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Abstract:

Adolescence is an important stage in a child’s graent. Yet, research on adolescents has
concentrated either on developmental outcomes oisky behaviors, largely overlooking the
day-to-day activities of teenagers that give risthese outcomes. We investigate teens’ time
use using event-history methods and time-diaryrmédion for nearly 2,300 15-18 year olds
from the 2003-2005 American Time Use Survey and éuidence that disadvantaged teens
spend time differently than do other teens. Livim@ single-parent household and being behind
grade-level in school both reduce time spent iskhg-related activities while weak labor
market opportunities reduce the time teens spendhiket work. The effects of household
earnings and the number of adult workers in thesbbald are found to have more complex
effects.
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Introduction

Adolescence is an important stage in a child’ssttgyment. Neither completely
dependent nor wholly independent, adolescents gcaupiddle ground in modern societies. It
is during these years that individuals make sigaiit investments in education and have their
first experiences in the labor market, but it soah period during which individuals are, as a
result of their growing independence, exposed bstauntial risk. Accordingly, research on
adolescents has concentrated either on develophoentames, such as academic achievement
and transitions into adult roles, or on “risky” lagfors, such as substance abuse, pregnancy, and
criminal activity. In the process, researchersehavgely overlooked the day-to-day activities of
teenagers that give rise to these outcomes.

In this study, we investigate these activitiesigseenagers’ time-diary reports. We
hypothesize that teenagers’ daily activities afecad by household circumstances, such as
family composition and parental work behavior; thevn employment opportunities; and
institutional constraints, such as whether scheal isession. Of particular interest is whether
adolescents who live in economically, sociallyeducationally disadvantaged circumstances
possibly compound those disadvantages by spenessgiime in school or other beneficial
activities. Time investments in schooling couldreduced, for instance, if teenagers in
disadvantaged households are called upon by paeentsrk more outside the home or to
perform more housework or child care than othemdagers. In addition, adolescents’ time
investments in schooling might fall in these houdeés if teenagers are not effectively
supervised.

We study these issues using time diary data foosi 2,300 15-18 year-olds who

participated in the 2003-2005 American Time Usev8ui(ATUS). In the diaries, subjects



reported their activities, including school, marketrk, household work, and sleep, over a
particular 24 hour period, indicating the stampstand duration times of each activity.
Information was also collected on many other pesmkdrousehold, and geographic
characteristics that we can then examine as explanaariables.

In addition to its substantive contributions retyag adolescent time use, our study also
makes an important methodological contribution byg event-history methods to analyze and
model the episodes in the time diaries. Previone tise research has typically aggregated the
time spent during a day on selected activitiesthad examined these total daily amounts. For
many activities, this means working with censoretrithutions in which some people report
spending no time at all in an activity while otlpeople report spending varying positive
amounts. Standard models for such data, incluitied obit and two-part hurdle models, make
strong distributional assumptions and unfortunatelsty be very sensitive to departures from
those assumptions. The standard models also laude¢ accounting for other features of the
data, including the overall constraint on time.

In contrast to these approaches, we use eventhisiethods that mimic more closely
the way that the time diaries are reported — asoelgis or spells. We adopt a repeated spell
framework that accounts for the fact that the eilnohe activity transitions into the beginning of
another and thereby accounts for the 24-hour cansion all activities. We also use a multiple-
destination (competing-risk) framework that accaunt choices among several activities. This
modeling technique also opens up new analyticaipdsies, allowing us to examine time-of-
day or schedule effects. We are also able to purate semiparametric adjustments for

unobserved heterogeneity that further relax theatsodistributional assumptions.



We find evidence that disadvantaged teens speraldifferently than do other teens.
Living in a single-parent household and being beélgrade-level in school both reduce time
spent in schooling-related activities while wedlkdamarket opportunities reduce the time teens
spend in market work. The effects of householdiegs and the number of adult workers in the
household are found to have more complex effeqientting upon the gender of the teen, the
level of household earnings, and the number of eyga adults living in the household. We
also find that time use varies greatly by age,heytype of day (school-day or non-school day),
and even by the hour of the day. Our event-histeogels indicate that there are both direct
associations between different types of time usgutfhout the day as well as indirect

associations through the common time constraint.

Motivation

The decisions adolescents make about time useffean taem throughout their lives.
Certainly it is during the teenage years that iittligls make some of the most important
decisions about their education, with the decistonsomplete and achieve in high school being
prime examples. Likewise, individuals often hatveit first experiences in the labor market
during adolescence. The impact of formal educatiosubsequent earnings potential is widely
documented; the impact of early work experiendess clear. Oettinger (1999), for example,
found a decline in the grades of minority high salstudents who work long hours. Similarly,
Tyler (2003) found that employment while in higtheol has a negative effect on"grade
math achievement. However, Ruhm (1995, 1997) astddRein (2006) have reported that there

is little evidence that early employment is assecavith reduced educational investment. In



addition, Ruhm (1995, 1997) has found that employmé high school seniors is associated
with higher future earnings in many cases.

The potential links between teenagers’ time usetheaid subsequent educational and
economic attainments has motivated researchersatoiae the characteristics that are
associated with such time use. Family structuttiacome have been special items of interest.
Several researchers (Peters and Haldeman 1987sc¢heider and Waite 1991, Hilton and
Haldeman 1991, Demo and Acock 1993, and Gager #988) have found that teenagers living
in single-parent households spend more time indwask (including child care) than those in
dual-parent households, although Hilton and Halde(®891) found the effect only for girls.
This association makes sense if single parentsare time constrained and are more likely to
call upon their older children to help. Howevenl@scheider and Waite found little evidence
that maternal employment or income had much offatteon the extent to which children took
responsibility for household tasks.

With respect to the time adolescents spend cadnsilblings in particular, Capizzano et
al. (2004) found that the probability with whichadelscents are called upon to perform child care
is similar by family structure but the time spentsuch care is greater in single-parent
households. They also found that the decisiorséadolescent child care and the amount of
adolescent care used are related to differentrfaatadwo-parent versus single-parent families.
For two-parent but not single-parent families, péseemployment and work schedules are
important. Unexpectedly, they found that in botarned and single-parent households, lower
income is associated with a lower probability obledcent care but a longer duration of such
care than higher income. There is other indirgtence suggesting that older siblings do more

child care in single-parent or other low-income $ehwlds. Gennetian et al (2002) found that,



among adolescents whose parents were subjecté¢opsiigcies designed to move welfare-
recipients to market work, those with younger sifpi experienced the most negative effects.
Indeed, adolescent children of welfare recipiertte Wwad younger siblings experienced larger
negative effects on school performance, and wene tiigely to be suspended or expelled from
and to drop out of school, than adolescent childfemelfare recipients who were not subject to
such policies. Thus, if parental time constragasse adolescents to be called upon to spend
more time on child care, there may be negativé-epédr effects on the adolescents’ educational
outcomes.

Parental income constraints could also dictateesdeint time use. Attanasio et al.
(2006) evaluated the effect of a subsidy progrartherschool enrollment and labor of children
in Columbia, where the subsidy provided the eqeinbbf US$6 to the mothers of children
attending primary school and US$12 to the mothechitdren attending secondary school, and
found that the program substantially increasecetireliment rates of 14-17 year old children
and had a positive smaller effect on the enrolineéiyounger children. They also found that the
program had a positive effect on time children $peischool, with a larger effect for younger
children. They also found for younger childrenttthee subsidy substantially reduced their
participation in domestic work; however, participatin income-generating work was
unaffected. However, Johnson and Lino (2000) founad while approximately a third of all
teens in the U.S. were employed at some time ddn@geriod 1997-1998, working teens do not
appear to be contributing toward family necessigegn those living in lower-income or single-
parent households.

There exists as well a broader literature linkiagnfly structure and household income to

children’s outcomes. For example, there are a muobstudies that linked family structure to



children’s educational attainment (DeLeire and K20i02; Ermisch, Francesconi, and Pevalin
2004; Painter and Levine 2004). Painter and Le{20@4) further found that the lower income
available in single parent households reduced tblegbility of attending college. Other studies
link family structure to other outcomes. Deleirel&alil (2002) found that teenagers who live
in nonmarried families are more likely to smokedank and to be sexually active. Ermish,
Francesconi, and Pevalin (2004) found that livim@ isingle-parent family with jobless parents
during early childhood leads to higher risks oflyairth, smoking, and psychological distress.
Lang and Zagorsky (2001) found that living withautnother affects girls’ cognitive
development. However, none of these articles thiracldresses teenage time use itself.

We examine time use itself for adolescents, usifgymation on a broad array of
explanatory variables. As observed in the litegtwe hypothesize that family structure and
income are likely associated with time use. Spelll, we believe that single parent
households may face greater time constraints tharparent households and these constraints
may result in adolescents in such households beorg likely to be called upon to perform
household service in the form of housework, chdde¢ and possibly employment.
Alternatively, it may be that single parent houddhare less able to supervise adolescents and
this lack of supervision could have time use imgdiiens. Household resource issues may also
come to bear in low-income households where adefsanay be relatively low-cost service
providers. Youths who are already disadvantageddareducation sector may either spend
additional time to try to catch up, or may alloctteir time in such a way as to further their
disadvantage.

Of course, other household characteristics areli#sly to influence the time allocation

decisions of teenagers either because they réftectehold or personal needs or because they



reflect opportunities. Call, Mortimer, and Shanalig95) found that both boys and girls
contributions to household work were responsiviatoily need as measured by the size of the
family, the amount of financial resources availdbl¢éhe family, and the time availability of
mothers. In the case of child care concerns, balyseholds with younger children are likely to
demand child care services. For market work, lacgmployment rates are likely to wield some
influence as a harbinger of employment opportusitiugh Ribar (2001) previously reported
that local economic conditions have only modestat#f on the schooling and work among

youths who have yet to complete high school.

Data and M ethodology

The data proposed for this analysis are publichilable time-diary data from the
American Time Use Survey for 2003-2005. The ATY& nationally representative time diary
study that has been conducted monthly since Jar2@®¥ by the U.S. Bureau of the Census for
the U.S. Bureau of Labor Statistics. SubjectsherATUS are drawn from households in their
last month of participation in the Current PopuatBSurvey (CPS). One person aged 15 or over
within each outgoing CPS household is randomlyeseteto participate. Our analysis focuses
on 15-18 year olds who live with at least one parém not have children of their own living in
the household, and have not completed a high sdegyke. The lower-end age restriction is
imposed because of the ATUS interview restrictiofise restriction to those without a high
school credential is imposed in order to captungtlyavho are still potentially in the secondary
school system rather than introduce additional tjues about the time use and living
arrangements of college students. This latterictisin has a substantial impact only on the

sample of 18 year olds in our sample.



The most distinctive feature of the ATUS surveitsgime-use component which
consists of a short (24-hour), retrospective tinagyddescribing how the respondent spent his or
her time. Individuals describe what they were ddhlroughout the day, and the descriptions are
later coded into standardized activities. Respotxdehose diaries are missing an hour or more
of information are excluded from our analysis. lEegspondent completes only one such
survey, but the interviews are conducted every mohthe year and every day of the week,
with a higher proportion of interviews occurring weekends to achieve an approximate balance

between weekday and weekend reports within the lkeamp

The survey also collects household roster and deapbg: information. The survey
subjects are asked to identify who else lives enltbusehold and to list each member’s gender,
age, and relationship to the subject. These ®saierused to construct household composition
measures. Adolescents who report having only @nenp present at the time of the time diary
and adolescents whose parent indicates being uiethame coded as living in a single-parent
household. Other conditioning variables include indicatass Whether the parents in the
household worked and whether their earnings repgets missing as well as a measure of the
log of their combined weekly earnings; the numbastber adults and the number of other
adolescents in the household; the number of yourigktren in different age ranges in the
household; indicator variables for the race/etlyi@ge, metropolitan status of the household;
and the state unemployment rate. We also incimdedicator for whether the teenager was

more than a year behind average in his/her grac le

In our analysis we also condition upon charactessif the diary day itself. Dummy

variables are included to identify diary days tiediton weekends or holiday days and diary days

1 We code married couples who are living apariragies-parent households because the householdctmetraints
more nearly resemble those of single-parent holdsho



that likely fell on weekdays during the school yedo identify weekdays during the school

year, we examined the relation between month andadd@nrollment status. Relatively few
secondary students were actively enrolled durimg,Jduly, or August. Likewise, school is
rarely in session between the Christmas and New ¥ kalidays. Thus, we designated
weekdays during September through May, excludiegatimter holiday as school weekdays. It

is important to distinguish between these typedays because attending school takes up a
substantial portion of the day on school days. r@ttaristics of our analysis variables are shown
in Table 1.

Activity spell data The activity data in the ATUS are recorded Bpell format that

includes the type of activity, its start time, atedend time. The focus of our analysis will be
upon school-related activities including classraame, homework, and other school-related
activities (but not school sports activities); metriwork activities; household work activities
such as those generally designated housework aedarehousehold children; and sleep- or
rest-related activities. To prepare these datadioranalysis, we collapse the detailed activity
types into these four mutually exclusive categoaied a fifth category we designate as ‘other’.
We then concatenate all consecutive spells forsopethat are of the same broad type; for
instance, a spell of doing the laundry followedabsgpell of house cleaning is treated as a single
spell of housework. Collapsing the activities thisy reduces the number of spells by about
two-thirds.

Next we take some steps to simplify our subsegereent history analyses and reduce the
number of minor transitions that we need to cormsidie particular, we restrict the sample to
only include teenagers who were sleeping at oriwitld minutes of 4 a.m. on the initial day of

the diary and at or within 10 minutes of 4 a.mtloafinal day of the diary. Thus, we only have



to consider a single origin and a single termirgatype of activity—sleep. This restriction
reduces the sample by 130 teenagers, or aboutBmierFrom our concatenated spells, we then
drop 433 activity spells that were reported to hlagéed 5 minutes or less (a reduction of 2.5
percent of the available concatenated activities@@5 percent of the total time reported in the
diaries).

We next concatenate “new” sleep spells that begéor® 6:30 a.m. and that were
preceded by single short non-sleep activities wéhier sleep spells, thus dropping the
intervening activities and treating the initial asubsequent periods of sleep as continuous spells.
Similarly, we concatenate non-terminal sleep spgbls$ began after 12:30 a.m. with the terminal
sleep spells. These changes only affect 10 sp@listhen recode all of the remaining (373)
non-initial and non-terminal sleep spells (naps)atiser” activities. Although we would have
like to have examined these sleep spells, there sigrply too few of them to model separately.

Our final analysis sample has information on 8,888catenated activity spells for 1,115
teenage girls and 7,615 such spells for 1,164 tgehays. All of the teenagers report at least
three activity spells. The median number of comcated activity spells is seven. For our event
history analyses we break the spells into 10-misatgments. Each segment indicates whether
the spell continued or whether a transition ocalirre

The transition patterns based on the interval detashown in Table 2.As we would
expect given the large number of intervals (144) #ne modest number of spells during the day,
most of the interval-to-interval observations avatmuations of activities. Thus, spell

continuations vastly outnumber spell transitiolghen we do look at the actual changes in

2 Although the ATUS diary format is very flexibladallows individuals to report spells of any ldngnost of the
activities were reported to end on 10-minute ire€sv Thus, the time intervals are essentially reggbin discrete
intervals.
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activities we see that that most of these (80 petyaevolve transitions into or out of the other
activity.

The distributions of activities across the spansatiool days and non-school days are
shown in Figure 1 separately for teenage girlslang. Figure 1 plainly shows that activities
are not evenly distributed within or across daysstly in ways that we would anticipate. For
example, most schooling occurs between 7 a.m. gnth3on weekdays during the school
year—hardly a surprising result. Sleep is conegett early and late in a diary day, with
teenagers rising earlier on school weekdays. Hwmideand market work are more likely to
occur on non-school days than school days. Texkent that these activities do take place on
school days, they tend to occur in the afternoahearly evening. Finally, the graphs show that

when teenagers are not attending school, the “b#otivity dominates their waking hours.

Econometric Model

We model the transitions between the broad grobipstivities defined in the previous
section using discrete-time hazard methods. Imcppie, we could use these methods to examine
each of the 20 types of spell transitions in Tahleowever, several of the transitions occur
relatively infrequently. To simply the econometaigalysis, we avoid directly modeling some of
the rarer patterns by assuming that all spellsaing sleep, school, market work, and
household work transition into a spell of the otre=idual activity category and that all spells of
school, market work, household work, and nighttstezp similarly begin after a spell of other
activities. We do this in the data by insertinghart, artificial other-activity spell between each
pair of adjoining “named” spells. This simplifiaa reduces the types of transitions we model

to eight: four transitions from the “named” actieg into the other/residual activity and four
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transitions from the other/residual activity inteamed” activities. The observations for each
teenager begin with a spell of morning sleep artiveith a spell of nighttime sleep; so these
activities are modeled as one-way, origin and teaimactivities. All of the other activities may

be repeated during the day. The types of tramstare illustrated in the following diagram.
Modeled transition processes

Morning sleep (1\
[origin activity] / School (2)

Other/residual activity (0) «—=  Market work (3)

\ Household work (4)
Nighttime sleep (5)

[terminal activity] [possible repeated activities]

Transitions into the other/residual activit$pells of morning sleep, school-related

activities, market work, and household work acitégtare modeled using single-destination,
discrete-time logistic hazard specifications (Alls1982). In these specifications, the log odds
ratio of the hazard of exiting a spell of activjtf= 1 morning sleep, = 2 school, = 3 market
work, = 4 housework and care) is a function ofdheation of the spelld), the time of daytj,
family structure and economic circumstandes ¢ther observed covariates)(and an
unobserved, person-specific variabig guch that

In[hy a4/ (14,001 = 0j0Ad + BjoBr + yjoF + 8 joX + Ajon j=1,4 (1)
whereAq is a vector of duration controls for the spBlljs a vector of time-of-day and

cumulative activity duration controls, angb, Bjo, yjo, andi jo are vectors of coefficients to be
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estimated. The specification is a proportional hazards moidelvhich the termy;pAq accounts
for the baseline duration dependence pattern,l@dther terms shift this pattern up or down.

Transitions out of the other/residual activitlyor the transitions out of the other/residual

activities { = 0), we use a discrete-time, multiple-destinatmempeting-risk) framework. In

particular, we use a multinomial logit specificatifor the potential destinations

exp(GOjAj+BOjBt+vo,-F+6o,-><+Ao,-n)

5
1+ expla o Ay * BB+ Y aF + 8¢ X+ 1)

k=2

Pojay = j=2,5 (2)
where the variables and coefficients have the gdafiritions as in the single-destination
specifications. Also like the earlier specificaiso the multinomial models incorporate a
proportional hazards restriction.

Unobserved characteristicEach of the models includes a common unobseragdble,

or factor,n, to control for possible problems of spurious doradependence within spells and
for potential associations in behavior across syblt may arise from unmeasured, person-
specific characteristics. The factor-analytic sfietion is moderately flexible, yet tractablen |
principle, more factors could be introduced; howewe found that the model had trouble
converging when we moved beyond one factor.

For the distribution of the unobserved factor,aglept a semi-parametric, discrete
distribution, following the approach of Heckman &idger (1984). The distributions include
four points of support for girls and three pointsopport for boys, with the locations and
probabilities of these points being estimated. dawh gender, the system of specifications,
consisting of a single-destination logit for théial spell of morning sleep and repeating single-

and multiple-destination models for spells of thieeo activities, together with the common

% To reduce the amount of notation, we omit subsgiitentifying the teenager and the spell.
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discrete factor for unobserved heterogeneity, stienated jointly using the aML software
package (Lillard and Panis 2003).

Although our event-history approach is more congtéd than the methods that are
usually employed to examine daily time-use dataseeseveral crucial advantages in this
technique. Most importantly, our approach confotehe underlying structure of the data and
reporting process for activities in the ATUS. Ewkistory models are a natural way to model
the duration of spells and hence activities, baytalso respect other features of the data. In
particular, they allow us to model entry into drifat activities, thus letting us examine and
distinguish between characteristics that contriboténe incidence and duration of these
activities. The models also fully account for tkeported uses of time being mutually exclusive.
In previous research, the restrictions associaidtdmutual exclusivity and the daily time
constraint for multiple activities have only beatdeessed informally, such as through seemingly
unrelated regression specifications (e.g., Kalekikeisal. 2005, 2007). Through the spell
duration, cumulative duration, schedule and finiieture heterogeneity controls, the models
account for the distributions of activity timesarcomprehensive and logically consistent way.
We avoid the distributional problems inherent mnstard Tobit models and can apply the
methods in circumstances where other less resgiefpproaches, such as Censored Least
Absolute Deviations (CLAD), cannot be appliedrinally, the methods allow us to examine
particular, relevant features of time use, suctinas-of-day effects and heaped reporting times,
that studies have typically either overlooked airadsed in relatively ad hoc ways (e.g.,

Brayfield 1995, Hamermesh 2005, Presser 1986, 108#1)°

* The CLAD procedure can only be applied if the degice of an activity is more than 50 percent.
® An exception is Hamermesh'’s (1999) study, whictprehensively examined work probabilities at eveyr of
the day.
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General specification issue®ur event history models incorporate paramewitrols

for duration and time-of-day effects. While theatols we adopt are relatively flexible, some
initial specification decisions are still requiredfter an examination of the spell distributions
and some initial testing, we adopted piecewisalirspecifications (linear splines) for the
duration dependence patterns, with the segmentgecting at two-hour intervals during a spell
up to the eighth hour. Unlike a series of dummgialde (step-function) controls, the piecewise
linear specifications avoid discrete jumps at thienecting points of the baseline hazard
function. That said, descriptive analyses did a¢W#eat all of the hazards exhibited spikes at
regular 30- and 60-minute intervals—these occuabse people tend to report activities in half-
hour and hour increments. To account for this r&pg behavior, all of our models include
dummy controls for spell intervals that end in a 8060-minute increment. This approach is
similar to the method commonly used to addresstiseaporting in event history analyses of
panel data with retrospective questions coveritgruening activities. While the locations of
the connecting segments and the dummy controléxa the other shape parameters—the
slopes along the piecewise linear functions andawels of the spikes associated with the
dummy controls—are all estimated and thereforerdeted by the data.

Our model also allows for separate time-of-dayafelepending on whether the activity
occurred on a weekday during the school year oresattmer day. For each type of day and for
most of our activities, we specify piecewise linkarctions that are constrained to be flat from 4
a.m. to 7 a.m., to have a two-hour segment runtargga.m., and to have three-hour segments
thereafter through either 9 p.m. or 12 a.m., deppgnan the activity. The transition to nighttime
sleep is specified somewhat differently with a |dlad segment running through 6 p.m. and two

three-hour intervals thereafter. In each of thelets the flat segments early and late in the day
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correspond to times when there were very few tteims. These restrictions are needed to avoid
conditioning (near-complete sample separation)lprob in the discrete-choice models at thin
points in the time-of-day distributions. Againgpés of the other segments of the piecewise
linear functions are estimated.

In addition to these controls, all of our modebs;ept the hazard function for morning
sleep, incorporate measures for the cumulative atsaf time spent in sleep, school, market
work, and household work and care from 4 a.m. fodwda hese cumulative duration effects are
identified separately from the within-spell duratieffects by times spent in previous spells (the
cumulative duration and within-spell durations @me same within the first spell of an activity

but differ in any subsequent spells).

Results

Table 3 lists coefficient estimates from the tiose transition models for teenage girls,
and Table 4 lists the corresponding estimateseemdage boys. In each table the first four
columns contain estimates from the single-destindbgit models of transitions from morning
sleep, schooling, market work, and household watividies to the other/residual category. The
last four columns contain estimates from the compgetsk, multinomial logit models of
transitions from the other/residual category toostimg, market work, household work, and
nighttime sleep activities.

The first row in each table lists coefficients fiwing in a single parent household. The
estimates indicate that girls in single-parent letwadds sleep much later in the mornings, on
average, than girls in other households. Boysngls-parent households are also estimated to

sleep later than boys in other households, tholgltdefficient is not statistically significant.
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Single parenthood is significantly negatively asst®al with transitions into household work for
boys. More generally, single parenthood is assediaith continuing with other/residual
activities for boys. The pattern of results isgistent with adolescents in single-parent
households engaging in less structured activiteghgps because they are less supervised than
adolescents in couple-headed households.

The effect of parental employment and earningsdmbegcent time use necessitates
examining more than one parameter estimate. THatgause we separately identify the impact
of having a working adult and the impact of pareatanings and they frequently enter with
different signs. Thus, a teenage girl with emptbparents is less likely to transition out of
housework but higher parental earnings increas&dhsition rate. The ‘tipping’ point in this
case occurs when earnings are around $170 per waekngs below about $170 per week are
associated with longer spells of housework forsgithereas earnings above about $170 per
week are associated with shorter spells. Simildichng in a household with a working, but
low-earning adult is associated with earlier wakliinges for boys and earlier bed times for boys.
In households with high-earning adults the pattanesreversed with weekly earnings above
about $170 being associated with shorter spell®atework for girls and weekly earnings
above about $300 being associated with later nigintsoys. Living in a household with a
second working adult reduces the chances thanageeagirl will begin a school activity.

Girls living in households with children aged gears and under appear to perform less
market work than other girls. They are signifi¢amhore likely to transition out of a spell of
market work and somewhat less likely to transititto a spell of market work. In contrast, the

number of children aged 7-11 is associated witlghdr probability of transitioning to market
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work for girls. Children aged 7-11 are also pesily associated with initiating household work
spells for girls and continuing household work &ptdr boys.

As one might expect, time use changes as teenagersOlder boys and girls are
substantially more likely to transition to markednk activities in the course of a day and
somewhat less likely to transition to school ati®g. They also tend to stay up later than
younger teenagers. Older girls have a higher fmbtyeof transitioning into household work
but also have a higher probability of transitionog of household work (have more but shorter
spells) than younger girls. For boys, the lendthausehold work spells appears to increase as
they age.

Teenage girls who are below grade-level in thetosling are less likely than other girls
to transition into school-related activities aniglsily more likely to transition out of a school
activity, indicating that they are more likely tllfeven farther behind. Girls who are behind in
their schooling also tend to have longer househalk spells and to go to bed earlier in the
evening. Being behind in schooling is less predecdf boys’ time use.

There are also racial and ethnic differencesenagers’ time use. Black girls are less
likely to begin spells of household work than otgels, while black boys are more likely to
curtail a spell of household work. Black teenadbws/s and girls) also tend to stay up later than
other teenagers. Hispanic youth are less likelyetgin a market work spell than non-Hispanic
youth. Hispanic girls tend to have longer schadivaty spells than other girls.

Economic conditions also appear to play a rolels@ weak labor markets have lower
probabilities of transitioning into either work school but also lower probabilities of

transitioning out of these activities than girldietter labor markets. Boys in weak labor
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markets have lower probabilities of transitioningpi market work or household work and higher
probabilities of transitioning out of school thatmer boys.

The cumulative amounts of time that teenagers sgandg the day in certain activities
are also associated their subsequent time useexiaanple, sleeping later in the morning is
associated with a lower probability of startingc@ol activity for girls and boys. Sleeping later
is also associated with staying up later in thengwg It is also associated with a lower
probability of going to work for girls. There igp@sitive association between the amount of
school time earlier in the day and participatinga@hool activities later in the day. More school-
time earlier in the day for girls is associatedhgwer transitions to work later. More
household work is associated with fewer but lorsggrsequent market work spells for girls and
boys.

Testing confirmed that controls for unobservectamieneity should be included in the
models. For girls and boys, the coefficients albhterogeneity term tended to be either
significantly positive or close to zero. Positiveterogeneity terms indicate that the unobserved
characteristics were associated with more tramstgenerally. For example, girls with
unobserved characteristics that made them morly ligdgransition out of the other/residual
activity into market work were also more likelyttansition into schooling and household work;
they were also more likely to transition out of sgling and market work. Boys who were more
likely to transition into market work were also radikely to transition into household work and
transition out of market and household work.

Simulation results Several complications in the transition mode&kenthe coefficients

from Tables 3 and 4 difficult to interpret. Firte coefficients all come from non-linear

models, and the coefficients for the multiple-destiion portion of the model are expressed in
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terms of a relative, rather than an absolute ind&x transformations are needed just to
determine the marginal effects on transition prdidss. Second, the transitions themselves are
hard to interpret in a repeated events framewocdalbse increases (decreases) in the time spent
in one activity reduce (increase) the time avaddbl subsequent activities. And third, all but
one of the transition models (the transition tinabives waking up) include cumulative amounts
of time in previous activities as explanatory vakes, which leads to additional dependencies
across specifications.

To better examine the implications of the trapnsitnodels, we conduct a series of
simulations. The simulations apply the coefficiestimates from Tables 3 and 4 to samples in
which we replicate each observation from the 2,@8&&on analysis sample 25 times, randomly
assigning different values of the unobserved charistic,n, to each replicated person. Selected
observable characteristics from the analysis saamgl€hanged in each simulation, while the
remaining characteristics are held at their obgkxadues. Transitions are simulated by
calculating hazard probabilities at each poininmetthroughout a day for the constructed
samples conditioned on what was simulated for #regn previously in the day. This hazard is
then compared to a random draw to simulate a plessénsition. Daily time use amounts are
then calculated based on the simulated transiibhnsp Table 5 lists results from simulations
that use the model for our sample of teenage gwtde Table 6 lists similar results for teenage
boys.

The first row of each table lists results fromasdline simulation conducted using the
actual observed characteristics in the sample. sirhalations do an excellent job of reproducing
the average minutes and incidence of each of diuitees. The results are even more

remarkable when we consider that the outcome daita Table 1 were transformed to remove
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very short activity spells and short breaks in Ispeécode non-terminal sleep activities into
“other” activities, and insert short artificial ‘fogr” spells between some types of transitions.

The remaining rows in Tables 5 and 6 list avergienated changes in the amount and
incidence of each activity (marginal effects) asstecl with changes in selected characteristics.
The first of these marginal effect simulations camngs the predicted time use for the sample
assuming that all of the teenagers were in singlemt households, with the predicted time use
assuming that all of the teenagers were in mapaeént households. As we examine the results
for girls, we see that single-parenthood is assediwith a sizeable increase (more than half an
hour) in girls’ sleep times, which is consistenthwour earlier interpretation of Table 3. The
simulations reveal that single-parenthood is atsmeiated with small increases in girls’ market
and household work; these arise mostly becaudeeahbdestly positive but insignificant
coefficients on transitions from “other” activitiés market and household work and the small
negative coefficients on transitions from thesevés back into the other category. There is
also a small decrease in minutes girls spend itiater” category. As a consequence of these
changes, the average time spent in school-relatedt&s drops by three-quarters of an hour
(about 20% calculated using the baseline scho@ 6fi247 minutes). Recall that the
coefficients on single-parenthood in the schooiomponents of the model are close to zero.
Thus, the large association between parents’ lismgngements and the time that girls’ devote
to schooling is almost entirely indirect.

When we examine the corresponding results foragemoys, we see the highlighted
result from Table 4 that single-parenthood is assed with less household work. This comes
about mostly because of a large reduction (aboetsbxth) in the incidence of household work.

The simulations for boys also indicate that living single parent household is associated with

21



roughly a 10 percent decrease in the amount ofddictyp a 20 percent decrease in the amount of
market work, a ten percent increase in the amaiufdter” activities, and almost no change in
sleep.

The simulations indicate that teenagers in houdshwith a working but low-earning
parent spend more time in school-related activaiesd market work and less time in household
work, “other” activities, and sleep than those withn-working parents. As the earnings of the
parent increase, girls’ and boys’ uses of time eadgdifferently. For girls, higher parental
earnings are associated with more schooling amg $lat less market and household work. For
boys, higher parental earnings are associatedl@sthschooling and sleep and slightly more
market and household work. The addition of a séaeorker, holding total earnings and other
things constant, is associated with a decreaskl# gchool times and an increase in their
market work times. For boys, the addition of aoselcworker is associated with a decrease in
their own market work but few other changes in timnse.

For girls and boys, the addition of a child 11 ander is associated with more household
work. For girls, more young children are associateh small decreases in schooling; for boys,
the changes are smaller still. The marginal assioas with market work for teenage girls differ
depending on the age of the added child, with olilchges six and under being associated with
less market work and children ages seven to elbegmy associated with more market work.

The simulations indicate that black and Hispaeentige girls spend more time in school
(though with almost no change in the incidencei thider girls. Black girls also spend less time
sleeping than non-black girls, while Hispanic gstend less time in market work. Black boys
spend substantially less time in school and less th household work than non-black boys.

Teenage Hispanic boys spend less time in markek than other boys, especially blacks.
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The incidence of market work and the time devatetthis activity consistently increase
with age for teenage girls. Among the boys ingample, market work increases through age 17
then drops off. The time spent in school is sutisfly lower among the 18-year olds in our
sample than other teenagers. Recall, howevertiibaample is restricted to teenagers who have
not completed high school.

Teenage girls who are educationally disadvantagedjeasured by being more than a
year behind in school, spend much less time (al@os$tour less) in educational activities than
other girls. Boys who are behind in school spdntbat half an hour less time in educational
activities than other boys. Girls who are behimgchool are estimated to spend more time in
household work and sleep than their peers, whiys lmho are behind in school are estimated to
spend more time in market work and sleep.

Higher unemployment rates are associated withtiegsin market work for teenage girls
and boys. The implied elasticities in terms of kvibmes are substantial at -0.8 for girls and -1.2
for boys. Unemployment rates do not appear tatoegly associated with the amounts of time
that teenagers devote to schooling, household vooréleep.

The simulations show that there are profound difiees in time use between schooldays
and other days. On weekdays outside the schoo| tgsaagers spend very little time on
educational activities (about 90 minutes for ginsl 60 minutes for boy$) Teenage girls are
twice as likely to work on non-school weekdays aschool weekdays, while boys are 50
percent more likely. Market work hours show evasr@mpronounced differences increasing by
150 percent on non-school weekdays for girls antli8/percent for boys. Teenagers also sleep

more on non-school days and perform more househotd. The contrast between weekend

® Recall that our school-year variable is relativeiyde and misses regular school days that occluria and
August.
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days and school weekdays is very similar, withekeeption that teenagers work less on
weekend days than non-school weekdays.

Sensitivity analysesOur transition models include numerous contfomighe

distributions of and associations among differgpes of time use. Tests generally reject
restricted specifications that omit these contrdlevertheless, we estimated and examined
transition models with fewer controls. The subst@results from these specifications were
similar to those reported in Tables 3 and 4. Tiferénces in the specifications were mostly
confined to the activity spell duration controlslao the time-of-day controls.

As a second general check of our specificatiomissamulation results, we ran simple
regressions of the total amounts of time use aadnttidence of schooling, market work, and
household work. The regressions do not accourtdeosoring, clumped reporting, and other
problems in the data. However, the resulting ¢oeffits can be directly interpreted as marginal
effects and help us to evaluate whether the estgrfadm our more complicated specifications
are reasonable. Results from these regressiomsngh Appendices Al and A2, are similar to
results shown in Tables 5 and 6.

Finally, we were concerned that some of our reselgjarding schooling might simply be
attributable to youths’ enrollment decisions. Abone-eighth of the teenagers in our sample
report that they were not enrolled in school attiime of the ATUS interview. We re-estimated

our models on a restricted sample of enrolled ybutifound few differences in the results.

Conclusion

Adolescence is an important stage in a child’s graent. Yet, research on adolescents

has concentrated either on developmental outcomes sky behaviors, largely overlooking
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the day-to-day activities of teenagers that gise to these outcomes. We investigate these
activities using event-history methods and timejdiaformation from nearly 2,300 15-18 year
olds available in the 2003-2005 ATUS. Specificalle examine the time that teenagers spend
in school, market work, household work, sleep, aiinér activities across the day.

Our analysis considers several measures of diséaly@oh circumstances, including living
with a single parent, living in a non-working omleearning household, living in a high
unemployment area, and being behind in schooliNg. find evidence that each of these forms
of disadvantage affects how teens spend their aingkthat the effects are different for boys and
girls. For example, girls who live in a single-par household sleep more, work more inside and
outside the home, and spend less time in schooldtieer girls. Boys who live in a single-
parent household spend less time in school thaer bibys, but they also perform less market
and household work, a result opposite to that iids.g

With respect to household income and parents’ eynpdmt status, living in a household
with one working, low-earning parent is associatetth teens spending more time in school and
market work and less time in household work, sleep, other activities than teens with non-
working parents. However, as earnings increasgs bod girls respond differently. Higher
household earnings lead girls to spend more tinseool and sleep and less time in market
work and household work while boys do just the @iigo spending less time in school and sleep
and more time in market and household work. Thpleyment of a second household adult is
associated with girls spending less time in sclaool more time in market work and boys
spending less time in market work.

Educational disadvantage is also found to havengact on teens’ time use. Girls who

are behind in their schooling spend less time et more time in household work, and more
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time in sleep than other girls. However, while §@yso spend less time in school, they spend
more time in market work and sleep. Finally, weddor market opportunities, as measured by

the unemployment rate, decrease market work fdr boys and girls.
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Figure 1. Distributionsof time use acrossthe day

a. Teenage girls — school days b. Teenage girls — non-school days
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c. Teenage boys — school days d. Teenage boys — non-school days
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Notes: Statistics calculated using data from th@32® ATUS,; statistics incorporate sampling
weights supplied with ATUS.
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Table 1. Means and Standard Deviations of Analysis Variables

Teenage girls

Teenage boys

Mean Std.dev. Mean  Std. dev.
Outcome Variables
Minutes spent in school and related activities 229. 250.00 214.01 237.31
Any time in school and related activities 0.59 0.49 0.53 0.50
Minutes spent in market work 66.15 146.46 63.24 151.96
Any time in market work 0.22 0.41 0.20 0.40
Minutes spent in household work 59.67 94.13 44.93 82.04
Any time in household work 0.61 0.49 0.47 0.50
Minutes spent in other activities 539.32 210.30 571.40 228.15
Minutes spent in sleep 544.47 142.11 554.31 144.40
Explanatory Variables
Single-parent household 0.28 0.45 0.24 0.45
Earnings information missing for all adults 0.05 0.21 0.03 0.17
One adult works 0.90 0.30 0.89 0.31
Earnings information missing for second adult 0.43 0.50 0.38 0.49
Second adult works 0.43 0.49 0.46 0.51
Weekly adult earnings 1033.95 842.08 1011.52  789.39
Number of children aged 0-6 in household 0.13 041 0.16 0.44
Number of children aged 7-11 in household 0.28 0.54 0.27 0.54
Number of children aged 12-18 in household 0.73 0.77 0.74 0.77
Number of other adults in household 0.39 0.65 0.45 0.74
Hispanic 0.16 0.37 0.20 0.40
Black 0.16 0.36 0.16 0.36
Urban 0.82 0.38 0.84 0.36
Age 16.39 1.05 16.43 1.05
Behind in schooling 0.07 0.26 0.12 0.32
School weekday 0.52 0.50 0.51 0.50
Weekend or holiday 0.28 0.45 0.32 0.47
State unemployment rate 560 0.99 5.63 0.98
Year = 2004 0.27 0.45 0.30 0.46
Year = 2005 0.28 0.45 0.27 0.45
Number of respondents 1115 1164

Notes: Statistics calculated using data from @325 ATUS; statistics incorporate sampling

weights supplied with ATUS.
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Table2. Numbersand percentages of interval transitions
a. Teenage girls

Destination activity

School Market work HH work Other Sleep
Slee 24 11 63 1016 59593
P 0.01 0.01 0.04 0.63 36.88
School 25312 23 148 1156 58
15.67 0.01 0.09 0.72 0.04
ongin | pmarket 19 7014 29 306 8
activity | work 0.01 4.34 0.02 0.19 0.00
Household 97 30 5501 973 52
work 0.06 0.02 3.40 0.60 0.03
Other 1244 298 912 56683 997
0.77 0.18 0.56 35.08 0.62
b. Teenage boys
Destination activity
School Market work HH work Other Sleep
Slee 57 22 68 1017 63358
P 0.03 0.01 0.04 0.60 37.59
School 23687 34 80 1063 47
14.05 0.02 0.05 0.63 0.03
ongin | pmarket 23 6990 36 300 13
activity | ork 0.01 4.15 0.02 0.18 0.01
Household 42 24 4327 797 39
work 0.03 0.01 257 0.47 0.02
Other 1102 293 719 63333 1065
0.65 0.17 0.43 37.58 0.63

Note: Authors’ calculations from the 2003-5 ATURumbers of transitions appear in regular
font and percentages appear in bold. Sleep-t@staasitions combine transitions with initial

and terminal spells and do not include any tramsgifrom initial to terminal spells. Calculations
incorporate sampling weights.
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Table 3. Activity Transition Model Resultsfor Teenage Girls

Single-destination models of [ ] to “other” activi

Multiple destination models of “other” activitg

Sleep Schooling Market workHH work ~ Schooling Market work HH work Sleep
Household and personal controls:
Single parent household -0.4517**  -0.0588 -0.0652 0.1313 0.0199 0.2303 0.1791 -0.1048
(0.1808) (0.1422) (0.4014) (0.1417) (0.1362) (@28 (0.1406) (0.1663)
Earnings information -0.1122 0.0721 0.7183 0.0824 578**  0.8990* -0.1205 -0.2843
missing for all adults (0.3176) (0.2469) (0.7280 (0.3003) (0.2522) (0.5353) (0.2790) (0.2812)
Adult in household works  0.5137 0.5528 0.5156 -883 -0.0915 1.6057 -0.4363 -0.1155
(0.6541) (0.4578) (1.6441) (0.5632) (0.4708) (588  (0.4860) (0.5142)
Earnings information 0.1714 -0.2168 -0.6576 0.0156 -0.1705 0.0246 0.0036 -0.0747
missing for second adult(0.1879) (0.1394) (0.4759) (0.1531) (0.1371) (0814 (0.1517) (0.1711)
Second adult works -0.0492 -0.2148 -0.3303 -0.1580-0.2441*  0.3048 -0.1430 -0.1356
(0.1513) (0.1375) (0.5161) (0.1558) (0.1231) (026  (0.1333) (0.1358)
In(weekly adult earnings) -0.0793 -0.0647 -0.0248 .1805*  0.0725 -0.1710 0.0668 0.0084
(0.0966) (0.0684) (0.2417) (0.0839) (0.0698) (@M5  (0.0743) (0.0785)
Number of children 0-6 -0.1064 -0.0310 1.1279** 0142 -0.0010 -0.2005 0.0879 0.0646
(0.1582) (0.1330) (0.5511) (0.1197) (0.1327) (632 (0.1029) (0.1107)
Number of children 7-11  -0.0328 -0.0636 0.1979 8511 -0.0235 0.4189*  0.2563*** 0.0351
(0.1120) (0.0945) (0.3037) (0.0937) (0.0927) (0m8  (0.0871) (0.0928)
Number of children 12-17 0.0604 0.0563 0.2105 0.0815 0.0552 0.0851 0.0389 038a.
(0.0755) (0.0579) (0.1793) (0.0660) (0.0519) (62  (0.0584) (0.0593)
Number of other adults -0.0046 0.0508 -0.0317 (001 0.1103 0.1944 0.0295 0.0717
(0.0918) (0.0936) (0.2245) (0.0792) (0.0705) (65 (0.0713) (0.0761)
Hispanic 0.0793 -0.2355* -0.5960 0.0747 -0.1195 7200*  0.1956 0.0842
(0.1558) (0.1275) (0.5456) (0.1464) (0.1397) (@85 (0.1242) (0.1119)
Black 0.1360 -0.1589 0.2252 -0.0405 -0.0616 -0.0204 -0.3139**  -0.2538*
(0.1601) (0.1551) (0.4309) (0.1671) (0.1333) (628 (0.1366) (0.1391)
Age 16 0.1226 -0.0122 -0.1905 0.2130 -0.0401 0.9846 0.2281* -0.1417
(0.1435) (0.1203) (0.5876) (0.1403) (0.1100) (0428 (0.1181) (0.1139)

34



Single-destination models of [ ] to “other” activi

Multiple destination models of “other” activitg

Sleep Schooling Market workHH work ~ Schooling Market work HH work Sleep
Age 17 -0.0892 0.0408 -0.2031 0.2136 0.1093 1.5815*0.3170** -0.3339***
(0.1468) (0.1190) (0.6147) (0.1428) (0.1163) (@31 (0.1167) (0.1257)
Age 18 -0.1607 0.1674 -0.7456 0.3089* -0.2480* Q0F8*  0.4620*** -0.5244***
(0.1679) (0.1578) (0.6317) (0.1574) (0.1502) @84 (0.1522) (0.1565)
Behind in schooling 0.1429 0.1251 -0.2414 -0.3796*-0.4805**  -0.2278 -0.2211 0.3663**
(0.2064) (0.2100) (0.4953) (0.1998) (0.1872) (G20 (0.2007) (0.1796)
Urban -0.1057 0.0221 -0.7334* 0.1791 0.0866 0.1809 0.0355 -0.0522
(0.1497) (0.1360) (0.3838) (0.1266) (0.1181) (@22 (0.1120) (0.1150)
Unemployment rate -0.0116 -0.1040**  -0.2452* -0.883 -0.0873** -0.2231** -0.0633 -0.0380
(0.0610) (0.0509) (0.1307) (0.0548) (0.0430) (06)9  (0.0485) (0.0481)
Time and date controls:
Spline 7:30 - 9 a.m. 0.1500*** 0.0058 -0.3556* -0.1755*** -0.0499 0.0554 -0.0015
(0.0162) (0.1613) (0.2094) (0.0603) (0.0417) (06  (0.0422)
Spline 9 a.m. - noon 0.0658*** 0.0958*** 0.1512**  0.0280 -0.0182 -0.0004 -0.0246
(0.0142) (0.0354) (0.0648) (0.0189) (0.0219) (683 (0.0176)
Spline noon — 3 p.m. 0.0217 -0.0250 0.0003 -0.0236 0.0233 -0.0084
(0.0215) (0.0297) (0.0140) (0.0217) (0.0315) 183
Spline 3 -6 p.m. 0.0115 0.0552* 0.0226 -0.0062 .0587 -0.0047
(0.0248) (0.0331) (0.0156) (0.0220) (0.0347) 189
Spline 6 - 9 p.m. 0.0026 -0.0477 0.0100 -0.0158 .0663 -0.0262* 0.2784***
(0.0241) (0.0406) (0.0191) (0.0207) (0.0406) 188 (0.0360)
Spline 9 p.m. - midnight 0.0714**  0.2033*** 0.0429* -0.0202 0.1208***
(0.0337) (0.0565) (0.0234) (0.0217) (0.0115)
School weekday 1.6661*** 1.4650 -2.1554 -0.1540 0.5074 -2.9776**%0.8169* -0.7404
(0.1847) (1.7216) (3.1668) (0.6945) (0.3933) (27  (0.4709) (0.8774)
School weekday x -0.1384***-0.2160 0.2519 0.0458 0.1410***0.2529**  0.0686
spline 7:30 - 10 a.m. (0.0293) (0.1653) (0.2743)(0.0855) (0.0448) (0.1120) (0.0625)
School weekday x -0.0126 0.0205 0.0136 -0.0148 4510  -0.0804 -0.0080
spline 9 a.m. - noon (0.0303) (0.0394) (0.1151)(0.0428) (0.0271) (0.0608) (0.0361)
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Single-destination models of [ ] to “other” activi

Multiple destination models of “other” activitg

Sleep Schooling Market WorkHH work ~ Schooling Market Work HH work Sleep
School weekday x 0.0283 -0.0332 0.0031 -0.1043*0.0745 0.0435**
spline noon - 3 p.m. (0.0250) (0.0756) (0.0269) (0.0267) (0.0481) (0921
School weekday x 0.0452* -0.0518 -0.0105 0.0311 .00@8 -0.0472**
spline 3 - 6 p.m. (0.0273) (0.0529) (0.0223) .02536) (0.0518) (0.0191)
School weekday x 0.0101 0.0943* -0.0076 -0.0289 .0042 0.0030 0.0786
spline 6 - 9 p.m. (0.0280) (0.0517) (0.0285) .0220) (0.0723) (0.0231) (0.0519)
School weekday x -0.0555 -0.1085 0.0147 0.0123 0.0332**
spline 9 p.m. - midnight (0.0388) (0.1068) ¢r0) (0.0344) (0.0158)
Weekend or holiday 0.0270 0.2267 -0.0216 -0.1637 .01¥P -0.6933*** -0.0160 -0.2832**
(0.1374) (0.2061) (0.3194) (0.1460) (0.1763) (@23 (0.1356) (0.1382)
Year = 2004 -0.0274 0.0179 0.2757 -0.1130 -0.0376 0.4651* -0.1481 0.0486
(0.1321) (0.1068) (0.3182) (0.1272) (0.1071) (@23 (0.1080) (0.1147)
Year = 2005 -0.0002 0.1573 -0.2086 0.0463 -0.1470 0.3224 -0.2995**  0.1187
(0.1417) (0.1159) (0.3422) (0.1169) (0.1017) (082 (0.1185) (0.1152)
Soell and cumulative duration controls:
Duration first 10 minutes -0.0442 0.2663 1.3946 1.6004***
(0.1507) (0.2849) (0.1571) (0.2127)
Duration spline 0-2 hours 0.1059*** 0.1696*** -0.0523*** -0.0635*** -0.1631*** -0.0189 0.0054
(0.0182) (0.0478) (0.0194) (0.0174) (0.0376) 160 (0.0219)
Duration spline 2-4 hours 0.0616*** 0.1084*** 0.0039 -0.0494*  -0.0221 0.0252 -0.0421**
(0.0128) (0.0331) (0.0306) (0.0205) (0.0508) 103 (0.0174)
Duration spline 4-6 hours -0.0938*** 0.1807***  0.0094 0.0300 -0.0614 -0.0307 0.0229
(0.0192) (0.0557) (0.0605) (0.0296) (0.0746) 222 (0.0186)
Duration spline 6-8 hours 0.1488***-0.0695 0.0022 -0.0286 0.0761 0.0250 -0.0093
(0.0274) (0.0846) (0.1473) (0.0339) (0.0869) 209 (0.0154)
Duration spline 8+ hours -0.0417 0.3532**
(0.0479) (0.1770)
Cumulative time in -0.0105* -0.0152 0.0006 0.0220*-0.0394***  0.0063 0.0023
schooling (0.0061) (0.0183) (0.0055) (0.0064) 0.0140) (0.0063) (0.0032)
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Single-destination models of [ ] to “other” activi

Multiple destination models of “other” activitg

Sleep Schooling Market WorkHH work ~ Schooling Market Work HH work Sleep
Cumulative time in -0.0001 -0.0042 0.0039 0.0004 0.0602 0.0045 -0.0020
market work (0.0097) (0.0180) (0.0072) (0.0091) (0.0162) (0.0071) (0.0051)
Cumulative time in 0.0098 -0.1307***-0.0139 -0.0173 -0.0577*  0.0094 -0.0020
household work (0.0144) (0.0410) (0.0102) (@31 (0.0272) (0.0102) (0.0062)
Cumulative time in -0.0073 -0.0272 0.0022 -0.0379*-0.0389*** -0.0017 -0.0108**
sleep (0.0080) (0.0188) (0.0067) (0.0078) (@)1 (0.0083) (0.0055)
Intercept -6.3019*** -5.3014*** -5.4159 -0.3966 -1.9944%** A 7617*** -4.0263*** -8.0522***
(0.5005) (1.7403) (3.4280) (0.7492) (0.5538) (223  (0.6460) (0.7818)
30 minute indicator 2.5658*** (0.5134*** 0.3425 0.7587** 0.5742** 0.3889 0.4984*** (0.6109***
(0.1423) (0.1020) (0.2621) (0.1085) (0.0917) (625 (0.1119) (0.1068)
60 minute indicator 0.8905*** 0.4830*** -0.1373 0.5206*** 0.1925 0.3755 0.2224* 0.0093
(0.0956) (0.1103) (0.3111) (0.1531) (0.1302) (082 (0.1305) (0.1254)
Unobserved heterogeneity controls:
ik 0.0063 0.2260*** 2.2913** 0.0789 0.1790**  1.0000 0.3739** -0.0358
(0.0864) (0.0771) (0.6266) (0.1141) (0.0854) %a9) (0.0613)
point 1 point 2 point 3 point 4 weight 1 weight 2 weight 3
-3.2400 0.9334 2.2734**  4.0060***-1.3277** 0.0521 2.3434%**
(0.9859) (1.0983) (1.3664) (0.3112) (0.1763) 2003

Notes: Transition models, described in the tend ,estimated using data for 1,115 teenage girta tlee 2003-5 ATUS and
incorporate sampling weights supplied with the ATURe log likelihood value is -28,405.56. Estiethstandard errors appear in

parentheses.

* Significant at .10 level.

** Significant atS0devel.
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Table4. Activity Transition Model Resultsfor Teenage Boys

Single-destination models of [ ] to “other” actii

Multiple destination models of “other” activitg

Sleep Schooling Market workHH work ~ Schooling Market work HH work Sleep
Household and personal controls:
Single parent household -0.1531 -0.0213 0.3133 18.04 -0.1649 -0.1024 -0.3060*  -0.1669
(0.1783) (0.1455) (0.4364) (0.1985) (0.1553) (6835 (0.1800) (0.1576)
Earnings information 0.2580 0.1451 1.3617 0.0827 .0413 0.2248 -0.2635 0.1143
missing for all adults (0.4035) (0.2786) (1.0p36 (0.6315) (0.4145) (0.8012) (0.3633) (0.3232)
Adult in household works 1.1493** -0.6696 -0.4265 .4@D6 -0.2370 0.1729 -0.1881 1.2470%***
(0.5540) (0.5356) (1.7688) (0.6674) (0.4688) (392 (0.5567) (0.3568)
Earnings information -0.0553 -0.0183 -0.1521 -0267 0.0351 -0.1728 0.2284 -0.0384
missing for second adult  (0.1836) (0.1510) (8341 (0.2134) (0.1407) (0.3761) (0.1827) (0.1585)
Second adult works -0.0412 -0.0537 0.2138 -0.2557 0.0065 -0.2810 -0.0282 0.0774
(0.1487) (0.1209) (0.3301) (0.1968) (0.1192) (@80 (0.1432) (0.1209)
In(weekly adult earnings) -0.1468* 0.1174 0.1043 .0124 0.0587 0.0860 0.0217 -0.2197***
(0.0821) (0.0786) (0.2443) (0.1010) (0.0691) (G20 (0.0809) (0.0516)
Number of children 0-6 0.0379 0.0015 -0.7049 0.0013 -0.0839 -0.3277 0.0719 0.0305
(0.1307) (0.1063) (0.6160) (0.1448) (0.1421) (@34  (0.1306) (0.1168)
Number of children 7-11 0.1190 0.0564 0.0944 -01281 -0.0472 0.0568 0.1135 -0.0162
(0.0925) (0.0812) (0.2471) (0.1210) (0.0924) (@m8  (0.0953) (0.0743)
Number of children 12-17 0.0230 0.0259 -0.2759 669D -0.0551 0.0862 -0.0428 0.0905
(0.0721) (0.0638) (0.2004) (0.0910) (0.0607) ea4 (0.0709) (0.0614)
Number of other adults -0.0393 -0.0774 -0.1116 2890 -0.0844 -0.1407 0.0032 -0.0226
(0.0801) (0.0730) (0.2034) (0.0864) (0.0573) (@38 (0.0738) (0.0577)
Hispanic -0.1375 -0.0337 -0.1191 -0.1152 0.0342 6090* -0.1084 0.0421
(0.1333) (0.1309) (0.5762) (0.1721) (0.1197) (@85 (0.1507) (0.1236)
Black -0.2247 -0.0116 0.0258 0.6519**%0.2448 0.2823 0.1248 -0.3603**
(0.1502) (0.1891) (0.3803) (0.1880) (0.1829) (@83 (0.1631) (0.1415)
Age 16 -0.1149 -0.1464 0.1144 0.0661 -0.0504 0.8544-0.0040 -0.1786
(0.1375) (0.1118) (0.4462) (0.1817) (0.1145) (07338 (0.1517) (0.1157)
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Single-destination models of [ ] to “other” activi

Multiple destination models of “other” activitg

Sleep Schooling Market workHH work ~ Schooling Market work HH work Sleep
Age 17 0.0592 0.0023 0.0720 -0.1584 0.0133 1.5420*0.2254 -0.3839***
(0.1389) (0.1126) (0.4117) (0.1898) (0.1127) (@84 (0.1631) (0.1113)
Age 18 -0.3456** -0.1418 -0.2535 -0.4390** -0.3495* 1.1681** 0.2582 -0.7220***
(0.1563) (0.1511) (0.4330) (0.1976) (0.1466) (6888 (0.1712) (0.1433)
Behind in schooling -0.0968 -0.0897 -0.3507 -0.1300 -0.1986 0.2673 0.1225 0.1509
(0.1693) (0.2081) (0.3915) (0.1768) (0.1629) (086 (0.1874) (0.1327)
Metro -0.0189 -0.1204 0.8427**  0.4647** 0.0559 0.1232 -0.0663 0.1312
(0.1452) (0.1373) (0.3549) (0.1689) (0.1239) (683 (0.1519) (0.1210)
Unemployment rate 0.0039 0.0747* 0.1135 0.0346 4104 -0.2496** -0.1084*  -0.0085
(0.0509) (0.0453) (0.1103) (0.0669) (0.0488) (@a1 (0.0576) (0.0539)
Time and date controls:
Spline 7:30 - 9 a.m. 0.1524***-0.0907 0.0576 -0.0809*  -0.1219***-0.0522 0.0189
(0.0154) (0.0937) (0.3505) (0.0464) (0.0425) (805 (0.0423)
Spline 9 a.m. - noon 0.0730*** 0.0937**  0.0810 0.0328 -0.0052 0.0012 -0.0139
(0.0132) (0.0409) (0.0545) (0.0248) (0.0345) (@03 (0.0192)
Spline noon - 3 p.m. -0.0233 -0.0146 -0.0061 0303 -0.0024 -0.0075
(0.0257) (0.0380) (0.0180) (0.0284) (0.0349) 160
Spline 3 -6 p.m. 0.0506**  0.0341 0.0331* 0.0338 .0024 0.0012
(0.0256) (0.0360) (0.0198) (0.0240) (0.0324) 10D
Spline 6 - 9 p.m. 0.0082 0.0109 0.0214 -0.0524*%0.1325** -0.0261 0.2795***
(0.0298) (0.0388) (0.0196) (0.0212) (0.0577) 10 (0.0329)
Spline 9 p.m. - midnight 0.0412 0.1120** 0.0174 0.0169 0.1061***
(0.0427) (0.0545) (0.0203) (0.0219) (0.0111)
School weekday 1.4878***-0.3395 3.0606 1.0362 0.9478**%2.2160** -0.7708 0.8791
(0.1980) (1.0046) (4.2787) (0.7022) (0.3054) (689 (0.5031) (0.6432)
School weekday x -0.1404***-0.0974 -0.0938 -0.0333 0.1530***0.1283 0.0251
spline 7:30 - 10 a.m. (0.0278) (0.1027) (0.3721)(0.1131) (0.0453) (0.1639) (0.0666)
School weekday x 0.0173 0.0369 -0.0963 -0.0733 4880  -0.0183 0.0057
spline 9 a.m. - noon (0.0262) (0.0438) (0.0948)(0.0684) (0.0373) (0.1190) (0.0394)
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Single-destination models of [ ] to “other” activi

Multiple destination models of “other” activitg

Sleep Schooling Market workHH work ~ Schooling Market work HH work Sleep
School weekday x 0.0753*** 0.0527 0.0555*  -0.1155*** 0.0842 0.0323
spline noon - 3 p.m. (0.0276) (0.0745) (0.0315)(0.0321) (0.0677) (0.0283)
School weekday x -0.0191 -0.0774 -0.0260 -0.0382 0.0809*  -0.0583**
spline 3 - 6 p.m. (0.0281) (0.0556) (0.0300) .0290) (0.0447) (0.0242)
School weekday x 0.0188 0.0491 0.0219 0.0394 6.073 0.0525** -0.0277
spline 6 - 9 p.m. (0.0352) (0.0505) (0.0343) .0201) (0.0699) (0.0256) (0.0379)
School weekday x -0.0042 -0.0630 -0.0520 -0.0451-0.0026
spline 9 p.m. - midnight (0.0483) (0.0782) ar0) (0.0326) (0.0149)
Weekend or holiday -0.1567 0.1474 -0.2798 -0.1561 0.1390 -0.5989*  -0.2990*  -0.2581*
(0.1359) (0.2523) (0.3605) (0.1808) (0.2267) (630 (0.1577) (0.1346)
Year = 2004 0.0394 -0.0169 -0.0742 0.0447 0.0832 .225D -0.2372*  -0.1464
(0.1172) (0.0985) (0.3044) (0.1479) (0.1056) (@25 (0.1296) (0.1147)
Year = 2005 0.0296 0.0488 0.6096*  -0.0307 -0.0154 0.0358 -0.0327 -0.0437
(0.1293) (0.1168) (0.3471) (0.1570) (0.1208) (@26 (0.1315) (0.1202)
Soell and cumulative duration controls:
Duration first 10 minutes -0.2991* 0.3548 1.9%9 1.5614***
(0.1580) (0.3073) (0.1827) (0.2434)
Duration spline 0-2 hours 0.1402***0.1143** -0.0503*  -0.0746*** -0.1950*** -0.0687*** -0.0277
(0.0195) (0.0481) (0.0261) (0.0212) (0.0428) 283 (0.0251)
Duration spline 2-4 hours 0.0349***0.0729**  0.0484 -0.0383* 0.0144 0.0152 0.0190
(0.0134) (0.0321) (0.0349) (0.0219) (0.0514) 19%) (0.0186)
Duration spline 4-6 hours -0.0967***0.0223 -0.0249 0.0179 -0.0865 -0.0168 -0.0087
(0.0175) (0.0502) (0.0679) (0.0305) (0.0852) 223 (0.0177)
Duration spline 6-8 hours 0.1130***0.0821 0.1130 -0.0817**  0.0414 0.0380*  -0.0147
(0.0224) (0.0694) (0.1523) (0.0387) (0.0961) 220 (0.0151)
Cumulative time in 0.0022 -0.0204 -0.0011 0.0336**0.0056 0.0002 0.0028
schooling (0.0064) (0.0198) (0.0077) (0.0084) 0.0162) (0.0066) (0.0033)
Cumulative time in 0.0033 -0.0087 -0.0060 0.0069 .01B0 -0.0019 0.0058
market work (0.0107) (0.0171) (0.0071) (0.0114) (0.0176) (0.0080) (0.0048)
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Single-destination models of [ ] to “other” activi Multiple destination models of “other” activity
Sleep Schooling Market workHH work ~ Schooling Market work HH work Sleep

Cumulative time in -0.0080  -0.0684* -0.0153  -0.018 -0.0392 0.0049 0.0100
household work (0.0250)  (0.0414)  (0.0114) (092 (0.0283)  (0.0105)  (0.0067)
Cumulative time in 0.0089  -0.0213  -0.0072  -0.0217*-0.0090  -0.0056  -0.0142*
sleep (0.0079)  (0.0179)  (0.0086)  (0.0081)  (0.0194) (0@WO (0.0055)
Intercept -6.4043%* 52192+ -9 1733* -1.8560% -2.3660%* -4.0349%* -3.3544%%* -7 .8354%
(0.4412)  (1.0306)  (4.6196)  (0.7233)  (0.5137) (639 (0.6811)  (0.7540)
30 minute indicator 2.5097** 0.5514** (0.1385 0.6703** 0.4679%* 0.5577*  0.5612%* 0.3250%*
(0.1399)  (0.1016)  (0.2626)  (0.1337)  (0.0981) (035 (0.1293)  (0.1076)
60 minute indicator 0.9341** 0.0960 0.3490 0.6817** 0.1828 0.3628 0.1153 0.3648%*

(0.0920)  (0.1125)  (0.3217)  (0.1824)  (0.1369) (@]9 (0.1481)  (0.1245)

Unobserved heterogeneity controls:

Aik 0.0252 -0.0230 0.8970**  0.2498* -0.0421 1.0000 qua*** -0.0782
(0.0952) (0.0560) (0.4398) (0.1233) (0.0665) %64) (0.0650)
point 1 point 2 point 3 weight 1 weight 2
-1.3507 0.9044 2.3707** -0.4296 0.3672
(1.2338) (1.1231) (0.3666) (0.3197)

Notes: Transition models, described in the tend,estimated using data for 1,164 teenage boystiner@d003-5 ATUS and
incorporate sampling weights supplied with the ATURe log likelihood value is -26,182.74. Estiethstandard errors appear in
parentheses.

* Significant at .10 level. ** Significant atS0evel. *** Significant at .01 level.
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Table5. Simulation Resultsfor Teenage Girls

Minutes in Minutes in Minutes in Any Minutes in
school Anyschool market Any market household household other  Minutes in
activities  activities work work work work activities sleep
Baseline simulation 247 0.63 69 0.23 59 0.60 531 5 53
Smulated change associated with
Single-parent vs. couple HH -46 -0.08 8 0.02 13 40.0 -11 37
1 low earner vs. no earners 21 0.05 40 0.13 -7 6-0.0 -31 -23
1 med. earner vs. 1 low earner 20 0.02 -27 -0.07 4 -1 0.04 1 21
2 earners vs. 1 medium earner -18 -0.05 17 0.04 -1 -0.04 7 -5
Extra child age 0-6 -9 -0.02 -27 -0.03 11 0.04 7 18
Extra child age 7-11 -10 -0.03 23 0.07 6 0.06 -25 5
Hispanic vs. non-Hispanic 12 0.00 -29 -0.10 11 0.07 7 -1
Black vs. non-black 24 0.02 -3 0.00 -13 -0.09 27 5 -3
Age 16 vs. age 15 1 0.00 34 0.12 1 0.07 -13 -23
Age 17 vs. age 16 -14 -0.03 32 0.09 -1 0.00 -21 4
Age 18 vs. age 17 -64 -0.09 44 0.08 5 0.05 24 -9
Behind vs. at grade level -54 -0.07 -1 -0.01 15 040. 25 14
Unemployment rate increase 1% -3 -0.01 -10 -0.03 2 -0.01 13 -1
Non-school vs. school weekday -297 -0.48 74 0.17 9 0.03 122 92
Weekend vs. school day -301 -0.45 21 0.05 25 0.06 88 1 67

Notes: Results from simulations conducted usirgffament estimates from Table 3 and 25 replicatiohobserved data for 1,115
teenage girls from the 2003-5 ATUS. Statisticorporate sampling weights supplied with the ATUS.
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Table 6. Simulation Resultsfor Teenage Boys

Minutes in Minutes in Any Minutes in
school Any school Minutes in Any market household household other  Minutes in
activities  activities market work  work work work activities sleep

Baseline simulation 218 0.57 59 0.21 44 0.49 569 0 55
Smulated change associated with

Single-parent vs. couple HH -25 -0.04 -13 -0.01 -14 -0.08 51 1

1 low earner vs. no earners 50 0.06 30 0.08 -17 04-0. -39 -24

1 med. earner vs. 1 low earner -32 -0.02 6 0.03 3 .030 33 -11

2 earners vs. 1 medium earner 1 0.00 -17 -0.03 6 00 0. 2 8
Extra child age 0-6 -5 -0.01 -2 -0.04 4 0.02 4 -1
Extra child age 7-11 0 0.00 2 0.01 17 0.04 -7 -12
Hispanic vs. non-Hispanic -2 -0.01 -27 -0.08 0 20.0 13 16
Black vs. non-black -43 -0.07 18 0.05 -13 0.04 47 10 -
Age 16 vs. age 15 -9 -0.03 25 0.09 -4 -0.01 -8 -4
Age 17 vs. age 16 4 0.02 48 0.12 13 0.05 -31 -34
Age 18 vs. age 17 -57 -0.11 -24 -0.08 16 0.03 58 6
Behind vs. at grade level -28 -0.06 24 0.04 9 0.02 -25 21
Unemployment rate increase 1% 4 0.01 -13 -0.03 -4 -0.02 15 -1
Non-school vs. school weekday -307 -0.57 54 0.09 28 0.16 162 63
Weekend vs. school day -320 -0.60 17 -0.01 21 0.10 230 51

Notes: Results from simulations conducted usirgffament estimates from Table 4 and 25 replicadiohobserved data for 1,164
teenage boys from the 2003-5 ATUS. Statisticsrpaate sampling weights supplied with the ATUS.
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Appendix Al. Regression Resultsfor Teenage Girls

Minutes in Minutes in Minutes in Any Minutes in
school Anyschool market Any market household household other  Minutes in

activities  activities work work work work activities sleep
Single-parent household -39 -0.07 5 0.01 13 0.04 5 -1 35
Earn. info. missing for all adults 54 0.12 23 0.13 -27 -0.02 -28 -22
One adult works 7 0.12 60 0.11 21 -0.15 -29 -56
Earn. info. missing for™® adult 9 -0.01 7 0.01 -5 -0.01 13 -24
Second adult works -17 -0.07 12 0.03 -4 -0.02 17 -8
In(weekly adult earnings) 7 0.01 -7 -0.01 -7 0.02 0 6
Number of children aged 0-6 -10 -0.02 -16 -0.04 11 0.01 -5 20
Number of children aged 7-11 -13 -0.01 11 0.04 2 050. -9 9
Number of children aged 12-18 10 0.03 -1 0.02 1 50.0 -9 -1
Number of other adults 2 -0.02 11 0.05 1 -0.02 -24 9
Hispanic 28 0.00 -22 -0.10 13 0.09 -18 -2
Black 36 0.00 -6 -0.01 -20 -0.11 24 -34
Urban 7 0.04 26 0.05 -8 0.00 -20 -4
Age 16 -1 -0.01 30 0.10 4 0.07 -11 -20
Age 17 -15 -0.05 68 0.20 4 0.07 -37 -16
Age 18 -84 -0.17 116 0.27 15 0.13 -10 -33
Behind in education -54 -0.14 -16 -0.04 14 0.02 41 12
State unemployment rate -1 -0.01 -16 -0.04 1 -0.01 21 -5
Year = 2004 -14 0.01 -26 -0.06 0 -0.01 26 14
Year = 2005 -29 -0.07 -14 -0.06 -10 -0.03 38 16
School weekday 278 0.46 -76 -0.17 -10 -0.04 -86 3-10
Weekend or holiday -58 -0.02 -60 -0.16 19 -0.01 93 5

Notes: Coefficients from regressions estimatedgidata from the 2003-5 ATUS and incorporating dargpveights supplied with

the ATUS.
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Appendix A2. Regression Resultsfor Teenage Boys

Minutes in Minutes in Minutes in Any Minutes in
school Anyschool market Any market household household other  Minutes in
activities  activities work work work work activities sleep
Single-parent household -19 -0.04 -18 -0.05 -13 080. 54 -5
Earn. info. missing for all adults 36 0.15 -13 -0.02 -20 -0.13 11 -15
One adult works 170 0.06 7 0.15 1 0.00 -189 16
Earn. info. missing for™® adult -5 0.00 -5 -0.01 13 0.14 -5 2
Second adult works 1 -0.01 -21 -0.05 8 0.02 -1 13
In(weekly adult earnings) -22 0.00 3 0.00 -3 0.00 9 2 -7
Number of children aged 0-6 6 -0.01 -14 -0.06 4 90.0 2 2
Number of children aged 7-11 6 0.01 4 0.01 14 0.04 -14 -10
Number of children aged 12-18 -7 -0.01 14 0.03 1 .030 -8 1
Number of other adults -6 -0.03 -2 0.00 1 0.00 2 5
Hispanic -16 -0.02 -33 -0.11 -2 0.01 21 29
Black -44 -0.09 13 0.02 -10 -0.01 39 2
Urban 20 0.06 -20 -0.04 -21 -0.05 12 9
Age 16 -18 -0.05 27 0.12 0 -0.01 -3 -6
Age 17 -12 -0.05 75 0.22 15 0.08 -39 -38
Age 18 -80 -0.13 53 0.14 29 0.09 39 -42
Behind in education -13 -0.06 26 0.02 5 0.02 -41 23
State unemployment rate 4 0.00 -15 -0.03 -4 -0.04 5 1 0
Year = 2004 17 0.01 -13 -0.04 -8 -0.06 19 -15
Year = 2005 -16 -0.08 -21 -0.05 4 -0.04 30 4
School weekday 278 0.53 -44 -0.09 -22 -0.17 -151 9 -5
Weekend or holiday -57 -0.08 -32 -0.11 1 -0.10 43 3 4

Notes: Coefficients from regressions estimatedgidata from the 2003-5 ATUS and incorporating dargpveights supplied with

the ATUS.
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