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Biost 518: Applied Biostatistics II

Emerson, Winter 2006
Homework #6
March 3, 2006
Written problems due at the beginning of class, Friday, March 10, 2006.
All problems relate to the SEP data set. For problem 4 it will probably be easiest if you use the dataset in “long” format as posted on the class web pages (this data set actually includes the “wide” format data as well, and that “wide” format is probably easiest for problem 1-3).
1. For this problem, restrict attention to the p60 measurement made on females, and do not use robust standard error estimates.

a. Perform an analysis of the p60 measurement on the right leg of each female. Fit terms for height, age, and the multiplicative interaction of height and age. Provide an interpretation for the intercept and each slope parameter in this model.
b. Perform an analysis of the p60 measurement on the left leg of each female. Again, fit terms for height, age, and the multiplicative interaction of height and age. Comment on the comparability of the regression parameters and standard error estimates between this analysis and that reported in part a.

c. Perform an analysis of the average of the p60 measurements made on the right and left leg of each female. Again, fit terms for height, age, and the multiplicative interaction of height and age. Comment on the comparability of the regression parameters and standard error estimates between this analysis and that reported in parts a and b. In particular, relate the standard error estimates from this model to those in parts a and b to the standard deviation of the residuals in each model and the correlation between the right and left leg measurements.

2. For this problem, restrict attention to the p60 measurement made on males, and do not use robust standard error estimates.

a. Perform an analysis of the p60 measurement on the right leg of each male. Fit terms for height, age, and the multiplicative interaction of height and age. Provide an interpretation for the intercept and each slope parameter in this model.

b. Compute the difference of the regression parameter estimates found in part a of this problem and part a of problem 1. Comment on the comparability of standard error estimates and statistical significance between the results found in part a of this problem and part a of problem 1 .

3. For this problem, restrict attention to the p60 measurement made on both males and females, and do not use robust standard error estimates.

a. Perform an analysis of the p60 measurement on the right leg of each subject. Fit terms for height, age, sex, the two-way multiplicative interactions of height and age, height and sex, and age and sex, and the three-way multiplicative interactions of height, age, and sex. Provide an interpretation for the intercept and each slope parameter in this model.

b. What relationships do you find between the regression parameter estimates for the results of part a of problem 1, parts a and b or problem 2, and part a of this problem?

c. What can you say about the statistical significance between the difference in the height-age interaction for females and that for males?

d. What can you say about the statistical significance of any of the interactions you fit in part a of this problem? Compare the results of  “partial” tests performed for each interaction term separately, as well as the “multiple partial” test of all interaction terms jointly.
4. For this problem, again restrict attention to the p60 measurements, but do use robust standard error estimates.

a. Perform an analysis of the p60 measurement including data from both the right and left leg of each subject. Fit terms for height, age, sex, the two-way multiplicative interactions of height and age, height and sex, and age and sex, and the three-way multiplicative interactions of height, age, and sex. Be sure to account for the correlated p60 observations made on the same subject. Comment on how this analysis might differ from one using only the measurements made on the right leg of each subject or one using the average of measurements made on the right and left legs.
b. Based on the above regression model, find the estimated average p60 measurement for males of age 60 and 69 inches tall. Provide a 95% confidence interval for the average p60 measurement in such a group.
c. Under the assumption of normally distributed p60 measurements in each age, sex, and height group, provide a “normal range” for p60 measurements in 60 year old males who are 69 inches tall based on the 95% prediction interval.

