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ABSTRACT

Why Does Starting School Older Harm
Schooling?
The Role of Youth Employment Laws®

Using Israeli data, we establish that the interaction between school entrance age (SEA)
policy and youth employment laws increases high school dropout rates among students
who start school olderNparticularly males. This is because these students become eligible
for employment at an earlier grade, increasing their likelihood and duration of work, which
amplifies dropout rates. Intriguingly, this effect is primarily driven by students who achieved
above-average test scores in elementary school. Among males, a higher SEA also reduces
participation in and scores on a college entry exam, as well as college enroliment. Unlike
most previous estimates, our estimates of the effect of SEA on college entry-exam scores are
free from age-at-test effects. In the longer run, a higher SEA reduces educational attainment
for both males and females and has a sizable negative, though statistically nonsignificant,
effect on their earnings. Our findings suggest that replacing the minimum working age in
youth employment laws with a minimum-grade-completion requirement could mitigate the
unintended consequence of higher dropout rates among older school entrants.
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| INTRODUCTION

The age at which childrenstart schoolplays a pivotal role in their human capital
accumulationmaking the issue important fmarents,policy makers and researchealike.
Seminal studiesby Angiist and Krueger (19911992 showed that the interaction between
school entrance age (SEpYlicy and compulsory schooling lawn the United States drives
higher dropout rates amongfudents who start school oldéFhis occurs becausethe
compulsory schooling lasumandatea minimum schootlropoutage soolder school entrants
facefeweryears ofmandatory schoolingecausehey reach theninimumdropout age at an
earlier gradeHowever, his mechanism does not appty countries where the compulsory
schooling law specifiesminimumnumber of completed gradestead ofa minimum dropout
age Thus while subsequenstudiesin the United StatebBaveconsistently found thatlder
school entrantare morgroneto drogping outof high schoo{Dobkin and Ferrea2010, Cook
and Kary 2016), researchn othercountrieshasfound no effect or even a positive effect of
entrance age on educational attainment (Bleiclal. 2011, Fredriksson and ...ck&014).
Lacking ary alternativemechanisnto explainwhy older school entrantare more likely to
drop out these studiegienerally attribute their findings to the presence or absence of
compulsoryschoolinglaw mechanismn theirrespectivecounties

However, Angrist and Krueger (1299 demonstratehat compulsory schooling laws
prevent ony 10% of students in the United States from dropping out of high school.
Furthermore studies have found thahild labor lawshave a more substantial impamt
educational attainmerthan compulsory schooling lasvdo (Acemoglu and Angst 2000,
Margo andFinegan 1996 . Acemoglu and Angrist (200@rguethatone of the main reasons
students leave high school isd¢ater the workplacejnderscoringhe need to examine how
child labor lawsinfluence dropout rates Despite thisargument the SEA literature has
completely overloo&d the impact of SEA on youth employment ahdw SEA policymay
interact withminimum working ageo leadolder school entrant® drop out of high school at
higher ratesThis alternativemechanismmay explainwhy studentsvho start school older
exhibit higher dropout ratetespite presumably being more majuaed why SEA effects vary
across countrie§.he primarypurpose of this gperis to fill this gap

Youth employment laws, common in most developed coungmsaplisha minimum
legal working age. As a result, students who start school a year older reach this age at an earlier
grade, making the outside option of working more accessiblehaisincreasing theisk of

dropping outof high schoolindeed, he literature provides direetvidence that stricter child



labor laws? requiring more years of schooling before allowing employment or setting a higher
minimum working agé lead to increase@ducational attainmerfAcemoglu and Angrist

2000, Lleragviuney 2002) Further eseach reinforces this linkshowing that greater access

to the labor market or better labor market conditions reduce schooling by increasing the
opportunity cost of educaticend encouraging students to work instéadha and Steinberg

2017, Charles et al. 20L8/ost studiedind that this effects particularly strongmongmale
studentgAtkin 2016, Shah and Steinberg 2021, Cascio and Ayushi 20@@tmarquettest

al. 2007, Holford 2020 However, these studies do not examine the full mechanism we
propose, as they do not directly address the role of school starting age in shaping access to the
labor market.

We explore this mechanisnm four steps. First, we establish that a higher SEA
significantly increases youth employméndneffectnot previously examined iheliterature.
Second, weprovide evidencéhatthis effect is driverio a large extertty the minimum legal
working age Third, weshowthat a higher SEAlsoincreases the probability of high school
dropout, particularly among males. Finally, we use several strategies to demonstrai that th
SEA effect onthe probability ofhigh school dropout idriven by youth employmenthese
findings suggest thathe well-establishegbositiveeffect of SEAon high school dropout rates
in the United Stategreviouslyattributed solely to compulsory schooling Rwayinsteadoe
largelyexplained bythe youth employment mechaniswe propose

Our identification strategy leverages a unique setting created byttaklsraeli school
entrance rule, which set a fixed scheolry cutoff date each year based on the Jewish calendar.
Since the Jewish lunar year is shorter than the Gregorian year, this cutoff falls on a different
Gregorian date in December each y&zonsequentlychildren born on the santeregorian
calendar date in different yearsyfall on opposite sides of the cutoff. This variatmeates
a natural experimenih which studentdorn on the same date of the year, who alsae the
same cultural and institutional environmesiartschool at different ages solddgcause ahis
shifting cutoff date, independent thieir socioeconomit®ackground oacademicapabilities.

To formalize thisintuition, we employ a hybrid identification strateghat combires
differencein-differences estimation with a fuzzy regression discontinuity (RD) approach
usingan indicator for whether a childasborn before or after the relevant cutoff point as an

instrumenal variablefor SEA. This strategy focuses on a narrow bandwidth around the cutoff



datesand identifies the impact of SEA by comparing differences in outcome variables across
years between children born on different dates

We usecomprehensive administrative records from the Israel Ministry of Education and
other Israeli governmental agencie§or two reasonslsraeli data are particularly apt for
exploring theeffectof SEA on youth employment and/ KD W blel &sFa\Vhgdvator driving
the positive effectof SEA on high school dropouttes First, youth employment in Israel is
quite prevalent, with nearly half of Israeli high school students working during the school year.
Second the compulsory schooling law, which mandates a minimum number of completed
grades rather than a minimum dropout age, is unlikely to drive a pd&SEkeffect on dropout
rates This context enables us to assess the significante gbuth-employment mechanism.

Our findings indicate that delaying school entry by one year increases the likelihood of
working during high school 16 percentage points, with this effect bg#b% larger for
males than for females It also lengthens the duration of employment by an average
of 2.58 months. Weprovide evidence thahis effectis largely driven by theninimum legal
working age:Employment rates remain flat beforeedls but rise sharply thereafter. This
pattern reveals the underlying mechaniStarting school a year older allows students to reach
the legal working age at an earlier grade, thereby increasing both the likelihood and duration
of employment during high school. Furthermore, we find thaStBA effect on high school
employment is substantially stronger in the second hdlOth gradethan in the firstas only
then do older students surpass the minimum working age and gain permission to work, unlike
their younger peers.

We findthatstarting school a year older increases the probability of high school dropout
by 4.0 percentage point asizableeffectthatexceeds those observedsarious studies the
United States Notably, theimpactis almostthree timedargerfor males (6.6%}ompared to
females (2.3%).n contrast, a higher SEA does naffect the probability of earning a
matriculation diplomawhentracking the same students from elementary schwoolighhigh

school completionwe find thaiabou 90% of theSEA effect on not completing higéchoolis

' In apreviousstudy(Attar and CoherZada, 2018), weisedthis identification strategy to estima®EA effects
on fifth- and eighthgrade test scores. In this studg significantly broaden our investigatibg examiningSEA
impacs over short, medium, and longterm horizonsgovering severgbreviouslyunexploredoutcome.

3 For comparison, Cook and Kang (20X that starting school a year older redsit&th-grade enrollment
by 2.3 percentage points dri2th-grade enrolimenty3.14 percentage points. Dobkin and Ferreira (20&@port
even smaller effects, estimating a negative SEA impact on high school gradfi&®ara 0.9 percentage points
in Texas and California, respectively.



driven by studenteho performed welin elementary school and achieved abaverage fifth
gradetest scoreé

We usevarious strategies to @vide compellingevidence that thpositive SEA impact
on high school dropous mediated byouth employmentzirst, we decompos¢he SEA effect
on dropout by employmentstatusin the previous gradedemonstratinghat the effect is
overwhelminglydriven by those whavere employed.Secondwe estimateSEA effects on
both the likelihood ofemployment durig 11th grade andhe likelihood ofdropping out
duringllth or 12th grade across various subgroupdinding a correlation as high
as 0.82 between the@wo. This strongcorrelationsupports our hypothesis thifie SEA effect
on dropoutis driven by prior employment Third, we estimate heterogeneous effects on
employment, dropout, and their interplay, observing consistent patensstance these
SEA effecs areweaker amonghildrenwith moreeducated parentmdstrongeramongthose
with more siblingsThese findingsalign well with those ofMontmarquettest al.(2007), who
showthatgender angharental educatioare key factors ischootto-work decisions.

We alsoassesshe impactof SEA on arangeof long-term outcomg® Consistenwith
our finding that a higher SEA significantlgcreaseghe likelihoodof high schooldropout,
particularly among males, we obsereerrespondingnegativeSEA effects on subsequent
educational outcomes exclusiveynongthem Specifically a higher SEAdecreaseshe
probability of taking a psychometric college entry exam, achieving high scores on the exam,
and emolling in college.Additionally, a higher SEA reduces théotal years of schoolindor
both males and female¥hese resultsuggest that delaying school entry does erdtance

human capital accumulation and may euapedeit. Notably, the pattern of SEA effects on

" However their higher scoremay haveaeflectedtheir older age at the time of the exam.

#Working in gradeg may lead to dropping owither duringthat grade orafter completing itwithout continuing

tothe nextWe decompose tHgEAeffect RQ 3G U R SiB ¢r&lég & ¥ W intotwo componentg1) the effect

of SEA on 3 Z R U NrLdgadle g and dropping out at gragler g+1 “and(2) the effectof SEAon 3SQRW ZRUNLQJ
in gradeg and dropping out at gradgor g+1 "We find thatthe latter effect is negligiblewhile the formeris

significant andaccounts fothe vast majorityof theoverall SEA effect on drpoutatthese grade$-or example,

more than 97% of the SEA effect on dropping out during #i2th grades is driven by those who worked in 11th

grade.

5 This analysis isvaluable because previous studies report mixed results on the effect of SEA dariong
outcomes. For example, Angrist and Krueger (19891 that SEAreducesearnings, and Blackt al. (2011)
observea negative effect until &0. In contrastbobkin and Ferreyra (2010) and Fredriksson and ...ckert (2014)
find no impact. Results agmilarly mixed for higher education outcomeé=r instanceCelhay and Gallegos
(2022) find that starting school a year older increases the likelihood of taking a college entrance exam and
improves test scores, whereas Hurvétzal. (2015)find no effect on SAT participation. Estimated effects on
college enrollment and completiatsovary: Dobkin and Ferreira (20169porta slight negative effect on college
enroliment and no effect on completion in California, with no significant results in TRxaentrast, studies by
Hurwitz et al.(2015) in Michigan and Maine, Dhuey al.(2019) in Florida, and Celhay and Gallegos (2022) in
Chilefind positive effects on both college enrollment and completion.
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high school completion arldter educational outcomes is consistefitese negative impacts
arelargely confined tanalesand are more pronounced amahgsewith lesseducated parents
andthose with more siblings.

Our SEA estimates on college entryam scores make a significant contribution to the
literature. Unlikein most studies, they measure the impact at a sithe when cognitive
abilities are closelyied to labor market outcomesnd arefree from ageat-test confounding.
Blacket al.(2011) is a notable exception, as it disentasitjlese effects by analyzing 1Q scores
from military exams taken outside of school arounel8y Theyfind that controlling for age
attestturnsthe SEA effect from positiveo negative, indicating that younger students would
slightly outperform their older peers if tested at the same’ ddés Teversedeffect” 2
observed only among male students in Norway, where compulsory military service applies
exclusively to male3 underscores the importance of examining whether this result holds
consistently when isolating agé-test effects in different contexts and among bo#tes and
females In Israel, students who complete high school at an older age face a shorter wait before
military service, enabling them to take the psychometric entry exam at approximately the same
age as younger graduates. Indeed, our analysis shows that SEA hagilsl@agd statistically
nonsiqificant effect on the age at which students take thasnexConsistent with Blacét al.
(2011), we find that SEAeducegest scores among malé¥e find no such effect among
females.

Our analysisreveals thatin the longer run, SEA reduces years of schooling for both
males and femalemnd has a sablenegative, albeibonsiguificant, effecton earnings between
ages28and 37. At the same time, SEA has no significant effect on the likelihood of
employment during these yeafglditionally, SEA does not affect the age at which individuals
begin or complete a first degree, indicating foathose who pursue higher education, starting
school later does noecessarilyelay entry into the labor market.

The implications of our findings are significant. First, the interaction between youth
employmentaws and compulsorgchooling lavg requires careful consideration when crafting
education and labor policies. For example, replacing the minimum age for employment with a
minimum gradecompletion requirement could mitigate the increased dropout rates among

older school entrants. Second, the impact of youth employment on high school dedesut

7 Most previous studies focus on test scores in elementary schodihdmabsitive SEA effects (Bedard and
Dhuey 2006, McEwan and Shapi2008, Elder and Lubotsk2009, Dobkin and Ferrear2010, Celhay and
Gallegs 2022). However, since all children in#2 schooling take exams at the same time, these estirages
confounded by agattest effectdecause othe intrinsic collinearity between SEA and age at testing.

5



suggests that interventions reduceVW XGHQWVY PRWLYDWLRQ wid ZRUN G
lower dropout ratesalthough the desirability of this goal warrants considerafitnird, there
are nethodological implications for estimating the returns to educésiea SectioiVl).
The rest of the paper proceeds as follol¥se next sectiobriefly provides background
on the Israeli compulsory schooling law and yoethploymentiaw. Sectim Il presents an
overview of the data used the analysis.In Section IV we outline the empirical strategy.

Sectio V presens the resultsandSection VI concludes with a brief summary.

I ISRAELI LAWS ON COMPULSORY SCHOOLING AND YOUTH
EMPLOYMENT

Compulsory schooling and youth employméaws are two potential mechanisms that could
drive a positive SEA effect on high school dropout rates. In this section, we provide a brief

overview of thee laws in Isradb contextualize our assessment of their relative importance.

LA The Israeli Compulsory Schooling Law

, V U De¢d@puMory schooling law,nactedin 1949, initially required childrenunder
ace 16 at the start of the school year stayin school untilthey completed Oth grade.With
the passing ofAmendmen®9 in 2007 and the beginning of its implementation in 2008s
requirement wagxtended tancludeall children undel18, andsince then, it hasmandagd
completion ofl2thgrade®

Most children in Israel start school between &gjéand6.7, with only0.5% in our

sample startingfter age 7As a resulttheyreach 10th grade befonérning 16 and12th grade
before turningl82 unless they repeat a grade (3.7% in our sam@lejsequentlynearly all
students in our sample ntée age condition specified in the law ameresubject to thesame
compulsory schooling requirement regardless of whether thegdsmtiool earlier or later:
Students who faakthe preamendment lawvererequired ® complete 10 years of schooling,
while those who faakthe postamendmentaw were required to complete 12 years. This

8 Under the law, parents are legally responsible for enrolling their children in school and ensuring regular
attendance, with penalties such as fines or imprisonment for noncompliance. The law also mandates that the state
provide free compulsory schoolingagiring children have the right to free education until they comflite

grade or tum 18 at the beginning of a school year. The Ministry of Education, local authorities, and schools are
responsible for ensuring students finish high school, with their efforts detailed in the Ministry of Education
Director *H Q H U D O T 9308 LAdiFeXammple, schools are prohibited from expelling students without providing

an alternative educational framework. Truancy officers, knowbilas sadir, monitor attendance to ensure
complianceThe new amendment extends parédrgsponsibility for their childre§ school attendance until they
completel2thgrade or tun 18, though legal penalties for parents apply only until the childstlén

6



suggests thahe compulsory schoolingw s unlikely to explain a positive SEA effect on high
school dropout rates either case. Moreover, th® D £§avigeis also unlikely taexplain it
If, in any given period, students born before the cutoff (whoestaxthool youngerjvere
subject to the pramendment law while those born after it (who sthgchool olderwere
subject to the postmendment law, we would expect SEA to have a negative effect on dropout
rates2 not a positive oné since the posatmendment law requires more years of schooling.
In Section V.D, we provide empirical evidence that the positive effect of SEA on high school
dropout is not driven by either the [gitvhangeor its age requirement.

I1.B The Israeli Youth Employment Law

ThelsraeliYouth Employment Lawenactedn 1953, regulates the employment of minors
unde 18. Accordingto the law childrenunde 16 cannot be employed unless exeatgfrom
compulsory schoolingwhile tho® 16 or older are permitted to work after school hodsis
minimum legal working agemplies that studentsorn justafter the schootentry cutoff date
and startingschoola year older cafmeginworking as early as the second halfldith grade
Thoseborn justbefore the cutoff date arglartingschool a year youngenust wait untilthe
second half ol 1thgrade Thus, this law is expected tesult ina positive association between

SEA and the likelihood and duration of employment during high school.

1l DATA

Our database includes administrative records from the Israel Ministry of Educagmibn
cohorts of studentsho started school betwad 997 and2 KHUHDUMARKRUWY" DQG
five cohortswho started10thgrade betwe®1991 and1995 K H U H Bld WR-HKLR &Y RokAll
cohorts, ouraw datasetincludes information on the entire population of studémfsublic
schools living in Jewish localitietotaling ,  observationsWe excludd 2,405students
(0. %) born on Januarl 2 becausehe reported date of birth for these birthsinreliable?
ard 2,5 4 students(0.3 %) with an extreme entrance age of two or more years earllatesr
thanpredicted®

As we employ a fuzzy RD design, we focus on a maf&28-day) bandwidth around each

$ The Ministry of Educationbegan documenting student record4991, initially tracking students only from
10thgrade onward.

10 To illustrate, the number of reported births for immigrant children from Africa on Jaduiary9.12times

higher than the average number of births on other dates. This pattern appears to be driven by immigrant children
from Ethiopia, for whom Januatymay have been recorded as the birth date when the actual date was unknown.
While Januaryl births appeared reliable for nammigrants and immigrants from other continents, we excluded

all Januaryl births as a precaution. Notably, in none of the years in oursgtteas January the schockentry

cutoff date.



schoolentrance cutoff, definings a period the 56 days within that bandwidih.ensure the
validity of our design, we use only periods with data on childreboth sides of the cutotf.
Our final RD sample includer |, observationdor the young cohorts ar87,258for the
old ones.

Appendix Table B outlines the dataetstructure The firstthreecolumrs specify the
period numbernumber of observationsind cutoff dateAdditional detailsinclude location
relative to the cutoffbefore or after)expectedschool starting date, expected yeathe fifth-
grade exam, and age range of students at thefe2@l @, the latest year for most outcomes.
This last variabledemonstrateshat students in the same period are roughly the same age,
regardless of whether theyere born in Decembef one yeaior January of the subsequent
yearor whetherthey arein different grades during the study period. Thus, when estimating
SEAS§ effect on employment and wagarnings in adulthood (ag28:7), we compare
earnings and employment in the same calendar year, considering any age difeerence
negligiblefactor inearning potential.

The table alsshowsthat by the end 52017, the youngest individuals in the young
cohorts were arouh?20 years oldmeanng that all could have completed high school by this
age, even if they had repeated a grddhels, these cohortdlow us to estimate all sherand
mediumrun SEA effects on the same students and specifically to examine whether those who
experienced shoterm benefits from a higher SEBAsuch as improved fiftgrade test scores
and reduced likelihood of grade retentfolater faced a higer risk of high school dropout.
Similarly, by the end ©2017, the youngest individuals the old cohorts were arati38 years
old 2 an ageéby which thoséntending to acquire higher education would likely heompleted
it. For example, the National Institute for Testing and Evaluation report®8f#o of
psychometric college entigxam takerslo so before ag30. Thus, measuring this outcome at
age 38 serves as a strong profgr ever taking tis entrance exanthusminimizing selection
bias. Thislogic extends to several other lengn educational outcomesvhich we examine
using the old cohortsSpecifically, we estimatehe effect of SEA on higher education
outcomesas well as employment and earnirgages 28 82 and 33 837.

Each record in our datetincludes information on parental education and whether the
student attended a religious public school (Mamlachti Dati in Hebrew) or a secular public

school (Mamlachti). The records of the young cohorts also report the year of school entrance,

" Thus, we excluded students aftee 11990 cutoff (startng school n 1997) and before #1998 cutoff (startng
school n 2004),since we lack data on tlegher side Similarly, for the old cohorts, we excled periods around
the 1975 and 1980 cutoffs.



the number of times the student attended each gradetahgearsof schooling completed in

K A2, and whether a matriculation diplomas earnedTherecords for theld cohortsbegin
trackng studentnly from 10thgrade preventing us fronebsering when theystarted school
orwhether they were held back or skipped a graflas, vwe extrapolate the entrance age based
on the yeathey started10th grade assuming no grade retention skipping These records
include long-run educationabutcomes such aseducational attainmentollege enrollment
bachelor§-degreeeligibility, and the ageat which individualsstart and complettheir first
degreeAll our outcome variables are measuesdd 2017.

To facilitate ourestimaion of the SEA effects on avide rangeof short, medium, and
long-term outcomes,hee Israeli Central Bureau of Statisticgiergedthese administrative
records with four additional sources

1) Information from the Population Registif Q WKH VW XGH QaNdihe GDWH F

following background characteristics: gender, number of siblings, continent of
birth, S D U Ho@nfiherff of birth,and indicatorsfor whether the studemtand
parents were born in Israel

2) Fifth- andeighthrgrademath, Hebrew, English, and sciertest scoresrom the

Growth and Effectiveness Measures for Schools (Meitzav in Hélhoe\®002 8.
The Meitzav examnfifth grade was administered to a represengatinein-two
sample ofschools, witheachschoolparticipatng every two yearsin general, all
studentsexcept those in special educatiorere testedWe standardized theaw
test scores1(#00 scale) by grade, subjeand year, setting the mean to zero and
the standard deviation to one.

3) Information from the National Institute for Testing and Evaluabionwhether the

student applied for a psychometric college entry exam, the stidga at the time
of the exam, the total score, aihé subjectscoresin math, Hebrew, and English

4) Information from the Israel Tax Authoritgn employment and wage earnings

from 2000 to 2017

The employment data are particularly useful for our study, as they are available
monthly, allowing us to distinguish whether a student worked during the school year
(SeptembetJune) or summer vacation (Julugust). We define a student as employed during
a grade if they worked at least three months during the school year. A student is considere
employed during high school if they worked at least one school year Inedtieard 12th
grades. Independently, mployment during a specific grade is defined as working throughout

the school year the student is expected to atteasked on their entrangear,regardless of

9



grade retention oskipping. Thisdefinition aligns with ourproposedmechanism, which
suggestshat older school entrants work more during high school because they reach the legal
working ageearlier,with incentives to work driven by age rather than grade I&Velalso use
these employment data to estimate SEA effects on employment and wage éaadatisood
(ages 28 7).

Table 1 presents smmary statistics for the treatment and background variabids
columrs 1 B reporting onthe young cohorts andolumns 4 6 on the old cohortsSimilarly,
Table 2 presents summary statistics of the outcome variables. The top panel coverarshort
mediumterm outcomes, while the bottom panaleports longterm outcomes.
Approximatey 8% of students did not compéei2th grade, about half worked during high
school, and @unda third did not earn a matriculation diploma. On average, a student worked
for approximate) 6.4 months during high schodGiven that about half of the students did not

work during high school, those who did worked for an average of approxinoaielyear.

IV EMPIRICAL STRATEGY

Estimating the effects of SEA on outcomes using Qu@ld likely result in biased
estimates, aSEAis endogenously determined by child and paremtabservea@haracteristics
that affect the outcom@ee for example Bedard and Dhye2006, Elder and Lubotgk2009,
Cook and Kag 2016, Depew and Ene2016, Landerg et al.2017,2020. Theinitial Israeli
schoolentrance rulein effectuntil 2015, provides a rare opportunity égtimatethe causal
effects ofSEA while controllingnonparametricallyor dateof-birth effects. This rule set the
schoolentry cutoff date on the same Jewish calendar date eaclSymaathe Jewish year is
shorter than th&regorian yeatrthis fixed dateshifts each yeaacrosdifferent Gregorian dates
in December. As a resutthildren born on the same date in different years may fall on opposite
sides of the cutoff date. This creates a natural experimevitich studentdorn on the same
date of the year, who alshhae the same culturandinstitutional environmentstart school at
different ages solelpecause othe shifting cutoff date, independent of thearcioeconomic
backgroundor academiccapabilites We exploit this exogenous variation in the cutoff dates
across years to estimate SEA effects witdeibly controlling for dateof-birth effects.

To formalize thisintuition, we employ a hybrid identification strate¢fyat combines
differencein-differences estimation with a fuz&®D approach.This strategyfocuses on a
narrowbandwidth & 28 days around the cutoff dates and, within this bandwid#ntifiesthe
impact ofSEAby comparing differences theoutcomevariableacross years between children

10



born on different dateSpecifially, we estimate the followintyvo-stage least squareE3LS)

specification
TUxed L‘J4 E US ® "H#yxed U®UXééETx Ei;E&E YU><é£]-)
Here ;(xeis the outcome variable for childborn on dated, dayof weekw, and periodp;

U xe s a set of characteristics of the child and family;, &, and i are fixed effects for

dateof year, dayof week, angperiod, respectively

An indicator for whethea child was born before or after the relevant cudateserves
as aninstrumentalariable forSEA. Since there is sharp positive discontinuity in the SEA
around the cutoffFigure 1), theinstrument is strongly correlated with SEAith the Fstatistic
on the excluded instrument consistently exceeding the strictest criteria recently suggested by
Lee (2022):2 Our parameter of interest ist, which is thelocal averagetreatmenteffect of
SEA among compliersNotably, wlike standard RD specificatioAsvhich rely on the
assumption thawithin the narrow bandwidth around the cutoff dateldren born on different
dates do not systematically differ in unobserved dimensians approachnstead relies on
the weaker assumption traichdifferencesnayexistbut areconstant acrogseriods

A potential threat to our identification strategy is that parents may time births around
the Jewish entrance cutagffwhich couldintroduce differences in unobserved characteristics
affectingoutcomes? To validate our desigaye employedthree strategies. First, we conducted
two surveys taasses$iow oftenlsraeli parents sethe Jewish calendar imeir daily lives,
especiallyregardingthe schoolcutoff date The responsesdicated that most @l not usethis
calendaandwereeven umwarethatthe cutoff datevasbased on itMoreover, rone knew the
exact cutofidate These results suggéstth timing around cutoffiatess unlikely. The survey
details argpresentedn AppendixA.

Second,Appendix Figure B1 demonstrate that key background characteristics are

smoothat the entrance cutaff Additionally, columns 3 and 6 of Table 1 indicatethat after

20ur identification strategy, which holds the date of birth constant, satisfies monotonicity. For compliers, shifting
a child from before to after the cutoff increases their schotvance age by one year, while for netaders and
alwaystakers, it has no effecthus, asuming no defiers, the instrumental variable is monotonically related to
theschool entrance age. For a detailed discussion on monotonicity in various specificstidmns the literature

see Attaret al.(2024).

Bt has been shown that birthdataght not be entirely random, even within a narrow window around sehool

entry cutoff dates, as parents might sAiff KLOGYV ELUWK GDWH IURP RQH VLGH RI WKH F
that may or may not be related$&A. For example, Dickex€onlin and Chandra (1998howthatchildren are

more likely to be born in latBecembethan early Januafyecause dfax benefitsSuch shiftcaninvalidate RD

approaches relgg on Gregorian cutoffthat coincidentally falat the end of the yeaHowever,our strategyis

only compromised if such shiftsccur relativeto theJewish calendadate of birth. We next address thncern
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accounting foffixed effects related to daté year, dayof week, andperiod? central elements
of our identification strateg¥ individual traits are balanced around the c@dfor both the
young and olaohorts,only 3 of 45 covariates showtatistically significant differencesound

the cutoffs consistentvith whatone would expect by pure chanie.

Third, we test whether birth numbers are continuous at the cutoff, which would indicate
that parents do not timairths. Appendix Figure Bpresents a McCrary (2008) density test
showing with weekly data that the number of births remains continuous around the cutoff date,
indicating no manipulation. We use weekly data to smooth fluctuaboiseng because
weekend birthsare rarer Notably, even if there are differences between children born on
different daysof the week we control for them by including gaf-week fixed effects in all
our estimations. Additionally, Appendix Figure3presents a second test based on density
discontinuity in thedaily number of births, using local polynomial density estimations and
their 95% confidence intervals (Cattaneb al. 2018). This testonfirms that there is no
manipulation around the cutoffs. The overlapping confidence intervals and-vhkiep
of 0.87 for the null hypothesis of continuous density at the cutoff further support the validity
of our designWe present furtherobustness checks Appendix C.

V RESULTS

V.AEffects on Grade Retention

Appendix Figure B plots grade retention against the number of days relative to the
relevant cutoff, separated by gendear, three educational phases: early gradgés3)(
intermediate gradedl (6), and later graded ). It assesses whether the sharp discontinuity
in SEA at theschoolentrycutoff, as shown in Figerl, leads to similar discontinuities in grade
retention. The results are consistent across genders. The top panel shows a sharp discontinuity
for retention in gradel 88: Students born just at the cutoff are much less likely to repeat a
grade. This effect diminishes in the middle panel (gdd6) and disappears entirely in the
bottom panel (grader 9).

Table 3 presents TSLS estimates from equatib)y) $howing that starting school older

significantly decreases the probability of retention in gsdd8, with the effect beingearly
twice as large for males (0.Bpercentage points) compared feemales (0.08 percentage

points). The impact of SEA on grade retention diminishes in higher grades, becoming smaller

" Additional balance checks weomnducted for indicators of missing values in mofheducation, fathe§
education, number of siblings, and parefaentinent of birth. All these variables, which are omitted from the
tablebecause ofpace constraints, were found to be balanced around the entry cutoff dates.
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and statisticallynonsigificant for grade 4 6 and nearly zero for grad@ 9. This declining
impact mayindicatethat SEAeitherhas less influence on retentias students progress to later
gradespr it may reflecta reducedEA effecton repeatin@ grade after alreadyaving done
so in earlier gradesTo explore this questionfurther, we estimate thenpact of SEA on
retentionspecificallyin grades 4 6 and 7 0 without prior retentionin these estimatiors, the
outcomevariabletakes thevalue ofoneonly if the studentvasretained in grade4 6 without
prior retentionin grades 1 83, and similarlyfor grade 7 9 without priorretention in gracgel +

6. The resultsstill show no significant effect of SEA on retention in these later stages
suggestinghat SEA has less influence on repeating a grade as stuplergeess to higher
grades. This finding impliethat focusing resources on early grades/be more effective in
reducing overall retentiopotentiallypreventing the need for interventianshigher grade$®

V.B Effects on Elementary School Test Scores

Appendix Figure B plotsnormalized fifthgrade test scores in math, Hebrew, science, and
Englishagainst the number of days relative to the relevant cutoff. The figure reveable siz
positive discontinuity at the cutoff for all subjects and both genderse Fgpésents the TSLS
estimates for fifth and eighth grades, showing that starting school a year older significantly
improves normalized fifttgrade test scores across all subjdotsboth genders. It also
increases the likelihood of achieving abawerage scores in all subjects combitfed.

By eighth grade, the effects of SEA vary by subject and gender. For males, the effect on
math scores nearly doubles, and the impact on Enggistesremains stable. In contrast, the
effect on Hebrewscoresdiminishes and becomemnsigificant, while in scienceit nearly
disappears. For females, timapact on mathscoresremains stable, but it decreases and
becomemonsigificant in all other subjects. The tracking system in Israel, which begins in
seventh gradenly for math and English, potentially exhs the persistence ahe effects in
these subjects, especially for malesisTfinding is consistent with théterature which
indicates that the impact of SEA tends to last longer when children are assigned to tracks earlier
(MYhlenweg and PuhaR010, Fredriksson and ...ckert, 2014). Overall, starting school a year
older provides shotterm benefits in early gradescluding higher test scores andeduced

probability of grade retentigmostof whichfadeby latergrades.

* Additionally, the last two rows of the tabteportthe effect of SEA on retention in grade6 and 7 9 among
students whdiad not been retainéa earlier grades, again showing no impact of SEA. However, these conditional
results are suggestivather tharcausal, as thegondition onno prior retention, whiclmay itself be influenced

by SEA.

% However, like otheestimatedor elementary school test scores in the literataresarealsoconfounded by
ageat-test effectgsee footnote 6)
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V.C Effects on YoutEmployment and Mechanisms

Effects on Youth Employmeritigure 2 shows, for both genders, a sharp positive
discontinuity in youth employment at the schealry cutoff, indicating that students born after
the cutoff are more likely to work during high school. Appendix Table B2 provides reduced
form estimates foseveral key employment variables, showing that being born after the cutoff
increases the likelihood of working in each high school gradditionally, it increasegotal
employment duration and earningg approximately 11.% and 8.5% of the sample mean,
respectively.

Panel A of Tal#5presents TSLS estimatder the likelihood and duration of
employment during each grade in high school and ovdtathowsthat for both genders,
starting school gear oldersubstantially and significantly increases both the probability and
the duration of working during each grade in high school. Specificallyncreases the
probability of working during high school/ld6 percentage points (31% of the sample mean)
and the duration of employmeny B.58 months (40.4% of the sample ar®.While the effect
on employmentduration is similar foboth gendersthe effect on the likelihood of working
is45% larger for maleslespitenearly identicasample averages

As greatemwork intensty is linked to a highelikelihood of dropping out of high school,
we next focuson measures of work intensjguch asealearningsUnfortunately the Central
Bureau of Statistics provides only anneakning data,which do not alignwith the school
yearthatrunsfrom September to JuneoBddress thissue we estimate the effect of SEA on
children§ earningsn each calendar year during high schamwting thateach calendar year
overlaps twaonsecutivgradesTo mitigate the influence of outliers, we winsorize thg5%0
of earningsThe resultspresented i\ppendixTableB3, show that higher SEA significaiy
increasegarnings in each calendar year duttimgh schoobnd overall Starting school a year
olderraises earning®ver the three calendar yeabgginning inninth gradeby 55% of the
samplemean with similar effects among males and femal&sally, to assesshe effect of
SEA onvaryinglevels of work intensity, wexaminethe effects of SEA on havingarnings
above the median, ¢fv5th percentile, and #90th percentile with percentiles calculated
among those with a positive incom&he results again indicate thathigher SEA has
significant positive effects on thesmitcome variabledor both males and femaled-or
example, starting school a year older increases the likelihood of earning aledi&hth
percentile by abdul2.8 percentag points(66% of the sample mean).

Why Do Older School Entrants Work More During High School? There are several

possiblereasonsvhy dder school entrants are more likely to work during high schedit,
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they reach the minimum legal working agea lowergrade If studentsview this legal ageas

a binding constraint, reachirigearlieris likely to increag both ther likelihood and duration

of working during high schoolSecond,being older within their grade makes them more
mature, increasing the supply of job opportunities from employers and fostering a stronger
intention to work.Third, labor regulation®ften offer higherwagesas students ageiving

older school entrants a greater incentivevork in each gradeln this section, werovide
evidence thathe minimum legal working agaays akey role in driving older school entrants

to work more during high school.

In our RD sample, most students began school at atéuhor 6.7 years old.
Consequently, durinthe first half ofl0thgrade, none of these students had reached the legal
working age,while only the older students hagached itby the second halfif the legal
working age actas a binding constraint, the SEA effect on employmsénuldbe greaterin
the second half of0Oth grade than in the first. The resulgesentedn Panel B of Tald5,
confirm this expectatiorilheyindicate that the effect of SEA on the likelihood of working is
more than twice as large in the second halt@h grade compared to the first. Furthermore,
for males, the effect is more than four times greater in the second half. Similarly, the effect of
SEA on work duration islaosttwice as large in the second halftbgé 10th gradeas in the
first half.

To further investigate whether the legal working age acts as a binding constraint, we
WUDFN VWXGHQWYVY HPSOR\P HQ2¥day WiDAMX sfouRd thé) legalL PH Z L
working age, provided this window falls within the academic y8gaecifically, we include
only months from September through June and exclude thosggthe summer vacation.
6WXGHQWVY DJH LV PHDVXUHG DW WKH VWDUW RI HDFK ZR
on Decembe3, 2000, employment in Decemti2016 would be recorded asvo days before
the cutoff. Figure 3 displays the share of students employsdnumber ofdaysrelative to
ace 16, with linear trends on either side of the cut@mployment rates remain flat before
age 16 but sharply increase fra8% to14% within the 120 days following the cutoff.
Appendix Figure B presents residuals from a regression of employment status on individual
fixed effects,capturingGHYLDWLRQV IURP HDFK VWXGHQWYV DYHUDJI
and refledng the same trend observed in Fig3r These findings suggest that reaching the
legal working age is a key factor driving older school entrants to work more during high, school
sincetheybecome eligiblat an earlier grade.

Additionally, we estimatequation 2) to formally examine whether there is a structural

break athe legal working agefd.6:
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TLHKUIALR GEUEU @ % E U @ %aEU @ %@ %aE a2
Here, ' | L HK U | Ayki8 an indicator forwhether child in periodp is working at timet; 4 %5 .
is the F K L @dg fh€asuredn days relative to the cutoff of ad6; and # % is an indicator

for whetherthe childis aboveage16. (representsstudent fixed effects, capturirime-
invariantcharacteristics of child and U, denotes period fixed effects. The resalts reported
in Appendix Table B4, separately for each gendethwith and without student fixeelffects
The findings indicate that the slope of the trenakiarly0 andnonsigificantbefore the cutoff
but increase 15-fold (to 0.000445)after the cutoff beconing significant at tie 1% level.
Finally, at the bottom of the table, we report thet&tistic of a Chow (196@¢stfor a structural
break at ag16. The Fstatistic is very large, strongly indicating that we can easily reject the
null hypothesis and conclude that a structural break exists. Overall, these results provide direct
evidence that the minimum legal working ggays a pivotal role irour youthemployment
mechanism.
Vv.D Effects on High School Dropout and Mechanisms

Effects on High School Dropaut this section, we provide evidence tladthougha
higher SEAoffersthe shortterm benefitsliscussed in SectisiV.A and V.B, it increaseshe
risk of high school dropougigure 4 plots high school outcomes against the number of days
relative to the relevant cutofiRanel Arevealsa siable positive discontinuity in the share of
males not completml12th grade indicating that students born after the cutudfvea higher
probability of not completing high schodNo such discontinuity is observed for female
studentsPanel Bshowsno evidencefor either males or femalesf adiscontinuity in the share
of students not earning a matriculation diploma

Panels A and B of Tabb present reducetbrm and TSLS estimates, respectively.
Colum 1 showsresults for the entire populatiooplumn?2 focuses on femaleand columns
3 and 4 present results for mal&@ke TSLSestimatesor males indicate thatarting school a
year oldeincreaseshe likelihood of not completingOthgrade ly 2.3 percentage points %
of the sample meaaimong malgs 11thgrade ly 5.3 percentage points 8%), andl2thgrade
by 6.6 percentage points (68%). Theallereffect on 10th-gradecompletionmay suggest that
students whdeginworking in the middle oflOthgrade are likely tdinish the grade but not
continuefurther. In contrast, femalesxperienceno significanteffect on completing10th or
11thgrade, and the effect dr2th-gradecompletionis smaller? 2.3 percentage point&3.4%

of the sample averaganong femaleg and only approaches significance at 18% level.
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Additionally, for both males and femalese resultsprovide no evidence that a higher SEA
offers any benefit for earnirgmatriculation diploma.

MechanismsAs detailed in Sectioll.A, the Israeli compulsory schooling law, both
before and after the passage of Amendn@8ntequiredchildrento completea fixed number
of gradesregardless of their scheehtry age, making it unlikelhat the law explainghe
positive link between higher SEA and high school dropout. Howavanall exemption exists:
Before the amendment, students were required to complete 10th grade only if they had not
turned16 before the academic yeandafter the amendment, theyere requiredo complete
12th grae@ only if they had not turnelB. These exemioins appiedto justthe0.5% of students
in our samplevho stared school above agéand the3.7% who repeada grade. To further
reduce the possibility that the positive SEA effect on high school dropout is driven by the
compulsory schooling lawye reestimate the effects of SEA on complefiith,11th and 12th
grades, this time focusing only on children who started school below agdwerethus not
exempt The results, presented in columnshow that He SEA effects remain largely
unchangedWe do not conduct a similar analysignditioning on not repeating a grades
grade repetition maiself bean outcome of SEA.

While both the preand postamendment versions of the law are unlikely to account for
a positive SEA effect on high school dropout, it could be argued that this effect is influenced
E\ W K Hcl@angg Yd/address thisoncernwe estimate equatiol), which allows the SEA
effect on dropout to differ before and after the amendménile also controlling fothe law{ V

change Specifically, we estimate the following TSLS specification:

uxed LWE W @ #Hyxef U & #Hye DAS. =S E U WAS. 55 £
U®U><éaETx EiéEéé EYUxéé (3)

This specificationincludes two endogenous variablesSEA and its interaction with

NewLaw? and thusve use two instrumental variables: indicator for birth after the entrance

cutoff and its interaction withlewLaw. Table 7 reports the resultshowingthat the effect of

SEA on dropout is significant for each grade between 10th atig With no significant

differencebefore and after the amendmehtese findings demonstrate that the positive SEA

HITHFW RQ KLJK VFKRRO GURSRXW¥Ye.LVY QRW GULYHQ E\ WKH
Another potential mechanism is tlséiidents who start school oldeand are thus older

for a given gradé are more likely to get married give birthduring high school, which could

increase their tendency trop out However, the low prevalence of marriaff36%)and
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childbirth (0.17%)among high school studentsaor samplesuggests that these factaisnot
drive thisresult

We suggest that employment during high school, which serves as an outside option,
drives the positive SEA effect on high school dropout, particularly among males. This
mechanism aligns with Holford (2020), which finds that jiane work significantly
contibutes to high school dropout for males oflySimilarly, Montmarquette et al. (2007)
estimate a structural model showing that working during high school reduces the likelihood of
continuing studies, particularly among mal&sSeveral other studies also support this
mechanismfinding thatbetter labor market conditions reduce schooling by increasing the
opportunity cost of education and encouraging students to work instéhdthe effects
generally stronger for mal€atkin 2016, Shah and Steinberg 2021, Cascio and Ayushi 2022).
Furthermore, our finding that the SEA effect on dropout is stronger for males is consistent with
our previous finding that the SEA effect on youth employment is also larger for males.

Next, weemploy several strategiesgshowthat the positive SEA effect on high school
dropoutamong maless likely driven by youth employménWe hypothesize that working
during a grade may leagtudens to drop out in tht grade orto completethe gradebut not
progress tdhe nextong suggestinghat dropoutsn 10th#1thgrades areinfluenced ly 10th-
gradeemployment andiropouts m 11th#2th grade ly 11th-gradeemployment.To test this
hypothesiswe decompose the effeat SEA ondropouts n 10thfA 1thgrades, expressingt as
the sum ofthe SEA effects o ZRUNiLXQth JUDGH DQG GURSSLQJ RXW™ DQ
in 10th grade and dropping outlf the effect is driven i 10th-gradeemployment, theirfst
componenshould besignificant andaccount formost of the overall effect, while trs=cond
componentshouldbe negligible and nonsigificant. We also apply the same decomposition
for 11th#A2thgrade dropoutbased a 11th-grade employment.

17 A potential explanation for this gender difference is that males perceive studying and working as substitutes for

their career development, while females view them as complementary. Holford (2020) supports this idea, showing

that females with pattime wak experience at agkb are more likely to enter managerial or professional roles by

age25, a pattern not observed among males. Holford also finds that females who work during high school tend to
self-select into retail and catering jobs, which develop cognitive skills such as financial literacy, mental arithmetic,

and interpersonal skills,iglding longterm educational and labor market returns. In contrast, males are more
OLNHO\ WR ZRUN LQ GHOLYHU\ UROHV ZKLFK GR QRW GHYHORS WKHYV
stronger academic performancEKLFK PD\ SURWHFW WKHP IURP FKDOOHQJHV WKDW
greater resilience and coping skills, which help them balance work and school.

8 Their model considers two types of students: those who prioritize work over grades, wheimeart
employment harms their grades and leads to dropout, and those who prefer staying in school and maintaining
strong academic performance, which could leagniployment without causing dropout. Their estimated model

indicates that a larger proportion of female students belong to the latter group, suggesting a stronger preference

for schooling over work.
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Figure 5 presents the reducddrm of this decompositionrPanes A and B plot the
likelihood of 3working in 10th grade and dropping owturing 10thH1thgrads™ DQG 3QRW
working in 10thgrade and dropping out dugriOthfA1lthgrade " againsthe number oflays
relative to the cutoffAs expected he graprsfor malesshowa sharp discontinuity at the cutoff
for working and dropping outbut nd for ot working and dropping outSimilarly, Panels
CandDrevealD VKDUS GLVFRQW LA Xthghatleladddroping biut QugilLth+
12th grades “with no such discontinuity fo Q RW Z Rl MNh @patieland dropping out
during 11thA2thgrades These findings suggest that the SEA effect on high school dropout
among males is driven youthemployment. In contrast, no discontinuities appear in any of
thesevariablesfor females

Table 8 presents TSLS estimates of this decomposition. For medésnn 1 shows
that starting school a year older increases dropoutgllifith1th grades by 3.1 percentage
points. This overall effect compris2.5 percentage points foAvorking in 10th grade and
dropping ouf (column2), represenihg8 % of the total effect,and a nonsiqificant
0.6 percentagepoints for ot working n 10th grade and dropping ol{column3). These
resultsagainindicate that the SEA effect airopout among males is largely driven by those
who worked n 10th grade. For females, the overall effect and both components are highly
nonsiqificant, suggesting no similar link to youth employment. Colshi6 apply the same
decompositiorior dropout durig 11thfA2thgradesbased on employment statuslilthgrade,
revealing a similar pattern. For males, the overall efeecBipercentage points, driveximost
entirelyby a significah 4.2 percentag@ointsincrease forivorking in 11thgrade and dropping
out” (column5), while the ot working” effect €olumn6) remains negligible. For females,
the overall SEA effectsi2.3 percentagepoints. Although both components are of similar
magnitude, only the effeédr working and dropping odtis significant!®

Secondye adopt @ analysissimilar tothat of Angristet al.(2022)to demonstrate that

a specific mechanism drives tkéfect of a treatment variable on an outcome variabhis

19 Another approach to examine whether the effect on dropout is driven by youth employment is to estimate SEA
effects separately for those who worked and thosedidhnot. While this approach is more intuitive dibesnot
provide causal estimatessit conditions on employmeniyhich is itselfan outcome of SEA. Figure/llustrates
thelikelihood of dropping out durign10th# 1thgrades by the number oflaysrelative to the cutoff, with separate
panels for those who worked atithse whadid notwork in 10thgrade. It also shows the likelihood of dropping
out during 11th#2th grades by employment statusiil1th grade. The results reveal sharp discontinuities at the
cutoff, but only for males who worked in the previous grade. Similarly, Appendix TdbpeeBents the TSLS
estimates. For males, the SEA effectl®th to 11th-grade dropouamong those who workéd0.2  and highly
significant,while and nonsigificant among those whaid not In 11thA2thgrades, the effect$0.128for
those whaworked ail 0.014for those whalid not For females, lacoefficients arenonsiquificant. These results
again indicate that the SEA effect on high school dropout is driven by youth employment.
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approachinvolves estimaing the W U H D Vefedi QoW §oth the mechanism and outcome
variables acrossvarious subgroups arekaminng the correlation between these effettsour
case,ZH HVWLPDWH WKH dmbldymént dutig@{th gRade” &nd dropping out
in11th#A2th grades” D @dSessvhether the intensés of thesetwo effectsare correlated.

Figure 6 showstheeffectsizesacross the subgroupshere each point represents a subsample,
with the xaxis indicating the effect of SEA on employment and Haeig indicating its effect

on dropout. Thestrong positive correlation(0. ) between these effecpgovides additional
suggestive evidence that the SEA effect on high school dropout is driven by youth employment.

Sinceour youth-employment mechanissignificantly drives high school dropout only
for males,we nextfocus on male students and estimate heterogeneous effects on youth
employment, not completing 12th grade, not earning a matriculation diploma, and
combination®f youth employmenitvith notcompletingl2thgrade In these specifications, we
use two instrumeng&an indicator for birth after the entrance cutoff and its interaction with the
heterogeneous variaeo instrument for the two endogenous variables: SEA and its
interaction with the heterogeneous variafileis analysidgs intrinsically valuable because it
identifies which students are most affected by our propaseagloyment mechanism.
Additionally, it allows us toassesswhether the heterogeneous effeots theseoutcome
variablesoperate in the same direction. If they tlus provides further suggestive evidence
that the effects of SEA on not completih2thgrade or not achieving a diploma are driven by
youth employmentThe results, presented Ranel A ofTable 9, show that the heterogeneous
effects onthese variablegenerallyalign in the same directiorSpecifically, all SEA effects
are smaller fostudents with more educated paremtso are less likely to work during high
school In contrastthese effectarestrongeramong students with more siblingxceptfor the
effect onyouth employmenper sewhich is close to zero ambnsiqificant.

A Dynamic Approach: Sheiterm Benefits and Lorfierm Reversal Effectén the
previous sections, we demonstrated that students who start school older experierteenshort
benefits such as a lower probability of grade retention (€&pland higher fifthgrade test
scores (Tald4). However, in the medium term, they als@e a higher probability of high
school dropout (Tabl6). Fortunately, ar datasettracks theestudents from school entry to
high school completignallowing us to examindor the first time vinether a higher SEA
increases the likelihood that the same child will benefit in the s&vontfrom higher scores or
no grade retention anyktlaterdrop out

To investigate thigjuestion we decompose the overall SEA effect on not completing

high schoolbased onwhetherthesestudens previouslyachieved abowveor belowaverage
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fifth-gradetest scoresSpecifically, we express theverall SEA effect on not completing high
schoolas the sum of the SEA effects ¢ E RavEragescores and not completing high
VFKRRO  D@&EréageVWORZHY DQG QRW FRPSOHWLQJ KLJK VFKR
effectwasdriven by the former componerthis would suggestthat our youtkemployment
mechanism increases dropout rates not only among traditionally weaker students but also, and
evenprimarily, among students who initially performed well in elementary school.

Figure 7 presents the reduced form of this decomposition. Panels A and B show that
particularly among maleshere is a sharp discontinuity at the cutoftie combined outcome
boveavera@ 5th-grade test scores and not complgti2th grade “while there is no such
GLVFRQW LI@KW-&Varad Sh-gtade test scores ral not completig 12th grade ”
Similarly, there is asharppositive GLVFR Q W L Q X L W \albwawrigbti-gtatfeRest L Q 3
scores and not earning a diplom@ KHUHDV WKHUH LV D VKDU $elQAdIJDWLYH
avera@ 5th-gradetest scores and not earning a diplorma

Table 10 presentsTSLS estimates of th decompositionfor the following outcome
variables: high school completionemployment during high school, not completing high
schoo] not earning a matriculation diplomand combinations of these outcarigach entry
in the table represents a separate regresSiolnmn 1 showsthe overall SEA effect orach
outcome variable among childra tested in the fifth-grade exams while
columrs 2 and 3 display the components forabove and belowaveragefifth-grade scores,
respectively For example, in the first row, the over8EA effect on not completing high
school is0.027. Of this figure, the H Il HF Wabdv&averag S5th-grade scores and not
completirg 12th J U D G #4024(89% of the overall effect) andsististicallysignificant, while
WKH HIIH Baldw-dRapag 5th-grade scores and not complegri2th JUDGH™ LV
only 0.003 and is statisticallynonsigificant. This meansSEA reduces the likelihood of high
school completion 2.7 percentage poist primarily offset by a2.4 percentage points
increasen the likelihood of Jachieving abovaverag 5th-gradescores and not completing
high school ‘along withan additional negligible amibnsigificant increasefd0.3 percentage
points in the likelihood ofachieving belowaverag 5th-gradescore and not completing high
school ”

Similarly, the resultstronglyindicate that the SEA effect on employment during high
school idrivensolelyby children who achievkaboveaverag 5th-gradescoresThefindings
are even more striking for not earning a diploma. While delaying school entry by a year
increasedy 9.3 percentage point8v KH O L N HDdvKd&vEr &g Sthigrade scores and not
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earning a diploma’it reducesoy 9.2 percentage point¥ KH O L N Hielowcdvérage Sihi 3
gradescores and not earning a diploma

Furthermore, the last two rows of the tabl®w the results of this decomposition floe
combined outcomes obeing employed during high school and not completigth grade”
and3EHLQJ HPSOR\HG G XU L Q damihgakmatrie lldriéh @lipQaBN RV
thatthe SEA effects on these combined outcome variables are driven by students with above
averagefifth-grade test scores. For example, the last row shows that SEA significantly
increasedy 6.1 percentage pointthe probabilitythat a child will first achievaboveaverage
fifth-gradetest scores, thework during high school, and finallgot achieve aigloma In
contrast, SEA reducdsy 1.8 percentage pointthe probability that a child will firsachieve
belowaveragdifth-grade test scores, then work during high schead, finallynot achieve a
diploma Columrs 4 %6 present a similar decompositid@ased orwhether childenretained a
grade prior tdhird grade The resultagain reveal thtthe SEA effect aredriven bystudents
who did not retain a gradk summarythese findings support our hypothesis that most of the
SEA effecs on not completing high school and not earning a diploma are driven by students
who benefied from a higher SEAthrough higher fifth-grade test scores ana reduced

probability of grade retention.

V.E Effects on College Entiigxam Takingand Scores

From this pointonward we use data on our old cohottstudents who had reached at
leag 38 years old when the outcome variable was measute@stimate SEA effects on long
term outcomes. We begin byalyzingthe effects o5EA on participatiom and scoresnthe
psychometric college entry exam. Admission to most Israeli higher education institutions
depends on a weighted average of matriculation diploma scores and psychometric scores. The
psychometric test, comparable to the SAT in the United Statasstendardized exam with
quantitative, verbal, and English sections. Our data include total scores, ranging
from 200 to 800, and section scores, rangingnfir60to 150, with standard deviations of
abou 100 for total scores and arod20 for section scores.

Figure 8 depicts several higher education outcomes relative to the sehtgl cutoff,

separated by gender. Panel A shows the psychoresgim participation rate. Consistent with
our finding of a negative discontinuity in high school completion only among males, a sharp
negative discontinuity in exam participation is also observed exclusoratyales. The TSLS
estimates in Tabl11 (first row) indicate thafor males, starting school a year older reduces
the probability of taking thesychometric examyb13.5 percentage point&@bou 27% of the
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sample mean Among females, the coefficient is also negative but much smaleé31) and
statisticallynonsigificant.

Notably, individuals take this exam at varying agasd somenay take itmore than
once The average age of taking the exailfor males ad 19.9 for femaleswith 27. % of
participants in our sample taking it during high schaéair students who took the exam
multiple times, we use their initial scor&¥e do not control foage atexam as the decision
of when to take the examayitself be influenced by SEA. However, as shown in the second
row of Tabk 11, the SEA effect omge atthe time of the exars minimal and statistically
nonsiquificant for bothgenders, with coefficients of gn0.17 years (aboutwo months) for
males ad 0.32 years (less thafour months) for females. This finding esttributableto the
practice in Israewhereby studentswho completehigh schoolyoungerwait longer until
military recruitmentthus takingthe psychometric exasrafter military service at roughly the
same age. This unique context provides a rare opportunity to obtain SEA estimates on test
scores that are not confounded by-agtest effects.

Our SEA estimatesn test scoresontribute to the literature iwb key ways First,
theycapturethe effect of SEA on test scores at a much later stajeWwfX Gakla@amie fareer
whenthese scores are particularly relevantdoquiringhigher educatioand reflect cognitive
skills relevant to labor market performancecond,unlike in most of the literaturepur
estimates are free fromgeat-testconfounding Black et al. (2011)is a notable exception,
havingaddressdthis issue byanalyzing military IQexam scores Norway,but unlike Black
et al., who study only malese examine these effects for batlales and females

Estimating the effect of SEA on test scores amongtab&trsis likely to introduce
sampleselection biasas higher SEA reduces the likelihood of taking the exidm.reasoning
is thatstudentswho take the psychometric exam regardless of their SE&)\ on average,
stronger tharmarginal studenténduced toparticipate onlybecausehey havelower SEA
(Krueger and Whitmore, 20039 Thus, within the group of tesakers, those with higher SEA
are, on average, stronger than those with lower, $&3Alting inan upwarebiased estimate of
the true SEA effect on test scores.

To address thigproblem we follow the approach of Gralobe et al. (2023) and
estimateacross the entire population of studetite effect of SEA on the probability of

achieving scores above each quartiieeshold In this analysis, atudentis consideredas

& Krueger and Whitmore (209Miscuss this argument and cite prior studis®g statdevel datathat find
average test scores tend to decline when more students take the college entry exam, likely because marginal test
takers are weaker than the average student (Dynarski 1987, Card an@®@&ne
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scoringabove a givemuartile only if they took the exam and exceeded that threswvbiite
students who did not take the examtagatedas not meeting any of the threshold scores. This
approach is valuable for two reasons: First,-testtakers did not achieve the threshold scores
required for higher education, making their status equivalent to taking the exam and not
meeting the thresld. Second, it provides a lowdound estimate of the true SEA effect on
test scores by assumititatall nontesttakers fall below the tieshold. Additionally, we report
conditional estimates among téskers While these estimates may be upwwgrbiasedthey
serve as an upper bound for the true SEA effassuming nottesttakers are no stronger than
testtakers.For consistency in comparing results between the entire sample anakegst
guartile thresholds amalculated solely among tdakers who took the exam for the first time.
Together, these estimates provide both lower and upper bounds for the true SEAefiest
scores.

Panel B of Figue 8 plots the share of studengpplying forthe exam and scimig in the
top quartileagainst the number afays aroundhe schookentrance cutoff daterhe figure
reveals asharpnegative discontinuityput only for males Those born just after the cutoff are
less likely to scoren the top quartileompared to those born just before. Edld presents the
TSLS estimates for both the entire sample andtagstrs. Among males in the entire sample,
higher SEAreduceghe likelihood of scoring abovweachquartile threshold foboth thetotal
scores andach otheindividual subject scosezMoreover, &cept for theSEA effect on scoring
in the top quartile of the English exarh which is negligible andnonsigificant? all
coefficients are substantial, ranging between and i132 percentage points, withixs
significant at tle 5% level and several otheegther significant onear significancat the 10%
level. Forexample starting school a year older significantly reduces the probability of scoring
above the second and third quartiles in tibi&al score ly 13.2 and .0 percentage points,
respectively, and in the quantitative exam1B.7 and 9.7 percentage points, respectively.
Furthermorethe estimates among téakersviewed asupperbounds, are nevesignificantly
positive Additionally, a higher SEAshowsa negativgthoughnonsigificant) coefficient on
averageotal, quantitative, and verbakores. Overall, our findings among males aliglosely
with those of Blaclet al.(2011), reinforcinghe ideahat when agattest effects are isolated,
the positive effect of SEA on test scores turns negative. In essence, if tested at the same age,
students stairig schoolyoungeroutperform their older counterparta.contrastfor females,
estimatedor both theentire sample and teikersshowno significanteffect of SEA on the

likelihood of achieving scores abovegaven quartile Additionally, the SEA coefficientson

24



theaverageotal scores and each of the subject scaresow positive, thouglstill statistically
nonsiqificant.

As in Black et al. (2011), our setting has themitation that some students took the
psychometric exam during high school. This raibesconcern that identying the pure SEA
effectmay be confounded if older school entrants consistently had less schabtimgtime
they took the exam. For instance, Blatkal.found that students born before the cutoff date
had, on average, ®more years of schooling at test time compared to those born after the
cutoff. Consequentlythey suggest thahe estimated SEA effect should be interpreted as a
lower baund of the benefits of starting school at an olderAfele we share the same concern,
it is less significant in our settinébout threequarters of our sample took the exam after high
school, when all students ha®mpletedthe same number of schooling yearg y&ars).
Moreover, ar data show thateyears of schooling at test time for students born before and
after the cutoff are very simildrl18and 11.78 years, respectivelySpecifically, anong
females, the number of years of schooling is idehtiodboth sides of the cutofiyhile among
males,those born after the cutoff have piAl043 fewer yearsof schooling? a negligible
difference

Nevertheless, to addresgen thisminor concern that our SEA estimates on test scores
might be confounded by years of schooling at the tintalohg the examwe re-estimatethe
effects of SEA on the likelihood of achieving a total score above each quatrtile, this time
excluding students who took the exam during high school. That is, we focus only on those who
took the exam after high schdowhen all these students had the egmars of schooling or
those who dichot take the exam at all. Notably, since taking the exam after high school may
itself be influenced by SEA, we consider this analysis suggestive rather than causal. The results,
shown in Appendix Table B6, are even strong@ty among males does higher SEA have a
significant negative effect on the likelihood of achieving scores above each quartile.

V.F Effects on Higher Education Outcomes

Consistent with our findings that male students who enter school at an older age are less
likely to apply for the psychometric exam and achieve high test scores, we find they also have
a lower probability of entering college (Panel C of Fe@ishows the discontinuity).
Table 11 provides TSLS estimates, indicating that starting school a year older reduces the
probability of college entry among males 18.3 percentage points (23% of the samplean).
For females, the effect is also negative and substa@ier¢entage points) but not statistically
significant. Panel D of Figer8 further shows that children born just after the cutoff complete

fewer years of schooling across both gende®&.S estimates, reported Trable 11, indicate

25



that starting school a year older reduces years of schoolin@.4t years for males

ard 0.53 years for females. Additionally, a higher SEA has no impact on the probability of
completing a first degree or on the age at which a first degree is started or conipieted.
indicates thator those who pursue higher education, starting school later doascestsarily
delay entry into the labor market.

Examining heterogeneous effects on these ‘e educational outcomesveals a
verysimilar pattern to that observed for high school complefitiese effects aggnificantly
negativeonly for males(except for years of schooling, which is significant for both genders)
less pronounced fahosewith more educated parentndmore pronounced for those with
more siblingsPanel B of Tald 9).

V.G Effects on Employment and Earnings

Finally, weassesshe impact of SEA oemploymentand earningstages 28 82 and 33+
3 , defining individuals asemployed if the income exceesl10% of the average real wage
earningdor therespective agaterval To reducethe influence of outliers, we winsorize the
top 5% of earningsTheresults, presented Ranel B ofTable 11, suggesthatthe effecs of
SEA on employmentlikelihoodin both age groupare nonsigificant, though quite siable
(7 percentage pointgpr ages 27 82 among males

For earnings, the estimated effects are negatigk siable for both genders and age

ranges bunot statisticallysignificantbecause thstandard errorare impreciseStarting school
a year older increases real earnings during 2ge32 and 32 87 by 5.5% ard 6.0% of the
sample mearrespectively. Dividing these estimates by 8teA effect on years of schooling,
which is 0.474 years,yields an implied return to educatiofabou 11% #2%. Although our
estimates are imprecise, thenagnitudesalign with several studiethat finda similar return
(Ashenfelter and Kruegd994; Staiger and Stkd997; Angrist and Kruegel991;
Duflo 2001). However, since these estimates aret tatistically gnificant, they are also
consistent with studiesuggestingminimal to no educational return@ischke and von
Wachte 2008 Stephens and Yg®014, Meghir and Palra2005).

VI SUMMARY AND CONCLUDING REMARKS

This papeuseda unigue identification strategy thawnparametricallgontrolledfor date
of-birth effects to estimate the causal impac8BA on a broad range short, medium, and
long-term outcomes We demonstrate that the interaction between SEA policy and youth

employment laws leads older school entrants to drop out of high schoghat ratesasthey
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reach the legal working age an earlier gradeNotably, this effect is driven primarily by
students who initially performedgell in elementary school

We found that higher SEA alsoeducesthe likelihood of taking a college entrance
exam, achieving high scores, aadrolling incollege. These effects are pronounced among
males, particularly those with more siblings and less educated parents.ibintist previous
studies, ouestimates opsychometridest scoresre not confounded by agétest effects

In the longer run, higherSEA reduces years of schooling for both genders and has a
sizablenegative, albeibonsigificant, effect on earnings between 8@ and 37. Overall, our
findings suggest that while delaying schentry may offer shorterm benefits, such as higher
elementary school test scores and reduced grade retention, it does not acceletatenlong
human capital accumulation and may even hinder it. Thus, parents should carefully consider
this tradeoff before GHOD\LQJ WKHLU FKLOGTV VFKRRO HQWU\

Our results also suggest tipaticy makershouldconsidethe interaction between youth
employmentawsand compulsory schooling laws wheesigningeducation and labor policies.
For instance, had the Israddouth EmploymentLaw seta minimum number of completed
grades instead of a minimum age, it might have mitigated the higher dropout rates among older
school entrants.Moreover, our study highlights that youth employmesignificantly
contributes todropout rates, suggesting that interventiaiming to redue@ VW XGHQWV
motivation to work during high school coukffectively lower these rates. Howevesych
interventions requireareful consideratianStudentsdo notbenefitequally from staying in
school longerandfor those not pursuing higher education, work experience might improve
career prospectindeed, thaeonsiquificant SEA effect we found on earnings suggestswtieat
cannot rule out the possibility thfar somestudentsppting for work over continued schooling
might be a rational choice, reflecting largely unchanged earnings potential.

Our findings alschelp explain how variations in youth employment policies across
countries can account for diflatSEA effects on dropout rates. In Sweden, for example, study
allowances reduce incentwé& leave school for work, which maelp explainthe positive
SEA effect found there bigredrickson and ...ckdgi2014), unlike in the United States. This
difference reflectsQRW RQO\ 6ZHGHQTV FRP 3 XlicH Ratka MIRIKEBRMR OLQJ O
number of completed grades rather than a minimum dropolu lagge alsothe reduced
incentiveSwedish students face to drop oubrder towork.

Finally, the study underscores important methodological implications for estimating
returns to education. Instrumental variabsesh asquarter of birth odocation relative to

schootentry cutofs may inadvertently captuthe combined effect of years of schooling and
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loss of work experience during high schéblThus, dfferences in estimated returns to
education across studies rialysolely on compulsory schooling laws, or their variations across
countries and time, may alseflect shifts in youth employment laws$.For instance, an
increase in the schodlopoutagethatcoincides with a change in the legal working ageld
significantly affect the estimated returns to educatiormany countries, youth employment
laws prevent children from working before the compulsory schoolingcéagely linkingthe
minimum dropout age angiinimumworking age. Disentangling these effects is essetatial
understanding the true factors influencing returns to educatidprovidesfertile ground for

future research.

21 Cascio and Lewis (2006) challenge the validitythe quarteiof-birth instrument by showing thitdirectly
affectstest scores. Buckels and Hungerman (2Gu8her demonstrate that the relationship between quarter of
birth and outcomearisedrom variations in maternal characteristics across births throughout the year. We suggest
that even if this conceris addressety concentrating on a short interval around the sekatily cutoff and
controlling for dateof-birth effects, the instrument might still be invalasit couldinfluencethe outcome variable

not only through years of schooling but also through youth employment.

& (For a comprehensive review of this literature see Card (2001).
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Tablel. Summary statistics and balance test of background variables

Young Cohorts! =70,758 Old Cohorts! =37,258

Mean SD Balance Mean SD Balance
Test Test
1) (2) ) (4) (5) (6)
Treatment Variables
After cutoff 050 050 050 0.50
Actual entrance age 6.4 0.43 6.33 0.49

Background Variables

J)DWKHUfV HGy¢&d) WLR 0.023 0.149 -0.002 0.033 0.179 -0.004
J)DWKHU YV HalydaBW LR 0.198 0.399 0.005 0.294 0.456 -0.010
)DWKHUYV H@éBSDWLR 0.332 0471 0.012 0.262 0.439 0.004
)DWKHUYV HEABye&s)yLR 0.287 0452 -0.015 0.262 0.440 0.018
J)DWKHUfV HGE&&ye&s)/LR 0.093 0.291 0.002 0.070 0.255 -0.009
J)DWKHUfTVY HGXFDWLR 0.066 0.249 -0.001 0.080 0.271 0.001
ORWKHUYV H&ye&BWLR 0.023 0.150 0.000 0.035 0.184 -0.005
0 R W Kédlut§t\wn (811 years) 0.156 0.363 0.003 0.279 0.448 0.011
ORWKHUTV HGealspWLR 0.370 0.483 -0.008 0.270 0.444 -0.006
ORWKHUYV HGQ@X%yebrg)y LR 0.293 0.455 0.007 0.289 0.453 -0.001
ORWKHUTV H@&Ryebrg) LR 0.124 0.330 -0.008 0.088 0.283 -0.001
ORWKHUYVY HGXFDWLR 0.033 0.180 0.006 0.040 0.196  0.002

Number of siblings (0) 0.060 0.238 -0.004 0.046 0.210 0.001
Number of siblings (1) 0.209 0.407 -0.008 0.191 0.393 0.008
Number of siblings (2) 0.349 0.477 0.010 0.333 0.471 0.011
Number of siblings () 0.314 0.464 0.006 0.345 0.475 -0.016
Number of siblings (6+) 0.068 0.252 -0.003 0.086 0.280 -0.003
Male 0.507 0.500 -0.006 0.493 0.500 0.000
Enrolled to a secular school 0.754 0.431 -0.002 0.808 0.394 -0.005
Father born in Asia 0.033 0.178 0.004 0.139 0.346 -0.001
Father born in Africa 0.099 0.299 -0.004 0.196 0.397 0.004
Father born in USSR 0.131 0.338 -0.003 0.114 0.318 0.012
Father born in Europe 0.033 0.178 0.002 0.102 0.303 0.007
Father born in NA/Australia 0.017 0.128 0.001 0.011 0.102 0.001
Father born in South America 0.014 0.118 0.002 0.017 0.129 -0.001
Father born in Israel 0.649 0.477 0.000 0.390 0.488 -0.022
Mother born in Asia 0.023 0.151 0.003 0.100 0.300 -0.001
Mother born in Africa 0.079 0.270 -0.003 0.180 0.384 -0.001
Mother born in USSR 0.151 0.358 -0.010 0.129 0.335 0.013
Mother born in Europe 0.034 0.182 -0.002 0.081 0.273 0.004
Mother born in NA/Australia 0.020 0.139 0.000 0.013 0.113 0.002
Motherborn in South America 0.016 0.126 0.000 0.018 0.133 0.000
Mother born in Israel 0.676 0.468 0.012 0.469 0.499 -0.017
Student born in Asia 0.002 0.040 -0.001 0.003 0.051 0.000
Student born in Africa 0.008 0.090 0.000 0.009 0.097 -0.004
Student born iJSSR 0.051 0.220 -0.003 0.089 0.284 0.010
Student born in Europe 0.008 0.091 0.001 0.013 0.1112 -0.005
Student born in NA/Australia 0.013 0.112 0.002 0.010 0.098 0.004
Student born in South America 0.004 0.062 0.002 0.006 0.077 0.000
Student born intsrael 0.914 0.280 0.000 0.871 0.335 -0.005

Notes:Columnsl £ and 45 report means and standard deviations for the young and old cohorts, respectively.
Columns3 and6 report the slope from a regression of the background variable listed in the first column on our
instrumental variable (an indicator farth after the cutoff), controlling for datef-year, dayof-week, and period

fixed effects. Numbers in bold are distinguishable from zero &%hsignificance level.
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Table2. Summary statistics of key outcome variables

Variable Period Obs Mean SD
() () () ()

Data Set A: Young Cohort

Normalized5th-grade math score 17 24,623 0.030 0.989
Normalized5th-grade Hebrew score 1#7 24,424 0.031 0.990
Normalized5th-grade science score 17 24,464 0.026 0.996
Normalized5th-grade English score 17 24,189 0.036 0.985
Normalized8th-grade math score 1#7 14,612 0.004 1.002
Normalized8th-grade Hebrew score 17 14,713 0.009 0.997
Normalized8th-grade science score 1¥7 14,370 -0.003 1.003
Normalized8th-grade English score 1% 14,333 0.022 0.990
Retained betweelst and 3rd grades 1% 70,758 0.027 0.163
Retainedbetweemth and 6th grades 1¥7 70,758 0.020 0.139
Retainedetweenrth and 9th grades 1% 70,758 0.022 0.146
Did notcompletelO years of schooling 17 70,758 0.026 0.159
Did not completell years of schooling 1% 70,758 0.046 0.209
Did not completel2 years of schooling 17 70,758 0.075 0.264
Completed a matriculation diploma 1% 70,758 0.675 0.468
Employedduring 10th grade 1% 70,758 0.116 0.320
Employed durindl1th grade 17 70,758 0.252 0.434
Employed durindl2th grade 1% 70,758 0.455 0.498
Employed during high school 17 70,758 0.515 0.500
Months employed during high school 17 70,758 6.381 7.631
Real total earnings during high school 1% 70,758 2.400 3.411
Data Set B: Old Cohort

Applied for a psychometric exam 841 37,258 0.506 0.500
Started a first degree 841 37,258 0.583 0.493
Completed a first degree 841 37,258 0.451 0.498
Years of schooling 841 37,258 14.2 2.4
Psychometric verbal score 841 18,857 107.4 19.2
Psychometric math score 841 18,857 109.4 18.7
Psychometric English score 841 18,857 109.4 22.1
Psychometric total score 841 18,857 549.6 98.0
Employedbetween age28 and 32 841 37,258

Employed between ag88 and 37 841 37,258

Real total earnings at age28 and 3 841 37,258 121.7 95.0
Real total earnings at agé3 and 3 841 37,258 167.7 141.1

Notes:The reported means and standard deviations of the normalized scores in fifth and eighth grades differ from
zero and one, respectively, as normalization was applied to the entire population that took the exam, not limited
to those within th&8-day intervdaround the cutoff dates. Real earnings are reported in thousands of NIS.
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Table3. SEA effects on grade retention

Sample All Male Female
Average () () ()

-0.055" -0.075" -0.039"
0.07 (0.010) (0.016) (0.010)
Observations 69,103 34,914 34,189

-0.013  -0.025  -0.002
(0.008) (0.016) (0.007)

Observations 68,065 34,341 33,724

-0.001  -0.005  0.002
2 (0.006) (0.014) (0.009)

Retained during gradesl 8

Retained during grades4 6 20

Retained during grades7 9

Observations 66,933 33,464 33,469
Retained only during -0.008 -0.019 0.000
grades4 6 2 (0.007) (0.013) (0.005)
Observations 67,171 33,812 33,359
Retained only during 0.005 0.016 -0.005
grades72 9 2 (0.005) (0.010) (0.006)
Observations 65,436 32,621 32,815

Retained during grades

4 %6 among children not -0.009  -0.021  -0.000
retained in gradesl 8 0.012 (0.007) (0.014) (0.005)

Observations 65,718 32,952 32,766
Retained during grades 0.004 0.015 -0.005

7 ® among children not
retained in grades1 $ 0.012 (0.005) (0.011) (0.006)

Observations 62,954 31,112 31,842

Notes:The table presents the effect of SEA on grade retention, with each entry derived from a
separate regression. The row headers indicate the outcome variables, and the column headers
specify the populations included in the regressions. An indicator for #fiteh the entrance

cutoff is used as an instrument for SE. estimationsinclude the full set of control variables
reported in Tabld, along with fixed effects for date of year, day of week, and periodFThe
statistic on the excluded instrument rasffem341to 2,011.Standard errors, clustered by date

of year, are shown in parentheseg.< 0.1,” p < 0.05,” p< 0.01.
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Table4. SEA effects oimth- and8th-grade normalized test scores

5th grade 8th grade

All Male Female All Male Female

() () () () () ()
| ormalized 0.284" 0.252 0.298" 0.361" 0.499° 0.303
math score (0.079) (0.128) (0.104) (0.136) (0.206) (0.160)
F-stat on ex. inst. 840 314 603 282 208 169
Observations 24,623 12,141 12,482 14,612 6,923 7,689
I ormalized 0.417" 0.487* 0.378" 0.051 0.051 0.062
science score (0.091) (0.178) (0.094) (0.104) (0.191) (0.110)
F-stat on ex. inst. 643 215 432 265 144 158
Observations 24,464 12,018 12,446 14,371 6,961 7,409
I ormalized 0.361" 0.403° 0.336" 0.206 0.375 0.120
English score (0.074) (0.162) (0.099) (0.112) (0.196) (0.121)
F-stat on ex. inst. 620 199 562 249 139 162
Observations 24,189 11,845 12,344 14,334 6,923 7,410
I ormalized 0.349" 0.412° 0.310" 0.200 0.273 0.150
Hebrew score (0.087) (0.165) (0.089) (0.128) (0.250) (0.124)
F-stat on ex. inst. 923 315 640 260 203 162
Observations 24,424 11,969 12,455 14,714 7,013 7,700
Above-average 0.196" 0.223" 0.177" 0.106° 0.162 0.071
scores across all
subjects (0.041) (0.065) (0.054) (0.052) (0.086) (0.056)
F-stat on ex. inst. 967 312 681 345 263 226
Observations 32,505 16,086 16,419 26,012 12,661 13,351

Notes:The table presents the effect of SEA on fitihd eighthgrade test scores across different
subjects, with each entry derived from a separate regression. The row headers indicate the exam

subjects, and the column headers specify the populations inclindede regressions.
Columnsl 8 and4 6 report the effect on fifthand eighthgrade test scores, respectively. An
indicator for birth after the entrance cutoff is used as an instrument for AlEéstimations
include the full set of control variables meted in Tablel, along with fixed effects for date of

\HDU

GD\ RI

ZHHNFDWOWSHIYULRQVW -stafislit ol the \BXRIUASK H )

instrument.Standard errors, clustered by date of year, are shown in parenthese8.1,” p

<0.05," p<0.01.
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Table5. SEA effects on youth employment

Sample All Male Female
Average Q) Q) Q)
Panel A: SEA effects on the likelihood and duration of employment by grade

0.089™ 0.091" 0.088™

Employed during 10th grade 0.12 (0.019) (0.031) (0.020)
Months employed during 10th 0.88 0.627" 0.589" 0.653"
grade ' (0.114) (0.194) (0.118)
, 0.1157 0.131" 0.102"
Employed during 11th grade 0.25 (0.024) (0.032) (0.029)
Months employed during 11th 188 0.927" 1.011" 0.858™
grade ' (0.168) (0.223) (0.200)
, 0.119" 0.138" 0.102™
Employed during 12th grade 0.45 (0.029) (0.042) (0.037)
Months employed during 12th 3.32 0.811" 0.910” 0.714"
grade ' (0.184) (0.289) (0.223)
Employed during high school 0.51 0.160 0.193 0.133

(0.030)  (0.043)  (0.035)

Months employed during high 6.38 2.582™ 2.648" 2.506"
school ' (0.390) (0.554) (0.481)
Panel B: SEA effects on the likelihood and duratioemaployment in 10th grade, by first and
second hales

Employed in the 1st half of 10th

0.037° 0.020 0.041™

grade (Sept.dan) 0.054 (0.013) (0.021) (0.015)
Employed in the2nd half 0.089 0.074" 0.088" 0.063™
of 10th grade (Febune) ' (0.016) (0.027) (0.017)
Months employed during thelst " o
0.223 0.176 0.260
half of 10th grade 0.327
(Sept. Han.) (0.060) (0.095) (0.062)
Months employedduring " " o
0.403 0.413 0.393
the 2nd half of 10th grade 0.549
(Feb. une) (0.063) (0.114) (0.072)
F-stat on ex. instrument 1,923 642 1,193
Observations 70,758 35,856 34,902

Notes: The table shows the effects on various outcome variables, with each entry derived from a separate
regression. Row headers indicate the outcome variables, while column headers specify the populations included

in the regressions. Panel A presents SEA effeatemployment likelihood and duration by grade, whereas Panel

B focuses specifically on 10th grade, displaying results by each half of the grade. An indicator for birth after the
entrance cutoff serves as an instrument for SEPRestimationsinclude tke full set of control variables reported

inTable DORQJ ZLWK IL[HG HIIHFWV IRU GDWHWNDMWDRQ GID\ RQVZWHXP BDQ\G
the Fstatistic for the excluded instrument. Standard errors clustered by date of year are gteme@ntireses.p

<0.1," p<0.05™ p<0.01.
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Table6. SEA effects on high school dropout

All Female Males Males
Sample Avg Al SEA<7
@ @) @) (4)
Panel A: Reduced form
. 0.003 0.000 0.006 0.005
Did not complete10th grade 0.026 (0.002) (0.003) (0.003) (0.003)
. 0.007" 0.001 0.013" 0.012
Did not completellth grade 0.046 (0.003) (0.004) (0.005) (0.005)
. 0.011 0.008 0.016 0.013"
Did not completel12th grade 0.075 (0.005) (0.005) (0.007) (0.007)
. , 0.004 -0.001 0.010 0.007
Did not complete a diploma 0.325 (0.006) (0.008) (0.010) (0.010)
Panel B: TSLS
. 0.009 0.000 0.023 0.021
Did not complete10th grade 0.026 (0.008) (0.009) (0.013) (0.014)
. 0.024" 0.003 0.053" 0.050"
Did not completellth grade 0.046 (0.011) (0.012) (0.020) (0.020)
. 0.040 0.023 0.066" 0.057"
Did not completel12th grade 0.075 (0.016) (0.015) (0.028) (0.028)
. . 0.016 -0.002 0.039 0.028
Did not complete a diploma 0.325 (0.023) (0.026) (0.041) (0.042)
F-stat on excludethstrument 1,923 1,193 642 1,217
Observations 70,758 34,902 35,856 :

Notes:Panels A and B present redudedn and TSLS estimates, respectively. The table shows the effects on various outcome variables, with each entry dexived from
separate regression. The row headers indicate the outcome variables, and the column heiféne gopulations included in the regressions. An indicator for birth after

the entrance cutoff is used as an instrument for $HAestimationsinclude the full set of control variables reported in Tdhlalong with fixed effects for date of yearyda

of week, and period. Standard errors, clustered by date of year, are shown in parénthesek.” p < 0.05,” p< 0.01.
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Table7. Assessing the impact of Amendment 29 on the SEA effect on dropout (males only)

Did not complete  Did not complete  Did not complete Did not complete
1 th grade 1 th grade 12th grade Matriculation
@) () _ ) (4)
SEA 0.025 0.059 0.073 0.047
(0.003 (0.019) (0.028) (0.039
SEA" | ewlaw 0.012 0.009 0.010 0.006
(0.011) (0.016) (0.022) (0.033
| ewLaw -0.146" -0.135 -0.155 -0.120
' (0.069) (0.102 (0.1495 (0.216
F-stat on excluded instrument 376 376 376 376
Observations 35,856 35,856 35,856 35,856

Notes:Eachcolumnpresents results for a different outcome variable, as specified by the cokader. SEA is instrumented usingiadicator for birth after the entrance

cutoff. All estimationsinclude the full set of control variables reported in Tdhlalong with fixed effects for date of year, day of week, and period. Standard errors, clustered
by date of year, are shown in parenthesps: 0.1, p < 0.05,” p < 0.01.
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Table8. Decomposition of the SEA effects on high school outcomes by youth employment status

Dropped out during 10th 11th grades | Dropped outduring 11th f2th grades
and DQG G and DQG G E-stat on
worked10th work worked11th work Observations ex. inst
grade 10th grade grade 11th grade ' '
(1) (2) 3 (4) () (6) (7) (8)
. 0.016 0.011" 0.005 0.031" 0.024" 0.007
Entire sample (0.009) (0.004) (0.008) | (0.015) (0.021) (0.012) 70,758 1923
Vial 0.031 0.025" 0.006 0.043 0.042" 0.001 25 856 540
ae (0.018) (0.008) (0.016) | (0.025) (0.014) (0.018) !
0.005 0.001 0.004 0.023 0.012" 0.011
Female (0.010) (0.003) (0.009) | (0.015) (0.005) (0.013) 34,902 1193

Notes:This table presents the effect of SEA on high school dropout, with each entry derived from a separate regressicdhrépalrtsntine overall effect of SEA on dropping
out duringlOth# 1th grades. Columrisand3 decompose this overall effect into thd efFWV RQ WKH FRPELQHG IRtk WddR R tappRd otiZdrliiAgthi:s L Q

WK JUDGHV’

RO XBQRG QBthgrade & Nroppggd out duridi@th+ W K JU D G H \3). TReRcOeXiBignts in columrisand3 sum to the coefficient in

column 1. Similarly, columnd reports the overall effect of SEA on dropping out dufidgh#2th grades, while columrsand6 break down this effect into the combined

RXWFRPHV RI1ithRrdde & @ropggd out duriidth+ WK JUDGHV™ DFROnBadtk inllth grade & dropped out durididth+ WK JU D G H\6).
The row headers indicate the populations included in each regression. An indicator for birth after the entrance cdteff eanusstrument for SEA. All regressions include

FROXPQ

the ull set of control variables listed in Table DORQJ ZLWK IL[HG HIIHFWV IRU GDWH-\RW DMD H[ G} VR-sEtibtithih theQeldIRISNUKLHR G 3)
instrument. Standard errors clustered by date of year are reported in pa®hine.1,” p < 0.05,” p < 0.01.
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Table9. Heterogeneous SEA effects on mediand longterm educational outcomes among male students

Panel A: Mediumterm educational outcomes

Panel B: Longterm educational outcomes

: 'LGQTV Employed :
LG QY complete a E”.‘p'oy.ed DQG GL Applied for a PSy.ChO SCO'®  Started a Years of
complete . : during high psychometric in top , .
matriculation complete ; first degree schooling
12th grade . school exam quartile
diploma 12th grade
1) 2 (3 () () (6) () (8)
SDUHQWYYV DYHUDJH HGXFDWLRQ 3¢
SEA 0.093" 0.06 0.25™ 0.08 ™ -0. 7 -0.14 ™ 0.2 ™ -0. 7
(0.033) (0.046) (0.048) (0.025) (0.061) (0.035) (0.06) (0.2 )
PE" SEA -0.002 -0.002 -0.005" -0.003” 0.00 ™ 0.003" 0.006™ 0.03™
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.00)
Number of siblings (SI)
SEA 0.0 ” 0.02 0.197" 0.042 -0.12° -0.096" -0.12 ™ -0.377
(0.029) (0.041) (0.044) (0.021) (0.066) (0.04) (0.060) (0.25)
SI" SEA 0.003 0.00 ™ -0.002 0.004™ -0.003" -0.002* -0.003 -0.013
(0.002) (0.002) (0.002) (0.001) (0.002) (0.001) (0.002) (0.008)
Obs. 35,856 35,856 35,856 35,856 18,381 18,381 18,377 18,381

Notes:Each column reports the effect of SEA on a different outcome variable. Panel A presents heterogeneous effects witmestipegteion educational outcomes, and
Panel B with respect to loAgrm outcomes. Within each panel, the top part of the table reports heterogeneous effects with r@epeaiegarental educatiomhile the
bottom part reportheterogeneous effects witbspect to the number of siblinds.theseestimationswe use two instrumentsan indicator for birth after the entrance ciitof
and its interaction with the heterogeneous varialieinstrument for the two endogenous variables: SEA and its interaction with the heterogeneous AHlrghil®ations
include the full set of control variables reported in Tdhlalong with fixed effects for date of year, day of week, and peFitoelF-statistic on the excluded instrument ranges

from1l to

40

. Standard errors, clustered by date of year, are shown in parenthese&l1,” p < 0.05,” p<0.01.



Tablel0 6 ($ HIIdeEAMfOgition by achievements in elementary schooling

SEAeffect  aApove-average Below-average 'LGQTW L Repeated a
among 5th-grade 5th-grade Overall a grade grade
Meitzav-tested SEA effect before 3rd before 3rd
students test scores test scores grade grade
() () () () () (6)

. 0.027 0.024" 0.003 0.047" 0.047" -0.001
Did not complete12th grade (0.017) (0.011) (0.013) (0.016) (0.014) (0.004)
Did not complete a 0.001 0.093" -0.092" 0.022 0.048" -0.025"
matriculation diploma (0.034) (0.025) (0.027) (0.022) (0.022) (0.008)
Employed during high school 0.181" 0.189" -0.008 0.156™ 0.173" -0.017"

(0.037) (0.034) (0.032) (0.033) (0.031) (0.007)

Employed during high school 0.022 0.017 0.005 0.029 0.030° 20.001

GLGQJW FIRRG@el\  (0.015) (0.007) (0.012) (0.011) (0.010) (0.003)
Employed during high school 0.042 0.061" 0,018 0.057" 0.067° 20,010

GLGQTW DFKLHYH (0.032) (0.018) (0.024) (0.020) (0.020) (0.006)
F-stat on ex. inst. 7 7 7 2022 2022 2022

Observations 32,505 32,505 32,505 69,103 69,103 69,103

Notes:Each entry is derived from a separate regression. Columports the overall SEA effect on the outcome variables specified in the row headers, among children who

took the 5thgrade exam. Columrisand3 decompose this overall SEA effect by whether thié X G H QaMafletesiétores were above or below average. The coefficients in
columns2 and3 sum to the coefficient in colunth For example, in the first row, colummneports the overall effect of SEA on not completirtitth grade, and
columns2and3 EUHDN GRZQ WKLV HIIHFW LQWR WKH HIIHRV¢YMg&ERgraldk tbstrsRdPeR K @id Got ROMMEEENPKH Y URDIG31$ B) RIABERHO X P Q

396 H ealReFagebth-grade test scores & Did not completeW K J U D G H 3). $irRilarly,RQumnd4 reports the overall SEA effect for students whose gratintion status

is observedColumnssand6 GHFRPSRVH WKLV HIIHFW LQWR WKH HIITHFWV RQ WKH BrR §réde @ D@ nBtXohpl&® WK RUBD'GEQTW
(column DQG 3tetH&dgidde beforgrd grade & Did not complete WK JU D G H 6). ArRifalikdd® for birth after the entrance cutoff is used as an instrument for

SEA. All estimationsnclude the full set of control variables reported in TableDORQJ ZLWK IL[HG HIIHFWV IRU GDWHWNDWDH|[ GQWVRI ZHHN-
the Fstatistic on the excluded instrument. Standard errors, clustered by date of yearwarengharentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 1 6($TV HIIHFXvh ®uitQoreeR Q J

Obs Sample All Male Female
Average () Q) @)
Panel A: Higher educatiooutcomes
Applied for a -0.079" -0.135" -0.031
psychometric exam 37,258 050 (0.037) (0.066) (0.050)
Age at psychometric 0.240 0.170 0.321
exam 18857 204 333)  (0.716) (0.259)
Started a first -0.106° -0.133° -0.080
degree 37,258 058 1042) (0.060) (0.058)
Age starting a first -0.131 0.231 -0.282
degree 21,732 243 1367) (0587) (0.411)
Completed a -0.056 -0.056 -0.061
first degree 37,258 045 1042) (0.067) (0.045)
Age completing a 0.166 0.802 -0.227
first degree 16821 2814 (413) (0.804) (0.475)
. -0.474" -0.411 -0.537

Years of schooling 37,258 14.17 (0.157) (0.250) (0.241)
Panel B: Employment and earnings
Employed during 0.039 0.070 0.008
ages27 82 37,258 887 (n029) (0.045) (0.037)
Employed during 0.002 0.007 -0.004
ages32 87 37,258 43 (0032) (0.045) (0.048)
leﬂ]‘fr?é;egfjnge 27 758 6.697 -9.342 -5.397
ages27 82 (7.867) (11.005) (10.889)
Annual real wage
camngsdumng 3128 GO0 SO ot

Notes:The table presents the effects of SEA on various outcome variables, with each entry in
the table derived from a separate regression. Panel A presents the effects on higher education
outcomes, while Panel B focuses on employment and earnings. The rowshiedd=ate the
outcome variables, and the column headers specify the populations included in the regressions.
Earnings are measured in thousands of shekels in real terms. An indicator for birth after the
entrance cutoff is used as an instrument for SHAestimationsnclude the full set of control
variables reported in Tablg along with fixed effects for date of year, day of week, and period.

The F-statistic on the excluded instrument ranges fi@ato 627. Standard errors, clustered

by date of year, are shown in parenthesps 0.1,” p < 0.05,” p<0.01.
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Table12. SEA estimates on outcomes in a psychometric exam

Total score Quantitative score Verbal score English score
92> |, 355, q4>62 92>96, q3>110, q4>124 | (2>94, g3>10874>122 q2>92, q3>111, q4>128
All Test takers All Test takers All Test takers All Test takers
Panel A: Males

Score above bottom -0.095 0.048 -0.108 0.024 -0.146" -0.067 0.127 -0.021
quartile (0.066) (0.063) (0.067) (0.068) (0.068) (0.082) (0.059) (0.058)
: 0137 -0.080 0127 -0.070 -0.080 0.009 -0.077 0.014
Score above median (0.055) (0.079) (0.059) (0.101) (0.051) (0.084) (0.055) (0.080)
Score in top quartile -0.100° -0.088 -0.097" -0.076 -0.098" -0.095 -0.025 0.053
(0.040) (0.076) (0.039) (0.074) (0.038) (0.072) (0.043) (0.081)
-8.026 -1.702 -2.150 0.666
Score (for takers) (14.849) (3.129) (2.924) (3.725)
Observations 18,381 8,325 18,381 8,325 18,381 8,325 18,381 8,325

Panel B: Females
Score above bottom 0.042 0.101 0.009 0.049 0.038 0.088 0.051 0.112
quartile (0.045) (0.059) (0.055) (0.076) (0.043) (0.055) (0.037) (0.070)
Score above median 0.051 0.097 0.013 0.034 0.034 0.063 -0.002 0.008
(0.040) (0.068) (0.038) (0.063) (0.046) (0.075) (0.049) (0.078)
. . -0.007 -0.018 0.014 0.025 0.015 0.017 -0.003 -0.003
Score in top quartile (0.027) (0.046) (0.029) (0.046) (0.029) (0.052) (0.028) (0.048)
Score (for takers) 12.075 1.369 2.356 3.261
(10.201) (2.312) (1.848) (2.621)
Observations 18,877 10,532 18,877 10,532 18,877 10,532 18,877 10,532

Notes:The table presents TSLS estimates of the effects of SEA on test scores, using both the entire sample and a sampkeofbaliotiiothe exam. Each entry in the
table is derived from a separate regression. For the entire population, outcomesrgramave a particular quartile are coded as zero for students who did not take the exam.
The quartile thresholds, reported in the second row, are calculated only among test takers who took the exam fantheefistrtng a consistent threshfdcomparison
between the two samples. An indicator for birth after the entrance cutoff is used as an instrument A&ir &Hationsinclude the full set of control variables reported in
Tablel, along with fixed effects for date of year, day of week, and period=-Bit&tistic on the excluded instrument ranges figtito . Standard errors, clustered by date

of year, are shown in parenthesegs.< 0.1,” p< 0.05,” p<0.01.
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Figure 1. School entrance age by days relative to cutoff
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Notes:Dots represerfour-day averages of the school entrance age, plotted against the number of days relative to
the cutoff dateSolid lines on either side depict fitted values from a piecewise linear specification of the running
variable.

Figure 2. Employmentratesduring high schoadby days relative to cutoff
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Notes:Dots represerfour-day averages of the share of children employed, plotted against the number of days
relative to the cutoff date. Solid lines on either side depict fitted values from a piecewise linear specification of
the running variable.
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Figure 3. Employmentratesby days relative tthe minimum legal working agé 6)
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running variable.

Figure 4. High school outcomesy days relative to cutoff

Panel A: Did not complete 12th grade
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Notes:Each panel plots a different outcome variable against the number of days relative to the cutoff date. Dots
represenhfour-day averages of the outcome varialfelid lines on either side depict fittecalues from a
piecewise linear specification of the running variable.
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Figure 5. Decomposition of th&EA effect on dropout by youth employment status

Panel A: Worked during 10th grade and dropped out during 10th-11th grades
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Panel B: Didn't work during 10th grade and dropped out during 10th-11th grades

@ Male @ Female

G .04 | & .02 |

© T

2 2

2 .03 /I/ 2 I\

© | © —_— |

5§ 02 5 ot

. @ .

('(,C: T T T T I T T T T (',C) T T T T I T T T T
28 -21 14 -7 0 7 14 21 28 -28 -21 14 -7 0 7 14 21 28
Number of days relative to cutoff date Number of days relative to cutoff date

Panel C: Worked during 11th grade and dropped out during 11th-12th grades
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Panel D: Didn't work during 11th grade and dropped out during 11th-12th grades
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Notes:Each panel plots an outcome variable on Haxig against the number of days relativéhi® cutoff date.
Dots represerfour-day averages of the outcome varialSelid linesdepictfitted values from a piecewise linear
specification of the running variable.
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Figure 6. Effects of SEA oremployment and dropoutty subgroups
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Figure 7. Shorttermbenefits and longun reversal effectisy days relative tautoff

Panel A: Above average 5th grade test scores and did not complete 12th grade
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Panel B: Below average 5th grade test scores and did not complete 12th grade
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Panel C: Above average 5th grade test scores and did not complete a diploma
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Panel D: Below average 5th grade test scores and did not complete a diploma
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Notes:Each panel plots@ifferentoutcome variable on theaxis against the number of days relative to the cutoff
date. Dots represefour-day averages of the outcome varial3elid linesdepictfitted values from a piecewise
linear specification of the running variable.
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Figure 8. Long-term outcomes by days relative to cutoff
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Appendix A: The Jewish Calendar

In this appendix, we present thesults of two surveys that demonstrate that Israel
parents do not generally use the Jewish calendar in their everyday lives and are not even aware
that the entrance cutoff date is set according to it. Nowadays, its use is primarily limited to
determiningthe dates of Jewish holidays, while its use for civil purposes is quite minimal.

One survey was conducted by Sekerf@etarketingsurvey organization) among a
representative sample 00 parents with children in school. The second survey was conducted
amongl59economics students at B&urion University. In the first survey, when asked
3:KDW LV WKH GDWIHWWRGWK'H EUUVWKK GDWH RI \RXU ILUVWER
answered with the Gregorian date. Only 4% of the respondents generally scheduled their
meetings according to the Jewish calendar, compai@sPtowho used the Gregorian one (the
rest use bih calendars). To directly assess whether respondents know the Hebrew school
HOQWUDQFH FXWRII GDWH ZH DVNHG 3:KDW ZDV WKH VFKRI
FKLOG"" 1R UHVSRQGHQW SURYLGHG WKHb5% Rridwtdeda&v -HZLV
mistaken Jewish date, while 61% provided a Gregorian date (20% of which reported
DecembeBl, thinking the schoegntrance cutoff date would naturally be at the end of the
year) and34% stated that they do not remember. In the second surveypa9lpf thestudents
NQHZ WKHLU RZQ -HZLVK ELUWK GDWH NQH®D vVeVHL U PRV
WKHLU IDWKHUYfV -HZLVK ELUWK GDWH ,Q FRQWUIB¥N W N
NQHZ HDFK RI WKHLU SDUHQWVY *& kheReGUltHADthE twd BukeyED WH
clearly indicate that most people primarily use the Gregorian calendar for civil purposes.
Furthermore, most parents do not even know what the selntraince cutoff date is. Therefore,
it is very unlikely that parents weOG PDQLSXODWH WKHLU FKLOGUHQYV -I

influence the school entrance age or for any other motivation.
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Appendix B: Additional Figures andTables

Figure BL. Testing smoothness of central background characteristics at the entrance cutoff
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Notes:Each graph plots a different background characteristic on-#xésyagainst the number of days relative to
the cutoff date. Dots represdotir-day averages of the variable on thexs. Solid lines on either side depict
fitted values from a piecewisméar specification of the running variable.
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Figure B2. Distribution of births by weeks relative to the cutoff date
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Notes:The figure plots the number of births by weeks relative to the cutoff date. Each bar represents a week

Figure B3. Birth density manipulation test
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Notes:The figure plots the estimated density of the number of births by days relative to the cutoff date. Each bar
represents a day. The vertical solid line represents the cutoff date for school entry.
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Figure B4. Grade retention between first and ninth grades by days relative to cutoff

Panel A: Retention in 1st-3rd grades
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Notes:Dots represerfour-day averages of the share of students who retained a grade, plotted against the number
of days relative to the cutoff date. The three panels correspond to three educational phases: early®jrades (1
intermediate grades @), and lagr grades (). Solid lines on either side depict fitted values from a piecewise
linear specification of the running variable.

B-3



Figure B5. Fifthgrade normalized test scores by days relative to cutoff

Panel A: Normalized 5th grade Hebrew score
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Panel B: Normalized 5th grade math score
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Panel C: Normalized 5th grade English score

[0) (O]

o o

3 Male 3 Female

2 2 | % 3 |

2 . . 2 2 e

w0 , w1

B -1 =l B 04 Tt

2.2 | 2 9 |

© T T T T 1 T T T T @© T T T T T T T T T

§ 28 21 14 -7 0 7 14 21 28 g 28 21 14 -7 0 7 14 21 28

b4 Number of days relative to cutoff date z Number of days relative to cutoff date
Panel D: Normalized 5th grade science score
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Notes:Dots represerfour-day averages of fiftfgrade test scores in different subject exams, plotted against the
number of days relative to the cutoff date. Solid lines on either side depict fitted values from a piecewise linear
specification of the running viable.



Figure B6. Residuals of employment status on student fixed effects
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Notes:Dots represerfour-day averages of residuals from a regression of employment status on individual fixed
effects, plotted against the number of days relative to the minimum legal workingage & FKLOGYTV DJH LQ
any given month is based on their agdlonfirst day of the month. Solid lines on either side depict fitted values

from a piecewise linear specification of the running variable.
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JLIXUH % +LJK VFKRRO GURSRXW UDWHY DPRQJ VWXGHQ'
previous grade by days relative to cutoff

Panel A: Dropped out during 10th-11th grades conditional on working during 10th grade
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Panel B: Dropped out during 10th-11th grades conditional on not working during 10th grade

£ Male £ Female
S .04 ! $ 025 '
2 /I/ 2 I\
2] [2]
& 4 o
s 03 | w .015 |
] [0)
g 02 T T T T ! T T T T g 005 T T T T ! T T T T
€ -28 -21 14 -7 0 7 14 21 28 »n -28 -21 14 -7 7 14 21 28
Number of days relative to cutoff date Number of days relative to cutoff date
Panel C: Dropped out during 11th-12th grades conditional on working during 11th grade
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Panel D: Dropped out during 11th-12th grades conditional on not working during 11th grade
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Notes:Each panel plots an outcome variable on Haig against the number of days relative to the cutoff date.
Dotsrepresenfour-day averages of the outcome variables. Solid lines on either side depict fitted values from a
piecewise linear specification of the running variable.
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Table BL. Data structure

Data Set A: Young Cohorts
Expected Expected

Location
. Cutoff : school  year of 5th- Age on
Period Obs date t:;a?&[[\cl)if starting grade 12/31/2017
date Meitzav
1) 2) (3) 4) ©) (6) )

Before  09/1997 2002 26.0326.11
After 09/1998 2003 25.9526.03
Before  09/1998 2003 25.0225.10
After 09/1999 2004 24.9425.02
Before  09/1999 2004 24.0524.12
After 09/2000 2005 23.9724.05
Before  09/2000 2005 23.0823.15
After 09/2001 2006 23.0023.08
Before  09/2001 2006 22.0222.10
After 09/2002 2007 21.9522.02
Before  09/2002 2006 21.0621.13
After 09/2003 2007 20.9821.06
Before  09/2003 2007 20.0120.08
After 09/2004 2008 19.9320.01
Data Set B: Old Cohorts

Periodl 10,020 7/12/91

Period2 10,103

Period3 9,841

Period4 10,209

Period5 9,799

Period6 10,236

Period7 10,550

Cutoff Location  School Year Age on
Period Obs relative  starting started 10th 9
date 12/31/2017
to cutoff date grade

Before  09/1982 1991 41.0341.10
After 09/1983 1992 40.95#41.03
Before  09/1983 1992 40.0640.13
After 09/1984 1993 39.98#40.06
Before  09/1984 1993 39.00889.08
After 09/1985 1994 38.93839.00
Before  09/1985 1994 38.03838.11
After 09/1986 1995 37.96838.03

Period8 9,411

Period9 9,545

Period10 9,278

Period1ll 9,024

Notes:The table presents the data structure by pefimiumns2 and3 report the number of

observations and the relevant cutoff date. For each periogh@sition relative to the cutoff

date(before or after), columné 6 report the expected school starting date, the expected year

of taking the fifth JUDGH OHLW]DY DQG WKH UDQJH RROMWXGHQWVY DJI
respectively.
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Table B2. Reducetbrm estimates on youth employment

Sample All Male Female

Average () () ()
Employed during 10th grade 0.12 ?(')05(')55) (()605()28) ?60537)
Employed during 11th grade 0.25 ?(')05’37) (()605,()28) ?605’120)
Employed during 12th grade 0.45 ?(.)05)58) (()6O§f0) ?(')Og’fz)
Employment duration during 6.38 0.737" 0.646° 0. ™
high school (months) ' (0.110) (0.135) (0.15)
Total real earnings, 9th to 2 40 0.205"  0.157° 0.256"
12" grades(in 1,000shekels) ' (0.027) (0.038) (0.030)
Observations 70,758 35,856 34,902

Notes:The table shows the effects on various outcome variables, with each entry derived from

a separate regression. The row headers indicate the outcome variables, and the column headers
specify the populations included in the regressidfi®stimationsnclude the full set of control
variables reported in Tablg along with fixed effects for date of year, day of week, and period.

Standard errors clustered by date of year are shown in parenthese®1,” p< 0.05," p<

0.01.

B-8



Table B3. SEA effects on youth employment earnings

Sample All Male Female

Average () () ()
Real yearly earnings, 9tht -, 0.173" 0.146° 0.196"
10th grades (0.039) (0.056) (0.048)
Real yearly earnings, 10tht 200 0.516" 0.459" 0.562"
11th grades : (0.070) (0.121)  (0.068)
Real yearly earnings, 11tht 0.671" 0.738" 0.627"
12th grades (0.129)  (0.201)  (0.140)
Total real earnings, 9th+ 1.319" 1.3627  1.297"
12th grade (0.191)  (0.268)  (0.200)
Total real earnings above 0 0.133" 0.1407 0.126"
the median ' (0.023) (0.036) (0.029)
Total real earnings above 0 0.128"  0.124" 0.131"
the 75" percentile ' (0.021) (0.033) (0.023)
Total real earnings above 0 0.087" 0.096" 0.081"
the 90th percentile ' (0.018) (0.025) (0.018)
F-stat on ex. instrument 1923 642 1193
Observations 70,758 35,856 34,902

Notes: The table presents the effect of SEA on various outcome variables, with each entry
derived from a separate regression. The row headers indicate the outcome variables, and the
column headers specify the populations included in the regressions. Earningsaarged in
thousands of shekels in real terms. An indicator for birth after the entrance cutoff is used as an
instrument for SEAAIl estimationsinclude the full set of control variables reported in Tdhle

along with fixed effects for date of year, day of week, and pefiibé. sample averages for
variables indicating total earnings above the median, 75th percentil@Qtnpercentile differ

from 0.5, 0.25, an@.1 because the distribution is based on children born throughout the entire
year, while the reported averageslaréted to children born within 28-day bandwidth around

the schoaglkentry cutoffdates. ¥ VWDW R Q H|[ refepsid Wdpstatist@ @h the excluded

instrument.Standard errors, clustered by date of year, are shown in parenthese®.1,” p

<0.05," p<0.01.
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Table B4. A regression discontinuity analysis of the probability of employment
around the legal working age

Male Female Male Female
(1) (2) () (4)
RC/100 0.00 0.00 ™ 0.000 0.00 ™
(0.00 ) (0.00 ) (0.00 ) (0.00 )
Above 16 -0. -0. -0. -0.0019
(0. ) (0. ) (0. ) (0.0015)
RC/100! Abovels 00 ™ 00 ™ | 00 ™ 004 ™
(0.00 ) (0.00 ) (0.00 ) (0.00 )
E{f&ittu(tffblfe;kr) 14953  103.79 | 14622  109.68
Student FE No No Yes Yes
Period FE Yes Yes No No
Controls Yes Yes No No
Observations 277,434 270,106 277,434 270,106

Notes:Each column presents results from a different regresSRGAUHSUHVHQWYV WKH FKLOGTV
in days relative to the cutoff of age
agel6. The table reports thedtatistic from a Chow (1960) test for a structural break af ége
Standard errors clustered at thedent level are shown in parenthesgs< 0.1,” p < 0.05,™

p<0.01.

B-10

S$ERYHLY DQ LQGLFDWRU YDULDEOH IRU E|



Table B5. SEA effects on the probability of high school dropout by youth employment status

Dropped out during 10th A1th grades

Dropped out during 11th A2th grades

Among Among Among Among

All employed non-employed All employed nonemployed

in 10th grade in 10th grade in 11th grade  in 11th grade

1) (2) 3 4 (5) (6)

Entire sample 0.015 0.090 0.007 0.03 0.067 0.017
(0.009) (0.037) (0.009) (0.016) (0.030) (0.016)
Observations 70,758 8,223 62,535 70,758 17,828 52,930
Male 0.028 0.240 0.010 0.039 0.128 0.014
(0.018) (0.092) (0.017) (0.025) (0.069) (0.023)
Observations 35,856 , 31,430 35,856 9,340 26,516
Female 0.006 -0.007 0.006 0.024 0.032 0.019
(0.010) (0.029) (0.010) (0.015) (0.021) (0.018)
Observations 34,902 3797 31105 34,902 8488 26414

Notes:This table presents the effects of SEA on the likelihood of high school dropout. Cdlamdd report effects for the entire population (including

both employed and neemployed students) on dropping out duriiih A 1th grades an#ilth#12th grades, r@gctively. Column® and3 provide separate
estimates for students employedlidth grade (columg) and those not employed 18th grade (columB). Similarly, columns and6 provide separate

estimates for students employedlitth grade (columB) and hose not employed ihlth grade (colum®B). The table also breaks down these effects by

gender, with rows for the entire sample, males, and females. An indicator for birth after the entrance cutoff is usstiiaaemt for SEAAIl estimations

include the full set of control variables reported in Tahlalong with fixed effects for date of year, day of week, and pefigd/ WDW H[ LQVW °

F-statistic on the excluded instrumeBtandard errors clustered by date of year are shown inthases’ p < 0.1,” p<0.05,” p< 0.01.

B-11

UHIHUV WR



Table B6. SEA estimates on outcomes in a psychometric exam

Male Female
Excluding test Excluding test
All takers during All takers during
high school high school
Score above bottom quartile -0.095 -0.140° 0.042 0.008
(0.066) (0.064) (0.045) (0.047)
Score above median -0.132° -0.143" 0.051 0.030
(0.055) (0.054) (0.040) (0.039)
Score in top quartile -0.100" -0.135" -0.007 -0.023
(0.040) (0.040) (0.027) (0.025)
Score (for takers) (158..%72%) (126?2055)
F-stat on ex. instrument 367.22 345.92 341.64 306.00
Observations 18,381 15,828 18,877 16,293

Notes: The table presents the effect of SEA on various outcome variables, using both the entire sample and a
subsample that excludes students who took the exam during high school. Each entry in the table is derived from
a separate regression. Outcomes for sgaalvove a particular quartile are coded to zero for students who did not
take the exam. The quatrtile thresholds are calculated only among test takers who took the exam for the first time.
An indicator for birth after the entrance cutoff is used as arumgtnt for SEAAIl estimationsinclude the full

set of control variables reported in Talilas well as datef-year, dayof-week, and period fixed effects.)stat

H[ LQVW ~ U Hstdtidtias/oiHe ertkided)instrumestandard errors, clustered by date of year, are shown

in parentheses.p<0.1,” p<0.05,” p<0.01.
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Appendix C: Robustness Analyses

In this appendix, we select a subset of outcomes from each ddmrel@imentary test
scores, grade retention, higgthool completion, youth employment, psychometsxam
participation and scores, starting a first degree, and years of schbaliugreport robustness
tests on this selected set. The results are presented in Table C1. First, to address concerns
regarding he inclusion of multilevel fixed effects in the estimatid»e(Chaisemartin and
GY+DXOWIRHXRFOWH\DN HW DO & D 20oip weDestingesthé D QW 1 $
effect of SEA on each of our central outcome variables with a piecewise linear tréved o
running variable instead of daté-birth fixed effectsThe results, shown in colun®) indicate
that this alternative specification hasninimalimpact on the shortand mediurterm SEA
effects that we estimate using our young cohorts. However, thedomgSEA effects that we
estimate using our old cohorts are reduce@@%80%, though they remain statistically
significant for most outcomes. Agxception is participation in the psychometric exam, which
is now only almost significant at tH€% level.

Another possible concern with our RD estimates is their sensitivity to bandwidth
choice. To evaluate this, we apply the methods of Imbens and Kalyanaraman (2012) and
Calonicoet al. (2014, 2017), calculating both coverage error rate optimal bandwidths and mean
VTXDUH HUURU RSWLPDO EDQGZLGWKV IRU HDFK RXWFRPH
Stata. As reported in colun#) the coveragerrorrate optimal bandwidths tygally fall
within 20 40 days, supporting our choice o2& day bandwidth, which aligns closely with the
onemonth bandwidth commonly used in the SEA literature. In contrast, the sgqeaneerror
optimal bandwidths, shown in colundn range fron#0 to 80days. Consequently, we test the
robustness of our results using an alterndivddlay bandwidth, which lies within the mean
squareerror optimal range. The results shown in coluBare very similar to our main
estimates (columf), confirming the robustness of our findings. Additionally, Appendix
Figure Clillustrates the stability of the SEA estimates across varying bandwidths for ear thr
main outcome variables: youth employment, high school dropout, and the likelihood that a
child will both achieve abge-average fifthgrade test scores and nevertheless drop out of high
VFKRRO WKH SUHYHUVDO HIIHFW’
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Table C1. Robustness analysis

Bandwidth Optimal Bandwidth
28days 28days days CER MSE
() () () () ()

" ormalized 5th-grade 0.284™ 0.320™ 0.251" 35
math score (0.079) (0.077) (0.063) | ( =) ( %)
Retained during 1st=8rd -0.055"  -0.055" -0.051" 4
grades (0.010) (0.010) (0.008) | ( *) (4 %)
Employed during high 0.160°  0.143" 0.154"
school (0.030) (0.025) (0.028) | ( %) ( =)
Did not complete 12 years| 0.040" 0.029°  0.034
of schooling (0.016) (0.014) (0.019) | ( %) ( =)
Did not complete 12 years| 0.066" 0.053° 0.06 ™
of schooling (male) (0.028) (0.026) (0.02) ( £) ( =)
Participation in the -0.135" -0.087 -0.095
psychometric exam (male)| (0.066) (0.055) (0.057) | ( =) ( %)
Psychometric total score -0.100°  -0.067° -0.106"
at top quartile (male) (0.040) (0.032) (0.033) | ( %2 ( %)
Started a first degree -0.133° -0.105" -0.104
(male) (0.061) (0.052) (0.055) | ( %) ( %)
Years of schoolin -0.474"  -0.344" -0.367" 2 4

9 (0.157) (0.145) (0.133) | (25#40) ( )
Period FE Yes Yes Yes
Piecewise linear trend No Yes No
Day-of-week FE Yes No Yes
Date-of-year FE Yes No Yes

Notes:Columnsl 8 report SEA effects on the outcome variables, specified by the row headers, with eachtbetry in
table derived from a separate regression. Coluraral5 presentthe coverage error rate (CER) optimal and mean
VTXDUH HUURU 06( RSWLPDO EDQGZLGWKYV %D/Q Q4 LW KHK YUGHIRIEYXH/GV 1 UR
DQG 3FHUUG® RSWLRQV DUH UHSRUWHG ZKLOH WKH UDQJHV IRU HDFK
parentheses. An indicator for birth after the entrance cutoff is used as an instrument fédlESAmationsinclude

the full set of control variables reportedTablel, along with fixed effects for date of year, day of week, and period.
Standard errors, clustered by date of year, are shown in parenthesds1,™ p< 0.05,™ p< 0.01.
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Figure C1.SEA effects by bandwidth size
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