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● Most studies ûnd a negative correlation between
fertility and female labor supply.
● It is diõcult to show the causality from fertility to
labor supply.
● Use sibling sexmix as the instrumental variable
(IV).
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Data

● (1970,) 1980, 1990 Census Public UseMicro
Samples (PUMS).
Data source: IPUMS-USA, 1850-2000, (Integrated
Public UseMicrodata Series),
http://www.ipums.umn.edu
● Women aged 21-35 to get information about all the
children.
● Women who have 2 ormore children.
● Twins-2, second birth was a twin.
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Wald Estimate
Consider the bivariate regression model

yi = α + βxi + єi
Let zi denote the binary instrument, Same sex, then
IV estimator of β in this equation is

β̂IV = ȳ1 − ȳ0
x̄1 − x̄0

where ȳ1 is themean of yi for those observations with
zi = 1, and other terms are similarly deûned.
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Derivation of β̂IV , β̂IV = syz
sxz

Suppose there are n observations, n1 of them with zi = 1, n0 of
them with zi = 0, n1 + n0 = n, then

syz = 1
n − 1

n
∑
i=1
(yi − ȳ)(zi − z̄), ȳ = 1

n

n
∑
i=1

yi

= 1
n − 1

n
∑
i=1

yizi − n ȳz̄

= 1
n − 1 (n1 ȳ1 − n

n1 ȳ1 + n0 ȳ0
n

n1
n
)

= 1
n(n − 1) ((n0 + n1)n1 ȳ1 − (n1 ȳ1 + n0 ȳ0)n1)
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aerefore,

syz = n0n1
n(n − 1)( ȳ1 − ȳ0)

sxz = n0n1
n(n − 1)(x̄1 − x̄0)

β̂IV = ȳ1 − ȳ0
x̄1 − x̄0
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● zi : instruments, Same sex, tw ins − 2.
● xi : fertility,More than 2 children, Numeber of
children.
● yi : labor supply,Work for pay,Weeks worked,
Hours/week, Labor income, ln(Family income).
● Results shown in Table 5.
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TSLS Estimation

yi = α′0wi + α1s1i + α2s2i + βxi + єi
where wi are a set of exogenous variables—mother’s
age, age at ûrst birth, race andHispanic indicaors, s1i
and s2i are sex of the ûrst and second child
respectively.
Two sets of instruments are used.
● Same sex.
● Two boys, Two girls.
ae ûrst-stage results are in Table 6.
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● Table 7 reports a set of OLS estimates and two sets
of TSLS estimates using Same sex and the pair of
dummies Two boys and Two girls as instruments
for 1980.
● Results for 1990 are shown in Table 8.
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● ae eòect of children on labor supply by husband’s
earnings and wife’s education.
● Instrument used is Same sex.
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● ae estimates of female labor-supply eòects
produced using Twins-2 are consistently smaller
than the corresponding estimates using Same sex.
ais suggests these two shocks have diòerent
eòects.
● A likely explanation for the smaller Twins-2 eòects
is that, conditional on the age of the second child,
a third child who is born as twins are exactly the
same as the second child, while at least a year and
usually longermust go by between the second
child’s birth and the birth of a non-twin third
child.
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Check whether diòerence in Same sex and Twins-2
TSLS estimates can be explained by diòerences in the
ages of the third children.

yi = α′0wi + αis1i + α2s2i + α3a1i
+α4a2i + βixi + єi

where a1i and a2i are the ages of the ûrst two children.
ae coeõcient βi depends on the age of the third
child.

βi = β0 + β1a3i
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ae estimating equation is

yi = α′0wi + αis1i + α2s2i + α3a1i
+α4a2i + β0xi + β1(a3ixi) + єi

Two instruments Same sex and Twins-2 are used for the two
endogenous variables (xi and a3ixi).
Next, we impose a restriction that β1a∗ = −β0, then substituting
β1 = −β0/a∗ into themodel, we have

yi = α′0wi + αis1i + α2s2i + α3a1i
+α4a2i + β0(1 − a3i/a∗)xi + єi

One of the two instruments Same sex and Twins-2 can be used
for the endogenous variable (1 − a3i/a∗)xi .
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