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Complete the following problems below. Include your R program output with code inside of it for each part and any additional information needed to explain your answer. Your R code and output should be formatted in the same manner as in past project answer keys.
  
1) (32 total points) This problem continues to investigate the sore throat data from Project #2. Use the model logit() = 0 + 1D + 2T for this problem. Complete the following.
a) (4 points) Compute the 95% confidence interval for the probability of a sore throat when a surgery has a 60-minute duration and a tracheal tube was used. Compute both the Wald and profile LR intervals.
b) For the device type variable: 
i) (2 points) State the odds ratio in terms of the regression parameters. 
ii) (2 points) Estimate the odds ratio.
iii) (2 points) Interpret the estimated odds ratio; your interpretation should begin with “The estimated odds of a sore throat are …” 
iv) (4 points) Compute the 95% Wald confidence interval for the odds ratio; show how to perform this computation two different ways: stats and emmeans packages.
v) (4 points) Compute the 95% profile LR confidence interval for the odds ratio; show how to perform this computation two different ways: stats and mcprofile packages.
vi) (2 points) Interpret the 95% profile LR confidence interval for the odds ratio; your interpretation should begin with “With 95% confidence, the odds of a sore throat are …” 
c) For the duration variable: 
i) (2 points) Why would a 30-minute increase in surgery time be an appropriate value for c?
ii) (4 points) Compute the 95% Wald confidence interval for the odds ratio with c = 30; show how to perform this computation two different ways: stats and emmeans packages. 
iii) (4 points) Compute the 95% profile LR confidence interval for the odds ratio with c = 30; show how to perform this computation two different ways: stats and mcprofile packages.
iv) (2 points) Interpret the 95% profile LR confidence interval for the odds ratio; your interpretation should begin with “With 95% confidence, the odds of a sore throat are …” 

2) (29 total points) This problem continues to investigate the sore throat data from Project #2. Below are three of the many possible models for the data: 

· Model #1: logit() = 0 + 1D + 2T
· Model #2: logit() = 0 + 1D + 2T + 3D×T
· Model #3: logit() = 0 + 1D + 2T + 3D2

where the j’s are likely not equal across the different models. Complete the following for these models. 

a) (5 points) State each of the estimated models. 
b) (5 points) Propose a situation where Model #2 may be appropriate in the context of the application. Perform the appropriate LRT to determine if the interaction term is important.
c) (5 points) Propose a situation where Model #3 may be appropriate in the context of the application. Perform the appropriate LRT to determine if the quadratic term is important. 
d) (6 points) With the estimate of Model #3, use odd ratios and their corresponding profile LR intervals to THOROUGHLY interpret the effect that the surgery duration has on sore throats. In your answer, make sure to do the following:  
· State the odds ratio in terms of the regression parameters
· Use c = 30
· Provide appropriate confidence intervals with interpretations
e) (4 points) The Project #2 answer key showed that convergence for Model #1 occurred in 5 iterations. Verify that convergence of the regression parameter estimates truly did occur! This can partially be done by having glm() continue the iterative process for at least one more iteration. 
f) (4 points) Construct a plot of the data and the estimate of Model #1. Explain what characteristics about this plot shows that complete separation is not a problem here. 

6

