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214 Chapter 4

Table 4.6.2
Alternative IV estimates of the economic returns to schooling

(1) (2) (3) (4) (5) (6)

2SLS .105 .435 .089 .076 .093 .091
(.020) (.450) (.016) (.029) (.009) (.011)

LIML .106 .539 .093 .081 .106 .110
(.020) (.627) (.018) (.041) (.012) (.015)

F-statistic 32.27 .42 4.91 1.61 2.58 1.97
(excluded instruments)

Controls
Year of birth � � � � � �
State of birth � �
Age, age squared � � �
Excluded instruments
Quarter-of-birth dummies � �
Quarter of birth*year of birth � � � �
Quarter of birth*state of birth � �
Number of excluded instruments 3 2 30 28 180 178

Notes: The table compares 2SLS and LIML estimates using alternative sets of instru-
ments and controls. The age and age squared variables measure age in quarters. The OLS
estimate corresponding to the models reported in columns 1–4 is .071; the OLS estimate
corresponding to the models reported in columns 5 and 6 is .067. Data are from the Angrist
and Krueger (1991) 1980 census sample. The sample size is 329,509. Standard errors are
reported in parentheses.

The first column in the table reports 2SLS and LIML esti-
mates of a model using three quarter-of-birth dummies as
instruments, with year-of-birth dummies as covariates. The
OLS estimate for this specification is 0.071, while the 2SLS
estimate is a bit higher, at 0.105. The first-stage F-statistic is
over 32, well out of the danger zone. Not surprisingly, the
LIML estimate is almost identical to 2SLS in this case.

Angrist and Krueger (1991) experimented with models that
include age and age squared measured in quarters as additional
controls. These controls are meant to pick up omitted age
effects that might confound the quarter-of-birth instruments.
The addition of age and age squared reduces the number of
instruments to two, since age in quarters, year of birth, and
quarter of birth are linearly dependent. As shown in column 2,
the first-stage F-statistic drops to 0.4 when age and age squared
are included as controls, a sure sign of trouble. But the 2SLS




