5.3 What are the Chances
What is Conditional Probability?
When we are trying to find the probability that one event will happen under the condition that some other event is already known to have occurred, we are trying to determine a conditional probability.
Suppose we know that event A has happened. Then the probability that event B happens given that event A has happened is denoted by P(B | A).
Example 1:
[image: ]
Define events 
E: the grade comes from an Engineering and Physical Science course, and 
L: the grade is lower than a B.
a) Find P(L)

b) Find P(E|L)


c) Find P(L|E)

Example 2:
[image: https://dr282zn36sxxg.cloudfront.net/datastreams/f-d%3A9eee0015b34baecad785c5795f878907e6798cff12219da7b05124f2%2BIMAGE%2BIMAGE.1]
a) Find the probability a student takes a car to school
b) Find the probability that a student is an 11th or 12th grader given that they take a car to school
c) Find the probability a student takes a bus given they are a 9th or 10th grader 

Conditional Probability and Independence
When knowledge that one event has happened does not change the likelihood that another event will happen, we say the two events are independent.
Two events A and B are independent if the occurrence of one event has no effect on the chance that the other event will happen. In other words, events A and B are independent if 
P(A | B) = P(A) and P(B | A) = P(B).
Example 3:
[image: tableun_05_09.jpg]
Are the events “male” and “left-handed” independent? Justify your answer.
Example 4:
[image: http://lrrpublic.cli.det.nsw.edu.au/lrrSecure/Sites/LRRView/14118/graphics/two-way_table_ex.gif]
Tree Diagrams
A way to model chance behavior that involves a sequence of outcomes is to construct a tree diagram.
Consider flipping a coin twice.  Draw a tree diagram to illustrate these events





What is the probability of getting two heads?


General Multiplication Rule
The idea of multiplying along the branches in a tree diagram leads to a general method for finding the probability P(A ∩ B) that two events happen together.
The probability that events A and B both occur can be found using the general multiplication rule
P(A ∩ B) = P(A) • P(B | A)
where P(B | A) is the conditional probability that event B occurs given that event A has already occurred.
If A and B are independent, then P(B | A) = P(B)
Example 1:
The Pew Internet and American Life Project finds that 93% of teenagers (ages 12 to 17) use the Internet, and that 55% of online teens have posted a profile on a social-networking site.
What percent of teens are online and have posted a profile? Use a tree diagram to help find the answer.






Example 2: 
A study found that 27% of adult Internet users are 18-29, 45% are 30-49 and 28% are over 50.  Another study found that 70% of Internet users in the 18-29 range have visited Youtube, 51% of Internet users 30-49 have visited Youtube and 26% of Internet users over 50 have visited Youtube.
What percent of all adult Internet users visit YouTube?







Example 3: 
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2. Find the probability that the computer is a laptop. Show your work.




image1.png
Grade Level
School A B BelowB
Liberal Arts 2,142 1890 2,268
Engineering and Physical Sciences 368 432 800
Health and Human Services 882 630 588
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Dominant Hand

Gender Right Left Total
Male 20 3 23
Female 23 4 27

Total 43 7 50
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A computer company makes desktop and laptop computers at factories in
three states—Calfornia, Texas, and New York. The California factory
produces 40% of the company’s computers, the Texas factory makes 25%,
and the remaining 35% are manufactured in New York. Of the computers
made in California, 75% are laptops, Of those made in Texas and New York,
70% and 50%, respectively, are laptops. All computers are first shipped to
a distribution center in Missouri before being sent ot to stores. Suppose
we select a computer at random from the distribution center.?

1. Construct a tree diagram to represent this situation.




