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Biost 517: Applied Biostatistics I

Emerson, Fall 2012
Homework #4
October 19, 2012
Written problems: To be handed in at the beginning of class on Friday, October 26, 2012. 
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. However, for this homework, we have no real need for the encoded variables, so it will suffice to just use the following code (that identifies variables sex, deg, field, and rank as string variables):
infile case id str9 sex str9 deg yrdeg str9 field startyr year str9 rank admin salary using salary.txt
You should drop the first line of the file, as that only contained the column labels 

drop in 1
To read the data into R, you could use 

SALARY <- read.table(“http://www.emersonstatistics.com/datasets/salary.txt”,

header=TRUE, stringsAsFactors=FALSE)

A couple important points about this data set:

· We sample all non medical school faculty who are working for the university in 1995.

· We include a record for each of those faculty members for each year they worked for the university between 1976 and 1995.

· Obviously, every faculty member in the data set will have one record for 1995. Hence, by selecting if year==95, we will select only one row for each faculty member.

For this homework, we are in part interested in whether the university discriminates against women in promotion. Because there is a time clock for gaining tenure (assistant professors who are not granted tenure in their 6th year are typically not rehired), we choose to examine promotion from associate professor to full professor.

First we have to determine the earliest year in this data set that each faculty member was an associate professor. (The following code will have missing values for faculty who were never an associate professor in our data.)
In Stata:

· We first follow a two stage procedure using egen to identify the earliest time each person was an associate professor
· egen grbg= min(year) if rank==”Assoc”, by(id)

· egen fstAssoc= mean(grbg), by(id)

· We then want to ignore all faculty who were hired as an associate professor or who were an associate professor in 1976, because we do not know how long they were associate professor prior to being hired
· replace fstAssoc=. if fstAssoc==startyr | fstAssoc==76
· We then follow a two stage procedure using egen to identify the earliest time each person was a full professor
· drop grbg

· egen grbg= min(year) if rank==”Full”, by(id)

· egen fstFull= mean(grbg), by(id)

· Now we create a variable that indicates whether we observed a faculty member to be promoted to associate and later promoted to full
· g promoted= 0

· replace promoted= 1 if fstAssoc!=. & fstFull!=.

· Now we want to create a variable that measures the (possibly censored) time to promotion from associate to full.
· First we compute the difference
· g ttofull= fstFull - fstAssoc

· That variable will be missing for any subject who was missing either fstFull or fstAssoc. We need to register that anyone who was still employed as an associate professor in 1995 was censored for their time to promotion (note that promote will already have them as a 0)
· replace ttofull= 95 – fstAssoc if fstAssoc!=. & fstFull==.

· Because Stata will just drop cases with missing data from all analyses, we can make sure that our survival analyses use only one case for each faculty member by setting missing data for everything but 1995
· replace ttofull= . if year!= 95
· And now we “set” the survival variable to be used in analyzing the time to promotion
· stset ttofull promoted
In R, the equivalent variables can be created using my functions with the following code
· fstAssoc <- clusterStats(SALARY$year, SALARY$id, ”min”, subset=SALARY$rank==”Assoc”)

· fstAssoc[fstAssoc==SALARY$startyr] <- NA
· fstFull <- clusterStats(SALARY$year, SALARY$id, ”min”, subset=SALARY$rank==”Full”)

· promoted <- !is.na(fstAssoc) & !is.na(fstFull)
· ttofull <- ifelse(is.na(fstFull),95,fstFull) – fstAssoc

· ttofull <- ifelse(year==95,ttofull,NA)
· ttofull <- Surv(ttofull, promoted)

Questions for Biost 514 and Biost 517:

1. For each faculty member in the data set, generate appropriate descriptive statistics by sex on the distribution of academic field, year in which he/she attained his/her highest degree, year he/she was hired at the university, academic rank in 1995, and monthly salary in 1995. Comment on any differences you observe between men and women faculty in these measurements.
We are interested in estimating the probability distribution of time to faculty promotion to full professor from the time of promotion to associate professor.

a. If you followed my suggestions on how to process the variables for the analyses that might be used to analyze this question, some subjects will be missing data. How would you characterize the reason for the missing data (what term might you use)? How does omission of these subjects from the analysis affect the scientific interpretation of the analyses?

b. Provide suitable descriptive statistics for the distribution of times to promotion for faculty in the dataset.  
Produce a plot of survival curves by the groups defined by sex. Produce a table of estimates of the 75th, 50th, and 25th percentiles of the survival distribution within each stratum. Also include in that table the estimated probabilities of remaining unpromoted for 4, 5, and 6 years for each stratum. Are the estimates suggestive that sex is associated with time to promotion? Give descriptive statistics supporting your answer.

Produce a plot of survival curves by the groups defined by academic field. Produce a table of estimates of the 75th, 50th, and 25th percentiles of the survival distribution within each stratum. Also include in that table the estimated probabilities of remaining unpromoted for 4, 5, and 6 years for each stratum. Are the estimates suggestive that academic field is associated with time to promotion? Give descriptive statistics supporting your answer.

Produce a plot of survival curves by the groups defined both by sex and the academic field. Produce a table of estimates of the 75th, 50th, and 25th percentiles of the survival distribution within each stratum. Also include in that table the estimated probabilities of remaining unpromoted for 4, 5, and 6 years for each stratum. Are the estimates suggestive that field confounds the association between sex and time to promotion? Give descriptive statistics supporting your answer.

c. Suppose we are interested in whether sex might be associated with time to promotion differently in the different academic fields (i.e., we are interested in whether academic field modifies the association between sex and time to promotion). Provide descriptive statistics addressing this question.
2. The comparisons of time to promotion across sex groups might be potentially confounded by other variables.

a. Would you a priori (before looking at the data) suspect that comparisons across sex groups of time to promotion might be confounded by year of degree? Explain. Provide descriptive statistics that explore the possibility of such confounding.

b. Would you a priori (before looking at the data) suspect that comparisons across sex groups of time to promotion might be confounded by calendar year at the time the faculty member first became an associate professor? Explain. Provide descriptive statistics that explore the possibility of such confounding.

3. Provide the sample correlation between year of hire at the university and monthly salary in 1995 for all faculty members in the dataset, as well as separately for men and women. How might you explain the differences between the overall correlation and the stratum specific correlation? Justify your answer with descriptive statistics.

Questions for Biost 514 only:

4. Consider a continuous random variable X having density f(x) and cumulative distribution function F(x).  Define survivor function S(x) = 1 – F(x). Further suppose that E(X) is finite. Show that
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Assignment for Discussion Sections

Mon Oct 22 – Fri Oct 26
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.)
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