MTH 1250
Homework #5

“Bayes’ Theorem”

1. A new, simple test has been developed to detect a particular type of cancer. The test must
be evaluated before it is put into use. A medical researcher selects a random sample of
1000 adults and finds (by other means) that 2% have this type of cancer. Each of the 1000
adults is given the test, and it is found that the test indicates cancer in 98% of those who
have it and in 1% of those who do not. Based on these results, what is the probability
of a randomly chosen person having cancer, given that the test indicates cancer? What is
the probability of a randomly chosen person having cancer, given that the test does not

indicate cancer?

2. In a random sample of 200 women who suspect that they are pregnant, 100 turn out to be
pregnant. A new pregnancy test given to these women indicated pregnancy in 92 of the
100 pregnant women and in 12 of the 100 non-pregnant women. If a woman suspects she
is pregnant and this test indicates that she is pregnant, what is the probability that she is
pregnant? If the test indicates that she is not pregnant, what is the probability that she is

not pregnant?

3. In a random sample of 1000 people, it is found that 7% have a liver ailment. Of those
who have a liver ailment, 40% are heavy drinkers, 50% are moderate drinkers, and 10%
are non-drinkers. Of those who do not have a liver ailment, 10% are heavy drinkers, 70%
are moderate drinkers, and 20% are non-drinkers. If a person is chosen at random and it
is found that he or she is a heavy drinker, what is the probability of that person having a

liver ailment? What is the probability for a non-drinker?

4. A test for tuberculosis was given to 1000 subjects, 8% of whom were known to have tu-
berculosis. For the subjects who had tuberculosis, the test indicated tuberculosis in 90%
of the subjects, was inconclusive for 7% , and indicated no tuberculosis in 3%. For the
subjects who did not have tuberculosis, the test indicated tuberculosis in 5% of the sub-
jects, was inconclusive for 10%, and indicated no tuberculosis in the remaining 85%. What
is the probability of a randomly selected person having tuberculosis, given that the test
indicates tuberculosis? What is the probability of a randomly selected person not having

tuberculosis, given that the test was inconclusive?



