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Biost 517: Applied Biostatistics I

Emerson, Fall 2005
Homework #2
October 7, 2005
Written problems: To be handed in at the beginning of class on Wednesday, October 12, 2005. 
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

· SEP.doc

· dfmo.doc (consider the “long” format)
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 hw2salary.txt which represents three samples of monthly salary (in US dollars) for male and female university faculty. For each sample (labeled “A”, “B”, “C”), salaries for 1000 men and 1000 women were sampled. Of particular interest is whether there is evidence that men tend to be paid more than women in the populations from which each of the samples were drawn.

The data are presented in what will be called “wide” format. That is, a separate variable is presented for each group: men at university A, women at university A, men at university B, women at university B, etc. There is no particular matching between subjects given in the different columns in the same row: They are just listed in this way to make reading the data in easier. The file hw2salary.txt can be downloaded from the course web pages. It can be read into Stata using the command (typed all on one line)
infile AMales AFemales BMales BFemales CMales CFemales using  hw2salary.txt
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 salary, 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 salaries at the requested levels. There are many ways to do this. One way is as follows:

· generate AMslrygt50= 1
· replace AMslrygt50= 0 if AMales < 50000/12
Similar variables could be created for both sexes at all universities and all thresholds.

Using the three samples of salary data in the file hw2salary.txt, generate the following descriptive statistics for each sex in each 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 subjects earning at least $50,000 per year

· Proportion of subjects earning at least $75,000 per year

For each sample, how would you answer the question regarding whether men tend to be paid more than women?
3. For the males at University A:
a. Give one person (tell which case you use by row number) a raise (tell how much of a raise) that would increase the mean monthly salary for men at that university by at least $1,000 (tell what the resulting mean monthly salary is).
b. Give one person (tell which case you use by row number) a raise (tell how much of a raise) that would increase the geometric mean monthly salary for men at that university by at least $1,000 (tell what the resulting mean monthly salary is).
c. Explain why you cannot give one person a raise and increase the median monthly salary for men at that university by $1,000, What is the maximum increase in median monthly salary that you can attain by giving one person an arbitrarily large raise?
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 AMales, 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 AMales
· list AMales case in 1/10      (will list the cases in the first 10 rows (after any sorting))
· replace AMales= AMales + 50 in 1     (will increase the monthly salary of the case in the first row of the dataset (as currently sorted) by $50)
· replace AMales= AMales + 50 if case==10     (will increase by $50  the monthly salary of the case that was the 10th listed in the original dataset, providing you defined the variable “case” prior to sorting)
· means AMales             (will provide arithmetic, geometric, and harmonic means)
DATA ANALYSIS
To be discussed in discussion section October 12 - 17, 2005.
We will continue to discuss the general approach to an analysis of the scientific question posed in the documentation for the FEV data set.

