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Biost 517: Applied Biostatistics I

Emerson, Fall 2012
Homework #2
October 4, 2012
Written problems: To be handed in at the beginning of class on Wednesday, October 10, 2012. (The dataset on smoking and lung function will continue to be discussed in Discussion Section October 8-12.)

Homework papers will generally be returned during discussion section. Please indicate on your homework the discussion section you will likely attend next.
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.)

1. The class web pages contain descriptions of two datasets

· Salary data (salary.doc)
· Beta carotene data (carot.doc) 

a. For each of the described scientific questions, briefly characterize the type of statistical question to be answered. That is, using the classification presented in class, characterize the problem as clustering of cases, clustering of variables, quantifying distributions within groups, comparing distributions across groups, or prediction, identifying any variable whose distribution is of interest and any groups that might be being compared.

b. For each of the datasets, classify the available measurements with respect to the statistical role they might play in answering the scientific question. That is, using the classification presented in class, identify which variables might be outcome measurements, predictors of interest, subgroup identifiers for interactions, potential confounders, precision variables, surrogates for the response, or irrelevant.
c. For each of the datasets, classify the available measurements with respect to the type of measurement: qualitative versus quantitative, unordered versus partially ordered versus ordered, discrete versus continuous, and interval versus ratio.
2. This problem deals with a data set containing laboratory data from a clinical trial of methotrexate (MTX) in primary biliary cirrhosis (PBC). The data and documentation can be found on the class web pages. The file mtxlabs.txt can be downloaded and read into Stata using the command (typed all on one line)
infile case ptid str16 rdate tx week ondrug bili alb ptinr fvc fvcpred dlco dlcopred using  mtxlabs.txt

Note the definition of variable rdate as a “string” variable. We need to do this because the randomization date is in the mm/dd/yyyy format. It is easier to do arithmetic with dates if they are in “Julian” dates, which are defined as the number of days from some reference (each computer program tends to use its own reference date). Stata has a facility to change string representation of dates to Julian dates. For instance, the following code will generate a new variable rndmzdt by converting the string variable rdate to a Julian date (which is, of course, just an integer):

· g rndmzdt = date(rdate,"mdy")
Because a Julian date is not very interpretable at first reading by a human, it is probably wise to keep the string variable around, as well.

In R, you can type

mtx <- read.table(
      "http://www.emersonstatistics.com/datasets/mtxlabs.txt", header=T)

To convert the dates (which were in this case read in as numbers) to a Julian date, you can use (the following command obtains “integer remainders” using “%%”)

rndmzdt <- as.Date(paste(trunc(mri$mridate/10000),
trunc((mri$mridate %% 10000)/100),
mri$mridate %% 100,sep="/"),"%m/%d/%y")

The questions can be answered using the Stata commands (other commands would also work)
· tabstat …, stat(n mean sd min p25 med p75 max iqr r) col(stat) format
· hist …, bin(20)
· means …
Note that I added the statistics “iqr” for interquartile range and “r” for range. You will have to use “means” to get the geometric mean, though it could also be obtained by generating a new variable that is the log transformed lab values, taking the mean of that new variable, and then exponentiating the result (you would do this last step with “display” or a hand calculator).
You many want to create a new variable which dichotomizes lab values at the requested levels. There are many ways to do this. One way is as follows:

· generate bilihigh = 1
· replace bilihigh = 0 if bili < 2.5
If you use this method, you will also need to make sure that missing data is handled appropriately. In this case, we can set all cases with missing data for bili to also have missing for bilihigh (a period by itself is used as the code for missing data):

· replace bilihigh = . if bili == .
Another approach is to use the recode Stat command:

· generate bilihigh = bili
· recode bilihigh min/2.5=0 2.5/max=1

Similar variables could be created to indicate low albumin (less than or equal to 2.5) or high PTINR (greater than 1.3).

Users of my descrip() function in R could either generate a new variable

· bilihigh <- dsst$bili >= 2.5
or can use the descrip() arguments that return cumulative probabilities or survivor function probabilities (note that it will produce these probabilities for all the variables, even though you might only want it for some—the alternative is to make separate calls for each variable)
· with (mtx, descrip (bili, ptinr, alb, labove=2.5, rbelow=2.5, above=1.3))
Using the three laboratory values of bilirubin, albumin, and PTINR, generate the following descriptive statistics for each treatment group in the sample.

· Histogram

· Number of cases with missing data

· Mean
· Geometric mean
· Median

· Mode (it suffices to take an approximate mode from a histogram)
· Standard deviation

· Variance

· Minimum and maximum

· Range (the difference between minimum and maximum)
· 25th, 75th percentiles

· Interquartile range (the difference between 25th and 75th percentiles)
· Proportion of cases with “advanced” liver disease, which we will define as a bilirubin that is 2.5 or greater, an albumin that is 2.5 or less, or a PTINR greater than 1.3.
· Proportion of cases with “severe” liver disease, which we will define as a bilirubin that is 5.0 or greater, an albumin that is 2.0 or less, or a PTINR greater than 2.0
a. For each laboratory test, how would you answer the question regarding whether measurements made on patients in the placebo group tend to be worse than those made on patients made on patients in the methotrexate group? 

b. Suppose you were instead interested in answering the question of whether after treatment patients in the placebo group tend to have worse liver disease than patients in the methotrexate group? Discuss the difficulties in answering such a question with these data and the descriptive statistics you produced above. (You do not have to answer this question yet, just identify the issues. Note the very careful wording I choose when I talk about “measurements made on patients” in part a versus just referring to “patients” in part b.)
3. Suppose you are an unethical researcher who wants to prove that MTX provides a substantial benefit, where “substantial” is thought (by you) to be a tendency for the bilirubin level to be half as high in the MTX arm as it is in the placebo arm. 
a. Alter one measurement (tell which case you use by row number and tell how you change that bilirubin measurement) in such a way that would have the mean bilirubin for measurements made on patients from the MTX arm less than half the mean bilirubin measurements made on patients from the placebo arm.
b. Alter one measurement (tell which case you use by row number and tell how you change that bilirubin measurement) in such a way that would have the geometric mean bilirubin for measurements made on patients from the MTX arm less than half the geometric mean bilirubin measurements made on patients from the placebo arm.
c. If possible, alter one measurement (tell which case you use by row number and tell how you change that bilirubin measurement) in such a way that would have the median bilirubin for measurements made on patients from the MTX arm less than half the median bilirubin measurements made on patients from the placebo arm. If it is not possible, explain why not.
d. What does the above say about the influence that an outlier can have on the group mean, geometric mean, or median?
In order to do this problem, you can consider using the data editor to modify a single case (I don’t usually recommend this, but in this case it is the fastest way). You may alternatively want to create a variable listing the case number, have the data sorted by the value of bili, list the values in a few rows, replace the values in a single row, and examine the arithmetic and geometric means:
· g case= 1/_N           ( _N is a special Stata variable storing the number of cases)
· sort bili
· list bili case in 1/10      (will list the cases in the first 10 rows (after any sorting))
· replace bili= bili + 0.5 in 1     (will increase the bilirubin  of the case in the first row of the dataset (as currently sorted) by 0.5)
· replace bili= bili + 0.5  if case==10     (will increase the bilirubin  of the case with variable case equal to 10 by 0.5)
· means bili             (will provide arithmetic, geometric, and harmonic means)
