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Abstract: Bullying is a widespread social phenomenon. We sti@at both children who are
being bulliedand children who bully suffer in terms of long-term oames. We rely on rich
survey and register-based data for children bora region of Denmark during 1990-1992,
which allows us to carefully consider possible camiders. Evidence from a number of
identification strategies suggests that the ratatip is causal. Besides the direct effect
bullying may have on the child in the longer rure show that an additional mechanism can

arise through teacher perceptions of short-runtigsiland behavior.
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“IF there’s one goal of this conference, it's tasgel the myth that bullying is just a harmless
rite of passage or an inevitable part of growing. Us not. Bullying can have destructive

consequences for our young people. And it's noesluimg we have to accept.”

- President, Barack Obama at the Anti-Bullying Coerfee in the
White House, March 10, 2011.

|. Introduction

A student is characterized as being bullied oriwided when he or she is exposed,
repeatedly and over time, to negative actions anphart of one or more other students
(Olweus, 1993). This paper investigates the eff@ftdullying in elementary school on

victims’ and perpetrators’ education, health aséyibehavior.

Bullying is a serious and widespread phenomenon%x0f the Danish children that we
analyze are reported by their parents and/or tedoHe victims of bullying (similar numbers
are reported by e.g. Brown and Taylor (2008) fortan and Nordhagen et al. (2005) for
Denmark). From an economic point of view, such camnmmegative actions may be
extremely costly, not only in terms of immediataliindual welfare but also in terms of
longer run consequences. Despite this, very litkearch documents the impact of bullying
on economic outcomes. An exception is the papeBimwn and Taylor (2008) that uses
regression based techniques to show that bullygngssociated with reduced educational
attainment and wagésBut not only are victims potentially affected, althe bully himself
may suffer. Le et al. (2005) is a rare study thegsutwins to identify the negative effects of

being a bully, among other conduct disorders, dmaling and labor market outcomes. We

! Their estimates may not be given a causal inteapoet because they include a long range
of contemporaneous and post-treatment control basameasuring educational attainment,

school quality and family background.



know of no other papers studying the link betweerlymmg and long term economic

outcomes.

Our paper contributes to this very small literathyeusing survey and register-based data on
children born in a region of Denmark during 199®290 investigate the effects of being
bullied at age 10-12 on education, health and crMie consider longer-term outcomes of
intrinsic importance such ad"@rade test scores, high school enrolment, crinmeviction,

teenage pregnancy, psychopharmacological medica@oand weight.

To circumvent the problem of non-random selectibivictims and perpetrators we exploit
access to very rich data, informative both abodlyimg and outcomes, and incorporate a
number of identification strategies and robustnebecksin order to come closer to
identifying the impact of such experiences tharviogs research. We first exploit mother
fixed effects. Second, we incorporate classroomsaiebol fixed effects. Third, we account
for detailed measures of ability and behavior messjust prior to exposure to bullying. For
a subset of the children in our sample we also hasaess to this type of information
measured at age 3.5. Fourth, we follow Altonji,df|ldand Taber (2005) and use selection on
observable variables to assess the likelihood dnatestimates are driven by selection on
unobservables. Finally, we perform a falsificatiest using adult height as outcome, in the
spirit of Havnes and Mogstad (2011). We believe tha uniformity of the results across this
range of strategies provides strong, if not conghyetconclusive, evidence that we are

uncovering a causal effect.

The survey data present a unique opportunity tmeddfullying status as both the teacher and
parents answered whether the child was a bully ercém of bullying. Because we are
interested in school bullying, the teacher’s petiogpis crucial in order to obtain a truthful

picture of the interactions among peers. At theesiime it would not be sufficient to restrict



ourselves to the teachers’ responses as they dabsetve the child for the entire school day,

and they do not to the same extent as the chilfents have the confidence of the child.

We identify a strong negative effect of being ldland of being a bully. In particular, we

find that both being bullied and being a bully lové® grade GPA with 20 % of a standard
deviation. Being a victim of bullying also increastiture use of psychopharmacological
medication, body weight (boys) and the probabiiityeenage pregnancy (girls), while being
a perpetrator leads to a higher probability of fetariminal convictions. Results are robust to
the inclusion of mother, school and classroom figédcts and to controlling for measures of
prior ability and behavior. We find that selection unobservables should be high for the
effects to be completely attributable to unobsele@bWe study the “effect” on adult height
as a falsification exercise because adult heigldetermined genetically and by early-life

events, and find no “effect” whatsoever.

We next investigate a possible mechanism that mag tbng-term effects. We show that the
teachers’ evaluations of bullied children and leglliare immediately affected: teachers
perceive bullied children to be particularly weaktérms of academic skills, to have worse
mood, and worse social competencies. In additiath tbullied children and bullies are
considered to have worse behavior than controlsthBoextent that this affects teachers
confidence and willingness to invest in victims dmnidlies, this may easily have consequences

in the longer run.

The remainder of the paper unfolds as follows: iBacli surveys the literature on bullying
and its determinants and consequences. Sectialistlisses the institutional context and the
available data while Section IV presents baselines Qegressions and Section V our
identification strategies and associated resultsti® VI investigates teacher perceptions as

a potential causal mechanism, and Section VI cates.



II. Background

As discussed above, bullying is the exposure teatgul negative actions over time on the
part of one or more students; Olweus (1993, 199&pative actions are intentional attempts
to injure or cause discomfort in others. Examplespnysical contact, verbal insults, rumors,
and intentional exclusion. For the actions to dualis bullying, an asymmetric power
relationship between the bully and the victim skoalso exist such that the bullied child has
difficulties defending him or herself against thergetrator. The seminal works by Olweus
(1993, 1997) describe two victim types: passive amodocative. The typical passive victim is
cautious, sensitive and quiet and reacts by cryBgys who are bullied are generally
physically weaker than other boys. The provocawetim, on the other hand, has problems
with concentration, causes irritation and tensiow & often hyperactive. Olweus (1997)
describes bullies as aggressive towards peersjtgaaad teachers. Bullies are more prone to
use violence, are impulsive and have a strong teeddminate others. Furthermore, they are

in general physically stronger than other boys.

A. Why Would Bullying Affect Future Outcomes?

Psychological explanations why bullying affectsufet outcomes distinguish between the
effects of being a victim and being a perpetrafobudlying. Victimization is closely related
to harassment and violence (Patchin and Hinduja,1R0which are known to have
unfortunate long-run consequences, although caegationships are inherently difficult to
establish (Currie and Tekin, 2012). The negativigioun consequences may be interpreted in
the framework of general strain theory (Agnew, 199¢hich argues that individuals who
experience a strain (e.g. bullying) may produceatieg emotions such as anger, frustration,
depression or anxiety which may lead to a correctetion in terms of wrongdoing, self-

harm, suicide etc. Ouellet-Morin et al. (2011) shbat bullied children had lower and longer



lasting cortisol response to stress than the cosgwagroup, and therefore this is an example
of a study suggesting that bullying invoke biol@jichanges in victims with potential long-

lasting impacts.

It is less obvious why being the perpetrator ofiying) may be associated with unfavorable
future outcomes. However, at least two psycholddicaories constitute a framework for
thinking about this relationship. The general sirtheory mentioned above suggests that
engaging in bullying may be a coping strategy -hgéode other deviant behaviors - after
experiencing strain (see Patchin and Hinduja, 20IThus, being a bully would not

necessarily have an impact on future outcomes wtrams are sufficiently accounted for.

An alternative theory of bullying is the developrtampsychological perspective on antisocial
behavior (Patterson, Reid and Dishion, 1992). Térgpe that antisocial behavior manifests
itself in early childhood, and that the child beloaat one stage leads to predictable reactions
from the environment in the subsequent stage: pamental discipline leads to child conduct
problems, which leads to peer rejection and academailure, which again attracts the
individual to deviant peer groups. Thus, a childynb& withheld in a negative behavioral

spiral if antisocial behavior is not met with appriate adult reaction early in life.

In contrast to the psychological studies, whichubon strains and troublesome home
environments as explanations for bullying, sociaab studies allow for a fundamentally
different interpretation. Faris and Felmlee (201dferpret bullying in a social network
perspective. Bullying is thus one type of aggressishich is associated with attaining and
maintaining peer group status rather than a matéejureaction for the socially marginal
individual. They argue that individuals at the veottom of the social hierarchy lack capacity
to bully, while individuals at the very top of theerarchy have no reason to bully. If the

purpose of bullying is to achieve a higher soctalus, future economic outcomes may be



affected positively or negatively, depending on firescribed behavior across the social

ladder (Akerlof and Kranton, 2002).

The mentioned theories may be reconciled with tbenemic theories of life-cycle skill
formation (e.g. Heckman, 2008). In economics, & haen shown that early investments not
only have a large potential pay-off, they are addficient in the sense that an equity-
efficiency trade-off does not exist, which is tleese for later investments. The reasons are that
skills acquired in one period persist into futuexipds and that skills produced at one stage
raise the productivity of investment at subsequetdges. Importantly, skills are

multidimensional and are likely to complement eattter.

In this context, coping with victimization of builhg early in life directs resources away from
investment in other skills, while engaging in biully and other antisocial activities directs
resources towards counterproductive skill investsien addition, to the extent that bullying
exerts a direct negative impact on self-esteem ahdr non-cognitive skills as suggested
above, educational and labor market success avatitcted through this channel (Heckman
(2008) and Waddell (2006)). The loss in terms aficadion, health and lifetime earnings

potential may be enormous if bullying is interpcete this framework.

B. Prior Evidence about Childhood Bullying

In this section we review the literature on preglistof being bullied and being a bully in
order to obtain a guideline as to defining the daowing set in our study of the effect of

victimization and bullying on educational, healtidacriminal outcomes.

Brown and Taylor (2008) is one of the few existstgdies that actually investigate the link
between bullying and educational attainment andesaghey find that strong predictors of
being bullied at age 11 are being a boy, havinghdigies, unattractive physical appearance,

personality traits, and number of schools attenddbdof these characteristics as well as
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fighting at age seven and financial problems in fdmaily are also associated with being a

bully.

Henningsen (2009) identifies the two main determisaof victimization as low family
income and not feeling safe with one’s parents. i@y, also parental education and divorce
as well as more rare instances such as serioessllim the family, accidents, foster care, drug
abuse and sexual assault correlates with victimizaiVolke et al. (2001) confirm that low
socio-economic status correlates with both victatian and bullying, and moreover find that

ethnic background/skin color is associated withimization.

A plausible hypothesis is that not only individuaddaracteristics but also the institutional
framework matters for the prevalence of bullyingpwéver, Persson and Svensson (2010)
find no effects of class-size on victimization. @iusly, school-based anti-bullying programs
might also influence the prevalence of bullyingrrirgton and Ttofi (2009) systematically
review evaluations of such programs and find tleaig) high-intensity interventions that,
among other things, emphasizes teacher and paeaning effectively reduce bullying and

victimization.

Based on the literature reviewed, the conditionsg in our study of the effect of
victimization and bullying on educational, healthdacriminal outcomes should preferably
include socio-economic variables such as gendew, etipnic origin, family resources and
strains, as well as individual characteristics sashpersonality traits, disabilities, physical
appearance, and physical weakness/strength. Anmstitutional characteristics, the previous
literature indicates that class size is of less artgnce, while school and teacher
characteristics or fixed effects should be incluttedccount for anti-bullying prevention and

related policies.



l1l. Institutional Context and Data

This section presents the institutional contexhimitvhich we perform our analyses and gives
a detailed discussion of data sources along witasores of bullying, the set of outcomes,

and the conditioning set.
A. Elementary School in Denmark

The vast majority of Danish children attend pubBtementary school (87 %)and
subsequently publicly subsidized after-school ¢88e%)3 After-school care most often takes
place at an after-school club set up at schoolk thi¢ idea that children have an integrated
day (93 %). The personnel may to a minor extentlagevith the personnel during the school
day. However, after-school care may also take pkdca recreation centre detached from
schools (7 %§.Thus school and after-school care is by far thetrimoportant scene for social

interactions between children.

In grade 0, pupils are taught by a form teacher sha trained pedagogue. From grade 1 to
grade 9, pupils are taught by subject-specificheexrather than form teachers, among which
one or two teachers take on the responsibility @ass teacher. Concern for the social climate
in class is the responsibility of the class tea()erwhile introduction of anti bullying

programs are most often school-based policies.

2 This number includes the pupils attending the nalty 13" grade. For details, see Ministry
of Education (2009).

% The figures for after-school care apply for 6-@uyelds. See Statistics Denmark (2010).

* The reported figures apply for 6-9 year-olds. Aqd0-13 year-olds, 32% attend after-
school care, and for this age group it most ofédwe$ place in a recreation centre or in a youth

club. See Statistics Denmark (2010).



B. Data

The main data used in the analyses below stem TreenAarhus Birth Cohort (ABC). The
data consist of initially 10,907 children born b§,375 mothers in Aarhus, Denmark during
1990-1992. Of these, 525 women gave birth to mbam tone child during the period of
observation. As indicated, we exploit these siblags in our formal analysis below. All
pregnant women were eligible to participate in sevey and were recruited via tax-paid
antenatal health services in theif"igestational weekand 98% chose to participate. In 2001
(when the children were 9-11 years old) and agaiR002, the parents of the children were
surveyed and in 2002 also the teachers of therehnildiere interviewed and asked to evaluate
the children’s behavior and scholastic performaeether particularly important feature of
the teacher survey is that it allows us to linkdrdein to teachers and schools. What is crucial
for our purposes is that information about teached parent assessed incidents of bullying
were provided. For part of the children in the syrwe also have access to early measures of

strengths and difficulties, which we use for rolmests checks.

The survey data are augmented with a rich set gifter-based information on 1) parents’
socio-economic background, crime and health si@uwel of education, labor market history,
settlement patterns, income, prescription drug @ssgmatic and psychiatric diagnoses from
general hospitals, crime recotdpnd 2) children’s early health outcomes including
information about circumstances pertaining to timthbof the child, daily information on

prescription drug usage, yearly information aboaggital use and related diagnoses, type of

® 99.8% of all pregnant women received this typeare. See Delvaux, Buekens, Godin and
Boutsen (2001).
® The psychiatric diagnoses are obtained from theidbaPsychiatric Central Register; see

Munk-Jorgensen and Mortensen (1997) for details.
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child care, 8 grade test scores, educational event historigmearecord as well as measures
on 1Q, weight and height from the military serviest (for 18-year old boys). We use the
register data to strengthen our conditioning sedttarconstruct outcome measures as detailed

below.
Bullying

In identifying bullying, we exploit the parent atelhcher questionnaires conducted in 2002.
Each supplies a rating of the extent to which thigdds a victim of bullying and whether the

child bullies other childref®

According to Olweus (1997), negative acts only dyaas bullying if they take place
repeatedly over time and if the negative acts air@entional and the victim cannot defend
him or herself §symmetric power relationshipIin the past decade bullying has received
increasing attention in the Danish society. Bullypolicies have been introduced in school,
the media has drawn attention to the problem atra¢wccasions and politicians have also

increased focus on the matter. We therefore asshatéhe respondents have an appropriate

" Parents and teachers are asked to what extemgdingé past 6 months: (1) has the child
gotten into fights or bullied other children? (Zshthe child been bullied or teased by other
children in school? (No, To some extent, To a laxfent).

8 Unfortunately, as is common in surveys, not aliepgés and teachers report. This has
consequences both for the measuring of bullyingfandome of the mechanisms. Appendix

A discusses attrition at length.
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understanding of the concepDf course, we cannot be absolutely certain thatélspondents

employ the exact same definition as suggested b GH.

We identify a child as a victim of bullying dither the teacheor the parents replied that the
child is being bullied “to some extent” or “to adge extent”. In a similar fashion we identify
the child as a bully if either the teacher or thegnts responds that the child is bullying others
“to some extent” or “to a large extent”. We firgsinsider a simple indicator for exposure to
bullying. As indicated by the literature, it mayowever, be important to distinguish bullies
from children who are neither being bullied noratwed in bullying others. Insofar that being
a perpetrator of bullying has a negative effectfudnre outcomes, ignoring this information
will downward bias the performance-level of theldtan in the control group. We therefore
split our sample according to whether the parenteacher reported children as victims of
bullying, bully-victims, bullies, or neither of tharee. Victims are the children reported by
their parents or their teacher to being bullied duhe same time not reported to bully others.
Bullies refer to those children who bully otherslare not reported to be bullied themselves.
Children who are being bullied as well as bully evth are labeled bully-victim. Those

children who are neither being bullied nor engagéullying others are denoted the control

group.

Presumably, teachers and parents possess difsenof information about the child and the
child’s behavior. Thus, we expect that exploitinghoreporting sources will provide a more
truthful picture of the extent of bullying. AlthobgOliver and Candappa (2003) find that the
majority of pupils would tell their mothers abotietbullying episodes, we cannot rule out

that some pupils will choose not to inform theirgras because they are afraid that this will

® See the discussion by Wolke et al. (2001) abeeiptioblems of defining an internationally

comparable measure of the prevalence of bullyingmithe languages differ.
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lead the parents to take action which might in@eastimization. Similarly, because bullying
others is plausibly considered a negative act,cthilel will possibly be reluctant to tell his
parents that he bullies another child. And evethé& parents know, they may still have a
tendency to underreport whether their child bulbéisers. Having access to teacher reports,
we believe, will reduce such problems. The cori@abetween the teacher’'s and parent’s
responses to whether the child is being bullie@.87, while the correlation between their
responses to whether the child is a bully is 013te share of children reported to be victims
of bullying is almost the same regardless of thpetgf respondent; 15 % are reported to be
bullied by parents and 13 % are reported to bddaulby teachers). The same is not true for
perpetrators of bullying; 5 % are reported by thearents to be bullies, while 15 % are
reported to be bullies by their teachers, emphagizhe importance of having both
information sources. If victimized children and I8 are negatively selected, we expect
misclassification due to underreporting to causkownwards bias in our formal analysis of

consequences of bullying.

Table 1 displays the bullying status of the chifdine our sample. About 20 % of the children
are identified as victims of bullying. This resemblthe prevalence rates obtained in other
studies based on self-reporting or parental repprtsee the introduction). When we further
subdivide our sample according to whether childatso engage in bullying others, we see
that around 6 per cent of the victims are also gteapors of bullying and 8 per cent of the

children in the control group are perpetratorsuifying.

Table 1Bullying Status

Victim Bully-Victim Bully Control
Simple bullying definition: 19.6 % - - 80.3 %
Refined bullying definition: 13.2% 6.4 % 7.5% 9%

13



Outcomes

We consider a range of different outcome measuhesacterizing the child’s education,

health and risky behavior. The outcomes are oldaireen Danish register data and based on
information from 2003-2010. A particular advantagehis study compared to other studies
using surveys is that we obtain our outcomes frodiffarent data source than our treatment
variable, removing concern about common varianagrthErmore because the register
information is available for the population of arén born in Denmark, we do not face the

problem of missing values in our outcome variallies to non-response.

The outcome measureare: 1) 8 grade GPA, 2) high school enroliment before 208,
whether convicted for any crime, 4) whether theviaial has had a teenage pregnancy (girls
only), 5) whether any psychopharmacological metoahas been prescribed, 6) 1Q, and 7)

body weight as measured in the military servicedaesage 18 (boys only).

The child’s academic achievement is measured byrtheks at the end of9grade in the
subjects written and oral Danish, and written Mathgcs. The average is taken over the
preliminary mark (given by the teacher based on pogil's effort and achievement
throughout the school year) and the mark at theomat school exit exam (written and oral
exams that are comparable across schddiB). be able to compare grades across cohorts, we

standardize grades to zero mean and unit stanéardtibn within each cohort.

19 The written exams are identical across the couaty all exams, whether written or oral,
are graded by the teacher and an external examiitegre the opinion of the external
examiner dominates the opinion of the teacher. 9@f #he children sit the™grade exam.

We ignore the selection into taking the exam.
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Table 2 Means of Outcomes by Bullying Status

# obs Simple bullying definition Refined bullying definith
Victims Controls Victims Bullies  Bully-Victims Controls
Mean Mean Mean Mean Mean Mean
Std. Dev.  Std. Dev. Std. Dev. Std.Dev. Std.Dev. S&l.D
9th grade GPA 10,033 0.013 0.350 0.118 -0.031 -0.212 0.388
0.806 0.732 0.801 0.791 0.772 0.715
High school Enroliment (0/1) 10,907 0.550 0.759 0.604 0.560 0.442 0.780
0.498 0.428 0.489 0.497 0.497 0.414
Criminal conviction (0/1) 10,907 0.127 0.098 0.090 0.236 0.202 0.084
0.333 0.297 0.286 0.425 0.402 0.277
Teenage Pregnancy (0/1) 5,309 0.113 0.054 0.094 0.101 0.152 0.051
0.317 0.226 0.292 0.303 0.360 0.221
Psychopharmacological Medication (0/130,907 0.150 0.094 0.150 0.096 0.150 0.094
0.357 0.292 0.357 0.295 0.358 0.291
1Q - Military Service Test 4,025  43.213 45.078 44977  41.308 40.695 45.641
10.136 8.551 9.934 8.877 9.909 8.359
Weight (kg) - Military Service Test 4,057 78.779 75.692 79.397 75.685 77.902 75.693
15.831 13.246 16.071 12.837 15.479 13.308

Means are tested against the mean of the contwolgGiSignificant differences are indicated by thetfof the numbers.

Bold: 5%-level; italic: 10%-level.

Table 2 shows mean outcomes across bullying stefasms of bullying have significantly
worse outcomes than non-victims. When we consigerefined bullying definition, we see
that victims of bullying have significantly worseteaomes than the controls, but perpetrators
of bullying have even worse outcomes. For all omtes but criminal convictions, the raw
means indicate worse outcomes for bully-victims pared to pure bullies. About 80 %
percent of the controls entered high school comp&weabout 60 % of the victims and the
bullies and only 44 % of the bully-victims. Simikagirls who are perpetrators and/or victims

of bullying also to a greater extent engage inagempregnancy (10-15% vs. 5%).

The descriptive statistics presented in Table Zcatd that being a victim of bullying

correlates negatively with most future outcomesrtit@rmore, it seems important to
distinguish between being a bully, a bully-victinmdaa victim as these groups differ
substantially with regards to outcomes which maydbe to their bullying status. We stress

that these observations do not represent causavpgs.
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Characteristics of Children and Parents

Means of selected characteristics of children &ed parents by bullying status are shown in
Tables 3A, 3B and 3C. Table Bl in Appendix B ddsesithe full set variables and their
source Iin detail. These variables also serve ascomditioning set in the formal analyses
below. Except for height and minor physical hangdgcat ages 9-11 which are plausibly
unaffected by bullying, all child and parental cweristics are measured before the child
turns seven years of age. Girls are more likelpdovictims of bullying whereas bullies and
bully-victims are more often boys. As suggestedhsyliterature, measures of the quality of
family environment such as number of older sibliagsl parental divorce before the child
turns seven years old is predictive of exposurediaflict as is immigrant status. Similarly,
poor early mental health indicated by prescriptwin antidepressives and a mental or
behavioral diagnosis established before the ageewén predict bullying status at ages 10-
12" as does a higher than average number of earlygemey ward visits that may be
indicative of hyperactive behavior; see Dalsgaddiglsen and Simonsen (2012). Physical
appearance has also been suggested as a drivietifization. In line with this hypothesis,
we see that minor physical handicaps such as iegbdiearing, the wearing of glasses, and
cross-eyedness are associated with bullying st&asig enrolled in private (most often

specialized) care also correlates with exposubailiying.

Parents of victimized children are negatively sielédn terms of observable characteristics:
they are younger when they give birth, they haveeldevels of education, lower income, are

more likely to be unemployed, more likely to betgane employed and are less likely to be

1 See Currie and Stabile (2006) and Fletcher anda\(@D08) who argue that children with

ADHD suffer in terms of academic outcomes.
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higher level employees. Similarly, they are moielly to be treated for cardiovascular

diseases, receive anti-depressives and to havei@inhealth diagnosis.

Table 3A Means of Selected Child Characteristics by Bully®tgtué®

# obs Simple bullying definition Refined bullying definith
Victims Controls Victims Bullies Bully-Victims ~ Controls
Mean Mean Mean Mean Mean Mean
Std. Dev. Std. Dev. Std. Dev. Std. Dev. Std. Dev. Sel.D
Boy (0/1) 10,907 0.523 0.503 0.448 0.750 0.675 0.478
0.500 0.500 0.498 0.433 0.469 0.500
Height (cm) 6,687 141.22 141.08 141.39 140.40 140.86 141.14
8.826 8.193 8.816 8.251 8.848 8.184
Born prematurely (before week 37) 10,801 0.106 0.093 09%0. 0.117 0.128 0.091
0.308 0.291 0.294 0.322 0.335 0.287
Birth weight (g) 10,875 3482 3494 3489 3442 3468 3499
581 566 570 556 603 566
Complications at birth (0/1) 10,807 0.012 0.011 0.012 009. 0.010 0.012
0.107 0.106 0.110 0.096 0.101 0.107
# younger siblings 10,825 0.615 0.645 0.608 0.615 0.630 6480.
0.694 0.675 0.687 0.679 0.708 0.674
# older siblings 10,825 0.968 0.854 0.915 1.031 1.075 0.836
1111 0.996 1.059 1.180 1.203 0.973
Ethnic (0/1) 10,845 0.044 0.023 0.030 0.034 0.072 0.022
0.205 0.151 0.170 0.183 0.259 0.147
Divorce (0/1) 10,906 0.131 0.088 0.109 0.138 0.175 0.083
0.337 0.283 0.312 0.345 0.380 0.276
# moves 10,906 0.294 0.293 0.287 0.304 0.307 0.292
0.609 0.589 0.558 0.592 0.702 0.589
Antidepressant medicine (0/1) 10,907 0.019 0.010 0.022 0.014 0.012 0.010
0.137 0.101 0.148 0.120 0.111 0.099
Diagnosis of mental or behavioral disorder (0/1) 900, 0.016 0.005 0.011 0.005 0.027 0.005
0.127 0.071 0.105 0.074 0.162 0.071
Emergency Ward visits from 4-6 yrs. (0/1) 10,907 0.401 0.355 0.381 0.429 0.4403 0.348
0.013 0.006 0.015 0.021 0.022 0.007
Impaired Hearing (0/1) 7,607 0.049 0.038 0.041 0.037 0.065 0.038
0.217 0.191 0.200 0.188 0.247 0.191
Wears glasses (0/1) 7,662 0.094 0.066 0.099 0.056 0.085 0.067
0.293 0.248 0.299 0.231 0.279 0.250
Cross-eyed (0/1) 7,642 0.079 0.052 0.079 0.048 0.079 0.053
0.270 0.223 0.270 0.213 0.270 0.224
Childcare:
Private care (0/1) 10670 0.054 0.034 0.047 0.047 0.068 0.033
0.226 0.181 0.211 0.212 0.252 0.177
Centerbased care (0/1) 10670 0.889 0.906 0.897 0.909 0.872 0.906
0.314 0.291 0.304 0.287 0.334 0.292
Home care (0/1) 10670 0.037 0.035 0.034 0.029 0.043 0.036
0.188 0.184 0.180 0.168 0.204 0.186

a. Means are tested against the mean of the Cdbitonip . Significant differences are indicated by ftnt of the numbersBold: 5%-level;italic : 10%-level.
b. Height, impaired hearing, wears glasses andagedness are measured in 2001. The rest of tiablea are measured before age 7, see Appendix @fails.

IV. Baseline OLS Results

We begin by estimating the relationship betweerylmg and long-term outcomes using

OLS. Our baseline estimating equation is

o=pbul + X'y +¢
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whereo indicates the outcome of interelstil is an indicator for being a victim of bullying at
age 10-12 (alternatively a vector indicating whettinee child is bullied, a bully, or a bully-
victim), X is a rich conditioning set that includes the claifl parental variables informative
both about exposure to bullying and about outcomeselection of these variables are
described in Section Il above and a detaileddighe entire conditioning set is presented in

Appendix B.g is our parameter(s) of interest.

Table 3BMeans of Selected Characteristics of the MotheBinjying Statud®

# obs Simple bullying definition Refined bullying definith
Victims Controls Victims Bullies Bully-Victims ~ Controls
Mean Mean Mean Mean Mean Mean
Std. Dev. Std. Dev. Std. Dev. Std. Dev. Std. Dev. Sel.D
Age at birth of child 10,900 29.2 29.8 29.6 29.3 28.6 29.8
49 45 4.9 4.7 5.0 44
Smoked (0/1) 6,529 0.355 0.256 0.331 0.333 0.403 0.247
0.016 0.008 0.020 0.026 0.028 0.009
Elementary school (0/1) 10,727  0.258 0.140 0.229 0.212 0.319 0.133
0.438 0.347 0.420 0.409 0.466 0.339
High school (0/1) 10,727 0.087 0.081 0.098 0.101 0.063 0.079
0.281 0.273 0.298 0.302 0.242 0.270
Vocational degree (0/1) 10,727  0.322 0.295 0.314 0.330 0.340 0.292
0.468 0.456 0.464 0.471 0.474 0.455
Short further education (0/1) 10,727 0.034 0.045 0.034 0.035 0.033 0.046
0.180 0.207 0.181 0.184 0.180 0.209
Medium further education (0/1) 10,727 0.234 0.319 0.254 0.239 0.194 0.327
0.424 0.466 0.436 0.427 0.396 0.469
Long further education (0/1) 10,727  0.065 0.120 0.071 0.083 0.052 0.123
0.246 0.325 0.257 0.276 0.222 0.329
Log income 10,841 9.513 10.544 9.647 10.214 9.243 10.579
4.812 3.991 4.698 4.290 5.028 3.958
Degree of year employed when child was 6 yrs. 10,841 112.26 80.33 108.61 87.35 119.64 79.59
232.06 192.21 227.69 203.63 240.69 190.99
Full time employment (0/1) 10,801  0.765 0.834 0.774 0.812 0.747 0.836
0.424 0.373 0.418 0.391 0.435 0.370
Top management level (0/1) 10,801 0.010 0.008 0.010 40.00 0.008 0.009
0.098 0.091 0.101 0.061 0.091 0.093
Higher management level (0/1) 10,801 0.109 0.178 0.117 0.127 0.093 0.183
0.312 0.382 0.322 0.333 0.291 0.387
Medium level employee (0/1) 10,801 0.197 0.283 0.218 0.228 0.156 0.289
0.398 0.450 0.413 0.420 0.363 0.453
Lower level employee (0/1) 10,801 0.321 0.272 0.299 0.330 0.367 0.266
0.467 0.445 0.458 0.471 0.483 0.442
Cardiovascular medicine (0/1) 10,907 0.148 0.145 0.133 0.172 0.177 0.142
0.355 0.352 0.340 0.378 0.382 0.349
Antidepressant medicine (0/1) 10,907 0.260 0.224 0.248 0.270 0.284 0.220
0.439 0.417 0.432 0.444 0.451 0.414
Diagnosis of mental or behavioral disorder (0/1) 900, 0.037 0.022 0.035 0.034 0.041 0.021
0.005 0.002 0.006 0.008 0.008 0.002
Violence Conviction (0/1) 10,907 0.003 0.002 0.003 0.002 0.004 0.002
0.002 0.001 0.002 0.003 0.003 0.001
Property Conviction (0/1) 10,907  0.059 0.038 0.041 0.071 0.095 0.034
0.006 0.003 0.008 0.010 0.011 0.003
Prison Sentence (0/1) 10,907 0.018 0.007 0.012 0.014 0.031 0.006
0.003 0.002 0.004 0.005 0.006 0.002

a. Means are tested against the mean of the Cdatonlp. Significant differences are indicated bg ftnt of the numbersBold: 5%-level;italic : 10%-level.
b. Unless stated otherwise, the variables are meddefore age 7, see Appendix B for details.

18



Table 3CMeans of Selected Characteristics of the FatheBilying Statug®

# obs Simple bullying definition Refined bullying definith
Victims Controls Victims Bullies Bully-Victims ~ Controls
Mean Mean Mean Mean Mean Mean
Std. Dev. Std. Dev. Std. Dev. Std. Dev. Std. Dev. Sel.D
Age at birth of child 10,809 31.8 322 32.0 31.8 31.3 322
5.8 55 5.9 6.0 5.6 54
Elementary school (0/1) 10,438 0.232 0.132 0.204 0.204 0.288 0.125
0.422 0.339 0.404 0.403 0.453 0.331
High school (0/1) 10,438 0.070 0.073 0.084 0.061 0.043 0.074
0.256 0.259 0.277 0.240 0.204 0.261
Vocational degree (0/1) 10,438 0.386 0.343 0.363 0.418 0.433 0.335
0.487 0.475 0.481 0.494 0.496 0.472
Short further education (0/1) 10,438 0.047 0.051 0.054 .0480 0.032 0.051
0.212 0.219 0.226 0.205 0.177 0.221
Medium further education (0/1) 10,438 0.142 0.202 0.153 0.132 0.119 0.209
0.349 0.401 0.360 0.338 0.324 0.406
Long further education (0/1) 10,438 0.123 0.200 0.142 0.141 0.084 0.206
0.329 0.400 0.349 0.349 0.278 0.405
Log income 10,616 10.759 11.212 10.877 10.433 10.518 11.291
4.184 3.812 4.084 4.565 4.374 3.718
Degree of year employed (6 yrs.) 10,616 60.23 44.29 58.18 55.13 64.41 43.18
178.98 151.74 179.88 171.07 177.26 149.60
Full time employment (0/1) 10,606  0.800 0.843 0.815 0.761 0.772 0.852
0.400 0.364 0.389 0.427 0.420 0.355
Top management level (0/1) 10,606 0.041 0.044 0.042 40.03 0.038 0.045
0.197 0.205 0.200 0.181 0.192 0.207
Higher management level (0/1) 10,606 0.181 0.282 0.207 0.198 0.130 0.291
0.385 0.450 0.405 0.399 0.336 0.454
Medium level employee (0/1) 10,606  0.129 0.177 0.140 0.155 0.108 0.180
0.336 0.382 0.347 0.362 0.311 0.384
Lower level employee (0/1) 10,606  0.314 0.263 0.286 0.289 0.372 0.261
0.464 0.441 0.452 0.454 0.484 0.439
Cardiovascular medicine (0/1) 10,907 0.087 0.087 0.087 .080 0.088 0.087
0.282 0.282 0.281 0.285 0.284 0.282
Antidepressant medicine (0/1) 10,907 0.185 0.154 0.195 0.203 0.167 0.148
0.389 0.361 0.396 0.403 0.373 0.356
Diagnosis of mental or behavioral disorder (0/1) 900, 0.042 0.021 0.039 0.031 0.049 0.020
0.201 0.144 0.193 0.173 0.217 0.140
Violence Conviction (0/1) 10,907 0.054 0.023 0.044 0.058 0.074 0.020
0.005 0.003 0.007 0.009 0.009 0.003
Property Conviction (0/1) 10,907 0.162 0.108 0.137 0.203 0.212 0.098
0.009 0.005 0.011 0.015 0.016 0.005
Prison Sentence (0/1) 10,907 0.113 0.063 0.099 0.145 0.142 0.054
0.008 0.004 0.009 0.012 0.013 0.004

a. Means are tested against the mean of the Cdatonlp. Significant differences are indicated bg ftnt of the numbersBold: 5%-level;italic : 10%-level.
b. Unless stated otherwise, the variables are meddefore age 7, see Appendix B for details.

Again, our primary conditioning set consists ofightes measured before the child turns
seven years old and enters schddrhis is to avoid that included variables are atfdcby
exposure to bullying. It implies, however, that mest interpret our parameter of interest as
the effect of victimization in elementary schoaéngrally speaking. Victimization could have

started earlier on and it may very well continuemvards.

12 With the exception of height and minor physicalatilities.
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A. OLS Results

OLS results for the simple and extended bullyinfiniteon are shown in Tables 4 and 5.The
first row below each outcome reports the unadjusded estimate while the second row
reports the OLS estimates adjusted for the comdiig set. We see that when applying the
simple definition of bullying, victims perform sigicantly worse than controls in terms of all
outcomes. The size of the estimates is reduced wbateby adjusting for background
variables but in all cases except for criminal dotions and 1Q, the estimates themselves are
still significantly negative, both in a statistiGatd an economic sense: In Table 4 we see that
being exposed to bullying is associated with a cedud’ grade GPA of almost 20 % of a
standard deviation (comparable to the effect ofragldeven extra pupils to the classroom; see
Heinesen (2010)), a 10 percentage point decrease ilikelihood of enrolling in high school
compared to a mean among controls of 76 %, a 3&p&ge point increase in the propensity
to experience a teenage pregnancy compared to @ ohéa%, a 4 percentage point increase
in the use of psychopharmacological medication cmegh to a mean of 10 %, and a 2.5

kilogram increase in body weight at the militaryvsee test.
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Table 4 The Effects of Bullying, Simple Bullying Definition

Victim R*? # obs.
Model Coef. Std.Err®
9th grade GP.
OLS-unadjusted -0.337 0.024 0.071 10,033
OLS-adjusted -0.174 0.021 0.345 10,033
Mother FE -0.180 0.090 0.226 963
OLS-Mother FE sample -0.189 0.076 0.495 963
Class FEB -0.167 0.024 0.301 9,746
School FE -0.175 0.026 0.303 10,012
High School Enrollment (0/
OLS-unadjusted -0.209 0.013 0.058 10,907
OLS-adjusted -0.109 0.012 0.288 10,907
Mother FE -0.084 0.058 0.193 1,057
OLS-Mother FE sample -0.140 0.041 0.413 1,057
Class FEB -0.096 0.011 0.247 10,595
School FE -0.109 0.015 0.255 10,880
Criminal Conviction (0/1)
OLS-unadjusted 0.029 0.010 0.013 10,907
OLS-adjusted -0.001 0.009 0.112 10,907
Mother FE 0.033 0.047 0.265 1,057
OLS-Mother FE sample -0.015 0.032 0.240 1,057
Class FP -0.00¢ 0.01( 0.09¢ 10,59!
School F° -0.00: 0.01( 0.10! 10,88(
Teenage Pregnancy (0/1)
OLS-unadjusted 0.059 0.011 0.008 5,309
OLS-adjusted 0.032 0.011 0.080 5,309
Mother FE 0.094 0.056 0.571 564
OLS-Mother FE sample 0.100 0.036 0.353 564
Class FP 0.028 0.01! 0.07: 5,06¢
School F° 0.029 0.01( 0.07% 5,28¢
Psychopharmacological Medication (0/1)
OLS-unadjusted 0.056 0.009 0.006 10,907
OLS-adjusted 0.040 0.009 0.058 10,907
Mother FE -0.028 0.051 0.180 1,057
OLS-Mother FE sample 0.071 0.031 0.149 1,057
Class FP 0.043 0.00¢ 0.05¢ 10,59!
School F° 0.039 0.00¢ 0.05¢ 10,88(

Bold: significant at the 5 % levdtalic: significant at the 10 % level.
Conditioning set described in Section Il (see Eabl in Appendix B)

a. For fixed effects we report robust standardreramd the within R

b. The unadj. and adj. OLS estimates for the scandlclass FE samples do not differ significantly
fromthe unadj. and adj. OLS estimates for theresthimple. This holds for all outcomes.

21



Table 4 (Continued

Victim R*® # obs
Model Coef. Std.Err®
IQ - Military Service Te:
OLS-unadjusted -1.865 0.453 0.044 4025
OLS-adjusted -0.399 0.422 0.233 4025
Class FI° -0.32: 0.39: 0.19¢ 377
School FE -0.445 0.361 0.199 4009
Weight - Military Service Te
OLS-unadjusted 3.087 0.678 0.005 4057
OLS-adjusted 2.527 0.648 0.159 4057
Class FP 2.309 0.56: 0.16¢ 380:
School FP° 2.396 0.56¢ 0.15] 4041

Bold: significant at the 5 % levdtalic: significant at the 10 % level.
Conditioning set described in Section Il (see Edhl in Appendix B)
a. For fixed effects we report robust standardreramd the within R

b. The unadj. and adj. OLS estimates for the schndliclass FE samples do not differ significantly
fromthe unadj. and adj. OLS estimates for thererstimple. This holds for all outcomes.

Applying the refined bullying definition revealsathnot only victims but also bullies and
bully-victims experience worse outcomes than childnot involved in conflict. Being a
victim of bullying reduces educational achievemantl health outcomes compared to non-
involved individuals, while being a perpetratorueds educational achievement and increases
the probability of a criminal conviction. In additi, we see that bullies are observed to
perform worse in the 1Q test at the conscriptioaraiation compared to the controls, which
suggests that prior bullies systematically manitgutaeir test performance in an attempt to
avoid being drafted for the military. 1Q itself mues stable around age 10 or so (Schuerger
and Witt, 1989), and it should not be affected bilying. Table 5 reveals that for education
outcomes and teenage pregnancy the point estimatesing a bully-victim are higher than
for pure victims and pure bullies. This is in lwé&h previous research indicating that this is a

particularly vulnerable group (Pollastri et al.,120.
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Table 5The Effects of Bullying, Refined Bullying Definitio

2a

Victim Bully Bully-Victim R # obs.

Model Coef. Std.Err® Coef Std.Er® Coef Std.Err®
9th grade GPA
OLS-unadjusted -0.270 0.028 -0.419 0.036 -0.600 0.040 0.088 10,033
OLS-adjusted -0.150 0.024 -0.217 0.031 -0.293 0.035 0.349 10,033
Mother FE -0.320 0.102 -0.269 0.132 -0.033 0.132 0.241 963
OLS-Mother FE sample-0.240 0.092 -0.085 0.113 -0.128 0.113  0.496 963
Class FI’ -0.146 0.03t -0.228 0.03( -0.293 0.02¢ 0.30: 9,74¢
School FE -0.152 0.034 -0.222 0.028 -0.298 0.030 0.314 10,012
High School Enrollment (0/
OLS-unadjusted -0.176 0.016 -0.220 0.021 -0.337 0.022 0.071 10,907
OLS-adjusted -0.103 0.014 -0.106 0.018 -0.157 0.020 0.291 10,907
Mother FE -0.122 0.075 -0.053 0.085 -0.032 0.086 0.196 71,05
OLS-Mother FE sample-0.178 0.050 -0.043 0.063 -0.093 0.062 0.414 1,057
Class FI’ -0.093 0.01« -0.105 0.01¢ -0.140 0.01¢ 0.24¢ 10,59
School FP° -0.102 0.01°7 -0.105 0.01¢ -0.157 0.01¢ 0.25¢ 10,88(
Criminal Conviction (0/1
OLS-unadjusted 0.006 0.012 0.152 0.015 0.118 0.016 0.025 10,907
OLS-adjusted -0.009 0.011 0.089 0.014 0.044 0.015 0.115 10,907
Mother FE 0.068 0.051 0.168 0.065 0.049 0.072 0.274 1,057
OLS-Mother FE sample 0.003 0.0390.165 0.049 0.002 0.048 0.249 1,057
Class FI -0.022 0.01: 0.090 0.01«# 0.040 0.01¢ 0.10: 10,59
School FP° -0.017 0.01: 0.089 0.01t 0.043 0.01¢ 0.10¢ 10,88(
Teenage Pregnancy (0/1)
OLS-unadjusted 0.050 0.012 0.050 0.023 0.100 0.021 0.010 5,309
OLS-adjusted 0.028 0.012 0.029 0.022 0.053 0.021 0.081 5,309
Mother FE -0.010 0.071 0.003 0.2530.261 0.145 0.587 564
OLS-Mother FE sample 0.091 0.043 0.017 0.080 0.123 0.060 0.353 564
Class FE 0.024 0.012 0.027 0.019 0.052 0.023 0.072 5,068
School F’ 0.025 0.00¢ 0.02¢ 0.01¢ 0.047 0.022 0.07; 5,28¢
Psychopharmacological Medication (0

OLS-unadjusted 0.056 0.011 0.002 0.014 0.057 0.015 0.006 10,907
OLS-adjusted 0.039 0.011 0.011 0.014 0.048 0.015 0.058 10,907
Mother FE 0.060 0.055 0.120 0.067 -0.146 0.094 0.198 1,057
OLS-Mother FE sample 0.075 0.037 0.131 0.047 0.102 0.046 0.156 1,057
Class FI’ 0.042 0.00¢ 0.008 0.0 0.047 0.01¢ 0.05¢ 10,59
School FP° 0.038 0.00¢ 0.01C 0.00¢ 0.045 0.01¢ 0.05¢ 10,88(

Bold: significant at the 5 % levdlalic:

significant at the 10 % level.

Conditioning set described in Section Ill (see &aBl in Appendix B)

a. For fixed effects we report robust standardrerand the within 2

b. The unadj. and adj. OLS estimates for the schndliclass FE samples do not differ significarmiyfthe unad
and adj. OLS estimates for the entire sample. fhids for all outcomes.
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Table 5 Continued

Victim Bully Bully-Victim R*®  # obs.
Model Coef. Std.Err® Coef. Std.Erf. Coef. Std.Erf.
IQ - Military Service Test
OLS-unadjusted -0.664 0.567-4.332 0577 -4.946 0.664 0.063 4025
OLS-adjusted 0.314 0.527-2.754 0540 -2.397 0.623 0.240 4025
Class FB 0.180 0.418 -3.399 0.647 -2.411 0.913 0.207 3772
School FE 0.171 0.461 -2.763 0.771 -2.309 0.878 0.206 4009
Weight - Military Service Test

OLS-unadjusted 3.704 0.858 -0.008 0.874 2.209 1.001 0.005 4057
OLS-adjusted 2925 0814 -0.063 0.834 1929 0.959 0.159 4057
Class FB 3.041 0.625 0.769 0.955 1.525 0.883 0.161 3803
School FE 2.809 0.763 0.029 0.588 1.805 0.734 0.157 4041

Bold: significant at the 5 % levdtalic: significant at the 10 % level.
Conditioning set described in Section Ill (see Eabl in Appendix B)

a. For fixed effects we report robust standardrerand the within 2,

b. The unadj. and adj. OLS estimates for the schodiclass FE samples do not differ significarmyrfthe unad
and adj. OLS estimates for the entire sample. fiblds for all outcomes.

V. Identifying Causal Relationships

The key problem facing us is that it is not randatno is bullied (and who engages in
bullying). In fact, as indicated by the literatweview and our descriptive statistics above,
victims and bullies are negatively selected in ®ih observable characteristics. Moreover,
children involved in conflict are also likely to Inegatively selected in terms whobservable

characteristics. Failure to take these factors atcount will likely overstate the effects of

bullying.

We therefore pursue a number of strategies to sisgesther the correlations documented so
far are causal. We first combine our rich conditignset with mother fixed effects. Second,
we incorporate classroom and school fixed effélied, we account for detailed measures of
ability and behavior measured just prior to expedorbullying. For a subset of the children

in our sample we also have access to this typefofmation measured at age 3.5. Fourth, we
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follow Altoniji, Elder, and Taber (2005) and useestion on observable variables to assess the
likelihood that our estimates are driven by setattbn unobservables. Finally, we perform a

falsification test using adult height as outcomethie spirit of Havnes and Mogstad (2011).

A. Mother Fixed Effects

As mentioned above bullying seems to be relatestdndard socio-economic measures such
as family resources and ethnic origin as well asqreal characteristics such as personality
traits, disabilities, physical appearance, and aysveakness/strength. To the extent that
these characteristics are fixed within a familynather fixed effects estimator will account

for them.

Our data allow us to account for mother fixed d@Beior siblings who are born within the
1990-1992 time period. That is, we consider closggced siblings. In the analysis of the
effects of simple victimization, we exploit siblingairs where one sibling is the victim of
bullying and the other is not. The outcome of the-mictim sibling can then be used as the
counterfactual outcome. A similar strategy is usdten considering our refined bullying

definition.

The fixed effects strategy assumes that comparibimgs, perhaps conditional on attributes,
eliminates selective differences between victimg eontrols. A common concern is exactly
that although siblings are born into the same fianild share this environment, they may still
differ along a wide range of characteristics. #dable siblings are more likely to be exposed
to bullying, the sibling comparison estimator wéhd to bias the effect of bullying upwards,
just as the simple OLS is expected to do. To accodate this criticism, our estimations

include a wide range of variables descriptive ef¢hild himself and his abilities; see above.

A second concern with within-family estimators isatt the identifying population is

potentially very small. 525 mothers from our surgaye birth to more than one child during
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1990-1992 (145 gave birth to twins, 4 gave birthriplets). Of these, we observe 77 sibling
pairs where one is a victim of bullying and theestls not; these pairs identify our parameter
of interest in the sibling analysid.Table 6 shows the percentages of sibling pairthén
different combinations of bullying stattis.Bullying status of the oldest sibling is on the
vertical axis and bullying status of the youngdalisg is on the horizontal axis. It does not
seem as if the younger sibling is more likely toabé@ctim of bullying if the older sibling is a

victim of bullying and vice versa.

Finally, we assume that one sibling is not affedtatle other sibling is exposed to bullying.

Such negative spillovers will cause a bias towaets in the fixed effects estimations.

Table 6 Sibling Variation in Bullying Status

Sibling 2:
Simple bullying definition Refined bullying definith
Victim Control Victim Bully Bully-Victim Control
Simple bullying def.
Victim 9% 12%
Control 15% 65%
Sibling 1: Refined bullying def.
Victim 3% 1% 1% 7%
Bully 1% 2% 2% 4%
Bully-Victim 2% 1% 2% 2%
Control 7% 5% 5% 54%

We report the coefficients for the mother fixedeets specification in the third row below
each outcome in Tables 4 and 5 (apart from IQ amight, where we have too few

observations for mother fixed effects). As the skngize decreases significantly when we

13 Of these 77 sibling pairs 19 are twin pairs.
4 Families who give birth to more than 2 childrenttie period constitute 2 sibling pairs;

sibling 2 and 3 are each paired with sibling 1.
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run the mother fixed effects model we also repogtddjusted OLS estimates for this reduced

sample in row four. We report robust standard eremd the within R-squaréd.

The important message from the mother fixed effantysis is that the conclusions from the
simple OLS seem robust. Even when we control fotofg that are fixed within the family,

bullying has severe negative consequences. Howdler, estimates for the relatively
infrequent outcomes of teenage pregnancy and ppienmacological medication are now

insignificant and imprecisely estimated.
B. Classroom and School Fixed Effects

Among institutional characteristics, the previoiterature indicates that class size is perhaps
of less importance, while school and teacher chearatics or fixed effects should be
included to account for anti-bullying preventiondarelated policies as well as selection of
certain types of children into schools and classrmaOur second strategy incorporates these
fixed effects'® Any moderating effects of class size on bullyinij e captured by such a
strategy too. Again, we report robust standardrerand the within R-squared. Rows five and

six in Tables 4 and 5 show the results which carate the findings from above.
C. Controlling for Prior Ability, Behavior, and Bullying

Our primary conditioning set does not explicitlglide information about child behavior and

ability. Yet the 2001 questionnaire does includditahal variables such as child behavior

> Additional test statistics, such as F-test of jasignificance of the fixed effects and a
Hausman test of fixed effects versus random effeesavailable on request.

16 Adjusted OLS estimates were also conducted forréaeiced samples in the class and
school fixed effects models. Here the coefficiedid not differ significantly from the

adjusted OLS estimates of the full sample.
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measures (from the Child Behavior Checklist), infation about leisure activities, learning
difficulties etc. These variables may serve asebgitoxies for unobserved variables such as
ability and personality than those included preslgult is possible, however, that some of
these variables are affected by victimization du¢hie short time that elapsed between the
conduction of the two questionnaires. We first akpkhe extended conditioning set in detail

before presenting the results in Tables 7 and 8.

Leisure and developmenthe 2001 questionnaire contain relevant questiongasly child
development such at the age at which the childestawalking, whether he had a late speech
development and whether he received any help Wwalspeech development. These variables
may serve as proxies for early social ability siespecially late speech development may
affect the child’s willingness and ability to commcate with others as well as affect its self
esteem. The questionnaire also contains informatimut the weight and height of the child
in 2001. Using these we calculate the Body Masexraf the child. Overweight in adolescent
is associated with higher prevalence of depressyweptoms, lower self esteem and social
isolation’ Strauss and Pollack (2003) find that overweighilestents were less likely to
receive friendship nominations compared to themrad-weight peers. Several studies have
found that that overweight children are more likedyget stigmatized by their peers. One
study suggests that bias toward overweight pespiermed at the age of 8, while other work
shows anti-fat attitudes in 3-year-old preschodldcén® We therefore expect overweight
children to be more exposed to bullying. We alssude a dummy for whether the child has a
best friend, as well as a wide range of variabhescating how much time the child spends

during the week watching television, practice spaead, played with friends etc.

17 See for example Erickson et al (2000).

18 See Puhl and Brownell (2001) for an overview @ findings in the literature.
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Behavior: The 2001 questionnaire includes a range of questadrout child development
from the Child Behavior Checklist (CBCL). Unfortuely not all items within each factor
were asked and therefore it has not been possibéstimate the factors from the CBCL.
Instead we conduct our own factor analysis inspitsd Behar's Preschool Behavior
Questionnaire. We obtain four factoemxious hyperactive empathi¢c andabsent minded
using explorative principal component analySisVe expect these behavioral variables to
affect the probability of being victimized becausey are closely related to the two
prototypical victims: the passive and the provoatrictim. Behavior might also very well

influence each of the outcomes school achieverheatth and risky behavior.

Learning Difficulties: The parents have indicated whether their child famgblems with
concentration as well as learning to read, speallédmmath. We expect that the children who
find it more difficult to acquire these basic skillill also perform worse in school. At the

same time we also expect these difficulties tocaffiee child’s likelihood of being victimized.

Bullying: Finally, the parents are asked whether theirdchilllies others or is being bullied
himself in 2001. We add this information to the ditioning set in an attempt to isolate the

effect of current exposure to bullying.

19 A description of the full factor analyses inclugivalidity measures is available on request.
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Table 7Robustness Analysis - The Effects of Bullying, 8ipllying Definition

Victim R # obs
Coef. Std.Err.
9th grade GP,
OLS-adjusted -0.176 0.021 0.338 10,033
+ Leisure etc. -0.173 0.021 0.365 10,033
+ Behavior -0.122 0.021 0.374 10,033
+ Learning difficulties -0.104 0.021 0.397 10,033
+ Bullying -0.097 0.021 0.398 10,033
High School Enroliment (0/1)

OLS-adjusted -0.111 0.012 0.284 10,907
+ Leisure etc. -0.094 0.012 0.308 10,907
+ Behavior -0.065 0.012 0.316 10,907
+ Learning difficulties -0.055 0.012 0.339 10,907
+ Bullying -0.055 0.013 0.339 10,907

Criminal Conviction (0/1)
OLS-adjusted -0.001 0.009 0.112 10,907
+ Leisure eftc. 0.004 0.010 0.116 10,907
+ Behavior -0.007 0.010 0.118 10,907
+ Learning difficulties -0.007 0.010 0.120 10,907
+ Bullying -0.008 0.010 0.121 10,907

Teenage Pregnancy (0/1)
OLS-adjusted 0.032 0.011 0.074 5,309
+ Leisure etc. 0.035 0.011 0.080 5,309
+ Behavior 0.033 0.012 0.082 5,309
+ Learning difficulties 0.033 0.012 0.083 5,309
+ Bullying 0.030 0.012 0.085 5,309

Psychopharmacological Medication (0O

OLS-adjusted 0.040 0.009 0.058 10,907
+ Leisure eftc. 0.036 0.009 0.061 10,907
+ Behavior 0.022 0.010 0.067 10,907
+ Learning difficulties 0.022 0.010 0.067 10,907
+ Bullying 0.011 0.010 0.070 10,907

IQ - Military Service Te!
OLS-adjusted -0.418 0.422 0.230 4,025
+ Leisure etc. -0.322 0.419 0.263 4,025
+ Behavior 0.099 0.432 0.273 4,025
+ Learning difficulties 0.483 0.422 0.311 4,025
+ Bullying 0.366 0.439 0.314 4,025

Weight - Military Service Test

OLS-adjusted 2.564 0.648 0.154 4,057
+ Leisure etc. 1.649 0.606 0.283 4,057
+ Behavior 1.496 0.629 0.284 4,057
+ Learning difficulties 1.507 0.630 0.286 4,057
+ Bullying 1.244 0.657 0.287 4,057

Bold: significant at the 5 % levdtalic: 10 % level. Conditioning set described in Apperlix
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Table 8Robustness Analysis - The Effects of BullyingndfBullying Definition

2

Victim Bully Bully-Victim R # abs.
Coef. Std.Err  Coef Std. Err  Coef Std. Err
9th grade GP.
OLS-adjusted -0.150 0.024 -0.228 0.032 -0.303 0.035 0.343 10,033
+ Leisure etc. -0.153 0.024 -0.213 0.031 -0.284 0.034 0.368 10,033
+ Behavior -0.122 0.024 -0.179 0.031 -0.195 0.036 0.376 10,033
+ Learning difficutties -0.094 0.024 -0.173 0.031 -0.198 0.035 0.400 10,033
+ Bullying -0.087 0.025 -0.171 0.031 -0.192 0.035 0.400 10,033
High School Enroliment (0/
OLS-adjusted -0.104 0.014 -0.111 0.018 -0.162 0.020 0.287 10,907
+ Leisure etc. -0.090 0.014 -0.101 0.018 -0.137 0.019 0.310 10,907
+ Behavior -0.070 0.014 -0.079 0.018 -0.085 0.020 0.317 10,907
+ Learning difficutties -0.057 0.014 -0.075 0.018 -0.083 0.020 0.340 10,907
+ Bullying -0.057 0.015 -0.076 0.018 -0.085 0.020 0.340 10,907
Criminal Conviction (0/1)
OLS-adjusted -0.009 0.011 0.089 0.014 0.044 0.015 0.115 10,907
+ Leisure etc. -0.004 0.011 0.090 0.014 0.049 0.016 0.120 10,907
+ Behavior -0.009 0.011 0.084 0.015 0.034 0.016 0.122 10,907
+ Learning difficutties -0.010 0.011 0.081 0.015 0.033 0.016 0.123 10,907
+ Bullying -0.010 0.012 0.077 0.015 0.028 0.016 0.124 10,907
Teenage Pregnancy (0
OLS-adjusted 0.027 0.012 0.033 0.022 0.058 0.021 0.074 5,309
+ Leisure etc. 0.031 0.012 0.034 0.022 0.055 0.022 0.081 5,309
+ Behavior 0.031 0.013 0.034 0.023 0.055 0.022 0.082 5,309
+ Learning difficules 0.031 0.013 0.033 0.023 0.051 0.022 0.084 5,309
+ Bullying 0.029 0.013 0.029 0.023 0.046 0.023 0.085 5,309
Psychopharmacological Medication (0
OLS-adjusted 0.039 0.011 0.011 0.014 0.048 0.015 0.058 10,907
+ Leisure etc. 0.035 0.011 0.0112 0.014 0.041 0.015 0.062 10,907
+ Behavior 0.025 0.011 0.004 0.014 0.017 0.016 0.067 10,907
+ Learning difficules 0.025 0.011 0.004 0.014 0.017 0.016 0.067 10,907
+ Bullying 0.013 0.012 0.002 0.014 0.006 0.016 0.070 10,907
IQ - Military Service Te:
OLS-adjusted 0.314 0.527 -2.843 0.53¢ -2.480 0.62: 0.23¢ 4,02t
+ Leisure etc. 0.241 0.524-2.570 0.531 -2.044 0.617 0.269 4,025
+ Behavior 0.400 0.528 -2.411 0.534 -1.448 0.645 0.278 4,025
+ Learning difficutties 0.893 0.516 -2.264 0.521 -1.171 0.628 0.316 4,025
+ Bullying 0.745 0.531 -2.297 0525 -1.323 0.642 0.318 4,025
Weight - Military Service Test
OLS-adjusted 2943 0815 -0.116 0.830 1.975 0.960 0.154 4,057
+ Leisure etc. 1.966 0.762 -0.528 0.772 1.007 0.895 0.283 4,057
+ Behavior 1.839 0.772 -0.655 0.781 0.667 0.940 0.284 4,057
+ Learning difficultes 1.811 0.773 -0.673 0.782 0.733 0.940 0.286 4,057
+ Bullying 1.549 0.797 -0.743 0.788 0.415 0.962 0.288 4,057

Bold: significant at the 5 % levdtalic: significant at the 10 % level. Conditioning set ddésed in App. B.
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Tables 7 and 8 add these groups of variables @gaential manner. First note that adding this
richer set of information is important in termstbé size of the estimated effects. Regardless,
bullying is still associated with strong reductiansGPA and high school enroliment as well
as an increased risk of experiencing a teenagenaney (girls), increased use of
psychopharmacological medication and higher bodjghte(boys). For body weight??
increases from 15% to 28%, when the variableseeéltil eisure and Developmeate added
because this set of variables includes body makexias measured in year 2001, which is of
course a strong predictor of body weigt at ageTa®le 8 confirms the pattern seen in Table 5
that being a bully-victim is associated with thadefavorable outcomes in terms of education

and teenage pregnancy.

A subgroup of the participants recruited in 199@2A9vas asked to complete a questionnaire
when the child was three-and-a-half years old (adof,700 children). The questionnaire
obtained information on the child’s behavioral dimgjuistic development. We conducted a
principal component factor analysis based on BshBreschool Behavior Questionnaire in
order to obtain three variables describing thedthibehavior:hostile-aggressiveanxious-
fearful andhyperactive-distractibleln order to proxy early ability we also control f@ wide

range of questions regarding the child’s linguisgwelopment.

Results from this additional robustness analysescansistent with the results reported above
and available on request. However, we saw aboveitichuding measures of ability and
behavior in 2001 reduced the size of the estimetistts associated with bullying. The same
is not true for information measured at age 3.8Bs&mably, information measured later more
precisely describes the individual than does inftfam measured very early. It is difficult to

make strong conclusions based on this small sartiy@agh.
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D. Using Selection on Observables to Assess the Bias from Unobservables

Despite the attempts to control observed and umebéddactors associated with bullying and
outcomes, our estimates may still be biased. Qunthostrategy uses the degree of selection
on observables in the adjusted OLS regression desasthe bias arising from selection on

unobservables as suggested by Alton;ji et al. (208Bgcifically, let
o=B-bul + W T=8-bul + X'Ty +§,

whereW are all the variables that explain our outcome tajpam exposure to bullying. We
only observeX, however. If we projeab onto the bullying indicator and our observabfese

get
o=L-bul+X'y+e¢,

where » is defined such thaf ande are uncorrelated. Imagine that we project the tyice

latent bullying variable ontX’ » and «:

Proj(Bul*|X'y, &) = ¢po + P X'y + Pee

The procedure then assumes that selection on uwabdes is the same as selection on
observables. Loosely speaking the part of the oogctihat is related to the observables and
the part related to unobservables have the saragorehip” (Altonji et al. (2005) p. 169)

with exposure to bullying. Formally,

¢le = ¢,

Given this, Altonji et al. (2005) then measure tlaéio of selection on unobservables to
observables that would be necessary to fully erpla¢ estimated effect of bullying. Table 9
presents these ratios for all outcomes but cringoalictions, where the estimated effect was

not significant (corresponding to“OLS adjusted”, ble 4). We see that selection on
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unobservables should be between 1.54 and 3.37 asé&wge as selection on observables in
order to fully account for the estimated effecbaflying on educational outcomes. Given the
richness of our conditioning set and the time addpsetween measuring bullying status and
outcomes, we believe this to be unlikely. For tgenpregnancy and medication, the ratio is
somewhat lower because the outcomes are less frequel R are much smaller (6-8%)
compared to the educational outcomes (around 30%).body weight, the ratio is also

relatively low because this variable has a higharee.

Table 9Ratio of Unobservables to Observables Needed ttalexihe Effect of Bullying,

Simple Bullying Definition

Implied ratio
9th grade GPA 3.37
High School Enrollment (0/1) 1.54
Teenage Pregnancy (0/1) 0.16
Medication (0/1) 0.39
IQ -5.41
Weight 0.53

" Results are based on the conditioning set in destin Section Il (see Table B1 in Appendix B)

and rely on a constrained regression with= 0. See Altoniji, Elder and Taber (2005) for dstai

E. Falsification Test: The Effect of Bullying on Adult Height

Our final analysis is a falsification test where wse adult height as a potential “outcome” of
bullying. Presumably, height in adulthood is laygeetermined genetically and by early-life
events and not affected by exposure to bullyinglémentary school. In addition, taller adults
have, on average, higher education and incomegyfisant “effect” of bullying on height
would therefore be a sign of omitted variables bsee Havnes and Mogstad (2011) for a

similar use of height.
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Tables 10 and 11 show the results from this falsifon exercise for the simple and the
refined bullying definition, respectively. When wse the refined bullying definition, the
unconditional correlation between being a bully addlt height is significantly positive at
the 10%-level. This relationship disappears whendbefficient is adjusted for confounding

variables.

Table 10The Effect of Bullying on Adult Height (cm), SimBldlying Definition

Victim R*? # obs
Model Coef. Std.Err®
Height - Military Service Test
OLS-unadjusted -0.064 0.329 0.003 4058
OLS-adjusted 0.117 0.282 0.322 4058
Class FI’ -0.011 0.23¢ 0.33: 380«
School F’ 0.13¢ 0.24: 0.31¢ 404

Bold: significant at the 5 % levdtalic: significant at the 10 % level.
Conditioning set described in Section lll and ApgdeiB.

a. For fixed effects we report robust standardreramd the within R The F-test of joint significance
of the FE and the Hausman test of FE vs. RE am@rteg in the appendix.

b. The unadj. and adj. OLS estimates for the schndliclass FE samples do not differ significantly
fromthe unadj. and adj. OLS estimates for therers@mple. This holds for all outcomes.

Table 11The Effect of Bullying on Adult Height (cm), RedirBullying Definition

2a

Victim Bully Bully-Victim R # obs.
Model Coef. Std.Err® Coef. Std.Erf. Coef. Std.Erf.
Height - Military Service Test
OLS-unadjusted 0.086 0.416-0.724 0.424 -0.502 0.486 0.004 4058
OLS-adjusted -0.119 0.355 -0.049 0.361 0.472 0.418 0.320 5840
Class FE -0.193 0.296 0.156 0.317 0.481 0.328 0.326 3905
School FE -0.047 0.315 -0.006 0.253 0.474 0.305 0.315 4042

Bold: significant at the 5 % levdtalic: significant at the 10 % level.
Conditioning set described in Section Il and ApgisiB

a. For fixed effects we report robust standardrsrand the within RThe F-test of joint significance of the FE
and the Hausman test of FE vs. RE are reportdteimppendix.

b. The unadj. and adj. OLS estimates for the schodlclass FE samples do not differ significarmtyrfthe unad
and adj. OLS estimates for the entire sample. fiblds for all outcomes.
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VI. Mechanism: Teacher Perceptions

We next investigate a possible short-term mechartisat may drive long-term effects,
namely teacher perceptions of abilities and belmawieasured in 2002. These could have
long-term consequences, both because they repriesmadiate causal effects of bullying on
the child but also because they may affect teathendidence in and willingness to invest in
victims and bullies. According to Patterson et (40992), that is how antisocial behavior
manifests itself: child behavior at one stage leadspredictable reactions from the
environment in the subsequent stage. We cautioh shce teachers’ evaluations are
measured at the same point in time as bullyingetingay be simultaneity bias present. We

interpret the results accordingly.

The short-run outcomes used in the analyses anguihiés cognitive and behavioral skills as
rated by the teacher on a 5-point scale compardgpioal pupils in the same grade (much
below, somewhat below, at the average, somewhatealnouch above). We consider teacher
evaluated performance in reading and math, childreffort level, behavior, ability to learn,

mood, and social competencf8s.

Table 12The Effects of Bullying on Teacher Rated OutcoReBned Bullying Definition

Victim Bully Bully-Victim R°  #obs
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
Reading -0.300 0.038 -0.156 0.046 -0.346 0.050 0.156 5,657
Math -0.245 0.040 -0.234 0.048 -0.505 0.052 0.161 4,965
Effort -0.278 0.036 -0.487 0.043 -0.721 0.047 0.246 5,609
Behavior -0.196 0.035 -0.944 0.042 -1.159 0.046 0.279 5,599
Ability to learn -0.299 0.038 -0.206 0.045 -0.503 0.049 0.184 5,595
Mood -0.491 0.039 -0.444 0.046 -1.061 0.050 0.146 5574

Social Competencies -0.586 0.036 -0.734 0.043 -1.207 0.047 0.238 5,598
Bold: significant at the 5 % levdtalic: significant at the 10 % level.
Conditioning set described in Section Il (see EaBl in Appendix B)

20 performance is standardized to zero mean andtamitlard deviation.
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Table 12 shows the adjusted OLS results using darapy conditioning set for the refined
bullying definition. Results are robust to addingetl effects and the more detailed
conditioning set including information on behaviahility, and bullying from 2001. All are

available on request.

We see that teachers perceive bully-victims to hidnee lowest ratings omll outcomes

considered, which is even more extreme than wha feand based on register-based
outcomes above. Teachers perceive bullied childeetve particularly weak in terms of
academic skills. They also view bullied children have worse mood and worse social

competencies. All groups are considered to haveavbehavior than controls.

An alternative strategy would be to include thegermediate variables potentially affected
by bullying in our main model and investigate wlegtthis drives results. We have done this
and find that our main conclusions concerning tfiece of bullying on outcomes prevail.

Again, these results are available on request.

VIl. Conclusion

This paper investigates the effects of being bdillked of bullying others in elementary
school on longer-run education, health and riskyaber. We employ a number of strategies
in order to come closer to identifying a causal actpof such experiences than previous
research. We first combine our rich conditioning) weh mother fixed effects. Second, we
incorporate classroom and school fixed effectsrdihive account for detailed measures of
ability and behavior measured just prior to expegorbullying. For a subset of the children
in our sample we also have access to this typefofmation measured at age 3.5. Fourth, we
follow Altoniji, Elder, and Taber (2005) and useestion on observable variables to assess the
likelihood that our estimates are driven by setatton unobservables. Finally, we perform a

falsification test using adult height as outcomethie spirit of Havnes and Mogstad (2011).
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We find that being bulliecdind bullying reduces GPA by around 20% of a S.D., Whig

comparable to the effect of having 7 more pupilthim class. Being a victim of bullying also
increases future use of psychopharmacological ragdit; body weight (boys) and the
probability of teenage pregnancy (girls), while fgeia perpetrator leads to a higher
probability of future criminal convictions. Besidd® direct effect bullying has on the child
in the longer run, we show that an additional madm may arise through teacher

perceptions of short-run abilities and behavior.

Given that bullying seems to be so costly for alitg involved, can it be limited? Farrington
and Ttofi (2009) systematically review evaluation$ 44 school-based anti-bullying
programs. They find that the reviewed interventiamsaverage reduce the prevalence of
bullying and victimization by roughly 20%. Prograafiectiveness increases with inclusion of
more elements, longer duration and higher intenStyme of the single elements that are
significantly related to successful interventioe sgacher and parent training as well as use of
disciplinary methods and video and virtual reahtigleo games. Furthermore, programs

inspired by the pioneer, Olweus, are found to beeneffective than others.

The details of th@®lweus bullying prevention prograare described in Olweus (1997). The
idea is to combine warmth and positive involvemémm adults with firm limits to

unacceptable behavior. Violation of the limits amtes should be followed by non-hostile,
non-physical sanctions. The program implicitly riegsi some monitoring of behavior as well
as adults acting as authorities at least in sorsperts. This relatively simple skeleton
underlies bullying prevention programs implementdt over the world. Yet bullying

prevails. Of course, such intensive programs &edyliexpensive and rely at least partly on
very specific — and possibly limited — human resear However, our results indicate that

such programs may have longer run aggregate effedisproving education, health and
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risky behavior of the population because effectbahg bullied and bulling on individual

outcomes are large.
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Appendix A Attrition

10,907 children were initially included in the ABDrvey. Unfortunately, not all parents and
teachers reported in the subsequent survey rodings has consequences for our measures of
whether the child is exposed to or engages in imghit also implies that we have incomplete
information about our short-run outcome measurageSour long-run outcomes stem from

registers, we do not face this problem in our lomg-analyses.

62 % of the parents and 52 % of the teachers relsmthe bullying question in the 2002
round of the questionnaires. This gives rise toceam about possible bias due to attrition,
especially because the subject being surveyed semditive nature. In our estimations, we
handle this by including a dummy for missing infaton about bullying. Because the survey
is linked to register-based information, we areeahd test possible differences in the
populations of parents who responded and who didaspond. We find that non-respondents
are more likely to have worse socio-economic bamkigd, were on average younger when
the child was born, were more likely to be of ethmninority origin, and have more

psychiatric diagnoses.
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Appendix B Details about the conditioning set

Table B1Detailed Description of Variables

Variable Description Source

Child characteristics:

Boy Boy (0/1) Registers

Height Child's height in cm. measured in 2001. 2001 Questionnarie
Born in 1990 Born in 1990 (0/1) Registers

Born in 1991 Born in 1991 (0/1) Registers

Born in 1992 Born in 1992 (0/1) Registers

Born prematurely (before week 37)

Born prematurely (before week 28)

Birth weight ()
Complications at birth

# younger siblings
# older siblings

Ethnic
Divorce

# divorces

# moves
Cardiovascular medicine

Antidepressant medicine
Diaghosis

Emergency ward 4-6

If the child was born before thetﬁgestationalRegiStefS
week (0/1)

If the child was born before thet%estationalReQiSterS
week (0/1)

The child's birth weight in grams Registers
Complications at the birth of the child based Ragisters
an APGAR score above 6.

Number of younger siblings before the age dRegisters
seven. These include half siblings

Number of older siblings before the age of Registers
seven. These include half siblings.

Non-Danish origin (0/1) Registers
Experienced that the birth parents split up Registers
before the age of seven (0/1)

Number of times the mother of the child got aRegisters
new partner before the child turned seven.

Number of moves between municipalities  Registers
Was prescriped cardio-vascular medicine  Registers
before the age of seven (0/1)

Was prescribed antidepressant medicine b¢ Registers
the age of seven (0/1)

Diagnosis of a mental or behavioral disorderRegisters
before the age of seven (0/1)

Whether the child visited the ER during age ®Régisters
0/D)

Impaired Hearing
Wears glasses

2001 Questionnarie
2001 Questionnarie

Has the child imparied hearing? (0/1)
Does the child use glasses? (0/1)

Cross-eyed Has the child been crosseyed, now or earlier2001 Questionnarie
(0/1)
Childcare at age 4:
Private care (0/1) Enrolled in family day care (0/1) Registers
Centerbased care (0/1) Enrolled in centerbased care (0/1) Registers
Home care (0/1) Taken care of by parents or grandparents atRegisters
home (0/1)
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Table B1 Continued

Variable

Description Source

Father's and mother's characteristics:

Age at birth of child

Smoked (only mother)
Log income

Unemployment (4 yrs.)

Unemployment (5 yrs.)

Unemployment (6 yrs.)

Top management level
Higher management level
Medium level employee
Lower level employee

Full time employment
Part time employment

Private sector

The mothers age when she danb to the  Registers
child
Smoked during preganency (0/1) egiRers
Log wage income when the child was 6yeaRegisters
old
Part of year unemployed whendhild was  Registers
four years old. Equal to 1000 if unemployed the
entire year.
Part of year unemployed whendhild was  Registers
five years old. Equal to 1000 if unemployed the
entire year.
Part of year unemployed whendhild was sixRegisters
years old. Equal to 1000 if unemployed the
entire year.
Employed at a top managemesitiden the Registers
child was sixyears old (0/1)
Employed at a higher managelevel when Registers
the child was sixyears old (0/1)
Employed at a medium levelmtiee child wasRegisters
sixyears old (0/1)
Employed at a lower level witiea child was Registers
sixyears old (0/1)
Is full time employed (more than 25 hours/we Registers

(0/2)

Is part time employed (lesst2@hours/weekRegisters
(0/2)

Works in the private sector (vs. phblic Registers

sector) (0/1)

Highest completed education when the child waygesats old: Registers

Elementary school

High school

Vocational degree

Short further education
Medium further education
Long further education
Enrolled in education
Cardiovascular medicine

Cardiovascular medicine

Elementary school. Equivalentye&s of Registers
education (0/1)

High School: Equivalent to 12 years of Registers
education (0/1)

Vocational degree: Equivalentzgdars of  Registers
education (0/1)

Short futher edu.: Equiveteni4 years of  Registers
education (0/1)

Medium further edu.: Eqleva to 15 years of Registers
education (0/1)

Long further edu.: Equivalemi7 years of = Registers
education or more (0/1)

Enrolled in education when¢héd was 6 Registers
years old (0/1)

Was prescriped cardio-vascotdicine Registers
before the child was sixyears old (0/1)

Was prescribed antidepressadicine beforeRegisters
the child was sixyears old (0/1)

Diagnosis of mental or behavioral disorder Was dagd with a mental or behavioral Registers

Violence conviction (0/1)
Property conviction (0/1)

Special Conviction (0/1)

Other Crime Conviction (0/1)

Traffic Convition (0/1)

Prison sentence (0/1)

disorder before the child was sixyears old (0/1)

Has been concivted ofalemce crime before Registers
the child was sixyears old.

Has been concivted of@pirty crime before Registers
the child was sixyears old.
Has been concivted of a crime under the sp Registers
law before the child was sixyears old.

Has been concivted peaal crime which wasRegisters
not violence or property before the child was
sixyears old.

Has been convited of a tiaffffence before Registers
the child was sixyears old.

Has been sentenced to prisforetthe child Registers
was sixyears old.
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