
Problem Set 3 

 

Directions: Complete each of the following prompts. Your answers must be professionally organized and 

typed. For all hypothesis-tests, be sure to show your work. Your work is due via email by 11:59:59 pm on 

October 1, 2021.  

 

1. Suppose you study the relationship between individual partisanship and ideology such that you 

suspect the latter influences the former. You examine partisanship using a dichotomous indicator 

and ideology using a five-point scale. Results from the 1,000 participants in your study appear in 

the crosstab below. State an alternative hypothesis, and using an 𝛼-threshold of 0.05, test it. Is the 

relationship statistically significant? If so, what is the magnitude of the effect ideology has on 

partisanship?  

 

 
Very 

Conservative 

Somewhat 

Conservative 
Neutral 

Somewhat 

Liberal 

Very 

Liberal 
TOTAL 

Democrat 25 75 100 150 150 500 

Republican 150 150 100 75 25 500 

TOTAL 175 225 200 225 175 1,000 

 

2. Suppose you study relationship between the weight of a car (in tons) and that car’s fuel economy 

(in miles per gallon) such that you suspect the former affects the latter. Among the four cars you 

choose for study, you find that, 𝑊 = {1, 2, 3, 4} and 𝐸 = {38, 45, 20, 15}. State an alternative 

hypothesis, and using an 𝛼-threshold of 0.05 (two-tailed), test it. Is the relationship statistically 

significant? If so, what is the magnitude of the effect a car’s weight has upon its fuel economy?  

 

3. Suppose you study the relationship between a person’s gender (measured dichotomously) and their 

annual income (measured in dollars). Furthermore, suppose you suspect females earn less, on 

average, compared to men. You collect data from 10 women and 10—the results from your study 

appear in the table below. State an alternative hypothesis, and using an 𝛼-threshold of 0.01 (one-

tailed), test it using both a z- and t-test. Explain the difference between a z- and t-test in the context 

of difference-of-means testing and the role sample size plays in the difference between the two. Is 

the relationship statistically significant for either test? If so, what is the magnitude of the effect 

gender has upon income?  

 

 Mean Income Standard Deviation N 

Men $60,000 2,000 10 

Women $58,000 2,000 10 

 

4. Suppose you study the effect one’s religious affiliation has upon one’s strength in belief in an 

afterlife. Religious affiliation is coded, 𝑅 ∈ {𝐶ℎ𝑟𝑖𝑠𝑡𝑖𝑎𝑛, 𝑀𝑢𝑠𝑙𝑖𝑚, 𝐽𝑒𝑤𝑖𝑠ℎ, 𝑂𝑡ℎ𝑒𝑟, 𝑁𝑜𝑛𝑒} and one’s 

strength in belief in an afterlife is coded, 𝐵 = {𝑁𝑜 𝐵𝑒𝑙𝑖𝑒𝑓, 𝑆𝑜𝑚𝑒 𝐵𝑒𝑙𝑖𝑒𝑓, 𝑆𝑡𝑟𝑜𝑛𝑔 𝐵𝑒𝑙𝑖𝑒𝑓}. Results 

from a study of 500 individuals appear in the table below. State an alternative hypothesis, and using 

an 𝛼-threshold of 0f 0.05, test it. Is the relationship statistically significant? If so, what is the 

strength of the effect?  

 

 



 Christian Muslim Jewish Other None TOTAL 

No Belief 15 10 25 25 75 150 

Some Belief 35 5 25 15 50 130 

Strong Belief 150 35 0 10 25 220 

TOTAL 200 50 50 50 150 500 

 

5. Suppose you study effect an individual’s number of years of formal education (measured in years) 

has upon their annual income (measured in tens of thousands of dollars) such that you suspect the 

former affects the latter. You examine 5 individuals and find, 𝐸 = {10, 12, 14, 16, 18} and 𝐼 =
{30, 50, 40, 70, 60}. State a null and alternative hypothesis. Specify an econometric model of this 

relationship, and calculate the values of �̂�0 and  �̂�1. Interpret the unit-effect education is having on 

income, and interpret the value of the intercept—regardless of how silly the substantive 

interpretation is.  


