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Biost 517 
Applied Biostatistics I 

 
Final Examination Key 

December 14, 2005 
 
 
Name:                                                                                                          _ 
 
Instructions: Please provide concise answers to all questions. Rambling answers touching on topics not directly 
relevant to the question will tend to count against you. Nearly telegraphic writing style is permissible.. 
 
The examination is closed book and closed notes. You may use calculators, but you may not use any special 
programs written for programmable calculators. Should you not have a calculator available, write down the 
equation that you would plug into a calculator. 
 
If you come to a problem that you believe cannot be answered without making additional assumptions, clearly 
state the reasonable assumptions that you make, and proceed. 
 
Please adhere to and sign the following pledge. Should you be unable to truthfully sign the pledge for any 
reason, turn in your paper unsigned and discuss the circumstances with the instructor. 
 
PLEDGE: 
 
On my honor, I have neither given nor received unauthorized aid on this examination: 
 
                                      Signed:                                                                                                         _ 
 
 
All problems use a subset of data from the Cardiovascular Health Study. This large government 
sponsored cohort study followed more than 5,000 adults aged 65 years and older living in one of 
four communities. The primary goals of the study were to observe the incidence of cardiovascular 
disease (especially heart attacks and heart failure) and cerebrovascular disease (especially strokes) 
in the elderly over an 11 year period. 
 
The data used in this examination are the following variables measured on 5,000 individuals. 

 ptid= patient identification number uniquely identifying each participant 
 site= clinical site for each participant (coded 1, 2, 3, or 4) 
 age= age (in years) of the participant at the start of the study 
 male= indicator that the participant is male (0= female, 1= male) 
 smoker= indicator that the participant was a smoker at the start of the study(0= no, 1= yes) 
 cholest= the particpant’s serum cholesterol level at the start of the study (mg/dl) 
 obstime= time of observation (in years) until death or last follow-up for the participant 
 dead= indicator that the participant was dead at the time recorded in obstime 
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1.  (20 points) The following table presents descriptive statistics for the dataset. 
 

variable |    N   mean      sd    min    p25    p50    p75    max 
    ptid | 5000   2501    1444      1   1251   2501   3751   5000 
    site | 5000    2.5     1.1    1.0    1.0    2.0    4.0    4.0 
     age | 5000   72.8     5.6   65.0   68.0   72.0   76.0  100.0 
    male | 5000  0.419   0.493  0.000  0.000  0.000  1.000  1.000 
  smoker | 4994  0.121   0.326  0.000  0.000  0.000  0.000  1.000 
 cholest | 4953  211.7    39.3   73.0  186.0  210.0  236.0  430.0 
 obstime | 5000  6.484   1.853  0.014  5.593  7.331  7.682  8.055 
    dead | 5000  0.224   0.417  0.000  0.000  0.000  0.000  1.000 

 
 
a. For each of the variables given above, indicate the descriptive statistics that are not 

of scientific use to answer any scientific question. Very briefly explain why. (Most 
often, a single word would suffice.) 

Ans: ptid and site are nominal (unordered categorical) variables, so none of the 
descriptive statistics are of interest. male and smoker are binary variables, so 
we can use the mean as the proportion of males and smokers in the sample. 
The other descriptive statistics are interpretable, but boring. age and 
cholest are continuous quantitative variables, so all of the descriptives are of 
interest. obstime and dead are variables measuring a censored time to 
event, so any scientifically useful descriptive statistics about the time to death 
or probability of surviving past any given time would need to be computed 
from Kaplan-Meier estimates.  

b. Using those descriptive statistics that are relevant, do any of the variables appear to 
be prone to outliers? Very briefly explain your reasoning. 

Ans: Because the minimum age is only 1.5 SD below the median, while the 
maximum age is 5 SD above the median, I might worry that some of the oldest 
subjects are outliers. Similarly, for cholesterol, the minimum is 3.5 SD below 
the median, while the maximum is 5.5 SD above the median. This skewness 
may be due to outliers. (We cannot assess outliers very reliably in the censored 
variable, and the concept of outliers is not very interesting for binary variables 
or nominal variables.) 

2.  (36 points) The following analysis was performed to examine the relationship between age 
at study entry and serum cholesterol level at study entry.  

 
Scatterplot of serum cholesterol by age (with superimposed lowess smooth): 


















