Test #1
STAT 475/875
Spring 2026


Complete the problems below. Use R for all calculations and plots. Make sure to fully explain all answers and show your work to receive full credit.

1) (32 total points) The Johnson & Johnson COVID-19 vaccine was one of the first vaccines to receive approval from the FDA. Below is a summary of a clinical trial investigating its effectiveness. 

	
	COVID-19
	Disease free

	Vaccine
	66
	19,564

	Placebo
	193
	19,498



a) (12 points) Estimate and interpret the relative risk with respect to the vaccine’s effectiveness. 













b) (7 points) Calculate the 95% Wald confidence interval for the relative risk. 





 





c) (7 points) If this was the only vaccine available during the pandemic, would you have wanted to receive this vaccine? Explain. Answer using the statistical results from this problem alone rather than using any prior opinions about vaccinations.





d) (6 points) Vaccine effectiveness is measured by VE = 1 – RR. Why? No computations are needed for this part! This is a general question about why to use VE as a measure of effectiveness, which was discussed during a Tuesday class.











 

2) (27 total points) The test1-2026.csv file contains a response variable y (1 = success and 0 = failure) and explanatory variables x1 and x2. Below is a portion of the data. 

> set1 <- read.csv(file = "test1-2026.csv")
> head(set1)
  y         x1         x2
1 0  0.5042419  0.3940346
2 1  1.6505654  0.9710322
3 1 -1.2830284  0.4224484
4 1 -0.6246055 -1.4480499
5 1  0.2776121 -1.0923828
6 1  1.9317435 -0.4979109

a) (7 points) Estimate and state the logistic regression model using y as the response variable and x1 and x2 as explanatory variables in a linear form (no transformations or interactions). 




b) (10 points) For a LRT of H0: 1 = 0 vs. Ha: 1  0, show how Anova() and anova() can result in the same p-value for the test. Explain why this works relative to the models being tested. 

















c) (10 points) Interpret the effect x1 has on the response variable using a 95% profile likelihood ratio confidence interval for an odds ratio. Use a c = 2 unit increase for the variable and the model estimated in part a). 



 





3) (16 total points) The expression to calculate the true confidence level of a confidence interval for  is  


 

where I(w) = 1 if the interval for a w contains  and 0 otherwise. 
a) (8 points) Explain how to compute this equation. Do not use R code in your explanation.




b) (8 points) Compute this true confidence level with R for the Wilson interval,  = 0.10, n = 40, and  = 0.40. You may use one of the R programs for this class to help you complete this computation! 









 

4) (25 total points) Answer the following questions.
a) (8 points) What is the difference between a conservative and a liberal conference interval? Which typically would be preferred? Explain.  










b) (7 points) Show that 1 = 2 is equivalent to OR = 1. 






c) (10 points) Maximum likelihood estimators have nice properties! Name two of these properties. 
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