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Test for:
e - Use Indirect Least Squares (ILS)
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Instrumental variables: interpretation of results

6. We have the following data on n = 973 men in the US aged 30-34, in 1976 (from the

NLSY):
Variable Description
luage log of hourly wage (in cents)
educ years of completed schooling
age in years
black = 1 if black, = 0 otherwise
south = 1 if lives in the southern US
igscore  score on an aptitude test
libcrd14 =1 if library card in home when individual was aged 14, = 0 otherwise
famed father’s years of education
mamed mother’s years of education

We obtain the following estimates:

OLS and 2SLS regressions

Dependent variable: lwage

(1) (2) (3) (4)

educ 0.049 0.037 0.116 0.075
(0.004)  (0.007)  (0.041)  (0.018)

age 0.028 0.037 0.045 0.040
(0.008)  (0.010)  (0.012)  (0.010)

black -0.281 -0.210 —-0.256 —0.234
(0.033)  (0.052)  (0.059)  (0.053)

south -0.152  —-0.091 -0.093 —0.091
(0.027)  (0.033)  (0.035)  (0.033)

igscore 0.003 —0.004  —0.000
(0.001)  (0.004)  (0.002)

where (1) and (2) refer to OLS regressions; (3) to a 2SLS regression using libcrd14 as an

instrument for educ, and (4) to a 2SLS regression using libcrd14, famed and mamed as

instruments for educ. (In all cases, an intercept term was also estimated.) We also have

F statistics corresponding to the following tests:

Hy: coefficients are zero (5) (6)
all variables 91 108
age, black, south, igscore 80 54
libcrdi4 25 8

famed, mamed 42
libcrdi14, famed, mamed 29

where (5) refers to an OLS regression of educ on age, black, south, igscore and 1ibcrd14

(and a constant); and (6) to a regression that additionally includes famed and mamed

as regressors. Finally, in the context of model (4), a (heteroskedasticity-robust) test of

‘overidentifying restrictions’ yielded a test statistic of 2.25.



a) Interpret the estimated coefficient on educ in (1). Compute a 99% confidence interval
p p

for this coefficient and interpret it.
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(b) Compare the estimated coefficients on educ in models (1) and (2), and explain the
differences using the omitted variables bias formula. Do you think regression (1)
consistently estimates the causal effect of education on wages? How about regression
(2)? Explain.
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(¢) Why do you think educ is instrumented for in (3) and (4)?
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(d) Compare the estimated coefficients on educ in (2) and (3). How would you account

for the difference in these estimates?
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(e) State the conditions required of a valid instrumental variable. Do you think that
libcrdi14, famed, mamed satisfy these conditions? Discuss the extent to which these
conditions can be verified empirically, and how any of the results reported above

might be used for this purpose.



(f) Why might the standard error for the estimated coefficient on educ be so much smaller
in (4) than in (3)? Does this have any relevance for the validity of famed and mamed

as instruments for educ? Explain.
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3. The following table gives output from an OLS regression run on data from a survey of
1000 adults in the United Kingdom.

Dependent variable: log(wage); wage in pounds per hour

Estimate Std. Error

Experience (total years in employment) 0.05 0.02
Gender (=1 if male, =0 otherwise) 0.08 0.03
Region dummies (=1 if lives in indicated region, 0 otherwise)
Wales —0.15 0.07
Scotland —0.06 0.08
Northern Ireland —0.21 0.13
Constant 2.23 0.42

(a) [20%] Interpret the coefficient estimate on the ‘Wales’ dummy.

(b) [10%] Provide an estimate of the effect of two additional years of experience on
log(wage).

(¢) [20%] Construct a 90 per cent confidence interval for the effect estimated in part (b).

(d) [20%] Compute the p-value for the null hypothesis that men earn the same wages
as workers of any other gender. What is its interpretation?

(e) [30%] If experience and the region dummies were excluded from the regression, how
would you expect the estimated coefficient on gender, and its standard error, to

change?
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