
PUAD 6080: Homework 5 
 

Directions: Download these data related to the United States economy. The unit of analysis is a year. 
Perform each of the below tasks. All work, including tables and figures, must be professionally typed, clean, 
and readable to one unfamiliar with the dataset you will analyze. Your work is due no later than 11:59:59 
pm on April 22, 2022 via email. Don’t forget to include your do-file code in your submission. A description 
of the variables used for this assignment are below:  
 

• year: The year an observation occurred. 
• unemployment: The percentage of Americans unemployed in a given year. 
• lag_unem: The previous year’s unemployment rate. 
• cpi: The American consumer price index for a given year, which measures the growth rate over the 

previous period.  
• lag_cpi: The previous year’s consumer price index. 
• pop1k: The population of the United States, in thousands.  
• med_h_inc: The median household income in the United States. 
• lag_inc: The previous year’s median household income. 
• del_rate: The delinquency rate on American credit card loans. 
• lag_del_rate: The previous year’s delinquency rate on credit card loans.  
• dis_inc: Real disposable personal income. 
• lag_dis_inc: The previous year’s real disposable personal income 
• gdp: The gross domestic product in the United States 
• gdp_pc: The gross domestic product per capita (gdp divided by pop1k). 

 
1. Estimate an OLS regression where the dependent variable is the per capita gdp in a given year, and 

include the following as independent variables: (1) Previous year’s unemployment rate, (2) Previous 
year’s consumer price index, (3) previous year’s median household income, (4) Previous year’s 
delinquency rate on credit card loans, (5) Previous year’s disposable income. Present the results 
from your model in Table 1. Using an 𝛼𝛼-threshold of 0.05 (two-tailed), interpret the results of your 
model textually (and graphically if it helps you to explain predicted effects), including the partial 
slope effect statistically significant variables have upon the dependent variable. Be sure to discuss 
model fit as well.  

2. Check the model you presented in Table 1 for multicollinearity and for any potential influence 
points. Which two variables are highly multicollinear? Why? How does multicollinearity affect 
OLS estimates? Is this a violation of the assumptions of the CLRM? Explain. Which year exhibits 
significant influence? Why are we observing this? How do influence points affect OLS estimates? 
What should be done about this, if anything? Explain.  

3. Omit disposable income from your regression, and re-estimate the OLS model. Present these new 
results in Table 2. Interpret these results as you did the previous model, and compare them to those 
in Table 1. Is the multicollinearity problem resolved? Explain.  

4. Perform the following regression diagnostics. Using an 𝛼𝛼-threshold of 0.05, check for the presence 
of:  

a. Non-normally distributed error term 
b. Heteroskedasticity 
c. Autocorrelation 
d. Omitted variable bias 

Explain which assumption each of the above issues violates of the CLRM, and identify how each 
type of violation affects whether OLS is BLUE.  

5. If you find that you have a non-normally distributed error term, heteroskedasticity, or 
autocorrelation, fix these problems, demonstrate that you have fixed them explaining what steps 

https://davidahughes.files.wordpress.com/2022/04/hw5_data.xlsx


you’ve taken along the way, and present these results in Table 3. Interpret all OLS results 
appropriately, and compare them to the results of those contained in Tables 1 and 2.  

6. If you find that omitted variable bias is a problem, try reintroducing disposable income to the model. 
Now, using the original model you presented in Table 1, check for the presence of a non-normally 
distributed error term, heteroskedasticity, autocorrelation, and omitted variable bias. Was omitting 
the disposable income variable amidst multicollinearity the right decision? Explain.  

7. Include all do-file commands in your submission.  


