Empirical Exercises 
(IV Estimation)
We will estimate the type of the wage equation estimated by Grilliches using an extract from the NLS-Y used by Blackburn and Neumark (1992).   The NLS-Y is panel data, with the same set of young men surveyed at several points in time (we will not exploit the panel feature of the data set in this exercise, though).   The extract contains information about those individuals at two points in time: first, the earliest year in which wages and other variables are available, and second, in 1980.  In a data file “return_to-school_data_grilic.xls”, data are provided on RNS, RNS80, MRT, MRT80, SMSA SMSA80, MED, IQ, KWW, YEAR, AGE AGE80, S, S80, EXPR, EXPR80, TENURE, TENURE80, LW, and LW80 (in this order, with columns corresponding to the variables, as usual).  The variable YEAR is the year of the first point time. Variables without “80” are for the first point, and those with “80” are for 1980.  The definition of the variables for the first point is:

RNS = dummy for residency in the southern states

MRT = dummy for marital status (1 if married)

SMSA = dummy for residency in metropolitan areas

MED = mother’s education in years

KWW = score on the “Knowledge of the World of Work” test

IQ = IQ score

AGE = age of the individual 

S = completed years of schooling
EXPR = experience in years

TENURE = tenure in year

LW= log wage

Since the year the wage rate observed differs across individuals, the wage rate will have the year effect.  Generate eight year dummies for YEAR= 66,  . . .73.  (Note: There is observation for 1972.)  The year dummies will be included in the log wage equation to control for the year effect.
Hint:  generate d66 = (year = = 66)



.


.
          generate d73 = (year = = 73)

Now, consider the wage equation (dropping the individual subscript i )

LW = ( + β1 S + γ IQ+ δ´ h + ε  




 . . . (1)
where LW is log wages, S is schooling and 

h ≡ (EXPR, TENURE, RNS, SMSA, year dummies)´.

(You may drop one time dummy variable, say d66, when you include a constant term.)
In the above, IQ is used as a proxy variable for Ability.  If IQ is a perfect measure of ability then the wage equation can estimated consistently.  If not, IQ is measured with error.
(a)  Estimate the model (1) by OLS, when IQ is used as a proxy variable for Ability. 

(b)  The IQ measure may not be an error-free measure of ability.  What happens then? 

(c)  Now, consider KWW as an instrumental variable for IQ.  Test if there is an error-in-variables problem.

(d)  Test if the coefficient of KWW is significant in the first stage reduced form equation.

(e)  Using KWW as an instrumental variable for IQ, estimate the model (1) by an IV estimation.

(f)  Test if there is an error-in-variables problem, using a set of instruments (MED, KWW, MRT, AGE).

(g)  Test if the coefficients of these IVs are significant in the first stage reduced form equation.

(h)  Using a set of instruments (MED, KWW, MRT, AGE) for IQ, estimate the model (1) by 2SLS.

(i)  Test if the coefficients of time dummy variables are significant.

(j)  Grilliches mentions that S (schooling), too, may be endogenous.  What is his argument? 
(k)  Estimate by 2SLS the wage equation (1), treating both IQ and S as endogenous.  What happens to the schooling coefficient?  How would you explain the difference between your 2SLS estimate of the schooling coefficient here and your 2SLS estimate in (h)?

