Heinz College, 90-907, Econometric Theory/Methods II
Fall, 2009/10

Homework #3
Due Dec 1, 2009

1. Using the Wooldridge dataset MROZ.RAW, please construct a sample selection model to estimate the effect of education and age on wages.  Please code education as a set of dummies for educational attainment (ie HS dropout, HS, some college, BS/BA, more).  Use as instruments the family marginal tax rate, the number of kids at home --- both small and big, and the family income without the wife’s income (nwifeinc).
a. Test whether there is selection bias
b. Test (separately, one at a time) whether the instruments belong in the wage equation

c. Construct a test of the hypothesis that education should be entered as dummies rather than linearly as I did in class.

d. Evaluate the derivative of notional wages (ie the wages women would receive were they to work) in age.  Estimate and 95% CI.

e. Evaluate the derivative of observed wages (ie counting the non-workers as zero wage) in age.  Estimate and 95% CI.

f. Why are the two different?

2. Estimate the model from the previous question using the two-step estimator (manually --- do not use the heckman command).  It turns out that the standard errors returned by OLS for the second stage regression are wrong.  They are wrong because we can’t use the theoretically correct inverse mills ratio (based on the true coefficients from the probit step), rather we use an inverse mills ratio based on estimated betas from the probit step.  
a. Use bootstrapping to obtain correct 95% confidence intervals for the coefficients in the wage equation.  
b. Does it look like there is selection bias?

c. Use bootstrapping to evaluate the effect of college completion on expected observed (ie including the 0s for non-participation) wages.  Estimate and 95% confidence interval.

3. Now estimate the model using Tobit.

a. What effects does this have on your estimates of the value of education?

b. Devise and implement a statistical test of which model, Tobit or Heckman’s Sample Selection, is the correct one.
