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1. Introduction

What is the effect of scheduling birth early fomamedical reasons on infant health?
This question is hard to answer. The ideal randedhirial would be difficult to
implement, since it would imply the scheduling abadomly chosen subset of births at
different stages of the pregnancy, which may besgmeable on ethical grounds. We
provide novel causal evidence on this question &king advantage of quasi-
experimental variation, driven by a policy changeSpain that increased the incidence
of scheduled births temporarily and exogenously.

Infant health has been shown to have importang-tenm consequences (Smith
2009, Fletcher et al. 2010), but little is knowroabthe kinds of early interventions that
can successfully affect the health of the newbétere we identify one intervention
(scheduling birth early for non-medical reasonshjolv is widely used in practice as
well as easy to target via policy, credibly showirayv it can affect health outcomes, at
birth as well as later on.

An increasing number of births are scheduled eBortynon-medical reasons in
many countries. In OECD countries, cesarean-section rates haveedsed almost
twofold in the last two decades, from 15% in 198®6% in 2009 (OECD 201%)In
the United States, a recent article in @v York Timeseported that more than half of
all births are “hastened either by drugs or surgdouble the share in 19981n the
UK, about 25% of all births were induced in 2013-14] @6% were delivered via c-
section (Royal College of Obstetrics & Gynecolagi2016). Many of these inductions
and c-sections are not medically indicatkids estimated that about half of all labor
inductions in the US are performed electively (En§lKominiarek 2008), as well as up

to one in five c-sections (Mally et al. 2010).

1 A birth can be scheduled via induction or cesassstion. Labor induction consists of

administering the pregnant woman certain hormon@estaglandin, oxitocin) that trigger

childbirth. Both inductions and c-sections can tghkace for medical reasons or electively.
Elective induced labor can lead to an unanticipatedction (Stock et al. 2012), so that the two
procedures are not exclusive.

2 Some OECD countries have relatively low c-sectiates (20% in France in 2011), whereas
others show much higher incidence (33% in the UB% 3n Portugal, 38% in Italy) (OECD
2013).

% “Heavier Babies do Better in School”, The Upsiew York Time8014/10/12.



The medical literature has documented that baloes prematurely (before week
37) and/or smaller than 2,500 grams are more likel\guffer health complications
(Moster et al. 2008, Crump et al. 2011). In lightteese findings, conventional wisdom
in the health profession appears to hold that ntame in the womb doesn’t help the
fetus once it has reached full-term (37 weeks altag®mnal age) and is estimated to
weigh more than 2,500 grams. A significant sharéiths are scheduled after those
thresholds, but before the mother has gone intorlapontaneously, many of them for
convenience reasons (for the families and/or theads)?

There are two concerns with these early electiwetées, even if performed after
the abovementioned thresholds. First, schedulidgli@ery even just a couple of days
before the “due date” can imply bringing forwarc tate of birth by up to several
weeks, given the uncertainty associated with thienation of the “due date” and the
documented natural variation in the length of agpescy.Recent evidence suggests
that the length of a human pregnancy can vary abyuby as much as five weeks
(Jukic et al. 2013), andnly about 70% of women deliver within 10 days loéit due
date (Mongelli et al. 1996).

Moreover, recent correlational evidence in the aditerature has shown that the
association between gestational age and a rangegaot health complications persists
across those threshold@sladar et al. 1999, Clark et al. 2009, Lindstromakt 2009;
MacKay et al., 2010; Boyle et al., 2012), respiratproblems in particularn fact, in
the mid-2000’s the American Congress of Obstemiciand Gynecologists launched a
campaign to eliminate early elective deliveriesobefthe 38 week of pregnancy,
absent a clear medical reason (Buckles & Guldi620h economics, a recent literature
has documented strong associations between heddltintta (proxied by birth-weight)
and a range of long-term outconteassociations shown to be not limited to children

born below the 2,500 grams threshold. For instaacegcent paper by Figlio et al.

* For instance, research has documented an unusmadly number of births during weekends
and holidays (Mossialos et al. 2005, Lefevre 20blystetric conferences (Gans et al. 2007),
and inauspicious days (Lo 2003, Lin et al. 2006).

5 Including infant and adult mortality, infant andludt health, test scores, educational
attainment, employment, and earnings (see Curriely&on 1999, Behrman & Rosenzweig
2004, Almond et al. 2005, Black et al. 2007, Oradp®s et al. 2008, Royer 2009, Johnson &
Schoeni 2011, and Figlio et al. 2014, among othdrsis literature can be traced back to the
fetal origins hypothesis of Barker (1990), accogdio which low fetal growth would increase
the risk of adult disease.



(2014) uses data for millions of school childrenHierida, showing that higher birth-
weight is associated with higher test-scores immelgary school, and that this
association is also present above 2,500 grams.

Are we inducing too many babies, too soon? We addtleis question by taking
advantage of a “natural experiment” that shiftedvird the date of a large number of
scheduled births for non-medical reasons, temggrand “exogenously”. The natural
experiment is generated by the pre-announced datioelof a generous universal child
benefit in Spain. In May 2010, the Spanish govemanounced that babies born
starting January 1, 2011 would not receive thetiej€2,500 baby-bonus. For ongoing
pregnancies with a due date near the cutoff, theefitecancellation generated an
incentive to schedule the birth in December (vedamiary).

We can view the decision to schedule birth earlyhim context of a model where
parents derive utility from both consumption anfhirt health. The benefit cancellation
represents an income shock, conditional on scheglldirth before the cutoff date.
However, inducing birth early has uncertain conseges for the health of the
newborn, given the lack of reliable causal evider@er results shed light on the sign
and magnitude of this effect, which can help pareaid health professionals make
informed decisions about the timing of birth in th&ure.

We use detailed, high-quality administrative d#&tam birth certificates and
hospital records, for the universe of children borrSpain from 2000 to 2012. The
simplicity of our policy change, the magnitude loé tbenefit, and the rich data allow us
to estimate timing effects credibly and precisdlye first show that there was a
significant spike in the number of births in lated®@mber 2010, with a corresponding
trough in early January 2011. This is illustratadFigure 1. We show the fraction of
December births among all births taking place duthe last week of December or the
first week of January (panel A), for years 2000t®2011-12. In “normal” years, about
50% of the turn-of-the-year babies are born in Ddwer. In the weeks surrounding the
benefit cancellation, the fraction shoots up to 5@&oclear outlier. Our regression
analysis confirms that about 2,000 births, or almé#% of all January births, were
shifted back to December in order to qualify foe thenefit. We also find that the
average shifted baby was born about one week aardyresult.



We show that the effect of the benefit cancellatmm birth timing was more
pronounced among college-educated, older, nativiher® as well as among higher-
order and multiple births. The spike in Decembet@births was also significantly
more pronounced in provinces with a higher propaortof private hospital beds,
suggesting that the scheduling was more prevaleming families with access to
private health insurance (i.e. of higher socio-ewnic status). These are roughly the
same characteristics that describe families whedude birth in normal times, which
suggests that our results may have external waligktyond the sample of families
affected by this specific reform.

We are also able to tease out how many of theckeat births were scheduled c-
sections versus inductions. Our results suggesthibitn methods were used. We also
find that the spike in December c-sections wasedriay a switching of the dates of
scheduled c-sections toward December, not by aease in the overall incidence of c-
sections. This suggests that the health effectsstbalocument are driven by time in the
womb, and not method of delivery (although we camube out completely that c-
sections have a stronger direct effect on heattsHorter gestation babies).

We are then able to evaluate the short- and leng-thealth effects of early
delivery for the affected babies. Our identificatistrategy relies on comparing the
health outcomes of all babies born close to the Near of 2010-11, to those born on
the same dates in the surrounding years (beforafed, using October and November
as “control months”. By including both (late) Dedsen and (early) January births in
our “treated group”, we control for any potentiaingposition (or “selection”) effects,
e.g. the possibility that only relatively healthyr (unhealthy) babies were shifted. By
including October and November births as a cordroup, we also account for other
factors that could have affected the health obabiies born in late 2010-early 2011.

We find that babies born close to the benefit chatoen date weighed significantly
less, as illustrated descriptively in Figure 2. Wew the average birth-weight of all
babies born in late December or early January @dlsas late October-early November),
from 2000-01 to 2011-12. There is a clear positiend over time, but the reform
period is again an obvious outlier, with averagg¢hbiveight more than 20 grams lower
(Panel A) in December-January of 2010-11 than enpteceding or the following year

(note that both affected and unaffected babiesirasiided). Our regression results
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suggest that affected babies (those delivered éayto the benefit cancellation) were
born up to 300 grams (9 percent) smaller on avesasge result, to be expected since
they were born earlier. We do not find a significarcrease in the fraction of babies
born below 2,500 grams, suggesting that the inereascheduled births was driven by
full-term pregnancies. This is confirmed by ourlgsis of weeks of gestation at birth.

We are then able to follow up the newborns for ftree 33 months (almost three
years) after birth. We find that the affected balegperienced a sizeable increase in
hospitalization rates, with more than 500 “too niahgspitalizations in the affected
cohort, concentrated in the first two months alfieth. Our most striking finding shows
close to a 50% spike in bronchitis hospitalizatiahsing the second month of life
among babies born within one week of December 3102

We are able rule out several confounding factoas thay have been responsible
for the reported increase in hospitalizations, sashair quality or the flu season. We
also explore the specific aspects of the policyngeathat could be driving the results,
and conclude that the observed health effects ¢atweo attributed to hospital
congestion, benefit receipt, or maternal stres® most likely channel seems to be
shorter gestational age at birth (lower fetal mation), driven by a shifting of (elective)
scheduled births.

Our paper contributes to a previous literature shgwhat the timing of birth can
react to economic incentives (Dickert-Colin & Chemnd 999, Schulkind & Shapiro
2014, and LaLumia et al. 2015 for the US, Gans &he2009 for Australia, Tamm
2011 and Neugart & Ohlsson 2012 for Germany, Brudgh&uhn 2014 for Austria).
Several of these studies (see Table 1) also agsesspact of changes in birth timing
on health at birth (mainly birth-weight).

To our knowledge, ours is the first study to prevatedible causal evidence on the
effect of scheduling birth for non-medical reasonsfirst, health outcomes at birth, and
then, subsequent health outcomes during infancychitdhood. We are able to link an
exogenous increase in the number of births schddedgly to shorter gestational age
and lower weight at birth, and then show how tHeciéd cohort of babies was more
likely to be hospitalized for conditions, such aspiratory disease, that correlational
evidence in the medical literature has shown toabsociated with gestational age
(Escobar et al. 2006, Mally et al. 2010, Boylelep@12).



The uniqueness of our policy shock and the qualitpur data also allow us to
contribute to the previous literature in terms beé tidentification of the effect of
economic incentives on the timing of birth, and tihgportance of announcement
effects. We have a sharp and well-publicized refthvat cut benefits by a large amount
at a pre-specified date. Our policy is universat we are able to observe eligibility and
the level of the benefit precisely, since it isyord function of date of birth and
independent of family income. In contrast, somehef previous papers (such as those
for the US, see Table 1) use cross-sectional and tiariation in tax benefits, with
varying amounts and no clean “control group”, ahdyt have to approximate tax
savings based on (few) observed household chasicter The fact that we have
detailed data with precise date of birth (unlikdn@kind & Shapiro 2014 or Brunner &
Kunh 2014, who only observe the month), allowsaifotus on the days right around
the cutoff, where the effect is most pronounced.

In addition, our policy shock provided individuaisth an incentive to bring the
birth forward without affecting the timing of cormmeons or fertility decisions (at the
threshold). The birth timing effects found in prews studies, such as Brunner & Kuhn
(2014) and Schulkind & Shapiro (2014), are likety hle a combination of birth-
scheduling and the timing of pregnancy, thus makhmy results on newborn health
difficult to interpret. Our December 2010 spikecredibly driven only by the timing of
births, not pregnancies, given that the benefit wasounced only seven months in
advance. Thus we can be reasonably certain thastunated health effects are a result
of the timing of birth, as opposed to conceptiore $thare this advantage with Gans &
Leigh (2009), but in their case the reform generada incentive to postpone birth,
rather than bring it forward. In terms of extermalidity, bringing birth forward is more
relevant, given that the increasingly common pcactif elective delivery can only shift
birth forward, before the woman goes into labomggneously.

The remainder of the paper is organized as follo@sction 2 describes the
institutional setting and the policy change thahegates our natural experiment. Our
data sources are presented in section 3. Sectwesdribes our results regarding the
effect of the benefit cancellation on the timinglofths, while section 5 presents the

health effects. Section 6 concludes.



2. Institutional framework: The benefit cancellation

In 2007, facing a budget surplus and an upcomiegtieih, the Spanish government
introduced a new, universal child benefit, whichudopay €2,500 to all mothers right
after giving birth, in a one-time payment. The néwaby bonus” was to be paid to
mothers who gave birth from July 2007 onwards, witd only requirement that the
mother was a legal resident of Spain for at leastytears prior to the birth of the child.
The announcement was unexpected and the benefintmaduced retrospectively, thus
generating no incentives for parents to maniputaetiming of birth (indeed, Gonzalez
2013 finds no jump in the monthly number of birdreund the 2007 threshold). The
size of the benefit was large, amounting to aln®o8tes the monthly minimum wage
of a full-time worker, and more than twice the naadmonthly earnings of employed
women. The benefit could be received shortly dfieh (as early as three weeks later)
if requested explicitly; otherwise it was deducteodm the household’s tax liability
when filing for income taxes corresponding to tlearyof birth (the following year).

Three years later, the benefit was eliminated wiathearning in the first round of
budget cuts as a result of the economic slowd@were is no reason to believe that the
benefit cancellation was anticipated. It was anwcednby the President in a hearing
before Congress at his own initiative on May 121@Qogether with six other budget
cuts. The government had argued against budgetsutscently as May 5, 2010. Even
the opposition leader considered cuts improvisad,the media spoke of perplexity in
Congress. According to the national press, the uteawas taken after a week of
pressures from EU members and large drops in shaees at the Madrid stock
exchange. The measure was approved on May 20, &td @atified by the Parliament
on May 27, 2010.

The baby bonus would stop being paid for babies ladter December 31, 2010.
The announcement thus pre-dated the effective #atioe date by almost 7 months.
Crucially, none of the other measures announcdéabatime or afterwards would affect
babies born in January 2011 differently from thbee in December 2010.

The elimination of the child benefit could have teahnge of short and longer-term
effects. In particular, it may have discouragediligr. However, any reduction in

fertility would have led to fewer births startingn®onths after the announcement at the



earliest (February 201%).For ongoing pregnancies, however, the pre-annalince
cancellation created an incentive for those witdua date close to the threshold to
advance their delivery date in order to qualify fbe €2,500’ No other tax benefits
generated incentives to give birth in Decembererathan January, in 2010-11 or the
surrounding year$The “natural experiment” generated by the beneifitogllation thus
offers an unprecedented opportunity to evaluatehtradth effects of scheduling birth
early for non-medical reasons.

Maternity care in Spain is mainly provided by théblicly funded and run National
Health Service, which is highly regarded with redpto facilities and personnel.
Hospital choice among public institutions is petedtin several regions, though in
practice it is usually based on proximity to thespital. In the period under analysis,
about 25% of deliveries took place in privatelyded and run hospitals (Ministry of
Health and Social Policy 2009). Private hospital$Spain can be privately owned and
operated, or privately owned, but dependent onNtagonal Health SystenMothers
with private insurance (many public servants why gt for private healthcare as well

as some affluent families) tend to give birth irvate clinics in the absence of birth

® Abortions could have reacted immediately to thdicgoannouncement, leading to lower
fertility as early as January 2011 (or even lateddeber 2010). Women with a due date in 2010
would have had no incentive to get an abortion eesalt of the benefit cancellation. Given the
uncertainty associated with due dates, we do nmeabthat abortions would generate selection
in births right around the cutoff. However, in orde minimize potential bias generated by
selective abortions, we focus on births taking elaery close to December 31. We also test
explicitly for fertility effects in section 4.

" There was quite a lot of discussion in the meditha time regarding this possibility. For
example, a headline in the national newspaper ABMecember 30, 2010 readdigh-risk
baby bonus: The end of the 2,500-euro baby bongesaontroversy about mothers seeking to
advance births The same newspaper interviewed a mother-to-tee idwanuary 2011, who
explained: T think it's risky to advance your due date, buiriderstand if a woman with a c-
section programmed for January 1, 2, 3 or 4, agylas her doctor approves, asks to have it
brought forward a few days. Given the current ecoitocrisis, | understand that people
consider it! The article also quoted health professionalshwtiatements such asAdvancing
birth is (...) absolutely not advised, since it gaates risks for the health of the baby

® There are two main tax benefits associated witlirelm in Spain. First, a child tax allowance
that increases with birth order and amounts to 88600 for the average family. This incentive
did not change over the time period we analyzeo&#ca tax credit for working mothers
introduced in January 2003 that amounts to €120¢e@r during the first 3 years of age of the
child. Since it is prorated depending on the maofthirth of the child, it generates negligible
incentives to shift the date of birth (Azmat andn@alez 2010). We show that our results do not
change when our period of analysis is 2007- 203&repd during which tax benefits associated
with having a child were unchanged.



complications. Guidelines of patient care and ayeréength of hospital stays are
similar to the National Health System, but privdtespitals show a much higher
prevalence of c-sections, as well as births wittstedoic intervention (including
induction of labor, epidural, forceps, and episioy (Redondo et al. 2013, Escuriet et
al. 2014). It's been suggested that the high péagenof cesarean sections without
medical indication in private hospitals could beedio their “greater receptivity to
women’s demands” (Redondo et al. 2013).

The standard recommendation is for new mothers éodischarged from the
hospital 48 hours after births with no complicaiorin practice, the average birth
hospitalization in the Spanish National Health &8ss about 2.8 days for vaginal

deliveries and 5.6 days for c-sections.

3. Data sour ces

We have two main sources of data. First, we useomiata from birth certificates from
the Spanish National Statistical Institute. Thespytation-level data provide detailed
information on the universe of births taking plas®ewually in Spain, as recorded in the
official national registry. Parents are requiredreégister the birth in a Civil Registry
office between 24 hours and 8 days after the dsliv@kes place, by presenting the
original birth certificate provided by the healtenter (see Casado, 2008, p. 56). The
birth certificate is filled out by the hospital ¢nthe parents) at the time of birth, and
contains the date and time of birth, as well agitietor’s signature.

The variables included in the birth-certificatealabme from a standardized form
that families fill out at the time of registratiomnd include parental demographic
characteristics, method of delivery, weeks of gestaat birth, birth-weight, late fetal
death (fetuses with 20 or more weeks of gestahahdie in utero, which we also refer
to as stillbirth), and mortality during the firstd 2hours after birth. There is no
information on Apgar scores or congenital disordékte supplement the publicly
available files with the exact date of birth forckanewborn for years 2000 to 2012,
purchased from the Spanish National Statisticdltlrts.



Our second data source is the Hospital Morbidityv8y for 2000-2014, which
provides essentially an annual census of all og&trinospitalizations in SpaiThis
survey contains information, at the level of theiwdual hospital stay, on date of
release, age (in years, months and days), maimalésy and length of the hospital stay,
as well as some additional variables such as pcevamd sex. It does not provide direct
information on procedures, drugs administered,ostss Diagnoses are provided at the
3-digit level, grouped in 17 "chapters”, followirige International Classification of
Diseases (ICD-9-CM).

We construct the date of birth for each individualthe hospital data using the
information on age and date of release, and salkhbspitalizations for the cohorts of
babies born on the relevant dates. We focus od tlopitalizations during the first 33
months of life, given that the youngest cohort ur sample (January 2012 births) has
not turned 3 yet in the most recent year of hokpitda available (2014). We only
include hospitalizations with an associated meditagjnosis, i.e. we exclude hospital
stays for exploration, observation, or testing pggs (8% of all hospitalizations), as
well as the birth hospitalization of healthy newimr(not provided). We compute
hospitalization rates (by age and diagnosis) faldedn born on a given date as the
number of hospital stays (from the hospital dathyjded by the total number of
children born on that date (from the birth-cerafie data).

We also analyze maternal hospitalizations at chilabwhich serve as a check for
the daily number of births as reported in the bagtificate data (since more than 98%
of all registered births in Spain take place inasgital during the relevant period).
Maternal hospitalizations are recorded in Chapter("Complications of pregnancy,
childbirth, and the puerperium”). We select hodpitions related to “normal
delivery™® (ICD-9-CM code 650), as well as those relatedathér indications for care

in pregnancy, labor and delivery” (codes 651-59) &@omplications occurring mainly

® According to the National Statistical Instituteetdata include 96% of hospitals in Spain, and
99% of all overnight hospital stays.

1 Delivery requiring minimal or no assistance, with without episiotomy, without fetal
manipulation (e.g., rotation version) or instrunaion (forceps) of a spontaneous, cephalic,
vaginal, full-term, single, live-born infant. Thisould include some inductions, but not c-
sections.
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in the course of labor and delivery” (codes 660-6@fich we group as "birth with
complications'*

We focus our analysis on births taking place indmeloer or January of 2000-01 to
2011-12, with October and November as our “controtinths in the health analysis.
Table 2 reports summary statistics for our full planThe total number of newborns in
the sample is 1,712,552. Panel A shows the heaittomes at birth, from the birth-
certificate data. Average weight at birth is ab®®00 grams, with less than 1% of the
babies below 1,500 and about 8% below 2,500. Awegastational length is 39 weeks,
and about 6% of babies are born prematurely (UBdeveeks of gestation). Regarding
mortality, 3 in 1,000 pregnancies end in stillbirémd less than 1 in 1,000 babies does
not survive the first 24 hours after delivery.

Panel B shows descriptive statistics for our infaealth outcomes beyond birth,
based on the hospital data. There were almosibggitalizations per 100 births (by age
33 months). We split hospitalization rates by ageng shorter ranges at earlier ages.
There are about 14 hospital stays for 100 livenbiduring the first week of life, about 3
at ages between seven and thirty days, and bet@/een 5 in the four following age
ranges. Overall, there are almost 33 hospitalinatiwer 100 births during the first year
of life, while we observe almost 11 hospitalizatomer 100 births at ages 12 to 33
months. These numbers are comparable to thosetedpby the European Hospital
Morbidity Database, according to which hospitai@atrates of children younger than 1
(excluding healthy birth hospitalizations) were @030 per 100 births in many
European countries in 2014.

The most common groups of diagnoses in our samaplin¢ level of "chapter") are

perinatal condition’s and respiratory disead$gwhich account for 34 and 24 percent of

1 We cannot separate birth hospitalizations pregis®im other hospital stays surrounding
birth. This is because we only observe the maigrdiais associated with each hospitalization.
We can be sure that a birth took place when then rd&ignosis is “normal delivery with no
complications”. We cannot however separately idgriirths with complications from other
pregnancy-related complications shortly beforeftardirth.

12 For example, 40.5% in Austria, 31.2% in Finlandnda 39.3% in Ireland
(http://data.euro.who.int/hmdhb/

'3 Chapter 15: “Certain conditions originating in therinatal period” (ICD-9-CM codes 760-
779).

“ Chapter 8: “Diseases of the respiratory systd@D-9-CM codes 460-519).
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all hospital stays, respectively. Excluding birtishitalizations (those for which the age
at hospitalization is 0 days), respiratory diseiasthe top category (31% of all stays),
and the most common three-digit diagnosis is abuachitis and bronchiolitis (ICM
code 466) (more than 16%).

4. Effect on birth timing
4.1 Empirical strategy

In this section, we show that the benefit candelfated to a substantial number of
families scheduling birth early in December 201G WWerpret these results in the light
of a simple model where parents value consumptowaell as infant health, but may
not be well-informed about the health effects diestuling birth early (see Appendix
).

Our identification strategy relies on comparing tineing of births around December
31, 2010, using the surrounding years as a benéhrifidhe cancellation of the benefit
had an effect on the timing of births, we expecblbserve “too many” births in (late)
December 2010, and “too few” in (early) January 20Ofelative to the surrounding
years.

More specifically, we focus on births taking planeDecember or January of years
2000-01 to 2011-12 (including ten years before amel after the reform), and estimate
the following regression:

(1) B = a+ [Dec201Q + dw + @yt th+ A+ &,

whereB is the number (or the log number) of births takphace on day of yeart. Our
explanatory variable of interest is a dummy for &aber 2010. We include a set of
dummies for each day of the wee#),(as well as dummies for day of the yed, (
holidays /), and year 4), the year dummies being in fact indicators fochea
December-January pair. We are thus controllingltmtuations in the number of births
associated with holidays or weekends, while ther ygammies control for any
aggregate factors, including the business cyclssipty correlated with birth rates over
time. Our full specification, which closely follow&ans and Leigh's (2009), also

includes interactions between year and day of thekw
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The coefficient of interestf, captures any “extra” daily births taking place in
December 2010, compared with January 2011, antivet® the surrounding yeatsIf
the benefit cancellation affected the timing othsr we expeds to be positive.

We estimate equation (1) on four different samgtast, we limit the sample to only
the seven days before and after the turn of the y&a expect most of the action to take
place the days immediately surrounding the cutatedWe then extend the window to
two, three, and four weeks before and after. Thiesample thus includes all births in
the last 4 weeks of December and the first 4 weaksdanuary, for the twelve
December-January pairs from 2000-01 to 2011-12.al"e re-do all of the analysis
using only the five most recent December-Januaing piaom 2007-2008 to 2011-2012.

The number of observations in the full sample i2 @8 days, times 2 months, times
12 years). There were on average 1,228 births @gadcording to the birth-certificate
data, with a minimum of 806 and a maximum of 1,G&ached on December 21, 2011,

ten days before the benefit cancellation).

4.2 Birth timing results

We start by providing some graphical evidence enittpact of the benefit cancellation
on the timing of births. Figure 3 (panel A) disgathe weekly number of registered
births in Spain during the last six weeks and thst four weeks of the year, for 2008-
09, 2009-10, 2010-11 (the reform period), and 2PQ12.The number of births in the
first three weeks of December 2010 tracks veryatioshe figures for 2009, while
births shoot up in the fourth and particularly thst week of December 2010, dropping
dramatically right after the turn of the year. Tdh@p in the number of births between
the last week of December and the first week ofidan which is about 200 births in
“normal” years, increased to more than 2,000 surding the benefit cancellation.

Panel B of Figure 3 shows the difference in thekdyerumber of births between the
benefit cancellation year and the average of theetburrounding ones. Again, there are
many more births than usual in the last two wedK3ezember 2010, and too few in the
first week of January 2011. These numbers sugdnest there was probably some
shifting of births from early January 2011 to |&tecember 2010.

'% Since we have day of the year dummies, no Decethbamy is needed.
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The daily number of births in December and Januarythe reform year as well as
the previous one, can be seen in Figure 4. In 2@)%he number of daily births
fluctuated between 1,100 and 1,500, with a minimafm®99 on December 25 and a
maximum of 1,540 on December 29. There are fewénsduring weekends, especially
Sundays. It is easy to see that in the reform ybarnumber of births was unusually
high during the last two weeks of December, reaghatmost 1,700 on some days
(except for Sundays, which remained around 1,10Bie there were clearly “too few”
births during the first two weeks of January, reéagla minimum at 877 on January 2.
All Sundays in January 2011 were lower than uswigh around 1,000 births.

We now formalize these observations with our regjogsanalysis. Table 3 shows
the results of estimating equation (1) on the feamples, extending the window from
one to four weeks before and after the cutoff datebenefit eligibility. The first
column includes only the 7 days before and after ¢htoff, thus the number of
observations is 14 days times 12 years (N=168).

The first panel is estimated using birth-certifcatata. The results in the first row
suggest that there were 290 “extra” daily birthshia last week of December 2010. The
coefficient is estimated with high precision, ahttanslates into more than 1,000 births
shifted from January to Decemb&fThe second row uses the natural log of the number
of births as a dependent variable, and it estim#i@sabout 12% of births were shifted
from the first week of January to the last weebetember 2010.

The second column in Table 3 expands the windotwtoweeks before and after
the cutoff date. The daily number of “extra” Decanlbirths goes down, suggesting
that most of the shifting took place within the dldys around the cutoff, but the
estimated total number of births moved increase$,484. This indicates that some
births may have been shifted by more than one w@eke we include all four weeks
before and after (last column), we estimate thaual2,050 births were shifted from
January 2011 to December 2010, or about 6% ogalldry births.

The second panel of Table 3 uses as a dependéaibieathe daily number of births,

estimated from birth-related maternal hospital@adi in the hospital register data. The

' We calculate the total number of births moved hydihg the baby bonus coefficient by 2,
because a birth that is moved from January to Dbeemeduces the number of January births
by 1, and increases the number of December bistHs Bo that it is "counted twice". We then
multiply it by the number of days pre-cutoff in the correspondimgdow (7 in this case).
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estimated effects are close to the results usirth-bertificate data in the first panel.
The coefficients are larger in the one-week windsamnple, and somewhat smaller in
the four-week window, although the 95% confidenceernvals overlap. Birth-related
hospitalizations may include some hospital staygprgnant women close to their
delivery date that do not resultlrth. Our results suggest that part of the spikiaie
December 2010 maternal hospitalizations may hawn hensuccessful attempts to
deliver early. The results indicate that betwedrr3,and 1,740 births were moved from
January 2011 to December 2010 as a result of thefibeancellation.

Faking of the date of birth in the birth certifieateems unlikely to be driving our
results. First, the spike in births in December @@lid not take place exactly on
December 31-January 1, but was instead quite spreadthe two weeks before and
after (see Figure 4). It is unlikely that familiesuld have convinced hospitals to change
the time of birth by as much as a week. Additionabur results in panel B of Table 3
using maternal hospitalization data confirm theultssfrom panel A using birth
certificate data, and it would have been hard ke faospitalization dates in the hospital
records.

The results are not overly sensitive to the sedwihmy variables included as
controls. Table Al in the appendix shows the resnfitseveral alternative specifications
for the one-week window sample. The estimated nunobevirths moved fluctuates
only between 980 and 1015 (11-12%) in Panel A. \lge ee-estimate the regression
using only three years before and one year afteroatrols (see table A2), with the
point estimates and significance levels essentiaighanged.

Our estimated timing effect is in the same ordemafgnitude as those in previous
studies of other reforms in different countries. Tlable 1, we report the estimated
percentage-point shift in the number of births agsult of $1,000 in benefit or tax
incentives, across different studies. We find aln@2 percentage point increase in the
probability of a (last week of) December birth wrdspect to a (first week of) January
birth. The analyses of similarly well-publicizedfaems in other countries lead to
estimated effects of similar magnitude, such asTiem (2012) study for Germany
(1.8 points) or the ones for Austria (Brunner & KuB014) and Australia (Gans &
Leigh 2009). LaLumia et al. (2015) find a smalléeet for the case of the US (about a
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1-point increase), but they acknowledge that tixebtanefits of a December versus a
January birth are not well known.

The dynamics of the shifting of births are betppreciated when we estimate the
regression described in equation (1), but instéadsingle December 2010 dummy, we
include four dummies for the last 4 weeks of Deceni#t10, as well as four dummies
for the initial 4 weeks of January 2011. The sanmue is extended to include all births
from November 27 to February 4 of the twelve yenes,5 weeks before and after the
cutoff. Thus, the reference period includes theknafeNovember 27 to December 3, as
well as January 29-February 4.

The results of these specifications are reportediable 4 (first two columns). It
appears that the “extra” December births took plhaeng the last three weeks of the
year (especially the very last), while there wegaificantly “too few” births extending
up to the fourth week of January. We also extemdatialysis to 6 and 8 weeks before
and after the turn of the year, with similar cosatuns (columns three to six).

The fact that the reduced number of births extdatésinto January suggests that
there was probably some within-January shifting assult of the benefit cancellation.
Since the first week of the year was particulagynpty” because of the shifting to late
December, births that would have been scheduledafer in January may have been
moved forward, thus generating ripple effects i fibllowing weeks. It is also possible
that the low number of births in late January aadyeFebruary reflect a (negative)
fertility effect of the benefit cancellation, sin@ new conception right after the
announcement of the benefit cancellation (on May2P10) would have February 2,
2011 as the estimated due date. We test explicitlyertility effects in Table A3, and
find no evidence of an effect before the fourth kvegJanuary 201}’ For this reason,
when describing our health results we focus onttitee-week window around the
benefit cancellation date.

Our results from Table 4 imply that the averagehbin our sample (all births in

December and January) was shifted by almost 0.@ksv& In other words, gestational

Y We find evidence consistent with a drop in festilgtarting the last week of January (a
negative significant coefficient in the 4-week windsample).

80.077 = [(5.3-(-4) + 48.3-(-3) + 66.1-(-2) + 162-B) + (-119.8)-0 + (-74.0)- 1 + (-66.2)- 2 + (-

43.1)-3)-7)/72,771. Each coefficient (in the ficetumn of Table 4) estimates the daily number

of "extra" December births or "missing" Januarythsr by week. For instance, the coefficient
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length at birth was 0.08 weeks shorter for the dobbbabies born around the benefit
cancellation date (within four weeks before or @ft&ve calculate that between 1,975
and 2,120 births were shifted from January to Ddmmas a result of the benefit
cancellation?

These estimates imply, in turn, that the averaffectedbaby was born about 2.5
weeks earlier as a res@tHowever, this should be interpreted as an uppentsince,
as mentioned, the benefit cancellation may have ttecadditional shifting within
December and/or January, and to fewer births dweaily February. If we assume that
as many births were shifted within December or danas between, then the estimated
effect on the affected babies would be half the,sibout 1.2 weeks (9 days). The true
average effect on “affected” newborns may be eweret if fertility effects were also
present.

In order to get a better understanding of theceffen gestational age at birth, first
we re-estimate equation (1) for the number of dailths, now split by weeks of
gestation at birth* The most common gestational age at birth is 40ke/é80% of all
births in our sample), followed by 39 weeks (23%)ere is also a substantial fraction
of births before the 37week (pre-term births, about 6%, see Table 2)s&hegression
results are presented in Table 5 (Panel A). Thewsthat the vast majority of the
“extra” December births were full-term. The largestrease is found for 39-40 weeks

5.3 tells us that there were about 5 "too manylydaiths in the first week of December 2010.
We multiply the daily effects implied by each caetnt by 7 since there are 7 days per week,
and by their distance to the threshold (in week$lis gives us the total number of weeks
shifted. We then obtain the average number of webKted by dividing the previous figure by
the total number of births in the relevant eigheweample for 2010-11 (72,771).

9 We calculate the total number of births shifteshirJanuary to December by adding up the
daily extra births in each of the weeks in Decem(géren by the baby bonus coefficients for

each week in Table 4), and multiplying by the numbkdays per week (7). From the first

column of Table 4, 1,975 = (5.32+48.35+66.13+16R.B0and from the third column of Table

4, 2,120 = (23.94+2.28+5.33+63.11+ 159.28)- 7.

%0 From the first column of Table 4, the estimatednbar of births shifted from January to
December is 1,975. We obtain the fraction of afiddbabies by dividing over the total number
of births in the eight relevant weeks (1,975/72FF.03). Thus, the number of weeks that each
affected child would have been moved is the es@thavverage number of weeks moved (0.076,
from the first column of Table 4) divided by thadtion of affected babies: 0.076/0.03=2.5.

I There are about 15% missing observations for weélgestation in our sample. We have
checked that the missing status is not signifigadifferent in the dates close to the benefit
cancellation (results available upon request).

17



of gestation, with a large effect also for weeks387 Medical guidelines in Spain at the
time advised against inducing birth before th&' 3#eek unless specific maternal or
child health complications were present (Socieda®Hstetricia y Ginecologia 200%).

We also estimate a version of equation (1) at tiakvidual birth level, where the
outcome variable is reported weeks of gestatidnirétt.>® These results are reported in
Panel B of Table 5. The estimated effects on awevageks of gestation (between 0.025
and 0.051) are significant, although smaller thawsé¢ in Table 4 (0.077), suggesting
that the average affected birth was shifted by betwhalf and one weék.Our
gestational age variable is based on the reporéel of the mother’'s last menstrual
period, so that it is likely subject to some meament error (Lynch and Zhang 2007,
Hall et al. 2013)Moreover, gestational age in weeks will likely mssme shifts in
timing of less than one week. In any case, the 3@®fidence intervals for our
estimated effect on weeks of gestation (in the4+tiveeks sample) in Tables 4 and 5
overlap, so that the results using the two differenethods are statistically
indistinguishable.

Overall, we find strong evidence that a significanimber of births were shifted
from January 2011 to December 2010 (almost 6% lahahthly births) as a result of
the benefit cancellation, with important effects gestational age at birth for the
affected newborns (about one week).

4.3 Who was affected?

In order to identify the types of families that weamnore likely to react to the benefit

cancellation, we estimate birth timing regressiahghe individual level allowing for

?2 These guidelines have been updated and now aagaest elective c-sections before week
39 (Sociedad de Obstetricia y Ginecologia 2015).

23 \We estimate the following regression:
Weeks = a+ Dec201Q + ¢pXi + Oy + @y *+ fho + A+ &,

where the dependent variable is weeks of gestatidoirth, and the explanatory variable of
interest is a dummy for December 2010 births. Wetrob for demographic characteristi®s
province fixed-effects, dummies for day of the wéék day of the yeard, holidays £), year
dummies/, (indicators for each December-January set), ataaations between year and day
of the week.

4 We calculate the effect on the births that weteialy shifted by dividing the coefficient by
the estimated fraction of affected births. Usinge thoefficient in the last column, -
0.025/0.027=0.92 weeks (upper bound). The lowentdavould be half this size, 0.46 weeks.
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heterogeneous effects, i.e. interacting the refmamable with a range of family
characteristics. We take the sample of Decembaraigrbirths for the twelve years of
data, and estimate the following specification, pded from Dickert-Colin and
Chandra’s (1999) and Schulkind and Shapiro’s (2014)

(2) Dec_birth= a+ fDec2010-Jan201i ) KDec2010-Jan2011)xXt+pXii+ &

The dependent variable is binary, taking value tirth i in December-January péir
took place in December, and 0 for January birthe. &kpect this variable to be about
0.5 in non-reform years, which is in fact the cas®,shown in Figure 1. The main
explanatory variabld)ec2010-Jan201lakes value 1 for the reform period, December-
January of 2010-11. A positiv8 would indicate that there were too many December
(versus January) births in 2010-11, compared Vkighsurrounding years.

Demographic characteristic§; include: mother's age, mother's immigrant status
and marital status, dummies for urban and ruradsgrdummies for first-borns, female
babies, and multiple births, an indicator for babwith no registered father, and a
dummy for mothers in high-skill occupatiofis Since 2007, we can also include
educational attainment of the parents. Jhmefficients capture the differential impact
of the reform for different demographic groups.

Table 6 reports the results of estimating equafti@n for the four samples
progressively widening the window around the cutidfe. Panel A includes the full
sample, while panel B includes only years 2007)2Q11-12, where we can control
for education. The baseline model reports the tesdila benchmark regression with the
demographic controls but no interactions. We comfihe results from section 4.2 that
the benefit cancellation induced a shifting of lertfrom January 2011 to December
2010. The first specification shows that, if wedsmn the 14 days closest to the turn of
the year, the fraction of December births was atnGopercentage points too high in
2010-11, as illustrated graphically in Figure 1.

The model with interactions shows the results ftbmregression that interacts all
the control variables with the reform dummy. Theules for the one-week window
show that mothers older than 35 were more likelsetrt to the benefit cancellation (by

2 percentage points). The shifting appears lessmammamong immigrant mothers (by

5 We also control for province fixed-effects.
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almost 3 points). First births were 2 percentagmtpdess likely to be re-scheduled,
while a large impact is found for multiple birth&e only have information on parental
education for 2007 onwards. When estimating egoation the shorter sample (panel
B) we find that university-educated parents wereraniikely to react to the policy

change. The interaction with occupation of the raptis not significant. We also try
specifications that include an additional interactwith occupation of the father, which
is found to be insignificant.

These results suggest that the scheduling of binthwmder to receive the benefit
was not driven by women with low socio-economidiugtabut by relatively educated,
older, non-immigrant women, with previous childr@nexpecting multiples. Previous
work has documented a higher incidence of c-sestiorhich are often scheduled,
among older women, higher-order births, and mudtlgtths (Lalumia et al. 2013, Aron
et al. 1998, Patel et al. 2005). Thus, our findisgggest that at least some of the
shifting most likely comes from deliveries that Mdinave been scheduled in any case
(see next subsection). These results also indtbatethe types of women who shifted
their delivery date in response to the benefit ellaton are similar to the women who
are likely to schedule a birth in normal times, ethsuggests that our results may have
some external validity.

Higher socio-economic status families are morelyik® hold private health
insurance in Spain (Costa and Garcia 2003), sogbssible that private health centres
were more prone to scheduling births at the pareatpest, compared with public
hospitals. In fact, c-section rates tend to be mhigjner in private than in public
hospitals in Spain (37 versus 22% in 2089).

The birth certificate data do not contain inforroation the type of health center
where each birth takes place. However, we obtainfimation from an independent
data source (the National Catalogue of Hospitdd9022012, from the Spanish Health
Ministry) on the number of beds in private clinemsross the 52 Spanish provinces and
over time. If the shifting took place mostly amomgmen giving birth in private

hospitals, we expect to see more action in theipceg with more private hospital beds.

?® Source: Spanish Ministry of Health. See also Rddcet al. (2013). In a context of public,
universal healthcare, lower rates of c-sectiormuinlic hospitals in Spain are consistent with the
lower incidence of c-sections among the uninsunetie US (Aron et al., 2000).
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In order to test this hypothesis, we re-estimat@aggn (2), including the
interactions between the reform variable and therots. We control for a new variable
measuring the availability of private hospital bédsach province, and an interaction
of the reform variable with the availability of pate hospitald’ We
use three alternative measures of the presenceiva@te hospitals in a province: the
number of private beds at maternity and child haspper 1,000 women aged 15 to 44,
the number of private beds per 1,000 populationl, #twe number of private hospital
beds as a fraction of all hospital beWdée cluster standard errors by province. The
results are reported in Table 7.

We find that the spike in December 2010 births sigsificantly more pronounced
in provinces with a higher availability of privatespital beds, even after controlling for
province fixed-effects and interactions between theform and individual
characteristics. The results in the third row ssgigjeat a province in the ¥5ercentile
of private hospital beds (about 40%) had a spik®@&tember 2010 births about 2.4
percentage points higher than a province in tHe@Scentile (12% of private hospital
beds). These results are consistent with privaspiteds being more willing to adjust

the date of birth on parental request.

4.4 Timing versus method of delivery

The delivery date for a pregnant woman can be eshiforward medically either by
inducing birth or via a programmed c-section. Wkitéfting the date of birth will affect
the maturation of the fetus at birth, which camuim affect health, delivery method may
have direct effects on infant heaffhln this section we analyze whether the shifting of
births that we observe was driven by an increagbaroverall incidence of inductions
and c-sections, versus a shifting of dates fohbithat would have taken place via these
procedures in any case. We thus shed light onxteneto which any effects on infant

health can be traced to method of delivery vensos in the womb.

" In Spain private hospitals can be privately owmed operated, or privately owned, but
dependent on the National Health System. We runathalysis with the two alternative
definitions of private hospitals. The results amilar.

8 Jensen and Wiist (2014), for instance, find evidefcpositive health effects of planned c-
sections versus inductions for breech babies.
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Our birth-certificate data do not provide directormation on whether each birth
was induced. We do observe c-sections, but onlyirsgain 2007. About 22% of all
births in our birth-certificate data were cesarsactions. We supplement the analysis of
c-sections from the birth certificate data with amalysis of birth-related maternal
hospitalizations from the Hospital Morbidity Survey

We first estimate equation (1), using the daily bemof c-sections as the dependent
variable. The coefficient of interest captures aextra” c-sections in December 2010
relative to January 2011, using the surroundingsyea controls. This estimate of the
spike in c-sections in December 2010 includes Ipotitedures that were re-scheduled
from January to December due to the benefit, aydsaheduled c-sections that would
have been spontaneous vaginal births in the absdribe benefit cancellation (i.e. both
“switched” and “extra” c-sections).

The results are presented in Table 8. We deteaifisigntly “too many” daily c-
sections in late December 2010; about 120 per dagnwve focus on the one-week
window (panel A). Table 3 (and A2) shows that tb&lt increase in the number of
deliveries in the last week of December 2010 wasecto 280 per day (panel A), so that
c-sections would account for almost half of theraltespike in December 2010 births.

We run parallel regressions using data from maltdrospitalizations. All c-section
births are counted as hospitalizations for “congilams during pregnancy, labor and
delivery”. The first row of panel B in Table 8 shewhat the number of births with
“complications” was significantly higher in Decemi2010 compared to January 2011.
The magnitude of the coefficients (compared withgdeB of Table 3) suggests again
that a large fraction of the shifted births wergections. We also find (last three rows of
panel B in Table 8) that maternal hospitalization®ecember 2010 were significantly
longer.

We then try to assess whether there were any “egte®ctions as a result of the
benefit cancellation, versus just “switching” oftbs that would have taken place via c-
section even in the absence of the reform. In otdato so, we turn to equation (3),
which is estimated on the individual-level sampfebaths, including October and

November as additional, control months.

(3) C-section = a + Fy(Dec-Jan+ L2Dec2010-Jan20YL + yXit + At + &,
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The dependent variable is now an indicator of ¢isechirths, and the explanatory
variable of interest is a dummy for December 204.0amuary 2011 births, so that any
switching of scheduled deliveries from January 2@lDecember 2010 is not captured,
and only “extra” c-sections would lead to a positooefficient.

The results of this specification with birth-cadéte data are shown in panel A of
Table 9. We find that the incidence of c-sectiors wot significantly higher during the
reform period (December 2010-January 2011), condpai¢h the surrounding years
(and relative to October-November). The benefitcedlation thus does not seem to
have increased the number of babies born via deseCt

We also estimate equation (3) with the hospitaldaising the sample of all
maternal hospitalizations surrounding birth (paBelof Table 9). The dependent
variable is an indicator for deliveries that todlge via via c-section or suffered from
any other complications. The results confirm thegré was no significant increase in
the incidence of c-sections (or other birth-relatedmplications) in the period
surrounding the benefit cancellation. These resates consistent with the benefit
cancellation mostly affecting the timing of birttheét would have been c-sections in any
case, rather than an increase in the incidende@optocedure versus natural birth.

All in all, our results in this section suggest tththe effect of the benefit
cancellation on the timing of births took placdeatst in part via early scheduling of c-
sections in private hospitals. However, we do mud vidence for an increase in the

incidence of c-sections or other birth complicasion

5. Effects on newborn and infant health

5.1Empirical strategy

Once it has been established that the benefit 4atior led to the early scheduling of a
substantial number of births, we now move on tareging the potential health impact
on the affected babies. We expect that, since ébrunf babies were born earlier, they
must have been born smaller as a result (lower hweigbirth), almost mechanically.

Moreover, if less time in the womb is detrimentak may expect later health problems

for the same cohort of babies. The medical litemthas documented that lower

29 We cannot test directly for “switching” versus tex inductions with our data.
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gestational age at birth as well as low birth-weighe associated with a number of
medical problems after birth, including a higheridence of respiratory disease (Madar
et al. 1999, Escobar et al. 2006, Clark et al. 2008lly et al. 2010, Boyle et al. 2012).

In order to pin down the causal effect of shiftioigths forward on infant health
outcomes, our identification strategy still reli@s comparing births taking place near
the benefit cancellation date with the surroundiegrs. However, comparing the health
of babies born in December 2010 versus January 2@1dd conflate the causal effect
of shifting the birth date with composition effectdue to any potential differential
characteristics of the families that switched bfrdm January to December.

For example, suppose that only the healthier babere switched and that they
suffered no health effect. Then, December 2010 pewgb would be on average
healthier than January 2011 ones, giving the ingiwaesthat the reform improved
babies’ health. If instead we compare babies hoibacember 2010 or January 2011 to
those born in the same months in surrounding y@arsyould rightly conclude that the
reform had no effect. In order to overcome thislésion” effect, we compare the
health of all babies born around the New Year (idrig both December and January
births), in the reform period versus the surrougdiaars.

It could still be that other factors were affectittge health of newborns in the
reform period compared with the surrounding yeatg;h as the business cycle or
weather shocks. In order to account for aggregate ¢ffects, we include October and
November as “control” month.We also want to control for family characteristibat
may be correlated with newborn health, so we renrélgressions at the individual level
and include demographic controls.

The sample thus includes births taking place iro@et, November, December and

January of 2000-01 to 2011-12, and the specifinasdhe same as equation (3):
(4) Health; = a + B;yDec-Jan;+ Bo(Dec2010-Jan20i + YXi + A: + &,

whereHealthis one of a set of variables measuring the hesittus of newborn baby i,
born in year t. We control for demographic chanasties X, and include year dummies
(in fact indicators for each October-November-Deloerlanuary set), as well as a

% The specification used by Schulkind and Shapifil4} is similar in spirit to ours and thus
addresses composition concerns.
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dummy for December-January births. The main exptagavariable, Dec2010-
Jan2011 takes value 1 for babies born during the refoenga, December-January of
2010-11.

The coefficient of interestf,, is thus a difference-in-differences estimate that
compares outcomes for December-January babiesibdhe reform period (2010-11)
with those born in December-January of the surroyndyears, using October-
November births as controls. The main identificatassumption is that there was no
other factor affecting the health of babies bornDOecember 2010-January 2011
differentially with respect to babies born in OaoiNovember 2010, other than
seasonal factors present every year.

Our first indicator of health at birth is weight birth. We use the continuous
variable in grams as well as its natural log, anel also construct several binary
indicators (birth-weight under 1,500, 2,500, 3,00@d 3,500 grams). As additional
measures of health at birth, we analyze late titaths and neonatal mortality.

We then estimate regressions for health outcomaagithe first 33 months after
birth. Since we do not have individual identifiers the hospital data, we estimate

equation (4) at the datp ¢(ather than the individual level:
(5) Health; = a + fyDec-Jan+ SoDec2010-Jan20)} + A, + &

The outcome variable is now one of a set of hokpgiigon rates for children born on
datej of yeatt, by age and main diagnosikhe same child may have been hospitalized
multiple times, so the results should be intergtete number of hospital stays per 100
births on datg, and not the fraction of babies with at least bospital stay. We run
separate regressions for different age rangesiagdases.

We estimate our health regressions on four diffesamples. First, we limit the
sample to only the seven days before and afterdeee31 (October 31 for the control
months). We then extend the window to two, threw Bour weeks before and after.
The full sample thus includes all births in thet ldswveeks of October and December
and the first 4 weeks of November and JanuarytHertwelve years from 2000-01 to
2011-12%

1 We also re-do all of the analysis using only tive fnost recent October-January sets, from
2007-2008 to 2011-2012.
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5.2 Health outcomes at birth

The main results for health at birth are reportedable 10. We first report the results
for birth-weight. Figure 2 shows average birth-virtifpr all babies born close to the
New Year, for the twelve years in our sample, vatlinear trend estimated without the
reform period (we also show birth-weight for Octobvember births). It is apparent
that average birth-weight was unusually low in Deber-January 2010-11, the benefit
cancellation period.

This observation is confirmed in our regressionysis The regression results from
estimating equation (4) for birth-weight are showrpanel A of Table 10 for the four
different samples, from 1 to 4 weeks away fromttiveshold. The dependent variable
in the first row is just the continuous birth-weighariable. When looking at the 7-day
window, we find that newborns were on average Hingrsmaller in the reform period.
Although this effect may seem small, it is wortimembering that only 6% of babies in
this sample were “affected” by the benefit cantita(see Table 3). Thus, a 15-gram
average effect for all newborns implies that atddbabies were on average around 260
grams smaller (about an 8% effett)The estimated magnitude of the effect is very
similar if we take the two-week window sample (3f/@ms, or about 9%).

These estimates assume that the benefit cancellattuced no early scheduling
other than from January to December. If some birtlese scheduled earlier within
December or January as a result of the policy abhatigen our estimates for the
“affected” babies would be an upper bound. If weuase that at most as many births
were scheduled “within” December or January asween”, a lower bound for the
effect on the treated (newborns switched as atrestihe policy change) would be half
the magnitude, i.e. between 130 and 150 grams.

We also find significant results when we use theurad log of birth-weight as the
dependent variable (second row of panel A in Td&jleBirth-weight in logs is the
variable that other papers typically use when shglyhe medium- and long-term
effects of birth-weight (Black et al. 2007, Figkd al. 2014). Babies born close to the

%2 According to the results in Table 3, 1,014 binttere moved forward in the 1-week sample,
out of 17,791 births (5.7%). Thus, for those balkwes were shifted, the effect was -14.8/0.057
= -260 grams. For the 2-week window, given thaB4,births were moved (Table 3) out of
36,414 (4.1%), the estimated effect for shiftedibsis -12.5/0.0408 = -306 grams.
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benefit cancellation date weighted on averagedgpbints less, implying that affected
babies were on average between 4 and 9% snialler.

We also use as dependent variables indicatorsdbieb born below 1,500, 2,500,
3,000 and 3,500 grams. The results for these thléslare reported in the last four rows
of panel A in Table 10. We do not find an increasthe fraction of babies under 1,500
or 2,500 grams (the two thresholds typically usedmalicators of very low and low
birth-weight, respectively). We do find that thdoren led to a significant increase in
the proportion of babies born below 3,000 and 3 &@®ns (for a mean birth-weight of
3,200), and thus a corresponding decrease in #utidn above those thresholds. The
results are very similar if we run the analysisngsonly the five most recent years of
data (see Table A4).

Our results are in the same order of magnitudehasekisting estimates in the
literature. Schulkind and Shapiro (2014) estimatiuctions between 2.4 and 6.4 grams
in average birth weight as a result of a $1,000ease in tax benefits. Given their
estimate that only 0.7% of births are shifted, hoembers imply decreases in average
birth weight between 344 (2.4/0.007) and 910 (6000) grams for the affected
children. Gans and Leigh (2009) find an increas&ngrams in the average birth
weight when births are delayed in order to qudldy a new baby bonus. Given that
about 16% of births were successfully delayed,rtlestimates imply that affected
babies were approximately 460 (75/0.16) grams leeavi

Towards the end of the pregnancy (weeks 37 to@8tus is thought to gain about
200 grams a week (Doublet et al. 1997). In our ,datee extra week of gestation is
associated with about 150 grams higher weightré B Thus, our birth-weight results
are consistent with effects on gestational lengthibmut one week for affected newborn

babies.

¥ According to the results in Table 3, 1,014 bintvere shifted forward in the 1-week window,

out of 17,791 births (5.7%). If we assume that asiras many births were shifted “within”

December or January as “between”, then the prapodf affected babies would be double this
figure (11.4%). Given that the benefit cancellatiowered average birth weight by 0.5 log-
points (column 1 in Panel A of Table 10), then ¢fffect on birth weight for babies whose birth
was shifted was between -0.005/0.057 = -8.6 ari)520.114=-4.3 log-points.

* This coefficient comes from a regression for bisgsight in our sample, where we control for
sex and multiplicity, as well as a linear term iaeks of gestation.
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The second panel of Table 10 estimates the effetttecbenefit cancellation on late
fetal deaths and 24-hour mortality, as extreme oreasof health. The coefficients are
positive, but not significantly different from zero

Our regression results suggest that the shiftingrth dates as a result of the benefit
cancellation led to a significant reduction in biweight for the affected babies,
although not at the very bottom of the weight disttion. It would be tempting to claim
that, since the fraction of very small babies did imcrease, the early scheduling may
havehad no real health effects. This is not supportgedhle previous literature, which
finds significant long-term effects of birth-weigbh a range of outcomes, not only for
babies at the bottom of the distribution (Royerl ZOFiglio et al., 2014). In any case,
we provide additional evidence on health effectangisdata on post-birth

hospitalizations, as a more unequivocal measuheaith problems.

5.3 Health effects beyond birth

We have documented that the benefit cancellatidrtdea significant shifting of births
towards December 2010, which in turn led to a cbbbbabies born earlier and with
significantly lower weight. We next analyze theeeff on hospitalization rates from
birth until 33 months of age (1,000 days). The nrasults are reported in Tables 11
and 12%®

Table 11 shows the results of estimating equatnfdr hospitalization rates at
different age ranges. The first row shows that dhesas no significant spike in
hospitalizations during the first week after birththe period surrounding the benefit
cancellation dat&® This suggests that the shifting of birthdates adothe New Year of
2011 did not lead to an increase in birth complceg (as shown also with maternal
hospitalizations in panel B of Table 9). We do firad significantly elevated
hospitalization rate for our turn-of-the-year babwehen they were between 7 days and
one month of age. For ages after one month, théficdeats are not statistically
significant at 95% for any of the age ranges orgamvarying the window around the

cutoff date.

% See Table A5 for the results when using the sheample (2007-08 to 2011-12 births).

% We reported a similar finding in Borra, Gonzalez Sevilla (2016), where we show
hospitalization results for ages 0 to 21 days, eithdisaggregating by diagnosis.
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The magnitude of the estimated effects suggestdtbacohort of affected children
suffered a hospitalization rate between 0.0060a0077 higher than normal during the
first month of life. Since the average hospitai@atrate in this age range was 0.0343
(Table 2), this represents about a 20% increase nfdgnitude is highest in the two and
three-week window samples.

The effects reported in Table 11 translate into endlhan 400 additional
hospitalizations at ages one to four wéékgor between 2,000 and 4,000 “treated”
children). Given that each overnight hospitalization of afamh (aged less than one
year) has an estimated average cost of about 4,@@@6rding to the Spanish Registry
of Hospital Discharges, Ministry of Health 2014)r@stimates imply that the increase
in hospitalizations driven by the benefit cancédlathad a direct cost of about two
million Euros.

We then run parallel specifications where the ddpah variable is the
hospitalization rate for specific diagnoses. Weutbon the most frequent category in
each age range (the top three for ages 7-30 ai® 8thys), in order to capture the main
driver(s) of the aggregate effects documented iblefd1l. The results are reported in
Table 12.

The most common group of diagnoses at very eargs ag “Certain conditions
originating in the perinatal period” (ICD-9-CM Chapl5), which includes “conditions
which have their origin (...) before birth througlretfirst 28 days after birth”. About
34% of all hospital stays in our full sample fallthis category. We find no increase in
“perinatal” hospitalizations in the first week afel, but we do find some evidence of
abnormally high hospitalization rates with thisghasis at ages 7 to 30 days. In this age
range, the main 3-digit “perinatal” diagnosis ifjmatal infection” (ICD 9-CM code
771), and the results show a significant incregseticularly in the 3- and 4-week
window samples.

At all but the first two age ranges, the most comnatagnosis associated with
hospital stays is respiratory disease (“Diseasabefespiratory system”, with 24% of

all hospital stays in the full sample and 31% éhah-delivery hospital stays), and the

¥ In the 3-week window sample, the estimated ef6t0077. Multiplying by the total number
of births during the relevant six weeks, the tatatimated increase in hospital stays is 423
(0.0077x54,965).
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most frequent 3-digit code in this category is lotons (“acute bronchitis or
bronchiolitis”). We find (see Table 12) that thehoa of children born close to the
benefit cancellation date suffered abnormally higispitalization rates for respiratory
disease during the first two months of life (age307and 31-59 days), especially the
second. This effect is driven by bronchitis.

The coefficients for respiratory disease and brdischt ages one to two months
(31-59 days) in Table 12 decline in magnitude aswwaden the window of birth-dates
around the threshold. This is consistent with a@vipus results for birth-weight, and
reflects the fact that the fraction of affectedamfs in the sample declines as we move
away from the cutoff date. Note that broadening ridnege of birth-dates around the
threshold has two competing effects. One the omal,hthe broader the window, the
lower the fraction of affected children (whose Ibidate was shifted). On the other
hand, as we move away from the threshold, the iaddit affected children have
potentially been shifted by more. The overall intgat the magnitude of the “intent-to-
treat” health effects is unclear. Overall, it sedimst the latter effect dominates, since
the magnitude of the coefficient declines as thedew widens for our main health
outcomes. This is the case for the birth-weightiltes(Table 10), as well as for our
main health results, i.e. the increase in respiyadsease (mainly bronchitis) between 1
week and 2 months after birth (Table 12). The nedception is the estimates for the
hospitalization rate at ages 7 to 30 days (Takleasnt 12).

Comparing the estimated coefficients with the agerancidence of respiratory
disease and bronchitis in these age ranges retredtlshe cohort of affected children
suffered a 33% increase in hospitalization rates risspiratory disease (36% in
bronchitis), at ages 7 to 59 days (using the cdefit from the 2-week window
sample)*® The estimated effects are of similar magnitudenwive use only the more
recent years as controls (see Table A6), and tlaglate into more than 500 “extra”

hospital stays for respiratory disease in this Egge®® We know from the medical

* The relevant coefficients for ages 7-30 and 31#&gs are 0.0043+0.0071=0.0114 (Table 12).
The average incidence of respiratory disease sape range is 0.0117+0.0227=0.0344 (Table
2). Thus, the estimated increase as a fractioneriage incidence is 0.0114/0.0344=0.33.

¥ The relevant coefficients in the 3-week window plemare 0.0051+0.0046=0.0097 (Table
12). Multiplying by the total number of births dog the relevant 6 weeks, the estimated
increase in respiratory hospitalizations is 538@07x54,965).
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literature that only a small fraction of bronchitases (about 1%) require overnight
hospitalization (Fitzgerald 2011). This suggestd the total effect of early birth on the
incidence of respiratory disease is likely to becmbroader than we can capture with
hospital records.

Overall, the results from Tables 10-12 suggest tiatnewborns whose birth-date
was affected by the benefit cancellation weighestwben 130 and 300 grams less at
birth compared with control babies, and sufferednach higher risk of overnight
hospitalization during the first two months of |ifgrimarily due to respiratory disease.
We do not find essentially any significant effecis hospitalization rates after two
months of age.

5.4 Mechanisms and robustness checks
We have shown (Tables 11-12) that children borDa@tember 2010-January 2011
suffered more overnight hospitalizations duringrtfiest two months of life, compared
with infants born in the same dates of the surroumngears, and relative to October-
November births. We interpret these results aetfext of the cancellation of the baby
bonus in January 2011, which led many families Idft sbirth from January to
December. In this section, we discuss two potergfales with our interpretation. First,
were there any confounding factors that could hdsreen the reported increase in
hospitalizations? And second, what specific aspefctse policy change are driving the
results? We also try to reconcile our results witievious findings in the medical
literature.
Robustness checks
Regarding potential confounding factors, we are awéare of other contemporaneous
policy changes that would have affected DecembetOZ@anuary 2011 babies
differentially with respect to October-Novemberth& during their first three years of
life. However, we may worry that the effects onpiestory disease could be driven by
weather or air quality spikes, since poor air gydlas been shown to affect children’s
health negatively (Neidell 2004, Currie et al. 20@brneus and Spiess 2012). We
perform two checks in order to rule out this posisyb

First, we check that the winter of 2010-11 was pae of particularly high
incidence of bronchitis among the population agesh@ older. To this end, we create a
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daily database with all bronchitis hospitalizatiaméNovember, December, January and
February of 2000-01 to 2011-12. Our “affected” adhaf children was born in late
December-early January of 2010-11, so that theespikhospitalizations when they
were one week to two months old would show up mastlJanuary-February 2011
hospital stays. Thus, we run regressions wheredkhmme variable is the daily number
of bronchitis hospitalizations (of individuals in given age range), and the main
explanatory variable is an indicator for Januaripbary 2011. We control for calendar
month fixed-effects and turn-of-the-year dummiese Tesults are reported in Table 13.
We again detect an abnormally high bronchitis hasipation rate in early 2011 among
one-week to two-month olds. However, there is nikesin bronchitis among older
children, or among adults. We also fail to find amontemporaneous spike in asthma-
related hospitalizations, for any age range.

Second, we re-estimated the regressions in TablextRiding Madrid from the
sample, given that air quality in Madrid is notarsty bad in the winter months, and it
is likely that February experiences severe thermaérsions that result in massive
increases in air pollution exposure. This could@mur results if there were important
age-based nonlinearities, combined with a pollusipike in February 2011. The results
are robust to the exclusion of the province of Nthdrom the sample, since the
coefficients in panel B of Table 14 are very simtaour baseline results in panel A.

A related concern is the influenza season. Recgdéece suggests that gestational
length may be affected by maternal flu (Currie &atiwandt, 2013), and the flu season
peaks in January-February. In order to rule out @naunusual flu season is driving our
results, we re-estimate our baseline regressior@duding as a control the overall
incidence of the flu in the month of birth, frometbdatabase of “Diseases of Compulsory
Reporting”, as made public by the Spanish Nati@tatistical Institute (see panel C of
Table 14). The coefficients of interest are baedtgred.

Mechanisms

There are several channels through which the keceaficellation could have affected
the health of the relevant cohort. As we have shawany children were born early.

Shorter gestational age at birth could have hadigtent health effects. However, there
are at least three other possibilities. The exoéssrths in December 2010 could have

generated congestion in hospitals, pushing do¢toperform births faster or do things
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differently, with potentially persistent infant Héaeffects. Moreover, babies born in
January 2011 did not receive the 2,500 baby bowhi#e October-November 2010

births did, which could be an additional reason wbgcember 2010-January 2011
babies have more health problems compared with l@ctdovember 2010 ones.

Finally, the announcement of the benefit cancelfattould have generated elevated
stress levels among pregnant women with due datas the threshold, potentially

leading to early birth and negative effects onnhtzealth.

First, the available evidence suggests that cogesffects were probably not
important. We didn’'t find any increase in birth qolinations around the benefit
cancellation date, for either mothers (panel B abl€& 9) or children (first row of tables
11 and 12). Moreover, Figure 4 (and Table 4) shoat the increase in the December
2010 number of births was quite spread out ovetasitetwo or three weeks of the year.
The highest number of daily births was reached eodinber 21, but only with less than
10% more births than the busiest day of Decemb88.2®/e also find that the excess
December births were quite spread out geograpficall

Second, the children born in January 2011 did ective the 2,500 benefit, which
could lead to worse health outcomes compared widtoli@r-November 2010 infants
(Hoynes et al. 2015). We address this possibititjnio ways. We estimate an additional
specification where we include February and Marshadditional “control” months,
given that children born in February and March @12 also did not receive the benefit.
We also run specifications where we directly cdntoo benefit eligibility (a dummy
equal to 1 for births taking place between July7288d December 2016} The results
of these additional specifications are reportegpamels D and E of Table f4The

9 We find that the timing effect was present acnmsst Spanish provinces. Table A7 shows
that, even in the provinces where the effect wastmpmnounced, it translated into less than 1
extra daily birth per hospital in the last weekoefcember 2010.

“1 Benefit eligibility is not found to be significdpt associated with health at birth or
hospitalization rates (results not shown). Hoynteale(2015) found a positive effect of cash
benefits during pregnancy on newborn health, beitSpanish benefit was paid weeks or months
after birth (compared to during pregnancy), so #émt effects on health at birth or shortly after
would have had to take place via families adjustihgir behavior during pregnancy in
anticipation of future benefit receipt.

2 See also Table A8 for birth-weight regressions t¢oatrol for benefit eligibility.
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hospitalization results remain, suggesting thatebeneceipt is not the main driver of
the worse health outcomes of December 2010-Ja@dry births'

Finally, regarding maternal stress, recent stuldieking at the effect of stress levels
during pregnancy on birth (and later) outcomes seesuggest that the effect is small.
Aizer et al. (2015) use a sibling fixed-effects aggeh, and find no significant effect of
maternal stress (measured as cortisol levels dypiegnancy) on birth weight or
gestation length. Other recent studies have anadlymeeffects of maternal stress driven
by extreme events, such as wars, terrorist attamksatural disasters. Their findings
suggest small negative effects on birth weight gestation, especially during the first
trimester of the pregnancy (Camacho 2008, Eskeztaddi 2007, Torche 2011, Mansour
and Rees 2012, Foureaux and Manacorda 2016). Térager decline in birth weight
associated with high levels of stress is relatively, ranging from the 30-grams decline
in areas with at least one landmine explosion chdamester of pregnancy (Camacho
2008) to the 50-grams decline associated with exjea® an earthquake during the first
trimester (Torche 2011). Any increase in stressligenerated by the cancellation of
the benefit in Spain would most likely not qualdyg in the same order of magnitude as
a war or natural disaster, and is more likely tbvgthin the “normal” ranges of stress
analysed by Aizer et al (2015). Thus, we attribb&gween zero and a very small
fraction of our birth timing and health effectsnaternal stress during pregnancy.

We have thus shown that the cancellation of they banus led to a large number of
births being shifted from January 2011 to Decen2®410 (via scheduled c-sections and
inductions). The evidence is consistent with thigting of birth-dates having had
important health effects on the relevant cohortbabies, as reflected in a higher
incidence of hospitalizations during the first twmoonths of life, many related to
respiratory disorders. We do not think this caratigbuted to congestion in hospitals,
to the January births not receiving the monetanebe or to increased maternal stress.
The most likely channel seems to be shorter gesidtiage at birth (lower fetal
maturation) driven by a shifting of (elective) sdbked births, given that we did not find

a higher incidence of c-sections (see section 4.4).

3 We also estimate “placebo” regressions where Reprand March are labeled as “treated”
months, and find no effect of the benefit cancigfabn hospitalizations, thus confirming that
benefit receipt had no effect in this dimensionsiiis are available upon request.
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Reconciling our resultswith the medical literature

The medical literature provides evidence of a dafi@en between gestational age
(and/or low birth-weight) and respiratory diseals@ €t al. 2014, Goyal et al. 2011), as
well as specifically acute bronchitis and bronatiml both during infancy (Koehoorn et
al 2008, Boyce et al 2000) and early childhood fOodet 2006)Negative associations
are even reported in medical studies where shgestation is the result of elective
inductions and c-sections (Madar et al. 1999, Céarkl 2009).

In terms of medical pathways, lung volume is knotwnundergo rapid changes
during the last trimester of gestation (Kugelmamle013), and there is evidence that
early, scheduled birth (“birth in the absence diold) may deprive the fetus of certain
hormonal changes that take place during the lastMfeeks of pregnancy and during the
onset of spontaneous labor, which affect pulmomaaguration and may contribute to
pulmonary dysfunction after birth, even for lateterm or early term babies (Goldenber
and Nelson 1975, Jain and Eaton 2006, Mally €2@10).

The magnitude of our results is also roughly cdastswith some of the correlations
reported in the medical literature. For examplegtbiet al. (2011), using hospital data
for the US, find that the hospitalization rate le first two weeks after birth (excluding
delivery hospitalizations) was more than 70% higfogr children born at 38 weeks,
compared with those born at 39-40 weeReyle et al. (2012), using data from the
British Millennium Cohort Study, find that the pragion of babies needing three or
more hospital admissions during the first 9 montias 90% higher among babies born
at 37-38 weeks than among those born at 39-41 weéaksresults suggest that the
children affected by the benefit cancellation stka hospitalization rate between 50
and 90% higher than the control group during the four weeks after birtf{.

Some medical studies have found correlations betwgestational age and

hospitalizations for a range of diagnoses, inclgdigastrointestinal disease, and

“4 Table 2 shows that the average hospitalizatics wets 0.1440+0.0343=0.178 during the first
30 days after birth. Table 11 shows that the efbéthe benefit cancellation was to increase the
hospitalization rate by -0.0020+0.0067=0.0047 I +/- 4 week window sample). Given there
were 72,771 births in the “treated” 8-week perittiils translates into 342 extra hospitalizations
(72,771*0.0047). But only between 2,000 and 4,00iden were actually shifted because of
the policy change (Table 3), so the percentageass in the hospitalization rate for the treated
is between 342/2,053=0.17 and 342/4,106=0.08, whister the average of 0.178, equals
0.17/0.178=93% or 0.08/0.178=47%.
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associations with respiratory disease that pefisighonths or even years (for example,
Boyle et al. 2012). However, these studies areailtelational, so they should not be
interpreted causally. If children born smaller/earlhave other underlying health
problems, those studies would be over-estimatirgg dffects of gestational age on
health. Our results (short-term effects on respiyatlisease only) suggest that some of
these previous findings can in fact be attributedumobserved heterogeneity/omitted

variable bias.

6. Discussion and conclusions

We take advantage of the cancellation of a childebiein Spain in December 2010 to
analyze the effect of scheduling birth early on ttealth of newborns. We exploit
individual-level birth certificate and hospital dafocusing on births very close to the
cutoff date. We find that many families were aldéting forward their date of birth in
order to qualify for the 2,500-Euro benefit. Weacafshd that the shifting of birth-dates
took place at least in part via the early schedubi c-sections in private hospitals.
Early delivery had significant health consequerfoeshe affected babies. Children who
were born early as a result of the reform weighetivben 130 and 300 grams less at
birth, on average. They were also about 33% mdelylito be hospitalized for
respiratory disease at ages 7 to 59 days.

Our results provide new, credible empirical evidesbhowing that scheduling birth
early for non-medical reasons can have importdmir{germ) health consequences for
babies. We interpret our results as showing thia¢caling birth about one week early
(for mostly full-term pregnancies) leads to lessture smaller newborns that are
hospitalized more often in their first months &éli

Long-term evaluation of these effects is not pdesiet, but we can use the
findings in the existing literature to place ousuls into perspective. For example,
regarding longer-term health effects, the medicedrdture suggests thathildren
hospitalized for bronchiolitis during infancy arehagher risk of developing recurrent
wheezing or asthma during childhood (Hendersor 20@5). The incidence of asthma
at age 7 is more than 90% higher among children wiewe hospitalized for

bronchiolitis as infants (in the UK).
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As for other relevant long-term outcomes, Fligioakt(2013), using register data
from the state of Florida, find that a 10 percerdréase in birth weight is associated
with about 0.05 of a standard deviation increastesh scores in grades three to eight.
They also find that the magnitude of the effecta@ra at different points in the birth-
weight distribution (including over 2,500 gramshelr estimates imply that a 4 to 9
percent drop in birth-weight, such as the one Wmaffind, would translate into 0.02 to
0.045 of a standard deviation decrease in tesescém the same way, Royer’s (2011)
estimates from California birth records imply tlatdecrease in birth weight of 260
grams leads to a drop in educational attainmenhefrder of 0.10 yeafs.Similarly,
Black et al.’s (2007) results for Norway imply tlea®% decrease in birth weight lowers
the probability of high school completion by ab&U percentage points, and full-time
earnings by about 1 percent. Finally, Bhalotra ®edkataramani (2015) show that an
18% (one standard deviation) decline in exposunespiratory disease during infancy
(in the US) results in an increase of 0.1 yearscbboling, a 0.4 percentage-point
increase in the employment rate, a 1.5% increatamily income, and a 0.6 percentage
point decrease in the probability of being disabled

These estimates are unlikely to translate diretdl\Spain, since they are derived
from data for the US, the UK and Norw&yWe present them only as suggestive of the
order of magnitude of the potential long-term effeaf scheduling birth early. It is also
worth noting that our Spanish December 2010 batsesived a 2,500-Euro benefit,
which may have had positive compensating effectsheir health and development.
However, in this study we are not interested in lthreg-term effects of the Spanish
benefit cancellation per se. Combined with recestiits in the literature, our findings
suggest that tinkering with the timing of birth foonvenience (or economic) reasons
may have negative long-term effects for babies.

Our results have several policy implications. Fystlespite the existing evidence
on the long-run consequences of poor infant hekditle, is known regarding what kinds
of early interventions would successfully affectalle at birth and subsequent

outcomes. We identify one such intervention (schedubirth early for non-medical

> Royer’s effects, like ours, are driven by babiesgliing more than 2,500 grams at birth.

“*In addition, both Royer (2009) and Black et aDQ?) derive their conclusions from twin
births.
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reasons), which is widely used in practice as waeleasy to target via policy, credibly
showing how it can affect health outcomes, at baghwell as later on. Policies that
discourage the elective scheduling of birth for -noedical reasons may thus lead to
significant positive effects on infant health.

Secondly, our findings also suggest that announoeelféects are important. The
government announced the benefit cancellation sexanths in advance, with a single
cutoff date, so that babies born on December 310 2@ere entitled to 2,500 Euros,
while those born on January 1, 2011 would receivdt @vould perhaps have been
advisable to devise a not-so-steep cancellationhamesm, so that, for instance, the
benefit amount could have declined more slowly diwee.

Finally, our results also highlight the fact tharents may be willing to trade-off
income and health, at least to some extent. Indbigext, accurate information about
the health consequences of scheduling birth earynbn-medical reasons can help

inform the decisions of families as well as heailtbfessionals.
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Appendix |I. Magnitude of the effect of economic incentives on the
timing of births

We compute the corresponding percentage point ehangthe birth probability
associated to a US$1,000 change in 2010 dollarstefra that end, we translate the
benefit amount to dollars in the corresponding bBeryear using data on Purchasing
Power Parities (OECD 2016), and inflate that amaar2010 US$ using the Consumer
Price Index (BLS, 2016). Unless otherwise stated, agsume that without policy
changes the probability of births is the same acatidays.

Dickert-Conlin, S. and Chandra, A. (1999)

The authors estimate that increasing the childbenefit by $500 raises the probability
of having a child in the last week of December By92percent (page 161). Therefore,
for US$1000 of 2010 ($689.5 in the year of theialgsis 1996), the corresponding
increase amounts to 37.09 percent. Given that gneraround 52 percent children born
in the last week of December (page 170), a 37.0€epé in the probability of having a

child in December suggests an increase of appraglynd9.2 percentage points

(37.09*0.52) increase in the probability of givitgrth in December as opposed to
January.

LaLumia, S., Sallee, J.M & Turner, N. (2015)

The authors estimate that an additional $1,000awfsavings is associated with a 1
percentage point increase in the probability thaiirth occurs in the last week of
December (page 258). Their estimates are infladidjnsted to the year 2009 and
remain roughly the same when adjusted to 2010 USS$.

Schulkind, Lisa and Shapiro T.M. (2014)

The authors estimate that a $1000 increase indagflis results in between a 0.37 and
a 0.54 percentage point increase in the probalmfitg December birth, depending on
the specification (page 144). Their estimates avengfor 2000 US$ values, which
correspond to US$1266.3 in 2010. Therefore, for0402US$1000 increase their
findings imply between 0.29 and 0.43 percentagetponcrease in the probability of a
December birth as opposed to a January birth.

Gansand L eigh (2009)

The authors estimate that 16 per cent of birthsewadrifted as a response to the
implementation of the AUS$ 3,000 benefit in 2004KE 1, page 251). Given that
AUS$ 3,000 in 2004 correspond to US$2604 in 2010jnarease in 2010 US$1000
would imply a 6.2 percent of births being shiftédssuming that in the absence of
policy 50 per cent of births happen in July (asasgu to June), a 6.2 percent shift in
births corresponds to 3.1 percentage points (0.20*6This policy replaced an existing
income-dependent benefit. The authors acknowletige for some households, the
difference between the old payment and the new paymay have been less than
$3000 and therefore their estimate overstates rifadt of a AUS$3000 financial

incentive on birth timing.

Tamm, M. (2012)

The author reports that an average increase of EY2007 (€6730 with the new
policy minus €5000 with the old scheme) leads to8amercent increase in the
probability of a January birth (Table 2, pages 8 &). Given that €1730 in 2007
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correspond to 2010 US$2192, the equivalent incr@asbe probability of a January

birth for a 2010 US$1000 increase is 3.65 percAstuming that in the absence of
policy 50 per cent of births happen in January ¢pposed to December), the
corresponding point increase in the probabilityao§anuary birth is 1.82 percentage
points (0.50*3.65).

Neugart, M. and Ohlsson, H. (2013)

The authors report that the average increase 3&#92006/7 leads to a 5 percentage
point increase in January births. The sample iredugorking mothers only (Table 4,
pages 101 and 102). Given that 2006 €4956 are &gunivto 2010 US$6537, a 2010
$1000 increase would lead to a 0.8 percentage pénéase in the probability of a
January birth as opposed to a February birth.

Brunner, Beatrice and Kuhn, Andreas (2014)

Within the month before the abolition, the authogport about 8 % extra births in
December 1996 (page 373). The mean benefit intextiby this policy was about 1996
€1000, which is equivalent to 2010 US$1478. Thesfdor a 2010 US$1000 their
findings imply a 5.41 percent increase. Assumirgj th the absence of policy 50 per
cent of births happen in December (as opposed rnoady), the corresponding point
increase in the probability of a December birtB.i& percentage points (0.50*5.41).

This paper

In Table 3 we report between 12 and 6 percent aseran the number of December
births, depending on the length of the window (iveek or +/- 4 weeks) for the €2500
benefit in 2010. This benefit is equivalent to 2018%$3333. Therefore, for a 2010
US$1000 our findings imply an increase in birthagiag from 3.6 to 1.8 percent.

Giving that 50 per cent of births happen in Decemn(as opposed to January) in our
sample, the corresponding point increase in thdahidity of a December birth is

between 1.8 (.50*3.6) and 0.9 (.50*1.8) percenamats.
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Appendix I1. A ssimpletheoretical framework

We frame our empirical analysis in terms of a senplodel of a utility-maximizing
household in the tradition of Becker (1965) and sSman (1972). The model focuses
on the tradeoffs faced by a household when decidingther to schedule birth early
(for non-medical reasons), and the resulting impactthe health of the child. We
assume that households derive utility from a compa@®nsumption gooct) and infant
health {):

(1) U(c,h) = u(c) + v(h)

where u and v are both strictly increasing and concave functiarsc and h,
respectively. The household is expecting a chilthwiue date in January 2011, and
maximizes utility with respect to the binary decisiof whether to schedule birth in
December or not, denoted sy wheres takes value 1 if the birth is scheduled in
December, and 0 otherwidelf s=0, with a high probabilityp the birth takes place in
January (either spontaneously, or as a result baving been scheduled for medical
reasonsj®

The household is subject to a budget constraird, an infant health production
function. The budget constraint is (in expectedugpt=y+(b- 7js+b(1-p)(1-s) where
the price of the composite consumption gead normalized to 1, angis household
labor income. We assume that the household suppligst of labor inelastically, and
that leisure does not enter the utility functioheThousehold receives the child benefit
if the birth is scheduled in Decembes=() or if it happens early for natural reasons
(with probability 1-p). Scheduling birth has a cost(e.g. the cost of convincing the
doctor to schedule for non-medical reasons).

The infant health production function s = h(s. We denote byh; the health
outcome of the child unde=1 (i.e. if the delivery date is shifted to Decembarndhy
as the health outcome under0 (no shift). We hypothesize (but do not impose) tha
ho>h; (i.e. hl-ho<0).49 Households may have imperfect information aboet itifant
health production function (the values gfdmd h).>°

The household will choose to schedule birth ea$i) if and only if: U(y+b-7z7 hy)
> U(y+b(1-p), hy), i.e.u(y+b-7) + v(hy) > u(y+b(1-p)) + v(hy), oru(y+b-7) - u(y+b(1-
p)) > - [v(hy) - v(hv)]. The first term in the last inequality is positi{ie b-72b(1-p), or
b>77p) sinceu is strictly increasing in income. The second tesn® if there are no
health effects of scheduling birtlin,€ho), and positive if there are negative health
effects (sincev is strictly increasing im). If parents have imperfect information about

*"We assume that doctors and other health professipiay no explicit role in the decision of
scheduling birth early.

8 The assumption that the scheduling decisids binary obscures the fact that, in practice,
there are three steps involved: scheduling thé lirtnot, and, if so, induction versus c-section,
and when. The procedure may have direct effectsfamt health, while the timing decision

will affect the maturation of the fetus at birthhieh can also affect health. We try to
disentangle these two effects (procedure vs. tijrimthe empirical analysis.

“9\We assume that receiving the benefit has no daféett on infant health (via income).
*0|n fact,h—hy is exactly what we are trying to learn about in emnpirical analysis.
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h(s), they will use their “best guess” when making thdgcision, perhaps assisted by a
medical professional.

Note that, in the absence of the child ben&fitQ), a family would only schedule
birth in December for medical reasons (if they éadi thath;-hy>0). If (parents believe
that) h;-hp<0, thenthe benefit cancellation creates a simple tradetiodf household will
schedule birth early if and only if the increaseauifrom receivingb with probability 1
(net of) is greater than the potential decrease fiom scheduling early. If scheduling
is thought to be harmlesk;€hg), the household will schedule early if the benéfit

large enouglib> 77p).

From this perspective, our empirical analysis carsben as providing us with an
estimate for the average valuehgfhy, for the subset of families that chose to schedule
birth early as a result of the benefit cancellation

Note that in this basic version of the model, iieduling birth early has no health
benefits for the infanthi-ho<0), then receiving the benefit is the only reason do
family to chooses=1. We could easily extend the household utility fime in order to
incorporate the possibility that families may deriirect utility from scheduling birth
early, either for “convenience” reasons, or evanréasons related to the health of the
mother’ In this extended setup, scheduling birth earlyrdmses utility via
consumption, but also via this additional “convesi&’ channel. However, the relevant
trade-off generated by the benefit cancellationwadl as the interpretation of our
empirical results, remains unchanged. The empiacalysis would be providing us
with an estimate for the average valuéhgthy, for the subset of families “affected” by
the benefit cancellation.

This simple model generates implications for thedki of households that are
expected to react to the benefit cancellation. Aisetiold will be more likely to
schedule birth earlys€1) as a result of the policy change if: i) it plagekigh value on
consumption (so thdi leads to a large increase in utility wag and/or ii) it does not
place a high value on infant health (via and/or iii) its labor income levalis low, so
that the marginal utility of income is high; and/m) its (expected) health cost of
scheduling birth earlyhg—hy) is small (or negative); and/or v) the cost of estiling
birth early ¢3 is low, and/or vi) the probability that the birthkes place in December
naturally (L-p) is low.

>L For example, the utility function could be modekesi U(c,h,s)=u(c)+v(h(s))4s, wherey
would capture the direct utility gains from schedgl birth early. This setup leads to three
possible cases: the household may not want to atéhddrth (even in the presence of the
benefit, b>0), it may want to schedule even in the absence hef tbenefit §=0, for
“convenience” reasong, or it may not schedule for convenience reasamg dut be “pushed”
to schedule by the cancellation of the benefit.sTthird case would define households
“affected” by the benefit cancellation. The comatitifor s=1 is now:U(y+b-77 hy, 1) > U(y, h,

0), i.e.u(y+b-7 + v(h) + y>u(y) + v(hy), or y+ [u(y+b-7) - u(y)] > - [v(hs) — v(h)] .
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Figure 1. Fraction of births in December, out of all births in Spain close to
December 31, in years 2000-01 to 2011-12
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Source: Birth-certificate micro data, Spanish NadioStatistical Institute, 2000-2012. The crosdesas
the fraction of October births, out of all birthise to October 31. Panel A includes all birthsneen
December (October) 25 and January (November) 7elfnncludes births from Dec. (Oct.) 18 to Jan.
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(Nov.) 14, and panel C, from Dec. (Oct.) 11 to Jé@dov.) 21. The dotted lines are horizontal,
highlighting the range of variation in the non-nefoyears.

Figure 2. Average birth-weight in grams of all babies born in Spain close to
December 31 in years 2000-01 to 2011-12
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Source: Birth-certificate micro data, Spanish NadioStatistical Institute, 2000-2012. The crosdesas
average birth-weight for births close to October Banel A includes all births between December
(October) 25 and January (November) 7; panel Bubtes births from Dec. (Oct.) 18 to Jan. (Nov.)
14.The solid line is a linear trend estimated udigember and January for all years except 2010-11.
The dotted lines are parallel to the linear tremdhlighting the range of variation around the ttén
December-January of the non-reform years.
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Figure 3. Weekly number of birthsin Spain, December and January 2008-09 to
2011-12
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Figure 4. Daily number of births in Spain, December and January 2009-10 and

2010-11
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Table 1. Previous studies on financial incentives, birth timing and infant health

Palicy Authorsand year Data sources Births moved per 2010 Timing of Health outcomes at birth Health
US$1000 pregnancy outcomes
controlled for beyond birth
Lower tax liability for December Dickert-Conlin, S. and Daily birth data from the 19 p. points in the probability No None None
births. Chandra, A. (1999). US NLSY (1979-1992)  of a last week of Dec. vs. a 1st
Country:US. week of Jan. birth.
Amount:Average tax savings
from a December birth about  LalLumia, S., Sallee, J.MSocial Security 1 p. point increase in the No None None

US$790 US. & Turner, N. (2015)

Incentive Bring forward.

Schulkind, Lisa and
Shapiro T.M. (2014)

administration data plus
tax filers data

Monthly birth records
from the US Vital
Statistics (1990 to 2000)

probability of a last week of
Dec. vs. ' week of Jan. birth.

Policies aimed at reducing earlyBuckles, K. and M.

elective deliveries in the US Guldi (2016)
Incentive:Postpone

US Vital Statistics

Introduction of a baby bonus. Gans, Joshua S. &
Date: July 1, 2004. Leigh, Andrew (2009)

Country: Australia.
Amount:$3000. Replaced an
income-dependent benefit.
Incentive:Postpone.

Daily birth data from
Australian birth records
(1975-2004)

0.3to 0.4 p. point increase in No Birth-weight, weeks of None

the probability of a Dec. vs. a gestation, assisted

Jan. birth. ventilation, Apgar scores,
delivery method

N.A. (no monetary incentive) AN. Birth-weight, precipitous None

labor, birth injury, assisted
ventilation

3.1 p. pointincrease inthe  Yes (announcement Birth-weight, delivery None

probability of a first week of a few weeks in
July vs. last week of June advance)
birth.

method, infant mortality

Reform of parental leave systemramm, M. (2012)

and benefits.

Date: January 1, 2007.
Country:Germany.
Amount:Btw €3,600 less and

€25,200 more (earnings- Neugart, M. and
dependent), paid forup to 14  QOhlsson, H. (2013)

Daily birth data from
German Birth records
(2000-2007)

Daily birth data from
German Birth records
(2004-2007). Working
mothers only.

1.8 p. pointincrease in the  Yes (announcement Birth weight, length at None
probability of a 1st week of  in September 2006) birth

Jan. vs. last week of Dec.
birth.

0.8 p. point increase in the  Yes (announcement None None

probability of a 1st week of  in September 2006)

Jan. vs. last week of Dec.
birth.

months.

Incentive:Postpone.

Abolition of a child benefit. Brunner, Beatrice &
Date: January 1, 1997. Kuhn, Andreas (2014)

Country: Austria.
Amount:Max €1,090.
Incentive:Bring forward.

Monthly birth data from
Austrian Birth Statistics
(1990-2006)

2.7 p. pointincrease inthe  No (announced 10 Birth weight, length at None
probability of a Dec. vs. a Janmonths in advance) birth, delivery method

birth

Abolition of a child benefit. This paper
Date: January 1, 2011.

Country: Spain.

Amount:€2.500.

Incentive:Bring forward

Daily birth data from birth1.8 p. point increase in the
certificates (2000-2012) probability of a last week of May 2010)
and Hospital Morbidity
Survey (2000-2014).

Dec. vs. ¥week of Jan. birth

Yes (announced in  Birth weight, weeks of Hospitalizations

gestation, neonatal 0-33 months
mortality, delivery method,
birth complications




Notes: Papers are ordered chronologically withichezountry/policy. We compute the percentage peffacts on the timing of births associated with a

US$1,000 change in 2010 dollar terms. To that emdtranslate each benefit amount to dollars incthreesponding benefit year using data on Purchasing
Power Parities (OECD 2016), and inflate that amaar2010 US$ using the Consumer Price Index (BIO862. Details of these calculations are shown in

Appendix .
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Table 2. Descriptive statistics (birthsin October-January, 2000-01 to 2011-12)

Average Std. Min M ax
Panel A. Health Outcomes at Birth
Birth weight 3.206 (540.3) 500 6500
BW<1,500 0.0095 (0.097) 0 1
BW<2,500 0.0805 (0.272) 0 1
BW<3,000 0.2954  (0.456) 0 1
BW<3,500 0.7089 (0.454) 0 1
Mother's age 30.88 (5.334) 12 55
Father's age 32.96 (7.284) 0 83
No reported father 0.0176 (0.131) 0 1
Married 0.7039 (0.457) 0 1
Immigrant mother 0.1633 (0.370) 0 1
First birth 0.5545 (0.497) 0 1
Twins 0.0201 (0.140) 0 1
Girl 0.4853 (0.500) 0 1
Gestation weeks 39.1648 (1.586) 33 46
Gestation weeks <37 0.0622 (0.241) 0 1
Gestation weeks =37-38 0.2293 (0.420) 0 1
Gestation weeks =39-40 0.5416 (0.498) 0 1
Gestation weeks =41-42 0.1660 (0.372) 0 1
Gestation weeks >42 0.0009 (0.030) 0 1
Late fetal deaths (per 1,000 births) 0.0032 (0.057) 0 1
Mortality within 24 hours (per 1,000 births) 0.0007 (0.026) 0 1
Panel B. Hospital staysover number of births
Total, age 0-33 months 0.4383 (0.065) 0.2316 1.3861
Age <7 days 0.1440 (0.019) 0.0296 0.2113
Age 7-30 days 0.0343 (0.011) 0.0087 0.0862
Age 31-59 days 0.0386 (0.013) 0.0015 0.1139
Age 60-89 days 0.0265 (0.010) 0.0008 0.0708
Age 90-179 days 0.0390 (0.012) 0.0112 0.1287
Age 6-12 months 0.0477 (0.015) 0.0123 0.2196
Age 12-33 months 0.1082 (0.031) 0.0468 0.6151
Perinatal conditions, age 0-6 days 0.1278 (0.017p0.0181 0.1830
Perinatal conditions, age 7-30 days 0.0130 (0.0050.0016 0.0408
Perinatal infection, age 7-30 days 0.0037 (0.002)0.0000 0.0148
Respiratory disorders, age 7-30 days 0.0117 (0.0079.0000 0.0366
Bronchitis, age 7-30 days 0.0094 (0.006) 0.0000 0.0366
lll-defined conditions, age 7-30 days 0.0020 (0)002 0.0000 0.0407
Respiratory disorders, age 31-59 days 0.0227 (9.0110.0000 0.0729
Bronchitis, age 31-59 days 0.0183 (0.010) 0.0000 0.0662
lll-defined conditions, age 31-59 days 0.0034 @) 0.0000 0.0200
Infectious diseases, age 31-59 days 0.0031 (0.002).0000 0.0146
Respiratory disorders, age 60-89 days 0.0147 (9.0080.0000 0.0523
Bronchitis, age 60-89 days 0.0118 (0.007) 0.0000 0.0458
Respiratory disorders, age 90-179 days 0.0149  §p.00 0.0008 0.0483
Bronchitis, age 90-179 days 0.0099 (0.007) 0.0000 0.0399
Respiratory disorders, age 6-12 months 0.0139  §).00 0.0006 0.0687
Bronchitis, age 6-12 months 0.0059 (0.004) 0.0000 0.0334
Respiratory disorders, age 12-33 months 0.0348 109.0 0.0136 0.0956
Bronchitis, age 12-33 months 0.0090 (0.004) 0.0008 0.0349




Sources: Birth-certificate micro data, Spanish dfal Statistical Institute, 2000-2012 (Panel A)
and Hospital Morbidity Survey, 2000-2013 (Panel B).

Note: The sample includes all births in the lastekks of October and December and the first 4
weeks of November and January, for years 2000-®@D1d-12. The unit of observation is the
birth (including multiple births) for gestationage outcomes, the child for birth-weight and
mortality outcomes, and the day (birth-date) foe thospitalization variables outcomes. The
total number of observations (individual babies) 1s712,552 (there are 5% missing
observations for birth-weight, and about 15% fastgeon weeks), and 1,344 days (birth-dates).
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Table 3. The effect of the benefit cancellation on the timing of births
+/-1week +/-2weeks +/-3weeks +/-4 weeks

Panel A. Birth-certificate data

Dep. var.: Number of births 289.90*** 212.23*** 179.60*** 146.67***
(43.522) (31.079) (23.221) (21.267)
Number of births moved 1014 1484 1886 2053

Dep. var.: In(number of births) 0.224**  0.162***  0.138**  (0.113***
(0.028) (0.022) (0.017) (0.015)
Share of births moved 12% 9% 7% 6%

Panel B. Hospital data

Dep. var.: Number of maternal 335.81*** 205.61*** 158.71*** 124.40***
hospitalizations (47.399) (37.677) (28.669) (24.071)
Number of births moved 1175 1439 1666 1742

Dep. var.: In (number of maternal  0.383***  0.230***  0.177***  0.137***

hosp.) (0.065) (0.046) (0.034) (0.028)
Share of births moved 21% 12% 9% 7%

N 168 336 504 672
Year dummies Y Y Y Y
Day of week dummies Y Y Y Y
Holiday dummy Y Y Y Y
Year*day of week Y Y Y Y
Day of year dummies Y Y Y Y

(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Sparitional Statistical Institute, 2000-2012, and
Hospital Morbidity Survey micro data, Spanish Na&bStatistical Institute, 2000-2012.

Note: We report coefficients on a December 2010 rdynfthe month right before benefit
cancellation) from equation (1). An observatioraiday. In Panel A, the dependent variable is
the daily log number of births and the sample idekiall births in the last 1 to 4 weeks of
December or the first 1 to 4 weeks of January (déipg on the column), for December-
January pairs from 2000-01 to 2011-12. In PanethB, dependent variable is the daily log
number of birth-related maternal hospitalizatioBtH 9-MC 650-669) and the sample includes
all birth-related maternal hospitalizations in thst 1 to 4 weeks of December or the first 1 to 4
weeks of January (depending on the column), forebDdaer-January pairs from 2000-01 to
2011-12. Robust standard errors are shown in jeses.
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Table 4. Week-by-week effects of benefit cancellation on the timing of births

Dep. var. N. of births In(n. births) N. of births In(n. births) N. of births In(n. births)
Nov. 13-19 21.08 0.0158
(18.92) (0.0141)
Nov. 20-26 31.69* 0.0240*
(16.41) (0.0124)
Nov. 27-Dec. 3 23.94 0.0178 23.99 0.0181
(17.75) (0.0130) (15.25) (0.0112)
Dec. 4-10 5.32 0.0069 2.28 0.0049 2.29 0.0052
(34.90) (0.0247) (34.75) (0.0248) (33.01) (0.0235)
Dec. 11-17 48.35%* 0.0357*** 45,33+ 0.0337*** 45.38*** 0.0340***
(14.99) (0.0107) (15.12) (0.0108) (12.58) (0.0090)
Dec. 18-24 66.13* 0.0465** 63.11* 0.0445** 63.16* 0.0448*
(34.93) (0.0218) (34.93) (0.0218) (34.33) (0.0212)
Dec. 25-31 162.30***  0.1187**  159.28**  (0.1167**  159.33***  (0.1170***
(33.19) (0.0238) (33.42) (0.0238) (32.60) (0.0232)
Jan. 1-7 -119.78**  -0.0990***  -122.85***  -0.1010*** -122.94*  -0.1009***
(31.29) (0.0230) (30.64) (0.0227) (29.66) (0.0222)
Jan. 8-14 -73.96***  -0.0593***  -76.98**  -0.0613***  -76.93*** -0.0610***
(20.71) (0.0162) (20.43) (0.0162) (17.80) (0.0143)
Jan. 15-21 -66.17***  -0.0533***  -69.19***  -0.0552***  -69.14*** -0.0550***
(19.88) (0.0159) (20.11) (0.0162) (17.06) (0.0139)
Jan. 22-28 -43.11**  -0.0334**  -46.14***  -0.0354™  -46.09***  -0.0351***
(16.05) (0.0114) (15.73) (0.0114) (13.40) (0.0095)
Jan. 29-Feb. 4 -29.05* -0.0207* -28.99** -0.0204*
(16.75) (0.0124) (14.14) (0.0104)
Feb. 4-11 -31.33** -0.0230%**
(12.35) (0.0086)
Feb. 12-18 -3.40 -0.0028
(11.24) (0.0096)
N. of weeks
moved per birth -0.0766*** -0.0782*** -0.0837***
(0.0161) (0.0145) (0.0133)
Sample Nov.27- Feb.4 Nov.20- Feb.11 Nov.6- Feb.25
N 744 1008 1344
Year dummies Y Y Y
Day of week d. Y Y Y
Holiday d. Y Y Y
Year*day of w. Y Y Y
Day of year d. Y Y Y
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(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Spamisttional Statistical Institute, 2000-2012.

Note: We report coefficients on a set of four duesnior the last 4 weeks of December 2010,
as well as four dummies for the initial 4 weekslahuary 2011 (the period right around benefit
cancellation) from a version of equation (1). Arsetvation is a day. The dependent variable is
the daily number of births. The reference weeksNwe. 27-Dec. 3 and Jan. 29-Feb. 4 in the
first two columns, Nov. 20-26 and Feb. 4-11 in thied and fourth columns and Nov.6-12 and

Feb. 19-25 in the last two columns. The sampleugtes all births in the sample weeks, from

2000-01 to 2011-12. Robust standard errors are slmowarentheses.



Tableb5. The effect of the benefit cancellation on gestation length

+/-1 week +-2weeks  +/-3weeks  +/-4 weeks
Panel A. Daily-level analysis

Dep. var.: N. of births <37 weeks 16.0409**  11.5745%*  10.0771**  8.0175***
(4.3239) (3.1953) (2.8430) (2.3846)
Dep. var.: N. of births 37-38 weeks 73.7596***  52.8614**  39.4982**  32.5832***
(16.7676) (11.6337) (8.7697) (7.6339)
Dep. var.: N. of births 39-40 weeks 122.2551**  92.1499**  80.9057***  67.2842***
(17.3428) (13.8019) (10.6833) (9.6879)
Dep. var.: N. of births 41-42 weeks 25.9215**  17.3746***  12.8240**  11.2284***
(5.4576) (6.0936) (4.6368) (3.9583)
Dep. var.: N. of births >42 weeks 0.1701 0.4533 0.2321 0.2493
(0.5482) (0.3793) (0.2867) (0.2424)
N 168 336 504 672
Panel B. Individual-level analysis
Dep. var: Gestation weeks. -0.0509** -0.0362** -0.0300** -0.0251**
(0.0196) (0.0145) (0.0130) (0.0117)
N 165228 341161 518185 689240
Year dummies Y Y Y Y
Day of week dummies Y Y Y Y
Holiday dummy Y Y Y Y
Year*day of week Y Y Y Y
Day of year dummies Y Y Y Y

(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Spanisitional Statistical Institute, 2000-2012.
Note: We report coefficients on a December 2010 rdynfthe month right before benefit
cancellation). In Panel A the regression is equafig in the text, an observation is a day, and
the dependent variable is the number of daily bifibr different gestation durations. The
sample includes all births (by gestational lengithjhe last 1 to 4 weeks of December or the
first 1 to 4 weeks of January (depending on theiroal), for December-January pairs from
2000-01 to 2011-12. Robust standard errors are shiowarentheses. In Panel B, the equation
is offered in note 25, an observation is an indigidbirth, and the dependent variable is
gestation length measured in weeks. Control vafabiclude: an indicator for all December
births, mother and father's age, mother's immigrstatus and marital status, a dummy for
urban areas, two sets of dummies for parental ateup dummies for first-borns, female
babies, and multiple births, and province fixeceef§. The sample includes all births in the last
1 to 4 weeks of December or the first 1 to 4 weakdanuary (depending on the column), for
December-January pairs from 2000-01 to 2011-12dstal errors, clustered by date, are shown
in parentheses.
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Table 6. The effect of the benefit cancellation on the timing of births, individual-
level analysis

Panel A. 2000-2012 sample +/-1week +/-2weeks +/-3weeks +/-4weeks
Baseline model
Reforn 0.0582***  0.0448***  0.0369***  0.0306***
(0.004 (0.003 (0.002 (0.002
M odel with interactions
Reforn 0.0705***  0.0533***  0.0460***  (0.0342***
(0.012 (0.008 (0.007 (0.006
Reform® 0.016° 0.013: 0.004: 0.004¢
Mom under 2 (0.013 (0.009 (0.008 (0.007
Reform? 0.0229** 0.0167** 0.0102’ 0.0125***
Mom over 3! (0.010 (0.007 (0.005 (0.005
Reform® -0.0265***  -0.0170** -0.0124** -0.008(
Immiarant mon (0.010 (0.007 (0.006 (0.005
R_eform" -0.0223***  -0.0117* -0.0089’ -0.003¢
First birtr (0.008 (0.006 (0.005 (0.004
Reform? 0.0659** 0.027 0.0291° 0.020¢
Twins (0.027 (0.018 (0.015 (0.013
Reform? 0.000¢ -0.004¢ -0.004( -0.005(
Married mothe (0.009 (0.006 (0.005 (0.004
Reform® 0.017% 0.020° 0.026¢ 0.016¢
No reaistered de¢ (0.030 (0.020 (0.016 (0.014
R_eform’_‘ -0.001- -0.006¢ -0.0089’ -0.0095**
Hiah-skill occup. mothe (0.009 (0.007 (0.005 (0.005
Reform? -0.000¢ 0.004( 0.003¢ 0.004:
Capita (0.009 (0.007 (0.005 (0.005
Reform? -0.015¢ -0.005¢ -0.007: -0.007"
Rura (0.010 (0.007 (0.006 (0.005
Reform® 0.002¢ -0.001: -0.001: 0.003¢
Girl (0.008 (0.005 (0.004 (0.004
N 198,31¢ 409,40¢ 621,05¢ 825,44




Panel B. 2007-2012 sample +-1week +/-2weeks +/-3weeks +/-4 weeks
Baseline mode

Reformr 0.0534***  0.0407***  0.0325***  0.0262***
(0.004 (0.003 (0.003 (0.002

Model with interactions

Reformr 0.0631***  0.0542***  0.0477***  (0.0355***
(0.013 (0.009 (0.007 (0.006
Reform?* 0.0210** 0.005( 0.003( 0.007¢
Any parent university educat (0.010 (0.007 (0.006 (0.005
Reform?* 0.0233 0.0172’ 0.005: 0.005°
Mom under 2 (0.014 (0.010 (0.008 (0.007
Reform* 0.0157 0.0120° 0.005( 0.008:
Mom over 3! (0.010 (0.007 (0.006 (0.005
Reform* -0.0229*  -0.0191**  -0.0141* -0.0092’
Immigrant mon (0.011 (0.008 (0.006 (0.005
Reform?* -0.0292*** -0.0201** -0.0182*** -0.0135***
First birtr (0.009 (0.006 (0.005 (0.004
Reform?* 0.0524° 0.018: 0.024- 0.013°
Twins (0.028 (0.020 (0.016 (0.014
Reform* -0.001¢ -0.008: -0.0089’ -0.0095**
Married mothe (0.009 (0.006 (0.005 (0.005
Reform* 0.017¢ 0.012¢ 0.019: 0.011¢
No reaqistered d¢ (0.031 (0.022 (0.017 (0.015
Reform?* -0.004: -0.002¢ -0.0037 -0.007:
High-skill occup.mothe (0.011 (0.008 (0.006 (0.006
Reform?* -0.001¢ 0.004: 0.004¢ 0.005¢
Capita (0.010 (0.007 (0.006 (0.005
Reform* -0.011: -0.005: -0.005¢ -0.007:
Rura (0.011 (0.008 (0.006 (0.005
Reform* 0.002¢ -0.001¢ -0.000° 0.003:
Girl (0.008 (0.006 (0.005 (0.004
N 87,67, 180,45 273,62! 363,39¢

(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Spamisitional Statistical Institute, 2000-2012.

Note: Each column in the four sub-panels reporeffaments from equation (2). An observation is an
individual birth. The dependent variable is a bynaadicator that takes value one if the birth happ
December. “Reform” is a binary explanatory variatdking value one if the birth occurs in December
2010-January 2011 (the weeks right around benefitellation). Control variables include: mother and
father's age, mother’s immigrant status and masiiatus, a dummy for urban areas, two sets of desmi
for parental occupation, and dummies for first-lsprfemale babies, and multiple births, as well as
province fixed-effects (also parents educationand? B). The sample includes all births in the lath 4
weeks of December or the first 1 to 4 weeks of danfdepending on the column), for December-
January pairs from 2000-01 to 2011-12 (2007-08 41212 in Panel B). Robust standard errors are
shown in parentheses
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Table 7. The effect of benefit cancellation on birth timing, by availability of private
health centersin the province

+/-2 +/-3 +/-4
+/-1 week weeks weeks weeks

Reform*Private maternity beds per 1,000 0.0824* 11@6*** 0.1264** 0.1165***
females aged 15-44 in province (0.0397) (0.0393) .03@6) (0.0362)
Reform*Private beds per 0.0212**  0.0232**  0.0227** 0.0224**
1,000 inhabitants in province (0.0101) (0.0093) 0087) (0.0092)
Reform*Private beds over 0.0876**  0.0887**  0.0838* 0.0819**
total hospital beds in province (0.0414) (0.0374) 0.0847) (0.0344)
N 198,318 409,408 621,056 825,449
Province fixed effects? Y Y Y Y

All interactions? (between “Reform” and

controls) Y Y Y Y

(** 99%, ** 95%, * 90%)

Data sources: Birth-certificate micro data, Spariitional Statistical Institute, 2000-2012,

National Catalogue of Hospitals, Spanish MinistfyHealth, 2000-2012, and population by

province 2000-2012, Spanish National Statisticafitate.

Note: We report coefficients on the interactionimn “Reform”, a binary explanatory variable

taking value one if the birth occurs in Decembet@0anuary 2011 births (the weeks right
around benefit cancellation), and the availabihityprivate health centers from equation (2). An
observation is an individual birth. The dependeariable is a binary indicator that takes value
one if the birth occurs in December. Control vadeabinclude: mother and father’'s age,
mother’s immigrant status and marital status, ardyrfor urban areas, two sets of dummies for
parental occupation, and dummies for first-borreandle babies, and multiple births. The
sample includes all births in the last 1 to 4 week®ecember or the first 1 to 4 weeks of
January (depending on the column), for Decembenalgnpairs from 2000-01 to 2011-12.

Standard errors, clustered by province, are shovpaiientheses.
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Table 8. The effect of benefit cancellation on the timing of c-sections and birth
complications, and the duration of maternal hospitalizations

Panel A. Birth-certificate data +/-1week +/-2weeks +/-3weeks +/-4 weeks
Dep. var.: N. of births 119.48***  81.26***  61.97*** 46.91***
by caesarean section (37.737) (18.321) (14.196) (12.722)
N 70 140 210 280
Panel B. Hospital data +/-1week +/-2weeks +/-3weeks +/-4 weeks
Dep. var.: N. of c-sections 278.59*** 170.15*** 130.06***  98.66***
and other birth complications  (39.17) (31.52) (24.23) (20.59)
Dep. var.: Av. duration of maternal 0.267*** 0.142** 0.058 -0.112
hospitalizations (Mean 3.4) (0.094) (0.057) (0.046) (0.074)
Dep. var.: Av. duration of hospitalizations -0.012 -0.036 -0.015 -0.017
for normal deliveries(Mean 2.6) (0.066) (0.036) (0.029) (0.023)
Dep. var.: Av. duration of hospitalizations  0.366*** 0.198** 0.072 -0.182*
for birth complications (Mean 3.7) (0.122) (0.078) (0.064) (0.109)
N 168 336 504 672
Year dummies Y Y Y Y
Day of week dummies Y Y Y Y
Holiday dummy Y Y Y Y
Year*day of week Y Y Y Y
Day of year dummies Y Y Y Y

(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Sparikttional Statistical Institute, 2007-2012 and
Hospital Morbidity Survey micro data, Spanish Na&bStatistical Institute, 2000-2012.

Note: We report coefficients on a December 2010 rdynfthe month right before benefit
cancellation) from equation (1). An observatioraiday. In Panel A, the dependent variable is
the daily number of births delivered by C-sectiod she sample includes births delivered by C-
section in the last 1 to 4 weeks of December offiteel to 4 weeks of January (depending on
the column), for December-January pairs from 2081€02010-12. In Panel B, the dependent
variable is the number of maternal hospitalizatidae to birth complications (CIE 9-MC 651-
669), and its average duration in days, and theageeduration of all birth-related maternal
hospitalizations (CIE 9-MC 650-669) and hospitalmas due to normal deliveries (CIE 9-MC
650), measured in days. The sample includes bitdied maternal hospitalizations in the last 1
to 4 weeks of December or the first 1 to 4 weeksasfuary (depending on the column), for
December-January pairs from 2000-01 to 2011-12.uBblstandard errors are shown in
parentheses in both panels.
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Table 9. The effect of benefit cancdlation on the incidence of c-sections and birth
complications

+/-1week +/-2weeks +/-3weeks +/-4weeks

Pand A. Birth-certificate data

Dep.var.: Indicator for c-section birth  0.0085 0.0025 0.0035 0.0018
(0.0175) (0.0113) (0.0089) (0.0077)

N 180,020 365,983 550,976 735,142
Demographic controls Y Y Y Y
Panel B. Hospital data

Dep. var.: Indicator for c-sectionsand  0.0072 0.0045 0.0022 0.0033

other complications (Mean 0.779) (0.0050) (0.0038) (0.0031) (0.0026)

N 298,380 606,186 914,962 1,223,068
Demographic controls (maternal age) Y Y Y Y

(*** 99%, ** 95%, * 90%)

Data sourceBirth-certificate micro data, Spanish National Btital Institute, 2007-2012 and
Hospital Morbidity Survey micro data, Spanish Na&bStatistical Institute, 2000-2012.

Note: We report coefficients on a December 201@dan 2011 dummy (the weeks right
around benefit cancellation) from equation (3)Pbmel A, an observation is an individual birth;
the dependent variable is a dummy for C-sectioth&irand control variables include: mother
and father's age, mother’'s immigrant status andtalastatus, a dummy for urban areas, two
sets of dummies for parental occupation, dummiediffst-borns, female babies, and multiple
births, a linear time trend, year fixed effects] gnovince fixed-effects. The sample includes all
births in the last 1 to 4 weeks of October and Demer or the first 1 to 4 weeks of November
and January (depending on the column), for Octblmrember-December-January sets from
2007-08 to 2011-12; For Panel B, an observati@lisspitalization; the dependent variable is a
dummy for maternal hospitalizations due to birtlated complications (CIE 9-MC 651-669);
and control variables include: maternal age, arpinadicator for all December-January births,
and year fixed effects. The sample includes athhielated maternal hospitalizations (CIE 9-
MC 650-669) in the last 1 to 4 weeks of October Betember or the first 1 to 4 weeks of
November and January (depending on the column)y; #600-01 to 2011-12. Robust standard
errors, clustered at the date level, are showmiamheses in both panels.
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Table 10. The effect of benefit cancellation on birth-weight and mortality

+-1week  +/-2weeks +/-3weeks +/-4weeks
Panel A. Birth Weight Outcomes

Dep. var.: Birth weight -14.7551*** -12.5092***  -55886* -3.6502
(4.9610) (3.8661) (3.3656) (2.8978)
Dep. var.: Birth weight -0.0049***  -0.0045***  -0.0020* -0.0013
(in logs) (0.0018) (0.0014) (0.0012) (0.0011)
Dep. var.: BW<1,500 0.0004 0.0011 0.0004 0.0003
(0.0013) (0.0009) (0.0007) (0.0006)
Dep. var.: BW<2,500 0.0013 0.0014 0.0003 0.0005
(0.0031) (0.0020) (0.0016) (0.0014)
Dep. var.: BW<2,750 0.0053 0.0035 0.0023 0.0021
(0.0035) (0.0027) (0.0023) (0.0020)
Dep. var.: BW<3,000 0.0092* 0.0064* 0.0035 0.0030
(0.0048) (0.0037) (0.0030) (0.0025)
Dep. var.: BW<3,500 0.0095** 0.0071** 0.0021 0.0021
(0.0047) (0.0034) (0.0029) (0.0025)
N 397,505 809,882 1,220,263 1,627,681
Panel B. Mortality Outcomes
Dep. var.: Latefetal death 0.3748 0.4772 0.2393 0.2920
(per 1,000 births) (0.7716) (0.5039 (0.4151) (0.3515)
Dep. var.: Neonatal mortality 0.0094 0.2097 0.2071 0.0288
(24 hours) (per 1,000 births) (0.3486) (0.2184) (0.1701) 5a3)
N 418,539 852,606 1,283,972 1,712,552

(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Spamisttional Statistical Institute, 2000-2012.

Note: We report coefficients on a December 201@dan 2011 dummy (the weeks right
around benefit cancellation) from equation (4). dbservation is an individual newborn baby.
Control variables include: mother and father’s agether’'s immigrant status and marital status,
a dummy for urban areas, two sets of dummies fagrial occupation, dummies for first-borns,
female babies, and multiple births, a binary intticdor all December-January births, a linear
time trend, year fixed effects, and a set of 50/imce fixed-effects. In both panels, the sample
includes all babies born in the last 1 to 4 week®aober and December or the first 1 to 4
weeks of November and January (depending on theegl| for October-November-December-
January quadruplets from 2000-01 to 2011-12. Robtsstdard errors, clustered at the date
level, are shown in parentheses.
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Table 11. Theeffect of benefit cancellation on infant hospitalizations by age

Dep. var.: Hospitalization
Rate

+/- 1weeks +/- 2weeks +/- 3weeks +/-4weeks

Age <7 days 0.0027 0.0015 0.0013 -0.0020
(0.0093)  (0.0055)  (0.0043)  (0.0036)
Age 7-30 (1 week to 1 month) 0.0060*  0.0073** OB**  0.0067**
(0.0034)  (0.0022)  (0.0018)  (0.0017)
Age 31-59 days (1-2 months) 0.0061 0.0055* 0.0021 .00TD
(0.0054)  (0.0033)  (0.0026)  (0.0023)
Age 60-89 days (2-3 months) -0.0019 -0.0020 -0.0026 -0.0011
(0.0044)  (0.0027)  (0.0020)  (0.0017)
Age 90-179 days (3-6 months) -0.0066 -0.0036 2002 -0.0011
(0.0046)  (0.0029)  (0.0022)  (0.0019)
Age 180-364 days (6-12 months) -0.0028 -0.0004 @200  0.0005
(0.0082)  (0.0045)  (0.0032)  (0.0025)
Age 365-1000 days (12-33 months) -0.0153 -0.0127  -0.0110*  -0.0094*
(0.0160)  (0.0087)  (0.0065)  (0.0056)
Age 0-33 months -0.0117 -0.0044 -0.0038 -0.0054
(0.0344)  (0.0190)  (0.0140)  (0.0118)
N 336 672 1008 1344

(*** 99%, ** 95%, * 90%)

Data sources: Hospital Morbidity Survey micro datal birth-certificate micro data, Spanish

National Statistical Institute, 2000-2013.

Note: We report coefficients on a December 201@dan 2011 dummy (the weeks right

around benefit cancellation) from equation (5). Abservation is a day (birth-date). The

dependent variable is the number of overnight lakpations in a given age range of children
born on a given day, divided by the number of abifdborn on that day. Control variables

include calendar month dummies, and year fixeccefferhe sample includes all days in the last
1 to 4 weeks of October and December and the first 4 weeks of November and January
(depending on the column), for October-Novemberdbamer-January sets from 2000-01 to
2011-12. Standard errors are shown in parentheses.

67



Table 12. The effect of benefit cancellation on hospitalizations by diagnosis and age

Dep. var.: Hospitalization

+/- 1weeks +/- 2weeks +/- 3weeks +/- 4 weeks

rate
Age 0-6 days
Perinatal conditions (chapter 15) 0.0066 0.0045 0360 0.0005
(0.0084) (0.0050) (0.0039) (0.0033)
Age 1-4 weeks (7-30 days)
Perinatal conditions 0.0020 0.0028*** 0.0023** 01B¥
(0.0016) (0.0011) (0.0010) (0.0009)
Perinatal infection 0.0011 0.0009* 0.0018** 0.0012***
(0.0007) (0.0005) (0.0004) (0.0004)
Respiratory disease (chapter 8) 0.0033* 0.0043*** .0081***  (0.0049***
(0.0018) (0.0012) (0.0011) (0.0010)
Bronchitis 0.0023 0.0032**  0.0044**  0.06%*
(0.0016) (0.0011) (0.0010) (0.0009)
Ill-defined conditions (chapter 16) 0.0002 0.0002 .0002 0.0001
(0.0009) (0.0006) (0.0005) (0.0005)
Age 1-2 months (31-59 days)
Respiratory disease 0.0096** 0.0071*** 0.0046** 0aB
(0.0038) (0.0024) (0.0019) (0.0017)
Bronchitis 0.0086**  0.0067***  0.0046*** 0@e8*
(0.0034) (0.0021) (0.0017) (0.0016)
Ill-defined conditions -0.0012 -0.0011* -0.0008* .0007
(0.0009) (0.0006) (0.0005) (0.0004)
Infectious diseases (chapter 1) -0.0002 0.0004 0630 -0.0001
(0.0007) (0.0005) (0.0004) (0.0004)
Age 2-3 months (60-89 days)
Respiratory disease -0.0027 -0.0031* -0.0030** 009D
(0.0026) (0.0017) (0.0014) (0.0012)
Bronchitis -0.0012 -0.0015 -0.0019 -0.0011
(0.0023) (0.0015) (0.0012) (0.0010)
Age 3-6 months (90-179 days)
Respiratory disease -0.0032 -0.0019 -0.0010 -®000
(0.0021) (0.0015) (0.0012) (0.0011)
Bronchitis -0.0014 -0.0006 -0.0000 0.0001
(0.0018) (0.0012) (0.0010) (0.0009)
Age 6-12 months
Respiratory disease -0.0005 0.0007 0.0019 0.0014
(0.0027) (0.0016) (0.0012) (0.0011)
Bronchitis 0.0000 0.0010 0.0017** 0.0014**
(0.0014) (0.0009) (0.0007) (0.0006)
Age 12-33 months
Respiratory disease -0.0013 -0.0015 -0.0021 -0.0022
(0.0044) (0.0026) (0.0021) (0.0019)
Bronchitis 0.0000 -0.0002 -0.0001 -0.0007
(0.0016) (0.0010) (0.0008) (0.0007)
Age 0-33 months
Respiratory disease 0.0017 0.0030 0.0037 0.0031
(0.0101) (0.0062) (0.0047) (0.0042)
Bronchitis 0.0053 0.0066 0.0072** 0.0056**
(0.0066) (0.0041) (0.0032) (0.0028)
N 336 672 1008 1344

Data sources: Hospital Morbidity Survey micro datal birth-certificate micro data, Spanish

National Statistical Institute, 2000-2013.

Note: We report coefficients on a December 201@dan 2011 dummy (the weeks right

around benefit cancellation) from equation (5). @lpservation is a day (birth-date). The
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dependent variable is the number of overnight hakkpations in a given age range and with a
given diagnosis, of children born on a given dayideéd by the number of children born on that
day. We show the results for the main group(s) téra) of diagnoses, and the main single
(three-digit) diagnosis, in each age range. Contapiables include calendar month dummies,
and year fixed effects. The sample includes allsdaythe last 1 to 4 weeks of October and
December and the first 1 to 4 weeks of NovemberJamiary (depending on the column), for
October-November-December-January sets from 2000802011-12. Standard errors are
shown in parentheses.
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Table 13. The effects of the benefit cancellation on bronchitis and asthma
prevalence by age

Dep. var.: Number of Bronchitis, Bronchitis, Asthma, Asthma,
hospital stays in levels in logs inlevels in logs
Age 1 week to 2 months 12,58~ 0,3481 *** -0,0356 -0,273 **
(2,5851) (0,0983) (0,0405) (0,1356)
Age 2 to 5 years -0,7894 0,0101 0,4326 0,0414
(0,9281) (0,0959) (0,7439) (0,1029)
Age 2 to 17 -0,1190 0,0479 0,6653 0,0170
(1,0436) (0,0893) (1,1614) (0,0853)
Age 18 plus -2,5669 -0,0172 5,0331 0,0914
(4,8113) (0,0636) (3,6135) (0,0593)
Age 65 plus -5,4923 -0,0595 2,5146 0,0804
(4,1321) (0,0657) (2,2873) (0,0670)

(*** 99%, ** 95%, * 90%)

Data sources: Hospital Morbidity Survey micro da®&panish National Statistical Institute,

2000-2013.

Note: We report coefficients on a January-Febr2&d/L dummy. An observation is a day. The
dependent variable is the number of bronchitisa@hma) hospitalizations (in levels or logs)

that start on a given day, where the patient ithéspecified age range (at release). Control
variables include calendar month dummies, and ofithe-year fixed effects. The sample

includes all days in November, December, Januady Rebruary from 2000-01 to 2011-12

(N=1,443). Standard errors are shown in parentheses
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Table 14. The effect of benefit cancellation on hospitalizations: Robustness checks

Dep. var.: Hospitalization

+/- 1weeks +/- 2weeks +/- 3weeks +/- 4 weeks
rate, age 7-59 days

A. Baseline
All stays 0.0121* 0.0128**  0.0098**  0.0077**
(0.0071) (0.0043) (0.0034) (0.0031)
Respiratory disease (chapter 8) 0.0129***  0.0113***0.0097***  0.0077***
(0.0045) (0.0029) (0.0023) (0.0020)
Bronchitis 0.0109***  0.0100***  0.0091***  @O71***
(0.0041) (0.0026) (0.0021) (0.0018)
Perinatal conditions (chapter 15) 0.0016 0.0029** .0023** 0.0016
(0.0017) (0.0012) (0.0010) (0.0010)
B. Dropping Madrid residents
All stays 0.0141* 0.0148**  0.0115***  0.0090**
(0.0083) (0.0051) (0.0040) (0.0036)
Respiratory disease 0.0151**  0.0133**  (0.0114**  (@ED91***
(0.0053) (0.0033) (0.0027) (0.0024)
Bronchitis 0.0127**  0.0116***  0.0106***  (@MO84***
(0.0048) (0.0030) (0.0024) (0.0022)
Perinatal conditions 0.0019 0.0034** 0.0026** 0180
(0.0020) (0.0014) (0.0012) (0.0011)
C. Controalling for flu incidence
All stays 0.0121* 0.0129**  0.0098**  0.0077**
(0.0072) (0.0044) (0.0034) (0.0031)
Respiratory disease 0.0125***  0.0111**  0.0094***  @D73***
(0.0045) (0.0029) (0.0023) (0.0021)
Bronchitis 0.0108***  0.0099**+*  0.0088***  @MO68***
(0.0041) (0.0026) (0.0021) (0.0019)
Perinatal conditions 0.0017 0.0031** 0.0024** 0.601
(0.0017) (0.0012) (0.0010) (0.0010)
D. Adding March and February as control months
All stays 0.0067 0.0096***  0.0072**  0.0055**
(0.0055) (0.0034) (0.0026) (0.0025)
Respiratory disease 0.0093***  0.0096***  0.0086*** @71***
(0.0034) (0.0022) (0.0018) (0.0016)
Bronchitis 0.0082***  0.0083***  0.0078**  @MO63***
(0.0031) (0.0020) (0.0016) (0.0014)
Perinatal conditions 0.0009 0.0023** 0.0017** 0.600
(0.0014) (0.0010) (0.0008) (0.0008)
E. Contralling for benefit eligibility
All stays 0.0180**  0.0167**  0.0126***  0.0082**
(0.0087) (0.0053) (0.0042) (0.0038)
Respiratory disease 0.0138** 0.0120***  0.0106*** O0D83***
(0.0055) (0.0035) (0.0028) (0.0025)
Bronchitis 0.0110**  0.0101**  0.0094***  Q@72***
(0.0050) (0.0032) (0.0025) (0.0023)
Perinatal conditions 0.0028 0.0041*** 0.0029** 018
(0.0021) (0.0015) (0.0013) (0.0012)

(*** 99%, ** 95%, * 90%)

Data sources: Hospital Morbidity Survey micro datal birth-certificate micro data, Spanish
National Statistical Institute, 2000-2013.

Note: We report coefficients on a December 201@dan 2011 dummy (the weeks right
around benefit cancellation) from equation (5). Abservation is a day (birth-date). The
dependent variable is the number of overnight halpations at age 7 to 59 days with a given
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diagnosis, of children born on a given day, divitlgdhe number of children born on that day.
Control variables include calendar month dummies, year fixed effects. The sample includes
all days in the last 1 to 4 weeks of October anddb@er and the first 1 to 4 weeks of
November and January (depending on the column)Qfdober-November-December-January
sets from 2000-01 to 2011-12. Standard errorshayens in parentheses.
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Table Al. The effect of benefit cancellation on the timing of births. Alternative
specifications

Panel A. Birth-certificate data (+/-1 week) 1 2 3 4
Dep. var.: Number of births 280.08*** 282.88*** 280.57*** 289.90***
(61.469) (59.975) (41.711) (43.522)
Number of births moved 980 990 982 1015
Dep. var.: In(number of births) 0.216*** 0.219*** 0.216*** 0.224***
(0.044) (0.040) (0.030) (0.028)
Share of births moved 11% 12% 11% 12%
Panel B. Hospital data (+/-1 week) 1 2 3 4
Dep. var.: Number of maternal 334.98** 339.25*** 315.92*** 335.81***
hospitalizations (66.70) (74.85) (43.90) (47.40)
Number of births moved 1172 1187 1106 1175

Dep. var.: In(number of maternal hosp.) 0.388***  0.394**  0.359***  (0.383***
(0.075) (0.081) (0.056) (0.065)

Share of births moved 21% 22% 20% 21%
N 168 168 168 168
Year dummies Y Y Y Y
Day of week dummies Y Y Y Y
Holiday dummy Y Y Y Y
Year*day of week N Y N Y
Day of year dummies N N Y Y

(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Spariigtional Statistical Institute, 2000-2012, and
Hospital Morbidity Survey micro data, Spanish Na#ibStatistical Institute, 2000-2012.

Note: We report coefficients on a December 2010 rdynfthe month right before benefit
cancellation) from equation (1). An observatioraiday. In Panel A, the dependent variable is
the daily number (log number) of births and the glanincludes all births in the last week of
December or the first week of January, for Decerdla@uary pairs from 2000-01 to 2011-12.
In Panel B, the dependent variable is the daily mem{log number) of birth-related maternal
hospitalizations (CIE 9-MC 650-669) and the sampieludes all birth-related maternal
hospitalizations in the last week of December e first week of January (depending on the
column), for December-January pairs from 2000-012@41-12. Robust standard errors are
shown in parentheses.
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Table A2. The effect of benefit cancellation on the timing of births, 2007-2012
sample

Panel A. Birth-certificate data +/-1week +/-2weeks +/-3weeks +/-4weeks

Dep. var.: Number of births 285.56*** 206.82*** 168.27*** 134.44***
(49.165) (31.172) (24.612) (22.451)
Number of births moved 999 1448 1767 1882

Dep. var.: In(number of births) 0.219***  0.158***  0.129**  0.103***
(0.034) (0.022) (0.018) (0.016)
Share of births moved 12% 8% 7% 5%

Pand B. Hospital data +/-1week +/-2weeks +/-3weeks +/-4 weeks

Dep. var.: Number of maternal 201.91** 157.81** 129.41** 105.78***
hospitalizations (42.64) (26.12) (22.87) (19.52)
Number of births moved 707 1105 1359 1481

Dep. var.: In(number of maternal 0.203***  0.161***  0.133**  0.108***

hospitalizations) (0.038) (0.024) (0.022) (0.019)
Share of births moved 11% 8% 7% 6%

N 70 140 210 280
Year dummies Y Y Y Y
Day of week dummies Y Y Y Y
Holiday dummy Y Y Y Y
Year*day of week Y Y Y Y
Day of year dummies Y Y Y Y

(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Spariitional Statistical Institute, 2007-2012, and
Hospital Morbidity Survey micro data, Spanish Na&bStatistical Institute, 2007-2012.

Note: We report coefficients on a December 2010 rdynfthe month right before benefit
cancellation) from equation (1). An observatioraiday. In Panel A, the dependent variable is
the daily number (log number) of births and the glamncludes all births in the last 1 to 4
weeks of December or the first 1 to 4 weeks of danydepending on the column), for
December-January pairs from 2007-08 to 2011-1Pdnel B, the dependent variable is the
daily number (log number) of birth-related materhaspitalizations (CIE 9-MC 650-669) and
the sample includes all birth-related maternal Habkpations in the last 1 to 4 weeks of
December or the first 1 to 4 weeks of January (dépg on the column), for December-
January pairs from 2007-08 to 2011-12. Robust st@herrors are shown in parentheses.
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Table A3. Fertility effects of the benefit cancellation

+/-1week  +/-2weeks +/-3weeks +/-4weeks

Dep. var.: Number of births -5.39 -21.79 -30.27 -40.7*%*
(50.19) (27.31) (20.07) (16.07)

Dep. var.: In(number of births) -0.0093 -0.0203 -0.0266* -0.0331***
(0.0385) (0.0205) (0.0151) (0.0121)

N 336 672 1008 1344
Year dummies Y Y Y Y
Month dummies Y Y Y Y
Day of week dummies Y Y Y Y
Holiday dummy Y Y Y Y
Year*day of week Y Y Y Y
Day of year dummies Y Y Y Y

Data source: Birth-certificate micro data, Spamisttional Statistical Institute, 2000-2012.

Note: We report coefficients on a December 201@dan 2011 dummy (the weeks right
around benefit cancellation) from the following megsion:B; = a + fDec2010-Jan2031+ J,,

+ @y + My + A + &, whereB is the number (or the log number) of births takpiace on day of
yeart and the main explanatory variabl®ec2010-Jan2011s a dummy that takes value 1 for
December 2010-January 2011 births. An observatianday. The sample includes all births in
the last 1 to 4 weeks of October and December @rfitst 1 to 4 weeks of November and
January (depending on the column), for October-Nber-December-January quadruplets
from 2000-01 to 2011-12. Robust standard errorsiaog/n in parentheses.
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Table A4. The effect of benefit cancellation on birth-weight, 2007-2012 sample

+-1week  +/-2weeks +/-3weeks +/-4 weeks
Dep. var.: Birth weight -14.3777*** -10.7014**  -3.5703 -2.0724
(5.3420) (4.1967) (3.6412) (3.1183)

Dep. var.; Birthweight  -0.0050**  -0.0039**  -0.0014  -0.0008
(in logs) (0.0019)  (0.0015)  (0.0013)  (0.0011)

Dep. var.: BW<1,500 0.0005 0.0010 0.0003 0.0001
(0.0013)  (0.0010)  (0.0008)  (0.0007)

Dep. var.; BW<2,500 0.0016 0.0008 0.0002 0.0004
(0.0032)  (0.0021)  (0.0017)  (0.0016)

Dep. var.: BW<2,750 0.0062 0.0036 0.0022 0.0020
(0.0038)  (0.0029)  (0.0025)  (0.0021)

Dep. var.; BW<3,000 0.0095* 0.0074*  0.0036 0.0029
(0.0051)  (0.0039)  (0.0032)  (0.0027)

Dep. var.: BW<3,500  0.0105**  0.0063* 0.0006 0.0006
(0.0050)  (0.0037)  (0.0031)  (0.0026)

N 175,823 357,968 539,044 719,402

(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Spamisttional Statistical Institute, 2007-2012.

Note: We report coefficients on a December 201@dan 2011 dummy (the weeks right
around benefit cancellation) from equation (4). tanvariables include: mother and father’s
age, mother’'s immigrant status and marital statusilummy for urban areas, two sets of
dummies for parental occupation, dummies for fisths, female babies, and multiple births, a
binary indicator for all December-January birthéinaar time trend, year fixed effects, and a set
of 50 province fixed-effects. The sample includésabies born in the last 1 to 4 weeks of
October and December or the first 1 to 4 weeks @fdvber and January (depending on the
column), for October-November-December-January qudets from 2007-08 to 2011-12.
Robust standard errors, clustered at the date, larneshown in parentheses.
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Table AS. The effect of benefit cancellation on infant hospitalizations by age, 2007-
2012 sample

Dep. var.: Hospitalization +- 1weeks +/- 2weeks +/- 3weeks +/- 4 weeks

rate
Age <7 days -0.0026 -0.0027 -0.0018  -0.0038*
(0.0048)  (0.0033)  (0.0027)  (0.0023)
Age 7-30 (1 week to 1 month) 0.0037  0.0049** 0805 0.0051**
(0.0026)  (0.0018)  (0.0015)  (0.0014)
Age 31-59 days (1-2 months) 0.0089*  0.0090*** 0.608  0.0062**
(0.0050)  (0.0029)  (0.0022)  (0.0019)
Age 60-89 days (2-3 months) 0.0002 -0.0004 -0.0011 0.0002
(0.0035)  (0.0022)  (0.0017)  (0.0014)
Age 90-179 days (3-6 months) -0.0051*  -0.0036* E3&*  -0.0029**
(0.0031)  (0.0021)  (0.0016)  (0.0014)
Age 180-364 days (6-12 months) 0.0003 0.0012 0.0018 0.0010

(0.0051)  (0.0029)  (0.0022)  (0.0018)

Age 365-1000 days (12-33 months) ~ -0.0077  -0.0102**0.0105**  -0.0089**
(0.0089)  (0.0051)  (0.0042)  (0.0040)

Age 0-33 months -0.0023 -0.0019 -0.0030 -0.0031
(0.0189)  (0.0111)  (0.0086)  (0.0076)
N 140 280 420 560

(% 99%, ** 95%, * 90%)

Data sources: Hospital Morbidity Survey micro datal birth-certificate micro data, Spanish

National Statistical Institute, 2007-2013.

Note: We report coefficients on a December 201@dan 2011 dummy (the weeks right

around benefit cancellation) from equation (5). Abservation is a day (birth-date). The

dependent variable is the number of overnight hakpations in a given age range of children
born on a given day, divided by the number of abifdborn on that day. Control variables
include calendar month dummies, and year fixedceffélhe sample includes all days in the last
1 to 4 weeks of October and December and the fitst 4 weeks of November and January
(depending on the column), for October-Novemberddauer-January sets from 2007-08 to
2011-12. Standard errors are shown in parentheses.
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Table A6. The effect of benefit cancellation on hospitalizations by diagnosis and

age, 2007-2012 sample

Dep. var.: Hospitalization
rate

+/- 1weeks +/- 2weeks +/- 3weeks +/- 4 weeks

Panel A. Age 0-6 days

Perinatal conditions (chapter 15) -0.0021 -0.0026 0.0615 -0.0031
(0.0046) (0.0032) (0.0025) (0.0022)
Panel B. Age 1-4 weeks
Perinatal conditions 0.0011 0.0019* 0.0018** 0.0917
(0.0016) (0.0011) (0.0009) (0.0008)
Perinatal infection 0.0000 -0.0000 0.0006  .0005
(0.0008) (0.0006) (0.0005) (0.0004)
Respiratory disorders (chapter 8) 0.0029* 0.0032***0.0037***  0.0035***
(0.0016) (0.0012) (0.0010) (0.0009)
Bronchitis 0.0021 0.0022*  0.0030***  0.003%
(0.0014) (0.0010) (0.0009) (0.0008)
Ill-defined conditions (chapter 16) -0.0001 -0.0001 0.0001 0.0001
(0.0006) (0.0004) (0.0003) (0.0002)
Panel C. Age 1-2 months
Respiratory disorders 0.0119**  0.0100***  0.0082** 0.0070***
(0.0036) (0.0021) (0.0017) (0.0015)
Bronchitis 0.0098**  0.0087***  0.0072**  @O6G1***
(0.0032) (0.0019) (0.0015) (0.0013)
lll-defined conditions -0.0016**  -0.0010**  -0.0068  -0.0006*
(0.0007) (0.0005) (0.0004) (0.0003)
Infectious diseases (chapter 1) -0.0003 0.0006 oemo 0.0001
(0.0006) (0.0005) (0.0004) (0.0003)
Panel D. Age 2-3 months
Respiratory disorders -0.0017 -0.0017 -0.0016 0@s0
(0.0020) (0.0013) (0.0010) (0.0009)
Bronchitis -0.0006 -0.0004 -0.0008 -0.0001
(0.0016) (0.0011) (0.0009) (0.0008)
Panel E. Age 3-6 months
Respiratory disorders -0.0024 -0.0019* -0.0018* 0009**
(0.0016) (0.0011) (0.0009) (0.0009)
Bronchitis -0.0016 -0.0012 -0.0014* -0.0615
(0.0013) (0.0009) (0.0007) (0.0007)
Panel F. Age 6-12 months
Respiratory disorders -0.0001 0.0005 0.0016* 0.0011
(0.0022) (0.0013) (0.0010) (0.0008)
Bronchitis 0.0003 0.0009 0.0017**  0.0011**
(0.0013) (0.0008) (0.0006) (0.0005)
Panel G. Age 12-33 months
Respiratory disorders -0.0000 -0.0010 -0.0014 600
(0.0037) (0.0023) (0.0018) (0.0018)
Bronchitis 0.0010 -0.0001 0.0001 -0.0007
(0.0015) (0.0010) (0.0008) (0.0007)
Panel H. Age 0-33 months
Respiratory disorders 0.0104 0.0091* 0.0088** 0007
(0.0084) (0.0050) (0.0039) (0.0035)
Bronchitis 0.0111* 0.0102**  0.0099***  0.q@***
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(0.0058)  (0.0035)  (0.0027)  (0.0024)
N 140 280 420 560
(*** 990, ** 9505, * 90%)

Data sources: Hospital Morbidity Survey micro datal birth-certificate micro data, Spanish

National Statistical Institute, 2007-2013.

Note: We report coefficients on a December 201@dan 2011 dummy (the weeks right

around benefit cancellation) from equation (5). @lpservation is a day (birth-date). The
dependent variable is the number of overnight hakkpations in a given age range and with a
given diagnosis, of children born on a given dayideéd by the number of children born on that
day. We show the results for the main group(s) téra) of diagnoses, and the main single
(three-digit) diagnosis, in each age range. Contaniables include calendar month dummies,
and year fixed effects. The sample includes allsdaythe last 1 to 4 weeks of October and
December and the first 1 to 4 weeks of NovemberJamiiary (depending on the column), for
October-November-December-January sets from 2007602011-12. Standard errors are
shown in parentheses.
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Table A7. The effects of the benefit cancellation on the timing of births by

province. +/- 1 week window.

Additional Daily

Additional Births per

Additional Births per 100

Births Hospital Beds

Panel A. Top 10 percent in thedistribution of Additional Birthsper Hospital
Almeria 4262  *** 0.474 0.286
Castellon 3.097 xxx 0.619 0.200
Cuenca 0.804 0.804 0.171
Huelva 3.133  ** 0.627 0.256
Sevilla 9.666  *** 0.403 0.196
Melilla 0.340 0.340 0.198
Panel B. Averages

Top 10 % 3.550 0.544 0.217
i\"/’g;gge 2.793 0.206 0.079

(*** 99%, ** 95%, * 90%)

Data sources: Birth-certificate micro data, Spaislional Statistical Institute, 2000-2012, and

National Catalogue of Hospitals, Spanish MinistiyHealth, 2000-2012.

Note: In the first column, we report coefficients December 2010 dummy (the month before
benefit cancellation) from equation (1), where dseayvation is a day, and the dependent
variable is the daily number of births in each pmoe. In this column 1, the sample includes all
births in the last week of December and the firsekvof January, for December-January pairs
from 2000-01 to 2011-12. The second and third cokidlivide the estimated province effects
in column 1 by the corresponding number of hospital the province and the number of

hospital beds in the province from the hospitatalogue, respectively.
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Table A8. The effect of benefit cancellation on birth-weight and mortality,
controlling for benefit digibility

+/-1 +/-2 +/-3 +/-4
week weeks weeks weeks
Panel A. Birth Weigth Outcomes
Dep. var.: Birth weight -15.06**  -14.19*** -6.51* -4.65
(6.5371) (4.6154) (3.7856) (3.3048)
Dep. var.: Birth weight -0.0036  -0.0040** -0.0017 -0.0012
(in logs) (0.0024) (0.0017) (0.0014) (0.0012)
Dep. var.: BW<1,500 -0.0017 -0.0004 -0.0005 -0.0004
(0.0013) (0.0009) (0.0007) (0.0006)
Dep. var.: BW<2,500 -0.0016 -0.0002 -0.0011 -0.0007
(0.0033) (0.0023) (0.0019) (0.0017)
Dep. var.: BW<3,000 0.0112*  0.0086** 0.0051 0.0043
(0.0057) (0.0040) (0.0033) (0.0028)
N 397,505 809,882 1,220,263 1,627,681
Panel B. Mortality Outcomes
Dep. var.: Latefetal death -0.0001 -0.0000 -0.0000 -0.0001
(per 1,000 births) (0.0007) (0.0p05 (0.0004) (0.0003)
Dep. var.: Neonatal mortality (24
hours) -0.0003 0.0001 0.0001 -0.0000
(per 1,000 births) (0.0003) (0.0p02 (0.0002) (0.0002)
N 418,539 852,606 1,283,972 1,712,552

(*** 99%, ** 95%, * 90%)

Data source: Birth-certificate micro data, Spamisttional Statistical Institute, 2000-2012.

Note: We report coefficients on December 2010-Jgn811 dummy (the weeks right around
benefit cancellation) from equation (4). An obséiorais an individual newborn baby. Control
variables include: an indicator for benefit eligilyi (October 2007-December 2010 births),
mother and father's age, mother’'s immigrant statu marital status, a dummy for urban areas,
two sets of dummies for parental occupation, duranig first-borns, female babies, and
multiple births, a binary indicator for all Decemilanuary births, a linear time trend, year
fixed effects, and a set of 50 province fixed-effedhe sample includes all babies born in the
last 1 to 4 weeks of October and December or tisé Tito 4 weeks of November and January
(depending on the column), for October-Novemberddduer-January quadruplets from 2000-
01 to 2011-12. Robust standard errors, clusterdieadate level, are shown in parentheses.

81



