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Problem Set #4: Returns to Higher Education 
 
 
A policy of funding higher education (for example through loan programs) is based on the 
principle that more education will increase people’s productivity and thereby increase their 
earnings. In order to support such a policy, however, we must evaluate the economic return to 
higher education (i.e., the increase in earnings for a person who obtains such education). In 
particular, if it is the case that certain types of colleges (4-year for example) have higher returns 
than other types (2-year for example) then the policy implication is that funding should be 
targeted to that type of education with a higher return, especially if the gap in economic returns 
exceeds the additional cost of attending a 4-year college. 
 
In this assignment you will estimate the return to a year of higher education and you will assess 
the difference (i.e., see if there is one) between the return to a year of education at a 2-year 
college and a 4-year college. The data consist of observations on individuals with at least a high 
school education, and contains data on their high school performance, earnings, the type of 
college they attended (2 or 4-year), and other family and demographic characteristics. The data 
are in a Stata data file called jrcoll.dta. Note that this data set is somewhat larger than the ones 
you have been using to this point. Be sure to use the “set memory” command to increase the 
RAM allocated to data if you have a problem (the use of this command is outline the in the 
document A Brief Introduction to Stata, available from the course web site). 
 
A problem arises in this analysis, namely that the amount of college education a person gets (or 
the choice to go to college at all) may be endogenous. Therefore, you will use two-stage least 
squares (2SLS) to address this problem. In particular, you will use both OLS and 2SLS and 
compare the results to see what happens to your estimate of the returns to education when you do 
and do not account for possible endogeneity. 
 
 
 
 
 
 
 
 

Problem set and data courtesy of Professor Suzanne J. Cooper 
John F. Kennedy School of Government, Harvard University. 
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Part I: Instructions 
 
For all regressions in this assignment you should use at least the following regressors: 
 

yrwk7386, black, hispanic, other, ne, nc, south, ca, dadhs, dadcoll, momhs, momcoll, 
female, parttime, and a constant 

 
In addition, for particular parts of the assignment you will find it necessary to add to this list of 
regressors, but always include this list at a minimum. 
 
The dependent variable in all cases will be ln(avearn). A description of these variables and the 
remainder of the data set is attached to this assignment. 
 
Summarize your results by filling in Table I attached to this assignment (you should, of course, 
paste Table I into your Word document and fill it in electronically). Use as many rows of the 
table as you need for the regressions you run. In each row of the table, be sure to list the 
independent variables and/or instrumental variables you use in that regression, since they will 
not necessarily be the same for all regressions. Also be sure to include the standard errors on 
each regression coefficient reported (the standard errors should be put in parenthesis under the 
coefficient). 
 
Part II. Ordinary Least Squares (OLS) 
 
1. Run the necessary OLS regressions to address the following issues (i.e., choose the necessary 

regression specifications, run the regressions, and answer these questions: 
 

a) What is the return (in terms of the natural log of average earnings) to an additional year 
of higher education? 

 
b) Are the returns (in terms of ln(avearn)) to a year of education the same across all regions 

(northeast, north-central, south, west, and California)? 
 

c) Is the return to a year of education at a 2-year college the same as the return at a 4-year 
college (you may assume this is the same across regions)? 

 
d) Is there a black-white gap in earnings after controlling for amount of education, parents’ 

education, etc. (i.e., the base set of regressors plus the amount of education obtained)? 
 
Part III. Two-Stage Least Squares (2SLS) 
 
1. Explain why the amount of education a person obtains might be determined simultaneously 

with ln(avearn) (i.e., why it is endogenous in the ln(avearn) equation). What effect would this 
have on your estimates in Part I? 
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2. The following instruments have been suggested to address the endogeneity problem: tuit2yr, 
tuit4yr, dist2yr, dist4yr. 

 
a) What system of equations for determining the amount of education (totcredb) is implied 

by the suggestion that these variables should be used to estimate the parameters of the 
earnings equation? 

 
b) Using tuit2yr, tuit4yr, dist2yr, and dist4yr as instruments for totcredb, use 2SLS to 

estimate the returns to education. What is your estimate of the return to education? 
 

c) Is there a difference in the return to a year of education at a 2-year college vs. a year at a 
4-yr college? Think carefully about what regressions you need to run to answer this 
question and then execute the analysis. 

 
d) Compare the results on the return to education obtained using OLS and 2SLS. Are these 

estimates qualitatively different (i.e., do you reach the same conclusion about the return 
to higher education by both methodologies)? Are they statistically different from one 
another? How would you know? 

 
3. After controlling for other factors such as type of college, gender, etc., what effect would you 

expect “ability” to have on earnings? Estimate the impact of “ability” on earnings using 
2SLS. Do you find the effect you expected? Hint: Think carefully about how your theoretical 
model changes if you add ability. Which equation or equations are affected if you add 
ability? 

 
4. What happens to your estimate of the returns to education when you include ability as a 

regressor? How do you explain this difference in the return to education from the base case 
in Part II, 2b above? 

 
5. What is your preferred 2SLS estimate of the returns to education? Why is this your preferred 

estimate? 
 
Part IV: Stata Instructions 
 
Two-stage least squares can be implemented in several different ways in Stata. For the purposes 
of this problem set, you are to execute the following steps (Do not use the “canned” two-stage 
least squares procedure in Stata): 
 

1. Run a first stage regression of your endogenous “predictor” on your predetermined 
variables and your instruments. 

 
2. Save the predicted values of this predictor from this regression. 

 
3. Regress the dependent variable of interest on the predicted values from the first stage and 

the predetermined variables (excluding your instruments). 
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For example, to estimate a regression with 2 endogenous variables Y1 and Y2, and 3 
predetermined variables X1, X2, and X3, with instruments X4 and X5, you would execute the 
following steps: 
 

1. (first stage) 
 reg Y2 X1 X2 X3 X4 X5 
 
2. (save predicted values) 
 predict Y2hat 
 
3. (second stage) 
 reg Y1 Y2hat X1 X2 X3 
 
 

Part V: Extra Credit 
 
For up to 2 point of extra credit: Run the regression in 2b using the ivreg command. Create a 
table that compares the coefficients and standard errors that the procedure generates relative to 
the manual two-stage procedure. 
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Table I 
 
 

Coefficients & Std. Errors 
Ques Independent Vars. Instrumental 

Variables (if 
any) 

Return to 
Education 

Difference 
in return, 2 
yr college 

Black/white 
earning gap 

R2 

II.1a  
     

II.1b  
     

II.1c  
     

II.1d  
     

III.2b  
     

III.2c  
     

III.4  
     

 
Please put the standard errors in parenthesis. 

 
Note: Some regressions may not include the difference in 2 year college estimate. If that is the case, enter 
“N/A” in the column. 
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Data Description 
 

JRCOLL.dta 
 
The data set is taken from the National Longitudinal Survey of the High School Class of 1972 
(NLS72). The original survey sampled 22,652 seniors in the high school class of 1972. The 
respondents were surveyed in the spring of 1972, fall 1973, fall 1976, fall 1979, and winter 1986. 
These data were linked with transcript data through 1984 for all the schools which survey 
participants had reported attending in the first four surveys. 
 
The data set JRCOLL.dta provides earnings, personal and transcript data on 3,292 individuals 
from the NLS-72. The subset was chosen to consider only those who were working and not 
self-employed in 1986; for whom standardized test score and family income data were available; 
and for whom transcript data were available from the schools which they attended. 
 
The credits variables (totcred2, totcred4, and totcredb) are actual credits received by the 
respondent, divided by 30; because 30 credits per year is a typical annual course load for 
full-time students, the credits variables are in the units of full time year-equivalents of post high 
school education. Post college credits (e.g., credits received in pursuit of a master’s degree) are 
recorded as credits at 4-year institutions. 
 
Variable Definitions 
avearn = annual earnings of respondent in 1986 
totcred2 = total credits at 2-year colleges as of 1986, divided by 30 
totcred4 = total credits at 4-year colleges as of 1986, divided by 30 
totcredb = total credits, 2- year and 4-year colleges, 1986 (=totcred2 + totcred4), divided by 30 
yrwk7386 = years of work experience, 1973 -1986 
black = 1 if black, 0 otherwise 
hispanic = 1 if hispanic, 0 otherwise 
other = 1 if not black, not hispanic, or not white, 0 otherwise 
ne = 1 if resident of north eastern state in 1979, 0 otherwise 
nc = 1 if resident of north central state in 1979, 0 otherwise 
south = 1 if resident of southern state in 1979, 0 otherwise 
ca = 1 if California resident in 1979, 0 otherwise 
west = 1 if resident of a western state (not including California) in 1979, 0 otherwise 
dadhs = 1 if father is high school graduate, 0 otherwise 
dadcoll = 1 if father is college graduate, 0 otherwise 
momhs = 1 if mother is high school graduate, 0 otherwise 
momcoll = 1 if mother is college graduate, 0 otherwise 
female = 1 if female, 0 if male 
parttime = 1 if individual was working part-time in 1986 
phsrank = rank in high school 
stotal = composite score on verbal and mathematical achievement/aptitude test (similar 
  to a SAT) administered when the individual was a high school senior 
faminc = family income 
tuit2yr = average tuition at public 2-year universities in the state in which the 
  respondent attended high school 
tuit4yr = average tuition at public 4-year universities in the state in which the 
  respondent attended high school 
dist2yr = distance from respondent’s high school to closest 2-year college 
dist4yr = distance from respondent’s high school to closest 4-year college 


