Section 8-4  Bayes Formula
Example 4. It is estimated that 10% of Olympic athletes use steroids. The test currently being used to detect steroids is said to be 93% effective in correctly detecting steroid users. It yields false positives in only 2% of the tests. Derive a mathematical model of this situation and use it to answer the following questions:

a) A country’s best weightlifter tests positive. What is the probability that he actually takes steroids?
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b) A country’s best weightlifter tests negative. What is the probability that he actually takes steroids?
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Example 5. 10% of the pens made by Apex are defective. Only 5% of the pens made by Acme are defective. Because the Apex pens are cheaper, an office orders 70% of its pens from Apex and 30% from Acme. A pen is selected at random and found to be defective. What is the probability that it was manufactured by Apex? What is the probability that it was manufactured by Acme?
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A faster way to find the second probability would be to use the property P(Success) = 1 – P(Failure). In this case, “success” means the defective pen was made by Acme and “failure” means it wasn’t (it was made by Apex):
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Example 6. A printer has seven book-binding machines. For each machine, the table below gives the proportion of the total book production that it binds and the probability that the machine produces a defective binding.

	Machine
	Proportion of Books Bound
	Probability of Defective Binding

	1
	.10
	.03

	2
	.05
	.03

	3
	.20
	.02

	4
	.15
	.02

	5
	.25
	.01

	6
	.15
	.02

	7
	.10
	.03


[image: image9.emf]Athlete Test Prob

Pos (.93) 0.093

User (.10)

Neg (.07)0.007

Pos (.02) 0.018

Non-User(.90)

Neg (.98)0.882


a) A book is selected at random and found to be defective. What is the probability that it was bound by machine 1?

Using only the rows shaded blue:
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b) Suppose the randomly selected book was not defective. What is the probability that it was bound by machine 1?

Using only the rows shaded light magenta:
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