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A Rule of F
- >
~ BAend B) = E AVB(B) [page 77]
S oniVaerAYand Blindependent events.

isis called the multiplication rule.

example: P(rain in London tomorrow
and Buffalo Bills will win the next
Super Bowl)




Example

SIVENRGEVENRNeW that P(rain in London
LOmoTTOW) =0 Aand P(Buftalo Bills will win the
L eSIpERBowl)=10.08,

PlrainNniioncdoen tomornrow
andiBUtrale Billswill'win the next
SUuper Bowl)
= (0.7)(0.03) = 0.021

the probability that both will occur




Independent eve are events
SLICH) akelt owmg about the
" oeelf @car AoN-0ccurrence

eironeifthem tells you nothing

abeUifthe probability that the

otherevent willl occur.




ANGIEIENIypPE ol example: Are
WEWNERENECE” and “getting a

Sspademndependent events

SWHED fandomly drawing a
siNglexeard irom a standard

JECKIOIGAIAS?

YES , NO
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A Previous EXxg

A -
- WA IENAIVETE il three probabilities below

P(B) = P(lel ale) = 0.320
P(A and B)'= P(engineering major and
female) = 0.005
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SAGHBYERA)#B(B) - P(A and B)
-—

 EXampleicontinueds

(W E)

= Pengineering major or female)

= 0.071 + 0.320 - 0.005 = 0.386




AYERERERaNEmaleand being an
SNUIREENGImZ|eindependent?

o *

INGY

-

P ' | . '
B(femalE)PlEngineer) = (0.320)(0.071)
—0,02277

P(being boeth) = 0.005

These would be the same values if they
were independent events.
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Conditional F
. §
~ Example Ol HE Pard:
BSampleNfemra collection of coins
‘contaming 60ishowing Phillip the Good

andMeshiiowing Charles the Bold.

VWheniselecting two coins, place the first
coln aside before selecting the second
coin. This Is called sampling without
replacement.




IHENGl OWIRERSEEREXaMmpPIENom another textbook:

In a sample of 150 residents, each person was asked if he or she favored the concept of
having a single countywide police agency. The county is composed of one large city and
many suburban townships. The residence (city or outside the city) and the responses of
the residents are summarized in Table 4.3. If one of these residents was to be selected
at random, what is the probability that the person will (a) favor the concept? (b) favor
the concept if the person selected is a city resident? (c) favor the concept if the person
selected is a resident from outside the city? (d) Are the events F (favor the concept) and
C (reside n city) independent?




Opinion

Residence Favor (F) Oppose (-l;) Total
In city (C) a3 80 40 120
Outside of city (C) 20 10 30
Total 100 50 150

Note that this textbook usesE for “not F.”
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- o)lnlle)p]
b | not F

CityM80/160°  40/150 |120/150

Residence
Not City:  20/150 10/150 30/150

100/150  50/150




2VOIHIENI00/450
2VeRGIVERtiat City) = 80/120
VOIREI &that Outside the City)

SRO/S0

ATeNEavening andbeing in the City
SREEPENCENt?ZANSWer: Yes,

since P(ER(C)= (100/150) (120/150)
= 8/15=0.5333...

and P(F and €)= 80/150 = 8/15
=533




ioIEERNEYNRdEPENdEnce can be shown at
lgzigtiwe gipler Welss

()P ")~ 10 U= /3 and

- E # 201=2/3 fiom Parts (a) and
(b) SO H &)= P(EI'C). That is, the
probabiliyAel F eccurring is the same as the

probability’ef E occurring i C has occurred.

(2) The rows of the table are proportional. That
Is 80 is to 40 as 20 is to 10.




Alwelys (S22 gele|eiei o))
R(ASERENSHI=R(AN(B | A)
- "
| ]Je,f BdEnt events (see page 77):
S(AEnEES) = (A) (B)

A criteria for iIndependence is
P(B | A)=P(B)




SHMEMerdsithatthavebeen used

>
caricitiorizl grogziollny
IOV, - -

B coluirr)
MatfiXNoEHeN
continyeneyiable
cross classify
margina
marginal prepability
marginal sum




SPIMENBIdShahave been used
contiritel

‘ -

SEIpIE gj-/- -
WoerWaVAlanIE

pivanateraistribution
variablesi(@pinion and Residence)
by c table (s example is 2 by 2.)




SEmeNormulas thatthave been used

FOREMYIEVENISIE and F,
= P(Eand F)/P(E)
| and F) = R(E) H(F =)

=y . »

Fo; INGE cgno Snt events E and F,
P(E and F) = P(E) P(F)
PP =)= P(F



Consider events E a

o

If E and F are mut
independent?
" . ',

(o always) W Noi(never)  Maybe

-

: ’* .







Consider events E a

o

If E and F are indeg ni
exclusive?! |

i
i‘”f " |

(o always) W Noi(never)  Maybe

>
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