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1.6 Conditional Probability

A survey 1s done of making purchases at a gas station. Most
people buy gas (Efent 4) or a drink (Event B).

' buy drink (B) no drink (B)| total
fbuy gas (4) L"S 9‘6 ‘70

" no gas (49) \ 30
" total Q’CS 55 \ t %

What 1s the probabl 1ty that a person bought gas and a drink?

A /\g) Ue, /\'D n(ANE)
nis)
What the probabili@_@_@rson who buvgt/d&n@also buys gas? In
other words, given that a person bought a drink (B), what is the probability

that they bought gas (4)?

P n(ne)_ s _ o(A 18)
e B

Notation: P(E |\F ) = the probability ofg given?‘ \L \)/ \J/
The conditional probability of event E given eve
PEIF) = NEW) _ NENFYRE)

oa®  n(E) /nls)
What is the probability_that a person who buys gasjalso buys a drink™

PN - Ao — 45
EIM P& r10/1;;6 N0
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Example P(w):\/g P(S]W>= 5= 3/4

At a party, 1/3 of the guests afe women. 75% of the women wore sandals
and 20% of the men wore sandals. &)(S) M): A \ / S

a) What is the probability that a person chosen at random at the party is a

man wearing sandals? PO\/[ /\S) = Q—/[S

b) What 1s the probability that a
sandals? \\Q%
e

3
W)
Ve 'f\/sf

Py s PnsE ik )
Example PP AU =Yy4s = o

Consider drawing 3 cards from a standard deck of 52 cards without
replacement.
a) What is the probability that the three cards are hearts?

b) What 1s the probability thagthe third card drawn is a heart given the

2
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Example

A bag has 3 silver and 4 copper coins. A pouch has 1 silver and 2 copper
coimns /A coin is drawn at random from the bag{ and™placed in the pouch.
A coin is then drawn fpom the h. What is the probability that a silver

coin 1s drawn from,tlie pouch given thata silver coin was chosen from the
bag?

) | —~ 3
3/!1 SB ﬁc{) %?) z{

Example
A medical test has been developed to detect xyzzy disease. It is estimated
that 5% of the patients who come in for the test have the disease. When
the test is given to a patient who has xyzzy disease, it is detected (positive)
90% of the time. When given to a patient who does not have xyzzy

disease, a positive result is returned 15% of-the time. What is the
probability that a person has xyzzy diseas @. tests negative?

A+ ~)
S Wt<_- Wo%u?( )= .005
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Independent g Events £ and F are mdependent if P(E| F

PEIFZ PlEY= REND) E“j’ e
T(Em:) pE)Y- P(F) / £

A medlcal experiment showed the probability that a new medicine was
effective was 0.75, the probability of a certain side effect was 0.4 and the
probability for both occurring 1s 0.3. Are these events independent?

P(e)=.75 5 P(s)=uH , PENS)=+3

PEe)= (B)4)= 3= P(END)
b6 g ) = DY

Example

The side effects of a certain medicine include a 25% chance of headaches
and 30% chance of fatigue. What 1s the probability that a person taking
this medicine will suffer exactly one of these side effects if they are

independent of each 0ther‘7 p(_[_l/\P) = . 25X 3

P H< PrinF= (29 (T) | 4

(c) Janice L. Epstein
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Put your name, section and date on your paper.
Remove any loose bits of paper if it is torn from a spiral.

A bookshelf has 22 books on it. There are 7 are hardback
books and 15 paperback books. There are 5 reference books
(all hardbacks), 10 fiction books (all paperbacks) and 7 non-
fiction books. What is the probability that a non-fiction book
is a paperback?

(c) Janice L. Epstein
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1.7 Bayes’ Theorem

Given P(E|F), can we find P(F | E)?

Example
We are to choose a marble from a cup or a bowl. We need to flip a coin to

decide to choose from the cup or the bowl. The bowl contains 1 red and 2
green marbles. The cup contains 3 red and 2 green marbles. What is the
probability that a marble came from the bowl given that it is red?

Example
A survey of the local middle school found the percent of students in each

grade who own a calculator. The results are below. What is the
probability that a student with a calculator is in the 5™ grade?

Grade A | 5t g
Percent of student body 1373231
Percent that own a calculator | 13 |28 | 59

(c) Janice L. Epstein
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Example

A bag has 3 silver and 4 copper coins. A pouch has 1 silver and 2 copper
coins. A coin is drawn at random from the bag and placed in the pouch.
A coin is then drawn from the pouch. What is the probability that a silver
coin 1s drawn from the bag given that a silver coin was chosen from the
pouch?

Example

A medical test has been developed to detect xyzzy disease. It is estimated
that 5% of the patients who come in for the test have the disease. When
the test is given to a patient who has xyzzy disease, it is detected (positive)
90% of the time. When given to a patient who does not have xyzzy
disease, a positive result is returned 15% of the time. What is the
probability that a person who tests positively does not have xyzzy disease?

(c) Janice L. Epstein
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