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A suspect is seen fleeing the crime. The suspect is positively 

identified as being at least six feet tall and was wearing a 

nurse’s uniform.  Exactly 5%  of the  male population is at 

least 6 feet tall, while 0.5% of the female  population is at least 

6 feet tall, and 98% of all nurses are female. What are the odds 

that the suspect is a male.

prior probability x conditional probability = 
posterior probability

Eye witness I
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1% of women at age forty who participate in routine 
screening have breast cancer.  80% of women with 
breast cancer will get positive mammographies.  9.6% 
of women without breast cancer will also get positive 
mammographies.  A woman in this age group had a 
positive mammography in a routine screening.  What is 
the probability that she actually has breast cancer?

STATISTICAL SOLUTION

To put it another way, before the mammography 
screening, the 10,000 women can be divided into two 
groups:

Group 1:  100 women with breast cancer.

Group 2:  9,900 women without breast cancer.

Cancer problem I
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1% of women at age forty who participate in routine 
screening have breast cancer.  80% of women with 
breast cancer will get positive mammography's.  9.6% 
of women without breast cancer will also get positive 
mammography's.  A woman in this age group had a 
positive mammography in a routine screening.  What is 
the probability that she actually has breast cancer?

BAYESIAN SOLUTION

prior probability: 

P(C) = 1%   and  P(~C) = 99%

the two conditional probabilities are collectively 
termed the liklehood ratio: 

P(M | C) = 80%   i.e probability of +ve mammogram 
given that she has cancer

P(M | ~C) = 9.6% i.e probability of +ve mammogram 
given that she does not

  have cancer

Cancer Problem II
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A town has two taxi companies, one runs blue taxi-cabs and the other 
uses black taxi-cabs. It is known that Blue Company has 15 taxis and 
the Black Cab Company has 85 vehicles. Late one night, there is a hit-
and-run accident involving a taxi. It is assumed that all 100 taxis were 
on the streets at the time. A witness sees the accident and claims that a 
blue taxi was involved. A vision test of the witness under conditions 
similar to those on the night in question shows he can successfully 
identify the colour of the taxi 4 times out of 5 (80% of the time). The 
rest of the time, he misidentifies a blue taxi as black or a black taxi as 
blue. What is the probability that the witness evidence is correct?  

If the witness claimed that a black taxi was involved what is the 
probability that the witness evidence would be correct

Eye witness II
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Suppose that a barrel contains many small plastic eggs.  Some 

eggs are painted red and some are painted blue.  40% of the 

eggs in the bin contain pearls, and 60% contain nothing.   30% 

of eggs containing pearls are painted blue, and 10% of eggs 

containing nothing are painted blue.  What is the probability 

that a blue egg contains a pearl? 

Sorting Problem
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