4 CONDITIONAL PROBABILITY
Example:

Of 200 people interviewed regarding intention to buy your product and whether or not they are financially able to do so, the following results were obtained:

	
	To Buy (B)
	Not to Buy (
[image: image1.wmf]B

)
	

	Able to finance (A)
	80
	20
	100

	Not able to finance (
[image: image2.wmf]A

)
	30
	70
	100

	
	110
	90
	200


which may be expressed as 

	
	To Buy (B)
	Not to Buy (
[image: image3.wmf]B

)
	

	Able to finance (A)
	.40
	.10
	.50

	Not able to finance (
[image: image4.wmf]A

)
	.15
	.35
	.50

	
	.55
	.45
	1


What is the probability that:

1.
A customer is financially able and has a desire to buy?   ( P(A ∩ B) )

2.
A customer has a desire to buy?    ( P(B) )

3.
A customer will buy given that she has the financial ability to pay?  (conditional probability P(B|A))

Conditional Probability

Defn: The conditional probability of B given A is
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Terminology:

Joint probability of A and B:
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Marginal probability of A: 
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Marginal probability of B: 
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Conditional probability of A given B: 
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A rearrangement of the above definition yields the following:

Multiplication Law of Probability:

Two events
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More than two events
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Independent Events

Defn: Independent Events

A and B are said to be independent if the probability of A is not influenced by B 

P(A|B) = P(A)

or if the probability of B is not influenced by A

P(B|A) = P(B)

Multiplication Law

Two independent events
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More than two independent events
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Example 1

Pull 3 cards from a deck without replacement.  What is the probability that all are black?

Example 2

Pull 4 cards from a deck with replacement.  What is the probability that all are black?

Example 3

Pull 4 cards from a deck with replacement.  What is the probability that at least one is red?

Example 4

What is the probability that a 3 letter sequence will not have any repeated letters?

Example 5

A box contains 100 chips, 75 are perfect and 25 defective.  Select 4 chips without replacement.  What is the probability of all chips being in working order?

Example 6

5 cards are selected from a deck with replacement.  What is the probability that all are different?

Example 7

In a party of 4, what is the probability that at least 2 will have the same birthday?
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