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Abstract

This paper studies intergenerational correlations in crime betiatdeers and their children and
the underlying mechanisms that give rise to these correlatiisisg data from the Stockholm
Birth Cohort, we find strong evidence of an intergenerational crimatationship. Sons whose
fathers have at least one sentence have 2.06 times higher oddsngfada&riminal conviction
than sons whose fathers do not have any sentence. At the intensive, mnagg additional
sentence of the father increases the expected number of sonsticosviy 32 percent. Father-
daughter relationships are generally not significantly differbah tfathers-son relationships.
Traditional regression techniques indicate that socioeconomic siatasnts for roughly one-
third of the extensive margin father-son relationship and somewssit particularly at the
intensive margin, for daughters. Over and above this, for both sons arttetaugur ability
proxies account for an additional 20 percent. Finally, household heteitygethe most
important component of which is household instability, accounts for alorasthird of the
intergenerational relationships. More direct evidence regardirgthwh the intergenerational
correlations arise through either an inherited traits mechaoisra father as role model
mechanism is provided in four alternative experiments. These exgmsifocus on: (i) a sample
of twins, (ii) an adoptee sample, (iii) the timing of the fatherime, and (iv) the quality of the
father — child relationship. We find evidence that both direct charpiais a role in the
reproduction of crime from one generation to the ndxhally, we find that paternal
incarceration may actually lower the number of crimes comaniitfesome children, providing
additional evidence of the importance of a behavioral transference mechanism
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1. Introduction

Crime runs in the family. Though this statement may effmughts of the stereotypes
depicted in movies likhe Godfatheor television series lik&he Sopranoshis stylized fact
actually has a long history in criminologyThere is also substantial anecdotal evidence of the
familial nature of crime. For exampl€he New York Timgsublished an article entitled, “Father
Steals Best: Crime in an American Family” (Fox Buttddfi@August 21, 2002) about a family of
criminals in Oregon. Butterfield's article describes how thgl8damily patriarch, Dale Vincent
“Rooster” Bogle, taught his children to steal, so that by agkid8ons were already breaking
into liquor stores or stealing tractor-trailer trucks. His daughtersdumpetty crimes in order to
support their drug addictions. By the time of his death in 1998, 28 of thle Btan had been
convicted of crimes, including several of Rooster’s grandchildrereyrBogle, the youngest of
Rooster’s sons, is quoted as saying, “Rooster raised us to besoufldere is a domino effect
in a family like ours...What you're raised with, you grow to become. You don’t escap

Although the Bogle family may be an extreme example (ancCtdreone and Soprano
families purely fictitious), U.S. Justice Department figureised by Butterfield) show that 47
percent of inmates in state prisons have parents or other clasgelwho have also been
incarcerated. The cost of ignoring this family cycle of cniatity may be huge. Butterfield cites
an official of the Oregon Department of Corrections who es#ichtite cost of incarcerating just
five of the convicted Bogle family members at nearly thrdkam dollars (in 2002 prices). And,
this may just be a lower bound given that it neither accounts fonéimng administrative costs of

their trials, probation, or paroles nor the costs born by the victims of theirscrime

! See Rowe and Farrington (1997) and the historéfatences therein.



It is, therefore, surprising that the economics of crime tieeahas, as a rule, largely
ignored the relationship between an individual’s own criminality and that of téatsaNotable
exceptions to this rule include Case and Katz (1991), WilliamsSastdes (2002), and Duncan
et al. (2005). For instance, using the 1979 National Longitudinal Swieéfouth and the
Children of the National Longitudinal Survey of Youth, Duncan et aD0%) report
intergenerational correlations between mothers and their childrey foehaviors and attitudes
(both good and bad) measured during adolescence. They find strikipgrsaf the hypothesis
that “likes beget likes” and, with regards to criminality, latighters whose mothers were ever
convicted are more than five times as likely to be convicted of a crime thentselves.

A number of important works that study intergenerational crimindddye also been
produced by criminologists and sociologists. This literature datek to the seminal work of
Glueck and Glueck (1950), who consider a sample of 1,000 American boysf idibm are
identified as delinquents; they find that 66 percent of delinquents hadiaat father while just
32 percent of non-delinquents had a criminal father. Additional eviderae intergenerational

criminal relationship has been found across multiple data sets, cities, andesduntr

2 Rather, when studying the determinants of crinemnemists tend to emphasize those factors illurathah
Becker’s (1968) economic model of crime, e.g. thebpbility and severity of punishment as well as téturns to
legitimate employment.

% Using data from the Boston Inner City Youth Surv&ase and Katz (1991) find that children with anifg
member in jail are eight percentage points morelyiko report committing a crime in the last ydadsing the 1958
Philadelphia Birth Cohort Study, Williams and Sekl(2002) find that 15 percent of criminals repguating a
father who was arrested during the respondentlsltebidd while just six percent of non-criminals repthat their
father was arrested.

* Several British studies (Ferguson, 1952; Wilso887t and Farrington and West, 1990) also find that
individual’'s criminality is related to that of hiamily members. Using the Cambridge Study on Delarg
Development, Farrington and West (1990) find thatpércent of a sample of dual conviction couplezdpced
offspring who were also convicted. Gregory (20@)iews some of these studies as well as othergdimsider the
relationship between individual criminality and romme family characteristics. Using the Stockhdirth Cohort
(SBC), Janson (1982) finds that 9.8 percent ofitbgs with fathers that have no criminal record @eénquent
while 19.9 percent of the boys with criminal fatherre delinquent. This positive correlation existen within
different social classes. More recently, using$BC data, Murray et al. (2007) find that paremabiceration has
no effect on children’s offending, over and aboeegntal criminality. The Rochester Youth Developtr8tudy is
another ongoing, long-tem project that has produmetsiderable information concerning intergeneratidinks in
anti-social behavior (see Thornberry 2009 for & migerview and for references to relevant artiplegluced in this



Current research on intergenerational criminality is concernedniyptvith documenting
these relationships, but also with deepening our understanding of the sofir¢bese
correlations. The hope is that a better understanding of the underigicttanisms, and of their
relative importance, may help us to think more clearly aboueffieet of policies on criminal
behavior. One important question is whether or not the parent — offsymirelation in crime is
simply due to the existence of some common external factorasyabtverty, or whether there is
a mechanism that directly links parent criminality to chilchanality. If the former is true, then
policies aimed at reducing poverty may also reduce crime., Bbat if the observed
intergenerational criminal correlations are produced by a behbmoxel, such as a role model
hypothesis in which the children directly observe and model theinfgaleehavior? If this is the
case, then policies that appear to be successful at reduciregytodayy may reduce crime even
further in the future. And, research that evaluates these po#inghe resulting savings to
society may underestimate their effectiveness by not takitegaccount the effect on future
generations. For instance, researchers have found evidenagctkasing the number of police
deters crime; estimates of the elasticity of criménwtspect to the number of police depend on
the type of crime studied, but tend to be around -0.40 (Marvell and Moody, @886an and
Mocan, 2000; Levitt, 2002). But, if children observe their parents abstafrong criminal
behavior (as a result of this increased police presence) and sulibedeeide to abstain from
crime themselves, then these estimates may just be a lower bouhé deterrence effect of
police.

Duncan et. al's (2005) study is one of several that consider the undemgchanisms.

Specifically, they conduct indirect tests of four potential sesirof these relationships and find

project). Other recent studies on intergenerati@nahe include Farrington et al. (2009) and vanRBkt et al.
(2009), both published in a special issue of tharnal of Criminal behavior and Mental Healttoncerning the
intergenerational transmission of anti-social bévav



little evidence that they can be attributed to socioeconomic statparenting style, but find
some indirect evidence in support of both genetics and the role mqutghbgis. Their work,
however, is limited in the scope with which it can study interggiomal criminality since: (i)
they only have data on juvenile, and not adult, criminality, (ii) they talye maternal crime
data, and (iii) they cannot look at crime or sentence type. dthet studies have limitations due
to small sample sizes, unrepresentative samples and/or seffeckpome data. On the other
hand, the few European studies that have access to large sasippsriminal register data
lack the necessary information concerning individual, family andhbeidpood characteristics
that are needed to explore the mechanisms driving familial similantergminal behavior.

This paper addresses these gaps by taking advantage of a Stegdsst, the Stockholm
Birth Cohort Study (SBC), which contains administrative crimeng for both a cohort of
more than 15,000 individuals born in 1953 (and residing in Stockholm in 1963) anfctiers.
Due to the combination of a relatively large sample size, ddtaitiminal and non-criminal
measures, as well as a long time horizon, this Swedish dgteos@tes a unique opportunity to
study intergenerational criminal correlations and the underlying meschani

Our study is carried out in four stages. First, we documentxiséerce of significant
intergenerational correlations in criminal outcomes. In particulag, laok at a father's
sentencing record and correlate it with his son’s or daughteirisinal record at both the
extensive (i.eany crime) and intensive (i.eaumberof crimes) margins; the vast majority of
previous research has been limited to looking at the extensivenm#rgifind that sons whose
fathers have at least one sentence have 2.06 times higher doaaraf at least one criminal
conviction than sons whose fathers do not have any sentence and, atribwentnargin, each

additional sentence of the father increases the expected numkengifconvictions by 32



percent. The father-daughter intergenerational relationshipsaligngm not significantly differ
from those for the sons.

In the second stage, we regress measures of cohort membiaalktynon measures of
paternal criminality and add in vectors of controls, which proxy foutiaerlying mechanisms,
in a stepwise fashion. The aim of these regressions is notke amy statements of causality,
but, rather, to see how much of the intergenerational relatiorsshgrounted for by each set of
controls. We find that social background accounts for roughly one-tfirthe father-son
intergenerational criminal relationship and somewhat less, particalathe intensive margin,
for daughters. Over and above this, for both sons and daughters, our abXigs@ccount for
an additional 20 percent. Finally, household heterogeneity, the most amipoomponent of
which is household instability, accounts for almost one-third of the gemerational
relationships.

The third stage of the analysis presents more direct evideneecadisal link between
fathers’ criminality and that of their children by running aeof alternative experiments. Our
experiments focus on: (i) the sample of twin pairs in our dateaetisas knowledge about their
zygosity, (ii) adopted children, (iii) the timing of the fathecisme, and (iv) the quality of the
father — child relationship. Through these experiments, we consideditet channels: (i)
inherited traits and (ii) the father as a role model. We fwidemce that both of these direct
channels play a role in the reproduction of crime from one generation to the next.

Finally, we consider how the intervention of paternal incarceratifiacts child
criminality. We actually find some evidence suggesting that pat@rcarceration may offset the
effect of having a criminal father; i.e. over and above thecetié father criminality, paternal

incarceration may decrease the criminality of the child. Howetves difficult to rule out other



potential explanations for this relationship, such as the possithiéityincarcerated fathers were
also not present in the household prior to incarceration.

The remainder of this paper is organized as follows. Sectionilkss the data and
Section 3 presents the raw intergenerational criminal caome$atSections 4 and 5 present the
second and third stages of the analysis described above. ionSgave study whether there is a
paternal incarceration effect. Section 7 summarizes our resnts discusses their

generalizability and policy implications.

2. Data
Crime Rates in Sweden, Europe and the U.S.

Before presenting our data, we must first put one popular miscomeédptrest. Sweden
is not a country free from crime. A recent victimization stadgducted by the EU ICS (2005, p.
97) concluded that: “In the EU context the level of crime in Sweden is medium higbse to
drugs-related problems is relatively rare. The prevalence ef drahes is just above the EU
mean.” Official crime statistics for murder and motor vehittiefts, arguably the two best
documented and most comparable crimes across countries, are presefble 1. While
murder is fairly rare in Sweden, motor vehicle theft is exélgnecommon; in fact, the motor
vehicle theft rate tends (in most years) to be higher in Swedanrtitae United States and is
well above the European average.

If we look at the historical trend in the total number of offenspented (see Table 1),
we see that our cohort of sons (born in 1953) faced an environment in wparked crime was

three to four times higher than the environment that their fatiress up in. This increase in



reported crime is reflected in our data by the fact that onlpet2ent of our fathers have a

criminal conviction, while 33 percent of our sons have at least one criminal conviction.

Description of the Data Set

The data set used in this paper is 8teckholm Birth Cohort Study (SB@hich is a
database that was created in 2004 by matching two dath Beesfirst data set, th&tockholm
Metropolitan Study (SMSronsists of all children born in 1953 and living in the Stockholm
Metropolitan area on November 1, 1963. Data was collected from mudbtplees, including
individual and family surveys as well as administrative recdhdss, this data set contains a rich
set of variables concerning individual, family, social, and neighborhbadacteristics. The
SMS data was matched e Swedish Work and Mortality Database (WMBhich consists of
income, work, unemployment, in-patient, and mortality data for alviddals living in Sweden
in 1980 or 1990 and who were born before 1985.

The work in this paper is based on data originating from the Stockki@tropolitan
Study, which consists of 15,117 individuals: 7,719 men and 7,398 women. The mostninporta
feature of this data is that it contains crime records of thatlbirth cohort and their fathers. For
the birth cohort, we have measures of criminality for two timeogdsr Data for when the

individual is below the age of 18 is primarily sourced from the chiklfare committees

® We can not address the underlying causes of tioi®ase in reported crime in this paper. The regesesults
described later in the paper, however, are completibust to controlling for the birth year of tHather, i.e.
controlling for these generational effects.

® Carl-Gunnar Janson and Sten-Ake Stenberg managgdpmvided the original cohort data, Denny Végerd
organised the follow-up data and Reidar Ostermamaged the probability matching of the two data.detsparing
data from the Stockholm Birth Cohort Study is amaing collaborative effort by the Swedish Institfibe Social
Research and by Centre for Health Equity Studiag|ypfinanced by the Swedish Research Council.&=complete
description of the project see Stenberg and Va¢@066) and Stenberg et al. (2007). Codebooks desgrall of
the data in more detail are available at http://wst@ckholmbirthcohort.su.se/.



(CWC). Records from the CWC are not available, however, for individulats ave moved
out of the Stockholm area by this time; approximately 950 individuaigeth out of the
Stockholm area between the ages of 13 and 18. For individuals who renmaihedhfea, we can
identify whether a cohort member committed a delinquent actdbalted in an intervention by
the CWC. We can also identify the general category of delindusmvior: stealing, violent
crimes, alcohol abuse or narcotics, and other offenses.

As the birth cohort ages into adulthood, crime data is obtained frerofficial police
registrar person- och belastningsregister, PBRJhis registrar contains records of offenses that
lead to an official report to the CWC or to a conviction. Thesaecdata are divided into seven
crime categories, including: violent crime or crimes againggoes, stealing, fraud, vandalism,
traffic crimes (that lead to a court conviction, e.g., drivinghwit a license or under the
influence of alcohol), narcotic crimes, and other crimes. For eaclirgeal966 to the first half
of 1984 (i.e. when the respondents are age 13 through 31), we have information on the number of
offenses in each of these crime categories as well astitense that was received; the 1966

data is actually a summary of all known crimes reported up to and including 1966.

" As in the United States, juveniles in Sweden ave subject to the same punishments as adults andatr
processed by the same authorities.

% Since the PBR is a national register, we do ns¢ loohort members that move out of the Stockholtnapelitan
area.



The fathers’ crime data also comes from the official pokcgstrar? For the fathers, we
can identify the number of times that he appears in the registdahis sentences for three time
periods: pre-1953 (before the birth of the cohort member), 1953-1959 (untibhbet member
is six) and 1959 — 1972 (until the cohort member is 19). Possible sentrgarobation (which
includes a fine), imprisonment, and exemption from punishment due to psygclkate or
alcohol treatment. Our ability to characterize the extent ofatieer’'s criminality is limited by
the fact that we do not know the types of crimes committed ofetigth of time in prison.
However, we can still characterize incarcerated fathersm@® severe criminals than non-
incarcerated fathers or fathers with multiple sentences as ¢niarinal than fathers with just one
sentence, etc. We can also identify whether the father wagechaith drunk or dangerous
driving during each of these time periods.

Lastly, we will use an extensive set of controls in this study to help disémthegource
of the intergenerational criminal relationship. Registry datavailable for a wide range of
variables characterizing social background, including: residentidrictlis social class,
nationality, family composition, marital status, employment, measted social assistance,
income, and education. We will also use a number of variables twictortinherent ability,
including: a sixth grade test of intelligence, a second testteifigence (for males) taken at the

start of compulsory military service, and school grades.

° In the original Stockholm Metropolitan Study, fath were identified using 3 sources; (1) the 19&donal

register of population and income, (2) informatfomm the parish register’s office from 1953, and ifBerviews

with the cohort members’ mothers. The primary geat to collect information on “rearing” or “sociafathers,

hence, fathers may be biological-, adoptive-, epstthers. The data on fathers’ criminality wasaoted from the
1973 official police register. Criminal records che matched to individuals by using their natioregistration

numbers. All people living in Sweden have such alper. All fathers were re-identified before collagt their

crime records. Fathers were identified by compatiteg1967 national register of population and ineonith the

cohort members’ address cards for 1967. If thedendt match, then the father’s identity was douttecked

against the 1964 national register of populatioth ismome. If no father could be identified in thignner, then the
delivery records and parish registers from 1953vesarched in an attempt to find the father’'s natioegistration
number. This process resulted in 1 boy and 3 gialging two fathers with criminal records. In theseses, the
criminality records of both fathers were summedetbgr. 122 fathers (0.8 percent) could not be ifiedtin this

manner. These unidentified fathers are distribetpahlly between cohort boys and girls.



Descriptive Statistics

Table 2 presents variable definitions and summary statistiaghdocohort member and
father crime variables, broken down by sons and daughters. Notssugjy;i females commit
much fewer crimes than males. Twenty percent of the male tcolenbers have a juvenile
record while just 6 percent of the girls do. Similarly, 33 percénnhales have a record as an
adult while just 7 percent of females Ho.The higher propensity of males to commit crime is
also seen when examining participation in particular crimegosats, both as a youth and as an
adult. The most common crime for both males and females is 1®epercent of males and 4
percent of females have committed a theft. The average humb@mes committed by males
in the sample is 3.4 while the female average is less thamatiheAgain, theft is the dominating
crime category when considering this intensive margin. About 12meof the fathers have at

least one sentence on their recbré®robation is the most common sentence: 8 percent have a

9 The Cambridge Study in Delinquent Developmenbfo# a sample of London boys also born in 1953. ¢tiis
data, Farrington and Wikstrom (1994) show thatdiulative prevalence of offending between the ajd® and
25 are almost identical for the London boys andSteckholm boys that we study. By age 25, 32.1qyrof the
Stockholm boys and 32.6 percent of the London bagkcriminal records. Tillman (1987) reports thatp@rcent of
all men born in 1956 and living in California aettime of his study had been arrested at least bateeen the
ages of 18 and 30. Wolfgang, Figlio and Sellin @9igport that 35 percent of all Philadelphia mennbin 1945
had been arrested by the age of 18. For Denmanknand Dustmann (2007) report that 31 percenteif fost-
reform, male refugees have been convicted of aechiynage 21. Anna Piil Damm was also kind enougtatoulate
for us that 25 percent of all Danish men have mici@l record by age 30. Although we don’t haveakact number
in hand, the rate for Copenhagen men is bound toidieer (i.e., closer to the Stockholm rate). Wel that these
nearly identical cumulative offending rates acroshkorts increases the likely generalizability of study since it
shows that the Stockholm birth cohort offends atilsir rates as other cohorts from other metropoldseas and
from other Western countries. Of course, it is imi@at to recognize that there may be other diffeesnthat are
masked by these similar crime rates, such as #telwdlition of crimes, reporting rates, and cleaearates.

1 williams and Sickles (2002) report that seven petof the fathers in their sample from the Philpkia Birth
Cohort Study had been arrested at least once dthiengohort member’s childhood. These data arertegdy the
son (the cohort member) about his father, which triag the number downwards since children may ecalt or
have full information on their fathers’ arrest red® Also, the question is formulated so as to@elany arrests
prior to the cohort member’s childhood. In Rowe &adrington’s (1997) analysis using a sample ofdamboys
from the Cambridge Study in Delinquent Developm@8tpercent of the fathers have a criminal comictiThese
data are taken from official police registers, the fathers are not a representative sample. Nedirlgf these
fathers (about 94 percent) had a working-class pation (skilled, semiskilled, or unskilled manuadnker). If we
look at fathers with a similar socio-economic s$aitu 1963 using the SBC data, we find that 18 pd#rbave been
convicted of a crime.
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probationary sentence, 3 percent have a prison sentence, 4 percera taugken driving
sentence, and just one percent receives an exempt sentence.

Table 3 takes a preliminary look at whether children with ic@ntendencies are more
likely to have criminal fathers. Male cohort members whose fathers haviaalrrecords are 55
percent (17.2 percentage points) more likely to have adult criminatd® and commit, on
average, 3.77 more crimes than those with fathers without crimioafdse Female cohort
members whose fathers have criminal records are 142 percent (8ehtpge points) more
likely to have an adult criminal record and commit more tharethires as many crimes, on

average, as those with fathers without a criminal record.

3. Intergenerational Criminal Correlations

We begin our empirical analysis by looking at the raw relaligpnbetween father and
cohort member criminality at the extensive margin in Table 4tla@dntensive margin in Table
5. Specifically, Table 4 presents the odds ratios that resultdstimating logistic regressions
of whether the cohort member hasy conviction (overall and in each of the seven crime
categories) on whether the father laay sentences (overall and in each of the four sentencing
categories). Table 5 presents the incidence rate ratios thdt fem estimating analogous
negative binomial models, where the crime variables are definde asmberof convictions or
sentences. At both the extensive and intensive margins, we allosiféiees to differ for sons
and daughters given the large differences in the number and typeme$s committed by men
and women in our sampté.Rather than estimating these regressions separately formedns
daughters, we control for whether the cohort member is femalaranderaction between this

gender dummy and the father crime variable. Thus, the ceetfion the father crime variable

2 The father-child mechanism may also differ fofetiént types of crimes or by the gender of thedchil

11



tells us the raw father-son relationship while that on the ictieratells us whether the father-
daughter relationship significantly differs from that with the sod whether it is stronger or
weaker. Finally, using specifications that parallel those foretkttensive margin, Table 6
considers the relationship between fathers’ criminality and tieidren’s delinquent behavior
when young in order to see if “criminal” correlations appearyearlate in the life of the cohort

member.

Extensive Margin Relationships

An examination of Table 4 indicates that there is clearlyangtrelationship between
father and son criminality at the extensive margin. Column (1a0éPA presents the results for
the “main” correlationfFather — Crime i.e. when considering whether the cohort member has
any conviction and whether the father has any sentence. Sons wtihess fave at least one
sentence have 2.06 times higher odds of having at least one crwomvattion than sons whose
fathers do not have any sentefit@he extensive margin relationship between fathers and sons
is significant in 35 out of the 40 regressions considered; therfsignificant relationships occur
when considering the father's exempt sentences (Panel E). Theatiddsassociated with father
criminality tend to range between two and three, regardlestheofcrime and sentencing
categories considered. For instance, the odds ratios on the fieagegtcategories in column
(1) range from 1.99 (the father has a drunk and dangerous driving €rite2c23 (the father

has a probation sentence).

13 Earlier versions of the paper estimated corrafati@ther than odds ratios. TRatherCrime correlation for sons
was 0.118. But, the fact that we are dealing wittlidhotomous variable that is not equally distrdalbetween
fathers and sons implies that the maximum valugtthia correlation can take on is less than onéh&aif each
criminal father is assigned to a criminal son, tile@ maximum possible correlation is 0.52 and tithefr-son
correlation of 0.118 should be judged in referetoctis maximum (i.e. 0.118/0.52 = 0.23). Corrielas of this sort
are useful to put the father-son criminal correlatinto perspective and compare it to a more famijuantity,
namely the father — son correlation in earninggriund and Jantti’s (1997) estimate of 0.28 feveBlish fathers
and sons is of the same magnitude as our mainrfatben criminal correlation.

12



How does the father-daughter relationship compare to that for sbhedds ratio on
the interaction term is significant in just seven out of the 4Cessgyns, and, in each case, is
greater than one; that is, the father-daughter relationshipreiateg than the father-son
relationship. Two of the largest effects are seen in Panel Rhwioinsiders paternal drunk and
dangerous driving sentences. Over and above the father-son relationshiptedawghose
fathers have such a sentence have 2.67 and 2.82 times higher odds of himasgaate traffic
and narcotic offense, respectively, than daughters whose fathers d¢@avwsotany drunk and

dangerous driving sentences.

Intensive Margin Relationships

Table 5 indicates that there is also a strong relationship éetthenumberof fathers’
sentences and tmimberof sons’ convictions, i.e. at the intensive mariAs seen in Column
(1) of Panel A, one additional sentence of the father increasesxpleeted number of sons’
convictions by 32 percent; the incidence rate ratio (IRR) is 1.32ifi8ant relationships of a
similar magnitude are seen for each of the seven crime caego Panel A (IRRs range from
1.26 for fraud to 1.40 for violent crimes). These relationships tend to lmestnanger when
looking at the specific types of fathers’ senterieBor instance, one additional probation
sentence obtained by the father increases the expected number’ofcsomsions by 68%
(Column (1), Panel B) while an additional drunk and dangerous drivingnsenigcreases the

expected number of sons’ convictions by more than 100% (Column (1), Pan&hB weakest

4 The number of sentences served by the father isanounproblematic measure of the intensity of rah
behavior of that father. One very long sentence melyyde many (e.g. 10 or more) serious crimesjemwo short
sentences may only represent two crimes. This measuintensity is then correlated with the numbéicrimes
committed by the son, which is our preferred meagidirintensity. As a robustness check, we have @selated
the number of fathers’ sentences with the numbepn§’ sentences, resulting in qualitatively theedindings.

15 Since some fathers have more than one type oésemita part of these increases is purely mecHanica
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relationship, perhaps surprisingly, is for paternal imprisonment §RR25). We will return to
the role played by incarceration in Section 6.

There are four instances in which the father-daughter relatmrsstpnificantly differs
from the father-son relationship; three of these indicate ag&rorelationship while one
indicates a weaker one. The father-daughter intensive margtionship is stronger (though not

necessarily significantly so) than that for sons in 28 of the 40 specifications.

Correlations between Fathers’ Criminality and Juveniles’ Delinquent Behavior

Lastly, using information from the Child Welfare Committdedj Table 6 investigates
whether these relationships appear early or late in life. Wéhsé¢ our main correlations for sons
aged 7 to 12 are significant and of a similar magnitude comparedit@adudt counterparts in
Table 4. In addition, the odds ratios are of a similar magnitude whesidering delinquency
between ages 13 and 19. The father-daughter relationship when dogsaEinquency from
ages 7 to 12 does not significantly differ from that for sons, bue ttiees appear to be some
increase in this relationship as daughters age. Sons whoses faftver any sentence have 2.15
times the odds of having a juvenile delinquency record between the atfg@suod 19. Over and
above this, daughters whose fathers have any sentence have g@Sthemdds of having such a
record.

In all cases, the relationships for children aged 13 to 19 arélyoegual to those found
for adult cohort members. Thus, the father-child criminal correlati@gsn to appear between

the ages of 7 and 12 and are fully established between the fai@sand 19° This finding

'8 There is significant overlap between the CWC datd the PBR data for those aged 13 to 19. CrinieerSBC

data peaks at age 17. Stealing is by far the miestfent crime at this age. Of those who commihes, 12 percent
make their debut by age 13. By age 19, 58 percawe Imade their debut. In the United States, aregst peak
between age 16 and 18 (Blumstein, 1995).
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implies that we should not be looking at actual adult outcomes of coteonters in order to
explain the father-child correlation. However, expectations (weng) about the future (when

adult) can be used as arguments.

Summary of Correlation Results

Our initial investigation of the father — child criminal corredas can be summarized as
follows. (1) Fathers’ criminality is strongly related to soasininality at both the extensive and
intensive margins. (2) The main father — son odds ratio is 2.06 (meenargin) and the main
father — son incidence rate ratio is 1.32 (intensive margin). (Resd relationships are seen
across all crime categories. (3) These relationships atsstpreegardless of whether the father
has a sentence of probation, prison, or drunk and/or dangerous drivingisTaermsignificant
relationship between a fathers’ exempt sentence and his son’s mmwict five (four) crime
categories at the extensive (intensive) margin. (4) Most ofather-daughter relationships are
not significantly different than those for sons. (5) Father — childelaions in crime appear

between the ages of 7 and 12 and are fully established by age 19.

4. Explaining Father-Child Criminal Correlations: An Initial Regression Analysis
Regression Methodology

As is the case when studying income mobility, there are a nuofbenechanisms
through which intergenerational correlations in criminality raage. Thus, the second aim of

our empirical analysis is to begin to understand why the fathemild criminal relationship

exists. In particular, we will regress a measure of cohorbeei’s criminality, C; , on a

ihn

measure of the father’'s criminalityG, , as depicted in equation (1), adding in a number of
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vectors of controls in a stepwise fashion, whierendn denote household and neighborhood,
respectively. These controls are meant to proxy for various pdtentirlying mechanisms,
such as whether the intergenerational criminal correlationicgiysbe attributed to the fact that
both the father and child come from similar social backgrounds. Theosmirof these
specifications is not to make any statements of causality, rdiier, to see how much of the

father-child relationship/, can be accounted for by each set of controls.

(1) c;:r:m = 0"*',8(;';“ + SE%ny+ '%154— UnStabW + %@-*_ M +:un+gihr

The first vector of controlsSSES,,, captures the father’'s socioeconomic status and includes such
traditional variables as the father’s social class in 1953 and 19@8ighation status, the
employment status of the household head in 1960 (typically the fatherjather’'s income in
1963, and the educational attainment of both the mother and YathEne second vector of
controls,Ainn, proxies for ability. 1Q test scores on verbal, spatial, anth mamponents from
sixth grade as well as school grades from that year artalaleafor all cohort members. For
sons, scores on four tests (instructions, verbal, spatial, and tdghaksn upon entering the
military provide additional measures of cognitive ability. In additwe proxy for non-cognitive
ability using the score from a psychological evaluation of thessahility to function under

stress® Since traditional measures of ability, such as test scoreespetially grades, are

Y Father's income is only available for a singlery@&y itself, this is a poor proxy for permanentéme and would
bias downwards the impacts of parental economimuregs (Solon, 1992). Therefore, we also inclufierimation
about social class, employment, and educationarhtpes that they jointly provide an adequate pfoxy
permanent income.

18 Another measure of non-cognitive ability, leadéysskills, is available from the draft data, bunist included in
the analysis due to a large number of missing @hsens. The importance of non-cognitive skills idgr
adolescence has been emphasized in several remsmdnaic studies (see, e.g., Heckman and Ruber2d@ih and
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potentially influenced by social background factors, we firstrobrior socioeconomic status
and then ability, thereby presenting fairly conservative ettsnaf the role played by inherited
ability.*

The next vector of controldJnstable,,, proxies for the stability of the household
environment. Included in this vector are measures of alcohol abuse, mineske and mental
health of the mother and father from 1953 to 1¥7Zhis vector also includes variables
indicating whether either the mother or father died during this piere®d. These variables are
included as a first step in controlling for otherwise unobserved heterogaoriss families with
the same socioeconomic status. Not all children in low incomdiéasnfiecome criminals and
not all children in well-off families are non-criminals. Themeist be some child- or family-
specific shock or heterogeneity, such as household instability, that produdeslstim

Household means-tested social supp&%.m includes two variables: whether the
household received any social support from 1953 to 1972 and the numbersahyehich they

received suppoftt These social support variables are likely to proxy for bothlahg run

Osborne Groves 2005) and has a long history witténliterature on delinquency, crime and antisobithavior.
For a review of this literature see Miller and Lym§2006).

9 Of course, it is also possible that the fathensi@economic status is partly driven by his ability

% Data on parental mental illness and alcoholisntaiten from the Child Welfare Committees. The dééin used
here is that either the mother or the father hasvatsymptoms of mental illness or psychiatric peols during the
period 1953 - 1972. We know if they suffer from degsion or other psychiatric problems, if they ereeiving
treatment, or if they have committed suicide. Italo6.5 percent of our parents have mental hgaithlems that
have been recorded by the Child Welfare Committdestotal, 4.4 percent of our parents have beassified as
alcoholics by the Child Welfare Committees. An diddial 1.9 percent have records of “incidents afrdkenness”.
% The Swedish system of means-tested social sujpodt targeted at specific groups such as singithens. All
residents who are incapable of supporting themsedve potentially eligible for support. The systemegulated by
national legislation, but is administered in the nicipalities by social workers who are supervisad lbical
politicians and by the courts. In some cases, bksgf@ort is paid out in kind. Clients may receigsy., a telephone,
television, refrigerator, furniture, or public tiportation card instead of a cash payment. In ata det, these in
kind payments are simply recorded as cash paymientsost cases, social support is paid out in cash monthly
basis. In some cases, it can be paid out weekdyen daily. During the time period that we arereséed in, 1953 —
1972, cash payments were not routinized. Clients tbameet with their social worker to receive epelyment.
During most of the 20 Century, five to eight percent of the populatieneived means-tested social support for one
or more months each year (Stenberg, 2000). SincellVdll-age pensioners have been replaced by yfamgies
with children as the single largest category offarel recipients (Stenberg, 2000). In 1950, ninecer of all
single-mothers received social support. This nunmbee to 17 percent during the 1980s (Stenberg)200 our
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socioeconomic status of the household and family heterogeneity. Bliehege that it is a
better signal of the latter than the former. Our reasoning foltbatsof Stenberg’s (2000) study
of the inheritance of welfare recipiency between generationg tise SBC data. He argues that,
“Because the main part of Swedish social benefits is univeesalliés who fall through this
economic safety net and must rely on means-tested assistahee &sst resort are likely to be a
more negatively selected group with respect to differerestyy social problems. Therefore, we
could expect to find a greater representation of non-economic prob&ethan among welfare
families in the United States (p. 233).” In our data, we find ttiaffive strongest predictors of
receiving social support are (in order of importance): parentahpsygical problems, parental
alcoholism, single household (predominantly single mothers), “incidentuokenness by the
mother, and father's criminality. The median number of years duwhgh our single
households received support (for one or more months) is one. For paitbnisychological or
serious alcohol problems, the median is four and five years, resgbgciThese simple facts
reconfirm Stenberg’s (2000) conclusion that families who fall thnahg safety net provided by
the Swedish system of universal social benefits and musbrnetyeans-tested assistance are a
more negatively selected group with respect to different types of non-eayrsoaial problems.

Our final vector of family heterogeneity variable$,m, proxies for household attitudes,
which are typically reported by the mother. Two variablesrarieded in this category: whether
the cohort member was allowed to be absent from school when not siekhatiter he was
allowed to smoke.

Lastly, we include neighborhood fixed effects, where the neighborhood is defined as

the cohort member’s district of residence in 1963. Cohort membedsitivmore than 600 such

data set, 21 percent of all cohort members liveéaimilies that received social support at leasteodaring the
period 1953 to 1972. The average number of yeatisglwhich they received support (for one or mormnths) is
4.88 (4.45). The median number of years during vkhey received support (for one or more monthf)rise.
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neighborhoods at age 10. However, they are not evenly distributed d@ssseighborhoods;
140 neighborhoods include just one cohort member. The mean number of cohort sreontber
the same neighborhood is about 23. Such fixed effects could potentiptlyrecanformation
about the community’s economic status, criminality, schools, peerCletarly, neighborhood
characteristics such as these may help explain an individuapemsity to engage in crinié.
But, there are also a number of reasons why such characsecmstiotentially explain some of
the father — child crime relationship. One simple possibility hat tthe neighborhood
characteristics are common to both the father and the son. HowegeaJsb possible that the
neighborhood in which a child lives chosenby his father and that this choice may not be
exogenous to the father's criminality. For instance, the fathay choose to live in a
neighborhood where his criminal record has less of a stigmanalieely, it may be that the
father's criminal record limits the set of neighborhoods in whichcae choose to live.
Therefore, fixed effects may also account for some of therfat child relationship as a result of

the father’s criminality indirectly affecting the neighborhood in which trielgrows up®

Main Extensive and Intensive Margin Results for Sons and Daughters

Table 7 presents extensive margin results estimated sdpdoateons and daughters in
Panels A and B, respectively, and intensive margin results in &heind D. Logistic
regressions are estimated at the extensive margin and oddsarat reported. That is, in Panels

A and B, we are considering whether or not the father has angnsenprior to 1972 and

22 Evidence of this is provided by Ludwig, Duncand &irschfield’s (2001) and Kling, Ludwig, and Ka$z(2005)
analyses of the Moving to Opportunity (MTO) expegimh For instance, the latter finds that, relatoveontrol
groups, the offer to relocate to lower-povertyaareeduces arrests among female youths for vialethiproperty
crimes and arrests among male youths for violdntas, though an increase in property crime andrqiteblem
behaviors was also observed for males.

% The vectors of controls were chosen to proxy lierpiotential mechanisms underlying the father-otvilche
relationship (beta). As such, known determinantaroindividual's criminality, such as educatiorg aot included
in these specifications.
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whether the cohort member has an adult record through the firstf i#2184. In Panels C and D,
we estimate negative binomial models using the number of Tatentences and the number of
cohort member convictions through 1984. For the sake of brevity, only the oddsarad IRRs
corresponding to father’s criminality are reported. Appendix Tdblaesents the full set of
extensive margin results for sons, including all of the controls.

Column (1) of Panel A indicates that sons whose fathers havasawlee sentence have
2.06 times higher odds of having at least one criminal conviction thanwdms® fathers do not
have any sentence; this corresponds to the “main” extensive rmiglgitionship for sons
presented in Table Z. Adding in the vector of socioeconomic status controls decreases the
father-son odds ratio to 1.68, or by 36 percent relative to an odds rate.dlote that all such
calculations will be made relative to an odds ratio of @wumn (3) adds in the ability vector
and further decreases the odds ratio associated with fatmenadity to 1.492. That is, over and
above controls for socioeconomic status, proxies for ability account for apprelkirh@tpercent
of the raw father-son criminal correlatiéh.As stated earlier, this is a conservative estimate of
the role of ability; at the other end of the spectrum, alkaltiyounts for 43 percent of the father-
son relationship when it enters the regression prior to socioeconomic status.

Column (4) adds in the unstable household controls, which further driviattes-son
odds ratio to 1.308, and accounts for an additional 17 percent of the rélgtidhss important
to recognize that this is after controlling for both socioecononaiitistand ability, which are
both likely to be related to the household instability measures. Atk ifiousehold instability

measures were to enter the regression first, then they wouleadedhe father- son odds ratio

24 Marginal effects resulting from estimating equat{@) with a probit indicate that sons with crimifethers are,
on average, 55 percent (17.2 percentage points) hkety to have a criminal record themselves.

% Controlling for non-cognitive ability has virtuglho effect on the odds ratio associated with fathieninality,
over and above the cognitive ability controls, thlomon-cognitive ability is itself a significantqafictor of son’s
criminality. Sons with higher non-cognitive abiligye significantly less likely to have a criminatord.
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from 2.06 to 1.644, or by the same amount as the vectors of common backgnouadility
controls. Finally, controlling for social support in Column (5) de@sdke father-son odds ratio
to 1.211, or by an additional nine percent. Controls for household attitudes ghtankood
fixed effects have little additional effect on the father-selationship. Even with the complete
set of controls, there is still some portion of the father — sanecrelationship that is left
unaccounted for: sons with criminal fathers have 1.288 times the odds afj regriminal
record than sons with non-criminal fathers (see Column (7) of Panel A in Table 7).

The pattern of extensive margin results for daughters prelsenteanel B of Table 7 is
very similar. Column (1) indicates that daughters whose fatters at least one sentence have
2.657 times the odds of having a criminal record themselves. Contrtdlingpcioeconomic
status decreases this odds ratio to 2.272 or, relative to one, by 2Btp€&weer and above this,
controlling for cognitive ability decreases the odds ratio to 1.995pgrcent). The vector of
household instability controls pushes the father-daughter odds ratio to(216gércent) and the
social support variables push it to 1.530 (7 percent). As is thdarasens, some of the father-
daughter crime relationship is left unaccounted for when including the full sehwbis.

Panel C of Table 7 presents the intensive margin results farlderesswe want to assess
whether the mechanisms underlying this intergenerational dose resgdfes from those
underlying our extensive margin results. Column (1) of Panel Cspmnels to our “main”
intensive margin correlation for sons in Table 5 and indicate®tigadditional sentence of the
father increases the expected number of sons’ convictions by 32 tpéfhensocioeconomic
status controls included in Column (2) account for 34 percent of thtsoredhip, decreasing the

IRR to 1.210. Over and above this, the vector of cognitive and non-cognitlitg edntrols
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account for an additional 24 percent. Household instability in Columrcéslats for a further
20 percent and social support in Column (5) for an additional 11 percent.

Thus, for sons, common background, ability, household instability, and so@pbrt
each appear to account for approximately the same proportion oattiex-§on relationship
when comparing the extensive and intensive margins. The same casaod b daughters, as
seen in Panel D of Table 7. While socioeconomic status accounteairertiman 20 percent of
the father-daughter relationship at the extensive margin¢auats for less than 3 percent at the
intensive margin. Ability and household instability, however, still piaportant roles and
account for an additional 20 and 10 percent respectively of the fédghter intensive margin
relationship. On the other hand, social support has little additioredteffinally, household
attitudes account for an additional 23 percent, whereas this veatonwwbls played no role in
any of the previous specificatioffs.

To summarize, Table 7 indicates that both social background faatisleerited ability
play potentially important roles in explaining both the father-son atteef-daughter criminal
correlations. It is also clear, however, that much heterogeexists across households even
after controlling for social background. The three vectors of househtddobeneity controls
(i.e. instability, support, and attitudes) together account for alnoos-third of the
intergenerational relationships for both sons and daughters at both ¢hsiextand intensive
margins. In addition, though not identical, the pattern of results forawhslaughters tell the

same general stor§’ Finally, because neighborhood effects do not seem to play aicsghif

% Keep in mind that it is almost exclusively motheso are being asked about their attitudes. Sdaittethat
mothers’ attitudes matters for daughters, but onsscould be an indication of a gender-specifindference of
behavior and attitudes from mothers to their dagight

" This is consistent with Moffitt et al. (2001) wHound that the same set of risk factors predictetisacial
behavior in both males and females. They arguethigalarge difference in the level of antisociah&eor between
males and females is largely due to the fact tr@ésthave a higher exposure to these risk factors.
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role at either the extensive or intensive margins, and becausarthagking a lot of the data, we

exclude them from the remainder of the analysis.

Explaining the Relationship between Father and Child Criminality by Type of Crime

Table 8 explores whether the intergenerational father-son cwnslatat both the
extensive and intensive margins, differ when looking across crategaries. At the extensive
margin, odds ratios range from 2.481 and 2.267 for violent and theft offensasctreely, to
1.861 for traffic offenses when excluding all controls. Controllingofith socioeconomic status
and ability account for between 54 and 69 percent of the raw fathsn relationships,
depending on the crime category; the largest impact is for me@d the smallest for thefts.
Once the full set of controls is included, the father — son extensavgin relationships can be
fully accounted for, i.e. becomes insignificant, in all caseemxthefts (which is the most
prevalent crime in our data seft the intensive margin, the strongest raw intergenerational
relationship is for violent offenses (IRR = 1.401) and the weake®trifraud (IRR = 1.253).
Social background and ability account for between 53 (narcotics) andofénfyipercent of this

relationship. All of the IRRs are insignificant when including the full sebatrols.

5. Explaining Father-Son Criminal Correlations: Can We Identify a Direct Effect?
Sibling Correlations

The Stockholm birth cohort includes 144 identifiable pairs of twins. &hables us to
study the importance of fathers’ criminality and other familgkigaound effects by calculating

sibling correlations in criminal behavit.Sibling correlations can be viewed as omnibus

% Rowe and Farrington (1997) is one of several pevistudies that have examined the importance rofiyfa
background for criminal behavior by examining siblicorrelations. Other examples include Snell (3998hnson
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measures of the importance of family and community effects. fobyde anything shared by
siblings (e.g., parental characteristics, such as fatbheminality), as well as things not directly
experienced in the home (e.g., school, church and neighborhood effects).c Geaiisti not
shared by siblings, differential treatment of siblings, timeedépnt changes in neighborhoods,
schools, etc. are all excluded from this correlation.

The data also allows us to distinguish between monozygotic and dizymotis*
Comparing sibling correlations in criminal behavior of the two tygfetsvins gives us a direct
measure of the potential importance of inherited traits foricahbehavior and, hence, a direct
(genetic) link between fathers’ criminality and that of théitdren. If genetics matter, then the
correlation between monozygotic twins criminal behavior should berldhgn that found for
dizygotic twins*

We first examine whether or not these 288 individuals differ insagmificant way from
the rest of our sample in terms of their criminal behavior had tathers’ criminality. We find
that 31 percent of the male twins are in the official policéstey (PBR) as compared with 33
percent in the full sample. The mean number of crimes commitedddsoughly equal between
these two groups. Female twins appear somewhat less frequretitey PBR than females in the

full sample, 5 percent versus 7 percent, respectively. Tlaa member of crimes committed is

(2007) and Mazumder (2008). There is also a ldtgmture concerned more specifically with twinefr@lations in
criminal and other antisocial behaviors (see, &gwe 1986 and Ishikawa and Raine 2002).

2 The zygosity of these twins has been determinednhiching cohort members to the Swedish twins tegis
maintained by Karolinska Institutet. They deem thainozygotic twins can be classified with up to [@&rcent
certainty, while dizygotic twins can be classifignlto 95 percent certainty.

% For a review of the existing twins studies tha¢ msonozygotic (MZ) and dizygotic (DZ) twins differees to
study the effect of genetics on the predisposittbooommit crime see Ishikawa and Raine (2002). Tdlsy discuss
the potential limitations of this identificationrategy. Parents of MZ twins may treat them moreilaity than the
parents of DZ twins treat their children. In thigse, parental treatment could bias the MZ siblingetation
upwards. On the other hand, if MZ twins strive iffetdlentiate themselves from each other, thenwtsld bias MZ
sibling correlations downwards. There can also teatgr differences in the birth weights of MZ twithen DZ
twins due to the foeto-foetal transfusion syndrorwZ twins also run a higher risk of certain peralat
complications. Such non-genetic, biological factmay bias MZ correlations downwards. There is avigethat all
of these biases do, in fact, exist to some dediemever, Rutter et al. (1990) suggest that theycebheach other
out.
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also lower for our sample of female twins. There are, however,6fdynale twins in the PBR
and we never find both female twins from the same family in 8.Prhis means that we
cannot identify a separate family effect using a sampleroffe twins only. We can, however,
use these observations when estimating sibling correlations for the whole sataptes and for
mixed gender twing'

Table 9 presents a set of sibling correlations in criminal\behat the extensive and
intensive margins. If inherited traits account for a large pathefsibling correlation, then we
should be able to order them from highest to lowest as follows: monazylyt), unknown
zygosity (MzZDZz), all twins (All), dizygotic twins (DZ). Thkiis exactly what we find for the
extensive margin sibling correlations calculated using the esdirgle of twins (see Table 9).
However, the correlation for monozygotic twins is not statisyicsilfjnificantly larger than the
correlation among dizygotic twins. Furthermore, the sibling caticels calculated using male
twins only actually produce a higher correlation for dizygotiesathan for monozygotic twins,
albeit not significantly higher.

In Table 9, we see that the sibling correlation<Cnme at the extensive margin are
always significantly larger than zero for all categoriesept male MZ twins. A sibling
correlation of 0.48 (for the category all male twins) impliest talmost half of the variation in
male criminality at the extensive margin can be attributddrtoly background and community
effects®* But, we do not find evidence in favor of a direct (genetic) link betwthe criminality

of fathers and their children at the extensive margin, at least not in our agg@gaevariable.

31 We have a seventh female twin that we cannot mtatehtwin brother or sister (and is, thereforeslested from
the twins sample) that is highly criminal with datoof 29 crimes recorded in the PBR. Including tlémale in the
twins sample raises the mean number of crimes ctiganby female twins to roughly the same level fees full
sample.

32 Estimates of brother correlations in income angdars of schooling for comparable Swedish birthoets are
approximately 0.25 and 0.45, respectively (Bjorkuet al. 2009). Using data from the Cambridge Study
Delinquent Development, Rowe and Farrington (19@pprt sibling correlations in criminal conviction§ 0.45 —
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Similar results hold for the sibling correlations at the intensiaegin shown in Table 9.
Once again, our small samples hinder us from investigating tHeretites between
monozygotic and dizygotic twins. We do see, however, that the ovemnadiriance of family
background and community effects is even larger for criminahsitie A sibling correlation of
0.63 (for the category all male twins) implies that nearly-tinds of the variation in the
criminality of men at the intensive margin can be attributed aimily background and
community effects.

We have also calculated sibling correlations at the extensiandéensive margins for
our seven crime categori&sThe only two categories that appear to support the idea tAat M
correlations may be higher than DZ correlations are alsowbentost frequently committed
crimes, stealing and serious traffic offences. We take &rclosk at these correlations in Table
9. For stealing, we find no significant difference betweerctreelations for MZ and DZ twins.
The average sibling correlation in stealing for men at both mmirgistatistically significant and
equal to 0.43. Thus, family background (including fathers’ criminaltyd community effects
account for 43 percent of the variation in stealing found in the twins data.

The case of serious traffic offences results in a diffepgcture. Family background
matters, but we also find that the MZ correlation is alwagsifscantly larger than the DZ
correlations. We interpret this result, together with our eamisults concerning the unusually

strong father — daughter correlations between fathers’ drunk anderbus driving and

0.50 for same-sex siblings and of 0.27 for oppessite siblings. Using NLSY79 data, Mazumder (2008)neates
sibling correlations in illegal drug use for brathesisters and all siblings of 0.300, 0.371 ar&b8, respectively.
He also reports extensive margin correlations pensling time in jail of 0.263, 0.000 and 0.152pezdively. Using
data from the PSID, Johnson (2007) reports brahdrchildhood neighborhood correlations for adutarceration
of 0.69 and 0.54, respectively. Snell (1993) fitlolst nearly one-third of all inmates in U.S. stgteésons in 1991
report having a brother who has also been incaexbra

33 0Our sample of twins is too small for us to saythimg about violent crimes and narcotic crimes. Fi#ing

correlation for fraud is zero and for “other” wadi a zero correlation for both MZ and DZ twins. Bidns have a
stronger sibling correlation in vandalism than M#rts. But this is due to having too few MZ twinsthis category.
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daughters’ traffic and narcotics offences (Panel D in Tahlast)ndicators that inherited traits
may be of particular importance for explaining serious traffferafes. We believe that this is
mainly due to the prevalence of drunk driving in this category. Indutesearch, we intend to
investigate the importance of family background (both social anditetiemore carefully for

drunk driving>*

Adoptee Analysis

The Stockholm birth cohort also includes 258 individuals who were adoptedhey
two parents or by the spouse of the birth mother or father. Og&,tf#2 individuals have
adoptive fathers (141 females and 111 males). In these casesijimoerdata refers to the
adopting father andot to the individual's biological father. If the intergenerationaltreteship
is the same, or stronger, for adopted individuals, then this points towterdsportance of
environmental rather than genetic factors. A weaker relationshipatedidchat genetics also
matter. Specifically, we estimate regression (1), expanditagitclude controls for whether the
cohort member was adopted and an interaction between whether thenceimtx¢r was adopted
and his or her father’s criminal record.

The results of this specification for males and females atthetextensive and intensive
margins are presented in Table 10. Examining the extensivanmasylts first, we see that
adopted cohort members are more likely to have a criminaldd¢semselves, though this result

is only significant for females. The odds ratio associated wéhriteraction term is always less

% Carey (1992) suggests that MZ twins may influegaeh other more than DZ twins do. This type of theéfect
would bias MZ correlations upwards relative to Drelations. We have examined co-offending amaungtwins
in order to see if this may be what is driving oesult concerning serious traffic offences. 39 wf 44 twin pairs
include at least one twin with a conviction. In dfithese pairs, both twins have been convicte@adtlonce. Of
these 11 pairs, 2 pairs have conviction dates eretlact same day for the same type(s) of crimé(sg. of these 2
pairs actually has two sets of shared convictidesld\either of these 2 pairs is classified as Ming. They both
have unknown zygosity and are, therefore, placethénMZDZ category. 3 pairs of MZ and 4 pairs of Bins
have convictions less than 12 months apart. 1 MZgral 1 mixed-gender DZ pair have only distantvictions.
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than one and large enough to cancel out the father-child associatidhjsoutsignificant for
both males and females. At the intensive margin, we find thdRRe associated witAdopted
are significant and large for both sons and daughters. The inberaetm, however, is only
significantly less than one when considering adopted daughterdatgé enough to offset the
effect of having a criminal father. We feel that thessults provide weak evidence in favor of

the importance of inherited traits.%°

Timing of Fathers’ Crimes

Another way to get at the mechanisms underlying the intergioeal criminal
correlations is to consider the timing of the fathers’ crimiésthese intergenerational
relationships are completely driven by genetics, then the timitigeofathers’ crime, i.e. before
or after the cohort member’s birth, should not matter. Simjléhky timing of the crime should
not matter if common background effects are the driving faéttm. contrast, if a father's
criminality causes his child to engage in criminal activitigssetting a bad example (a role

model hypothesis), then the timing of the father's crimes shomatter. Crimes committed

% |deally, one would like to look at individuals gited by both parents at a young age separately fhose
adopted by only a father, perhaps as a mother raaddater in life. Our ability to do this is evenore limited by
sample size than our main adoption analysis. Weidrmtify only 61 cohort members (39 sons and 22gtiters)
who were adopted by both parents before age 6.lidagpg the above specifications, we find very i&mresults
for daughters. The odds ratios and IRRs associatttdthe interaction term are less than one, buy strongly
significant at the intensive margin, pointing todsthe importance of inherited traits. But, for #aample of sons,
the interaction terms are much greater than onegih very imprecisely measured.

% Studies with access to larger samples of adogtedsmuch stronger evidence of the heritability afminal
behavior. For example, Mednick, Gabrielli, and Hiings (1984) find a significant relationship betwethe
criminal records of more than 14,000 Danish adapte®d their biological parents but not between sebspand
their adoptive parents. Bohman et al. (1982) stu@i&2 Swedish men who were adopted by non-relatwem
early age. They found that non-alcoholic, pettynimals had arxcess of biologic parents with histories of petty
crime and no alcohol abuse.

37 Crimes due to schizophrenia or any other potdptiaherited illness that manifests itself at sfiecages would
nullify this identification strategy. Alternativelyif the father’s behavior acts as a catalyst fiar $on’s genetic
predisposition to commit crime, then the interptietaof our timing experiment is less of a role rabdffect and
more of an interaction effect between the fathbekavior and the son’s genetic predisposition.
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before the child is born or when he is just an infant should magterthe@n crimes committed
when the child is aware of the importance and/or meaning of such an event.

We test this role model hypothesis by placing our crimirthlefs into three categories:
(i) those whoonly have sentences before 1953, (ii) those whly have sentences after 1953,
and (iii) those who have sentences in both periods. Then we test wttethiather — child
criminal association is larger for the post-1953 criminal fattzerd their children than for the
pre-1953 criminal fathers and their children. A larger post-1953 ciggffimeans that the timing
of fathers’ crimes matters and is evidence in favor of the role model hypothesis.

Table 11 presents these results for both males and females. dudambfuency at the
extensive margin is the dependent variable in columns (1) andh{®) adult criminality at the
extensive and intensive margins is considered in columns (3) thréugin @ll cases, the post-
1953 estimates are larger than the pre-1953 estimates. Inoadditiese differences are
statistically significant in three specifications: male jle delinquency (p = 0.0133), adult
male crime at the intensive margin (p = 0.0684), and adult fecnabe at the intensive margin
(p = 0.0254). Thus, we conclude that the timing of fathers’ criminad#gters, especially for
those children (in particular sons) who will later become repdanaérs. This finding is
evidence in favor of the father as a role model hypothesis.

A potential concern with this analysis is that fathers who corarmites prior to 1953
systematically differ from those who commit crimes aft863. In particular, are those who
commit post-1953 crimes more serious criminals, since one maycteXpat only these
individuals will still be committing crime when their childreme older? Our first response to

such a critique is that we focus on fathers whty commit crimes before or after 1953. Thus,

29



those committing crimes after 1953 are not necessarily waraeats; they have not built up a
criminal history prior to 1953

We then look at a number of observables to assess whether theggotyps still
systematically differ. While they do not differ in terms of kground (e.g. education and
income), they do statistically differ in terms of type of sent and birth year. Fathers with pre-
1953 sentences only are significantly more likely to have a prisoters® (though this
difference is insignificant at the intensive margin) and a prabaentence while those with
post-1953 sentences only are significantly more likely to haveuakdand dangerous driving
sentence. Because of these observable differences, we condtichatldobustness tests. First
we find that our results are not sensitive to controlling for fatherar of birth. We also redo the
timing experiment using incarceration rather than any sentératels, we compare fathers who
have a prison sentence prior to 1953 only to those with such a sentemcE9&8 only. Once
again, the post-1953 estimates are always greater than the presti@tes. Despite the loss of
precision due to the fact that less than four percent of fatlaaes any prison sentence, four of

the six p-values resulting from tests that compare the pre and post estimd¢ss dran 0.23.

Quiality of the Father — Child Relationship

Mothers in a sub-sample of the Stockholm Birth Cohort were inteedew 1968, when
the cohort members were 13 years 8l@ne of the questions that they were asked was; “How
would you characterize the relationship between your husband and yadausgintér?” Mothers

were asked to answer on a scale from 1 to 5, ranging from “unugoaltly to “unusually poor”.

38 Of course, this does not rule out the possibiligt individuals with only post-1953 sentences cditeah crimes

prior to 1953, but were not caught.

% For a complete description of the Family Surveyd ahe Family Survey Sample see Codebook | at
http://stockholmbirthcohort.su.se/. For evidenceamwning the overall representativeness of the KaBirvey
Sample see Bjorklund et al. (2008).
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We use this question in a second test of the father as a odlel mypothesis. One may expect
that children with “unusually good” relationships with their fathees/ e more likely to behave
as their fathers do than those with neutral or “unusually poor” relationships witlfatheirs.

We have 1,636 males and 1,563 females in this sub-sample. Approximatatg B8 a
percent, respectively, of these sons and daughters have juvenile i@udrt® and 10 percent of
their fathers have criminal convictions; this compares to thesémfiple where 19 and 6 percent
of sons and daughters have such records while 12 and 13 percent ofttieesr da'® Since the
median answer to the above question was “unusually good”, we have atatl @elichotomous
variable which we call “closeness”. It is equal to 1 if the mo#mswered “unusually good” and
zero otherwise.

Table 12 presents the results of adding our measure of closenbesbiseline logistic
regression together with an interaction term of this variand fathers’ crime. It is this
interaction term that we are most interested in. An odds ratigstsagnificantly greater than one
implies that children with a close relationship with their fathlso have a relatively stronger
father — child criminal association.

We find that our measure of “closeness” is a strong predicator of juksiteuency for
both sons and daughters. Those with low quality relationships withféitleérs are much more
likely to have a record of juvenile delinquency. More importanthe bdds ratio for the
interaction term is much larger than one (1.966 for sons and 1.910 for el@)ghnd is
statistically significant for sons. This means that sons who &@avanusually good” relationship

with their fathers (as characterized by their mothers) behave more likéathers — for better or

“%In this experiment, we focus only on juvenile dgliency, since the question was posed to theseensath1968
when their children were 13 years old.
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for worse — than those with lower quality relations. We interistas evidence in favor of the

father as a role model hypothesis.

6. Paternal Incarceration asan Intervention?

This final sub-section considers how the intervention of incarceratgraats the
intergenerational transmission of criminality. Is there an effeer and above the effect of
having a criminal parent? One possibility is that the childgs l&ely to engage in crime as a
result of removing a bad influence from the household. Similarly, thd omy update his
beliefs about the chance of punishment, and commit fewer crimasresult. Alternatively,
having an incarcerated father could potentially increase a cbilid'snal behavior as a result of
the affiliated stigma, having less supervision in the household, @etheral instability such an
event could cause in the household. The existence of such an incanceffatct, regardless of
whether it is positive or negative, points towards the importancebahavioral transference
mechanism. If incarcerating fathers pushes children into poverty,thiersocial mechanism
could also lead to an increase in criminal behaffior.

We begin to explore this question in Table 13 by running extensive magjiessions
similar to those reported in Murray et al. (2007). In fact, these authors haagdyalised the SBC
data to study whether paternal incarceration predicts childralityi, over and above paternal
conviction. Specifically, they estimate logistic regressions &lieey control for the number of
post-1953 fathers’ convictions and whether the father was incarcaféeed 953; they find that

paternal incarceration does not significantly improve the predicfi@ohort member offending

“1 See Murray (2005) and Johnson (2009) for revietheliterature concerning the impact of incartieraon
families and children.
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over and above paternal convictifnColumns (1) and (6) in Table 13 confirm this result with
regards to juvenile delinquency for our sons and daughters while col@nasd (7) confirm
this result for their criminal behavior as adults.

We then go on to investigate the effect of paternal incaroarati the intensive margin,
which is not studied in Murray et al. (2007). We first estimatgt Iregressions of whether the
cohort member has any adult convictions on both the number of post-1953 fathers’ semténces
prison sentences in columns (3) and (8). One additional sentence ebrarof the father is
associated with significantly greater odds of having an adultdgouids ratios of 1.421 and
1.461 for sons and daughters, respectively). But, over and above thisgddifienal prison
sentence of the father significantlgcreaseshe odds of having an adult record (odds ratios of
0.719 and 0.711, respectively). This offsetting effect of paternal eredian is also seen when
estimating negative binomial regressions of the number of adulttcolember convictions on
both the total number of paternal sentences and the number of pgtesoal sentences in
columns (4) and (9). Specifically, one additional sentence ofdterf increases the expected
number of son’s (daughter’s) convictions by 68 (125) percent, but one addgrmual sentence
significantly decreasesthe expected number of son’s (daughter’s) convictions by 37 (54)
percent.

What does this relationship mean and why is it only observed ant#esive margin?
One possibility is that removing the father from the household ordyamaeffect if prison
sentences are sufficiently long or numerous. Another possilslityat the intensive margin
allows us to identify the ‘worst’ fathers, and removing these indilsdintam the home has the

most beneficial effect. In fact, we can make this sigaiftantensive margin result insignificant

“2|n contrast to this, Murray et al.’s (2007) resulsing U.K. data show that there is an added tefféacarceration
on children’s criminality even after controllingrfparents’ criminal convictions.
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by simply removing fathers with the greatest number of prigmeaces. We only need to
remove 34 fathers with a son (each having four or more post-1953 prisencamtand 10
fathers with a daughter (each having six or more post-1953 pristenses) in order to make
these intensive margin relationships insignificant (see columns (5) and [D&hlen13.

It may, however, be the case that these fathers were not presbathousehold even
before they were incarcerated and have, therefore, not been arounddocaftheir offspring.
This would imply that it is not incarceration, but rather the behafitne child’s mother and/or
the structure of the child’s family that produces these intensargimresults. Mumola (2000)
examines this question for the U.S. and reports that 56 percent esfrstette fathers and 45
percent of federal-inmate fathers were not living with their childréheatime of admission.

To get a first indication of the relative importance of famsyructure versus
incarceration, we break our sample into three groups of childrenebgiuimber of post-1953
prison sentences of their fathers: (i) the 34 + 10 fathers thgtthighest number of post-1953
prison sentences, (ii) those with fewer prison sentences, anth@s¢ with no prison sentence.
35, 23 and 8 percent of sons in each of these groups, respectivelyivimgrenlfemale-headed
households in 1960. Similar numbers hold for daughters. These figuresnspezakn favor of
family structure as the mediating factor driving this intensivargin result as opposed to
incarceration. At the very least, they suggest the need fdrefurwtork on the importance of

family structure when trying to understand father — child criminal agswtsa

7. Summary of Resultsand Policy Implications

We conclude with a summary of our main findings and a discussiorihef

generalizability of these results as well as their ingplons for policy makers. Our analysis of

34



the raw data finds strong evidence of an intergenerational cticon@lation. This relationship
is seen for both sons and daughters, at both the extensive and inteasjesjmand across
cohort member crime and father sentencing categories.

Taken together, our regression analyses indicate that both sociatdhaekdactors and
inherited ability play potentially important roles in explaininghthe father-son and father-
daughter criminal correlations. Specifically, socioeconomiastatcounts for roughly one-third
of the father-son intergenerational criminal relationship and somdes$st particularly at the
intensive margin, for daughters. Over and above this, for both sons artitetaugur ability
proxies account for an additional 20 percent. It is also clear,Jysswiat much heterogeneity
exists across households even after controlling for social backgrotmedthfee vectors of
household heterogeneity controls, and household instability in parfitotg@ther account for
almost one-third of the intergenerational relationships. We concherefore, that being poor is
not always enough to make young adults commit crimes. Ratheppd#aes that it is the
unfortunate combination of fathers’ criminality and parental instpliiat are most important,
which, in turn, implies a behavioral model of intergenerational criminal coorsta

We also conducted four alternative experiments that provide moeet diwvidence
concerning the father’s role in producing criminal outcomes in hilslren and that provide
support of two, particular direct channels: (1) inherited traitd, (@) the father as a role model.
First, our analysis of sibling crime correlations for the gianof twins reaffirms the importance
of family background for explaining crime. In addition, the sibling elatrons for drunk and
dangerous driving were significantly greater for monozygotic tvilmen dizygotic twins,
providing direct evidence that genetics matter for this caategory. The analysis of adopted

children provided weak evidence of the importance of genetic faaepecially for repeat
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offenders. Both of these analyses suffer, however, from samplssies and point towards the
importance of future research.

Our last two ‘experiments’ were meant to test the fathex mde model hypothesis. We
found that the timing of the fathers’ crime mattered for themic@lity of the children. We also
found that sons who have an “unusually good” relationship with their fathers (as ehaeadby
their mothers) behave more like their fathers — for better owfwse — than those with lower
guality relations. We interpret the results of these two exygaris as evidence in favor of a role
model hypothesis, especially for juvenile sons.

Finally, we study the effect of parental incarceration on fiildren. This is an important
guestion given the increasing numbers of children with incarceratedtpaA 2000 U.S. Bureau
of Justice Statistics report estimates that 721,500 Staté-estetal prisoners were parents to
1,498,800 children under age 18 in 1999. We find evidence that such an interveation m
actually be beneficial to the children. But we can not distinguigh rhechanism from other
possible mechanisms, such as family structure and the behavinar wiother. Regardless of the
precise mechanism, this tentative finding still speaks in fa¥oa dehavioral transference
mechanism.

Given that we study a specific cohort of individuals born in 1953 aimd lin Stockholm
in 1963, it is certainly important to discuss how our findings maynexbeyond Sweden. On
the one hand, there are a number of arguments to make in support aferaigability of our
results. First, as demonstrated previously, Sweden is not a cowegryfrébm crime and our
cohort of Swedish men has similar cumulative offending ratesraparable samples of men in
London, California, Philadelphia, and Denmark (see Section 2). In additione ibelieves that

genetics matters for criminal behavior, then these typesgoiments should not be Sweden
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specific. Finally, the criminology literature has documented amiilends and patterns in the
development and structure of crime in Sweden, Western Europe andAvoetica (Westfelt
2001, Sarnecki 2003); that is, there is no Sweden-specific theory of crime (S20@®Ki

On the other hand, one has to recognize the unique nature of Swengalsielfare
policies, which provide an economic safety net to all SwedishensgizPolicies such as these
could feasibly mitigate the effect of having a criminal parefiis may be particularly relevant
in the context of our incarceration analysis. Would we have found the Isaneficial effect on
the children if their economic well-being were not protected duhaditme that their father was
incarcerated? It is also important to consider how Swedish gregi@an may differ from that in
other countries. Prison sentences in Sweden (historically and t@aaly¥d be shorter than in
other western countries, such as the U.S. and Great Britaire.@e®&arnell 1972 and Pratt
2008). In addition, as described in Murray, Janson, and Farrington (2007),sBvpeidion
policies tend to be more family friendly; for instance, manyopiess had the right to home leave
every few months and could communicate with their familieselephone and uncensored mail.
These policies could certainly play a role in explaining the findings of our eredi@n analysis.

Finally, an understanding of the mechanisms underlying intergeneratoinahal
correlations can help create policies. Our research points sogholh mechanisms: (i) common
socio-economic background, (ii) inherited traits, and (iii) behaviorathanisms, such as
parental instability and the father’s importance as a role nfodéis children. The first implies
that policies aimed at reducing poverty also reduce crime. Toaddactor leads us into a fairly
new literature in psychology and behavioral genetics thatttietentify inherited traits and/or
conditions that can be used as indicators of which children are rabresK” and may have a

greater need for treatment (see e.g. Moffitt 2005). Lastlyhef observed intergenerational
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criminal correlations are produced by a behavioral model, such a®leumodel hypothesis,
then a new avenue for fighting crime appears feasible. A ptiiatysuccessfully treats or deters
criminal behavior today has a larger impact on total crime thewiqusly recognized, since it
also produces a “second generation effect.” Our research also gtatvehildren growing up in
families that have problems with mental illness and/or substafcese are particularly
susceptible to this behavioral mechanism and to the criminal stttieir parents. Future
research on the potential interaction effects between nature andenuiil be important to the
development of this line of reasonifiylf strong interaction effects exist, then our “second

generation effect” will be even larger.
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Table 1. Crime data for Sweden, the United States and Europe, 1950 — 2005.

Total criminal

. Intentional homicide, per Theft of Motor Vehicle, per
offenses reported in

Swedef 100,000 persons 100,000 persons
Per
Year 100,000 Index Sweden U.8. Europé Sweden U.S. Europe
persons
1950 2784 100 1 5 d. . 95’
1955 3357 121 1 4 .. 138
1960 3982 143 1 5 244 183
1965 5801 208 3 5 397 257
1970 8157 293 1 8 402 457
1975 9221 331 1 10 448 474
1980 11170 401 2 10 413 502
1985 12195 438 2 8 . 539 462 .
1990 14240 511 1 9 2.6 882 658 298
1995 12982 466 2 8 3.4 659 560 310
2000 13694 492 2 6 3 712 412 275
2005 13753 494 3 6 467 417

(a) All Swedish statistics were downloaded fromhbenepage of the Swedish National Council for Crime
Prevention (BRA) on July 8, 2009, http://www.braesgra/measurepoint/.../10La_anm2_fr1950.xIs.

(b) U.S. statistics are from the FBLUmiform Crime Reports

(c) European statistics are from tearopean Sourcebook of Crime and Criminal JustiztiSics(1996,
2003). Figures for 1990 and 1995 are averages@a8f&uropean countries (including Sweden). Figures
for 2000 are averages across 40 European cou(itredsding Sweden).

(d) “..” indicates that the data is unavailable.

(e) Authors’ own calculations based on data takemfthe FBI’'sUniform Crime Reports
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Table 2. Descriptive Statistics of Crime Variables

Males Females

(n=7719) (n =7398)
Variable Definition Mean SD Mean SD
Cohort Member Juvenile Delinquency Variables
Crime6072 1 if has record of any offense from 19602 0.20 0.40 0.06 0.23
Steal6072 1 if was caught stealing, petty thefttaneehicle 0.16 0.36 0.04 0.20

theft, burglary, and other theft from 1960 — 72
Violent6072 1 if caught committing violent crimeofm 1960-72 0.07 0.25 0.01 0.08
Narcotic6072 1 if commit alcohol or narcotics abfreen 1960-72 0.04 0.19 0.02 0.15
Other6072 1 if other offense, driving and sex,nfrb960-72 0.04 0.21 0.00 0.04
Cohort Member Adult Crime Variables — Extensive djiar
Crime 1 if any crime in PBR through 1984 0.33 0.47 0.07 0.26
Violent 1 if violent crime in PBR through 1984 0.08 0.27 0.01 0.10
Steal 1 if theft in PBR through 1984 0.19 0.39 0.04 0.21
Fraud 1 if fraud offense in PBR through 1984 0.06 .240 0.02 0.13
Traffic 1 if traffic offense in PBR through 1984 16. 0.36 0.01 0.11
Narcotic 1 if narcotic offense in PBR through 1984 0.04 0.20 0.01 0.10
Vandalism 1 if vandalism offense in PBR through4.98 0.06 0.24 0.00 0.06
Other 1 if other offense in PBR through 1984 0.13 .340 0.01 0.10
Cohort Member Adult Crime Variables — Intensive iylar
CrimeSum Number of crimes in PBR through 1984 3.43 15.35 0.40 4.01
ViolentSum Number of violent crimes in PBR throut$B84 0.21 1.21 0.02 0.25
StealSum Number of thefts in PBR through 1984 1.609.97 0.14 1.16
FraudSum Number of fraud offenses in PBR throudgd19 0.27 2.10 0.10 1.14
TrafficSum Number off traffic offenses in PBR thgtu1984 0.10 0.59 0.01 0.11
NarcoticSum Number of narcotic offenses in PBRuigio1984 0.65 4.16 0.07 1.69
VandalismSum Number of vandalism offenses in PBBugh 1984 0.20 1.56 0.04 0.59
OtherSum Number of other offenses in PBR througiv19 0.39 1.75 0.03 0.69
Father Crime Variables — Extensive Margin
Father 1 if father has at least one sentence 0.12 .32 0 0.13 0.33
ProbationFather 1 if father has at least one probaentence 0.08 0.28 0.09 0.28
PrisonFather 1 if father has at least one prisotesee 0.03 0.18 0.04 0.19
DrivingFather 1 if father has at least one drurikidg sentence 0.04 0.18 0.04 0.21
ExemptFather 1 if father has at least one exemyéeree 0.01 0.07 0.00 0.07
Father Crime Variables — Intensive Margin
FatherSum Total number of father’'s sentences 0.25 .091 0.28 1.10
ProbationFatherSum  Number of times father sentetpdobation 0.12 0.46 0.13 0.50
PrisonFatherSum Number of times father sentencedgon 0.08 0.63 0.08 0.61
DrivingFatherSum Number of times father receiveah#trdriving 0.05 0.31 0.06 0.35
sentence

ExemptFatherSum Number of times father receivedngxsentence 0.01 0.14 0.01 0.12
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Table 3. Crime Statistics for Cohort Members by Fathers Criminality

Father has a Father does not have a
record record
(Father = 1) (Father = 0)
% of sons with an adult record 48.4% 31.2%
918 6801
% of daughters with an adult record 14.3% 5.9%
949 6449
Average # of crimes committed by sons 6.75 2.98
918 6801
Average # of crimes committed by 1.05 0.31
daughters 949 6449

Sample sizes in italics.
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Table 4. Raw Extensive Margin Odds Ratios for Sons and Daughters
(1) (2) 3) (4) ) (6) ) (8)

crime violent steal fraud vandalism traffic narcoti other

Panel A: Father has any Sentence

Father 2.064** 2.481** 2.267* 2.160** 2.170** 1.86* 1.981** 1.990**
Father*Daughter 1.287* 1.216 1.352* 1.628* 0.754 46B 1.964* 1.451
Daughter 0.139** 0.119* 0.176** 0.245** 0.071** .067** 0.190** 0.063**
Panel B: Father has Probation Sentence
ProbationFather 2.234** 2.560** 2.434** 2.451** 75+ 1.993** 2.201** 2.048**
ProbationFather*Daughter 1.159 0.76 1.273 1.539 39.7 0.976 1.283 0.965
Daughter 0.145** 0.133** 0.184** 0.258** 0.070** 074** 0.222** 0.070**
Panel C: Father has Prison Sentence
PrisonFather 2.162* 2.101* 2.307* 2.228* 2.088* 2.165* 1.770* 2.083**
PrisonFather*Daughter 1.165 1.669 1.151 1.314 0.884 1.099 2.009 1.078
Daughter 0.148** 0.122** 0.191** 0.276** 0.068** 073** 0.219** 0.069**
Panel D: Father has Drunk and Dangerous Driving ®&eie
DrivingFather 1.985** 2.913* 2.163** 1.809** 2.858 1.730** 2.215* 2.150**
DrivingFather*Daughter 1.472 1.354 1.268 1.895 8.51 2.674** 2.817* 1.862
Daughter 0.144** 0.120** 0.188** 0.264** 0.070** .066** 0.198** 0.064**
Panel E: Father has Exempt Sentence
ExemptFather 2.116* 3.875* 1.547 5.015* 2.241 435 2.385 0.914
ExemptFather*Daughter 1.355 0.731 1.873 0.678 3.305 4.750* 3.945 3.139
Daughter 0.151** 0.129** 0.194** 0.286** 0.066** 072** 0.227** 0.070**
Observations 15118 15118 15118 15118 15118 15118 11815 15118

* significant at 5%; ** significant at 1%. This tkbpresents the results of logistic regressiong@tiee dependent variable is listed in the topoddimn. Each
regression includes three variables: some measdéa¢her criminality, an indicator for whether thehort member is female, and an interaction betvileen
two. Odds ratios are presented. The odds raticceded with the father criminality variable, e.gttfer in Panel A, can be interpreted as the oddsdmsare
convicted of a crime if they have a criminal fathBEne coefficient on the interaction indicates vhigetthe effect of fathers on their daughters sigaiftly differs
from the effect on their sons.
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Table 5. Raw Intensive Margin Incidence Rate Ratios for Sons and Daughter
1) (2) 3) (4) (5) (6) (7 (8)

crimesum violentsum stealsum fraudsum vandalismsuinafficsum narcoticsum othersum

Panel A: Number of Father Sentences

FatherSum 1.324** 1.404** 1.320** 1.255** 1.332** .322%* 1.329** 1.307**

FatherSum*Daughter 1.144 0.975 1.239* 1.174 0.825 .09 1.192 0.965

Daughter 0.106** 0.096** 0.074** 0.332** 0.062** 095** 0.175** 0.079**
Panel B: Number of Father Probation Sentences

ProbationFathersum 1.680** 1.850** 1.527** 1.852**  1.588** 1.888** 1.688** 1.637**

ProbationFathersum* Daughter 1.048 0.896 1.496* 02.0 0.82 0.516* 1.029 0.808

Daughter 0.113** 0.098** 0.074** 0.358** 0.059** Q17** 0.192* 0.082**

Panel C: Number of Father Prison Sentences

PrisonFatherSum 1.250** 1.244* 1.201* 1.295** 1522 1.327** 1.275* 1.199**

PrisonFatherSum* Daughter 1.341 1.052 1.284 1.348 .6960 1.528 1.263 0.991

Daughter 0.111** 0.098** 0.083** 0.352** 0.059** 092** 0.191** 0.079**
Panel D: Number of Father Drunk and Dangerous DriyiSentences

DrivingFatherSum 2.043** 1.910%** 2.328** 1.299 2o 1.882** 1.732** 1.854**

DrivingFatherSum* Daughter 1.462 1.126 1.374 2.003* 0.552 1.799 1.994 1.167

Daughter 0.108** 0.095** 0.081** 0.330** 0.061** .088** 0.173* 0.076**

Panel E: Number of Father Exempt Sentences

ExemptFatherSum 2.219* 1.805* 1.353 3.657* 1.592 3.810** 1.438 2.528
ExemptFatherSum * Daughter 1.311 2.043 2.487 0.383 1.681 0.682 2.569 1.281
Daughter 0.116** 0.095** 0.085** 0.379* 0.057* .Q05** 0.192** 0.078*
Observations 15118 15118 15118 15118 15118 15118 11815 15118

* significant at 5%; ** significant at 1%. This tkbpresents the results of negative binomial resipes where the dependent variable is the numbeadi type
of crime listed at the top of each column. Eachigsgjon includes three variables: some measuhe ahtensive margin of father criminality, an iratior for
whether the cohort member is female, and an inierabetween the two. Incident rate ratios are gme=d. The incidence rate ratio associated witliatier
criminality variable, e.g. FatherSum in Panel Ay be interpreted as the percent effect of the nummbather sentences on the number of offenseswited
by theson The coefficient on the interaction indicates wieetthe effect of fathers on their daughters sigaiitly differs from the effect on their sons.
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Table 6. Odds Ratios between Fathers' Criminality and Juveniles' Delincelemti& at the

Extensive Margin

1) (2) 3) (4) (5) (6) (7) (8)
Ages 7 -12 Ages 13-19
Narcotic/
Crime Steal Violent Crime Steal Violent Alcohol Other
Father 2.514*  2508**  2.838*| 2.146*  2.230** 2.5F* 1.810** 1.811*
Father*Daughter 1.369 1.284 4.808 1.536**  1.639** .71B 1.760* 1.368
Daughter 0.164**  0.208**  0.026**| 0.206** 0.176** QO6** 0.516** 0.040**
Observations 15118 15118 15118 15118 15118 15118 11815 15118

* significant at 5%; ** significant at 1%. This tkbpresents the results of logistic regressionsravtiee dependent
variable is listed in the top of column. Each ragien includes three variables: some measure ledfatiminality,
an indicator for whether the cohort member is femahd an interaction between the two. Odds ratiepresented.
The odds ratio associated with the father crimipalariable can be interpreted as the oddsgbasare convicted
of a crime if they have a criminal father. The dimént on the interaction indicates whether thieafof fathers on
their daughters significantly differs from the effen their sons.
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Table 7. Explaining the Relationship Between Father and Child Criminatity &xtensive and
Intensive Margin

@) 2) 3 4 (©) (6) @)
Panel A: Extensive Margin for Sons
Father 2.064** 1.680** 1.492** 1.308** 1.211* 1.7% 1.288**
[0.147] [0.123] [0.113] [0.104] [0.099] [0.100] [016]
Sample Size 7719 7719 7719 7719 7719 7719 7335

Panel B: Extensive Margin for Daughters

Father 2.657%  2.272*  1.995%  1641*  1.530%  1.48*  1.570%
[0.283]  [0.258]  [0.227]  [0.201]  [0.191]  [0.187]  .[mi3]
Sample Size 7399 7398 7398 7398 7398 7398 5385

Panel C: Intensive Margin for Sons

FatherSum 1.323* 1210  1.133*  1.070* 1.036 0B 1.059*
[0.061]  [0.047]  [0.033]  [0.026]  [0.023]  [0.021]  [w4]
Sample Size 7719 7719 7719 7719 7719 7719 7717

Panel D:Intensive Margin for Daughters

FatherSum 1.526** 1.513* 1.409** 1.354** 1.345** 225**

[0.130] [0.129] [0.104] [0.108] [0.112] [0.086]
Sample Size 7399 7398 7398 7398 7398 7398
Controls for:
SES NO YES YES YES YES YES YES
Ability NO NO YES YES YES YES YES
Unstable Household NO NO NO YES YES YES YES
Social Support NO NO NO NO YES YES YES
Household Attitudes NO NO NO NO NO YES YES

Neighborhood Fixed
Effects

Standard errors in parentheses. * significant at B%ignificant at 1%. Extensive margin specificats (Panels A
and B) estimate logit regressions and present oakitss while intensive margin specifications (Pan€l and D)
estimate negative binomial regressions and preiseident rate ratios. SES controls include a sedafimy
variables capturing father’s social class in b3 and 1963, whether the father is Swedish, whekigefather is
employed in 1960, father’s net income in 1963, fmat dummy variables indicating whether the fathed mother
have a high school education or college. Abilitytrols for both sons and daughters include verfmdtial, and
math tests scores on & grade 1Q test and"6grade marks. Additional cognitive (instructionsrhal, spatial, and
technical) and non-cognitive (psychological assesgjrability controls are included for sons andagied from the
tests upon entering the military draft. Unstableusehold controls include measures of parental aleoh,
drunkenness, mental illness and death from 19937@. Two social support variables are includedhetiver they
received any support and the number of years gi@trom 1953 to 1972. Household attitudes incliumtbcators
for whether the child was absent from school wheh sick and whether their parent allowed them tmlsm
Missing observations are replaced with the variabéan and dummy variables indicating that the olasiens are
missing are included but not presented in the alb@bvke. Note that the sample size decreases wighborhood
fixed effects are included because some neighbdshdave so few people included that the neighbathema
perfect predictor of cohort member criminality; skeindividuals get dropped from the analysis. Iditah, the
negative binomial model for daughters with neigtioad fixed effects does not converge.

NO NO NO NO NO NO YES
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Table 8. Explaining the Father-Son Crime Relationship by Crime Type

(I (3) @) ®) () (7) ®) © | @ @y @@ @’ @4 @5 | @w. @ @19
Violent Steal Fraud Vandalism Traffic Narcotic

Extensive Margin

Father 2.481* 1.601** 1.239 2.267* 1.582* 1.282* 2.160* 1464 1.164 2.170** 1.511* 1.114 1.861** 1.390** 1.1 | 1.981* 1.302 1.025
[0.257] [0.179] [0.153]| [0.176] [0.131] [0.116] [0.254] [B5] [0.166]| [0.260] [0.190] [0.162] [0.158] [0.1R4 [0.114] | [0.277] [0.195] [0.177]

Intensive Margin

Fathersum 1.401** 1.096* 1.023 1.319** 1.129** 1.019 1.253* 1.099* .a» 1.330* 1.118* 1.023 1.321*  1.130* 1.035 182 1.155* 1.095
[0.102] [0.040] [0.029]| [0.090] [0.039] [0.027] [0.079] [M7] [0.030]| [0.076] [0.048] [0.042] [0.075] [0.044 [0.025] | [0.092] [0.080] [0.081]

No Controls YES NO NO YES NO NO YES NO NO YES NO NO YES NO NO ES NO NO

SES and Ability NO YES NO NO YES NO NO YES NO NO YES NO NO YES NO ON YES NO

Controls

All Controls NO NO YES NO NO YES NO NO YES NO NO YES NO NO YES ON NO YES

Robust standard errors in brackets. * significari%; ** significant at 1%. Each cell presents toefficient associated with a father criminalityrfr a separate specification. The dependent varialgither
the number of crimes committed by the cohort membarparticular crime category or whether the ebh@ember committed any crimes in that categoey;the intensive and extensive margins respectively
Extensive margin specifications are estimated wikbgit model and presents odds ratios while intensargin specifications are estimated with a tiegdinomial model and presents incidence raiesat
Missing observations are replaced with the variaig@n and dummy variables indicating that the alasiens are missing are included but not preseintéoe above table.
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Table 9. Sibling Correlations in Crime at the Extensive and Intensive Margins

Extensive margin

Intensive margin

Twin Pair types MZ MZDZ Al DZ MZ MZDZ All DZ
Crime
Male + Female 0.475 0.471" 0.364" 0.297" 0.316 0.985" 0.332 0.044
(0.2043) (0.1666) (0.0954) (0.1412) (0.1988) (0.3118) (0.2337) (0.1527)
Male 0.339 0.333" 0.476" 0.627 0.208 0.987" 0.632 0.183
(0.2463) (0.1426) (0.1112) (0.1860) (0.2389) (0.4221) (0.2689) (0.3626)
Steal
Male + Female 0.377 0.679" 0.3192" 0.224 0.472 0.999" 0.238 0.004
(0.2359) (0.1859) (0.1118) (0.1516) (0.3520) (0.0004) (0.2130) (0.1101)
Male 0.342 0.655" 0.430" 0.447 0.437 0.999" 0.432 0.030
(0.2705) (0.2108) (0.1482) (0.2492) (0.4055) (0.0003) (0.2764) (0.3534)
Traffic
Male + Female 0.849> 0.531" 0.456" 0.250 0.755> 0.963" 0.231 0.050
(0.1356) (0.1702) (0.1108) (0.1827) (0.1404) (0.0179) (0.1907) (0.1533)
Male 0.829> 0.488" 0.495" 0.294 0.710G 0.965" 0.565" 0.192
(0.1596) (0.2135) (0.1569) (0.2250) (0.1464) (.01478) (0.1776) (0.2727)

Numbers in parentheses are bootstrapped standard.er significant at 10%; ** significant at 5%* significant at 1%. MZ correlation significantliarger than zero

andsignificantly larger than DZ correlation at >>> 1% 5%, > 10%. MZ = monozygotic, DZ = dizygotic ZIDZ = unknown zygosity.
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Table 10. Adoption and Intergenerational Criminal Correlations at the Extensivetansive
Margins

1) 2) 3) 4) ) (6)
Sons Daughters
Extensive Margin
Father 2.064** 2.072* 1.221* 2.657** 2.730** 1.9
[0.147] [0.148] [0.100] [0.283] [0.295] [0.194]
Adopt 1.19 1.178 2.103* 2.375**
[0.251] [0.267] [0.630] [0.718]
Father*Adopt 0.747 0.729 0.338 0.4
[0.482] [0.559] [0.232] [0.285]
Intensive Margin
FatherSum 1.323* 1.339* 1.026 1.526** 1.574* 20.7**
[0.061] [0.063] [0.021] [0.130] [0.134] [0.087]
Adopt 3.951** 2.313* 7.604** 6.258**
[1.556] [0.792] [4.973] [2.984]
FatherSum*Adopt 0.616 1.082 0.422* 0.478*
[0.244] [0.470] [0.172] [0.169]
Controls? NO NO YES NO NO YES
Observations 7719 7719 7719 7399 7399 7398

Robust standard errors in brackets. * significtri%,; ** significant at 1%. Extensive margin sgeations are
estimated with a logit and presents odds ratiogenkive margin specs are estimated with a negbiinamial and
presents incidence rate ratios.
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Table 11. Timing of Father Criminality

(1) (2)
Dependent Variable:
Crime as a Juvenile

®3)

(4)

()

(6)

Dependent Variable: Crime as an Adult

Extensive Margin

Extensive Margin Intensive Margin

Father crime pre-1953 only 1.510** 2.753** 1.676** 2.294** 1.178 1.273
[0.195] [0.522] [0.189] [0.411] [0.135] [0.179]

Father crime in pre- and post-1953

periods 3.807** 4.069** 3.777** 3.683** 1.230** 1.370**
[0.673] [0.889] [0.686] [0.748] [0.060] [0.113]

Father crime post-1953 only 2.247** 3.275** 2.024** 2.549** 1.498** 1.895**
[0.236] [0.488] [0.199] [0.366] [0.116] [0.282]

Wald Test for HO: pre-1953 only = post-

1953 only (p-value) 0.0133 0.4411 0.1928 0.6277 0.0684 0.0254

Sample Male Female Male Female Male Female

Observations 7719 7399 7719 7399 7719 7399

Robust standard errors in brackets. * significdrfi%,; ** significant at 1%. Extensive margin sgagitions are estimated with a logit model and ogd®s are
presented. Intensive margin specifications arenasétid with a negative binomial model and incidai ratios are presented. No additional contras ar

included.
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Table 12. Quality of the Father — Child Relationship

(1) (2) 3) (4)
Dependent Variable: Crime as a Juvenile
Father crime 2.339" 1.649 2.556 1.953
[0.4013] [0.4243] [0.7358] [0.7012]
Closeness 0.407" 0.293"
[.0585] [0.0854]
Father crime*Closeness 1.966° 1.910
[0.6826] [1.1617]
Sample Male Male Female Female
Observations 1636 1636 1563 1563

Robust standard errors in brackets. * significaritQ®o; ** significant at 5%; *** significant at 1%&Extensive margin specification. Estimated witlogit
model. Odds ratios are presented. No additionatolsnare included.

54



Table 13. Father Incarceration Effect

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
juvenile  Adult Adult Adult Adult | juvenile  Adult Adult Adult Adult
Dependent Variable crime crime crime crime crime crime crime crime crime crime
(Margin) (ext) (ext) (ext) (int) (int) (ext) (ext) (ext) (int) (int)
fatherpost53 2.405%**2,146%*** 2.938*** 2 575***
[0.250] [0.211] [0.431] [0.353]
prisonfatherpost53 1.167 1.267 1.467 1.198
[0.236] [0.250] [0.374] [0.304]
fathersumpost53 1.421%%+1 681* 1.724" 1.461%* 2.245%* 2176
[0.081] [0.127] [0.137] [0.084] [0.360] [0.360]
prisonfathersumpost53 0.719**0.631***  0.74 0.711** 0.455**  0.544
[0.073] [0.067] [0.167] [0.077] [0.139] [0.205]
Sample Male Male Male Male Male Female Female Femakemale Female
Observations 7719 7719 7719 7719 7685 7399 7399 7399 7399 7389

Extensive margin estimated with logit model andsdatios are presented. Intensive margin estimaidnegative binomial model and incident rateastare
presented. No controls added. Robust standardsdrr@rackets; ** significant at 5%; *** significarat 1%.
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Appendix Table 1. Extensive Margin RegressionsSions Displaying the Full Set of Controls

(2) 3) 4) (5) (6) (7)
father 1.680** 1.492* 1.308** 1.211* 1.217*  1.288**
[0.123] [0.113] [0.104] [0.099] [0.100] 1[0.116]
Father’s Social Class 1953
lowerwhitecollar53 1.298* 1.269 1.269 1.25 1.275 272
[0.153] [0.160] [0.160] [0.158] [0.162] [0.178]
lowerentrepreneur53 1.195 1.111 1.098 1.088 1.0891.079
[0.184] [0.179] [0.177] [0.177] [0.178] [0.192]
skilledbluecollar53 1.418* 1.286 1.29 1.26 1.269 1.302
[0.183] [0.176] [0.177] [0.173] [0.175] [0.197]
Unskilledbluecollar53 1.518* 1.284 1.276 1.229 1.249 1.255
[0.203] [0.182] [0.182] [0.176] [0.180] [0.199]
missing53typel 0.987 1.227 1.172 1.045 1.098 1.936
[0.946] [1.376] [1.354] [1.135] [1.193] [2.370]
missing53type2 1.810* 1.477* 1.491* 1.466* 1.511* 1.408
[0.308] [0.262] [0.265] [0.261] [0.271] [0.278]
Father's Social Class 1963
missing63typel 1.667* 1.224 1.081 0.981 0.956 1.003
[0.291] [0.224] [0.202] [0.187] [0.182] [0.208]
lowerwhitecollar63 1.035 0.937 0.934 0.93 0.929 011.
[0.114] [0.109] [0.108] [0.108] [0.108] [0.131]
lowerentrepreneur63 1.224 1.078 1.08 1.089 1.068 .1671
[0.176] [0.163] [0.163] [0.165] [0.163] [0.196]
skilledbluecollar63 1.223 1.01 0.988 0.975 0.983 .053
[0.156] [0.134] [0.131] [0.129] [0.131] [0.155]
unskilledbluecollar63 1.474* 1,123 1.079 1.053 1.059 1.189
[0.194] [0.153] [0.147] [0.144] [0.146] [0.181]
Other Measures of SES
Swedish 1.141 1.257 1.283 1.274 1.252 1.28
[0.160] [0.184] [0.189] [0.188] [0.188] [0.208]
employhh60 0.909 0.936 1.01 1.055 1.047 1.046
[0.078] [0.084] [0.092] [0.097] [0.097] [0.105]
dadincome63 0.996 0.998 0.998 0.999 0.998 0.999
[0.002] [0.002] [0.002] [0.002] [0.002] [0.002]
fathereducation3 0.739** 0.849 0.854 0.874 0.868 0.866
[0.065] [0.077] [0.078] [0.080] [0.079] [0.086]
fathereducation4 0.81 0.949 0.943 0.951 0.958 60.99
[0.119] [0.145] [0.144] [0.144] [0.146] [0.166]
mothereducation3 0.786 0.928 0.937 0.941 0.928 060.9
[0.114] [0.143] [0.144] [0.145] [0.143] [0.151]
mothereducation4 0.883 1.075 1.086 1.081 1.039 38L.0
[0.209] [0.268] [0.270] [0.267] [0.260] [0.273]
Cognitive and Non-Cognitive Ability
Verbal (8" grade test) 0.995 0.996 0.997 0.992 0.992
[0.006] [0.006] [0.006] [0.006] [0.006]
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Spatial (8' grade test) 0.996 0.996 0.996 0.997 0.999
[0.005] [0.005] [0.005] [0.005] [0.005]

Math (6" grade test) 1.003 1.003 1.004 1.004 1.004
[0.005] [0.005] [0.005] [0.005] [0.005]
grade6marks 0.994**  0.994** 0.994** 0.995** (0.994**
[0.001] [0.001] [0.001] [0.001] [0.001]
Dinstructions (draft) 0.964 0.965 0.968 0.97 a.96
[0.024] [0.024] [0.025] [0.025] [0.026]
Dverbal (draft) 0.950*  0.949*  0.949* 0.948* 0.938
[0.021] [0.021] [0.021] [0.022] [0.023]
Dspatial (draft) 1.065* 1.066** 1.062** 1.063** 1.065**
[0.020] [0.021] [0.021] [0.021] [0.022]
Dtechnical (draft) 0.991 0.996 0.998 0.994 0.995
[0.018] [0.019] [0.019] [0.019] [0.020]
Dpsychological (draft) 0.852**  0.856** 0.859** (0.866** 0.864**

[0.013] [0.013] [0.013] [0.013] [0.014]
Household Instability

Alcoholic Parent:53-72 1.567* 1.340* 1.318* 1.421*
[0.195] [0.175] [0.171] [0.200]
Father Drunkenness: 53-72 1.477* 1.408* 1.379* .297
[0.235] [0.227] [0.223] [0.234]
Mother Drunkennes:53-72 2.928 2.828 2.804 2.682
[1.696] [1.604] [1.604] [1.684]
Parental Mental lliness:53-72 1.387** 1.143 1.137 1.097
[0.141] [0.124] [0.123] [0.128]
Father Died 53-72 1.987* 1.881** 1.867** 1.830**
[0.371] [0.360] [0.357] [0.375]
Mother Died 53-72 1.818* 1.617 1.504 1.351
[0.511] [0.465] [0.438] [0.408]
Any social support: 53-72 1.292*  1.287* 1.269*
[0.112] [0.112] [0.121]
Years of support: 53-72 1.028* 1.028* 1.030*
[0.014] [0.014] [0.015]
Attitudes
School Absence when not sick? 1.189*%.239**
[0.074] [0.083]
Smoke in School? 1.583** 1.655**
[0.101] [0.115]
Neighborhood Fixed Effects NO NO NO NO NO NO YES
Observations 7719 7719 7719 7719 7719 7719 7335

Standard errors in parentheses. * significant af 8%significant at 1%. Estimates a logit regressiand reports
odds ratios. Missing observations are replaced tithvariable mean and dummy variables indicathmag the

observations are missing are included but not ptedein the above table. Note that the sample d&mweases
when neighborhood fixed effects are included bezamne neighborhoods have so few people includsdttie

neighborhood is a perfect predictor of cohort mendoieninality; these individuals get dropped frone tanalysis.
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