Bayes Theorem and Probability

Revision

Consider events A and B, and their counterparts ~A and ~B.

1.  P(A | B) = 


2.  Multiplication Rule:


P(A B) = P(B)P(A | B)


or


P(A B) = P(A)P(B | A)

3.  Bayes Theorem:  Consider A1, A2, . . . An
P(Ai | B) = 


Example:  Bayes’ Theorem

Marginal (or prior) probability of having a particular disease:

P(disease) = .01

P(~disease) = .99

Test:

P(positive|disease) = .97

P(positive|~disease) = .05.

Suppose a person is selected at random and given the test and the test indicates that the disease is present.  What is the probability that this person actually has the disease?

This is a posterior probability.

P(disease|positive) = revised prior.

P(disease|positive) = 

= 


= 

 = .16

Suppose the individual is not randomly selected from the population at large:

Suppose A1’ is the event that the individual selected from a population subgroup has the disease and that



P(A1’) = .2 for his/her subgroup.



P(A2’) = .8

P(A1’ | B) = 

 = .829
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