Biometry 755, Winter/Spring 2009
Homework 1
Assigned: 1/22/09
Due: 1/29/09 by 6pm
Name _______________________________________________

Use the SENIC data set to conduct a simple linear regression (SLR) of nosocomial infection risk on hospital average length of stay.  Then answer the following questions.
1. Provide both a point and an interval estimate of the slope parameter for average length of stay.  Then interpret the value of the estimated slope in the context of the problem.

2. What is the corresponding increase (or decrease) in the risk of nosocomial infection comparing a hospital with an average patient length of stay 20 days relative to one with 15 days?  Demonstrate how you arrived at your answer.
3. Is there a statistically significant association between a hospital’s average length of stay and the risk of nosocomial infection?  Justify your answer.

4. Recall s2 estimates σ2.  What is s2 called and what is its value?  What would the scatterplot of nosocomial infection risk by length of stay look like if σ2 = 0?  In general, what property of the observed data is induced by σ2?
5. The fitted simple linear regression model is used to make the following statements: 
· “The average length of stay for County Hospital’s patients is nine days.  Therefore, we estimate the hospital’s overall risk of nosocomial infection is 4% (95% CI = ___ to ___).

· “Among US hospitals with an average LOS of nine days, the average risk of nosocomial infection is 4% (95% CI = ​​___ to ___).”

a. Demonstrate how the fitted model is used to obtain the estimate of nosocomial infection risk for an average LOS of nine days.
b. For LOS = 9 days, the 95% interval around the average infection risk is (3.9, 4.3) and the 95% interval around the predicted infection risk is (1.8, 6.4).  Decide which interval is appropriate for each of the statements above.  Justify your answer.
