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Biost 517: Applied Biostatistics I

Emerson, Fall 2009
Homework #8
December 2, 2009
Written problems: To be handed in at the beginning of class on Friday, December 11, 2009. 
The written problems all refer to the data on the prognostic value of PSA following hormonal treatment of prostate cancer (psa.txt stored in the project data file on the class web pages).  In all problems, provide as complete statistical inference as possible (i.e., provide point estimates, confidence intervals, and p values where possible, along with a statement of your scientific/statistical conclusions).
Questions for Biost 514 and Biost 517:

1. Perform an analysis to compare the mean nadir PSA values across groups defined by age, while allowing that each age might have a distinct average nadir PSA.
a. Provide an interpretation for the estimated intercept. What use would you make of this estimate in this scientific setting?

b. Provide an interpretation for the estimated slope. What use would you make of this estimate in this scientific setting?

c. Using the estimated regression model, what is the best estimate of the mean nadir PSA for 70 year olds? What is the best estimate of the nadir PSA for 75 year olds.

d. Provide full inference when presuming that the variance of nadir PSA is equal across all age groups. 

e. Using the analysis in part d, what is your best estimate of the standard deviation of nadir PSA in each age group?

f. Provide descriptive statistics that would assess (in a post hoc fashion) whether you believe that the estimates provided in parts c, d, and e are reliable. Explain the issues that you must consider.

g. Provide full inference when allowing that the variance of nadir PSA measurements might be unequal across some age groups.

h. Of the analyses considered in parts d and g, which would you prefer a priori.
i. Using the analysis in part g, provide an estimate and confidence interval for the difference in mean nadir PSA measurements that might be expected between two groups that differ in age by 5 years.

2. Perform an analysis to assess the correlation between age and nadir PSA. What is the estimated correlation? Is this estimate significantly different from 0? How does the P value from this analysis compare to the results of your analysis in problem 1?
3. Perform an analysis to compare the geometric mean nadir PSA values across groups defined by age, while allowing that each age might have a distinct geometric mean.

a. Provide an interpretation for the estimated intercept. What use would you make of this estimate in this scientific setting?

b. Provide an interpretation for the estimated slope. What use would you make of this estimate in this scientific setting?

c. Provide full inference to address the question of an association between age and nadir PSA based on the geometric mean.

4. Analyze the data to assess whether there is an association between time in remission and nadir PSA level.

a. Base your analysis on a comparison of mean nadir PSA across groups defined by whether the patient relapsed within 24 months or not.
b. Base your analysis on a comparison of geometric mean nadir PSA across groups defined by whether the patient relapsed within 24 months or not.

c. Base your analysis on a comparison of the odds of remaining in remission for 24 months as a function of nadir PSA levels. Allow for the possibility that each nadir PSA level might have a distinct odds of relapse.

d. Base your analysis on a comparison of the instantaneous risk of relapse as a function of nadir PSA levels. Allow for the possibility that each nadir PSA level might have a distinct hazard rate for relapse.

e. How similar are the decisions you make about associations in parts a – d? Which analyses would you have preferred a priori?

5. Using the analysis in part c of problem 4, provide an estimate of the probability of a man with a nadir PSA of 4 remaining in relapse for 24 months. (Note: The Stata commands logistic and logit can be used to perform logistic regression in this setting. The logistic  regression output will provide information about the odds ratio. The logit regression output will present the untransformed intercept and the slope.)
Questions for Biost 514 only:

6. Consider the linear regression model 
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. The least squares estimators of the regression parameter are found by minimizing the sum of squared errors
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a. Find explicit expressions for the intercept and slope parameter estimates.

b. Show the correspondence between these estimates and the sample means for the setting in which the predictor X is binary.
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