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Biost 517: Applied Biostatistics I

Emerson, Fall 2007
Homework #8
December 1, 2007
Written problems: To be handed in at the beginning of class on Friday, December 8, 2007. 
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.)

The written problems all refer to the data on MRI changes in the brains of elderly patients as 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/statististical conclusions).
1. Perform an analysis to compare the mean atrophy scores between men and women using the t test.

a. Presume that the variances would be equal for both men and women.
b. Allow that men and women might have different variances.

2. Perform an analysis to compare the mean atrophy scores between men and women using linear regression.

a. Provide an interpretation for the estimated intercept. How do the results of this analysis compare to your results in problem 1?

b. Provide an interpretation for the estimated slope. How do the results of this analysis compare to your results in problem 1?

c. Provide full inference when presuming that the variances would be equal for both men and women. How do the results of this analysis compare to your results in problem 1?

d. Provide full inference when allowing that men and women might have different variances. How do the results of this analysis compare to your results in problem 1?

3. Perform an analysis to compare the mean atrophy scores across groups defined by age, while allowing that each age might have a distinct average atrophy score.
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 atrophy score for 70 year olds.

d. Using the estimated regression model, what is the best estimate of the mean atrophy score for 80 year olds.

e. Provide full inference when presuming that the variance of atrophy scores is equal across all age groups. 

f. Using the analysis in part e, what is your best estimate of the standard deviation of atrophy scores in each age group?

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

h. Provide full inference when presuming that the variance of atrophy scores is equal across all age groups.

i. Of the analyses considered in parts e and h, which would you prefer a priori.
j. Using the analysis in part h, provide an estimate and confidence interval for the difference in mean atrophy scores that might be expected between two groups that differ in age by 10 years.

k. Using the analyses performed in this problem and in problem 2, estimate the number of years difference in age that would provide the same difference in mean atrophy that is estimated for the difference in mean atrophy between men and women.

4. Perform an analysis to assess the correlation between age and atrophy scores. 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 3?
5. Perform an analysis to assess how the odds of being male varies across groups defined by atrophy score, while allowing that groups defined by each distinct atrophy score might have a different odds of being female. How does the inference about the association in this problem compare to the inference you provided in problem 2 (consider the P values and the comparability of the Z and t statistics)? (Note: The Stata command logistic male atrophy can be used to perform logistic regression in this setting. This regression output will provide information about the ratio of the odds of being male in some atrophy group to the odds of being male in a group having an atrophy score 1 unit lower. More commonly, we would just refer to the “odds ratio associated with a 1 unit difference in atrophy scores”.)
