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Abstract
This paper evaluates the long-term consequencgsam@ntal death on children’s cognitive and
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important, but mothers are somewhat more important cognitive skills and fathers for
noncognitive ones.
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|. Introduction

The loss of a parent is probably one of the mastntratic events a child can experience. It is likely
to affect the child detrimentally in many ways, Ogpriving her of love, care, guidance and
discipline. It represents not only an emotional ckhdut also a loss in parental inputs and a
permanent shock to family income, which can hawgi@asting consequences. While orphanage is
a widespread phenomenon in developing countriestalwars, epidemics and poor health, it is not
such a rare event in developed countries eithecosling to statistics published by UNICEF in
2007, 2.8 million children aged 0 to 17 had logleent in the United States, and about 3.8 million
in the European Union.

The effect of growing up with only one parent hagib extensively studied in economics and other
social sciences. The literature has most oftenseduwon the effect of divorce and found large
negative effects from cross-sectional studies ésge McLanahan 2004). Children growing up in
single-parent households are more likely to dropadischool, experience teen-age pregnancies or
unemployment later on. As noted by many researchdfss field, these differentials are not likely
to be causal as divorce is correlated with familit$ that determine long-term outcomes of
children. Some studies have therefore focused aantal death, mainly seen as an outcome that is
more exogenous than divort&hese studies are usually limited because pareetth is poorly
captured in survey data. Despite the difficultyestablishing causal effects, this literature has in
part inspired policy in many countries, in whicle ttole of both parents (and usually the father) are
encouraged in order to achieve better outcomesHhibdren. For instance, this is the case with the
Head Start-Family and Community Partnerships inUBeand the Healthy Marriage Initiative run
by the US Department of Health since 1996.

In this paper, we evaluate the long-term consecggeatparental death on children and we improve
on the existing literature in several important wafirst, we show that, similarly to divorce,

parental death is not an exogenous event whemiesdo child development. The causes of death
at early ages are particular, with an over-repriagiem of suicides and accidents. These early
deaths are often correlated with socio-economitustaf the family and as such, simple cross-
sectional estimates will be subject to selectiomsbiWe therefore develop a novel econometric

method to get a consistent estimate of the cadfsdtef parental death. The method is similar in

! Examples of these studies are Corak (2001) ondiamalata, Lang and Zagorsky (2001) who use theWasd
Francesconi et al. (2010) using the German Soca&nic Panel. Bjorklund and Sundstrém (2006) stheyeffect of
divorce in Sweden using a family fixed effect metblogy.
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spirit, but distinct from the one proposed in Alficet al. (2005). We exploit the fact that some of
our outcomes are realized at a particular mometitria (such as cognitive tests or schooling). We
assume that the endogeneity of early death is @ohst decreasing with the age of the child during
childhood. This assumption is motivated by dataxanses of early deaths. We show that these two
elements are enough to construct a consistent a&stinor at least an upper bound (in absolute
value) for the true effect. This method also allawsgo test for the endogeneity of particular cause
of death and to construct a subset of our sampie e@uses that are exogenous, conditional on a
rich set of observed characteristics. We also coenpar results with those obtained through a

family fixed effect estimator.

Second, we use data on a very large random sarhpieividuals born in Sweden in 1953-1967,
obtained from administrative records, which allavgsto exploit information otong-run outcomes

of children who experienced bereavement, includingal education levels, income, IQ scores and
measures of social skills. We are thus able touatalthe effects on a broader set of outcomes than
the previous literature. This is important becgueseents, and parental death, may affect many types

of skills, some of which are non-cognitive in na&tur

Third, we test whether parents are essential toldhg-term development and skills of their
children, and whether there are specific effect$atifers or mothers on sons and daughters. The
specific role of fathers and mothers in raisingdrein has long been debated in the social science
literature, without a clear consensus. Studiesllystiad a positive effect of father’s involvement,
and it is often hypothesized that fathers havela as a model, especially towards sbr&ome
studies find a specific role for fathers in shagimigg-run empathy (Koestner et al. 1990). However,
this literature lacks a clear source of variation parenting to establish causal relationships.
Haveman and Wolfe (1995) suggest that the roleather’s education is particularly important for
children’s educational achievement, but more reesidence in Holmlund et al. (2011) show that
once selection is accounted for, it is not cleat tine parent’s education is more important than th
other’'s. We are able to investigate the specifles@f fathers and mothers as our sample is large
enough to conduct separate analysis by gender.iJhidopic that is difficult to address with data

on divorce as, most often, the custody of the cérids given to mothers.

2 However, this effect often disappears when coliigpfor the role mothers play see Amato and Ri@&09), Conner
et al. (1997).
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Fourth, as we argue below, parental death has exmpiplications on the production of skills of
the children. In addition to psychological distretise child suffers from lack of input of the
deceased parent and reduced family income. Howtheremaining parent or the extended family
may compensate in part for the loss. Given theityuaf our data, we are able to control and
analyze part of these mechanisms, including the eblincome in mediating the effect of parental

death, as well as re-partnering.

We first show that parental death has surprisirgghall average effects on cognitive outcomes,
despite representing a traumatic shock. Given itee our dataset, we can rule out zero effects,
but our preferred estimates represent a loss afuple of months of schooling. As we observe
family income, including potential transfers afterdeath, we evaluate the role of income in
producing human capital. Our results do not suppdeading role for income in the human capital

production functior?.

Second, we show that the death of either the mathéne father has effects in particular on their
sons’ income and earnings during adulthood overaale the effect on educational attainment
and 1Q. For sons this effect is around six peré@néarnings. We take this larger earnings effect a
an indication that there are also effects on nonitivg skills. To explore this hypothesis, we
continue to examine effects on noncognitive skilts measured by the psychological profile at
military enlistment. We also explore this issudher by looking at the impact of deceased parents
on health-related behavior, and on subsequent yamimation. Our results suggest that there are
negative effects of the death of either the fattrethe mother on such outcomes, but they are not

large.

Third, we compare the relative impact of bereavdnoéthe mother and the father. The estimated
effects on earnings and income are about the daméhere is a tendency that the mother is more

important for cognitive skills, and the father isma important for our noncognitive outcomes.

Finally, we examine whether the effects are hetemogs in various dimensions. We explore the
effects of parental death at various ages of thiel.cWe show that such an event can influence
cognitive skills even during teenage years, whiaggests that cognitive skills are not totally

determined at a young age.

3 carneiro and Heckman (2002) examine liquidity craists in post-secondary schooling and show theitapce of
long-run family effects rather than liquidity corents.
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The paper is organized as follows. Section Il presdhe conceptual framework and a novel
econometric methodology to tackle endogeneity t&&stion Il describes the data sources we use
and details the institutional features in Swedestti®n IV presents the effects of parental death on
cognitive skills and Section V shows the effectsnoncognitive skills. Section VI discusses effect
heterogeneity in various dimensions. Section Vigents results from family-fixed effects and

Section VIl concludes.

. Conceptual Framework and Econometric M ethodology

A. Conceptual Framework and Overview of the Literature

Following Ben-Porath (1967), the economic literathas modeled the acquisition of skills using a
production function, where inputs are the childigate ability, parental inputs and school quality.
Becker and Tomes (1979) present a model in whicanps decide optimally how to invest in their
children’s human capital. Investment in this modglerates through the budget constraint.
Liebowitz (1974) also includes home investment lildten and tests to which extent time spent
with the child reading or playing matters for cdgr@ achievements. More recent studies have
emphasized the dynamic aspect of the acquisiti@ki§, meaning that skills acquired early in life
help to develop skills later on (Todd and Wolpin030 Caucutt and Lochner 2004, Todd and
Wolpin 2007, Cunha and Heckman 2008, or Cunha eR@l0). This approach follows the
advances in other fields such as psychology andahupiology. It also stresses the importance of

early interventions to promote human capital inltuhod.

In this literature, few studies look at the specifoles of mothers and fathers. Rosenzweig and
Wolpin (1994) investigate the effect of mother'suedtion on children’s cognitive outcomes.

Altonji and Dunn (1996) look at the effect of paereducation on the child’s return to education.
They conclude that whereas the education of thenpaumatters to determine the level of human
capital and wages, there is no strong relationgi@veen parental education and the return to

schooling.

A number of papers have attempted to measure fhet eff maternal employment on children’s
outcomes, without reaching a consensus (Blau amdsBerg 1992, Parcel and Menaghan 1994,
Bernal 2008, Bernal and Keane 2010). This is peximayp surprising because maternal employment

is a choice that may depend on the child’s abitity potential ability and may therefore be



endogenou$.Similarly, it is well established that childrenogring up in single-parent households
acquire less human capital. However, divorce ma&yp dle endogenous, making it difficult to
establish a causal link between the lack of inpubme parent and human capital. Lang and
Zagorsky (2001) stress that point. Using data ftbexNLSY, they regress various child outcomes
on the presence of parents during childhood andlyfarontrols such as parental education and
alcoholism. As the results could still be subjecibmitted-variable bias, they also investigate the
effect of parental death for a subset of their dataental death is taken to be exogenous. A simila
point is made by Corak (2001) who investigates ¢ffect of parental death on labor market
outcomes for children who lost one of their paiiariate adolescence (aged 17 to 19). In a different
context, Gertler et al. (2004) exploit cross-sewiadata from Indonesia to investigate the efféct o
parental death on school performandue to the nature of the data, they can only ltoghort-run
effects. In this paper, we extend these resultsgusiconsiderably larger dataset, which allowsous t

probe the assumption of the exogeneity of pareigath.

The previous literature in psychology and in ecormsnias also emphasized that skills are multi-
dimensional. The early economic literature putser@mphasis on cognitive skills, such as reading
or mathematical skills, and has shown how thesksskie rewarded in the labor market. More
recently, economists have stressed that otheisski# important as well, such as motivation and
drive, the ability to trust or social skills (Heckm et al. 2006, Butler et al. 2009, Lindgvist and
Vestman 2011).

To understand child-skill formation, we take a reelliform view of the production function, where
we do not detail the particular choices of paresutsh as specific child expenditures or choice of
schooling. Given the nature of our data, we domeotlel the dynamics of human capital. Dergte
a vector of skills acquired by the individual a¢ #and of childhood. These skills comprise cognitive
measures such as education or measures of 1Q, nmogoitive ones such as responsibility and
emotional stability. We relate skills to parentgbuts and family resources such as:

Si = fi(Ay, Fi, My, 0, Yy, Wy, ) 1)
whereA is the child’s innate abilityM;, F; and Q are the timenvestments of the mother, the father
and other members of the family through adulthodefied as through age 18 in our empirical

application),Y; is total family income during childhood and W a psychological well-being indicator.

* Dustmann and Sénberg (2010) for Germany and Liu and Nordstrom SK2010) for Sweden use reforms that
expanded maternity leaves to investigate the cdoisgirun effect on schooling of mothers’ time spwith their
babies.

® Several authors have studied the effect of pareletath in developing countries, see also Case agitigton (2006)
and Chen et al. (2009).
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We assume that the skills of the child are a wealdyeasing function of all its arguments. We index
the production function with the subscripas the returns could be heterogeneous. For irestainis

possible that parental inputs have different effeletpending on the sex of the child.

To investigate the effect of the death of a parfemtjnstance the mother, consider the total déffeial
of (1):
pM _ 9f appMm | Of aaipmM | OF y AaDM | OF AvyDM | OF AvirDM
AS7Y = o AF7" + on AM?™ + 55 AO;7™ + P AYM 4+ P AW; (2)
whereAXPM X = M,F,0,Y,W refers to the change in a variable during childhaocase of the

death of the mother. We now discuss the sighsg? and its various components.

First, death affects children negatively througtstrdiss, i.e. AW"" <0. The amount and
susceptibility of distress is most likely heterogens across children. One dimension of
heterogeneity may be age. Results from the psygliditerature suggest that very young children
may not be able to remember such an event as épis@inory does not stabilize before the age of
four or five (Tulving 1983).

In the case of the death of the mother, cleAMP" <0 as the child is deprived of maternal inputs
from the date of the death. The effect through dtteer channels is more difficult to sign. For
instance, the father can compensate the loss of ofghe mother by reducing his own leisure time
or hours worked and increase his own inputs. A#tevely, he may have to decrease his parental
inputs if priority is given to compensate for tluss in family income. Hence, the signafMis
ambiguous. If the mother was working, her deathasgnts a loss in family income, although the
spouse, government transfers or insurance polioascompensate part of that loss. We discuss in
detail below these various transfers and showetmgirically, AY"™ < 0 . Finally, following death,
other people may step in to replace the deceaseuhtpasuch as grandparents or a new partner.
However, it is also possible that the death ofr@miaresults in less contacts with the relativethef
deceased family member, or that the presence tdpaparent creates a “Cinderella” effect. Thus,

the sign ofA0PM is indeterminate.

In the case of the death of the father, the effhould be qualitatively the same, although the khoc
to income is expected to be more important as mene wore likely to work during the period we

study and earned a larger share of family income.



Abstracting from grief, if the allocation of rescas were optimal before death, thesf|,, < 0.
Bereavement aggravates this effect but is diffitmlineasure. Thus, the effect of parental death on
children captures many components but we cannlyt $eparate all of them. Our dataset allows us
to shed light on some of the effects involved, &ake able to reconstruct family income during
childhood, inclusive of transfers that are receivgmbn death to the remaining spouse and the
children. We are also able to control for re-paitigeas one of the channels involved. However, we
cannot separate the effects of lack of parentastnment and bereavement but both tend to worsen
the outcome of the child, so we are able to rectiversum of the two. This combined effect can
also be considered as a bound on the parental @ffadt, which will be particularly informative if

the combined effect is small.

Cunha and Heckman (2007) model the production foncs a CES function of inputs and discuss
two polar cases. Under perfect substitution, neiglaent is critical to the child’s development, as
mother’s input can replace father’'s input and weesa. Under perfect complementarity, parental
death has a marked effect on the acquisition dfssés the deceased parent’s skills cannot be
replaced. Our framework allows us to test thislatiase, i.e. whether either parenéssentialto

the development of particular skills of their cindd.

B. Econometric M ethodology
Let S denote an outcome for the child, such as yearsoofpteted education, a measure of IQ or,
abusing our definition of skills, earnings as anlad.et D; be an indicator variable equal to one if one
of the parents died before the child reached 19 ara vector of pre-determined child and family
characteristics. We aim at estimating the followiaktionship:

S=a,+ab +Xy+y, 3)

The parametea represents the total effect of parental deathissugsed in the previous section.
We aim at disentangling some of the effects by radliig for some of the channels such as family
income or re-partnering. In this case the paramst&y be interpreted as the effect of changes in

parental inputs together with the psychologicatefbf bereavement.

As discussed in the introduction, an early deathoisnecessarily an exogenous event. Figures la
and 1b show the prevalence of some selected cafisk=ath as a function of the age of the child

when this death occurs, for mothers and for fath&rs young age, there is an over-representation
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of deaths from suicides, homicides and accidehe&sfdrmer representing around 15 percent of all
deaths. In the case of fathers, accidents reprepetat 40 percent of all cases at a young age. Work
related accidents occur proportionally more ofterbiue-collar occupations. Road accidents are
more likely to occur when consuming alcohol. Iikely that the conditions that lead to such deaths
are correlated with long-run child outcomes, evéiaraconditioning on a rich set of family and

parental characteristic.

The econometric toolbox provides us with severajsma tackle endogeneity. The most commonly
used is instrumental variables. In our case, itlifficult to find a convincing instrument that
influence early death, but not children’s outconpes se. We have already made a case that
accidents may not be totally exogenous, and itfiwlt to argue a priori that a particular causfe

death is not linked to behavior and therefore itdabutcomes.

A second method, which has been used in a similategt by Chen et al. (2009) is to exploit the
outcome of siblings, by controlling for family fideeffects. This technique has also been used in the
divorce literature (see Bjorklund and Sundstrom&00Amato 2010). It is worthwhile to point out
how the coefficient of interest is identified. Tétect of death is identified through families wih
least two children of age below and above eighté&ée. effect of parental death may be different
for these families for at least two reasons. Fgsten the spacing of birth, the younger sibling is
likely to be close to eighteen as well, so the darop children used for identification is rathedol

If cognitive and non-cognitive skills are acquirtly on, the effect of parental death may be small
for this particular sample. Second, the older sihlbeing adult, may step in and take on the rble o
the deceased parent, providing skills or resounvbg;h would lead again to an attenuation of the
effect. Thus, it is doubtful that the fixed effexdtimates can be extrapolated to the whole sample.
Indeed, it turns out that in our data the identifysample of siblings reveal a cross-sectionaépatt
that is markedly different from the main represémegasample. In Section VII we report the results
for the fixed-effect approach as a comparison.

Given the limitations of the more traditional ecorairic methods, we develop a novel approach to

deal with the endogeneity of death. We detail tlee@dure below.

® Erikson and Torssander (2008) examine the uncamditiassociation between social class and arournad&ge-
specific deaths, using large Swedish register dataring deaths from 1991-2003. They find a cleartatity gradient
for the majority of causes although the strengtthefassociation varies. Causes of death for wiigher social classes
have higher death risks are practically non-extsten
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Denote byP; an auxiliary variable equal to one if the child expnced the death of a parent “just”
after completing education or taking an 1Q testpiactice, we consider an interval of a few years.
For ease of exposition, we use age 18 as a cualtdihugh in the empirical application we vary this
age limit depending on the outcome.

As the outcome is already determined before thantewvthere is no causal link between the
auxiliary variableP; and the outcom&. In a different context, the empirical literaturas often
used such “placebo” variables to evaluate the roless of the results. We use it here in a different
way, as it will allow us under some conditions stiate the bias and construct an unbiased

estimator

Denotecorr(D,,u)lx the (unobserved) correlation between the indicaamiable for parental death
and the error term, conditional on a set of charatics X. Define the ratio of the correlation

between parental death after childhood and dutigimood as:
__corr(Pyuy)lx (4)

- corr(Dj,uy)|x

Identifying assumption: We assume that the correlation between parentah desfore 18 and
unobserved family traits is larger or equal to ¢berelation between parental death shortly after 18

and those family traits:
U<l (5)

The motivation for such an assumption comes froemawidence displayed in Figures 1la and 1b.
There is no sharp discontinuity in the causes attfdeshen children reach adulthood, and we do not
observe a peak in mortality around that age. Ieighibborhood around that age range, we believe it
is reasonable to assume that 1. At earlier ages, given that we observe more deditie to causes
such as suicides, it is likely that parental deattes more endogenous than at a later age. This
assumption can also be rationalized within the exdndf a duration model until parental death with
unobserved heterogeneity, which is correlated wWighprocess of skill acquisition of the child. In
such a setup, the families who experience an eadyh are negatively selected, compared to those
with a later death. Including the varialitein equation (3), we get:

S=a,+ab + [P +Xy+u (6)
whereB=0 asP; has no causal effect @ . Denoteq the (potentially biased) OLS estimate of the

effect of parental death before education is cotegl@and by,@ the OLS effect of parental death

after education is completed or after 1Q is measudsing assumption (5) and the identity (4), after
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some straightforward algebra, we derive an unbiasécator for, as:

a=a-A(D,P.AB (7)
with
Var(P)

Var(D)
/Var(D)Var(P) - cov(D,P)

Var(P) — ucov(D,P)

A(D,P,4) = (8

This estimator converges to the true vahue

Ed=a and Var(@)=Var(a@)+A(D,P,)>Var(f -2A(D,P,)cov(@,f)  (9)
We refer the reader to Appendix A.1 for a formalgdt The unbiased estimator is easy to derive as
it only involves a linear transformation of the Ot&efficients and moments from the data.

This estimator is similar in spirit to the one ded in Altonji et al. (2005). They instead make the
assumption (in our notation):

corr(D,,u) =corr(D,, X.))
This expression means that the correlation of gateleaths with the error term is the same as the
one between the observable characteristics andifpdideath. They show that this is true if a large
number of observable characteristics are drawaradam from the list of all potential explanatory
variables. Our estimator relies instead on the gntypthat our outcome variable is determined at a
given point in time.” In the result section below, we report estimatased on the assumption
4 =1. We note that in our datajA/du <0, so that our estimates are an upper (absolute)cbdu
1 <1. This way of proceeding is similar in spirit wisiitonji et al. (2005).

Note that in our empirical application, when caétidlg our unbiased estimator, we subtra:ct
coefficients that might not be statistically diéat from zero. Therefore, it is possible that,imté
distance, our methodology reduces the effect byerttwain the omitted-variable bias, which leads to
too small estimates. A Monte Carlo simulation répdrin Appendix A.2 confirms that our
estimator has this property for sample sizes oLiatkgd00 observations For larger samples such as
those used in our empirical analysis, the smallparnias appear to be very small.

" Note that our estimator is different from a regies discontinuity design (see Angrist and Kruet@91, Angrist and
Lavy 1999, Hahn et al. 2001, Imbens and Lemieux828@ong others) as it is not a simple differencthefoutcome
across the boundary. Identifying the effect of ptakdeath at the boundary (age 18 for instancelidvoe difficult as
the treated individual would have spent her emiriéddhood with her parents, and can hardly be kdek treated. We
should expect (and indeed find) no discontinuitthatboundary. Note also that our estimator iedéffit from the
proxy method (see for instance Wickens 1972), be#he introduction of the variabdRedoes not lead to an unbiased
estimator ofo in equation (5) and does not reduce the biasreithe

11



From assumption (5), we can derive an estimattinetovariance between early parental death and

the error term:

cov,u) = 3 [ \Var(D)Var(P) +cov.P)] (10
We use this expression to test the assumption oénmbgenity, which amounts to test for the
significance of the auxiliary variabR. We can also use this expression to test for tidgegeneity
of particular causes of death. It is possible twaen conditioning on a rich set of observed
characteristics, some particular causes of deatimatrrelated to unobserved determinants of skills.
If such a subset exists, we can then use it toistamily estimate the causal effect directly thioug
OLS using equation (3). In our result section, wespnt results based on a subset of causes of
death, for which we have established no endogerfedgditional on covariates) in the case of
education or IQ scores. We refer the reader to gbtion for a description of how we construct

such a sample using a heuristic method.

Identifying exogenous death causes is useful asecanometric methodology described in (7)
relies on the timing of the outcome. While we cagua that assumption (5) should hold when we
consider IQ tests taken at age 18, it is moreatiffito argue for an outcome such as labor earnings
measured during adulthood, when some of the obdangdviduals are in their fifties. We cannot
rule out that parental death occurring before wasuee labor market performance has no influence
on wages. In other words, we cannot define a cledibxiliary variable for this outcome and use
the procedure detailed above. Hence, our strateggontrol for endogeneity in some of our
outcomes such as labor income or family format®noi rely on a subset of causes of death, for

which we have shown that there is no endogeneitliyeércase of education or 1Q scores.

The interpretation of these estimates depends ®@msbumption on how parental death impacts on
the production of skills. In one polar case thedpiciion function depends on parental death (as
shown in (2)), but not on the particular causeextt. This would allow us to generalize our results
to all causes. However, this would not be true dine particular causes of death are more
traumatizing than others. It may be the case thath$ due to suicides or accidents have a bigger
emotional impact than deaths due to infectiousasdiss. In this case, our estimates are local and

conditional on the set of causes we consider.
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[11. Institutional Setting and Data
A. Institutional Setting for Sweden

Our study covers deaths that took place during 41%985. In order to interpret our results, we need
to have a clear picture of the support providethsurviving spouse and the children during this
period of time. This support has many interactimgnponents each of which is quite complex.
Thus, we are only able to offer a sketchy accodnthe situation for single parents during this

period of time.

First of all, public policy provided support forlfuor halftime working single parents. Our period
of study overlaps with a period of rapidly growisgpply of childcare slots for working and
studying parents. In addition, the supply of aftehool care for young school children (up to
around age 10) rose rapidly over the period. Bgfied of care were heavily subsidized by the
municipalities that were the main providers; thbssdies were generally larger for single-parent
families and for families with several children. g the first part of this period, many Swedish
families with young children faced restrictionstb@se types of child care due to excess demand at
existing prices. However, the municipalities apglieles that gave priority to children of single-
parented families. Thus, we argue that the prospiecta surviving parent to work fulltime in the
labor market were good in Sweden in this periodn&le labor force participation rose rapidly
during the period and was high by most internati@tandards. At the time, it was considered

natural for a widow to strive for a full-time (olightly less than full-time) job.

Second, the overall Swedish social insurance sysifered a set of pension schemes for the
surviving spouse and the childréhe overall Swedish system can be considered dacavo

main parts, namely (i) the compulsory public onteduined by the parliament and (ii) the quasi-
mandatory ones determined in collective agreemenhé parties in the labor market. The reasons
why it is important to consider also the secondsoar@ twofold: they cover over 90 percent of the

labor force and they are sizeable in magnitude.

8 See Stahlberg (2006) and references therein, fommation about the Swedish compensation schenesifgiving
parents and children.

d Kjellberg (2009), shows that in 1995 and 2005 9@et of all wage earners in the private sector@percent in
the public sector were covered by collective age@mbetween a union and an employer. To the hesiro
knowledge, similar figures are not available far greriod before 1995.
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Starting with the compulsory public system, it po®d support for both the surviving widows (but

not for widowers) and for the children. The totapport generally consisted of two parts. The first
one was a basic amount equal for all, and the sew@s dependent on the level of the earnings-
related supplementary pension that the dead spmoskl have earned in case of own retirement.
For widows the basic amount was equal to the bpsitsion for retirees, around two monthly

salaries for average blue-collar workers. The seéquart for widows was equal to 35 percent of the
supplementary pension that the husband was elitpbleor each child the basic amount was about
a quarter of the amount for the mother, and thelempentary amount was 10-15 percent of the
supplementary pension that their father would Haeen eligible for. These amounts were paid to

each child.

We now turn to the quasi-mandatory systems. Thexdaaur separate such systems, namely those
which are due to collective agreements for (i) lto#ar workers in the private sector, (ii) white-
collar workers in the private sector, (iii) goveramial state employees and (iv) municipal
employees. Note that not only union members arereavby these agreements but all workers in a
firm with collective agreement with a union. Thtise coverage of these benefit schemes exceeds
the union density in the labor market. The primanyction of these quasi-mandatory schemes is to
provide some compensation above the ceiling inptitdic compulsory system. This function also
helps explain why the quasi-mandatory system foe4alollar workers in the private sector did not
offer any survivors’ or child pensions; most bluglar workers had income around or below the

ceiling.

For our research purposes it is helpful, and yetler advantage of using Swedish register data,
that all the survivors’ and child pensions in thgéblic compulsory and in the quasi-mandatory

systems are subject to income tax and thus inclinlede total income measures that we obtain
from Statistics Sweden. We are thus able to seewelimthese pensions counteract the income loss
from the dead parent.

The quasi-mandatory systems in all four sectortheflabor market also offered an occupational

life insurance tjanstegrupplivférsakring that was independent of earnings. The amount was
considerable in magnitude, paid as a lump-sum amaeh not subject to income tax. In case the
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parent died before age 55, the amount given tostheiving spouse was equivalent to a good

annual salary, and the amount given to each childral a third of that amouft.

Third, income taxes affect the economic situation gurviving parents. For most of the study
period the income tax was basically independertheffamily (or household) situation. However,

this tax was highly progressive and thus protediwveéhose who suffered an income decline.

Fourth, the Swedish policy package for familieshwghildren contains three central benefit types
which are not subject to income taxes. The mostagile one is the universal child allowance.
However, the universality of this benefit implidsat the benefit does not depend on the family
situation of the child. Thus, it is neutral wittspect to the death of a parent. The housing alloean
and the social assistance benefit schemes are,veowikely to be relatively more important for
low-income families such as single-parented ondg Mousing allowance was strongly means-
tested by income and conditional upon the houstagdard of the family. The purpose was to
provide acceptable housing standard for low-incdemilies irrespective of income. The social
assistance benefit scheme was also strongly meatedtagainst the total income and composition
of the household. It was the “final safety net’siociety and considered as somewhat stigmatizing.
None of these three benefit types are availablegister data for the whole period of our study.
Thus we cannot add them to our measure of famdgrire*

Fifth, many Swedish parents had private life ineaeaschemes that provided additional support to
surviving family members. These payments are notei@ by any of Statistics Sweden’s
administrative registers. The payments were ngestko income tax.

To sum up, Swedish families who suffered bereaveérn€one parent had access to a variety of
support during our study period. This support wksly to reduce, or possibly even eliminate, the
income shock of the loss of one income as well agliate labor force participation for the

surviving parent. In section 1ll.C below, we showwhfamily income and labor earnings for the

surviving parent evolved over the period of timéefeavement of one parent.

19 More specifically, the surviving parent receivéxizase amounts (an official amount used to detegraimong
others pensions in Sweden) if the dead spouse bddedr more than 16 hours a week and was 54 yeageobr
younger. From age 55 through age 64, the insurbewefit was gradually reduced to 1 base amount.

1 Finansdepartementet (1986; Table A9, p. 141) repattin 1983 housing allowances and social asgistaenefits
accounted for 10.9 and 15.5 percent respectivetiispiosable income for all single-parent headedli@snwith
children. These are substantial numbers, but theftie were strongly means tested so families wittow and child
pensions are likely to have received lower amounts.
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B. Data Set

Our analysis sample is based on a number of admaiie data sources, which have been merged
to each other by means of the unique personal ifdentised by Swedish authorities. Our basic
sample of children is a 35 percent random sampli@fcohorts born in Sweden in 1953-67; we
condition on survival until the age of 20. This gdenis drawn from Statistics Sweden’s Multi-
Generational Register, which is based on StatiSweden’s population data. This register also
identifies the children’s biological (and adoptiyegrents, their full and half siblings, which atea
added to our analysis sample. From this data soumecalso get time (year and month) and place
(country and region within Sweden) of birth as wadl time of death of the children and their
parents and siblings. The Multi-Generational Regisiso provides data on our children’s fertility
history through 2005.

A second major data source is the Swedish bideakoensuses, in which we observe our children
and their parents and siblings. We employ the cgestrom 1970 through 1985. The 1970 census
made special effort to collect detailed educationfdrmation of the Swedish population. Because
education is a useful control variable for pareotaracteristics, we condition on parents’ survival
through the fall of 1970 when this year’'s census wanducted. We also use data on parental

occupation from the 1970 census.

We also use the subsequent censuses through 188ntdy the households in which our children
lived. By so doing, we can construct variablesHousehold type (e.g. repartnering or not for the
surviving parents of the children who lost a payeand because we can identify the adults in these

households we can also compute household income.

A third data source is the Cause of Death Regeteninistered by the Board of Social Welfare.
The causes of death are classified according to itkernationally established system ICD
(International classification of diseases). Thessification comprises 65 distinct causes, which we
aggregate to ten broad groups: infectious and piardssease, neoplasm, endocrine and metabolic
diseases, mental and behavioural disorder, cimylaystem, respiratory system, digestive system,

accidents, suicide and homicide, and other calfses.

12 \We also experiment with 15 causes of death foefathind 18 for mothers. See Appendix tables BleB4étails.
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We follow our children over time and obtain outcowaiables from three additional data sources.
For men, we get data from the compulsory militamistment tests that generally are conducted at
age 18. We use 1Q scores, psychological profilesgght and weight (and thus BMI) from these

tests. We obtain measures of our children’s edoatiattainment during adulthood from Statistics
Sweden’s Education Register, which in turn is pritpdbased on reports from Swedish schools and
colleges. Finally, we obtain data on income anchiegs from Statistics Sweden. These data
originally stem from the tax assessment process.th® child generation the data source is
compulsory reports from employers to tax authaitieor parents we have income data from 1968
onwards; through the 1970s most of the informatiame from individual’s annual income reports

to the tax authorities.

By means of the contents of the various data ssudescribed above, we have defined a set of

variables that we use in our analysis. We starhahef the child outcome variables.

Years of EducationThe Education Register provides us with informatmm the individual's
highest educational degree. We translate this degmo a continuous measure of years of

schooling by assigning the years normally requicedbtain the specific degre&s.

IQ and psychological tests from military enlistmehlhe military enlistment data include 1Q test
scores, a psychological profile, and various rasaft physical fithess tests. We here refer to the
description of the testing procedure in Lindqvisda/estman (2011) and the references therein.
Military enlistment takes place at age 18 or ageal®@ enlistment was universal for all men at the
time. The IQ test consists of four different pgggnonyms, inductions, metal folding and technical
comprehension), each of which is graded on a $oate 1 to 9. These scores are transformed into a
general measure of cognitive ability with values19, following a normal (Stanine) distribution.
The psychological profile is based on a 25-minateglpersonal interview with a psychologist, who
as a basis for the interview has information on ¢bascript’'s results from the 1Q and physical
fitness tests, school grades, and answers fromeatiQanaire on life outside the military (family,
friends etc.). The psychological profile has thepmse to capture the individual’s ability to cope
with the military service, and characteristics swh responsibility, independence, persistence,
emotional stability and social skills are highlylwed. The psychological assessment is also graded

13 We assign 7 years for the old primary school, &gdor compulsory school, 11 years for short tEghool, 12 years
for long high school, 14 years for short universit$.5 years for long university and 19 years f&h® degree.
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on a Stanine scale from 1 to 9. We normalize than@ psychological profile scores to mean zero

and unit variance.

Log Earnings and Log IncomEor earnings and income outcomes, we use the |tgeadverage of
four years of income and earnings (1997, 1999, 20@d 2003) to get a more precise measure of
permanent incom¥. Our cohorts are aged 33-47 in 2000, which meaas ttiese income years
should be relevant observations for permanent egsnand income. Our measure edrnings
includes income from work for employees and selpkyed!® Our measure of income includes

income from all sources (labor, business, capitdl@alized capital gainsj.

Family Formation.In the registers we observe whether the 1953-1@fibrts themselves have
children by 2005. To study how family formationaected by parental death, we create a binary

variable that indicates whether the individual bateast one child in 2005.

BMI. From the military enlistment data we also know tbascript's weight and height, which we
use to calculate BMI. We use dummy variables faroxeight (BMP25) and obesity (BNH30).

Next we turn to family characteristics that we asecontrol and mediating variables.

Education level and occupation of parenilucation and occupation were reported in the 1970
census, and we use this information to accounthigterogeneity in family background. The
education data are summarized by seven levels,hwivie include as dummy variables in our
regressions’ As for the detailed occupational codes in the esns/e collapse them into 9 broad

categories®

1 Income and earnings are expressed in 2000 primkbave been deflated using CPI.

15 Earnings érbetsinkom3tis created by Statistics Sweden by combing wagessalaries and business income. It
includes earnings-related short-term sickness lisreefd parental-leave benefits but not unemployraad (early)
retirement benefits

% Income gummaorvarvs- och kapitalinkompgalso includes taxable social insurance bendiith &8s unemployment
insurance, pensions, sickness pay and parenta leanefits.

" The seven levels are: old primary school, new adsgy school, short high school, long high schebbrt
university, long university and post-graduate stadi

18 We use eight social classes corresponding toatmaled EGP class schema discussed in EriksoiGatdthorpe
(1992), and one “class” for those who were not elygd according to the census. We use two classddufe-collar
workers (skilled and unskilled), three classeshite-collar workers (according to position andliskj and three
classes for self-employed persons (farmers, nandes and higher professionals). Among all fatherstfiers) in our
main sample, 6.1 (50.5) percent were coded asmploged in the census.
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Siblings.We include controls for the number of full biologicsiblings and birth parity (first-born,
second-born or last-born), and also a binary iridickor the presence of any older half siblings,
where the latter variable serves as a measurerolyfanstability.

Family income during childhood (age 0-1&ince an income shock to the family is one channel
through which parental death may affect child ootes, we construct a measure of family income
during childhood in order to assess the magnitddend control for these shocks. Given that all of
the benefits (apart the occupational life insuraand social and housing assistance) were taxable,
they show up in the income data from Statistics @me For families that do not experience
bereavement, we define family income as the sumather’s, father’'s and the children’s total
income — same income concept as the outcome varfablchildren reported abote— averaged
over the years when the child is aged 0-18. Foottler cohorts in our data, family income is based
on fewer years, since the first year for which ve@éinformation on income is 1968. For families
that experience parental death, we sum the suryiparent’s and the children’s income until age
18. Note that in this way, we include widow pensidar mothers and child pensions for children.
We also add the income of the parent that diexabe a step-parent enters the family, we also
include his/her incom& The average of family income over the childhoodrgds thus a measure
of family unit's gross income before taxes and befaon-taxable benefits in the years child
investments take place. And in case a parent thissyariable will capture both pre- and post-death

income of the family.

In our regressions, we always include cohort dursraied control for parents’ age at birth of child
(note that these variables together define ageacér). In the extended specifications including

family background controls, we also include counitpirth (see notes to tables).

We use all individuals born 1953-1967 with validsebvations on educational outcomes in 1999
and information on both parents’ birth years, aoddeaths we condition on parental death from
1971 onward so that we have data on both causeathdand parental education from the 1970
census. Table 1 provides descriptive statistics¢livim panel A show that children who experience

parental death on average have worse outcomesns tef years of education, 1Q, psychological

19 The swedish income concept wvasnmanraknad nettoinkonietthe years 1968-1985 that we use to compute
family income.

2 Step-parents are identified by looking at whictiiduals reside together in a census. If a fatteer died, and we see
a new adult male residing in the household in thieding census, we define this person as a stéefaand include
his income from the census year and onwards.
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stability, income and earnings. They are also lésdy to have children themselves, and have
higher BMI. The family background variables tabathtn panel B indicate that parents who die are
on average older parents, and have attained ldssolgrg than surviving parents. Variables
describing family composition indicate that a chilio experiences bereavement is more likely to
be an only child, but also more likely to have oltalf-siblings, which we take as an indicator of

family instability.

C. Setting the Scene: Family Income, Labor Supply and Repartnering
In order to understand what happens upon the dwfatine parent and thus better interpret our
estimated parental death effects, we first desatibat happens to the surviving spouse in terms of

own income, total family income, labor earnings aggbartnering.

We begin by graphing income and labor earningsiofiging parents. Figure 2 shows that upon the
death of fathers, there is a clear upward jump athers’ total income, which reflects the widow’s
pension. The figure shows two alternative scenasfdstal income, the lower including all taxable
sources of income and the higher adding our owmcopate calculations of the value of the non-
taxed occupational life insuranteSince the shift in total income possibly reflethst widows
respond to the negative income shock by increasieg labor supply, we also graph their total
labor earnings. Interestingly, there is no respdosie shock of the death of a partner in terms of
increased female labor supply. For fathers whosesvpass away there is also a small increase in
income, in particular if we consider the occupatiohfe insurance, but it is not as big as for

widows since widowers were not entitled to a widospension.

The next step is to look at total family incomedyefand after parental death; this will give us an
idea of whether the compensation packages are dnghigh to prevent income shocks. Figure 3
shows graphs of family income, the sum of all fgnmiembers’ income before and after parental
death (that is, also child pensions and incomeegf parents are included). We see that the death of

a father implies a larger drop in family incomet lsonsidering the inclusion of the occupational

L We calculate the occupational life insurance iftillowing way: First, we calculate the lump-suiven to the
surviving parent (or to all surviving family memkén case we look at family income) by multiplyitige number of
base amounts with the value of the base amounhéorelevant year. Next, we use the following inessmoothing
a+nT
1-(1+7r)T
Expected lifetime is set to 80 for women and 75n@n, which are approximate numbers for the relegahorts.
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life insurance the drop represents around 30 OOR SEaround 10 percent of annual family

income. The trends in Figure 3 reflect that incdsneésing in family members’ age and over tife.

Figures 2 and 3 indicate that there was a highl lef/dinancial compensation to families who
experienced bereavement in the years of our studyey are also revealing in another respect.
Parental death may be preceded by sickness andecd@amily resources in the years leading up to
the loss, but Figure 3 shows no indication of aidifamily income in the years preceding death.

To better understand the effects of parental deatbsalso take a look at repartnering rates. A-step
parent in the family can potentially reduce finahadistress and also contribute to raising the
children. Figures 4a and 4b display the proportibohildren with a new father or mother following

the death of one of their parents. The figures stvoavlines for each event, which corresponds to a
lower and upper bound. This is because the cessoigly available every five years with no exact
information when the step-parent came into the éloalsl. The upper bound is computed assuming
all step parents enter 4 years before they areradxdén the census. The lower bound is computed
assuming they enter only the year of the censuss®éethat less than half of the children whose
father died will ever have a new step-father. Reyeaing rates for men who lost their wife are

higher.

. Results: Cognitive Skills

A. Yearsof Education

We begin our empirical analysis of the effects afgmtal death by estimating equation (3) with
years of education as outcome. Table 2 presente#udts, with effects separated by boys and girls.
In column (1), we include only controls for the Id's own cohort and for the age of the parents at
the birth of the child, and find coefficient estitesin the range of -0.38 -- -0.53. In the nextiouh

we add controls for family background charactesssifeducation level of parents, parents’ socio-
economic class, number of siblings, birth paritgumty of birth and the presence of older half-

siblings - a measure of household instability). €sémates in column (2) indicate education losses

% The trends are eliminated if we consider the redliglfrom a regression of family income on pareatsi child’s age,
income year, and parental education.

23 Our data are not detailed enough to inform abouskhold size each year. Thus, we cannot applyalguice scales
that adjust for the number of persons in the hoaisehindquist and Sjégren Lindquist (2011) examitéd poverty in
Sweden over the period 1991-2004 and find thaptbbability of having below poverty-line disposableome is
lower for children who receive child pension (ahdg have lost a parent) after a considerable nuofbarntrols for
family characteristics. Although, their analysistpas to a later period than ours, the resultgesgthat the economic
safety net for bereaved children is tight in Sweden
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of around -0.19 (-0.22) years for girls (boys) daling the bereavement of a father, and
corresponding losses of -0.34 (-0.33) years folsdiboys) having experienced the death of a

mother.

Even though we have included a broad range of vackg characteristics, our estimates are likely
to be downward biased because unobserved chasticteicorrelated with parental death enter the
error term. The next step of our analysis is treeefo implement the econometric strategy outlined
in Section Il to net out the endogeneity bias fritra coefficients. We estimate the effect of early
parental deaths for a placebo group — a grouphésjust finished their human capital investments,
at the age 23-24, at the time of parental death. éfffect estimated for this group cannot be causal,
since education investments are completed, anceftrer represents the degree of bias in our
estimates of parental death. By a continuity argutnmee assume that the bias is the same before
and after the point in time at which education stidae completed. We can thus net out the bias
from our estimates with help of the auxiliary vét@ Column (3) of Table 2 reports these bias-
corrected estimates, which correspond to the uabiastimator in equation (7). As expected, we
find that the earlier estimates were downward kiadeecause all coefficients are reduced in
absolute value. We now find that death of a motieduces daughters’ education by -0.10 years,
while sons’ education is reduced by a larger amo@ni6 years. Moreover, the loss of a father only
has a significant impact on boys, of -0.08 yearsr @resumption that early parental deaths are
endogenous is thus confirmed, which is further bdakp by the strong significance of the auxiliary
variables in the regressions. For boys, the tsitatis equal to 6.2 for the death of fathers arid 4
for the death of mothers. For girls the numbersraspectively 5.8 and 6.4. Hence, parental death

cannot be considered an exogenous event.

Next, we apply our econometric methodology descrilve (10) to identify exogenous causes of
death. We first estimate separate outcome equafimtuding an auxiliary variable) for ten
different causes of death. The observations wiigmficant auxiliary coefficients are then grouped
into one data set for which we re-estimate the sagquation but with one auxiliary variable for all
insignificant causes of death. If the auxiliaryiaate is insignificant also in this second estiroati

we arguably have exogenous causes of death. Wet iiygse estimations in Table B1 and B4 in
Appendix. The results from the second stage in &3 suggest that, for years of education, we
have been quite successful in finding exogenousesaof death for both fathers and mothers. The
largest t-ratio is -1.32 for the impact of materdahath on girls, so some caution is called for when

interpreting the mother-daughter results. One dawh this method is also that as we reduce the
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number of observations to include only exogenouses, we lose statistical power and auxiliary

deaths appear as exogenous although with a laaggyls size they would not.

Column (5) of Table 2 reports the results from ggime observations on exogenous causes of death
only (and eliminating the other causes of deatimftbe estimations). Two things are worth noting.
First, the coefficients are larger (in absoluteng) than those in column (3), potentially indicgtin
that our definition of exogenous causes has nat baecessful due to few data points, as explained
above. Second, we find relatively larger negatiffects of mother’s death; the order of magnitude

is -0.38, or about one third of a year of schoaling

Next, we ask whether it is likely that these effeaperate via family income. To do so, we include a
control for family income during childhood, whichewthus treat as a mediating variable. This
measure is an average of the yearly family reseudeen the child is aged 0-18, and incorporates
compensation to the surviving spouse and the suagyichildren after parental death, and the
income of potential step-parents. This measureaatfilfy income will summarize the family’'s
average financial situation over the relevant ydarsinvestment in the child’s skills, and thus
captures income shocks related to parental defatie effect of death of parent is largely explaine
by lost income, controlling for income in our regg®ns should reduce the estimates significantly.
On the other hand, if we control for family inconteit the effects remain unchanged, we have two
possible explanations. Either the compensationngiee family members is high enough not to
create credit constraints, and/or, income is noy waportant in skill formation. Rather, it is the
presence of parents that matter for child develogméet another explanation would be that our
measure of family income is too crude to captueedtfiects that we are looking for.

We present the estimations with controls for fannigome in columns (4) and (6) respectively for
the two identification strategies. The estimates\artually unaffected for both strategies. Thus; o
results suggest that parenting is more importaam fharental income as a mediator of the parental-
death effect in this Swedish context. This resoksinot rule out that parental income in itself has

causal effects on childréfi.

%4 The coefficients for family income in the estimaisoreported in columns (4) and (6) of Table 2 arstive and
strongly significantly different from zero. The sampplies to the estimations reported in Tabled34arYet, the
estimates imply moderate impacts of large changésnily income; for example the coefficients fanfily income in
Table 2 imply that an increase in family incomeSBK100000 (around 35 percent of mean family incoise)
associated with less than 0.1 years of schoolinghio child. The complete estimates are availaptsnuequest.
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B.1Q Scores

The next outcome of cognitive skills that we comesid 1Q scores from the military enlistment data,
therefore the results refer only to boys. The tssalle presented in the upper panel of Table 3, and
are organized in the same way as in Table 2. Theclipes have been standardized to mean zero
and unit variance, and we see that the estimaesepted in column (1) show negative associations
of 17-18 percent of a standard deviation, similarmagnitude for both parents. These effects
narrow down as we control for family backgroundewrthe negative effects are 9-10 percent of a
standard deviation (see column (2) in Table 3).

Next, we move on to correct these estimates far with the methodology defined in Section Il and
the strategy using exogenous causes of death. 8iad@ test is taken at age 18-19, we here define
the auxiliary variablé® as parental deaths occurring at age 20-22. Feraiicome, however, we
were not able to find exogenous causes of deatmédhers; the critical t-ratio in Table B4 is -2.89
compared to -.85 for fathef3.Thus, we must treat the results for mothers ushig strategy
cautiously?® The results in columns (3) and (5) show coeffitsesf -0.03 and -0.08 for fathers and
-0.05 and -0.11 for mothers. The estimates usimgexous causes of death are very close to those

we obtain when we control for observed variablesalumn (2).
Finally, in columns (4) and (6), we add family imee as a mediating variable and the estimates are

practically unchanged compared to columns (3) &)dThus, also for IQ our results suggest that
the effects of parental death do not operate \darnre losses.

C. Labor Market Performance

%5 Our statistical search procedure for finding exagencauses of death started with 10 groups of sakse years of
education, we were successful in finding exogermmmes among these 10 groups for both mothers anergatFor 1Q,
however, we could not find exogenous causes faheefathers nor mothers using 10 groups. We theogeded by
using 15 groups for fathers and 18 for mothers Wiee then successful in finding exogenous causeatioers but not
for mothers. In our subsequent analysis of psydicét tests, we managed to find exogenous causesgithe first 10
ggoups. The specific groups of causes of deathwbaitse are reported in Tables B1-B3 in Appendix B.

We have asked ourselves why we could find exogeremasons for fathers but not for mothers. We exglarhether
our social-class variable is more informative fathirs than for mothers, since around 50 percemiotfiers did not
have an occupation in 1970 (see footnote 15). Wieedeleted this variable from the equations regloirerables B1-
B4, the results did not change much; we still foerdgenous causes for fathers but not for motfémss, we do not
have an intuitive explanation for the result thatlvave exogenous causes for fathers but not fdnerst

24



We next turn to labor market performance in terrigabor earnings and total incorfieln the
upper half of Table 4, we present estimates froor faodels for boys and girls and log earnings
and log income respectively. In the first two madele include only cohort and family controls,
then we exclude endogenous causes of death thdt likely are related to a difficult family
environment?® Finally, we also control for family income to ex@m® whether effects are caused by
income shocks. The general result is that effectssamewhat larger for earnings than for income,
and larger for boys than for girls. On the othendathere are not large differences between the
death of a mother and a father. Using exogenousesanf death, the negative effects on boys’ log
earnings are around 6 percent for the death of thenmr a father. The corresponding negative
effects on log income are around 4 percent. Asrbefthe estimates are hardly affected by the

inclusion of family income as a control for medmtimechanisms.

The estimates for boys have a sizeable magnitadeariticular in relation to the results for yeafs o
education. Thus, it seems as though the effectsabnings and income capture something more
than only effects via schooling. To explore thig mport in the lower half of Table 4 results where
we have controlled for levels of education, whicé here treat as variables that mediate some of
the effects of parental deathAs expected, especially for boys, substantialspaftthe effects of
parental death remain when we include such a dofithis finding motivates us to look for effects

on other outcomes, more specifically noncognitiveso

. Results: Noncognitive Skills

A. Indirect Evidencefrom Labor Market Performance

We now turn our attention to the role of parentspmoviding noncognitive skills. In order to
reemphasize the conclusion that ended the lastoeeatie begin by predicting the income and
earnings losses to be expected from the loss irsy&faeducation that is the effect of a parental
death. The predicted income and earnings lossessdpted in Table 5) are calculated by

multiplying returns to schooling with the reductionschooling associated with parental death. We

2" For both earnings and income, we strive to medsmigrun outcomes. Thus, we use average earnigsfia in the
years 1997, 1999, 2001 and 2003. We ignore missihges so the average refers to the years for whechave valid
observations. Finally, we fix the lowest 20 percefthe distribution (including the zeros) at tH#' percentile. The
final step is not done for the quantile regressiaported in section V.

28 \We use the same exogenous causes of death asit@tied, see table B1. Note also, that for theseooues,
measured later in life, we cannot pursue our ec@toemethodology.

29 These conclusions are basically unaffected whealsecontrol for IQ as a mediating variable. Thegést effect of
adding this variable is that the estimate -.04@alumn 3 (lowest panel) of Table 4 is reduced t040.
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compare the effects presented in the first fouurols of Table 5 with the actual earnings and
income effects presented in the upper panel oferdbland we see that the actual earnings and
income losses are much larger (in absolute terh@s) what we would expect from only the loss in
cognitive skills (years of education). In Table 4 ¥ound that the death of a mother in childhood
leads to a 6.5 percent decline in earnings for baysle the prediction in Table 5 indicates that if
the earnings effect operated solely through theimctation of human capital, the earnings decline
would be only 3 percent. The interpretation of thiling is that apart from investing in their
children’s education, parents give additional skilwhich are valued in the labor market, to their

children. Our hypothesis is that these skills aneaognitive ones.

B. Psychological Profiles, Health and Family Formation

To investigate the formation of noncognitive skilge examine the psychological profiles in the
military enlistment data. The profile is based opeasonal interview with a psychologist, and the
score is meant to capture characteristics sucheessgence, social skills and emotional stability.
Lindgvist and Westman (2011) show that noncognitskdls, measured by the psychological

profile, are important determinants of earningganticular at the lower end of the distribution.

The effects of parental death on the psychologicalile are presented in the lower panel of Table
3. The test score has been standardized to meamzérunit variance. In the first column, with few
controls, we find that death of a father reducesrbncognitive score by 15 percent of a standard
deviation, while the effect of losing a mother msadler: 8 percent of a standard deviation. Inclgdin
additional controls reduces these coefficientsapsolute terms) and we see that only fathers seem
to matter, the coefficient is -8.5 percent of andexd deviation. However, when in column (3), we
purge the estimates from endogeneity bias by sttiitathe effect for the auxiliary variable, the
coefficients become closer to zero. Column (5)eldamn the sample of exogenous causes of deaths,
shows coefficients of -0.08 for fathers and -0.@2 fmothers. As before, the effects are not

markedly affected by including family income as nagidg variable.

As additional indicators of noncognitive skills wese the dummy variable “having at least one
child” by 2005 as well as dummies for overweighMiB-25) and obesity (BM#30) for boys at age
18. We report the estimates in Table 6. Turning@dly to the results using exogenous causes of
death (column (3) for girls, and columns (7), (&hd (15) for boys), we find that the only
statistically significant coefficient is the onerfthe impact of the death of the father on boys’
overweight. The linear-probability estimate in aolu (11) is 0.025. Taken at face value, this is a
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VI.

non-trivial increase in a variable with mean 0.0%. the other hand, we find no effects on obesity,
which is a more severe health status. The estimapested in the lower panel of the table and the
ones reported in column (12) suggest that the itpacoverweight of paternal death is not

mediated by own education or family income.

All in all, our results are suggestive of some &feon noncognitive outcomes, in particular of the
bereavement of a father on boys’ outcomes. Sudttsfimight explain why our estimates of the
impact on earnings were larger than expected frioenimpacts on cognitive outcomes such as

educational attainment and 1Q.

Heter ogeneity

The evidence presented so far identifies averadectsf of parental death. We can expect
heterogenous effects in various dimensions, fomgta effects might vary across the earnings and
income distribution or with birth order. We expldhese hypotheses below.

Evidence from quantile regressions. We can expect heterogenous effects on earnirdgyghaome
for several reasons. First, there may be heteratyanehe returns to parenting. Second, there may
be specific effects at the top of the distributibfiathers in higher socio-economic positions can
share their network of contacts with their childréve estimate the following equation:

S =a,D, + X;y+u,, with Quan,(S |D,X,)=a,D,+ Xy, 0<8<1 (11)
whereQuan,(S |D,, X,) denotes thé" conditional quantile 0§ givenD andX.

Table 7 presents the effect of parental death mbws quantiles of the earnings distribution using
exogenous death causes. As a comparison we alsd tep corresponding OLS-estimates from
Table 4. We see a tendency for the earnings |dsiesiing parental death to be larger in the lower
part of the distribution. However, the effects lbmys also become a bit larger again in the topef t
distribution, while the median effects for boys ardit lower than the average effect implied by
OLS. This tendency for larger effects in the bottbaif of the distribution can also be found for
girls, although somewhat less pronounced. The gitiof the estimates becomes quite low in the
very bottom and the very top of the distributioss,we cannot make strong inference about these

parts.
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In Table 8, we present corresponding results foorime. For income, the average effects estimated
by OLS are smaller than for earnings. The tenddoncythe negative effects to be larger in the

bottom of the distribution remains here as welleast for boys. We have not been able to explore
the reasons for the somewhat larger effects faniegs compared to income. One reason may be
that our income measure includes some public tearsfhemes such as unemployment and early

retirement benefits.

Timing of Parenting Inputs. In Table 9, we present evidence on the age athwiécental death is
most disruptive. Before interpreting the results, meed to keep in mind that the child’s age at time
of parental death is on average 14 in our samgichwmeans that we have very few observations
of parental death in the early years of a childes land the estimates therefore lack precision. We
do not want to stress the results for deaths ity eaildhood, but the table is still revealing. Wied

that 1Q scores are malleable also in late childhamhtrary to Cunha and Heckman (2007) and

reference therein, who suggest that IQ stabilizesral age 10.

One explanation to the relatively large effect afgmtal death during late childhood may be that the
emotional effect of losing a parent is particulddgge at this age; in contrast it may be thatdrbih

do not remember the event of losing a parent duegady childhood. Indeed, since our measures

from the military enlistment are taken at age h&ytmay be strongly affected by a shock that is

close in time. To explore this hypothesis, we atiatéd deaths at ages 17-18, but the estimated
effects of parental death on IQ and psychologibtdlta did not change. Thus, we find it unlikely

that the effects of parental death during latedttabd are primarily driven by emotional shocks.

Birth Order. Another reasonable interaction is with the birtldesr of the child. It might be
hypothesized that the death of one parent chargesamily roles of the siblings in a way that
makes the effects different across siblings; anmgta is that the oldest sibling may take over the
role as a substitute parent for her younger siblife have examined this hypothesis by adding
interaction effects so that the impact on the-rstn child is allowed to be different from latepth
ones. Note that we already have a main effect @ndofirst born in our equations. The results
reported in Table B5 suggest that there are nocatidins of such differential effects. The

interaction effects are small and insignificantd&tirour outcomes.

Repartnering. A popular view about all types of parental separat is that the effects for the

children depend on repartnering, that is in oueocakether a new partner of the surviving parent
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VII.

enters the rearing family. Needless to say, sucbcaarrence is likely to be highly endogenous, or
related to other characteristics of the family timdiuence child outcomes. Despite the need for an
instrument for such a variable, we have experinterity simply including a dummy for

repartnering as an interaction with parental deblie estimates are reported in Table B6. For none

of our outcomes we obtain a coefficient that isistiaally different from zero.

Family-Fixed Effects

We now turn to results using models with fixed eféefor siblings belonging to the same family.

To implement this method, we include the full bitmal siblings of all persons belonging to our
random sample of the population. Our basic sampisists of persons born 1953-67 and we add
all their siblings born 1953-1967. The resultsra@orted in Table 10. The estimates for all the
outcomes are quite different from the ones repdrefdre. As an example, for earnings and income
the estimates even imply positive effects of thatklef both a mother and a father for girls. The
positive effects are in the order of 2.5 percembpared to negative effects of the same magnitude
for the other methods. For boys and earnings tleetsfare reduced from around -0.06 (Table 4) to
-0.03. On the other hand, the fixed-effects es@naiave quite good precision despite the fact that
only between-siblings variation is exploited.

A natural question is whether this discrepancyuis tb the fact that the fixed-effects estimates are
identified from a sample that is not representafitrehe population. To address this question, we
used the identifying sample of siblings and estedatross-sectional equations such as those in
columns (1) and (2) in Table 2. These estimatesegrerted in Table 11. A comparison of the
estimates in Table 2 and Table 11 reveal markddrdiices. The negative effects on years of
education of the death of any parent is in the eahg-0.4 years lower when using the identifying
sibling sample, and some of the estimates are positive (although not statistically different from
zero). Note also that these differences go in éimesdirection as the fixed-effects estimates
compared to our proposed methods, namely lessinegsfects (and in two cases positive point
estimates) when using the sample of identifyindjrsgis. Our conclusion is therefore that the results
using the fixed-effects approach are less reliakiés is not to say that the sibling fixed-effect
approach is always unreliable due to its identifarafrom a non-representative sample. For

example, in their study of the impact of parenggdagation, Bjorklund and Sundstrém (2006)
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VIII.

performed the same sensitivity analysis and fowerg gimilar cross-sectional patterns in a

representative sample and the identifying sibliaigngle.

Conclusions

In this paper, we study the long-term effects afp#al death on many child outcomes. We present
evidence of such an event on educational achievisnEp scores, noncognitive skills (emotional

stability, social skills), subsequent family forneatt, health, labor earnings and income.

We show that parental death is not an exogenoust em&d that cross-sectional estimates are
therefore biased. We develop an original econom@ttocedure to recover unbiased estimates of
the effect of parental death. This method is basedthe fact that the outcome variable is
determined at a given point in time, which allows to define an auxiliary variable which is
causally unrelated to the treatment, in our caaegrgal death. We then assume that the correlation
of the treatment variable with the error term mifar to the correlation of this auxiliary variable
and the error term. This allows us to construcbmaststent estimator of the treatment effect, or at
least an upper bound in absolute value. Althougg ritethodology requires a particular timing for
the outcome variable, we believe that it is a useiol, which can be applied in many situations in
economics and social sciences, especially in cademn it is difficult to find a convincing

instrumental variable.

We find that the effects of parental death are rsingly small. Considering what a traumatic,
disruptive shock it is to lose a parent duringdindod, potentially leading to financial distress;K

of a role model and other problems that may interfeith child development and skill formation,
lost out education corresponding to 0.3 (or le$s) gear of education must be considered a small
effect. The ‘parenting’ effect that we identify mde contaminated by the emotional shock
experienced by the family, and should be intergrete the combination of lack of parenting and
emotional instability. We thus estimate an uppeaurab(in absolute terms) of the parenting effect,
which may be problematic to interpret if the effeare large, but more informative if effects are
modest, since the parenting effect then also mestnball. As we have argued that the combined
effect on education is relatively small, we canstiaiso conclude that the effect of lost-out parenti

is small and that neither parent is essential écdiévelopment of the child.
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By focusing on a disruptive shock during childhowaa, aim to learn more about the nature of the
child production function. When considering cogretiskills - years of schooling and for boys also
IQ scores — we find negative estimates of paredéadth for both girls and boys, which are
somewhat larger following maternal death compacegaternal death. We also find that for boys,
parental death is associated with lower earnings aad above the effects predicted by the loss of
cognitive skills. We interpret this as an effectrmmcognitive skills; skills other than educatibatt

are rewarded in the labor market. This findinglsaonfirmed when we use a psychological test
from military enlistment, which captures noncogretiabilities such as motivation, responsibility

and social skills.

We also test for mediating factors, by conditionimg family income during childhood, or re-
partnering in the case of the death of a parent.r@sults are insensitive to the inclusion of such
variables, which suggest that credit constraintinduchildhood or the presence of a step-parent are

not of first order importance to the developmentnainy skills.

To put the effect into a different perspective, Tiable 12 we present partial intergenerational
correlations in years of education, for familieattdo not experience bereavement (column 1), and
for families who experience death of a parent (owiL2-7). Note that these estimates come from
equations with standardized years of schoolind@dh offspring and parents, and that both parents’
education are entered separately on the right-satelof the equation. The partial correlations
for families with no deaths are around 0.20, thghbst estimate is 0.28 for fathers and boys. The
estimates in columns (2) and (3) for the death &dther or a mother are not markedly different.
When we break down parental deaths by the chilgésat the time of death, and focus on families
where parental death occurred early in childhoaalfind only slightly lower schooling correlations

with the parent who died. However, the correlatimmain surprisingly stable for all family types.

With intergenerational schooling correlations amuh?2 irrespective of parental death, and the
effect of losing a parent being -0.3 of a year ddi@tion or smaller (in absolute terms), we must
say that parents are important, also in their atiselRerhaps one interpretation of the small effects

is that parental inputs in the production functeme substitutes, and that the surviving parent or

30 The estimates are not strictly comparable to séwethar estimates of the intergenerational assiociatn years
schooling that can be found in the literature. &mample, Hertz et al. (2007) use the average ofribier’s and the
father’s years of schooling and estimates an ieteggational schooling correlation of 0.4 for Swedaee also
Bjorklund et al. (2007) for Swedish intergeneratibschooling estimates for parents with varyingrdeg of genetic
connectedness and varying rearing status.
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other family members (older siblings, grandpareots) compensate for the loss of a parent and
contribute to the skill formation of children. Géiee may also play a role here. The extended
family might be important as well. And maybe deesbparents also act as role models and pass on
expectations and aspirations given by their socamemic status, education level and profession in

life. More research is needed to find out how int@ot such mechanisms are.
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Causes of Death, Mothers
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Figure2

Total income and labor earnings of surviving parents
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Figure 4a: Re-partnering Following Death of Mother
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Figure 4b: Re-partnering Following Death of Father
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Table 1. Descriptive Statistics, M eans and Standard Deviations
1) 2) 3)

Death of Death of
No Deaths Father Mother

A. Child Outcomes

Years of Schooling 11.95 11.64 11.55
(2.17) (2.06) (2.02)
IQ Test Score 0.01 -0.14 -0.14
(0.99) (1.00) (1.00)
Psychological Score 0.01 -0.14 -0.07
(0.99) (1.01) (1.01)
Log Earnings 5.28 5.22 5.22
(0.46) (0.44) (0.44)
Log Income 5.39 5.34 5.34
(0.40) (0.37) (0.37)
Has Child 0.8 0.78 0.76
(0.40) (0.42) (0.42)
BMI 21.52 21.74 21.69
(2.87) (2.90) (2.98)

B. Family Background

Child’s Year of Birth (D) 1960.25 1961.73 1961.71
(4.39) (3.79) (3.80)
Father's Age at Child's Birth 30.67 35.39 33.59
(6.79) (8.88) (7.65)
Mother's Age at Child's Birth 27.31 30.08 30.42
(5.95) (6.88) (6.76)
Father's Years of Schooling
(D) 9.31 8.91 9.07
(2.83) (2.62) (2.71)
Mother's Years of Schooling
(D) 8.74 8.54 8.54
(2.40) (2.28) (2.29)
Sibship Size (D) 2.63 2.68 2.59
(1.20) (1.33) (1.30)
Only Child 0.14 0.18 0.19
(0.35) (0.38) (0.39)
First-Born 0.32 0.2 0.21
(0.46) (0.40) (0.41)
Second-Born 0.32 0.30 0.31
(0.47) (0.46) (0.46)
Last-Born 0.47 0.63 0.64
(0.50) (0.48) (0.48)
Presence of Older Half
Siblings 0.15 0.27 0.24
(0.35) (0.44) (0.43)
Family Income Age 0-18 286253.40 249363.50 2766D8.5
(157654.50) (160186.70§164155.50)
Observations 496713/2282643792/6099 5301/2399

Note: Second nr of observations refer to 1Q, psiatioal test and BMI; variables
which are only available for boys. D indicates ttietse variables are controlled for
in the regressions using dummies.
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Table 2: Effect of Parental Death on Y ears of Education

@) (2) (©) (4) ®) (6)

Girls
Death of Father -0.385 -0.186 -0.050 -0.020 -0.143 -0.101
(0.025) (0.023) (0.033) (0.033) (0.052) (0.052)
Death of Mother -0.531 -0.343 -0.098 -0.086 -0.376 -0.351
(0.039) (0.036) (0.052) (0.052) (0.069) (0.069)
Sample Size 251628251622 251622 251622 248475 248475
Sample Mean 12.07 12.07 12.07 12.07 12.08 12.08
Boys
Death of Father -0423 -0.226 -0.085 -0.057 -0.150 -0.118
(0.025) (0.023) (0.033) (0.033) (0.054) (0.054)
Death of Mother -0494 -0.331 -0.162 -0.152 -0.358 -0.349
(0.040) (0.036) (0.052) (0.052) (0.069) (0.069)
Sample Size 263820263808 263808 263808 260482 260482
Sample Mean 11.81 1181 11.82 11.81 11.82 11.82
Specification:
Child Cohort and Age of Parents at Birth X X X X X X
Additional Family Controls X X X X X
Bias Correction X X
Family Income Age 0-18 X X
Exogenous Causes X X

Note: Additional Family Controls: Education levelpdrents, socio-economic index of parents, number o
siblings, birth parity, county of birth, presendeoter half-siblings. Robust standard errors irepthesis.
Coefficients in bold are significant at the 5 petdenel.

Table 3: The Effect of Parental Death on Cognitive and Noncognitive Skills - Results for Boys Only
@) 2) 3 4) ®) (6)

IQ tests
Death of Father -0.176 -0.092 -0.027 -0.017 -0.081 -0.069
(0.013) (0.012) (0.017) (0.017) (0.023) (0.023)
Death of Mother -0.174 -0.105 -0.050 -0.047 -0.114 -0.109
(0.021) (0.019) (0.026) (0.026) (0.020) (0.020)
Sample Size 23660436604 236604 236604 235622 235622
Sample Mean 0.00 0.00 0.00 0.00 0.00 0.00
Psychological Test
Death of Father -0.148 -0.085 -0.040 -0.024 -0.076 -0.057
(0.013) (0.013) (0.018) (0.018) (0.014) (0.014)
Death of Mother -0.081 -0.030 0.029 0.034 -0.021 -0.013
(0.021) (0.020) (0.028) (0.028) (0.023) (0.023)
Sample Size 23567835678 235678 235678 234598 234598
Sample Mean 0.01 0.01 0.01 0.01 0.01 0.01
Specification:
Child Cohort, Age at Test and Age of Parents at
Birth X X X X X X
Additional Family Controls X X X X X
Bias Correction X X
Income 0-18 X X
Exogenous Causes X X

Note: Additional Family Controls: Education levelmdrents, socio-economic index of parents, numbsibtings,
birth parity, county of birth, presence of oldelffsdblings. Robust standard errors in parenthé&efficients in
bold are significant at the 5 percent level.
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Table 4: Effect of Parental Death on Earnings and | ncome

@) 2 3 4 ®) (6) () (8)
Log Earnings Log Income
Girls
Death of Father -0.034 -0.014 -0.025 -0.015 -0.023 -0.007 -0.012 0.003
(0.004) (0.004) (0.009) (0.009 (0.004)  (0.003) .00x) (0.008)
Death of Mother -0.039 -0.020 -0.040 -0.034 -0.022 -0.008  -0.025 -0.016
(0.007) (0.007) (0.013) (0.013 (0.006)  (0.005) .0f@) (0.010)
Sample Size 251628 251622 248475 248475 251628 22516248475 248475
Sample Mean 5.13 5.13 5.13 5.13 5.25 5.25 5.25 5.25
Boys
Death of Father -0.074 -0.040 -0.059 -0.045 -0.065 -0.034 -0.047 -0.027
(0.006) (0.006) (0.013) (0.013 (0.005) (0.005) .0t@) (0.010)
Death of Mother -0.085 -0.060 -0.065 -0.062 -0.070 -0.048 -0.040 -0.035
(0.009) (0.009) (0.017) (0.017 (0.008) (0.007) .0t) (0.015)
Sample Size 263820 263808 260482 260482 263820 03638260482 260482
Sample Mean 5.43 5.43 5.43 5.43 5.52 5.52 5.52 5.52
Girls, Conditional on Education
Death of Father -0.007 -0.002 -0.015 -0.009 -0.0020.002 -0.005 0.008
(0.004) (0.004) (0.009) (0.009 (0.003) (0.003) .007) (0.007)
Death of Mother -0.001 0.002 -0.014 -0.011 0.007 009. -0.005 0.002
(0.007) (0.007) (0.013) (0.013 (0.005) (0.005) .0t@) (0.010)
Sample Size 251628 251622 248475 248475 251628 22516248475 248475
Sample Mean 5.13 5.13 5.13 5.13 5.25 5.25 5.25 5.25
Boys, Conditional on Education
Death of Father -0.034 -0.021 -0.047 -0.037 -0.028 -0.016 -0.036 -0.020
(0.005) (0.005) (0.012) (0.012 (0.004) (0.004) .0t@) (0.010)
Death of Mother -0.041 -0.034 -0.039 -0.036 -0.030 -0.025 -0.017 -0.013
(0.008) (0.008) (0.016) (0.016 (0.007) (0.007) .0¢@) (0.014)
Sample Size 263820 263808 260482 260482 263820 08638260482 260482
Sample Mean 5.43 5.43 5.43 5.43 5.52 5.52 5.52 5.52
Specification:
Child Cohort & Age of Parents
at Birth X X X X X X X X
Additional Family Controls X X X X X X
Exogenous Causes X X X X
Family Income Age 0-18 X X

Note: Additional Family Controls: Education levelmdrents, occupation of parents, number of sibjibgh parity, county of birth,

presence of older half-siblings. Robust standamt®in parenthesis. Coefficients in bold are digant at the 5 percent level.
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Table 5: Predicted Earnings Effects

@) ) 3 4 5)
Log Log Log Log Psychological
Earnings Income  Earnings Income test
Girls Boys
Death of Father -0.009 -0.007 -0.012 -0.011 -0.019
Death of Mother -0.024 -0.018 -0.029 -0.026 -0.046

Note: Effects are calculated using predicted retarschooling * loss of schooling from parental
death.
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Table 6: Effect of Parental Death on Noncognitive Outcomes
1) 2) 3) 4) ©) (6) () (8) 9) (10) (11) 2 (13 (14) (15) (16)
Has Child Has Child BMi25 BMI>30
Girls Boys
Death of Father 0.000 -0.001 0.012 0.003 -0.003 0OD. -0.017 -0.013 0.015 0.010 0.025 0.026 0.002 0.001 0.001 0.001
(0.005) (0.005) (0.010) (0.010D)(0.006) (0.006) (0.013) (0.013) (0.004) (0.004) O(m) (0.010) (0.002) (0.002) (0.004) (0.004)
Death of Mother  -0.007 -0.006 -0.008 -0.0p7-0.026 -0.021 -0.013 -0.012 0.010 0.005 -0.016 -0.0150.009 0.007 0.006 0.006
(0.008) (0.007) (0.014) (0.014)(0.009) (0.009) (0.017) (0.017) (0.006) (0.006) O@a) (0.011) (0.003) (0.003) (0.006) (0.006)
Sample Size 251628 251622 248475 24847%3820 263808 260482 260482 233820 233820 23089®89B3 233820 233820 230896 230896
Sample Mean 0.85 0.85 0.85 0.85 0.75 0.75 0.75 0.750.09 0.09 0.09 0.09 0.01 0.01 0.01 0.01
Girls, Conditional on Education Boys, Conditional on Education
Death of Father -0.003 -0.001 0.011 0.0p3 -0.001 0OD. -0.015 -0.012 0.010 0.008 0.024 0.025 0.001 0.000 0.001 0.001
(0.005) (0.005) (0.010) (0.010D)(0.006) (0.006) (0.013) (0.013) (0.004) (0.004) O(m) (0.010) (0.002) (0.002) (0.004) (0.004)
Death of Mother  -0.011  -0.008 -0.009 -0.0p8-0.023 -0.018 -0.010 -0.009 0.005 0.002 -0.018 -0.0180.007 0.006 0.005 0.005
(0.008) (0.007) (0.014) (0.014)(0.009) (0.009) (0.017) (0.017) (0.006) (0.006) O@a) (0.011) (0.003) (0.003) (0.006) (0.006)
Sample Size 251628 251622 248475 24847%3820 263808 260482 260482 233820 233820 2308908983 233820 233820 230896 230896
Sample Mean 0.85 0.85 0.85 0.85 0.75 0.75 0.75 0.750.09 0.09 0.09 0.09 0.01 0.01 0.01 0.01
Specification:
Child Cohort &
Age of Parents at
Birth X X X X X X X X X X X X X X X X
Additional
Family Controls X X X X X X X X X X X X
Exogenous
Causes X X X X X X X X
Family Income
Age 0-18 X X X X

Note: Additional Family Controls: Education levédlgarents, occupation of parents, number of silifgrth parity, county of birth, presence of oltiaif-siblings. Robust standard errors in paresithe

Coefficients in bold are significant at the 5 pertdevel.
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Table 7: The Effect of Parental Death on Log Earnings, by quantiles

Girls Boys
(1) (2) 3) (4)
Death of Death of Death of Death of
Father Mother Father Mother
oLSs -0.025 -0.040 -0.059 -0.065
(0.009) (0.013) (0.013) (0.017)
Quantiles
5% -0.198 -0.260 -0.280 -0.221
(0.101) (0.135) (0.116) (0.145)
10% -0.131 -0.240 -0.162 -0.224
(0.053) (0.076) (0.069) (0.088)
20% -0.072 -0.254 -0.159 -0.152
(0.029) (0.043) (0.030) (0.039)
30% -0.069 -0.104 -0.076 -0.090
(0.019) (0.027) (0.018) (0.024)
40% -0.038 -0.046 -0.054 -0.068
(0.014) (0.020) (0.014) (0.017)
50% -0.026 -0.031 -0.045 -0.046
(0.013) (0.018) (0.013) (0.016)
60% -0.033 -0.021 -0.038 -0.041
(0.011) (0.016) (0.012) (0.015)
70% -0.041 -0.010 -0.034 -0.047
(0.012) (0.017) (0.013) (0.018)
80% -0.031 -0.024 -0.037 -0.026
(0.013) (0.019) (0.016) (0.021)
90% -0.019 -0.027 -0.060 -0.046
(0.017) (0.024) (0.021) (0.029)
95% -0.027 -0.052 -0.068 -0.061
(0.026) (0.035) (0.029) (0.039)
99% 0.023 -0.099 -0.092 -0.073
(0.054) (0.073) (0.064) (0.092)
Sample Size 237277 242835 248153 253872

Note: Regression controls for child cohort, agearepts at birth, education and socio-
economic index of parents, number of siblingshgirrity and county of birth.
Regressions exclude endogenous causes of death.tRtindard errors in parenthesis.
Coefficients in bold are significant at the 5 petdenel.
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Table 8: The Effect of Parental Death on L og I ncome, by quantiles

Girls Boys
1) (2) (3) (4)
Death of Death of Death of Death of
Father Mother Father Mother
oLS -0.012 -0.025 -0.047 -0.040
(0.007) (0.010) (0.010) (0.015)
Quantiles
5% -0.081 -0.014 -0.089 -0.138
(0.050) (0.070) (0.066) (0.086)
10% -0.025 -0.111 -0.105 -0.131
(0.034) (0.046) (0.040) (0.051)
20% -0.022 -0.040 -0.073 -0.075
(0.017) (0.023) (0.020) (0.026)
30% -0.016 -0.031 -0.041 -0.074
(0.013) (0.018) (0.013) (0.017)
40% -0.019 -0.028 -0.050 -0.049
(0.010) (0.014) (0.012) (0.014)
50% -0.025 -0.025 -0.045 -0.043
(0.010) (0.014) (0.012) (0.015)
60% -0.021 -0.015 -0.038 -0.037
(0.010) (0.014) (0.012) (0.015)
70% -0.021 -0.020 -0.038 -0.050
(0.010) (0.015) (0.013) (0.017)
80% -0.014 -0.012 -0.036 -0.038
(0.014) (0.018) (0.016) (0.021)
90% -0.024 -0.017 -0.047 -0.052
(0.018) (0.026) (0.023) (0.030)
95% -0.008 -0.044 -0.073 -0.007
(0.025) (0.033) (0.031) (0.041)
99% -0.021 -0.095 -0.160 0.088
(0.061) (0.086) (0.091) (0.125)
Sample Size 242076 247780 253675 259553

Note: Regression controls for child cohort, agearepts at birth, education and socio-
economic index of parents, number of siblings hirarity and county of birth.
Regressions exclude endogenous causes of death.tRtandard errors in parenthesis.
Coefficients in bold are significant at the 5 petdenel.
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Table 9: The Effect of Parental Death at Different Stages of Childhood

1) () ®3) (4) (5) (6) (@) (8) (9) (10) (11) (12)

Years of  Log Log Has Years of Log Log Has Psychological
Education Earnings Income Child Education 1Q test Earnings Income Child test BMI>24 BMI>29
Girls Boys
Death of Father Age 0-9 -0.238 -0.021 -0.007 -0.016 0.114 -0.009 0.005 -0.002.070 -0.073 0.045 0.007
(0.121) (0.024) (0.018)(0.029)| (0.136) (0.059) (0.030) (0.024)(0.031) (0.040) (0.028) (0.012)
Death of Father Age 10-18 -0.127 -0.025 -0.012 0.016| -0.195 -0.092 -0.070 -0.054 -0.032 -0.076 0.022 0.000

(0.057)  (0.010) (0.008)(0.010)| (0.059) (0.025) (0.014) (0.011)(0.014)  (0.015)  (0.011) (0.004)

Death of Mother Age 0-9 0593 -0.036 -0.021 -0.005 -0.274 -0.113-0.104 -0.073 -0.005  -0.030 0.005  0.014
(0.193)  (0.034) (0.024)(0.038)| (0.175) (0.058) (0.042) (0.032)(0.045) (0.061)  (0.033) (0.018)
Death of Mother Age 10-18 -0.339  -0.041 -0026 -0.008| -0371 -0.113 -0.059 -0.035 -0.015  -0.023 -0.019  0.004

(0.074)  (0.014) (0.011)(0.015)| (0.075) (0.021) (0.019) (0.017)(0.018)  (0.025)  (0.012) (0.006)

p-value of null that coeff's are the same:fathers .408 0.871 0.796 0.291 0.037 0.195 0.022 0.047 20.00 0.937 0.438 0.590
p-value of null that coeff's are the same:

mothers 0.219 0.904 0.848 0.933 0.608 0.995 0.329 0.286 400.8 0.908 0.498 0.594
Sample Size 248475 248475 2484788475 260482 235622 234598 260482260482 260482 230896 230896

Note: Regressions exclude endogenous causes bf &Reggressions control for child cohort, age oepés at birth, education and socio-economic indgacents of parents, number of siblings,
birth parity and county of birth. Robust standamabes in parenthesis. Coefficients in bold are Sigant at the 5 percent level.
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Table 10: Family-Fixed Effects Regressions

1) (2) 3) (4) (5) (6) ) (8)
Years of Psychological Log Log
Education 1Q Test Earnings Income Has Child BMI>24 BMI>29
Girls
Death of Father 0.038 - - 0.023 0.020 0.001 - -
(0.032) (0.007) (0.006) (0.006)
Death of Mother -0.025 - - 0.025 0.021 0.011 - -
(0.051) (0.011) (0.009) (0.010)
Death of Father -0.019 -0.056 -0.110 -0.028 -0.024 0.002 -0.010 -0.004
(0.032) (0.055) (0.057) (0.007) (0.006) (0.006) .0(®) (0.004)
Death of Mother -0.029 -0.169 -0.135 -0.010 -0.007 0.003 -0.005 0.002
(0.053) (0.090) (0.097) (0.012) (0.010) (0.011) .0l®) (0.007)
Nr of Individuals 820512 245673 244724 834515 8351 863567 384918 384918
Nr of Families 442375 226016 225191 445776 445776 54943 286773 286773
Sample Mean 11.91 0.00 0.00 5.27 5.38 0.86 0.09 10.0

Note: Regressions include controls for cohort ofdhiéd, gender and birth order. Robust standamremre clustered on family. Coefficients
in bold are significant at the 5 percent level.

Table 11: Effect of Parental Death on Y ears of
Education - The ldentifying Sibling Sample

() 2
Girls
Death of Father -0.158  0.045
(0.040) (0.049)
Sample Size 21348 21347
Sample Mean 11.44 11.44
Death of Mother -0.326  -0.093
(0.065) (0.077)
Sample Size 7880 7879
Sample Mean 11.36 11.36
Boys
Death of Father -0.180 0.056
(0.040) (0.048)
Sample Size 22306 22306
Sample Mean 11.08 11.08
Death of Mother -0.134  -0.057
(0.065) (0.079)
Sample Size 8010 8008
Sample Mean 11.08 11.08
Specification:
Child Cohort and Age of Parents at
Birth X X

Additional Family Controls
Note: Additional Family Controls: Education levelpdrents,
socio-economic index of parents, number of sibliroggh
parity, county of birth, presence of older halftsigs. Robust
standard errors in parenthesis. Coefficients iul laog
significant at the 5 percent level.
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Table 12: Intergenerational Schooling Correlations

@) (2) ®) (4) (©) (6) ()

Death of Death of Death of Death of
Father, Mother, Father, Mother,
Age<10 Age<l10 Age>=10 Age>=10

No Death of Death of
Deaths Father  Mother

Dependent variable: Child's

years of schooling Girls
Years of Schooling Father 0.225 0.207 0.183 0.171 .119 0.212 0.191
(0.002) (0.015) (0.023) (0.042) (0.072) (0.016) .0@®)
Years of Schooling Mother 0.194 0.200 0.193 0.211 .23D 0.200 0.190
(0.002) (0.015) (0.023) (0.041) (0.076) (0.016) .o@3)
Sample Size 227851 5830 2176 605 228 5225 1948
Boys
Years of Schooling Father 0.280 0.228 0.281 0.202 .20 0.232 0.290
(0.002) (0.014) (0.022) (0.042) (0.061) (0.015) .o@a)
Years of Schooling Mother 0.177 0.178 0.120 0.223 .100 0.171 0.123
(0.002) (0.013) (0.022) (0.039) (0.057) (0.015) .o@a)
Sample Size 239017 5929 2331 622 260 5307 2071

Notes: Coefficients from regressions on standardizeibles. Effects are net of child's cohort aatepts' age.
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Appendix A.

A.1 Derivation of the Unbiased Estimator

Consider the model

S;=aD; + [P +u;

where we have suppressed the constant and aeseplahatory variableX for ease of exposition.
If a constant or explanatory variables are needed,can projecs D andP on these. We assume
that the true value df is zero, as the eveBiprecedes the eveRt

Suppose we regress S on D and P. These (biasedy@dffients are expressed as:

cov(D,u)V(P) — cov(D, P)cov(P,u)
V(D)V(P) — cov(D, P)?

dors = &

and

5 cov(P,u)V(D) — cov(D, P)cov(D,u)
oLs — V(D)V(P) — cov(D, P)?

Express the covariance between the auxiliary veriabd the error term as:

V(P)
cov(P,u) = ucov(D,u) VD)

whereyp is the ratio of the correlations as defined in Rigplacingcov(P,u)above gives:

V(P) — u cov(D,P) %

u\JV(D)V(P) — cov(D, P)

Hence an unbiased estimatorgas:

& = &OLS - A(Dr P, H):[?OLS

=a + A(D,P, 1) PoLs

Aors = & + Pors

A.2 Monte Carlo assessment of our estimator in equation (7)

We perform Monte Carlo simulation to assess theeny of our estimator. We simulate data based
on equation (3), using coefficients which are & §ame magnitude with what we find in the
empirical section of the paper. The effect of ptakdeath on years of education (the true value of
the coefficient) is set at -0.1 years. The variapicihe residual is set to 2, which is close to the
variance of the OLS residual. We vary the correfabetween parental death and unobserved
characteristics, between -0.16 to -0.04. A higlweretation in absolute level implies a greater
endogeneity of parental death. We set the propodfgarental death to 3 percent, which is close
to the proportion we see in the real data. Welsesample sizes to 100,000 and 1,000.
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The results are displayed in Table Al. The firstgdaeports the results for a large sample. The
table first reports the average of the OLS estinaaie its standard deviation. Not surprisingly, the
more important the endogeneity, the greater ths.BiVe next display the average bias-corrected
estimates using our proposed method. As expedbedaverage is very close to the true value.
However, the standard deviation is higher thamé&@LS case. Finally, we report the percentage of
cases where the true value belongs to the 95 peccarfidence interval of our estimator. When
working with a much smaller sample, the OLS coedfits are biased in a similar way, with larger
standard deviations. Our estimator performs mo@lp@and tends to over-estimate the true value

and its standard deviation can be quite large.

Table Al: Monte Carlo Results

Corr(D,u) -0.16 -0.10 -0.07 -0.04
Sample Size=100,000
OoLS Mean -2.32 -2.17 -1.48 -0.65
St. Dev. 0.037 0.053 0.058 0.042
Bias Corrected Mean -0.0999 -0.0952 -0.102 -0.0996
St. Dev. 0.064 0.090 0.087 0.059
% cases Wh_ere true value belongs to 95% 93.1% 93.1% 93.2% 96.2%
confidence interval
Sample Size=1,000
OoLS Mean -2.31 -2.15 -1.47 -0.65
St. Dev. 0.39 0.57 0.60 0.45
Bias Corrected Mean -0.076 0.078 0.001 -0.081
St. Dev. 0.673 1.027 0.914 0.660
% cases wh_ere true value belongs to 95% 92 7% 92 6% 94.7% 94.7%
confidence interval
Note: All results based on 1000 Monte Carlo repiises. True value =-0.1
Appendix Table B1: Test for Exogeneity of Causes of Death
Dependent Variable: Years of Education
Auxiliary Standard t-  Auxiliary Standard
Cause Coeff. Error value Coeff. Error t-value
Death of Father Death of Mother
Infectious and Parasitic Disease -0.25 0.15 -1.650.19 0.27 -0.73
Neoplasm -0.21 0.04 -4.80 -0.15 0.05 -3.00
Endocrine and Metabolic Diseases -0.02 0.16 -0.140.05- 0.21 -0.25
Mental and Behavioural Disorder -0.28 0.13 -2.18 .330 0.27 -1.24
Circulatory System -0.18 0.03 -5.41 -0.57 0.07 87.8
Respiratory System -0.25 0.11 -2.30 -0.44 0.18 1-2.4
Digestive System -0.21 0.09 -2.22 -0.54 0.15 -3.60
Other 0.03 0.22 0.14 -0.36 0.31 -1.17
Accidents -0.01 0.08 -0.14 -0.10 0.14 -0.73
Suicide and Homicide -0.21 0.10 -2.10 -0.13 0.16 .850

Note: Each coefficient is from a separate regressioluding as independent variables parental datiye 0-18
and the auxiliary variable defined as parentalldattige 23-24. Regressions control for child colage of
parents at birth, education and socio-economicximdg@arents, number of siblings, birth parity adinty of

birth. We define exogenous causes as those witralue<1.64.
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Appendix Table B2: Test for Exogeneity of Causes of Death -
Resultsfor Boys Only

Dependent Variable: 1Q
Auxiliary Standard

Cause Coeff. Error t-value
Death of Father
Infectous and Parasitic Disease -0.06 0.10 -0.64
Neoplasm, Other -0.07 0.03 -2.30
Neoplasm of Lymph/Haemato
Tissue 0.12 0.08 1.53
Endocrine and Metabolic Disease -0.15 0.12 -1.32
Mental and Behavioural Disorders -0.23 0.09 -2.65
Ischaemic Heart Diseases -0.11 0.03 -4.18
Circulatory System, Other 0.03 0.05 0.63
Cerebrovascular Diseases -0.17 0.06 -2.74
Respiratory System -0.12 0.08 -1.54
Digestive System, other -0.11 0.09 -1.20
Chronic Liver Disease -0.18 0.08 -2.31
Other -0.17 0.14 -1.18
Accidents, Other -0.01 0.06 -0.22
Transport Accidents 0.06 0.08 0.80
Suicide and Homicide -0.08 0.05 -1.70
Death of Mother
Infectous and Parasitic Disease 0.14 0.11 1.31
Neoplasm, Other -0.04 0.04 -0.96
Neoplasm of Breast -0.07 0.07 -1.00
Neoplasm of Cervix Uteri -0.08 0.13 -0.62
Neoplasm of Other Parts of Uterus 0.12 0.09 1.25
Neoplasm of Lymph/Hameato
Tissue 0.21 0.10 2.08
Endocrime and Metabolic Diseases 0.07 0.15 0.48
Mental and Behavioural Disorders -0.19 0.16 -1.20
Circulatory System, Other -0.15 0.10 -1.55
Ischaemic Heart Diseases -0.20 0.08 -2.35
Cerebrovascular Diseases -0.09 0.10 -0.99
Respiratory System 0.01 0.12 0.10
Digestive System, Other 0.08 0.10 0.76
Other 0.13 0.18 0.71
Accidents, Other -0.16 0.14 -1.16
Transport Accidents 0.04 0.13 0.32
Suicide -0.07 0.08 -0.79
Homicide 0.04 0.11 0.41

Note: Each coefficient is from a separate regresisioluding as
independent variables parental death at age 0-d &anauxiliary variable
defined as parental death at age 20-22. Regressior®| for child cohort,
age of parents at birth, education and socio-ecanimiex of parents,
number of siblings, birth parity and county of hirtWe define exogenous
causes as those with a t-value<1.64.
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Appendix Table B3: Test for Exogeneity of Causes of Death - Resultsfor Boys only

Dependent Variable: Psychological Test

Auxiliary Standard Auxiliary Standard
Cause coeff. error t-value coeff. error t-value
Death of Father Death of Mother

Infectious and Parasitic Disease 0.13 0.10 1.26 14-0. 0.12 -1.19
Neoplasm 0.02 0.03 0.57 -0.06 0.04 -1.62
Endocrine and Metabolic Diseases 0.14 0.12 1.18 02-0. 0.15 -0.14
Mental and Behavioural Disorder -0.10 0.10 -1.06 .060 0.18 -0.35
Circulatory System -0.03 0.02 -1.21 -0.10 0.06 11.8
Respiratory System -0.17 0.08 -2.14 -0.14 0.13 41.1
Digestive System -0.13 0.06 -2.13 -0.02 0.09 -0.25
Other -0.11 0.17 -0.69 0.00 0.19 0.02
Accidents -0.06 0.05 -1.28 -0.24 0.09 -2.75
Suicide and Homicide -0.10 0.06 -1.65 -0.13 0.10 .391

Note: Each coefficient is from a separate regressioluding as independent variables parental dasige 0-18
and the auxiliary variable defined as parentalldaatige 20-22. Regressions control for child colage of
parents at birth, education and socio-economicxmdgarents, number of siblings, birth parity amdinty of
birth. We define exogenous causes as those wittalue<1.64.

Appendix Table B4: Test of Significance of Auxiliary
Variablefor All Exogenous Causes of Death: t-
statistics

Girls Boys

Years of
Education

Exogenous Causes Death of Father -0.32 0.15

Exogenous Causes Death of Mother  -1.32 -0.51

IQ
Exogenous Causes Death of Father 0.13
Exogenous Causes Death of Mother -2.01
Psychological
Test
Exogenous Causes Death of Father -0.85
Exogenous Causes Death of Mother -2.89

Note: Regressions group exogenous causes to test the
significance of the auxiliary variable. Mental amehavioural
disorder and suicide and homicide have also beeludad.
For IQ neoplasm of breast, uterus other and citenlasystem
have also been excluded for mothers. Regressionsotor
child cohort, age of parents at birth, educatioth socio-
economic index of parents, number of siblings hoirarity
and county of birth.
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Table B5: The Effect of Parental Death I nteracted with Parity 2 or Higher

1) 2 3 4 5) (6) (M (8 9 (10) (11) (12)
Years of Log Log Has Years of Psychological Log Log Has
Education Earnings Income Child Education 1Q test test Earnings Income Child BMI>24 BMI>29
Girls Boys
Death of Father -0.239 -0.025 -0.011 0.025| -0.185 -0.092 -0.086 -0.059 -0.053 0.002 0.029 0.000
(0.073) (0.014) (0.011) (0.014) (0.078) (0.035) .o@¥) (0.018) (0.015) (0.019) (0.016)  (0.006)
Death of Father*Parity2+ 0.179 0.001 0.000 -0.0p5 .06B 0.018 0.015 -0.001 0.011 -0.033 -0.007 0.002
(0.103) (0.019) (0.015) (0.019) (0.108) (0.046) .0@D) (0.025) (0.020) (0.026) (0.021) (0.008)
Death of Mother -0.382 -0.052 -0.031 -0.002 | -0.356 -0.143 -0.004 -0.070  -0.048 0.010 -0.015 -0.007
(0.097) (0.020) (0.015) (0.021) (0.099) (0.031) .0@T) (0.024) (0.020) (0.023) (0.016)  (0.006)
Death of Mother*Parity2+ 0.022 0.023 0.012 -0.012 .000 0.053 -0.034 0.009 0.016 -0.048 -0.002 0.025
(0.138) (0.027) (0.020) (0.029) (0.139) (0.041) .04B) (0.034) (0.030) (0.033) (0.022) (0.012)
Sample Size 248475 248475 248475 248475 260482 22356 234598 260482 260482 260482 230896 230896
Sample Mean 12.08 5.13 5.25 0.85% 11.82 0.01 0.00 43 5. 5.52 0.75 0.09 0.01

Note: Regressions exclude endogenous causes bf @&eggressions control for child cohort, age ofpés at birth, education and socio-economic indgpacents, number of siblings, birth
parity and county of birth. Robust standard erhonsarenthesisCoefficients in bold are significant at the 5 pertdevel.

Table B6: The Effect of Parental Death Interacted with Re-Partnering

@) 2 3 4) 5) (6) () (8) 9 (10) (11) 12)
Years of Log Log Has Years of Psychological Log Log Has
Education Earnings Income Child Education 1Q test test Earnings Income Child BMI>24 BMI>29
Girls Boys
Death of Father -0.126 -0.022 -0.011 0.009 | -0.161 -0.096 -0.072 -0.064  -0.050 -0.028 0.021 -0.003
(0.058) (0.011) (0.008) (0.011) (0.062) (0.026) .01®) (0.014) (0.012) (0.014) (0.011) (0.004)
Death of Father*New Partner -0.094 -0.017  -0.004 010. 0.053 0.082 -0.030 0.023 0.017 0.054 0.018 00.02
(0.120)  (0.023) (0.017) (0.024) (0.124) (0.057) .089) (0.030) (0.024) (0.030) (0.026) (0.013)
Death of Mother -0.423 -0.033  -0.023 -0.007| -0.366 -0.122 -0.041 -0.055 -0.031 -0.024  -0.009 0.004
(0.081) (0.016) (0.012) (0.016) (0.084) (0.023) .07;Y) (0.020) (0.018) (0.020) (0.014) (0.007)
Death of Mother*New Partner 0.191 -0.026  -0.009 004@. 0.032 0.042 0.085 -0.036  -0.031  0.037 -0.021 009.
(0.157)  (0.029) (0.022) (0.033) (0.148) (0.049) .08®) (0.037) (0.031) (0.036) (0.024) (0.013)
Sample Size 248475 248475 248475 248475 260482 22356 234598 260482 260482 260482 230896 230896
Sample Mean 12.08 5.13 5.25 0.85 11.82 0.00 0.01 43 5. 5.52 0.75 0.09 0.01

Note: Regressions exclude endogenous causes bof (Regjressions control for child cohort, age ofp#s at birth, education and socio-economic indgpacents, number of siblings, birth
parity and county of birth. Robust standard ermonsarenthesis. Coefficients in bold are significanthe 5 percent level.
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