Biost 517, Fall 2009
Homework #7
November 23, 2009, Page 2 of 1

Biost 517: Applied Biostatistics I

Emerson, Fall 2009
Homework #7
November 23, 2009
Written problems: To be handed in at the beginning of class on Wednesday, December 2, 2009. 
On this (as all homeworks) unedited Stata output is TOTALLY unacceptable. Instead, prepare a table of statistics gleaned from the Stata output. The table should be appropriate for inclusion in a scientific report, with all statistics rounded to a reasonable number of significant digits. (I am interested in how statistics are used to answer the scientific question.)

Questions for Biost 514 and Biost 517:

The written problems all refer to the data on outcomes from the clinical trial of methotrexate in patients with primary biliary cirrhosis as stored in the mtxotcm.txt data file on the class web pages.  In all problems, provide descriptive plots and 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/statististical conclusions).
1. Perform an analysis to assess whether the censoring distribution differed between the treatment arms. (For this problem we are interested in the censoring of observations of the primary endpoint of death.)
2. Perform an analysis to assess whether the risk of death (as measured by the hazard ratio) differs between the treatment arms.
3. Perform an analysis to assess whether the risk of disease progression (as measured by the hazard ratio) differs between the treatment arms.

4. Perform an analysis to assess whether the probability of early termination of treatment with study drug differs between the treatment arms. (For this analysis directed toward patients’ tolerance of the treatment, a patient who stopped treatment due to death is not considered early termination of therapy.)

5. Perform an analysis to assess whether the risk of death (as measured by the hazard ratio) differs according to the bilirubin level at time of randomization.
Questions for Biost 514 only:

6. Suppose we have two groups of interest with independent random variables under a sampling scheme such that Yij ~ (μi, σi2) for i = 0, 1 and j = 1, …, ni, where E(Yij) = μi  and Var(Yij) = σi2. Let r = n1 / n0 be the ratio of group sizes.
a. Find the asymptotic distribution (as n approaches infinity) of the t statistic that presumes equal variances.

b. Suppose we are interested in testing the strong null hypothesis H0 : Y1j ~ Y0j. Under what conditions will is it asymptotically valid to make inference when assuming that the statistic in part (a) has a t distribution? When would such a procedure be asymptotically conservative? When would it be asymptotically anti-conservative?
c. Suppose we are interested in testing the weak null hypothesis H0 : μ1 = μ0. Under what conditions will is it asymptotically valid to make inference when assuming that the statistic in part (a) has a t distribution? When would such a procedure be asymptotically conservative? When would it be asymptotically anti-conservative?

d. Is the test in part (a) consistent as a test of the strong null hypothesis? Is it consistent as a test of the weak null hypothesis? Justify your answers.
e. Find the asymptotic distribution (as n approaches infinity) of the t statistic that allows unequal variances. 

f. Suppose we are interested in testing the strong null hypothesis H0 : Y1j ~ Y0j. Under what conditions will is it asymptotically valid to make inference when assuming that the statistic in part (e) has a t distribution? When would such a procedure be asymptotically conservative? When would it be asymptotically anti-conservative?
g. Suppose we are interested in testing the weak null hypothesis H0 : μ1 = μ0. Under what conditions will is it asymptotically valid to make inference when assuming that the statistic in part (e) has a t distribution? When would such a procedure be asymptotically conservative? When would it be asymptotically anti-conservative?

h. Is the test in part (e) consistent as a test of the strong null hypothesis? Is it consistent as a test of the weak null hypothesis? Justify your answers.
