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Homework 6

1. A certain disease has a prevalence of 13%. There is a test for it that has a sensitivity of 97% and a specificity of 96%. Convert these probabilities into frequencies in a total population of 1000. What is the number of people who have the disease and test positive, have the disease and test negative, do not have the disease and test positive, do not have the disease and test negative? If a randomly chosen person tests positive, what is the probability that that person has the disease? If a randomly chosen person tests negative, what is the probability that they do not have the disease?

2. Explain why it is that even with very high sensitivity, the number of false positive readings might be of great concern in screening for diseases such as breast or lung cancer.

3. You are a juror in a murder trial for a homocide committed in St. Paul. The prosecution’s case rests entirely on DNA evidence found on the murder weapon and at the scene of the crime. The DNA matches that of the accused, and you are told that such a match can only be expected 1 in a 100 million times. What additional information would you want? How would you explain any concerns you have to the other jurors?

4. Explain the difference between measuring survivability and mortality in the treatment of a deadly disease such as lung cancer. Explain why a treatment might well increase survivability without improving mortality.

5. You are trying to explain the Monty Hall problem to a friend. You tell him that if you pick door A and Monty Hall opens door B and shows you a goat, then you should switch your guess to door C. The friend is confused. He can’t understand why opening door B changes the probability that the car is behind door A. Explain it to him.

6. You have learned that in your school, the probability that a student is left-handed is 2/15 = 13.3%. Determine how many universal desks you want to order for each classroom and justify your decision.

7. Three colleges in the same region, colleges A, B, and C, decide to form a ten-member committee of students representing the three colleges. It is decided that representation will be proportional to the number of students in each college in such a way that each college will have at least one representative. College A has 1455 students, College B has 1683 students; and College C has 2706 students.

a. Find the standard divisor and each college’s standard quote.

b. Use Hamilton’s method to apportion the number of committee members to each college.

c. Use Lowndes’ method to apportion the number of committee members to each college. 

d. Use the Huntington-Hill Method to apportion the number of committee members to each college.

e. Which of the methods would College A prefer? Why?

f. Which of the methods would College C prefer? Why?

8. Explain why it is that when apportioning Representatives to the US House, if one state is entitled to 1.6 representatives and another is entitled to 9.6 representatives and we have 11 representatives to apportion between them, it is fairer to give 2 representatives to the small state and 9 to the large state than to give 1 representative to the small state and 10 to the large state.

9. Explain a context in which the geometric mean of two numbers gives a fairer average value than adding the numbers and dividing by 2.
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