estimate a micro-founded stalahodel to find a
significant effect of negative impact of maternal employt@ssociated to day care
placement. Hill and O’Neill (1994) find that an increase ofitoworked has a
negative effect on children’s outcomes, but this effectagiplly offset by higher
income. Neidell (2000) find that maternal work has a detritaleaffect on cog-
nitive and non-cognitive outcomes, even though the effegfreater for working
mothers. Waldfogel et al. (2002) find a negative impact ofy\vearly maternal
employment. Brooks-Gunn et al. (2002) and Ruhm (2004) fiadl tmaternal em-
ployment is harmful to children’s cognitive outcomes, asakty for children of
highly educated mothers.

An evident difficulty of the latter literature is the fact ththe link between ma-
ternal employment and maternal time devoted to childremiteqveak, as a shown
in empirical studies on maternal time allocation. A robustliing is that maternal
time devoted to children has not changed that much in thellsides despite the
rise in maternal labor force participation (Bianchi 200@authier et al. (2004)
look at data from several countries and find that paid worknseot to crowd-out
child-parent shared time. Moreover, mothers and fathexsrareasing childcare
time in absolute terms. Monna and Gauthier (2008) reviewane showing that
most of mother’s hours worked displaces housework andrieisuth a slight ef-
fect on childcare. Moreover, Bryant and Zick (1996) repbattemployed mothers
devote more time to children in shared housework and leisctieities. Zick et al.
(2001) find that employed mothers engage in reading/honieactivities more
frequently than nonemployed ones, although Cawley and 2007) find a lower



chance of being involved in educational activities withidten of working mothers
in the ATUS data.

On the other hand, there is strong evidence showing that atweated parents
devote more total time to their offspring (Datcher-Loury889 Bryant and Zick
1996; Kimmel and Connelly 2007) as well as more time in dgwelental activities
despite maternal employment (Sandberg and Hofferth 20€dig@006). Guryan
et al. (2008) examine international data to conclude thatlfas with high levels of
income and education devote substantially more time talcaik in all the coun-
tries studied and within countries. In contrast, other times such as leisure and
housework decrease with income and education. This sugythedtthe correlation
between employment status and childcare depends on obkecharacteristics of
the household. We present some evidence of this below.

There are few studies that use direct measures of matdnidishared time as
a determinant of children’s outcomes. Hsin (2009) sumnearikis scant empirical
literature that roughly finds no significant correlationvee¢n children’s outcomes
and the time mothers devote to them. These results are whistebecause those
papers do not properly account for heterogenous backgsoondddress endoge-
nous inputs. Hsin (2008) finds that maternal time-investrhas a positive impact
on children’s outcomes, but only among mothers with higirdity levels. Carneiro
and Rodrigues (2009) use generalized propensity scorehingtto estimate the
“dosage” effect of maternal time, but neglect the effectswhulative inputs on a
child’s cognitive achievement. Del Boca et al. (2010) depeind estimate a struc-
tural microeconomic model with specific functional forms foeferences, child
outcome production technology, and time and budget canstrasing data from
the CDS. Their model and policy experiments focus primaoitythe trade-off be-
tween hours worked and household income. Neverthelegshdgtect empirically
important time-use buffer activities such as leisure anasbavork.

We explicitly address the importance of cumulative time gadds inputs, un-
observed time-invariant heterogeneity, and contempomput endogeneity by
using a simple human capital model. Our approach is relatete existing lit-
erature on child skill formation, also known as outcome putishn function. Un-



der this perspective, the time parents spend with childsemiinvestment that di-
rectly stimulates cognitive development and provides antemally-, ethically-,
and intellectually-rich environment for their childrenathpromotes learning and
positive behaviors. Todd and Wolpin (2003) and Cunha andkiea (2007, 2008)
(and subsequent papers) propose a theoretical and erhfiagsework for chil-
dren skill formation based on dynamic unobserved skillsagtdrs. Almond and
Currie (2010) use a similar framework to organize empiricaldings of children’s
academic achievement before age five. Cunha and Heckma'saagh suggests
that unobserved factors interact, simultaneously, witremi@l time-investments
and with family background to determine children’s outcemeén contrast, our
approach is more direct, since our ultimate goal is to egérttee causal effect of
maternal time-investment on children’s cognitive outcenwvathout a very specific
stance on the presumed underlying technology. Given our gwaapproach we
take is closely in line with the work by Bernal and Keane (20%hich relies on a
more direct and theoretically sound empirical specifigatio

3 Data description

In this section, we describe the databases we use in outigaisn.

Child Development Supplement (CDS):The CDS is a supplementary survey
of the Panel Study of Income Dynamics. In 1997, the PSID sipphted its data
with additional information on the sample of PSID parentd #reir 0-12 year-old
children to generate a longitudinal data base of childraehtheir families. Most
of the children were re-contacted in 2002. By 2007, a largégroof the original
sample become ineligible, by survey design, since they inaxtt age 18.

From the CDS longitudinal data, we use age-standardizediépproblems
(math) and Word-Letter Identification tests (Woodcock etE89). We also ex-
tract demographic characteristics of the children whiehsaipplemented with their
PSID Individual records. Finally, we obtain measures of ldo@uality Index,
which is constructed from an observational assessmene @S interviewer. The
details are explained in Appendix 2.



Time Diaries (TD): As a part of the CDS design, children or their caregivers
were required to complete Time Diaries, i.e. to chronolaliycrecord all their
activities for one random weekday and one random weekend Tlagre are ap-
proximately 600 primary activities, aggregated into 11 ona@ategories. Besides
reporting beginning and ending time for activities, thead&to contain information
on who else participated in the child’s activity. With thesputs, we construct two
time-investment categories, weighting weekdays by fiveveeekend days by two:
total time the mother spent on all activities with the chddd total time spent while
the mother is directly participation. As a shorthand, werréiie latter time as “ac-
tive” maternal time. Active and passive time-investmengynmfluence children’s
outcomes in different ways (Folbre et al. 2005).

Time-diary collection is the preferred way to measure ddiog use of indi-
viduals (Juster 1985; Juster and Stafford 1991). Retrdispea®call surveys that
consist of the type and frequency of activities tend to ptevnaccurate measure-
ment of actual time uses (Robinson 1985). Hofferth (199@wshthat parents,
especially the highly educated, tend to overstate the thmeg spent on “socially
desirable” activities, such as helping their child with/hex homework.

Panel Study of Income Dynamics (PSID)The PSID is a widely-known longi-
tudinal study of a representative sample of U.S. individ@aad their families since
1968. We use the PSID Family records for maternal educatiaternal agg fam-
ily living arrangements, income, reported hours worked lamalsework hours.

Current Population Survey (CPS): We use the Current Population Survey
March dat4 to construct labor market and welfare variables that mayegea an
exogenous source of variation in maternal time use allooatiWe consider several
variables that may influence maternal time-allocationglens by year and state for
the period 1990-2007.

Cognitive outcomes: Standardized cognitive outcomes scores vary according
to child gender and maternal education. These differeneesaaningful since all

3We checked the consistency of maternal educational attaihand maternal age for several
years. We also supplement these family variables with P&tividual files in order to minimize
the missing observations. The details of the procedurdsealgre available upon request.
4Obtained from IPUMS-CPS (King et al. 2010)
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measures of children’s cognitive outcomes are ordinaésdait allow comparisons
within the same test, but not between them. In Panel A of Tabee see that

children have a slight decreasing pattern for both cogmitests. We do not have
an explanation for these patterns. We notice that girlsoperibetter than boys in
both tests, for ages 5 to 10. For children older than 10, fesnalitperform males in
word test but not in the aprob test. Looking at Panel B, chitdsf highly educated

mothers perform substantially better than children of l@lmaated mothers in all
tests. Panel C shows that children from part-time workeve liegher test scores
than either full-time employed and non-employed mothearguin, the children of

the last two groups of mothers have similar scores.

Maternal and household characteristics: Table 1 also shows that highly
educated mothers are roughly 3.5 years older on averageselHolds with a highly
educated mother have a larger proportion of white childrehraale head®.Home
quality index andper capitalog family income are also higher for more educated
mothers.

The Table 2 shows that the group of older children has a |aigare of black
children and a lower share of White children in comparisotih&youngest group.
The share of households with female heads is notably laogethildren older than
11, probably because of the higher frequency of divorce ahderen get older.
The Home Quality Index index is slightly higher for older chhen, while the log
family income is lower for the group of younger children. Trable 2 also shows
that there are some differences between boys and girls im#an and dispersion
of log family income, especially for younger children.

Mothers greatly differ according to their working statuse WBbserve that full-
time working mothers are more educated, on average tharnemsotrho work part-
time. In turn, mothers who work part-time are more educalsh ihon-working
mothers. Part-time working mothers tend to have more wiitielien and to live
with a male partner more frequently in the sample. Intemgstj the share of head
mothers working full-time is household heads. Full-timerking mothers tend

5This claim uses the standard PSID convention that definesisehold head to be any male
older than 18 years old at home.
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to live in households with a relatively higher Home Qualitgléx andper capita
family income.

Maternal employment and maternal time-investment: While many stud-
ies have found that employed mothers devote less time to¢hidren than their
non-working counterparts, it is clear that other actigtgich as housework and
leisure, are the ones that are drastically reduced to acoalat® the number of
hours worked (Guryan et al. 2008). Over the last decadesa@ategories of total
maternal childcare time and total hours worked have inesawhile housework
hours have declined (Aguiar and Hurst 2007).

A set of scatter plots in Figure 1 reveal that maternal hounked are weakly
and negatively correlated with total maternal time andvaatnaternal time. How-
ever, the dispersion around the local polynomial regreskies is substantidl.
This evidence suggests that maternal hours worked is, gtdbesry noisy proxy of
maternal time-investment. We also find a positive assacidietween housework
time and maternal time-investment categories in FigureiRapain, the conclusion
is that the latter time use category is a very imprecise nreasthe time mother
and child engage together.

Nevertheless, our skepticism on using maternal employm®mat measure for
maternal time input goes beyond this issue. There is sulstamidence showing
that the time allocation of working mothers varies by ediacet patterns, child
age, and gender (Datcher-Loury 1988; Bryant and Zick 19%&ng et al. 2001
among many others). The economic literafunas considered childcare as a sep-
arate time-use category which is distinct from leisure aodsework not only on
theoretical grounds, but also because it behaves diffgrantesponse to exoge-
nous shocks such as changes in childcare price and wagegiskoice, Kimmel
and Connelly (2007) show that while leisure and housewodkedese in predicted
wages, maternal childcare time increases. Ignoring tresses would lead to mis-
leading conclusions.

Maternal time allocation substantially varies across gsalefined by child age,

SFor details, see on the footnotes of Figure 1
“Aguiar and Hurst (2007) provides a more elaborated disonssn the conceptual distinction
between childcare time and housework

11



gender, and maternal education. Total and active mateamaldlso show a great
deal of variation across child gender and age in Talfi&\le observe average total
maternal time is higher for boys when their age ranges 5iGhle pattern reverses
for girls older than 10. On the other hand, as children gra¥eglthey receive less
maternal time and the actual time allocation observed besanore volatile.

Panel B of Table 1 shows that college-educated mothers spene time on
children younger than 14, but slightly less than less edutatothers for older
children. The highly educated mothers devote substaptiadire time to market
work than their non-college counterparts. However, thietagroup devotes more
time to housework. Panel C shows that, on average, non-agrkiothers devote
2.2 and 6.4 weekly hours more than do part-time and full-tmoeking mothers,
respectively. However, these gaps decrease to 0.5 and 2l8yweours for active
maternal time. This suggests that mothers accommodate totieuses to avoid
reducing time directly spent with children. The standanrdatén of maternal time
of both part-time and full-time working mothers is smallean that of non-working
mothers.

Table 3 shows modest but significant pairwise correlaticgtsvben maternal
hours worked and mother-child shared time for differentssutples. Moreover,
the negative correlation seems larger (in absolute terorsydung children and
low educated mothers. This evidence reassures our skaptich evidence re-
garding maternal employment “treatment” effects. The thett the correlation
consistently varies according to child age and maternatatttin suggests that the
maternal employment is a very different treatment acrossg. This also implies
that the noisiness of maternal time cannot be treated astlaots measurement
error problem. Little can be learned from maternal emplaynteeatment since it
masks different input intensities that systematicallyyvan child and household
characteristics.

8Columns considering only positive measured total and atiiwe show that this feature of the
data does not alter the quantitative conclusions we obtain.
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4 Model

There are several approaches in the literature to modeliitdren’s outcomes de-
velopment. Cunha and Heckman (2007, 2008 and subsequestspdpcus on

the dynamic evolution of unobserved skills that are idesdiths dynamic factors.
Our approach here is closer to Bernal and Keane (2011) diesgablishes a more
straightforward relation between observable inputs aridaroes, without a medi-
ating role of unobserved factors.

Although the model we propose is non-linear in deep paramdiecause of the
unobservable maternal time-investment, we can recovepdremeters of interest
by estimating a linear model. After presenting the modelraedgnizing the poten-
tial endogeneity problem, we examine the potential sous€egogenous variation
that can provide a reasonable identification strategy. [TWwerutilize strategies in
the econometric literature to handle potential Weak Imsgmnts problems in In-
strumental Variables methods. We implement the Limitedrmiation Maximum
Likelihood (LIML) estimator, which is less prone to theseblems (Stock et al.
(2002) for a survey). We also report tests for weak instrus@ragg and Donald
1993)(CD) with tabulated values from Stock and Yogo (2005).

Theoretical setup: Most of the literature suggests models in which maternal
time and goods enter as an input into the production funa®mvell as usually
unobserved genetic conditions. As noticed by Bernal andh&€2010, 2011),
only few papers recognize the importance of previous inpuggenerating current
outcomes. We explicitly consider this issue in our modet#gjmation.

We postulate that there is a natural, possibly nonlineandifor cognitive de-
velopment as the child grows older. Nevertheless, we censieterogeneous cog-
nitive development profiles that vary according to child dem and a proxy for
maternal ability (schooling). Deviations from this stardl&rend may be caused
by higher human capital leveX, built via maternal time-investment or by higher
physical capitalK, accumulated through goods investments.

Both capital stocksX andK, can be written as a cumulative weighted sum of
investmentx andk. We recognize that the marginal contribution of investraent

13



is essentially heterogenous across children, and it mayféeted by factors such
as maternal education, child gender, age, race, and famiyomment variables.
Notably, previous research in child development psychobogl several studies in
skill-formation technology have suggested that early stweents have a stronger
impact in a child’s early ages (Cunha and Heckman 2008; Atand Currie
2010). It is also reasonable to think that the marginal imhméanaternal time-
investment varies according to her education or skills.eétj Hsin (2008) finds
that only the time-investment of mothers with high literag&ylls has a positive im-
pact on children’s outcomes. Evidence of higher detrimeitacts of employment
for highly educated mothers can be rationalized in the saaye(Ruhm 2004).

We propose a reduced form linear specification for child onntes that is ex-
pressed in the following equation

h ant h ant ant h h
YRt =0an+ %Bmi + %VQJX“J + %5n,ikn7i + Uny 1)

wheret represents time and timesubindex represents children in the CDS sample.

The outcomeh of child n at timet is represented by;. The termay stands
for an unobserved environmental/genetic component ofltiie o that specifically
affects theh-th outcome at all ages. The coefﬁcienﬁ\‘,%i represent the outcome
specific age-trend determining the average developmeheokth child.

The cumulative weighted sum af; is the human capital accumulated up to
timet by the childn due to maternal time-investment for outconhes 1,2,...,H.
Likewise, the cumulative weighted sumlgf; represents the physical capital accu-
mulated by the househofdup to timet. The coefficienteyr*li and gl represent the
outcome-specific marginal effects of investmensndk for then-th child at age.
This formulation allows for marginal effects varying on #tf@ld’s current age .

Our method estimates first-differences of equation (1) taigeof unobserved
child-home heterogeneity. This approach is also convétvenaximize the sample
size since there is substantial non-response in the firstrambwaves of the CDS:
some children were too young in 1997 or too old in 2007 to thkecbgnitive tests.
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Since the CDS reports time use every 5 years, the 5-yeatioarizan be written as

ant ant ant
AS)’H,t = > Br?‘i‘. > VRan,t + 5r?,ikn7t +A5U2,t (2
I=ant—5 I=ant—5 I=ant-5

The logical implication of this setup is that accumulatedemnaal time-investment
between the two dates is the key determinant of changes ldrehis outcomes.
One important limitation is that we do not observe thesestiments in every mo-
ment of time in the CDS data. We need to make additional assongmon the way
mothers behave in order to identify the impact of matermaétinvestment on the
outcomeh. We assume that both investment data we obsgfyeandx;; 5 are
related to the unobserved time-investments in the follgwway

Xnt = én+ PXnt—1+ Ent (3)

This equation shows that the maternal time allocation a¢ tiepends on child
and family unobserved factoég, the choice of maternal investment in the previous
period and a random shoek;. We can get rid of the unobserved family effect by
taking first-differences in the equation (3)

DXnt = PAXnt—1+ Deéng
Xnt — MXnt-1+ (1= U)Xnt2 =Denr Withu=1+p

Using equations far,t — 1,t — 2 andt — 3, we formulate a 4 4 linear system whose
detailed solution is shown in . Once solved, every perioctinvestment can be
written as

t
Xni =AXne T (1=A)iXge s+ D Tjignr-j Vi=t—4,..t-1
<3

We assume the effect of maternal time-investment can bewsosed ashj = ¢h@
where ¢, is a child-household specific component, apnds a child-age specific
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component. The expected change in human capital stock caxpbessed as

t

t
DsXpe="5 Wixni= 3 Wi (A + (1= A% _s) + e
i=t—4 i

= =t—4

= VA + W (5= N) Xy 5+ Te

5% it-aMithi _ 5%i1 4A@
Siot_aVhi

1 t
andy, = 5 Z Yhii

with A = T
2i—t-4@ i,

The termreis the dot product of the vector maternal time allocatiorc&lse and its
associated coefficient. Finally, we can see that the mdrgifet of the conditional
expectation acrodd children is
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The conditional expected variation of maternal-time acalated human capita{
can be expressed as the average marginal effect of matenealrvestmentq, ;
amplified by a facton\, the 5-year temporal impact of the investment.

Since goods helping child development are likely to be fiedneith labor in-
come, and maternal labor supplies are correlated with matéme-investment on
the child, we consider a proxy for child goods in period 5 instead of its con-
temporaneous measure. By doing so, we avoid a new sourcenoftaneity into
the estimatiorf. As a measure of material well-being, we primarily use the dom
Quality Index. A careful description of this index is in Appgéx 2. In the on-
line Appendix, we consider an alternative measure of materell-being: logper
capitareal household income. In regards to the marginal impachgs$igcal goods
investmentgy);, we assume that it does not vary with child age, d8; = . In
the online Appendix, we relax this assumption by allowing¢befficient to depend

9Nevertheless, we realize that the effect of maternal tinvestment defined in these equations
potentially includes the marginal change in child goodsegated by income variations. In turn,
income may vary due to the potential displacement of hourkedgby childcare. Hence, a marginal
income variation is part of the “treatment” received by ddahihen his mother decides to change
her time allocation.
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on child age!®. However, we do not notice important differences using #teet
specifications. We estimate the following generic equation

ASYH,t = Tgxﬁ,t + "jlsz,t—s + TBknt_5+ Then +V2,t (4)

We can easily recover the value gt by computing"gLS"? becausen = y'A and
= y"(5—N).

Identification Strategy: Identification problems arise due to the potential en-
dogeneity of contemporaneous maternal time-investmenaut framework, this
problem is equivalent to a bias due to the omitted time sheckberefore, the error
of equation (4) is likely to be correlated with the contengregous maternal time-
investmentx; ;. In contrast to our approach, the literature has mostlyllygted
that maternal time allocation may depend on unobserveditiweiant child char-
acteristics. Although such an assumption may be reasgnaidenore general to
assume that maternal time allocation may depend on timgnagaconditions such
as children’s outcomes (Todd and Wolpin 2003). For instamzehers may devote
more time to their children if, for instance, they perfornodyg at school, regardless
of whether the low academic achievement is caused by eafddantage or by a
negative shock later in life.

A natural approach to solve these difficulties is Instrurab¥ariables estima-
tion. As discussed in the literature (Murray 2006; Angristl @ischke 2009), we
need a significant exogenous source of variation of the maltéime allocation
(i.e., instruments are not weak) that does not directlycafédildren’s outcomes
conditioning on other covariates (i.e., exclusion refityig). Formally,

1. Exclusion restriction ot: Ayﬂyt\ covariatesl z
2. No weak instruments [z covariates# 0

We recognize that there may be plenty of heterogeneousnsepmf children’s
outcomes to exogenous variation of maternal time indueetlirn, by a change in

10This change basically adds an interaction term betweed elgié and the physical investment
measure to equation (4)
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Z Hence, we interpret our results as a Local Average TredtEféect (LATE) that
may depend on the particular instrument used. As shownsditbrature (Imbens
and Angrist 1994; Angrist and Pischke 2009), the estimatisttteis driven by a
group of mothers who only changed the time-investment iparse to a variation
of z

We rely on a standard theory of household time allocationrio &ippropriate
instruments. Mothers decide how to split their limited tim# four possible uses:
work, housework, childcare, and leisure. Our instrumewgaiables capture ex-
ogenous shocks to the benefits and costs associated withtiimesuse categories.
Hence natural candidates for being instruments are vasaddsociated to (i) the
cost of childcare service, (ii) the cost of external housdwpoovision, (iii) the ben-
efits and costs of hours worked in the market, and (iv) the goaent resources for
welfare benefits and eligibility rules. Each one of thesérimaents represents ex-
ogenous variations that are essentially distinct. We ptefase the least number of
instruments per estimation in order to interpret each tesuh response induced by
distinct quasi-natural experiments. This approach is @ssistent the literature of
Weak Instruments that warns of the danger of using too mastyuiments (Bound
et al. 1995; Stock et al. 2002).

In addition of the two standard identification conditions g estimation, un-
der heterogeneous effects, we will also need to satisfyotonicityof maternal
time response ta. That is, ifz changes, then all individuals in the population of
interest must show either a weak increase or a weak decredbe time spent
with children in response to such a change. In principlesesthe household owns
a time endowment and potentially supply it to the marketrehse substitution
and income effects that work in opposite directions. Thasjifies differing in
observable characteristics (wealth, age, etc) may resfoagrice change in dif-
ferent ways. Since the IV estimation implicitly averages thsponses across the
population, then, it is possible that we could obtain a rygle effect in practice.
Even though monotonicity may not hold in practice, it is intpat to state that this
drawback worksgainstobtaining significant results.

A first possible instrument is related to childcare pricesvéttheless, child
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care price itself is likely to be related to the quality of gexvice provider, creating
a secondary channel to affect child outcomes besides nahtene variation. This
clearly implies a violation to the exclusion restrictibh.Since we do not have a
way to control for childcare service quality, we rely on theimge CPS wages of
childcare workers by year and stadfeMoreover, we also include this variable in-
teracted with child age to take into consideration the faat the sensitivity to price
variation is likely to decay as children grow older. In thése, the exclusion restric-
tion theoretically holds because average childcare werk@ge is a cost pressure
on childcare service price, for all potential and actualcdag providers. Con-
sistently with theory, Kimmel and Connelly (2007) estimatsignificant positive
response of actual mother-child shared time to an increapeedicted childcare
prices. Even though the expected effect of a raise of thisegs an increase in
maternal time with the child, this instrument may not slyistatisfy monotonicity
of maternal time response for all the population. For instafemales who work
in childcare and similar occupations probably decreasi thaternal time due to
a substitution effect. In the worst-case scenario, as drgadier in this paper, our
estimates provide a lower bound of the causal effect.

The second relevant price for maternal time allocationsiens is the one of
housework services. We measure the wages of housekeegingations in March
IPUMS CPS to build a variable related to the price of theseises2 This strategy
is based on Cortés (2008) and Cortés and Tessada (2011) hetwaisat maternal
employment increases when unskilled labor immigratiosasj and drives down
the housekeeping services price. In addition, Amuedo-tesaand Sevilla Sanz
(2011) find that unskilled immigration reduced basic chalgcof college-educated
mothers, but increases educational time spent with cmldfes we do with child-
care workers wage, we interact average housekeeping log veagble with child
age because the price sensitivity of maternal time allonas likely to decrease
as children grow older. In our case, we expect that a greatesdkeeping price
induces more maternal time with children due to a substituéiffect. Neverthe-

we thank William Evans for pointing this out.
2For details, see in the online Appendix
BFor details, see the online Appendix.
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less, an income effect response may prevail due to the mezation of the time
endowment of unskilled mothers, reducing time with childr&hus, this variable
is likely to affect unskilled immigrant women in the oppe@sdirection, violating
monotonicity and biasing our estimates towards non-sicanife.

A third Instrumental Variables is the average offered wagewomen in the
labor market defined by year and state. Our empirical chgdles to construct a
measure obfferedhourly market wage since this is the relevant price thattdftne
number of hours devoted to work. We construct these markgésvasing IPUMS-
CPS database by estimating a selection model with a hoursedgelection equa-
tion (Tobit Il model) along the lines of Vella (1993) and Wdadge (2002, ch 17).
We use this model to impute expected log wages to all femalegkérs and non-
workers) in the sample. Our offered wage measure is the CRghted average
offered wage by year and state, and its interaction witlddmgle. The details of this
selection wage model are thoroughly explained in the oripgendix. Consistent
with the standard labor supply setup, income effects arerpiaily important in this
context because the household is a (net) supplier of houtsetmarket. Indeed,
Kimmel and Connelly (2007) find that a wage increassesthe time mothers
devote to children on weekends, suggesting an importanmeceffect. Other lit-
erature surveyed by Monna and Gauthier (2008) finds negettieets of wages on
maternal time. In light of these theoretically opposingcés, we need to control
for children goods or income to capture time substitutidea$. Conditional on
material well-being, higher offered wages should reduceemal time with chil-
dren. Because our controls are imperfect, strict monoiyriequirements may be
violated. Again, these issues make it hard for us to find fgamt causal effects.

Finally, we hypothesize that the existence of governmemehis for households
with children may induce mothers to substitute their timéhwvphysical goods. We
implement this idea by using the average income child sydsydyear and state,
reported by IPUMS-CPS. As with the other instrumental \@dsa discussed, we
include the latter variable interacted with child age, tptaae an expectable decay-
ing sensitivity of mother-child shared time as childrenwgder. Admittedly, the
effect of a change in welfare programs on maternal time atlon isa priori uncer-
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tain. They may induce women to devote fewer hours to worktdoutcrease other
time uses such as leisure or housework instead of childesmece, the final effect
of welfare benefits related to children has to be elucidateérapirical grounds.
Moreover, we are certainly aware that the group of mothers eftange time allo-
cation due to changes in welfare policies may be quite d@ffefrom groups who
respond to other of our instruments. Thus, exploiting tdditonal source of vari-
ation would shade light on the external validity of our rés@Angrist and Pischke
2009). Our benchmark to assess this particular strateggrisdtiand Tekin (2010),
who show that childcare welfare policies are detrimentaltitdren outcomes due
to the substitution of maternal time for low-quality paidydzare.

5 Results

Overview: The main results are displayed in Tables #70ur maternal time-
investment measure is the log of total maternal time (in neguplus one second
(1/60), in order to handle observations with zero-minutorded time. We show
that LIML estimates are an order of magnitude larger thaselod OLS for Applied
Problems(aprob) and Word-Letter Identification(word) aests. The results are
also remarkably robust to a series of alternative spedificat We explain and
discuss a series of robustness results at the end of thisrseetd show various
estimations in the online Appendix of this papeiThis evidence suggests that the
hypothesized reversed causality is very important and ecafly sizeable for these
cognitive outcomes. To illustrate our point, in the coluivt of Table 4, according
to the OLS estimator an increase of 1% in the average totadmelttime would
increase 1.54% of a standard deviation in the test score plidgpProblems. The
LIML estimator shows a causal increase of 19.81% of a stahdeviation in the
same test score as a result of a 1% increase in the weeklygaveraternal time.
Thus, for Applied Problems, the LIML effect is roughly 12ies larger than the

1%We use the Stata packagereg2 by Baum et al. (2010) to estimate our models. For further
information seérttp://ideas.repec.org/c/boc/bocode/s425401 . html

15The online Appendix can be foundiittp: //www.benjaminvillena.com/data/uploads/
online-appendix-VR-RA.pdf
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OLS. The order of magnitude of these effects for Applied Ryols are of the same
order of magnitude of the estimates for a joint treatment afemal employment
and day care placement (roughly a drop of about 14-16% ofralatd deviation)
obtained by Bernal and Keane (2010, 2011). Herbst and TekibQ) estimate that
childcare subsidized children obtain 26-30% lower cogaitest scores until the
end of kindergarten, other things equal. In the case of Viietter Identification,
our estimates are roughly half the value of those obtainedpplied Problems.
Still, the gap between OLS and LIML estimates remain veryddor both cognitive
outcomes. Fortunately, instrumental variables are stiotige sense of Stock and
Yogo (2005) in that the Cragg-Donald test largely surpagserile-of-thumb value
of 10.

In addition, we report the results from using the exogenaugtion for four
sets of instruments (Average log wage in childcare occapatiaverage log wage
in housekeeping occupations, average log offered femaggesyaand average in-
come child subsidy. In all cases, we also include interastiwith child age) and
report the Cragg-Donald test in different sub-populatiddisice the estimated pa-
rameteryis a local average treatment effect, the underlying pricgglet exogenous
shocks we exploit as different sources of identification magerate heterogenous
responses across the population. Showing similar resuitdifferent sources of
exogenous variation indicates external validity of ouutess To uncover heteroge-
nous responses patterns across the whole population, weasstthe model for
several subsamples: low-education mothers (high scholgss), high-education
mothers, male child, female child, white child, black childw family income
(below median), high family income, two-parent househatilge head in PSID
nomenclature) and female head.

Effects of total maternal time: Tables 4 and 5 show that the local average
causal effect associated with total maternal times large and significant. Fur-
thermore, these results hold for every subpopulation aedlyHigh/Low educated
mothers, Male/Female child, White/Black child, Male/Féenaousehold head) for
aprob and word tests. Even though the strength of the instntsrmildly wors-
ens for some subpopulations, the Cragg-Donald tests restbawve 10 in almost all
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estimations.

The results in Table 4 indicate that the positive impact tdltmmaternal time
on aprob tests is particularly high for white children, ag@aevith college-educated
mothers, with family income above the median family, andwtto-parent house-
holds (male head in PSID convention). Remarkably, the esémobtained are
quite similar for all the instruments used, indicating tthet effects may apply more
generally to several groups in the population, i.e. theyeaternally valid. The par-
tial exception is the estimation using the last instrum&m), the average income
child subsidy, because it yields slightly lower IV estingater almost all subpop-
ulations. The latter suggests that this subpopulation ahers who are induced
to share more time with their children is somewhat differfenin the other groups
induced by other instruments.

Similar results are obtained for the Word-Letter Identifima test, although
some important differences arise. First, the impact of agmat increment of
maternal time-investment in the word test is roughly 50% %66 their proper
counterpart for the aprob test. However, OLS estimateslaoesaaller and, there-
fore, the relative ratio between LIML and OLS estimatorsti gery large. For
instance, the LIML V1 point estimate for the whole sampl& ismes larger than
OLS. Again, the first three sets of instruments deliver gsiit@lar results, but V4
is somewhat different. In the case of Word-Letter Identifaatest, highly ed-
ucated mothers have a larger marginal impact of their chilebrd test, but the
difference is quite small for IV4. In contrast to Applied Brems test, there is a
gender difference in word results: the marginal impact af sty time with a boy is
substantially larger. The white-black difference is muangér in this test: the effect
of maternal time on a white child is roughly three times thpaat on a black child.
For Word-Letter Identification, it is also true that the nratd time has a greater
effect on high-income families, even though the result ree® when the maternal
time-allocation change is induced by income child subsidig4). With respect
to family composition, we also see that the gap between nraddemale headed
households widens, since the marginal effect of materma in a two-parent fam-
ily (male head) is about 2-3 times larger. In the case of Wagtler Identification,
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the fact that LIML estimations from different sources ofridiécation yield similar
results let us conclude that our estimates have externdityal

The effect of material well-being in households, as meatshy¢he Home Qual-
ity Index, is significant at 20% for the whole sample for AgpliProblems test,
but not significant in most examined subpopulations. Thegtians are below-
median-income and female-head households, with negatarginal impact on
math scores. In the case of Word-Letter Identification téet,marginal negative
impact of lagged Home Quality Index is pervasive and sigaific Even though
these results may seem counterintuitive, it may simply cetieat the mothers in
these subpopulations may increase their children’s Wattiek Identification tests
by sharing more time with them and by providing less physjoalds on the margin.
Of course, this is not incompatible with a rational decisiovestment in children
since the mother (or the household) presumably optimizedyfavelfare, which
is not equivalent to children’s cognitive outcomes. Anotpessibility is that the
model is simply misspecified. If this were true, we shoulddériearn how sensitive
the results of the average marginal impact of maternal trmestment are to this
problem. We address this possible issue in the robustnbsgsstion 5.

Effects of active maternal time: In Tables 6-7) We find that active maternal
time-investment, i.e. when the mother directly partiogsan the activity has a sig-
nificant and positive effect on the Applied Problems and \Alogtter Identification
tests for the whole sample and different aforementionegcpilations. In addi-
tion, we observe that the Weak Instruments concern is ngtimgrortant in this set
of estimations because the Cragg-Donald test can excdgdapect a large bias of
the Limited Information Maximum Likelihood estimator ($toand Yogo 2005).

The causal impact of active maternal time for Applied Protdeés roughly half
of the effect of a marginal increase of total maternal timewdver, these estimates
are still very large compared to the OLS estimates. Amongapblations, we
observe that the marginal effects of highly educated methes significantly larger
than those of children with less educated mothers. In additnother-daughter
shared time yields, at the margin, higher effects than matéime spent with boys.
In this particular time use, there is a substantial racigl, gao. Time invested in
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white children yields higher marginal increases in the bpgest. As in the case of
total maternal time, the marginal effect of maternal actiree in high-income and
two-parent households exceeds the average impact forroame, and female-
headed, respectively. Comparing results across diffesetst of instruments, we
obtain very similar results for all of them in Table 6. Thisssures our claim that
the results we obtain have external validity.

For the case of the Word-Letter Identification test in Tah& observe that the
marginal effects of maternal active time are noticeablylEmabout one-half times
of those for the Applied Problems test. As in the other cabeseffect is greater
for the following subpopulations: high-education mothenale child, white child,
high-income, and male-headed households. It is remarkabdey large racial gap
in this regard: the marginal impact of maternal time amongesghs roughly four
times larger than it is for blacks. The ratio between the mafgeffects of male
and female headed households is roughly 3. Nevertheleb4, ektimators for
the whole sample are 4-6 times larger than OLS. Comparinga$dts obtained
across different instrumental variable sets, we see tlegtridimain unchanged for
the most part. Partial exceptions for these patterns areethdts from the aver-
age income child subsidy (IV4). The whole-sample margirfifgce is somewhat
larger. Although the signs of the gaps between complemédtaqulation we have
mentioned are still there, the size of that difference des®e in these cases.

The impact of Home Quality Index in Table 6 show that the eftdanaterial
well-being conditions is generally positive, though netays significant at conven-
tional levels. The marginal effect seems particularly hagl significant for white
children, high-income households, and male-head houdeh®he results remain
roughly constant across different instrument sets. Inreshtin Table 7 we observe
a pattern that is similar to what we have seen in the case fak noaternal time.
Most marginal effects of Home Quality Index are negative sigdificant.

First stage: The literature on Weak Instruments has convincingly argoed
paying close attention to the first stage in Instrumentaiaides estimation. Sev-
eral authors recommend not only finding joint significancenefruments, but also
obtaining estimates that are theoretically consistertt e underlying economic
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mechanism generating the exogenous change in the endayegvassor of inter-
est (Murray 2006; Angrist and Pischke 2009). In Table 8 wesathe first-stage
estimates for log total maternal time for the sample of nassing word tests®
Table 9 shows analogous results for maternal active timesé& patterns are totally
consistent with the hypothesized underlying “experimehehind our identifica-
tion strategy.

In all cases of Tables 8 and 9, the coefficients of basic instnis reflecting
the cost of maternal alternative time uses, and its intenaatith child age have
the expected signs and are highly significant. The effectaing the average
log childcare wage (IV1), the average log housekeeping Widf), and the child
income subsidy (IV4) are positive, decreasing in child ageé significant. Only
IV3, the average log offered wage, has a mostly non-sigmificaain effect for
both total and active maternal time. A notable differencevieen Tables 8 and
9 is that the first-stage estimated responses to exogenoiasiofa of prices for
active maternal time are substantially larger than thea@yous counterparts for
total maternal time. The same pattern repeats for all kifidsstruments used in
virtually all analyzed subpopulations in Tables 8 and 9.

In addition, in Table 8, the coefficients accompanying tlygéd maternal time
are small, but significant, showing a small persistencyomm@ast, this level of per-
sistence is much greater in the case of active maternal omallfinstruments and
subpopulations, as seen in Table 9. This finding, combinéutie larger sensitiv-
ity of active maternal time to exogenous variations, sutgg@sonsiderably larger
response to prices of this time category in the long-run. nEbhe@ugh essentially
reduced-form, these findings can be of interest for poliappses.

Looking closer to results by Instrumental Variables, we tbe¢ in the case of
average log wage of childcare workers by year and state andtdraction with
child age (IV1), a 1% increase of the average childcare werkeage would in-
crease 0.342% the mother-child total maternal time, bstdlasticity decreases in
0.027% per year, implying that the effect matters for clefdbelow age 13. These

16We choose this particular outcome because it is the one hattergest sample size. The first-
stage estimates for aprob slightly differ from this.
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magnitudes get increased for active maternal time in Tabtemain effect elas-
ticity is 0.858 and yearly decreases at rate 0.056, as tle gtaws older.

In addition, there are important differences across sublatipns. For both
maternal time use categories, the elasticity of responshkildcare wages is larger
for less educated women, for mothers with a male child and ikevahild, and
for female-headed families. The child-age interactiomtes always negative and
highly significant, indicating that most of the maternal éimesponse to childcare
costs is directed towards young children.

For the second set of instruments in Table 8 (IV2), a 1% irsged average log
wage of housekeeping occupations increases maternatitoeaby about 0.131%,
but the effect decays in 0.02% by year suggesting the imgantternal time are
concentrated in children below 7 years old. For maternalatime in Table 9 the
analogous elasticity is 0.58, decaying at 0.042 per yedreothild.

There is a great deal of heterogeneity responses acroseedifsubpopulations.
Notably, the elasticity for highly educated mothers is sabsally larger in the case
of active maternal time, but there is just a little differermetween high and low ed-
ucated mothers for total maternal time. This is roughly ¢sieat with Cortés and
Tessada (2011), who find that the labor supply of more eddeatenen is largely
affected by the availability of housekeeping services, @&itd Amuedo-Dorantes
and Sevilla Sanz (2011), who find that housekeeping sersigdsh maternal time
use towards mother-child activities of higher involvemértiere is also a substan-
tial racial elasticity gap: total maternal time of whitelclien is much more reactive
to housekeeping wages than it is the total time spent in lhitéren, but the result
reverses for active maternal time. In addition, the actietamal time response to
housekeeping costs in female-head households is conisigéasger than that in
male-head households, but the response is very similanf@rhaternal time. This
suggests that female heads react much strongly to sukbstitpensive housekeep-
ing than do their counterparts living with a male partner.

The first-stage estimates for IV3 show that mothers redusie tibtal time with
children as their offered wages increase, and that effesagnified with child age.
For total and active time, in most cases, the main effect isnvidually signifi-
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cant at 20%, but its interaction with child age is highly sfggant and negative. In

both cases (see Tables 8 and 9) the negative effect of adepgtered wage seems
particularly negative for male children and for mothersng in female-headed
households. Indeed, considering the main and the interaeffects, the elasticity
total and active time for female-head mothers and low-inedvouseholds is sub-
stantially larger (in absolute value) than the one for othédspopulations. Since
these groups are likely to have the largest marginal utditgonsumption, find-

ing large elasticities supports the existence of a meanimgfonomic mechanism
behind the identification strategy.

In regards to the last set of instruments (IV4), there is aiB@ant, positive
effect of average child income subsidy on total materna¢tihat significantly de-
creases in child age. For instance, a 100 dollar increaseeirage log child sub-
sidies would generate a 0.6% increase of total maternal time a 1.6% increase
of active maternal time. These effects are decreasing Id agge. While total-time
estimates suggests important effects only for very youriglrem, the active-time
one shows positive impact even for adolescents. As in theratistruments, the
mentioned effects vary across different subpopulatiomsbdth total and active
time, mothers of white children react more to this subsidnttheir counterparts
raising black children. For the other subpopulations, thiggons of total and active
time generally differ. The total time that mothers who arbege-educated or who
are raising a girl devote to children is more sensitive t@ime child subsidies. For
the active time category, less educated, low-income, andlf=head mothers react
the most to variations in this subsidy. Our interpretat®thiat state transfers relax
the household budget constraint, allowing the mother todeghly valued time
with her child. As children grow older and have lower careuisgments, there is
an increasing reduction over the effect of maternal tinkecation.

Robustness of the results: We devote the online appendix to exhibit a large
number of results confirming our findings. We take care of isd\@&veats about
our empirical results. In short, we address the followirsyés:

First, we study whether an alternative maternal investme@sure change our
findings. Is a raw measure of maternal time input appropiiae explain changes
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in age-standardized cognitive outcomes? In the first plagerationale for using
observed maternal time measures is that mothers allocaitdithe taking into ac-
count that there is a natural trend for child developmemntemicertain child and
household characteristics. Under this premise, time-bhs&es entail arndoge-
nousnatural decreasing of the total time allocated for the ¢laitdl a simultaneous
re-allocation of that amount of time indifferent uses. Oa tlontrary, one may be-
lieve that such a decreasing pattern of time allocation @gerous, because of the
increasing demand of child time in school and social adéigias they grow older.
Under the latter assumption, we should adjust time alloodty age. We construct
such a measure as the gap between the log maternal time aweiigge by child
age. Using age-standardized time-investments, we ob&inestimates that turn
out to be about 20% smaller than those obtained in Tables 8 &rdotal maternal
time, but 30-60% larger than those in Tables 6 and 7 for actigéernal time. In
any case, the estimates are still many times larger thaetbbtined from OLS,
and instruments are quite strong with quite high Cragg-ibtests.

A second justified concern is the notion of physical investiwvee use. Even
though the Home Quality Index measures the quality of the'shhousehold, it
may be insufficient for capturing elements that matter fayrotive formation. An
alternative, plausible specification uses @y capitaincome of the family to proxy
the amount and quality of goods incorporated in the stockgsjzal capital for the
child. Using this variable also connects our work to theditere trying to measure
the impact of family income on children’s cognitive outcar®lau 1999; Shea
2000; Loken et al. 2012). This alternative measure bareingés the results, with
the exception of larger effects of active time on aprob t&s&rhaps puzzling, the
marginal effect of family income is negative for aprob tdstt positive and non-
significant for word. Cragg-Donald tests remain high.

A third caveat is the possibility of child-age and Physicaleéstment interac-
tions. As in the case of maternal time reactions to pricegsighl capital may
affect children’s cognitive outcomes differently accaglito their age. To do this,
we introduce a term of Home Quality Index (lagged in five yearteracted with
child age. There are two reasons behind this. First, we texpbore whether some
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negative marginal responses to Home Quality Index we obsar¥ables 4, 6, 5,
and 7 are due to a possible misspecification. Second, as Vueléna physical in-
vestment measure interacted with age, we are introducirgyiable that is quite
collinear to the price instruments interacted with age.sTact puts greater strain
on our identification strategy because we control for antamdchannel that might
explain heterogeneous responses varying in child age.edudts show that the es-
timates become larger, except in the case of total matamaland aprob test. The
marginal effects obtained through different instrumenifedmore one to another,
but they remain considerably larger than OLS estimates. pbiv@ main effect of
Home Quality Index is negative, and the interaction ternhwaige is positive, but
often non-significant. In these cases, Cragg-Donald testesmes fall below the
rule-of-thumb value of 10. This is of little concern in thisse because the tolerable
bias consistent with a critical value of 10 is close to 10%erkl we had such bias,
it is unimportant since the LIML estimate is at least 6-20dfas large as the OLS.

Finally, in our online Appendix we also present estimatithvas jointly address
combinations of these caveats. The main results we presentémain intact, even
though it becomes harder to make strong statements due te&¥vess for certain
subpopulations.

6 Conclusions

Having witnessed a unprecedented rise in maternal laboe foarticipation during
the last century, many researchers have attempted to fuanti to understand the
impact of mothers’ work on children’s outcomes. Althoughdsting the impact of
the “treatment” of maternal employment is a reasonabledtest, there is substan-
tial evidence that this is a very noisy, and potentiallysbimeasure of the actual
time-investment on children. Thus, we take advantage offezial features of
the CDS-PSID data set, which allows us to merge importantlitguend quantity
components of maternal time-investment into an integr&@uework that takes
into consideration: (1) high-quality measures of mothaftecshared time (Time
Diaries), (2) child cognitive achievements (Child Devetemt Supplement), and
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(3) family background (CDS-PSID family records).

Next, we propose a simple linear human capital empirical ehatid devise
an identification strategy based on exclusion restrictrmoged in standard time-
allocation theory. Our main results show that Applied Peoid and Word-Letter
Identification tests consistently improve when mothersdase the time shared
with their children in response to a rise of the cost of opaty of competing
time uses (childcare, housekeeping, offered wages) anagelan budget con-
straints (child income subsidy). The estimates effectsaarerder of magnitude
larger than those obtained by OLS, which suggests enddgesea severe prob-
lem for OLS estimation. The discrepancy between OLS and LBdtimators is
so large, that even if our estimates were biased due to Wedakuments problem
(Stock and Yogo 2005), the main conclusions remain unaltelre the context of
Local Average Effects, the results obtained by differestruiiments are remarkably
similar one to another, even across different subpopulatad interests. We also
perform several robustness checks that show our resuliisdven under different
conceptualization of maternal time inputs, different nueas of physical goods in-
vestment, and potential age-varying effects of the houdaheestment in goods.

In a context of heterogenous effects, the average effeets sebe driven by the
large response of white high-income children of highly edtad mothers, living in
two-parent households. There is also some evidence ofrlezgponse of girls for
aprob test, and boys for word test. Moreover, the resultamenery similar using
different instruments, showing external validity. Thetfdat Home Quality Index
generates insignificant impact of children’s outcomes, @shcases, seems roughly
consistent with existing evidence showing that family imeovariation barely af-
fects children’s outcomes because results are quite modessignificant (Blau
1999; Shea 2000).

First-stage results are theoretically sound and are inWitteevidence showing
that maternal childcare time increases with day care poceifderlying costs in
our case), especially for young children (Kimmel and Colyn2007). The same
kind of substitution effect shows up for variations of hakessping costs, in line
with previous literature (Cortés and Tessada 2011). A raiisdfered wages usu-
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ally reduces maternal time-investment, while an increneéaterage child income
subsidies increases it. In all cases, the described efied¢sout as children grow
older, suggesting that the identified effect mainly accedot changes in behavior
of households with young children.

Our results are similar to studies on maternal employmestiitnent. Bernal
(2008) finds that the effect of maternal employment and & joitrease in child-
care are detrimental for cognitive outcomes. Brooks-Gural. 2002) and Ruhm
(2004) also find a significant negative impact of maternal leympent, especially
among more educated mothers. Herbst and Tekin (2010) findyatinve impact
of low-quality childcare driven by the welfare benefits. Hmwer, we interpret this
resemblance very cautiously because, as we mentioned ,ath@venaternal em-
ployment status is a very imperfect proxy for maternal timesstment in children.
Using actual CDS time-investment measures, Hsin (20083 findt only mothers
with high literacy test scores positively affect childreoutcomes.

Using detailed time-diary data allows researchers to tiyat® in greater de-
tail how complex family interactions shape the performaoicehildren in several
dimensions. A policy implication of our results is that gowaent regulations at-
tempting to spur female labor supply or to provide subsittieshildcare should be
carefully evaluated. Although we could interpret the resak a non-optimality in
the margin of maternal time-allocation decisions, we gedihat optimal household
welfare may not be consistent with maximizing children’gigitive outcomes. On
one hand, there are many other child characteristics alid kit are highly valued
by parents. On the other hand, household problems alsovmatibcating a scarce
resource of time to generate enough income, leisure, ane lygmods, as well as
children outputs (Del Boca et al. 2010).

On a more general level, a comprehensive empirical unawelistg of family
behavior is fundamental to understanding the human cdpitalation process and
the intergenerational persistence of outcomes. The “eatar nurture” debate
may be rephrased in terms of “passive” and “active” paregifelcts on children’s
development. We may understand family environment as ave#gsransmitted
influence of family “public goods”. For instance, childreraynbe benefited (or
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harmed) by inheriting genes, but also by observing and tmggparental behav-
iors, or by interacting within their social networks. Chi#d can also use educa-
tional or cultural goods that are available for them in aipatar household without
mediating parental involvement. The second conceptudiV&Eachannel is related
to purposeful parental behavior and the achieved childiBp&ateraction. This is
not only related to the amount of time devoted to children,diso to the level of
involvement (Folbre et al. 2005), the type of activities &, and the parenting
style generated during those interactions. Estimatingrntipmact of maternal time
resources that are willingly allocated to raise childrea fgst and limited attempt
to identify the contribution of “active” maternal effects.
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Appendix 1 Model details

We obtain a solution for unobserved time-investments im$aof the observed ones
by solving the following linear system

Xnt = MXnt-14 (1 — U)Xnt—2 +Aent
Xnt—1= MXnt—2+ (1— H)Xnt—3+Aent—1
Xnt—2 = UXnt-3+ (1 — H)Xnt—a+Dent—2

(1—n)

Xnt-3 = MXnt—a+ (1— U)Xy 5+D€nt—3

The solution is the following

Av=p(p?=2u+2)/ft Ap=(H*—pu+1)/f
Az=p/[i Aa=1/[i

with fi = p* —3u3 +4p° —2u +1

Appendix 2 Construction of Home Quality Index

The CDS interviewer is asked several questions regardiachttusehold he/she
visits by expressing his/her agreement with the followit@tesments: (1) Inte-
rior of the home is dark or perceptually monotonous; (2) AdiilMe rooms in the
(house/apartment) are cluttered; (3) All visible roomshia (house/apartment) are
clean; and (4) Child’s play environment is safe (no potéigtéangerous health or
structural hazards within a child’s range).

Answers use an ordinal scale ranging from 1 to 5 ( “Not at dl}'tp “Some-
what” (3) to “Very much” (5)) except for the safety questiohiah receives 1 (“Not
safe” or “l do not know”) or 5 (“Safe”). Since we want the Home®)ity Index to
be a positive scale, we reverse the scale of the two firstigmasstOnce this is done,
the Home Quality Index is built by adding the scores for the fmentioned ques-
tions. Even though is not perfect, this is a consistent nredsu the three waves of
the CDS.
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Figure 1: Maternal childcare time vs Maternal hours worked
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The figures show scatter diagrams of maternal time with ofiléind hours worked. The solid line
correspond to a local polynomial regression of degree 1 Bithnechnikov kernel.

Figure 2: Maternal childcare time vs Maternal houseworkraou
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The figures show scatter diagrams of maternal time with odiicand housework hours. The solid
line correspond to a local polynomial regression of degrestli Epanechnikov kernel.
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Table 1: Descriptive statistics (1)

Panel A: Child gender and Child Age

Bin Stat | aprob word Total Total Active Active Mom hours  Mom hours Mom oM
time  time>0 time time> 0 worked housework  educ age
male X | 1046 1042 39.4 39.8 19.5 19.8 23.8 17.0 13.0 35.5
age 5-10 S| 18.8 17.2 17.1 16.8 10.8 10.5 16.1 12.3 2.5 6.5
N 487 490 484 479 484 476 511 511 490 511
female X | 105.6 108.8 37.1 37.3 195 20.0 25.1 16.6 13.0 34.6
age 5-10 S| 15.6 16.0 16.3 16.2 10.5 10.2 16.1 12.9 25 6.0
N 433 433 423 421 423 414 450 450 435 450
male X | 1043 100.8 35.7 36.1 14.8 15.5 26.2 16.7 13.0 39.5
age 11-14 S| 16.5 17.9 18.3 18.0 11.8 11.6 17.2 12.9 2.5 6.1
N 640 640 614 608 614 586 658 657 629 658
female X | 103.8 1044 374 37.8 17.2 17.8 255 16.3 13.0 39.1
age 11-14 S| 154 16.9 18.8 18.5 12.1 11.9 16.7 11.9 2.5 5.9
N 665 666 650 643 650 627 679 677 660 679
male X | 101.3 99.9 28.1 29.2 9.8 11.7 28.4 16.1 13.0 430
age 15+ S| 16.5 20.6 19.4 19.0 11.3 11.4 17.2 115 2.8 5.6
N 549 549 527 508 527 445 565 564 546 565
female X | 99.3 103.3 305 31.5 12.6 14.1 27.8 15.9 129 430
age 15+ S| 15.2 19.8 19.7 19.2 12.2 12.1 17.5 115 2.7 5.6
N 578 581 557 540 557 496 597 597 577 597
Panel B: Mother College and Child Age
mom NC X 98.4 99.4 35.6 36.4 17.0 18.0 17.7 17.8 9.4 32.3
age 5-10 S| 15.0 16.8 17.3 16.6 10.8 10.3 15.1 15.5 2.0 6.2
N 169 171 173 169 173 164 179 179 179 179
mom C X | 1065 108.0 39.1 39.2 20.1 20.3 26.0 16.8 13.9 35.7
age 5-10 S| 176 16.1 16.6 16.4 10.6 10.4 15.9 11.9 1.8 6.1
N 716 717 699 696 699 691 746 746 746 746
mom NC X 96.3 92.9 33.2 34.0 13.6 14.7 18.6 19.0 9.1 36.8
age 11-14 S| 137 14.9 185 18.1 12.1 11.9 17.2 14.4 2.4 6.1
N 200 200 188 184 188 174 204 204 204 204
mom C X | 10565 104.6 37.1 37.5 16.5 17.1 27.1 16.1 13.7 39.8
age 11-14 S| 16.0 17.4 18.5 18.3 12.1 11.9 16.6 11.9 1.7 5.8
N | 1058 1059 1033 1024 1033 1000 1085 1082 1085 1085
mom NC X 93.3 92.9 30.2 30.9 115 13.5 21.0 20.1 8.6 40.7
age 15+ S| 131 16.2 19.3 18.9 12.0 11.9 17.2 15.3 2.9 5.7
N 171 173 165 161 165 141 177 177 177 177
mom C X | 1019 1035 29.2 30.3 11.3 13.0 29.2 15.3 13.7 43.4
age 15+ S| 16.1 20.5 19.7 19.2 11.9 11.9 17.1 10.4 1.8 5.4
N 919 920 880 848 880 766 946 945 946 946
Panel C: Mother working status
No work X | 102.8 1024 39.0 39.5 17.0 18.3 0.0 23.9 12.2 39.9
S| 17.0 19.6 19.9 19.6 13.0 12.6 0.0 15.8 2.9 6.4
N 478 478 465 459 465 433 528 526 511 528
Part-time X | 1045 104.7 36.8 37.2 16.5 17.4 14.1 19.5 12.8 38.9
(1-25 hours) S| 17.2 18.4 18.2 17.8 11.7 11.3 7.3 135 29 7.0
N 933 938 923 912 923 873 1020 1018 988 1020
Full time X | 1024 1029 326 33.3 145 15.6 38.6 13.1 13.3 39.5
(25+ hours) S| 159 18.0 18.7 18.2 11.9 11.7 8.6 9.0 2.3 6.5
N 1941 1943 1875 1836 1875 1746 2127 2127 2044 2127
Total X | 103.0 1033 34.7 35.3 15.4 16.5 26.2 16.4 13.0 39.4
S| 164 18.4 18.9 18.5 12.1 11.7 16.9 12.3 2.6 6.7
N 3352 3359 3263 3207 3263 3052 3675 3671 3543 3675

Notes: (1) We restrict the sample to children whose Primarse@Giver (PCG) is his/her biological mother.
(2) Mom C stands for mother with college education; Mom NCrfaither with no college.
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Table 2: Descriptive statistics (II)

Panel A: Child gender and Child Age

Bin Stat | Child Child Child Fem HQlI Avglog Avglogw Avglogw Avglogw Avghildinc
fem white  black Head fam inc childcare housekeep offered sidyb
male X | 0.00 0.52 0.34 0.26 16.7 9.12 3.42 5.04 5.94 175.1
age 5-10 S| 0.00 0.50 0.48 0.44 3.5 0.87 0.73 0.47 0.13 41.4
N 511 511 511 511 453 511 511 511 511 511
female X 1.00 0.52 0.33 0.28 16.7 9.06 3.47 5.11 5.93 176.4
age 5-10 S| 0.00 0.50 0.47 0.45 3.6 0.95 0.64 0.41 0.12 41.3
N 450 450 450 450 406 450 448 448 448 448
male X | 0.00 0.47 0.40 0.35 16.3 9.10 3.47 4.98 5.89 164.9
age 11-14 S| 0.00 0.50 0.49 0.48 3.8 0.93 0.73 0.48 0.15 43.3
N 658 658 658 658 528 658 658 658 658 658
female X 1.00 0.51 0.38 0.33 16.3 9.11 3.51 5.01 5.88 166.0
age 11-14 S| 0.00 0.50 0.49 0.47 3.9 1.00 0.70 0.45 0.15 43.4
N 679 679 679 679 562 678 678 678 678 678
male X | 0.00 0.46 0.44 0.33 16.3 9.18 3.54 5.04 5.89 169.5
age 15+ S| 0.00 0.50 0.50 0.47 3.7 0.93 0.71 0.49 0.14 43.8
N 565 565 565 565 456 564 565 565 565 565
female X | 1.00 0.48 0.39 0.32 16.3 9.18 3.50 5.00 5.89 168.3
age 15+ S| 0.00 0.50 0.49 0.47 3.8 1.00 0.64 0.49 0.15 43.7
N 597 597 597 597 490 594 597 597 597 597
Panel B: Mother College and Child Age
mom NC X 0.49 0.27 0.45 0.39 14.9 8.32 3.44 5.07 5.90 170.6
age 5-10 S| 0.50 0.44 0.50 0.49 4.3 0.94 0.65 0.51 0.12 411
N 179 179 179 179 157 179 179 179 179 179
mom C X | 0.47 0.58 0.31 024 171 9.28 3.46 5.08 5.95 176.5
age 5-10 S| 0.50 0.49 0.46 0.43 3.2 0.78 0.70 0.42 0.12 41.6
N 746 746 746 746 670 746 744 744 744 744
mom NC X 0.53 0.23 0.46 0.46 14.3 8.19 3.47 4.95 5.85 154.0
age 11-14 S| 0.50 0.42 0.50 0.50 4.7 0.92 0.62 0.49 0.14 41.3
N 204 204 204 204 163 204 204 204 204 204
mom C X | 051 0.55 0.37 0.33 16.6 9.28 3.49 5.00 5.89 167.9
age 11-14 S| 0.50 0.50 0.48 0.47 3.6 0.87 0.73 0.47 0.15 43.8
N | 1085 1085 1085 1085 884 1084 1084 1084 1084 1084
mom NC X 0.55 0.16 0.48 0.43 151 8.32 3.50 4.96 5.86 155.6
age 15+ S| 0.50 0.37 0.50 0.50 4.0 0.93 0.59 0.51 0.14 41.6
N 177 177 177 177 136 173 177 177 177 177
mom C X | 051 0.54 0.40 0.31 165 9.34 3.52 5.03 5.90 171.3
age 15+ S| 0.50 0.50 0.49 0.46 3.6 0.90 0.69 0.48 0.14 43.8
N 946 946 946 946 778 946 946 946 946 946
Panel C: Mother working status
No work X | 0.50 0.50 0.34 0.27 16.1 8.76 3.53 4.95 5.88 162.8
S| 0.50 0.50 0.47 0.44 4.2 1.29 0.70 0.47 0.15 41.9
N 528 528 528 528 412 523 528 528 528 528
Part-time X 0.49 0.57 0.29 0.24 16.5 9.02 3.45 5.05 5.92 172.2
(2-25 hours) S| 0.50 0.50 0.45 0.43 3.8 1.01 0.72 0.46 0.14 43.3
N | 1020 1020 1020 1020 817 1020 1017 1017 1017 1017
Full time X | 0.49 0.46 0.44 0.37 165 9.27 3.49 5.02 5.90 170.4
(25+ hours) S| 0.50 0.50 0.50 0.48 35 0.78 0.68 0.48 0.14 43.5
N | 2127 2127 2127 2127 1689 2127 2127 2127 2127 2127
Total X 0.49 0.49 0.38 0.32 16.4 9.13 3.48 5.02 5.90 169.8
S| 0.50 0.50 0.49 0.47 3.7 0.95 0.70 0.47 0.14 43.3
N | 3675 3675 3675 3675 2918 3670 3672 3672 3672 3672

Notes: (1) We restrict the sample to children whose Primarse@Giver (PCG) is his/her biological mother.
(2) Mom C stands for mother with college education; Mom NCrfather with no college.
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Table 3: Pairwise correlations between maternal time ahdrdime uses

log (hours log (hours log hours log hours  log (hours log (hours log hours log hours
worked + /60) housew + 160) worked>0 housew>0 | worked + 1/60) housew + 160) worked>0 housew> 0
All Child age 5-10
log (total shared p -0.073*** 0.076*** -0.084*** 0.086*** -0.118*** 0.162*** -0.108*** 0.205***
time + 1/60) N 3263 3259 2798 3231 907 907 791 900
log (total shared p -0.094*** 0.092*** -0.102%** 0.088*** -0.151%** 0.147*** -0.181*** 0.184***
time), time>0 N 3207 3204 2748 3176 900 900 784 893
log (active shared p -0.036*** 0.081*** -0.075*** 0.114%** -0.034 0.115%** -0.068** 0.156***
time + 1/60) N 3263 3259 2798 3231 907 907 791 900
log (active shared p -0.068*** 0.059*** -0.083*** 0.069*** -0.081*** 0.096*** -0.102*** 0.133***
time), time>0 N 3052 3049 2619 3021 890 890 777 883
Child age 11-14 Child age 15+
log (total shared p -0.028 0.066*** -0.05** 0.07*** -0.084*** 0.06*** -0.066*** 0.051**
time + 1/60) N 1264 1261 1067 1246 1084 1083 933 1077
log (total shared p -0.058*** 0.089*** -0.042* 0.081*** -0.097*** 0.087*** -0.077*** 0.056**
time), time>0 N 1251 1249 1057 1234 1048 1047 900 1041
log (active shared p -0.039* 0.058*** -0.054** 0.09*** -0.022 0.106*** -0.037 0.129%**
time + 1/60) N 1264 1261 1067 1246 1084 1083 933 1077
log (active shared p -0.046* 0.059*** -0.055** 0.073*** -0.079%** 0.06** -0.039 0.045*
time), time>0 N 1213 1211 1023 1196 941 940 812 934
Mother no college Mother college
log (total shared p -0.008 0.094*** -0.018 0.139*** -0.099*** 0.07*** -0.100*** 0.076***
time + 1/60) N 527 527 388 518 2619 2615 2308 2600
log (total shared p -0.069* 0.078** -0.12%** 0.094*** -0.108*** 0.09*** -0.100*** 0.089***
time), time>0 N 515 515 380 506 2575 2572 2266 2557
log (active shared p -0.023 0.042 -0.073* 0.096*** -0.051*** 0.102*** -0.079*** 0.128***
time + 1/60) N 527 527 388 518 2619 2615 2308 2600
log (active shared p -0.097*** 0.038 -0.152%** 0.059 -0.075*** 0.068*** -0.071*** 0.075***
time), time>0 N 480 480 355 471 2464 2461 2171 2446

All statistics are pairwise correlations in different sabgples.

“* Significant at 5%;j* Significant at 10%;] Significant at 20%.
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Table 4: Effects of Log total maternal time in Applied Prabke

OLS V1 V2 V3 V4

y & y & CD/N |y X CDIN |y %) CD/N |y & CD/N
All 1.537*0.281 |19.811**-1.05*  40.522|19.331***-1.015* 48.938|20.026***-1.066* 45.845|18.219***-0.932  54.999

[4.05] [0.61] |[7.46] [1.34] 1740 |[8.1] [1.33] 1740 |[7.96] [1.36] 1740 |([8.37] [1.27] 1740
Mother 1.383***0.611 |17.317***-1.061  15.14 [16.092***-0.933  20.585/16.942***-1.022  17.929 15.619***-0.883  21.425
educ< 12 |[2.86] [0.87] |[4.67] [0.87] 797 |[5.14] [0.81] 797 [4.93] [0.85] 797 [5.2] [0.78] 797
Mother 1.731***0.014 |22.250***-1.066  27.234({22.483***-1.079  29.742/22.956***-1.104  29.707|20.530***-0.973  36.198
educ> 12 [[2.88] [0.02] |[5.89] [1.05] 943 |[6.32] [1.06] 943 [6.36] [1.07] 943 |[6.68] [1.02] 943
Male 1.660***0.636 |19.682***-1.139  22.984]19.503***-1.121  26.052/19.789***-1.15 26.649/17.168***-0.892  34.839
Child [3.11] [0.93] |[5.66] [0.99] 874 |[5.96] [0.98] 874 |[6.07] [1] 874 [6.42] [0.85] 874
Female |[1.387***-0.059 |19.967***-0.983  18.034]19.045***-0.935  23.442/20.175***-0.994  20.348 18.933***-0.929  23.096
Child [2.56] [0.09] |[4.95] [0.93] 866 |[5.55] [0.91] 866 [5.29] [0.93] 866 |[5.52] [0.91] 866
White 1.841***0.639 |24.802***-0.394  29.612/23.702***-0.343  37.37323.980***-0.356  36.817|22.183***-0.273  41.775
Child [2.84] [1.04] |[6.41] [0.38] 961 |[7.02] [0.34] 961 [6.96] [0.35] 961 [7.15] [0.28] 961
Black 0.806* 0.207 [15.195***-1.652  8.966 |15.124***-1.642  9.837 |16.241**-1.787  9.272 |12.504***-1.304  17.816
Child [1.57] [0.26] |[3.05] [1.18] 630 |[3.52] [1.21] 630 [3.55] [1.25] 630 |[4.34] [1.11] 630
Low 1.088***-0.12 |18.281***-3.045*** 14.57 |18.638*** -3.106*** 16.234 | 18.804*** -3.134*** 16.604 | 18.023*** -3.002*** 16.767
Income |[2.15] [0.15] |[4.52] [2.05] 771 |[4.73] [2.08] 771 [4.8] [2.09] 771 [4.82] [2.07] 771
High 2.405***(0.384 |20.606*** 0.043 27.998 19.172** 0.072 36.038) 20.208*** 0.051 32.283 17.534*** 0.106 43.718
Income |[4.06] [0.67] [[6.15] [0.05] 969 |[6.78] [0.09] 969 [6.56] [0.06] 969 [7.03] [0.13] 969
Male 1.617**0.708* | 21.179***-1.063  32.643/20.736***-1.022  39.068 21.740***-1.114  35.421/20.727**-1.021  38.019
Head [2.94] [1.31] |[6.54] [1.16] 1198 |[7.07] [1.14] 1198 |([6.91] [1.2] 1198 |[7.01] [1.14] 1198
Female |1.156***-0.901 |16.422***-1.971* 10.1 |15.551**-1.91* 12.921|14.896***-1.864* 14.961|12.343***-1.685* 21.337
Head [2.03] [0.97] |[3.74] [1.29] 542 |[4.06] [1.3] 542 [4.08] [1.3] 542 [4.57] [1.32] 542

Notes:

1. Unreported regressors include female child dummy andhen@ducation. Home Quality Index is the physical investmasasure.

2. V1 are Avg log wage child care occupation by state & yed®$fand child age interaction. 1V2 are Avg log wage housekeepy
state & year (CPS) and child age interaction. IV3 are Avg legeoffered by state & year (CPS) and child age interactiéfi.are Avg
income child subsidy by state & year (CPS) and child age attéwn.

3. Test-t are in brackets below estimated coefficients.

4. == Significant at 5%:* Significant at 10%;} Significant at 20%.
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Table 5: Effects of Log total maternal time in Word-Letteeldification

OoLS V1 V2 V3 IV 4

y & y %) CDIN |y & CDIN |y %) CDIN |y & CD/N
All 1.171%*-2.078** |8.184** -2.527**39.91 |8.000*** -2.514** 4792 |7.962*** -2511** 4498 |7.429*** -2.473***54.12

[3.33] [4.84] [4.79] [5.05] 1748 |[5.12] [5.08] 1748 |[4.72] [5.06] 1748 |[4.75] [5.08] 1748
Mother 1.390*%** -2.061*** | 7.197** -2.652*** 14.41 |6.528*** -2.584***19.38 |6.768*** -2.608*** 16.96 |7.325*** -2.665*** 20.49
educ< 12 |[3.39] [3.46] [3.14] [3.69] 802 |[3.3] [3.73] 802 |[3.13] [3.71] 802 |[3.58] [3.73] 802
Mother 0.874* -2.125*** |9.093*** -2.469*** 27.54 |9.445*** -2 .487*** 30.07 |9.168*** -2.473**30.04 |7.542** -2.387** 36.51
educ> 12 |[1.48] [3.51] [3.59] [3.57] 946 |[3.86] [3.57] 946 |[3.66] [3.57] 946 |[3.24] [3.59] 946
Male 1.407*%* -1.941%* | Q. 747** -2.73** 23.26 |9.906** -2.745** 26.25 |9.717** -2.727**26.87 |8.349*** -2.597*** 34,98
Child [2.93] [3.16] [4.27] [3.58] 875 |[4.53] [3.59] 875 |[[4.15] [3.57] 875 |[4.01] [3.59] 875
Female [0.893* -2.222** |6.030*** -2.383***17.23 |5.684*** -2.366*** 22.27 |5.649*** -2.364*** 19.43 |5.764*** -2.37** 2224
Child [1.73] [3.7] [2.38] [3.65] 873 |[2.55] [3.67] 873 |[2.34] [3.66] 873 |[2.51] [3.66] 873
White 0.707  -1.668***|12.163***-2.092*** 29.6 |11.406*** -2.058*** 36.97 |11.154*** -2.047*** 36.54 |10.208*** -2.005*** 41.52
Child [1.15] [2.85] [4.51] [2.9] 965 |[[4.79] [2.93] 965 |[4.55] [2.93] 965 |[4.48] [2.95] 965
Black 0.899*** -2.32*** | 4.805** -2.804**8.591 [4.380** -2.751***9.476 [3.560*  -2.65*** 8.836 |3.372** -2.626*** 17.35
Child [2.06] [3.46] [1.82] [3.57] 635 |[[1.79] [3.59] 635 |[[1.42] [3.51] 635 |([1.82] [3.64] 635
Low 1.118%* -2.41** | 7.841** -3.505*** 14.05 |7.314*** -3.419**15.56 |7.143*** -3.391**15.93 |8.832*** -3.666*** 16.1
Income |[2.55] [3.51] [3.12] [3.92] 775 |[3.02] [3.92] 775 |[2.86] [3.88] 775 |[3.24] [3.9] 775
High 1.387*** -1,952*** | 8.352** -2 .016***28.07 |8.764** -2.025*** 35.83 |8.348*** -2.016*** 32.26 |6.408*** -1.975***43.73
Income |[2.4] [3.48] [3.62] [3.27] 973 |[4.2] [3.25] 973 |[3.73] [3.27] 973 |[3.37] [3.35] 973
Male 0.844* -2.177** |9.700*** -2.903*** 32.26 |9.715*** -2.905*** 38.29 [9.774** -2.91*** 3496 |9.546** -2.89** 37.78
Head [1.59] [4.18] [4.3] [4.58] 1203 |[4.66] [4.62] 1203 |[4.38] [4.59] 1203 |[4.34] [4.59] 1203
Female |[1.072**-1.203* |4.470* -1.432* 9.897 |3.988* -1.399** 12.64 |2.859*  -1.323** 1453|2.825* -1.321** 20.53
Head [2.26] [1.55] [1.84] [1.73] 545 |[1.85] [1.72] 545 ([1.4] [1.67] 545 |[1.59] [1.67] 545

Notes:

1. Unreported regressors include female child dummy andhen@ducation. Home Quality Index is the physical investmasasure.

2. IV1 are Avg log wage child care occupation by state & yed®$fand child age interaction. 1V2 are Avg log wage housekeepy
state & year (CPS) and child age interaction. IV3 are Avg legeoffered by state & year (CPS) and child age interactiéfi.are Avg
income child subsidy by state & year (CPS) and child age attéwn.

3. Test-t are in brackets below estimated coefficients.

4. == Significant at 5%:* Significant at 10%;} Significant at 20%.
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Table 6: Effects of Log total active maternal time in Appliecbblems

OLS V1 V2 IvV3 IV 4
y & y & CDIN |y %) CD/N |y & CD/N |y %) CD/N
All 1.315%*0.33 |9.215%* 1.144** 68.922|9.388*** 1.161** 76.329|9.353** 1.158** 77.745|9.327*** 1.155** 76.625
[5.01] [0.71] |[8.9] [1.76] 1740 |[9.35] [1.77] 1740 |[9.45] [1.77] 1740 |[9.34] [1.77] 1740
Mother 1.058***0.713 |7.234** 1.248* 32.216|7.588** 1.279* 33.211|7.444** 1.266* 33.793|7.552*** 1.276* 32.96
educ< 12 |[3.14] [1.02] |[5.63] [1.33] 797 [6.03] [1.33] 797 [6.02] [1.33] 797 |[5.99] [1.33] 797
Mother 1.630***0.028 |10.847***1.087 41.474/11.122**1.118  45.169 11.206***1.127  46.324{11.002***1.104  46.081
educ> 12 |[3.95] [0.05] |[6.91] [1.24] 943 [7.23] [1.26] 943 |[7.37] [1.27] 943 |[7.26] [1.26] 943
Male 1.654***0.744 |8.397** 1.335* 49.31 |8.446*** 1.339* 54.35 |8.552** 1.349* 55.976|8.485*** 1.343* 54.044
Child [4.47] [1.11] |[7.21] [1.52] 874 |[7.54] [1.52] 874 |[7.68] [1.52] 874 |[7.54] [1.52] 874
Female |[0.933***-0.073 |10.728***1.088  21.728 11.088***1.13 24.267/10.897*** 1.108  24.419/10.788***1.095  25.102
Child [2.5] [0.12] |[5.3] [1.08] 866 [5.56] [1.1] 866 [5.62] [1.09] 866 |[[5.6] [1.09] 866
White 1.476***0.66 |12.485*** 1.515** 42.979|12.076*** 1.484** 53.036|12.094*** 1.486** 53.145|11.922*** 1.472** 52.377
Child [3.22] [1.07] |[7.13] [1.65] 961 [7.74] [1.65] 961 [7.73] [1.65] 961 |[7.65] [1.65] 961
Black 0.611** 0.144 |6.042*** 0.482  19.949|6.476*** 0.509  19.934|6.719*** 0.525  20.543|6.697** 0.523  23.167
Child [1.72] [0.18] |[4.13] [0.48] 630 [4.19] [0.49] 630 |[4.44] [0.5] 630 [4.68] [0.5] 630
Low 1.129**-0.09 |7.787** -0.352 30.103|8.145*** -0.367 31.329/8.060** -0.363 33.444/8.005*** -0.361 31.991
Income |[3.26] [0.12] |[5.67] [0.34] 771 [5.92] [0.34] 771 [6.11] [0.34] 771 |[5.94] [0.34] 771
High 1.878*** 0.475 |10.428*** 2.086*** 40.744 | 10.101*** 2.025*** 49.078 | 10.231*** 2.050*** 47.649 | 10.100*** 2.025*** 48.417
Income |[4.47] [0.83] |([7] [2.51] 969 [7.47] [2.5] 969 [7.42] [2.51] 969 |[7.42] [2.5] 969
Male 1.667*** 0.733* | 10.619*** 1.556*** 49.217 | 10.505*** 1.546*** 58.246 | 10.547*** 1.550*** 58.208 | 10.621*** 1.556*** 55.486
Head [4.25] [1.36] |[7.6] [2.04] 1198 |[8.12] [2.04] 1198 |[8.13] [2.04] 1198 |[7.95] [2.04] 1198
Female |0.918**-0.719 |6.787** -0.354 23.144|7.031*** -0.339 24.068|7.114*** -0.334 24.24 |6.837** -0.351 26.299
Head [2.34] [0.78] |[4.69] [0.3] 542 [4.83] [0.28] 542 [4.93] [0.27] 542 |[5.01] [0.29] 542
Notes:

1. Unreported regressors include female child dummy andhen@ducation. Home Quality Index is the physical investmasasure.

2. IV1 are Avg log wage child care occupation by state & yed®$fand child age interaction. 1V2 are Avg log wage housekeepy
state & year (CPS) and child age interaction. IV3 are Avg legeoffered by state & year (CPS) and child age interactiéfi.are Avg
income child subsidy by state & year (CPS) and child age attéwn.

3. Test-t are in brackets below estimated coefficients.

4. == Significant at 5%:* Significant at 10%;} Significant at 20%.
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Table 7:

Effects of Log total active maternal time in Wordttee Identification

OoLS v1 V2 IvV3 IV 4
y & y %) CDIN |y %) CDIN |y & CDIN |y & CD/N
All 0.838*** -2.032*** | 3.804*** -1.662*** 67.58 |3.912*** -1.651** 74.7 |3.840*** -1.658*** 76.17 |4.205*** -1.619*** 75.03
[3.45] [4.75] [5.06] [3.58] 1748 [[5.42] [3.54] 1748 [[5.29] [3.57] 1748 |[5.64] [3.42] 1748
Mother 0.811*** -1.887*** |2.582*** -1.732*** 30.45 |3.257*** -1.672*** 31.24 |3.063*** -1.689*** 31.79 | 3.733*** -1.631*** 31.2
educ< 12 |[2.83] [3.17] [2.91] [2.78] 802 |[3.72] [2.6] 802 ([3.52] [2.65] 802 |[4.11] [2.46] 802
Mother 0.837*** -2.196*** | 4.616*** -1.649*** 41.96 |4.563*** -1.655*** 45.75 |4.589*** -1.652*** 46.99 |4.724*** -1.636*** 46.4
educ> 12 |[2.08] [3.63] [3.91] [2.48] 946 |([3.98] [2.5] 946 |[4.02] [2.49] 946 |([4.03] [2.45] 946
Male 0.967*** -1.813*** | 4.072** -1.508*** 49.39 |4.291*** -1.487*** 54.21 |4.154*** -1.5*** 55.99 |4.525*** -1.464*** 53.63
Child [2.89] [2.97] [4.62] [2.27] 875 |[5.03] [2.21] 875 |[4.84] [2.25] 875 |[[5.06] [2.15] 875
Female |[0.677* -2.257** |3.314** -1 848**20.58 |3.192*** -1.862*** 23.06 |3.237***-1.857*** 23.21 |3.583*** -1.817*** 24.02
Child [1.91] [3.75] [2.45] [2.84] 873 |[2.48] [2.88] 873 |[2.51] [2.87] 873 |[2.78] [2.77] 873
White 0.716** -1.676*** |6.050***-1.127** 43.19 |5.779**-1.15** 52.85 |5.574***-1.168** 53.33 |5.746***-1.153** 52.3
Child [1.65] [2.88] [4.75] [1.67] 965 |[5.01] [1.73] 965 |[4.81] [1.77] 965 |[4.93] [1.74] 965
Black 0.249  -2.341***|1.660* -2.251***18.5 |1.734* -2.246***18.43 |1.659* -2.251***18.99 |2.230***-2.215*** 21.58
Child [0.81] [3.47] [1.55] [3.25] 635 |([1.64] [3.24] 635 ([1.61] [3.25] 635 ([2.22] [3.12] 635
Low 0.679*** -2.326*** | 3.377*** -2.392** 28.51 |3.396*** -2.392*** 290.58 |3.158*** -2.386*** 31.68 |3.921*** -2.405*** 30.1
Income |[2.26] [3.42] [3.46] [3.26] 775 |[3.53] [3.25] 775 |[3.33] [3.29] 775 |[3.86] [3.17] 775
High 1.196*** -1.917*** | 4.241*** -1.269*** 41.27 |4.565*** -1.209** 49.63 |4.372*** -1.245%** 48.2 |4.423*** -1.235*** 48.98
Income |[2.92] [3.42] [3.79] [2.04] 973 |[4.35] [1.94] 973 |[4.11] [2.01] 973 |[4.18] [1.99] 973
Male 1.010%** -2.236*** | 4.966*** -1.781*** 49.11 |5.021***-1.776*** 57.82 |4.790*** -1.798*** 58.15 |5.196*** -1.759*** 55 .4
Head [2.67] [4.31] [4.69] [3.09] 1203 |[5.06] [3.08] 1203 |[4.82] [3.15] 1203 |[5.04] [3.03] 1203
Female |[0.376 -1.087* |1.602* -1.013* 22.07|1.841** -0.999 22.72|1.745* -1.005 22.88|2.122***-0.982  24.65
Head [1.14] [1.42] [1.64] [1.3] 545 |[1.9] [1.27] 545 |[1.8] [1.28] 545 |[2.2] [1.24] 545
Notes:

1. Unreported regressors include female child dummy andhen@ducation. Home Quality Index is the physical investmasasure.

2. IV1 are Avg log wage child care occupation by state & yed®$fand child age interaction. 1V2 are Avg log wage housekeepy
state & year (CPS) and child age interaction. IV3 are Avg legeoffered by state & year (CPS) and child age interactiéfi.are Avg
income child subsidy by state & year (CPS) and child age attéwn.

3. Test-t are in brackets below estimated coefficients.

4. == Significant at 5%:* Significant at 10%;} Significant at 20%.
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Table 8: First stage for Log total maternal time

V1 IV 2 V3 V4

z Zxa X g R2/N |z Z X & -~ R2/N |z Z X & -~ R2/N |z Zxa X.g R2/N
All 0.342*** -0.027*** 0.025*** 0.065 |0.131*** -0.02*** 0.022*** 0.073 |-0.131 -0.017*** 0.024*** 0.07 0.006*** -0.001*** 0.022** 0.079

5.9 [8.85] [221] 1748 |[2.01] [9.42] [1L.96] 1748 |[0.64] [9.34] [21] 1748 |[5.8] [9.81] [L9] 1748
Mother 0.379*** -0.027*** 0.028** 0.058 |0.08 -0.021*** 0.026* 0.069 |-0.352 -0.017*** 0.024* 0.064 | 0.005*** -0.001*** 0.024* 0.071
educ<=12 |[3.82] [5.37] [1.65] 802 |[0.77] [5.88] [1.52] 802 |[1.04] [5.52] [1.41] 802 |[3.12] [5.85] [l.41] 802
Mother 0.315*** -0.027*** 0.024* 0.065 |0.168*** -0.02*** 0.022* 0.069 |0.07 -0.017*** 0.024* 0.069 | 0.007*** -0.001*** 0.022* 0.081
educ>12 |[4.58] [7.21] [157] 946 |[2.07] [7.54] [1.38] 946 |[0.28] [7.75] [1.56] 946 |[5.01] [8.15] [L4] 946
Male 0.371** -0.03*** (0.037*** 0.075 |0.146* -0.022*** 0.035*** 0.081 |-0.365 -0.019*** 0.036*** 0.083 | 0.006*** -0.001*** 0.034*** 0.098
Child [4.38] [6.69] [2.27] 875 |[156] [6.96] [2.12] 875 |[1.23] [7.06] [2.21] 875 |[3.68] [7.52] [2.09] 875
Female 0.331*** -0.025*** 0.013 0.054 |0.123* -0.019*** 0.01 0.065 | 0.104 -0.016*** 0.012 0.059 | 0.007*** -0.001*** 0.01 0.065
Child [4.11] [5.86] [0.82] 873 |[1.35] [6.45] [0.63] 873 |[0.37] [6.23] [0.74] 873 |[4.64] [6.55] [0.64] 873
White 0.367** -0.026*** 0.038*** 0.07 0.172** -0.02*** 0.037** 0.083 |[-0.149 -0.017*** 0.037*** 0.082 | 0.006*** -0.001*** 0.035*** 0.091
Child 6.08] [7.69] [2.14] 965 |[2.32] [8.48] [2.09] 965 |[0.61] [8.37] [2.09] 965 |[55] [8.81] [2.02] 965
Black 0.144 -0.023*** 0.005 0.044 | 0.005 -0.016*** -0.002 0.046|-0.538* -0.014*** -0.003 0.044 | 0.002 -0.001*** -0.01 0.069
Child [1.07] [3.73] [0.25] 635 |[0.04] [3.7] [0.12] 635 |[141] [3.81] [0.17] 635 |[0.95] [4.24] [0.55] 635
Low 0.297** -0.027*** 0.016 0.057 |0.117 -0.02*** 0.012 0.06 |[-0.402 -0.017** 0.011 0.061 | 0.006*** -0.001*** 0.012 0.061
Income 292] [5.15] [1] 775 |[1.12] [5.39] [0.73] 775 |[1.17] [54] [0.68] 775 |[355] [5.52] [0.75] 775
High 0.364*** -0.028*** 0.033** 0.073 |0.135* -0.021** 0.031* 0.087 [-0.015 -0.018** 0.031* 0.081 | 0.006*** -0.001*** 0.029* 0.101
Income [5.34] [7.46] [L69] 973 |[1.63] [8.09] [L61] 973 |[0.06] [7.99] [L.61] 973 |[455] [8.5]  [L54] 973
Male 0.334** -0.026*** 0.041*** 0.082 |0.117** -0.019*** 0.038*** 0.091 |0.036 -0.016*** 0.041*** 0.086 | 0.006*** -0.001*** 0.038*** 0.09
Head [5.54] [7.96] [2.18] 1203 |[1.66] [8.42] [2.06] 1203 |[0.16] [8.34] [2.18] 1203 |[5.48] [8.43] [2.05] 1203
Female 0.378*** -0.03*** -0.005 0.04 0.117 -0.023*** -0.011  0.049|-0.82*** -0.019*** -0.016 0.056 | 0.006*** -0.001*** -0.02 0.075
Head [2.71] [4.43] [0.25] 545 |[0.84] [4.74] [0.56] 545 |[1.98] [4.71] [0.84] 545 |[2.44] [5.51] [1.02] 545

Notes:

1. First-stage estimates come from the sample of valid Viiettkr Identification test. Minor differences occur for saes of other tests.

2. Unreported regressors include female child dummy, nmm@tecation and Home Quality Index.

3. V1 are Avg log wage child care occupation by state & yed?$LCand child age interaction. V2 are Avg log wage housekeepy
state & year (CPS) and child age interaction. IV3 are Avg legeoffered by state & year (CPS) and child age interactiéfi.are Avg
income child subsidy by state & year (CPS) and child age attéwn.

4. Test-t are in brackets below estimated coefficients.

5. *** Significant at 5%;* Significant at 10%;} Significant at 20%.
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Table 9: First stage for Log active maternal time

V1 V2 V3 V4
v IV xa a R2/N |IV IV xa : RR/IN [IV IV xa a R2/IN | IV IV xa : R2/N
All 0.858 -0.056** 0.085*** 0.107 | 0.580** -0.042*** 0.085*** 0.113 |0.2/4 -0.036** 0.083** 0.115 | 0.016*** -0.001*** 0.084*** 0.114
[9.41] [11.59] [4.64] 1748 |[5.68] [12.22] [4.62] 1748 |[0.86] [12.34] [4.55] 1748 |[9.46] [12.24] [4.57] 1748
Mother 1.098** -0.06** 0.080*** 0.095 | 0.582*** -0.045** 0.082*** 0.096 |0.053 -0.038** 0.078*** 0.097 |0.016*** -0.001*** 0.082*** 0.096
educ<=12 |[7.01] [7.42] [2.87] 802 [[3.52] [7.9] [2.93] 802 |[0.1] [7.91] [2.75] 802 |[5.94] [7.88] [2.91] 802
Mother 0.705** -0.053** 0.094** 0.114 | 0.572* -0.039** 0.093*** 0.121 |0.432 -0.034** 0.092** 0.123 | 0.015** -0.001*** 0.091** 0.122
educ>12 |[6.61] [9.12] [3.88] 946 |[4.56] [9.56] [3.84] 946 |[1.13] [9.68] [3.81] 946 |[7.56] [9.63] [3.77] 946
Male 1.057* -0.07* 0.095%* 0.131 |0.667** -0.051** 0.094*** 0.14 | 0.037 -0.044** 0.092*** 0.143 | 0.018** -0.001*** 0.092*** 0.139
Child [8] [9.93] [3.61] 875 |[4.57] [10.4] [3.59] 875 |[[0.08] [10.54] [3.53] 875 |[7.55] [10.32] [3.52] 875
Female 0.669 -0.043** 0.081** 0.074 | 0.500%** -0.032*** 0.081*** 0.079 |0.525 -0.028** 0.080** 0.079 | 0.014*** -0.001*** 0.081** 0.081
Child [5.28] [6.36] [3.14] 873 |[3.51] [6.77] [3.14] 873 |[1.2] [6.79] [3.13] 873 |[5.71] [6.93] [3.13] 873
White 0.820** -0.052** 0.054** 0.1 0.389%** -0.04*** 0.051** 0.116 |-0.159 -0.034** 0.047* 0.117 | 0.015** -0.001*** 0.051** 0.115
Child [8.27] [9.17] [1.87] 965 [[3.21] [10.2] [1.78] 965 |[0.4] [10.19] [1.66] 965 |[8.07] [10.23] [1.8] 965
Black 0.773** -0.059** 0.065*** 0.079 | 0.726** -0.041** 0.068** 0.079 |0.037 -0.036*** 0.061*** 0.081 |0.013*** -0.001*** 0.053** 0.088
Child [3.7] [6.07] [2.2] 635 |[[3.73] [6.04] [2.27] 635 |[[0.06] [6.14] [2] 635 |[[3.63] [6.19] [1.78] 635
Low 0.961* -0.063** 0.073** 0.087 |0.712*** -0.044** 0.075** 0.09 | -0.109 -0.039*** 0.066** 0.094 |0.017** -0.001*** 0.072** 0.091
Income [5.97] [7.52] [2.771 775 |[4.36] [7.61] [2.83] 775 |[0.2] [7.92] [2.46] 775 |[6.08] [7.76] [2.7] 775
High 0.782%* -0.052** 0.087** 0.126 | 0.447** -0.04** 0.083** 0.14 | 0.345 -0.034** 0.083** 0.137 | 0.015** -0.001*** 0.081** 0.139
Income [7.37] [9.07] [3.05] 973 |[3.48] [9.87] [2.95] 973 |[0.88] [9.82] [2.92] 973 |[7.49] [9.86] [2.87] 973
Male 0.761** -0.051** 0.083** 0.11 | 0.393*** -0.039*** 0.081** 0.122 |0.124 -0.033*** 0.080** 0.123 | 0.015** -0.001** 0.081** 0.119
Head [8.04] [9.9] [3.06] 1203 |[3.59] [10.66] [3.02] 1203 |[0.35] [10.77] [2.97] 1203 |[8.26] [10.52] [3.01] 1203
Female 1.169%* -0.07* 0.038  0.087 | 0.913** -0.05** 0.045* 0.089 |-0.051 -0.043** 0.032  0.089 | 0.018** -0.002*** 0.029  0.095
Head [5.35] [6.53] [1.21] 545 |[4.17] [6.65] [1.41] 545 |[0.08] [6.7] [0.99] 545 |[4.88] [6.94] [0.91] 545
Notes:

1. First-stage estimates come from the sample of valid Viiettkr Identification test. Minor differences occur for gaes of other tests.

2. Unreported regressors include female child dummy, nmm@tecation and Home Quality Index.

3. V1 are Avg log wage child care occupation by state & yed?$LCand child age interaction. V2 are Avg log wage housekeepy
state & year (CPS) and child age interaction. IV3 are Avg legeoffered by state & year (CPS) and child age interactiéfi.are Avg

income child subsidy by state & year (CPS) and child age attéwn.

4. Test-t are in brackets below estimated coefficients.

5. *** Significant at 5%;* Significant at 10%;} Significant at 20%.
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