
POLS/PUAD 6080 Homework 4 
 

Directions: For this assignment, you will use the data you collected for Homework 3 to estimate and present 
ordinary least squares results. For variable codings, please consult the previous homework assignment. 
Throughout, use an alpha-level of 0.05 (two-tailed). Your work is due by April 9, 2021 via email (no later 
than 11:59:59 pm).  
 

1. Suppose you gather a random sample of four individuals and ask them about the number of 
individuals living in their home who are employed full-time and their annual household income. 
The people you poll are named Anne, Bert, Cleo, and Drake (𝑁𝑁 = {𝐴𝐴,𝐵𝐵,𝐶𝐶,𝐷𝐷}). You find that 
Anne’s household has two individuals who are employed full-time, Bert has one, Cleo has zero, 
and Drake has three (𝐸𝐸 = {2, 1, 0, 3}). Finally, you find that Anne’s household makes $100,000 
annually, that Bert’s makes $70,000, that Cleo’s makes $50,000, and that Drake’s makes $90,000 
(𝐼𝐼 = {100000, 70000, 50000, 90000}). This yields the following data matrix (Hint: check your 
results using Stata): 
 

Individual Employed Persons Household Income 

Anne 2 100000 

Bert 1 70000 

Cleo 0 50000 

Drake 3 90000 

 
a. For the following equation, calculate �̂�𝛽0 and �̂�𝛽1by hand (show all work): 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼� 𝑖𝑖 = �̂�𝛽0 +

 �̂�𝛽1𝑊𝑊𝐼𝐼𝑊𝑊𝑊𝑊𝐼𝐼𝑊𝑊𝑊𝑊𝑖𝑖. Interpret each of these parameters for their estimated effect upon the 
dependent variable. 

b. Calculate the standard error for �̂�𝛽1 by hand (show all work). Using a t-test, can we reject 
the null hypothesis that the total number of employed persons in a given household has no 
effect upon household income?  
 

2. Using the data you collected for Homework 3, estimate an ordinary least squares equation in which 
the dependent variable is a school’s academic achievement (measured 0 to 100). For independent 
variables, include a dichotomous indicator for whether a school is a magnet (1 if yes, 0 otherwise), 
a variable measuring a school’s student-to-teacher ratio (total number of enrolled students divided 
by total number of teachers), and a school’s suspension rate (100*[total number of suspension days 
divided by total school enrollment]).  

a. In a table like the one presented below, present the results of your statistical regression 
model.  

b. For which variables can you reject the null hypothesis? For those that you can, interpret 
the partial slope coefficients. 



c. Assess the overall goodness of fit of the model. That is, present and interpret 𝑅𝑅2and the 
model’s F-statistic and corresponding p-value.  

d. Run your regression again, but this time include a dichotomous variable measuring whether 
a school is an elementary school. Present and interpret your results from this regression. 
Compare model fit in this model to the previous one (that is compare R2 across models). 
Finally, using an F-test, determine whether this regression significantly improves model fit 
compared to the original regression model.  

e. Test for heteroskedasticity using a Breusch-Pagan test. Report and interpret the results of 
this test. [Note that autocorrelation isn’t likely to be a problem with these data. (Why?)] 

f. Test for omitted variable bias by conducting a Ramsey RESET test. Present and interpret 
your results.  

g. Test for whether the error term is normally distributed. You can do this visually if you like, 
but check for normality using a Shapiro-Wilk test. Present and interpret your results.  
 

Table 1: An example of how to present OLS results 
Variable Coefficient Standard Error t-value 
Magnet 24.25 10.10 2.40 
Student-Teacher Ratio -15.87 6.23 -2.55 
Suspension Rate -19.52 8.54 -2.29 
Intercept 85.67 40.20 2.13 
Notes: The dependent variable is a measure of a school’s academic achievement (0 to 100). The 
sample includes 1,000 schools, and the model results in an 𝑅𝑅2 = 0.83, and an 𝐹𝐹(4, 996) = 54.56 
(p < 0.000). 

 


