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PORTLAND STATE UNIVERSITY
Department of Mathematics & Statistics

Applications of Bayes’ Theorem

1. Suppose that you are walking down the street and notice that the Dept.
of Public Health is giving a free medical test for a certain disease. The
test is 90% reliable in the following sense: If a person has the disease,
there is a probability of 0.9 that the test will give a positive response;
whereas, if the person doces not have the discase, there is a probability
of 0.1 that the test will give a positive response.

Data indicate that your chances of having the discase are only 1 in
10,000; that is, 0.0001. However, since the test costs you nothing and
is fast and harmless, you decide to take the test. A few days later you
learn that you had a positive response to the test. What is now the
probability that you have the disease?

2. Three different machines My, My, M3 were used for producing a large
batch of similar manufactured items. Suppose 20% of the items are
produced by M, 30% of the items by M,, and 50% by Ms;. Suppose
further that 1% of the items produced by M; are defective, 2% of the
items produced by M, arc defective, and 3% of the items produced by
M3y are defective. Finally, suppose that onc item is selected at random
from the entire batch and it is found to be defective. Determine the
probability that the item was produced by M,.
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