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Unit 2 – Introduction to Probability 
Homework #4 (Unit 2 – Introduction to Probability) 

 
Due Date:  Monday October 5, 2015 

Last submission date for credit:  Monday October 12, 2015 
 
 

1. These exercises are intended to give you practice in thinking about the real world meanings 
              of some of the measures of association.  See unit 2 notes, section 9, Probabilities in Practice, 
              especially pp 35-48. 
 
            In introductory epidemiology, one of the study designs that are introduced is the  
            (prospective) cohort study.  In this type of study involving two groups, the investigator  
            enrolls set (set by design) numbers of participants into each of the two groups 
            that are generically described as “exposed” and “not exposed” and follows them forward 
            to a designated end of the observation period, at which point one or more outcomes 
            are measured. 
 
             The following table is from a cohort study of Danish men and women that investigated two  
           outcomes, alcohol intake and mortality, in relationship to a number of possible influences:   
           sex,  age,  body mass index, and smoking.  Shown in this table is a cross-tabulation of  
           alcohol intake and death, by sex and level of alcohol intake.   
 

 
               
 
          (a)  From the information in the table, construct a table with 2 rows and 2 columns. 
                Define your rows by sex and your columns by mortality.  What you will have 
                constructed is called a contingency table, and specifically, a 2x2 table. 
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          (b)  Next, construct the following contingency table, again with 2 rows and 2 columns. 
                 Define your first row to be persons who consume less than one beverage per week. 
                 Define your second row to be persons who consume more than 69 beverages per week 
                 Define your columns by mortality. 
 
          (c)  Using the information in your 2x2 table that you constructed in Exercise 1b,  
                calculate the risk of death among persons who consume less than one beverage per week.   
               Then calculate the risk of death among persons who consume more than 69 beverages per  
                week. 
 
         (d)  In 1-2 sentences, compare the two risk estimates you obtained in Exercise 1c. 
                 
2. This question is an elaboration of the thinking that was developed in question 1. 
            
           Another study design that is introduced in introductory epidemiology is the  
           case-control study.  This study design also calls for the comparison of 
            two groups.  Here, however, the investigator enrolls set (again, set by design) numbers of  
           participants, defined by their disease status at the start of the study.  “Cases” are the  
           enrollees with disease.  “Controls” are the enrollees who do not have the disease under  
           investigation.   The investigation involves looking back in time (“retrospective review”)  
           at the histories of all study participants.  The goal of this “back in time” look is to see 
           if the cases are different from the controls with respect to their history of some exposure of 
           interest. 
  
           The table below is from a case-control study that investigated the relationship of  
           occurrences of Down Syndrome (cases) to history of exposure to maternal smoking 
           during pregnancy.  Shown in the table are some characteristics of the mothers, together with 
          their status with respect to their history of smoking during pregnancy.  
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           (a)  Using the information in the table, construct separate 2x2 contingency tables, one 
                  for mothers aged < 35 years and the other for mothers aged > 35 years. 
                  Define rows by exposure (smoked during pregnancy versus not).  Define 
                  columns by case status (cases versus controls).  
 
           (b)  For each of the 2x2 tables you constructed in Exercise #2a, calculate two odds: 
                              (i)  Odds of smoking during pregnancy among cases 
                              (ii) Odds of smoking during pregnancy among controls 
 
 
          (c)  Using the calculations of odds that you obtained in Exercise #2b, calculate two odds  
               ratios: 
                               (i)  Odds Ratio for history of maternal smoking among mothers age < 35 
                              (ii)  Odds Ratio for history of maternal smoking among mothers age > 35 
 
 
         (d)  In 1-2 sentences, interpret your results in Exercise 2c. 
 
 
3.     This question is intended to re-enforce your appreciation of the distinction between the  
         two study designs:  prospective cohort versus case-control. 
 
          In 1-2 sentences, why can’t you calculate risk in a case-control study? 
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4.  This last question gives you practice thinking about diagnostic tests and the use of Bayes Rule. 
 
 
Enzyme immunoassay tests are used to screen blood specimens for the presence of antibodies to 
HIV, the virus that causes AIDS.  The presence of antibodies indicates the presence of the HIV 
virus.  The test is quite accurate but is not always correct.  The following table gives the 
probabilities of positive and negative test results when the blood tested does and does not actually 
contain antibodies to HIV. 
 
 
 Test Result  

 Positive (+) Negative (-) 
Antibodies present 0.9985 0.0015 
Antibodies absent 0.0060 0.9940 

   
  
 
Suppose that 1% of a large population carries antibodies to HIV in their blood. 
 
 
 

(a)   Draw a tree diagram (see again course notes for Unit 2, page 34) for selecting a person 
from this population (outcomes: antibodies present or absent) and for testing his or her 
blood (outcomes:  test positive or negative). 
 
 
 
 
(b)  What is the probability that the test is positive for a randomly chosen person for this  
       population?  
 
 
( c)  What is the probability that a person in this population has the HIV virus, given that 
        he or she tests negative?  
 
 
 
 
 

 
 
 


