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ABSTRACT

Parental Separation and Children’s Educational Attainment:
A Siblings Approach®

This article analyzes whether the commonly found negative relationship between parental
separation in childhood and educational outcomes is causal or mainly due to selection. We
use data on about 100,000 Swedish full biological siblings, born in 1951-64, and perform
cross-section and sibling-difference estimations. Outcomes are measured as educational
attainment in 1996. Our cross-section analysis show the expected negative and significant
relationship, while the relationship is not significant, though precisely estimated, in the sibling-
difference analysis. This finding was robust to the sensitivity tests performed and is
consistent with selection, rather than causation, being the explanation for the negative
relationship.
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1. Introduction

In the last two decades much research attention has been paid to the relationship between
childhood family structure and the educationd attainment in adulthood. A common finding of
many of these sudies is that children who experienced aparental separation or grew up with a
single parent incur educationd disadvantages compared to those who grew up with both
biologica parents (see eg. Jonsson & Géhler 1997; McLanahan & Sandefur 1994; for
reviews see Amato & Keith 1991 and Cherlin 1999). While recognizing the presence of
section effects, mogt previous sudies have viewed this rationship as partly causa (eg.
Jonsson & Géahler 1997). Recent work has, however, suggested that this negetive association
is due to seection rather than causation (see eg. Ginther & Pollak 2000). Clearly, the policy
implications will differ depending on whether the mechanism is seen as sdlective or mainly
causd (cf. Cherlin 1999).

The previous literature offers vaid arguments for why both causal effects and
selection mechaniams could explain the strong negetive cross-sectiond relationship between
parenta separation and educationd achievement. Jonsson & Gahler (1997), for example,
discuss two main types of causal explanations for the link between family dissolution and
children’s educationd careers. Oneiscalled the*crisssmodd’ and stresses the emotional
upheava during the separation process, while the other focuses on the loss of one parert,
including his’her income, socid and human capital aswel as higher time.

The sdection explanation of the cross-sectiond relaionship recognizes that many of
the families that break up were worse off dready before the separation. Mogt studies have
attempted to take account of (Some) pre-divorce characteristics, such as mother’ s age & birth,
that is, factors that increase maritd ingtability. They typicaly then find a substantid reduction
in the educationd disadvantage due to parenta separation, but that the disadvantage remains

(Frondtin, Greenberg & Robins 2001; Jonsson & Géhler 1997; McLanahan & Sandefur 1994).



That is, some of the factors that increase the risk of parenta separation are aso associated
with lower educationa attainment for children, which impliesthat &t least part of the negative
relaionship is due to sdection. In addition, intact families may not be the appropriaie
‘counterfactud’ for evaluating the effect of parental separation on children’s educeationa
outcomes since the dternative for the couples who separate may not beto live happily
together, but rather to livein conflict or to separate later. In fact, work by Gahler (1998) and
Amato et d. (1995) suggest that children may be worse off by suffering parenta conflict than
by a separation.

In order to take differences in family background more efficiently into account and to
analyze to what extent the association between parental separation and children’s educationd
atainment is due to causation and sdection, we use a shling-difference gpproach. We use
data.on about 60,000 Swedes born in 1951-63 and their full biologicd shlings (about
50,000), dl of whom have lived with both biologica parentsfor at least some part of their
childhood. We edimate both leve equations and sbling-difference (fixed-effects) models.
The later modds, which are our main contribution to this literature, identify the possible
causa effect of separation by comparing the educationa attainment of at least one older
shbling, who was not directly affected by the separation, with that of a least one younger
sibling who was.

The outline of the paper is asfollows. In Section 2 we present the sibling-difference
goproach to the andysis of family-structure effects on child outcomes and review previous
studies that have used this approach. Section 3 presents the data and the sample. In Section 4
we report our findings and the results of our sengtivity andyss. We end by a concluding

discussion.



2. Sibling-differ ence studies of family structur e effects

The advantage with a sbling-difference agpproach to esimating the impact of family structure
on subsequent outcomesisthat any omitted variable capturing permanent family
characterigtics, which are shared by dl sblings, cance out of the estimated equation. Asis
well known, the presence of such variables will lead to biasin the crosssectiond estimatesif
they are corrdated with the outcome of interest. Nonetheless, the sibling-difference gpproach
is aso asociaed with problems. Firgt of dl, the gpproach identifies the estimated effects
from a subsat of individuas, namdy siblings who differ in their experiences of the childhood
event of interest. Thus, only the subset of those who hed sblings will be useful for
identification. As a consequence, most survey-based household data sets have only asmall
number of sbling pairs who have such different experiences, which may leed to imprecise
esimates. Our large register-based data set should, therefore, be particularly useful for a
shlings-gpproach.

Further, the Sbling-difference estimator is dso impaired by potentid biases. In ther
careful discussion of this estimator, Ermisch & Francesconi (2001) mention two Stutions
when thisis the case. The first iswhen family structure — in our case a parentd separation — is
affected by the ‘idiosyncratic endowments' of children. If, for example, the younger child is
born with a disability that affects educationd atainment and aso brings about the separation,
the estimated coefficient will not capture the causal separation effect. The second case is
when any of the parents develop a problem— their example is that the father becomes
addicted to dcohol — which does not directly affect the older sibling but does affect the
younger one. If such anon-permanent problem causes the divorce and affects the younger
sbling more than the older one, the separation coefficient in the sbling-difference modd will
be a biased estimate of the separation effect. The authors emphasi ze that these two sources of

bias dso plague the cross sectiona estimator, o they conclude that the underlying



assumptions of the sbling-difference mode in generd are wesker than those underlying the
cross-sectiond estimator. These should aso be weeker in our study than, for example, in the
study by Ermisch & Francesconi (2001) since we compare full sblingswho have dl lived
with both parents for a least part of their childhood while they dso compare haf sblings.

Thesbling-gpproach has recently been used in a number of related empirica sudies,
athough we are not aware of any study that focuses solely on the impact of parenta
separation in the way we do. Ermisch & Francesconi (2001), Case, Lin & McLanahan (2000)
and Ginther & Pollak (2000) study the effect of family structure on children’s educationa
attainment as adults. Using UK data Ermisch & Francesconi (2001) found that having lived
with asingle (or divorced) mother as a child sgnificantly lowered (by about 14 percent) the
child's probehility of achieving A-leve qudification according to both the cross-section
moded and the fixed effects modd. The effect was strongest if the child had lived with a
sngle/divorced mother in early childhood. However, they cannot digtinguish the effect of a
parental separation in early childhood from thet of being born autside of a
marriage/cohabitation. Case et d. (2000) compare the educationd attainment of women's
birth and non-birth children. Controlling for the woman'’ s fixed-effects, they find that children
raised by a step, adoptive or foster mother obtain sgnificantly less education on average than
do the birth children of the same woman.

Ginther & Pollak (2000) compared the educationa outcomes of haf sblings from
dable blended families where a least one of the siblings lived with both biologica parents.
They found theat, on average, children from intact families did better, but within sable
blended families there was no significant difference in educationd outcomes between the
stepchildren and the biologicd children. Thisfinding is consstent with both the sdlection

hypothess and the disruption hypothesis (i.e, the ‘crisssmodd’).



3. Dataand sample
3.1 Data and variables
Our data st is based on arandom sample of the Swedish population born in Sveden between
1951 and 1963.* We require that these persons lived in Sweden in 1992. The sample sizeis
93,333 persons. By means of the population registers at Statistics Sweden we identify the
shblings of these persons. The data dlow usto distinguish full sblings from half sblingsand
sblingswho are relted through adoptions. In our shling andyds we use only full sblings
while indicators on the presence of hdf sblings areincluded in the cross-section analyss (see
below). During childhood—defined as 0-17 years of age—we observe the sampled persons
and their full gblingsin the censusesin 1960, 1965, 1970, 1975 and 1980. We ds0 obsarve
whether their biologica parents, other adults, or other children (also aged 0-17 years) livein
the same household, but we make no digtinction between formaly married parents and
parents who live in a consensud union. A separation has occurred when we no longer observe
the child living with both parents in the census? We assume that the separation occurs in the
middle year between the censuses and measure age at separdtion as the average of the agein
the census where the child was observed with both parents and the age in the censusesin
which it was not observed with both parents. Since the earliest census we have accessto isthe
one from 1960, we cannot observe separations occurring before age nine for those bornin
1951 (and not before age eight for those born in 1952 etc.), but we investigate how sengtive
our results are to this limitation by estimating the models without the cohorts born before
1959 (see Section 4.3).

We impose a few more redtrictions on the find sample that we usein the shling-

difference andyss. Frst, we require that each sibling lived together with both biologica

! Bjorkiund et al. (2002) present the larger data set from which our sampleis drawn.

2Limiting childhood to ages below 18 should not be a problem since higher education isfreein Sveden and
cdllege and university students can receive student loans and allowances. Also, in Sweden you come of age at
agels.



parentsin the first census in which they were observed. In so doing, we only use observations
on individuas who have been exposed to therisk of separation from both parents. Second, we
require that each sampled person and hisher sibling(s) can be observed in &t least two
censuses, but not necessarily the same ones. Therefore, we do not use siblings born before
1948 as obsarvations. Third, we require that both parents were dive and lived in Sweden at
the time of the last census in which the child was observed. By gpplying this redtriction, we
focus on separations due to family dissolution rather than separations due to degth or
emigration of a parent. Fourth, we aso exclude children who had a |east one parent born
abroad. These additiond restrictions reduce the random sample to about 62,000 and the
shling sample to about 50,000, which implies about 104,000 obsarvationsin the sbling:
difference andlyss.

We measure outcomes in 1996, 0 shlings are 33-48 years of age when they are
observed as adults. We follow much of the previous literature by using educationd attanment
as our outcome measure. The educeation information stems from the education register that
Statigtics Sweden holds for research purposes. At this time, the education register had good
coverage of the whole populaion and contained information about both level and fidd of
education. Furthermore, in order to condense the information on educationa achievement into
one measure, we congtruct an index of ‘earnings-weighted education’ by estimating alog
annua-earnings equation on dummies for dl levds andfieds of education plus dummies for
age and gender. This equation is estimated on asample of the adult population. We define the
individud’s eernings-we ghted education as the coefficient on the dummy variable that
indicatestheindividud’sleve and field of education, see Bjérklund & Richardson (2001) for
further details.

In both the cross-section andys's and the sibling-difference andysis we include

vaiadlesthat are likdy to influence children’s educationa outcomes and therisk of parenta



separation. Thus, in addition to age and gender variables we include indicators of whether,
subsaquent to any separation, the individua lived with their mother or father or with neither
parent. Further, in the cross-section andys's we indude dummy varigble s on whether or not
the individua had any older haf sblings, and whether these had the same mother or the same
father astheindividud. Also, we indude information on the number of older full sblings. We
use only indicators of older full sblings and any older half sblings since their presenceis
independent of the parent’ s decision to separate during the childhood of our sampled
individud, while the presence of any younger full or haf shlingsis not. These varigbles will,
of course, cancd out in the sbling-difference anadlyss. Findly, we include indicators of the
age of the parents at the individud’ s birth. In particular, we include a dummy variable,
"teenage mum’, which is equa to one if the mother was 18 years or younger when the
individud was born and an indicator, "old dad’, of whether the father was 45 years or older.
3.2 Samplecharacteristics

We present means and frequencies for the random sample and the sibling sample in Table 1.
We seg, for example, that the fraction of persons who experienced a parental separation
increases over birth cohorts. Further, the mean number of full sblingsis higher in the sblings
sample than in the random sample, which is as expected since persons who have many
sblings are more likdly to be drawn into that sample and persons without siblings are only
found in the random sample. Consgtently, thereis a higher frequency of separaionsin the
random sample and the mean number of haf sblingsisadso higher.

Turning to Table 2 we observe some interesting differences between individuas who
experienced a parental separation and those who did not. For example, in both samplesthe
persons who experienced a separation during childhood more often had a mother who gave
birth before she was 19, they less often hed a dad who was 45 years or older when they were

born and thus, on average, thar parents were younger. Further, they had more hdf sblings



and more older hdf sblings on both the mother’ s and the father’ ssde. Findly, individuds

who experienced a family dissolution hed lower earnings-weighted education, on average.

4. Results

4.1 Cross-section estimates

We dart by estimating a set of cross-section equations of the rdationship between parental
separation during childhood and educationd attainment, measured as earnings- weighted
education in 1996, for our random sample. In line with previous studies, the results show that
parenta separation indeed has a datisticaly Sgnificant negetive association with educationd
attainment in adulthood (Table 35, Modd 1). The coefficient of about -.045 correspondsto
about one year of schooling and aso to gpproximately one quarter of a tandard deviation of
the education variable. However, we find no sgnificant impact of age at separation (Modd
2).>Wethen investigate how the separation coefficient is affected when we adjust for
characterigtics of the family of origin. To that end, we include, first, mother’ sage at childbirth
(adummy for teenage birth and alinear age term), father’ s age at childbirth (a dummy for
having an older father and alinear age term) and indicators for the presence of any older half-
sblings on mother’ s side and on father’s (Modd 3). We then see that the separation
coefficient is reduced by about one-third, but gill remains setigticaly sgnificant. As
expected, the impact of mother’s age & birth is positive, while thet of having ateenage
mother is negative. Father’ s age a birth has a negative effect, as does having an older dad. In
line with Ginther & Pollak (2000), we find that the presence of any older half siblings affects
educationd outcomes negatively, but interestingly, more negetively for half sblingson
mother’ s sSde. Since older half sblings on the mother’s Sde are more likdly to live with the

sampled individud, a possible interpretation of this result is that domestic conflict and

3\We also experimented with dummy variables for age at separation but still found no effect.



competition over mother’ s time has a greater impact on educationd outcomes than any child
support paid by the father to the haf sblings on his Sde. Next, we include number of older
full sblings (Modd 4). (As mentioned, the reason for induding only older full shlingsand
older hdf ghlingsisthet the number of younger full sblings and hdf shlingsis endogenous
with respect to parental separation.) The separation coefficient then turns more negetive
agan. Thisis because the presence of older full sblingsincreases maritd sability while the
presence of older haf sblings increasesthe risk of separation. Findly, there is no impact of
whether theindividud lived with the mother or the father after the separation (Modd 5).

We ds0 edimated the same mode s for the sibling sample. While the direction of the
effectsis smilar for the two samples, there are also some interesting differences (Table 3b).
For example, the negative effect of separation issmaller (in Modd 1) than for the random
sample and age a separation is poditive and significant, given the larger negetive effect of
separation (Modd 2). These differences spur our interest in analyzing whether thereis any
difference between siblings in educationa outcomes when at least one sihling experienced a
parenta separation while at least one did not. Thereby, we control for permanent
characteridtics of family background shared by the sblings and obtain an estimate of any
causa effect of parenta separation on educationd outcomes.

4.2 Sibling-difference estimates

The results from our shling-difference andysis of the association between educationd
outcomes as adult and experience o parenta separation during chidhood are presented in
Table 4. We see that the separation coefficient is strikingly different from the onein the cross-
section anaysis. The latter was -.0449 (dd. er. 0.0028) in Modd 1, suggesting thet the
highest limit of a 95 % confidence intervd is -.0396. The shling-difference estimate is

instead postive but closeto zero, .0038, in Modd 1. Although the standard error is higher,

.0058, a 95 % confidence interva suggests a lower limit of -.0076. Even this number implies



aquite low causal negtive effect of separation. (As the mean age of separation is about nine
years, the separation coefficient does not change much across models).

Consequently, we do not find any effect of age a separation either. Asto the control
variables, we find no effect of which parent the child lived with after divorce (Modd 4). A
person who had a teenage mother did not incur any educationd disadvantage compared to a
younger sbling(s) who had not. This suggests that the negative and significant cross-section
edimate for teenage mother reflects sdlection rather than causation. Although we find this
result interesting, we are dso aware of the fact that many teenage births do not show up in our
sample due to our redtriction that the child must have been obsaerved with both parentsin at
least one census” Further, aperson who had an older dad had a smadll, but sgnificant,
educationd advantage over an older shling.

4.3 Sengitivity analysis

Are there any other possible explanations than selection for the difference between the
separation coefficients in the cross-section andys's and the sbling-difference anadysis? In the
following we investigate some potentid flawsin our andyss. Firg, isit the case that the
coefficients on separation and age at separation are different for those born in 1959 or later
than for the older cohorts (for which we could not observe any parental separation before
1960)? No, the cross-section esimates are highly smilar (Table 5) and the sbling-difference
edimates (Table 6) point to asmal positive effect of separation, which isweskly significant
only in Modd 1. Age a separdion is not sgnificant in any of the models.

Second, is the discrepancy between the cross section and the fixed effect estimates
driven by the separation coefficient being more negative and more sgnificant for persons
without sblings? No, thisis not the case ether. Although the separation coefficient is

somewhat more negetive in Modd 1 (Table 7) than for the whole random sample (cf. Table



39), it turns inggnificant when family background characteristics are taken into account
(Modd 4) which was not the case for the whole random sample.

Third, isit possble that differencein resultsis caused by the shlings being too dosein
age, o0 thet they are dl equdly (badly) affected by the family crissthet lead to the
separation? We invetigate this hypothesis by re-esimating the sbling-difference modd only
on sblings anong whom the age difference was five years or more, but il find no
sgnificant effect of separation (Table 8).

A fourth possihility isthat the discrepancy between the cross-section and the sibling:
difference estimatesis dueto birth-order effects. This could be the case if, on average, the
younger siblings, who are the ones mainly affected by a separation, have better educationa
outcomes. We test this hypothesis through a re-estimetion of the sbling-difference mode
with indicators for birth-order (oldest, youngest) included. The results show that, in fact, the
younger sihlingsdowor se and thet the separation coefficient is il inggnificant (Table 9).

Findly, it is possble that the individudsin families who identify the separation
coefficient in the differencemodd, that is, those whose parents separated and among whom
at leas one had |eft home at the time of separation, are too few, or deviant in away that drives
the result. In order to invedtigate this possibility we present means and frequencies and
estimate the cross-section modd for these shlings. The characterigtics of theseindividuds
(see Appendix) do not differ much from those of the individuas in the random sample and the
sblings sample who experienced a parentd separation (cf. Table 2), except that the former
individuas had more full sblings and fewer hdf shlings. Clearly, the cross section estimates
differ agood ded from those for the random sample which is as expected since these
individuas come from the same families. (Table 10, cf. Table 3a). Firdt of dl, the separation

coefficient is amaler and inggnificant in Modd 1, and when age & separdion isincluded in

4Teenage births are, however, more rarein Sweden than, for example, in the U.S. or the U.K. (Santow &



Modd 2 it becomes more negdive, but is ill inggnificant, asis age of separation. On the
other hand, when controls are made for age of parents a childbirth and older haf-shlings
(ModH 3), the separation coefficient becomes more negetive and sgnificant, and age a
separation becomes pogtive and sgnificant (a the 10%-leve). These coefficients, however,
turn inggnificant in Mode 4 and 5 when further controls for family background are made.
We see, for example, that for the identifying siblings living with the father after a separation
is associated with aless favorable educationa outcome than living with the mother. These
results are in contrast with the results for the random sample but consistent with the resultsin

the Sbling-difference andysis.

5. Concluding discussion

This paper has used a sblings gpproach to andyze whether the commonly found negetive
association between experience of parental separation during childhood and educationd
outcomes as adult is causd or mainly due to sdection. To that end, we used data on about
100,000 Swedes born in 1951-64 who were full biological sblings and have dl lived with
both biologica parents for some period of childhood and performed both cross-sectiond and
shling-differences analyses. Educationd outcomes were measured in 1996. Our cross-
sectiond anaysis replicated what most previous researchers have found, namely that persons
who experienced a parental separation in childhood incur educationd disadvantages
compared to those who grew up with both biologica parents. Our measure of educetiond
attainment as adult reflects the labor -market return to the highest level and fidld of education
attained and the cross sectiona gap associated with a parental separation is equivaent to the
average rate of return to one year of schooling in Sweden. When we included some

observable correlates of maritd ingtability, such as whether or not the mother gave birth asa

Bracher 1999).



teenager and presence of older haf sblings, the cross-sectiond gap decreasad by about one-
third. However, when we applied a sibling-difference modd that aso takes account of
unobservable characteristics shared by siblings, we found no impact of parenta separation.
Thus, an dlder sibling who lived with both parents during hisher childhood did not have an
educationd advantage over ayounger sibling who experienced a separation in childhood.
Thisfinding was robust with respect to a number of sengtivity checks.

Our conclusion that there are no causal separation effects contrasts the recent sudy by
Jonsson & Gahler (1997) that adso uses Swedish data. We believe the results diverge because
the sbling-difference technique controls more efficiently for family background
characterigtics than their regression approach, which uses controls on observables such as
parenta occupation and income. Nonetheless, we note one important difference between the
two studies. Whereas they use short-run outcomes, namely Grade-Point Average a age 16
and the probability of continuing from primary to upper secondary school, we use educationa
attainment in adulthood. Perhaps, the distinction between temporary and permanent effects of

parenta separation isauseful one for future research on this topic.
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Table 1. Means and frequencies of the random sample and the siblings sample. Standard

deviationsfor earnings-weighted education in parentheses.

Therandom sample The siblings
Born Born Born All Born Born Born All
1951-54 1956-58 195963 194852 195357 195863
Femde 0491 0.491 0487 0489 0489 0484 0486 0486
Separation® 0033 0.066 0097 0068 0018 0046 0072 0047
Age a sef 109 8.6 7.4 8.8 12.1 9.9 8.6 94
M. sagea hirth 285 282 276 28.1 26.1 27.1 28.7 27.3
Teenage mum 0021 0025 002 0027 0033 0024 0013 0023
Old dad 0041 0.042 0038 0040 0038 0027 0.040 0028
Mother aft. sep.? 0774 0.836 082 0819 0.866 0905 0877 0836
Father aft. sep.? 0111 0.109 013 0124 0087 0078 0105 0.0
No parent aft sof 0114 0.055 0043 0057 0047 0.016 0016 0020
#of full Shlings 172 1.73 168 171 2.76 259 248 260
# of older full b 099 1.12 146 122 0.77 127 205 139
# of half siblings 0173 0.259 0307 0252 0156 0227 0252 0214
Any older half
siblings mum's 0059 0.078 0073 0070 0054 0065 0061 0.060
Any older half
sblingsdad's 0033 0052 0061 0050 0037 0050 0056 0048
Earnings-weight. 0216 0215 0218 0217 0201 0203 0206 0203
education 0176) (0175 (0177 (0176  (0.179) 017)  (0.174) (0174)
)

#of obsarvations 18302 18880 24485 61667 15375 17,076 17,726 50,177

Notes. *We assume that separations occur in between the two censuses. ° Coniitiona on separation.



Table 2. Sample characteritics by experience of parental separation. Standard-deviationsfor
earnings-weighted education in parentheses.

Therandom sample The siblings
No separaion Separation No separation Separdtion

Teenage mum 0024 0.061 0.022 0.037
Old dad 0041 0.026 0.028 0023
Mother’ sage at birth 28.2 25.7 274 26.0
Father's age et birth 316 29.1 31.0 24
#of full sblings 173 148 262 236
# older full shlings 122 119 138 1%
# of hdf sblings 0.19 116 0.17 106
Any older hdf

shblings mum's sde 0.067 0.117 0.058 0.102
Any older hdf

sbingsdad' ssde 0.046 0.096 0.046 0.098
Eanings- weighted 0220 0.176 0.205 0173
education (0.178) (0150 (0.176) (0.148

# of observations 57461 4,206 47833 2344




Table 3a Cross-section regressons. Dependent varidble: earnings- weighted education. The

random sample. (Standard errorsin parentheses.). N=61,667.

Moddl Modd2 Modd3 Modd4 Modd5

Condant 0.4367 0.4363 0.3754 0.6033 0.6027
(0.0856)  (0.0856)  (0.0850)  (0.0842)  (0.0843)

Age -0.0103 -0.0103 -0.0099 -0.0201 -0.0201
(0.0044)  (0.0044)  (0.0044)  (0.0044)  (0.0043)

Age 59./1000 0.1236 01234 0.1136 0.2255 0.2252
(00568)  (0.0568)  (0.0564)  (0.0558)  (0.0559)

Femde -0.0109 -0.0109 -0.0110 -0.0101 -0.0102
(0.0014)  (0.0014)  (0.0014)  (0.0014)  (0.0013)

Separation -0.0449 -0.0417 -0.0288 -0.0376 -0.0371
(0.0028)  (0.0090)  (0.0089)  (0.0088)  (0.0089)

Age a separation -0.00036 -0.0007 0.00030 0.00034
(0.00096)  (0.0096)  (0.00095)  (0.00096)

Mum's age & hirth 0.0036 0.0040 0.0040
(0.0002)  (0.0002)  (0.0002)

Teenage mum -0.0328 -0.0295 -0.0295
(0.0046)  (0.0045)  (0.0045)

Dad'sageat hirth -0.0011 -0.0005 -0.0005
(0.0002)  (0.0002)  (0.0002)

Old dad (>44 a birth) -0.0226 -0.0211 -0.0211
(0.0042)  (0.0041)  (0.0041)

Any older hdf sbs, mum -0.0508 -0.0590 -0.0590
(0.0028)  (0.0028)  (0.0028)

Any older hdf shbs, dad -00156  -0.0206  -0.0207
(0.0033)  (0.0032)  (0.0032)

Older full Sbs -0.0245 -0.0245
(0.0006)  (0.0007)

With father after separation -0.0037
(0.0082)

With neither parent after sep. 0.0074
(0.0116)

Adj R-50. 0.005 0.005 0.020 0.042 0.042




Table 3b. Cross-section regressions. Dependent variable: earnings-weighted education. The
shlings. (Standard errorsin parentheses) N=50,177.

Moded 1 Modd 2 Moded 3 Modd 4 Modd 5

Condant 0.2748 02784 0.1322 0.3618 0.3622
(0.0675) (0.0675) (0.0673) (0.0665) (0.0665)

Age -0.0025  -0.0027 0.0005 -0.0088 -0.0088
(0.0034) (0.0034) (0.0033) (0.0033) (0.0032)

Age 59./1000 0.0225 0.0240 0.0073 0.0737 0.0741
(0.0413) (0.0413) (0.0410) (0.0404) (0.0404)

Femde -0.0081  -0.0081 -0.0078 -0.0078 -0.0078
(0.0016)  (0.0016) (0.0015) (0.0015) (0.0015)

Separation -0.0342  -0.0603 -0.0493 -0.0476 -0.0471
(0.0037) (0.0128) (0.0127) (0.0125) (0.0126)

Age a separation 0.0028 0.0026 0.0024 0.0026
(0.0013) (0.0013) (0.0013) (0.0013)

Mum's age & hirth 0.0041 0.0049 0.0049
(0.0002)  (0.0002)  (0.0002)

Teenage mum -0.0267 -0.0235 -0.0235
(0.0054)  (0.0053)  (0.0053)

Dad' sage at birth -0.0121 -0.0004 -0.0003
(0.0002)  (0.0002)  (0.0002)

Older dad (> 44 a hirth) 00304 00280  -0.0281
(0.0053) (0.0052)  (0.0053)

Any older haf sbs mum -0.0566 -0.0591 -0.0590
(0.0032) (0.0032)  0.0032)

Any older hdf sbs, dad -0.0203 00211  -0.0211
(0.0036)  (0.0036)  (0.0036)

Older full Sbs 00263  -0.0263
(0.0006)  (0.0006)
With father after separation -0.0145
(0.0121)
With neither parent after sep. -0.0305
(0.0251)
Ad Ry 0.002 0.002 0.019 0.050 0.050




Table 4. Shling-differences. Dependent varidble: earnings- welghted education. (Standard errors
in parentheses)) N=104,139

Modd1 Modd 2  Modd3 Modd 4

Congtant -01017  -01050  -01093  -01081
(0050) (0059 (00592  (0.05%2)

Age 0.0135 0.0136 0.0138 0.0136
(0.0029) (00029 (00029  (0.0029

Age 1/1000 -0.1389 -0.1403 -0.1388 -0.1382
(0.036) (00357) (00357  (0.0357)

Teenage mum -0.0029 -0.0028
(00044) (000449

Old dad (>44 a birth) 0.0134 00134
(0.0048)  (0.0048)

Femde -0.0073 -0.0073 -0.0073 -00073
(00012 (00012) (000120 (00012

Separation 0.0038 0.0137 0.0143 0.0164
(0.00=8) (001490 (001500  (0.0151)

Age a separation -0.0009 -0.0009 -0.0009
(00012) (00012) (00012

With father after separation -0.0201
(0.0152)

With neither parent after sep. 00012
(0.02149)

R-gq. within 0.0036 0.0036 0.0037 0.0038

Note: Only full sblingsincluded. Persons without siblings excluded.



Table 5. Cross-section regressons. Dependent varigble: earnings-weighted education. (Standard

errors in parentheses.) Persons born in 1959 or later. N=24,485.

Modd1l Modd2 Modd3 Modd4 Modd 5

Condant -0.6311 -0.5370 -0.4848 -0.7026 -0.7319
(0.8245)  (0.8314)  (0.8234) (0.8154)  (0.8154)

Age 0.0515 0.0461 0.0389 0.0540 0.0556
(00472)  (0.0476)  (0.0471)  (0.0467)  (0.0467)

Age 59./1000 -0.7696 -0.6930 -0.5976 -0.8430 -0.8662
(06743)  (06799) (06734)  (0.6669)  (0.6669)

Femde -0.0092 -0.0092 -0.0094 -0.0094 -0.004
(00023)  (0.0023)  (0.0022)  (0.0022)  (0.0022)

Separation -0.0446 -0.0542 -0.0391 -0.0481 -0.0432
(00038)  (0.0115)  (0.0114)  (0.0113)  (0.0115)

Age a separation 0.00114 0.0008 0.0016 0.0013
(0.00129) (0.0013)  (0.0013)  (0.0013)

Mum's age & hirth 0.0044 0.0047 0.0047
(0.0003)  (0.0003)  (0.0003)

Teenage mum -0.0269 -0.0250 -0.0249
(00067)  (0.0066)  (0.0066)

Dad'sage a birth -0.0010 -0.0006 -0.0005
(0.0003)  (0.0003)  (0.0003)

Old dad (>44 a hirth) -0.0284  -0.0236  -0.0236
(0.0068)  (0.0068)  (0.0068)

Any older hdf sbs, mum -0.0516 -0.0603 -0.0603
(0.0044)  (0.0043)  (0.0043)

Any older hdf sbs, dad -0.0171  -00225  -0.0225
(0.0048)  (0.0047)  (0.0047)
Older full 9bs -0.0217 -0.0216
(0.0010)  (0.0010)
With father after separation -0.0055
(0.0106)
With neither parent after sep. -0.0436
0.0177)

Adj R-s0. 0.006 0.006 0.026 0.044 0.045




Table 6. Shling-differences. Dependent variable: earnings- weighted education. Persons born in
1959 or later (Standard errors in parentheses.) N=36,543

Modd1 Modd 2  Modd3 Modd 4

Condant -04807 05048  -06406  -06375
(10146)  (10199)  (10203)  (1L0206)

Age 0.0362 0.0419 0.0440 0.0439
00583 (00586  (0.0586)  (0.0586)

Age 59/1000 -04591 -0.5379 -0.5625 -05599
(0.8364) (08401) (084020  (0.8405)

Teenage mum -0.0105 -0.0105
(0.0108)  (0.0108)

Old dad (>44 & birth) 0.0387 0.0388
(00193) (00192

Femde -0.0034 -0.0034 -0.0033 -00033
(0.0031) (00031 (00031  (0.003D

Separdtion 0.0300 0.0724 0.0712 0.0730
00173 (00453)  (0.0453)  (0.049)

Age a separation -0.0039 -0.0038 -0.0038
(00038)  (0.0038)  (0.0038)

With father after separation -00118
(0.0426)

With neither parent after sep. 0.0036
(0.0999

R-gq. within 0.0028 0.0030 0.0036 0.0036

Note: Only full Shiingsinduded. Personswithout siblings excluded.



Table 7. Cross-section regressions. Dependent varigble: earnings-weighted education. (Standard
errorsin parentheses)) Persons without full sbling. N=7,705.

Modd1 Modd2 Modd3 Modd 5

Congtant 0.5389 05337 04564 04532
(0.2496)  (0249)  (0.2470)  (0.2471)

Age -0.0151 -0.0149 -0.0142 -0.0140
(00128)  (0.0128)  (0.0127)  (0.0127)

Age 57./1000 0.1951 0.1932 0.1721 0.1700
(01640)  (0.1640)  (0.1626)  (0.1626)
Femde -0.0197 -0.0197 -0.0201 -0.0201
(00041)  (0.0041)  (0.0041)  (0.0041)
Separation -0.0521 -0.0347 -0.0151 -0.0149
(00067)  (0.0181)  (0.0151)  (0.0182)
Age a separation -0.0022 -0.0027 -0.0023
(0.0021)  (0.0021)  (0.0021)

Mum’'s age & birth 0.0031 0.0031
(0.0005)  (0.0005)
Teenage mum - -0.0316 -0.0313
(0.0138)  (0.0138)

Dad'sage a birth - 0.0000 0.0000
(0.0000)  (0.0005)
Old dad (>44 & hirth) - -0.0120  -0.0123
(0.0107)  (0.0107)
Any older haf gbs, mum - -0.0548 -0.0546
(0.0056)  (0.0056)
Any older hdf sbs dad - -0.0221 -0.0224
(0.0075)  (0.0075)
With father after separation -0.0258
(0.0208)
With neither parent after sep. -0.0173
(0.0343)

Adj R-5. 0.011 0.011 0.033 0.033

Note: Asthese persons have no older full Shlings, thereisno Modd 4 inthetable.



Table 8. Shling-differences. Dependent varidble: earnings-weighted education. Siblings born a
least five years gpart (Standard errors in parentheses.) N=19,090

Moddl Modd 2 Modd 3 Modd 4

Condant 04694 04664 044590  -04479
(02034 (02935  (02940)  (0.2941)

Age -0.0138 -0.0137 -0.0130 -00131
(00159 (001%4) (00155 (00155
Age 59/1000 0.1722 0.1723 0.1663 -00168
(0.2036) (02036) (0.2037)  (0.2038)

Teenage mum a) a)
Old dad (>44 & hirth) 0.0117 0.0117
(00103) (00103
Femde -0.0042 -0.0042 -0.0033
(0.0036) (0.0036)  (0.003D)
Separdtion -0.0080 0.0164 0.0183 0.0191
00173 (00465) (00465 (00473
Age a separation -0.0022 -0.0023 -0.0024
(00039  (0.0039)  (0.0039
With father after separation 0.0034
(0.03%)
With neither parent after sep. 0.0483
(0.089%)
R-g7. within 0.0007 0.0008 0.0011 0.0012

Note: Only full Sblings induded. Persons without sblings excluded. @) Too few cases.



Table 9. Shling-differences. Dependent variable: earnings-weighted education. Indicators for
birth-order included (Standard errors in parentheses,) N=104,139

Moddl Modd 2 Modd 3 Modd 4

Condant 00512 00474 00427  0043%
(00651)  (00651) (00652  (0.0652)

Age 0.0081 0.0083 0.0084 0.0083
(0.0031) (00031 (00031  (0.003D

Age 59/1000 -0.1007 -0.1024 -0.1018 -01012
(00372 (003720 (00372 (00372

Oldest 0.0147 0.0147 0.0145 0.0145
(0.0017) (00017)  (00017)  (0.0017)

Y oungest -0.0066 -0.0067 -0.0068 -0.0068
(0.0017) (0o017)  (00017)  (0.0017)

Teenage mum -0.004 -0.0053
(00044)  (0.0043)

Old dad (>44 & birth) 0.0095 0.00%4
(0.0048)  (0.0048)

Femde -0.0073 -0.0073 -0.0073 -0.0073
(00012 (00012) (00012) (00012

Separation 0.0040 0.0199 0.0198 0.0218
(0.00s8) (0010) (001500  (0.0151)

Age a separation -0.0014 -0.0014 -00014
(00012) (00012) (00012

With father after separation -00199
(00152

With neither parent after sp. 00019
(0.0213)

R-g3. within 0.0058 0.0058 0.0059 0.0060

Note: Only full shlingsinduded. Persons without siblings excluded. @) Too few cases.



Table 10. Cross-section regressons. Dependent variable: earnings-weighted education. (Standard
errorsin parentheses) Individuasin families that identify the separation coefficient in the sbling-

difference andyss. N=2,632.

Modd1l Modd2 Modd3 Modd4 Modd 5

Congdant 0.1667 0.2268 0.2366 0.3568 0.365
(02804)  (0.2866)  (0.2851)  (0.2802)  (0.2807)

Age 0.0026 -0.0001 -0.0027 -0.0085 -0.0087
(00138)  (0.0141)  (0.0140)  (0.0138)  (0.0138)

Age 14/1000 -0.0054 -0.0231 0.0052 0.0653 0.0686
(01700)  (01717)  (01717)  (0.1687)  (0.1688)

Femde -0.0141 -0.0141 -0.0132 -0.0119 -0.0118
(00059)  (0.0059)  (0.0058)  (0.0057)  (0.0057)

Separation -0.0131 -0.0392 -0.0720 -0.0083 -0.0129
(0.0070)  (0.0266)  (0.0277)  (0.0279)  (0.0280)

Age a separation 0.0023 0.0041 0.0003 0.0012
(0.0023)  (0.0023)  (0.0029)  (0.0023)

Mum'’s age at birth 0.0039 0.0045 0.0044
(0.0009)  (0.0009)  (0.0009)

Teenage mum -0.0005 0.0013 0.0016
(00164)  (0.0161)  (0.0161)

Dad sage at birth -0.0015 -0.0006 -0.0005
(0.0007)  (0.0007)  (0.0007)

Old dad (>44  hirth) 0.0099 0.0128 0.0139
(00198)  (0.0194)  (0.0195)

Any older hdf sbs, mum -0.0340 -0.0393 -0.0381
(0.0095)  (0.0093)  (0.0094)

Any older hdf sbs, dad -0.0315  -00306  -0.0321
(00124)  (0.0122)  (0.0122)
Older full sbs -0.0248 -0.0244
(0.0025)  (0.0025)
With father after separation -0.0264
(0.0120)
With neither parent after sep. -0.0303
(0.0212)

Adj R-50. 0.003 0.003 0.016 0.051 0.052




Appendix. Means and frequencies for the individualsin families thet identify the separation
coefficient in the sihling-difference andysis. Standard-deviations for earnings-weighted education
in parentheses.

Femde 0.489
Separation 0.469
Age a separation 511
Teenage mum 0.037
Old dad 0.030
Mother’sage é birth 26.3
Father's age & hirth 30.1
Mother aft. separ. 81.2
Father aft. separ 145
No parent aft. sep 4.3
#of full sblings 290
# older full sblings 155
# of hdf gblings 0.62
Any older hdf

sblings mum's sde 0.110
Any older hdf

shlingsdad'ssde 0.061
Earnings- weighted 0.170
education (0150

# of observations 2,632
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