MATH 1324 — FINITE MATHEMATICS
POST-CHAPTER 4 CONDITIONAL PROBABILITY, AND BAYES' THEOREM

= We say two events E and F are independent if the outcome of one does not affect the outcome of the other.

m DO NOT CONFUSE INDEPENDENCE WITH MUTUALLY EXCLUSIVE! !

m Test for the Independence: Events £ and F are independent if and only@ P(ENF) = P(E)P(F)

w If £y, E>, Es, ... E, are independent events, then P(E; NExNEs .. Ey) = PIEP(E)PE:) ... P(E,)

Ex: Suppose the probability that the school bus drives by your house before 6:50am on a school day is 0.90. What
is the probability that the school bus drives by ynur house before 6:50am on two consecutive days? three consecutive

days? (D)= .40 Drive by Bt (D, nb,)z P PD) =< .40 (40)=. 8 |

(0= 90 Ay 1§
P (g T00 ok A4) ot | PONDLAD)= ADIADCDS)
P(Ds)= - \N‘""J = @ (.9)C.9)
PCOW) = .90 Py
= What is conditional probability? It is where you know some information, but not enough to gel a complete answer.
You may know information about an event once another event hz w;}ened.
. . - o P rEan)
» The conditional probability of event £ given event I is P{E|FF) = W
Ex: Revisiting a previous example: A survey is done of people making purchases at a gas station. Most people buy
gas or a drink, The results are shown in the table below.

buy drink (D) drink (D*) [| TOTAL
Buy gas (G) (20 )/ 15 35
no gas (G) 10 5 15
| TOTAL 30 20 50 |

(a) What is the probability that someone who buys a drink also buys gas? In other words, given a person bought a
drink, what is the probability he bought gas?

We write P(G|D), which we read as the probabiljty of. G given D
P(G]D) = Loen, ﬁcL )-(%) - 2

PCD)

uIn this case, since we know that the person bought a drink, our sample space is not all 50 people, We have
reduced our sample space to just the 30 who bought drinks.

Going back to our example, we have P(G|D) =

gven

does not buy a drink? c
s . PDNG
P(D°[6)= & PLI16)= T

(b) What is the probability that a person

. NOTIE P(E|F) = P“ ”" P//FI"IF P(F)P F|fﬂ
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.No'nE(P{nF} %ﬁ? ENF) = P(F)P( F|F

- /D Q[ Ve freshmen

NDENCE & CONDITIONAL PROBABILITY CONTINUED

PCCTP)

1 3
Ex: At a party, 3 of the guests are freshmen. 2 of the freshmen are wearing clothing with a college logo and -lﬂnf
the ulzpm:]assmm are wearing clothing with a college logo. Draw a tree diagram [or this situation.

p(GlF} C
(ﬂ%’ / W)

PF)
\\' pcch)
\(C ‘FG)

C (&
Mgk §M¢* M e4f e in\:gg P gtharenge

OTE: This situation needs a tree diagram because you only have information about clothing with a college logo once
you know the class of the person, i.e. knowledge about clothing with a college logo is conditional on knowledge of
class.

MATH 1324

(a) What is the probability that a person chosen at random is wearing -:Iothmg with a college logo?
pce)= (D) + (%)) <

(b) Whm is the probability that a person chosen at random is an upperclassman and is wearing clothing with a college

wenee (D 57
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K C)= (B)LTR)7 307 15
(c) What is the probability that a person who is a freshman is not wearing clothing wiih a college logo? (or given
freshman, what is the probability he is not wg innfj’ln\hmg with a college logo?) Wﬂ, WM (\lb\ On ovent

c cNE) ; it e o
i IF);%FC_ﬁ- RE% = g (\m‘:\ﬁwd“w fl 5

2 ( v<ed 166
NOTE: preened = PCEC) Wk 0% e &2 %

(d) 1 am cleaning up after the party and pick up a meL\.thL with a u:]]Lg logo on it. What is the probability a
freshman was wearing it? c
N —_
P(F |C)=_PLELC) - % _ s

P 214 Lo X'q) v (5 7
Sct ot bimndnts =yt uye fivon 4y cc

= Any time you know the second set of branches and work backwards, you are using Bayes® Theorem. Think of favorable
over total. Write all the paths the given event {on the last set of branches) can occur, starting from theroot. This is the
total and goes on the bottom. Put the path you want on top. ZJ“
Zr 00
¥

\L&J by
MATH 1324 . _ INDEPENDENCE & CONDITIONAL PROBABILITY CONTINUED
(up- 2 w5

Ex: A cup contains one red and two green marbles. A bowl contains three red and two green marbles. If you flip heads
when flipping a weighted coin that lands heads 75% of the tme, you choose a marble from the cup, Otherwise, you

choose a marble from the bowl, 16{"{’) CO'V\:\‘PIAP wbﬂj \AMM '\'° (MWS‘C Hh'\

(a) What is the probability the marble is red? Cwp O ‘J W‘

w2 ot wwvle £k ak alwr

\
/}/§ Cu/
-

- fe): -s(s) Has(x)

2 2.4
NY
& e
P?B«d?)/ Wi 9 (29)() . 3K
daven oM gtk o€ PCRY ~ (’*9(5) v (23) %)

branoes

(c) What is the probability the marble is green if/it came from the bntll

(G Baw()' % e
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Ex: A department store buys 50% of its appliances from Manufacturer A, 30% from Manufacturer B, and 20% from
Manufacturer C. It is estimated that 6% of Manufacturer A’s appliances, 5% of Manufacturer B's appliances, and 4%
of Manufacturer C's appliances need repair before the warranty expires. An appliance is chosen at random. If the ap-
pliance chosen needed repair before the warranty expired, what is the probability that the appliance was manufactured
by Manufacturer A?

citation needed: https:/fwww.deanza.edw/faculty/bloomroberta/documents/AppliedFiniteMath-3ed-Current. pdf

MATH 1324 INDEPENDENCE & CONDITIONAL PROBABILITY CONTINUED

Ex: Experiment: Cast a pair of fair six-sided dice. What is the pro

{a}onedieisai!@mesumisﬂ?’—‘é— 5={ 11 12 13 @ 15 16
21 22 23 24 256\
P( d s -2 lgum;g) 3132 33 3435 36
oare @41 43 44 45 46
57 52,53 54 55 56

61 @) 63 64 65 66 }

(b) the sum is 5 if ope die isa 17 9\
e

Plsum=s Wd«e)ﬁ.)'; [

Ex: Experiment: Box A contains 3 red and 4 blue marbles. Box B contains 6 red and 4 blue marbles. Draw a marble
from Box A and transfer it to Box B. Then draw a marble from Box B. What is the probability that

(a) a red marble was drawn from Box B?

R /Rs \)\Aeoqwt
/ \Bﬁ
\m /RB
\Bﬂ

post ch4 Page 4



By

(b} a blue marble was drawn from Box B if a blue marble was drawn from Box A7

{c) a blue marble was drawn from Box A if a red marble was drawn from Box B?
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MATH 1324 INDEPENDENCE & CONDITIONAL PROBABILITY CONTINUED

The following is an example of a stochastic process. in which the probabilities at each stage depend on previous
oulcomes and probabilities.

Ex: Draw three cards from a standard deck of 52 cards without replacement.

) ey
(a) What is the probability the three cards are hearts? \]\1“’ An v

Ha — :

T

\ y _._._,..:——"""_f s

T HE

\ ., — Hs
_ / T 15

\ s — Hy

I

(b) Find the probability the third card is a hearl.

(c) Find the probability the third card is a heart, given the first two are hearts.
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