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SUMMARY Key Concepts

Conditional Probability

P(ANB P(BNA
(ANB) iy = PBOA)

P(AlB) = P(B) P(A)

Note: P(A|B) is a probability based on the new sample space B, while P(A N B)
and P(B) are probabilities based on the original sample space S.

Product Rule
P(ANB) = P(A)P(B|A) = P(B)P(A|B)

Independent Events
* A and B are independent if

P(ANB) = P(A)P(B)
» If A and B are independent events with nonzero probabilities, then
P(A|B) = P(A) and P(B|A) = P(B)

* If A and B are events with nonzero probabilities and either P(A|B) = P(A)
or P(B|A) = P(B), then A and B are independent.

« If E\, E,, ..., E, are independent, then
P(E\NE,N -+ NE,) = P(E\)P(Ey)* - -P(E,)
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Suppose you want to approximate the probability that American Airlines flight 382 will be
delayed on a day that is overcast. To do this you observe AA3821 everyday for n days and
record whether or not it was overcast that day, and whether or not the flight was delayed.
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Example. The marketing department for a website that agks visitors to login with their

Facebook account has collected data on its users from Facebook Analytics. This data is
summarized in the following tables.
What percentage of your visitors follow the rock?

.

2.
3

What percentage of your visitors follow Cats of Ingtagram?

If your company has budgeted $2500 to spend on [nstagram ads, at $1.25 per click

(you only pay when someone clicks the ad/ visits your website), should you target your ads

toward followers of The Rock or followers of Cats of Ingtagram?
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Example. You know that your neighbors have two children. Then one day you see

one of the children playing outside, and this child is a boy. What is the probability that
the other child is aleo a boy?
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Example. Your company is about to begin a kickstarter campaign and wants to know the

probability that you will be able to raise | million dollars in 8 weeks. You know thatlif the campaign

video goeg viral then the probability is 95%, and if the campaign does not go viral then there ig a

70% chance. Suppose there is a [5% chance that the campaign video will go viral.

. What is the probability that the campaign video goes viral but the campaign is not able to raise |
million dollars?

2. What is the probability that the campaign does not go viral and the campaign still raiges [ million
dollars?

3. What is the probability that the campaign raiges [ million dollars?
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74. Ann and Barbara are playing a tennis match. The first player
to win 2 sets wins the match. For any given set, the probabil-
ity that Ann wins that set is % Find the probability that

(A) Ann wins the match.
(B) 3 sets are played.

(C) The player who wins the first set goes on to win the

match.
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THEOREM 1 Bayes’ Formula

Let U, U, ..., U, be n mutually exclusive events whose union is the sample
space S. Let E be an arbitrary event in S such that P(E) # 0. Then,

_ P(UNE) P(U,NE)
PUGIE) = =55y = B(U,NE) + P(LNE) + -+ P(UNE)
P(E|U)P(Uy)

~ P(E|U)P(Uy) + P(E|G)P(Ly) + -+ + P(E|U,)P(U,)
Similar results hold for U,, Us, . . ., U,.
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Urn [ containg 5 white balle and 7 black balls. Urn 2 containg 3 whites and [2 black. A fair coin is

flipped; if it ic Heads, a ball ig drawn from Urn [, and if it ig Tailg, a ballis drawn from Urn 2. Suppose
that this experiment is done and you learn that a white ball was selected. What is the probability that
thie ball wag in fact taken from Urn 22 (i.e., that the coin flip wag Tails)

S
LN

b & :"\b

bF
Fuv ?“—\W\ 2

fateiny U otk
Plw) PO + §2)iw))




) 2)

— - 5243
BIEARESfA



