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Biost 518: Applied Biostatistics II
Emerson, Winter 2006
Homework #2
January 13, 2003
Written problems due at the beginning of class, Friday, January 20, 2003.
Questions 1 - 4 investigate whether the distribution of cerebral atrophy scores differs by age in the population of older patients from which the MRI measurements were sampled. The data is posted on the class web pages.
1. Provide suitable descriptive statistics related to the distribution of atrophy scores by age.

2. Perform an analysis to determine whether there is a linear trend in mean atrophy scores across age groups.

a. Provide an interpretation of the intercept from the regression model, along with statistical inference pertaining to the hypothesis that the intercept might be 0. What is the scientific relevance of the answer to this question?

b. Provide an interpretation of the slope from the regression model, along with statistical inference pertaining to the hypothesis that the slope might be 0. What is the scientific relevance of the answer to this question?

c. Using the regression model estimated in your analysis, estimate the mean atrophy for 70 year olds and for 90 year olds. Also provide estimates of the standard deviation of atrophy scores within each group. Do you believe that such estimates would accurately reflect the true distribution of atrophy scores in the populations of all 70 or 90 year olds? Why or why not?

3. Perform an analysis to determine whether there is a trend in the geometric mean of cerebral atrophy scores across age groups.

a. Provide an interpretation of the intercept from the regression model, along with statistical inference pertaining to the hypothesis that the intercept of the regression model might be 0. What is the scientific relevance of the answer to this question?
b. Provide an interpretation of the slope from the regression model, along with statistical inference pertaining to the hypothesis that the slope might be 0. What is the scientific relevance of the answer to this question?

c. Using the regression model estimated in your analysis, estimate the geometric mean atrophy score for 70 year olds and for 90 year olds. Do you believe that such estimates would accurately reflect the true geometric mean atrophy score in the populations of all 70 or 90 year olds? Why or why not?

4. Perform an analysis to determine whether there is a trend across age groups in the tendency for cerebral atrophy scores to be greater than 30. (Note: The Stata command “logit” provides output for both the slope and the intercept on the log odds ratio scale. The Stat command “logistic” provides output only for the slope on the odds ratio scale. Usually the “logistic” output will suffice, but for parts a and c you will probably want to use the “logit” command.)
a. Provide an interpretation of the intercept from the regression model, along with statistical inference pertaining to the hypothesis that the intercept of the regression model might be 0. What is the scientific relevance of the answer to this question?

b. Provide an interpretation of the slope from the regression model, along with statistical inference pertaining to the hypothesis that the slope might be 0. What is the scientific relevance of the answer to this question?

c. Using the regression model estimated in your analysis, estimate the proportion of 70 year olds and 90 year olds who would have a cerebral atrophy score greater than 30. Do you believe that such estimates would accurately reflect the true proportions in the populations of all 70 or 90 year olds? Why or why not?

Questions 5 - 7 investigate whether the distribution of survival time differs by atrophy level in the population from which the MRI measurements were sampled.

5. Provide suitable descriptive statistics related to the distribution of survival times by atrophy level.

6. Perform an analysis to determine whether there is a trend in survival time distribution across groups defined by atrophy level. (Note: The Stata command “stcox” will perform proportional hazards regression for the survival variables declared in a “stset” command. The output will be on the hazard ratio scale.)
a. Provide an interpretation of the slope from the regression model, along with statistical inference pertaining to the hypothesis that the slope might be 0. What is the scientific relevance of the answer to this question?

