2.9 Using Event— Compositien o

Calewlate Preobakb: fl‘l v

— This s a method for chlaufaﬁ'nj
Proba.loi“‘l‘its Hiat does not Y‘eiuir'&
l{S‘l'inj all Smmrl& fwin‘l‘s n S
QXF\ici'Hy.

S"N_—ESI @ De-Cine +he e_x)oe,rime_;d'.

(2) Visualize the nature of +he
S‘W\F\L Pain'\'S (you can Write down A.-Pe.w)

@ IAe.wl'hcy the event of interest and
Q)(fr‘eSS T as a CDW\FOSE'I_I-OV\ of +wo
or more events, using in‘l’ersecﬁons}

unions) a.nol covv\flemer\"rs.

@ Use +he laws ok FroL.,_L.\l-]-y

(additive multiplicative, etc.) 4o Cind
Fea Fr°\°°“‘°il'.+7 of the Cow\rosi‘f'fon.
_N_?_t%-i You must ke sure -Hr\c:d” +l\e

event of {nterest is equal to the
Cowposition of events.




EX.G-W\?\& j_._'- 5u|>l>ose o r‘duid-f' ‘h‘yirtj to

Ae,+e¢+ air‘c_ra;p-l' has a 0.02 chance
of 'Fqi\inj 4o detect a f.lom& Hiat (s
in s aréa_, What 15 $he FrokmLilf‘b{
i will C‘_orrec:Hy detect exactly —~three
aircraft before —Q\]lfnj +s  detect onhe
|'F aircrm-P+ qrriw\ls are lnalo_Fe_an_,d" Qveyd‘s'{

E;(am?le Lt Surfwse a |ie detecter will 9ive
o flse positive 10 Z of Hhe time yhen
‘e su\oj&af is Hruthful a.nal a. correct

positive 25 7% of the time when the Su\od'ed‘
s \\ﬂ'f\j. SU.\OFOS& %ere are. two su.\»jed‘Sj onhe
s truthful and one is ly[nj . If the detector
octs inalc.{:e,o\olew{'l\/ for the two SuL\j&d‘s:

~What is the Frokaau\o't‘{‘]'y of o Posi‘l‘ive
remdinj Lor both Sulojec‘\'s?




~What 1s the FroLq,Lili‘f'Y He detector is

completely correct?

~What is +he rmLa.L‘.l.'er the detector s

C-OW\? le.+e.\:f Wronj ?

—What s 'HA& Frolgadnlrl'\f o‘p at Ims'l"

one  positive re.molfnj?



210 The law of Tofa| Probability
and Bayes’ Rule

P_e_:f_'_\_: For some Fosi‘Hve fn+eﬂef k) Hhe
collection of sets fB.) B., .., B § Aforms
a Fcu“i‘f‘l'fon _ A S =i J8

(L)

(i)
Note: Fer dm7 su\ose:l' A c'p S duu:l
any Par‘l‘i‘}‘,‘oy\ iBI)Bz,---)BkE of S)
we can Ole.com?ose A as :

A =

Venn Dia.grmm:

T heorem: (qu i Totnl ?T‘OL‘LL;“-")')
T4 §8,B. .., B§ is a partition of S
sucdh that P(B) >0, =),k Hen For

am-‘f event A, K
_\ P(A|Bo) P(BY)

P(A) =

L



Froof.

C’,oro”o\l"y + For
' an a( ‘\'
s \/ even an an

+ A 7 even
B ucL “H’\LI 3% E (B) < ,) we_ l«aue

P(A)=

Ft‘oo'?"- Note




T heorem (BN/QS‘ R“la) : TF iB.)...) Bk§

IS o partition of S) with P(B:) > 0,

l::l)...) k) -Hnen ‘F:Jr‘ dLr\y j-‘:l)...) k :
P(s; | A) = F:(A | B)) P(8))

___Z‘ P(A |80 P(B:)

PTOD'P.'

Corollary: T£ O<P(B)L I, then
- P(A|R) P(B) |
P(alB) P(B) + P(A|B)P(E)

P(B|A)=
_Er‘oo'Fﬂ-:_

\

Note' Ba.\,eS‘ Rule is useful for

r?_VUS;nj !
conditional Froloqloi ' 1 Ties.



EKQW\PIQ l'- A 'Ffrw\ rexts cars frem 3
aqencies : 60 % from agency |, 30% from
en = 2z, and 10 From agency 3. Suppese
2% of cors From aqency | need a
—I‘une,u.r) 20% from agency 2 r\ui a -fu_m.ur)
avel 6L From aqeney 23 peed a “]‘une.u-f:.
TF te vental car delivered +o an

e,wtrloyet neeals o —]-uneur/ wlud' iS
c,‘/\amce H’ Come —Frpm cxjenc.y ?_?

£



Exmvtpk 2 S.wﬂ,ose, 104 of all cars

emit excessive Fo”u‘l‘ﬂ-ﬂ+$. Suffose wH'L
Prbloaloiln'+7 0.99, a car emiffing excessive
Fa”wfnn'l"s will fail He state Zmissions
test. Suppose a  car not e,m.'#:'aj
e,xce.ssn'vely will il He +est with
Frb)oa_‘o”f'f‘y O.05. T+ o car fails the
test, what s He rroL¢L;,f+7 that 1t is
aLc:lua.H7 emi'H‘inj excessive Follu‘f‘mn'f's?




