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PORTLAND STATE UNIVERSITY
Department of Mathematics & Statistics

Applications of Bayes' Theorem

1. Supposc that you arc walking down thc strcct and notice that the Dcpt.
of Public Health is giving a frcc mcdical tcst for a ccrtain disease. The
tcst is 90% rciiablc in the following scnsc: If a person has thc disease,
thcre is a probability of 0.9 that thc tcst wili give a positive rcsponse;
whcrcas, if thc pcrson docs not have thc discase, thcre is a probability
of 0.1 that thc tcst will givc a positivc rcsponsc.

Data indicatc that your chanccs of having the diseasc are only 1 in
10,000; that is,0.0001. Howcver, since the tcst costs you nothing and
is fast and harmlcss, vou dccidc to takc the test. A fcw clays latcr you
Iearn that you had a positivc rcsponse to thc test. What is now the
probability that you havc the diseasc?

2. Threc differcnt machincs h'11, M2,M3 werc uscd for producing a large
batch of similar nranufacturcd items. Suppose 20% of the iterns arc)
produccd by Mt, 3A'yo of the itcrns by Mr, and 50% by Mr. Suppose
further that l% of the itcms produced by Mt are defective, 2Yo of the
itcms produccd by M, arc dcfcctivc, and 3% of thc itcms produced by
Ms arc defective. Finally) supposc that onc itern is selectcd at random
from the cntirc batch and it is found to bc dcfcctive. Determinc the
probability that thc itcm wa"s produced by Mr.
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