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Problem Set #1: Women’s Earnings 
 
In this assignment you will investigate the observation that on average women earn less than men. It is 
often noted that women's hourly earnings are about 59% of men's hourly earnings. There are several 
possible explanations for this difference in wages, including differences between men and women in the 
amount of education they receive or in the amount of work experience they have. This latter possibility 
might become important if women take time away from wage-earning work to raise children, while men 
do not. Alternatively, it could be the case that women earn less simply because of their gender, and not 
because of any differences in qualifications for work (a discrimination explanation). In this assignment 
you will evaluate these explanations for differences between men and women in the wages they earn. To 
do this you will use regression analysis to separate out these effects on men's and women's wages and to 
interpret the effects of education and work experience on hourly wages. 
 
The data for this exercise is contained in a Stata data set called “CPS83.dta”. This data set contains a 
random sample of 1000 individuals from the May 1983 Current Population Survey (CPS). A list of 
variable definitions is attached. You will examine the gender gap in hourly wages for full time workers 
only. More precisely, you will look at the percentage gap in wages between genders by using the natural 
log of wages (Stata function: ln). The interpretation of using the logarithm of wages is that you are 
looking at wage gaps of a particular percentage, rather than of a particular dollar value. Previous 
empirical work in this area suggests that wage equations are most appropriately specified in logarithms. 
 
About Wage Distributions 
 
When looking at wages, differences are often analyzed as differences in logarithms. Remember that 
earning often have a severely skewed distribution, with many individuals earning little or nothing and 
then the professional athletes and CEOs lurking at the tails of the distribution. Ideally, your dependent 
variable would be normally distributed to avoid over-weighting a few outliers (see Acock 218-220 for a 
discussion of this point). Since looking at the means of the distribution is looking at the “center” of the 
distribution, it is often more meaningful to “smooth” out the extremes and reduce the “skewness.” Taking 
the natural log of wages will have this effect:  
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In addition, a difference in natural logs can be interpreted as a percentage difference. In this case, we wish 
to know the difference between men’s and women’s earnings. We can begin by taking the difference of 
the natural logs of weekly earnings: 
 

ln(WeeklyEarnwomen) - ln(WeeklyEarnmen) 
 
which can be re-written as: 
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This can be re-written as: 
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A useful mathematical fact is that for a value X which is small, ln (X+1) is approximately X: 
 

ln(Percent Difference +1) = Percent Difference 
 
Thus: the difference in two logs is approximately the percentage difference in the two quantities, if the 
difference is sufficiently small (say, less then 100%). 
 
 
Part I: Data Construction 
 
1. Use the data browser to examine your data. Report any outlier values you might discover; drop 

observations that may be in error. You may want to use the “summ” command to see if the maximum 
and minimum values seem reasonable. Be sure to report any changes you made to the CPS83.dta 
dataset and why. 

2. Define the variable fem, where fem = 0 if a man and = 1 if a woman. 
3. Define hwage = hourly wage (hint: you are given data on weekly wage and weekly hours) 
4. Define lhwage = ln(hwage) 
5. Define exper2 = exper*exper 
 
Throughout the remainder of the assignment, use full time workers (weekly hours of at least 35) only. 
(Hint: This means you will not use all the observations in your estimations.) 
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Part II: Data Analysis 
 

Note: Hereafter, if I refer to the “log” of something, I am referring to the natural log. 
 
1. Compute the sample mean and standard deviation of hourly earnings and the log hourly earnings for 

men and then for women. (Hint: use the “summ” command with an “if” statement – you can get 
more information by using the “help” command – for instance, type in “help ttest”.) 

 
a) Calculate the difference in log means and interpret it (see the discussion above). 

 
b) Compute the t-statistic testing the hypothesis that log hourly earnings are equal for men 

and women. 
 
2. Run a regression of lhwage on a constant and fem. 
 

a) What is the interpretation of the coefficient on fem? Is this coefficient significantly 
different from zero? 
 

b) How do the coefficient and hypothesis test compare with your findings in (1)? 
 
3. To control for the education of the worker and to examine the effect of education on 

earnings, run a regression of lhwage on a constant, fem, and yrseduc (in other words, lhwage 
is the dependent variable and the constant, fem, and yrseduc are the independent variables). 

 
a) Interpret the coefficient on yrseduc. Is education significant in this equation? 

 
b) Does controlling for years of education make a practical or substantive difference on the 

gender gap estimated in (2)? Why or why not? (Hint: think about the difference between 
statistical significance and practical effect on women’s wages.) 

 
c) Based on your responses to (a) and (b), what can you conclude about the relationship 

between gender and years of education? Explain. 
 
4. It has been argued that it is not sufficient to control only for education in comparing wages of 

men and women, since women tend to hold different jobs than men and tend to have fewer 
years of work experience because they spend more time at home caring for children. To 
evaluate this argument, control for work experience by running a regression of lhwage on a 
constant, fem, yrseduc, exper, exper2 (the square of exper), union, and pcfemale. 

 
a) Explain why the term exper2 might be included in an equation describing hourly wages. 

Is this coefficient significant? 
 

b) Is the coefficient on pcfemale significant? Interpret this coefficient. 
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c) What effect does including the additional variables describing work experience (exper 
and exper2) and job characteristics (union and pcfemale) have on the estimate of the 
gender gap? Explain the difference between your estimate of the gender gap here and in 
(3) above. 
 

d) Construct a 95% confidence interval for the estimate of the gender gap from this 
regression. How might the gender gap be estimated more precisely? Explain in terms of 
how the standard error of this estimate is computed. 

 
 
Extra Credit: Analytical Problem (A version of Pindyck & Rubinfeld, Problem 1.3(a)) 
(Worth 1 additional point) 
Show the relationship between the least squares estimates of β 0  and β *

0  and the least squares 

estimates of β1 , and β *
1 , in the following two regressions: 

 
1) εββ iii XY ++= 10  
 

2) εββ ***
1

*
0 iii XY ++=  

 

where XX ii 5* = . 
 
What does this tell you about having an independent variable in dollars vs. hundreds of dollars in 
a regression? You may wish to begin by deriving the equation for *

1
*
010

ˆ,&ˆ,ˆ,ˆ ββββ  and then 
substitute using the regression equations and the fact that XX ii 5* = . 
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Data Description 
 

CPS83.dta 
 
For each of the 1000 observations (people), the following variables are recorded: 
 
VARIABLE NAME VALUES MEANING  
SEX 1 Male 
 2 Female 
 
REGION 1 Northeast 
 2 North Central 
 3 South 
 4 West 
 
WKLYHRS 1-60 No. of hours worked per week 
 
WKLYWAGE  $ per week, weekly wage 
 
OCCPTN 0-200 Managerial & Professional 
 201-390 Technical, Sales & Admin. 
 400-470 Personal Service Occupations 
 472-500 Farming, Forestry, and Fishing 
 502-699 Precision Production, Crafts & 
   Repair 
 700-890 Operators, Fabricators, & 
   Laborers 
 900+ Unemployed 
 
PCFEMALE 0.0-100.0 Percentage of workers in this 
   person's occupation who 
   are female (nationwide) 
 
UNION 1 This person's employment 
   is covered by a 
   collective bargaining 
   agreement 
 0 This person's employment is 
   NOT covered by a 
   collective bargaining 
   agreement 
 
RACE 1 White 
 2 Black 
 3 Other 
 
YRSEDUC 1-18 No. of years of full-time education 
   
 
AGE 15-85 Age, in years 
 
MARRSTAT 1-2 Married, spouse present 
 3 Married, spouse absent 
 4 Widowed or divorced 
 5 Never married 
 
EXPER 0-60 No. of years experience in the 
   job 
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INDUSTRY 10-31 Agriculture, Forestry & 
   Fishery 
 40-50 Mining 
 60-99 Construction 
 100-392 Manufacturing 
 400-472 Transport, Communications 
   & other Public 
  Utilities 
 500-571 Wholesale Trade 
 580-691 Retail Trade 
 700-712 Finance, Insurance & Real 
   Estate 
 721-760 Business & Repair Services 
 761-791 Personal Services 
 800-802 Entertainment & Recreation 
 812-892 Professional Services 
 900-932 Public Administration 
 990+ Unemployed 


