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Section 7.5: Conditional Probability and Independence and Section 7.6: Bayes® Theorem

Definition: Conditlonal probability iz the probability of an event, A, will oeeur given that
another event, B, has already happened. This is denoted as PLA|D).

Example: This table classifics the English, History, Math, and Poly Sei majors at State U according
to their year. (There are no double majors.)

Freshmen(F) | Sophomores(Soph) | Juniors(J) | Seniors(Sr) || Totals
English(E) 64 %5 3 a |
History(H) 55 41 11 52 181
Math{M) 20) 32 500 60 180}
Poly Sci(PS) 70 23 a1 37 | 181
Totals 218 141 155 194 T13

If a student i scleeted at random, find

A) P(H | soph) =

B) P( (soph U J) [PS) =

Interpret these Statements: Express these questions nsing the correet probahility notation.

A factory makes widgets on three different machines; A, B and C; and a widpet is seleeted at random.

1. What is the probability that it is defeetive knowing that the widget was made on machine C7?

2. If the widget was made on machine A, what is the probability that it is defeetive?

3. What is the probability it i85 made on machine A and is not defeetive?

4. What is the probability the widpet is selected from line B or is defeetive?

5. What is the probability that the defeetive widget was made on machine 37

6. What is the probability that the widget is defeetive and came from machine A or machine B
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Example: Use the probability distribution and the events to answer those questions.

S i by o i 0 [

prob | 0.15 | 008 | 0.21 | 0.12 | 0.25 | 0.19
E=1{ae¢d,c} F = {b,d,f} G = {a, b, d}

Compute

A) P(E|G) =

B) P(C|F) =

Definition: Let E and F be two events of the sample space 5. Then the conditional probability that
I oecurs given that F has oeeurred i defined as

P(E|F) =

Example: It iz know from a survey that 20% of the people buy product A, 36% of the people buy
product B and 11% buy both products. Find the probability that

A) the person buys product A if they bought produet B.

B) the person does not buy product B knowing
that they bought product A.
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Example: A Jar has 5 red, 4 green, and 3 yellow items. T'wo items are drawn in sucecssion without
replacement. Construct the probability tree that represents this experiment.

Example: Draw the tree that represents this experiment: Draw onc ball from box A and plaee it into
box B. Then draw one ball from box B.

Box A Box A
3 red 2 roedd
5 grocn 5 yellow



