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29 unless data on
schooling are missing
for that year. If school-
ing is missing for a re-
spondent at age 29, we
use the value available
for the next age after 29. 
•High school completion.
The PSID sample in-
cludes women born be-
tween 1946 and 1977,
who were at least 18
years old in 1995. A
value of one indicates
that the woman com-
pleted 12 or more years
of schooling by 1994
(NLSY) or 1995 (PSID).
•College attendance. The
PSID sample includes
women born between
1946 and 1975, who
were 20 or older in 1995.
Those who had com-

pleted 13 or more years of schooling by
1994 (NLSY) or by 1995 (PSID) are coded
as having completed at least one year of
college.

Our first approach is to estimate the ef-
fects of early (versus later) childbearing
on schooling, using ordinary least-squares
for the continuous measure (schooling
through age 29) and logistic regression for
the dichotomous measures of having com-
pleted high school and having some col-
lege education. Sample sizes in the with-
in-family samples are too small to allow
calculations of period effects and of in-
teractions between period and age at first
birth. Instead, we calculate similar mod-

included in the within-family analyses is
the young woman’s birth cohort.

Samples and Methods
The NLSY analyses include the entire sam-
ple of young women born between 1958
and 1965; all had reached at least age 29 by
1994. The size and makeup of PSID sam-
ples vary slightly from analysis to analy-
sis, according to the dependent variable
being examined. The coding of variables
in the two samples also differs somewhat.
•Schooling through age 29. The PSID sam-
ple consists of women born between 1946
and 1966, who were at least 29 in 1995. We
use respondents’ years of schooling at age

els in which we adjust for fixed family ef-
fects by comparing sisters.* The purpose
of this analysis is to see whether early and
later childbearers differ solely because of
unobserved family differences. If so, there
will be no remaining variation to be ex-
plained by the period of first birth and the
interaction between period and age at first
birth. If differences (even slightly smaller
ones) remain, we can use the entire sam-
ple to evaluate our hypothesis that
changes have occurred in the effects of
early childbearing over time.

We first create a sample that includes all
sister groups in which at least two of the
sisters differ in terms of the outcome vari-
able. Each such pairing is used to create
difference scores. Including the difference
scores of two young women in the fami-
ly eliminates the family fixed effect, as well
as the observed variables that are the same
for both children in the family.35 We then
regress the differences in outcomes on the
differences in the explanatory variables. 

Sibling models introduce selectivity;
they eliminate young women without sib-
lings and those whose sibling has dropped
out of the survey (by leaving the parental
home or failing to be followed). Addi-
tionally, only pairs in which sisters differ
in the outcome of interest contribute to the
analysis.36 Such samples are likely to dif-
fer from samples that include all sisters. 

The small number of cases that are us-
able has been the major limitation of this
technique in prior research.37 However,
given the availability in the PSID of 28
years of data (through 1995), eight years
more than in previous studies, sample sizes
(690 and 941 matched sisters in the high
school and college analyses, respectively)
are adequate for the present analysis.

Results
Table 1 shows the characteristics of the
samples of mothers used to examine
schooling attained through age 29. The
two groups are generally comparable.
Young women completed 13.1–13.2 years
of schooling, on average, while their own
mothers completed 11.4–11.7 years. The
average number of siblings is 3.3–3.6. Re-
gional distributions for the two samples

Table 2. Coefficients and odds ratios from ordinary least-squares
and logistic regressions examining the effect of first-birth timing
on schooling outcomes, NLSY and PSID

Outcome NLSY PSID
and timing of

CoefÞcient Odds ratio CoefÞcient Odds ratiofirst birth

Years of schooling through age 29
Teens �1.94** na �2.20** na
Early 20s �1.07** na �1.34** na
Late 20s �0.23 na �0.07 na
≥30/no birth (ref) na na na na

High school completed
Teens �2.09** 0.12 �2.27** 0.10
Early 20s �0.53* 0.59 �0.77* 0.46
Late 20s �0.13 0.88 0.86* 2.37
≥30/no birth (ref) na 1.00 na 1.00

Some college completed
Teens �1.25** 0.29 �1.99** 0.14
Early 20s �0.55** 0.58 �1.25** 0.29
Late 20s �0.15 0.86 �0.06 0.94
≥30/no birth (ref) na 1.00 na 1.00

*p<.05. **p<.01. Notes: All models include controls for birth period, race, number of siblings,
maternal education, family structure at age 14, maternal employment status at age 14 and 
region. na=not applicable. ref=reference group.

*In our model specification, the young woman’s school-
ing depends only on family characteristics, individual
characteristics, an individual error term and a family error
term: yi=βχχf+βzΖi+εi+αf, where y=the outcome, e.g.,
whether the woman completed high school and whether
she entered college; x=family factors that are the same
for all family members, such as mother’s education; z=in-
dividual characteristics that are unique to each woman,
such as age at first birth and birth cohort; α and ε = fixed
family and individual error terms; and i and f = indi-
vidual and family subscripts.

Table 3. Coefficients and odds ratios from logistic regression models using different reference
groups to examine differences in the effects of age at first birth on high school completion and
some college completion between families and within families, PSID

Age at Þrst birth High school completed Some college completed

Between families� Within families� Between families� Within families�

CoefÞcient Odds CoefÞcient Odds CoefÞcient Odds CoefÞcient Odds 
ratio ratio ratio ratio

Model A
12�17 �1.21** 0.30 �0.39 0.68 �1.28** 0.28 �0.62* 0.54
18�19 �0.71** 0.49 �0.19 0.83 �1.41** 0.25 �1.07** 0.34
20�24 0.20 1.22 0.76** 2.14 �0.62** 0.54 �0.41* 0.66
25�29 1.53** 4.62 1.58** 4.87 0.31* 1.37 0.12 1.13
≥30/no birth (ref) na 1.00 na 1.00 na 1.00 na 1.00

Model B
12�17 �2.74** 0.07 �1.86** 0.16 na na na na
18�19 �2.24** 0.11 �1.66** �0.19 na na na na
20�24 �1.33** 0.27 �0.71 0.49 na na na na
25�29 (ref) na 1.00 na 1.00 na na na na
≥30/no birth �1.53** 0.22 �1.48** 0.23 na na na na

*p<.05. **p<.01. �Includes controls for race, number of siblings, maternal education, family structure at age 14, maternal employment
status when daughter was 14, family income at age 14, region and birth cohort. �Includes only control for birth cohort. Notes: ref=
reference group. na=not applicable.


