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Biost 517: Applied Biostatistics I

Emerson, Fall 2010
Homework #3
October 13, 2010
Written problems: To be handed in at the beginning of class on Wednesday, October 20, 2010. 
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.)

Problems make use of the university salary data (salary.txt). The class web pages contain an annotated Stata log file (initsalary.doc) illustrating the way in which this data can be input into Stata. In particular, I illustrate how string variables can be encoded and how labels can be associated with particular values of variables. Because this is a very large file, you may also have to tell Stata to increase the amount of memory it is using for data. 

Questions for Biost 514 and Biost 517:

1. Generate appropriate descriptive statistics on all relevant variables for all measurements in the dataset according to sex.

2. Suppose we want to compare the salaries paid to men to those paid to women over the time period covered by this data.

a. From your results in problem 1, compare the mean of all salaries recorded for women in the dataset to the mean of all salaries recorded for men. (No statistical test need be performed. Just compare the descriptive statistics.) What scientific question would this be addressing? 

b. Generate appropriate descriptive statistics for salaries paid to Associate Professors by sex. Compare the mean salary paid to female Associate Professors to that paid to male Associate Professors. What scientific question would this be addressing? 
c. Compare the mean salary paid to women in 1995 to the mean salary paid to men in 1995. What scientific question would this be addressing?

d. Compare the mean salary paid to female Associate Professors in 1995 to the mean salary paid to male Associate Professors in 1995. What scientific question would this be addressing?

e. How does the difference between the sexes computed in part d compare to the difference you found in parts a-c? Which is more appropriate to address the question of a systematic tendency to discriminate against women? Why?
3. In problems 1 and 2, you generated descriptive statistics using all measurements in the dataset. However, multiple measurements were made on each subject. This problem guides you through the process of using Stata to determine how many repeat measurements are made on each individual.

The data file contains repeated measurements on each individual. When our interest is on how individuals fare, we often combine such repeated measurements into a single summary. For instance, we might consider taking the average of the measurements, the maximum or minimum of the measurements, or only the last measurement. Stata provides a command “egen” that will allow us to easily abstract such summaries by individual.

For instance, suppose we want the mean salary paid to each individual. We can obtain a variable mnslry that will contain that by:

· egen mnslry = mean(salary), by(id)
Each row will now have a value for variable mnslry that is equal to the mean of all the salary values for that individual. If you wanted to have instead the mean of salaries paid during the years 1990 - 1995 you could use:

· egen mnslry = mean(salary) if year > 89, by(id)
After this command, you would have a variable that had missing values for any rows corresponding to years 1989 or earlier, and for all other rows, the value for variable mnslry would be equal to the mean of all salaries paid in 1990 or later for that individual.

In this and the following problems you will need to use “egen” repeatedly in order to be able to perform analyses on a per individual rather than per measurement basis.

a. Use “egen” to generate a variable nassoc counting the number of years of available data for each individual as an Associate Professor, and provide suitable descriptive statistics for this variable using all cases in the datafile. The following Stata code will generate a variable grbg:
egen grbg= count(rank) if rank==2, by(id)

This variable will have missing data for any case in which rank was not 2 (i.e., not an Associate Professor). In order to obtain an entry for every row in the data set, we again use “egen”:

egen nassoc= mean(grbg), by(id)

Even after this command, there will still be missing data for any individual who was never an Associate Professor. Hence, we can now enter 0 for all cases in which nassoc is missing.

replace nassoc= 0 if nassoc==.

How many measurements in the datafile correspond to a faculty member having a maximum of 6 years as an Associate Professor? How many individuals does this represent? You might consider either or both of the following Stata commands:

table nassoc
list id rank nassoc if nassoc==6
b. As can be seen in part a, doing descriptive statistics on the summarized variable is still complicated due to the number of repeated measurements on each individual. If we want to find out the distribution of nassoc across individuals (rather than rows in the file), we will need to restrict our analysis to one row for each faculty member. In this data set every subject should have had a 1995 measurement. We can check that by considering the maximum value of year for each individual. Generate a variable maxyear containing the last year for which a subject has a row in the data set, and provide summary statistics to show that each subject has a 1995 measurement. The following Stata code can be used to generate maxyear:
egen maxyear=max(year), by(id)
c. Now, since we know that every individual has a row corresponding to 1995, when we desire statistics on each individual, we could obtain summary statistics just for rows corresponding to year==95. Describe the distribution of the number of measurements made on each subject. Provide descriptive statistics that allow us to compare the number of measurements per individual by sex. What might be the scientific importance of any differences between the sexes? What might be the statistical ramifications of any differences? Are there differences that concern you?

4. Generate a variable massoc reflecting the average of all salary measurements made for each individual while an Associate Professor.

a. Provide summary statistics for massoc for the two sexes using all available data in the data set. What scientific question could be addressed using these descriptive statistics?
b. Provide summary statistics for massoc for the two sexes when each faculty member is represented only once. What scientific question could be addressed using these descriptive statistics?
c. How do the standard deviation computed in part b differ from the standard deviations computed in problem 2b? Does this make sense? Why?

d. Using the results for part b, do you worry about outliers in the data? Explain.

5. Comparisons made in problem 4 controlled for the rank of the faculty member. Why might controlling for rank be inappropriate when looking for salary discrimination by sex?

6. The comparisons of salary across sex groups might be potentially confounded by other variables.

a. Would you a priori (before looking at the data) suspect that comparisons of salary might be confounded by academic field? Explain. Provide descriptive statistics that explore the possibility of such confounding.

b. Would you a priori (before looking at the data) suspect that comparisons of salary might be confounded by calendar year? Explain. Provide descriptive statistics that explore the possibility of such confounding.

Assignment for Discussion Sections

Wed Oct 20 – Mon Oct 25
We will be discussing descriptive statistics for the dataset on FEV and smoking in children. You should come to discussion section prepared to talk about your findings as you describe the sample univariately and bivariately. (You need not spend more than an hour looking at the descriptive statistics, but you should have looked at them.)

