
Homework 2 

 

Directions: For this homework, use the same dataset you used for Homework 1. Your answers should be of 

sufficient length to exhaustively address every component of the prompt. Recall that your answers must be 

professionally organized, typed, and that all Stata code needed to reproduce your results must be appended 

to the end of your assignment. Do not copy and paste results from your Stata review pane into your 

homework. Use readable label values (i.e., not the raw labels in your Stata dataset) for all tables and 

figures. Show all of your work for mathematical solutions, and that work must be typed. I will not 

grade hand-written computations. Your work is due by 11:59:59 pm on February 18, 2022. 

 

1. Explain how we calculate mean, median, and mode and the conditions under which mean, median, 

and mode are likely to be most appropriate given a variable’s level of measurement.  

2. Explain the different ways we estimate a variable’s dispersion, along with some of their relative 

merits given a variable’s level of measurement.  

3. What is the sampling distribution? What is the Central Limit Theorem? Explain how the standard 

error, vis-à-vis the z-distribution, the sampling distribution, and the Central Limit Theorem, allow 

us to attach probabilistic statements to tests of hypotheses.  

4. Explain the concept of a p-value, an 𝛼-value, and how these concepts relate to Type I and Type II 

Errors.  

5. Create a table entitled, “Table 1: [Caption here]” that presents descriptive statistics for each variable 

in the dataset (except “respondent”). You should include measures of median and range. Discuss 

these findings textually as you describe your data. 

6. Create a histogram for the age of respondents in your dataset such that the y-axis displays the 

percent of respondents falling into each bin. Your bins should be of reasonable width. Present these 

results in a figure entitled “Figure 1: [Caption here]” and explain what you see textually.  

7. In a single figure called “Figure 2: [Caption here]”, graph boxplots for the age of respondents based 

upon their association with atheism. Explain what you see textually, and report the mean age 

difference between these two types of respondents.  

8. In a figure called “Figure 3: [Caption here]”, present a scatterplot that shows the relationship 

between respondents’ education and occupational prestige. Explain what you are seeing here 

textually. Report the average occupational prestige for respondents who are one standard deviation 

less than the mean with respect to years of formal education and compare this average to those one 

standard deviation greater than the mean (round to whole numbers). What is the percent change in 

occupational prestige between these two groups?  

9. Compose null and alternative hypotheses for how mean age will differ between atheists and non-

atheists. Conduct a difference of means test using a z-test to determine whether this difference is 

statistically significant at the 𝛼 = 0.05 level (one-tailed).  

10. Compose null and alternative hypotheses for how a respondent’s sexuality (coded dichotomously, 

“1” for straight, “0” otherwise) corresponds with their association with atheism (“1” for atheist, “0” 

otherwise). In a table entitled, “Table 2: [Caption here],” create a 2-by-2 cross-tabulation that shows 

the number of respondents in each of the four categories. Conduct a 𝜒2-test to determine whether 

this association is statistically significant at the 𝛼 = 0.05 level.  

11. What percentage of straight respondents report being atheist? What percentage of gay/bisexual 

respondents report being atheist? What’s the percent change across these figures? Conduct a 

difference of means test using a t-test to determine whether this difference is statistically significant 

at the 𝛼 = 0.05 level (one-tailed). If your results are statistically significant, explain what these 

results indicate about the relationship between the two variables.   

12. Copy and paste the Stata do-file you compiled that reproduces each computation you performed in 

this homework assignment.  


