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M.Sc. Econometrics – Module I
Practice Exercise 1:  Determinants of the Returns to Schooling

(Example based on paper by Card (1995) and provided in Wooldridge, 2002)

Description:

For this exercise you are asked to analyse a dataset used by Card (1995) and to reproduce some of the results presented in his paper “Using Geographic Variation in College Proximity to Estimate the Return to Schooling”.  Card aims to estimate the returns to schooling in the US, using data on men from the National Longitudinal Survey in 1976.  The key issue of concern in this paper is the potential for endogeneity in the earnings equation caused by the correlation between years of schooling and the unobserved component of the dependent variable.  In this exercise you are asked to complete four distinct tasks:
1. Describe the data

2. Estimate the model

3. Perform specification tests

4. Use Instrumental Variables Estimation to correct for the endogeneity problem

The first three of these tasks are standard for any piece of applied work that you might engage in while the fourth addresses a specific type of problem that can arise in applied work that will be covered in lectures in the first half of this term.  It is advised that you read the paper (available on the course website) in advance of tackling these exercises.
The exercise requires that you gain a good working knowledge of the econometrics software package Stata S/E Version 8 that you will use for your individual project. The data are stored in “practice_exercise1.dta” which can be accessed from the course website.  

1. Summarizing the Data:
Review the description of the data given by Card in the paper.

a. Reproduce Column 3 of Table 1 generating appropriate variables where necessary (exclude row 9).  For continuous variables, in addition to means present the standard deviation and maximum and minimum values.

b. Tabulate the mean wage level across each categorical variable and produce correlation coefficients for the relationship between the continuous independent variables and the wage variable.  Comment on your findings.
2. Model Estimation:
Card estimates 5 conventional earnings functions by OLS estimation.  These are presented in Table 2.

a. Using OLS produce estimates for the first 3 models presented in Table 2.
b. Re-produce Card’s ‘P-value for Family Background Effects’ for model 3 and comment on your findings
c. Comment on the overall goodness of fit of each model
d. Perform appropriate tests to determine which model specification is most appropriate
e. Comment on the findings of the most appropriate model.
3. Specification Testing:
Using the most appropriate model:

a. Manually perform Ramsey’s RESET test of the null hypothesis that there are no non-linear terms omitted from the model and use an appropriate Stata command to verify your results.
b. Graph the relationship between the square of the residuals and each of the explanatory variables of the model and comment on your findings.  Graphs should be presented and labelled clearly.
c. Use the Breusch-Pagan/Godfrey Lagrange Multiplier test to test for multiplicative heteroscedasticity associated with all explanatory variables. (Construct the test manually and use a Stata command to verify your result.)
d. Perform a White test for heteroscedasticity
e. Compute White’s heteroscedasticity consistent standard errors for the model and comment on their appropriateness in this instance.
4. Instrumental Variables Estimation:
a. Outline the various reasons why schooling may be correlated with the unobserved component of earnings.

b. Estimate a reduced from equation for the education variable containing all explanatory variables and the dummy variable nearc4.  Does the education variable and nearc4 have a practically and statistically significant partial correlation?
c. Estimate the structural model by Instrumental Variables estimation using nearc4 as an instrument for the education variable.  Compare your results for returns to schooling with the OLS results.

d. Estimate another reduced from equation for the education variable including nearc2 and nearc4 as instruments and comment on whether nearc2 or nearc4 of more strongly related to the education variable.

e. Construct a test for the validity of nearc2 and nearc4 as instruments for the education variable.

f. Estimate the structural model using Two Stage Least Squares using nearc2 and nearc4 as instruments and compare your results with your earlier findings.
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