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Problem Set #2: Rent Subsidies 
 
Many forms of housing subsidies for low-income families have been proposed. In particular, 
such proposals include price subsidies (a percentage of housing cost), housing grants for 
particular types of housing, or lump-sum grants that are independent of the type of housing or its 
cost. An experiment was conducted in two cities in the early 1970's to evaluate these alternative 
types of subsidies. We want to evaluate the effect of lump-sum grants to low-income families on 
the rent that they pay, i.e., does the lump-sum grant get used to pay for better (i.e., more 
expensive) housing. The two cities in the study are Phoenix and Pittsburgh, and we have data on 
many variables describing income, rent, and other family characteristics. The data are in a Stata 
data set called rent.dta, and are described separately at the end of the assignment. 
 
Part I: Data Construction 
 
Define the following variables: (Note that in Stata log(x) = ln(x) = natural logarithm) 
 

lrent1  = log(rent1) 
linc1  = log(inc1) 
pitts  = (phoenix==0) 
phinc1 = phoenix*linc1 
piinc1  = pitts*linc1 

 
Part II: Regression and Analysis 
 
1. Using data for everyone in the sample (regardless of whether they live in Phoenix or 

Pittsburgh), run a regression of lrent1 on a constant and linc1. 
 

a) Write down the relationship between rent1 and inc1 (i.e., the LEVELS of rent and 
income) that you are estimating here. The answer is an equation that expresses the 
relationship and includes the usual components of a regression model. 

 
b) What is the elasticity of rent with respect to income in this case? 

 
c) Using the estimated relationship between income and rent, what would be the predicted 

effect of a lump-sum grant of $75 to income (compute this at the sample means of 
income and rent)? 
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2. It seems plausible that factors other than family income affect how much rent a family pays 
(for example, the number of family members or the age of the head of the family). To see 
whether these family characteristics are important in determining rent, run a regression of 
lrent1 on a constant, linc1 and famsiz1, hd_age 1, and hd_ed1. 

 
a) What do you conclude about the effect of family size on rent? By what percentage does 

an increase of one family member increase rent? 
 

b) Does age or education of the head of the family (consider each individually) affect the 
rent paid? 

 
c) Test the hypothesis that education and age of the family head are jointly insignificant in 

the regression. Show both Stata’s calculation of this test and a manual calculation of this 
test – you will need to use the F table in Pindyck and Rubinfeld in order to answer the 
question manually. For the manual answer, be sure to show exactly how you calculated 
the F statistic (i.e., the numbers that are in the numerator and the denominator). You 
should also state the hypothesis formally – write down an H0 and an Ha. 

 
3. Estimate the following regressions: 
 

(i) lrent1 on constant, phoenix, linc1, famsiz1, hd_age1, hd_ed1 
(ii) lrent1 on phoenix, pitts, linc1, famsiz1, hd_age1, hd_ed1 
(iii) lrent1 on constant, phoenix, linc1, phinc1, famsiz1, hd_age1, hd_ed1 
(iv) lrent1 on phoenix, pitts, phinc1, piinc1, famsiz1, hd_age1, hd_ed1 

 
a) Compare the coefficients on constant and phoenix in equation (i) with the coefficients on 

phoenix and pitts in equation (ii). Explain the relationship between these estimates. 
 

b) Explain the relationship between the coefficient on phinc1 in equation (iii) and the 
coefficient on phinc1 in equation (iv). 

 
c) Run a regression of lrent1 on a constant and linc1 for Pittsburgh and Phoenix separately, 

and then run a regression of lrent1 on phoenix, pitts, phinc, and piinc. Compare the 
results from running the regression on the two groups separately versus using constant 
and interactive dummy variables. Explain any differences. 

 
Extra Credit: Analytical Problem 
(Worth 1 additional point.) 
 
In this problem you will show (for the simple case of one explanatory variable) that the square of 
a t-test for the null hypothesis that a single coefficient is equal to zero is equivalent to an F-test 
on that coefficient. More formally, you will show for this simple case that tN-k

2 = FI,N-k 
 
As a hint, I recommend you follow this series of steps: 
 
1. Write down the restricted and unrestricted regressions for the F-test. 
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2. Note that regression of Y on only a Constant will give you the sample mean of Y. 
3. Write the F-statistic in terms of Y i , Y iˆ , and Y . 

4. Rewrite the F-statistic in terms of only Y iˆ , and Y  and s2. 
5. Substitute forY iˆ  in terms of the least squares regression coefficients and Xi. 

6. Substitute for Y  in terms of the least squares regression coefficients and X . Use the fact that 
the sample mean of the estimates Y iˆ  is the same as the sample mean of the true values Yi . 
You do not need to show this result. 

7. Do a bit of rearranging once you have the F-statistic in terms of least squares estimates, 
values of X, and s2 to show that you have the square of a t-statistic! 

 
 

Data Description 
 

rent.dta 
 
These data are a subsample from a larger data set collected in the “Housing Allowance Demand” 
experiment conducted by the Department of Housing and Urban Development from 1973 to 
1975. Congress authorized $20 million for this experiment in the 1970 Housing and Urban 
Development Act. The subsample used here comes from participants in Phoenix and Pittsburgh, 
two cities chosen to capture differences in region and age of the housing market. The households 
were randomly assigned to a control group or to one of four different treatments: percent-of-rent, 
lump-sum grant, minimum rent, or minimum standards. Families in the percent-of-rent treatment 
group received a payment equal to a given percent of their rent. Families in the lump-sum 
treatment group received a lump-sum grant, based on such things as family size and family 
income. Those in the minimum rent treatment group received a payment, but only if they spent a 
minimum amount on rent. Families assigned to the minimum standards treatment received a 
payment, but only if they rented a dwelling that met specified minimum quality standards. 
 
Variable description 
rent1 monthly rental expenditure, start of experiment 
rent2 monthly rental expenditure, end of experiment 
inc1 monthly income, start of experiment 
inc2 monthly income, end of experiment 
famsiz1 family size, start of experiment 
famsiz2 family size, end of experiment 
hd_age1 = 1 if head of household>= 62 years old, = 0 otherwise, start of experiment 
hd_age2 = 1 if head of household>= 62 years old, = 0 otherwise, end of experiment 
hd_ed1 years of education of head of household, start of experiment 
hd_ed2 years of education of head of household, end of experiment 
phoenix = 1 if lives in Phoenix, = 0 if lives in Pittsburgh 
group = 12 if in lump-sum treatment group 
 = 24 or 25 if in control group (no treatment) 
 = some other value if in another group (e.g. percent-of-rent) 


