
Conditional Probability FE
- pnbognentt

Pr [ HNE ]= Pr{ H ) . defy← 0¥ E

⇒ Pr[ EIH ]= PIHIEJ
Prat )

= Pr [ E ] . Pr[ HIE ) ←
Independence

Pr[ EIH )= Pr[ E)

_⇒mm⇒=n¥ir¥€¥hBayes Law ! Prat ) .Pr[ EIH )
Pr[ E) . Pr[ HIE ) = Pr [ HNE ) = Pr ( H ) ' PRCEIH ) = Prat ) .pr[ E)

- - . .

Pr[ HIE ) = Pr [ EIH ) . PRCH ) H= hypothesis : do have
- zika ?

Prc E)
E= evidence : did blood

test come

back pos ?



m.tk?pIhaTp.can.)=priain.p.asQ@#Pr(A1B)=Pr(BlA_PA)P@=Pr(B1A).pr(

A)
What  's PRCB ) ?

-

p( B) = Bt 8
pr[ BIA ) . Prat PKBIE ) . PRCF )

= p( pin ) .p1A)+p( BIE ) ' Pct )

_
Pr [ HI E) = PRCEIH ) . PRCH)

÷EIH ) .PrfH3tPr[ElH) .PrCt )
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Example : Zika In FL 2016

. Prevalence of Zika In 5. FL
. pttika )= 10.5 ( 1 in ioo

,
ooo )

. accuracy of blood test D 99%

'
'

' e ' P ( pos , test lziea ) = 0,99 ← test subjects who had Zikq

PL pos . test | no zika ) = 0.01 ← control group who don't

have aka

. You test positive ; what it  is the chance that  you have Zika ?

⇒ N¥ plpos . test Izika ) = 0.99

⇒ you want pltikal pos . test ) !



p ( tikal pos test ) =

PCpos.ie#1z.ua).pltika)pCpos
test )

=

plpos.testlz.ua/.pL7ika)Plpostest1zika).pttika)*plpustest1nottika).p(notZika
)

= 0.99 ×
10-5

.

0,99×10-5 + 0,01 × (1-10-5)

= 0 .
0000099

÷0099 t 0.0099999

I 0.00099

~~ 0.1% i.e. only 1 in how !



Seems wildly counterintuitive
,

but
. . -

fyzika
lnsoetateg

10,000,000 people in
FL

.

lotEta:tEi:b
" "¥99test pos wlziea : 100 . 0.99=99

Pos
. test

test pos . who 7. Kai 9,999,900×0.01 ( not to
scale )= 99,999

.

'

.

If ym test Po >
.

,

you're about how times more likely
to be anmg 99,999 who don't have Zkq

but test pos , than among the 99

who do have zika and test pos .



Monty Hall Problem . Let A be door that player picks
-

' Let B be door that Marty Hall opens

↳ always agofet ( not prize )

P( Prize In A I MH opens B) = P ( MH Mens BI prize A) . Plpnite A) 42 , Yz
- = - =

43

PLMH opens B) ' K

PI prize inB I MHopen B) = PLMH opens BI prize B) . PC Prize B) €3
= 0

- =
'12

P ( MH ops . D)

P ( prize  in C| MH open B) =

-
p ( my open Blpnizec ) ,

PC Prize c) 1 '

' ↳
- 2=p

=

Tf
- b

PCMH opens D) =

'12.4, +0.42+1.43
= 46+43

=
' K



Example : Zikq

. prevalence of Zika in 5. Florida

Plti@05.i.e
,

I

in1°o@µa
,

.

accuracy
of blood test is 99%

, ,
,w,N

⇐pcpos.tt#=O9D
← test subjects

plpos.tn/nozika)=Og
← control group

• YM test positive : what D chance that you
have Zika ?

⇒ Not p( pos test ttika ) = 0,99

⇒ you want pltikalpos .
test ) !



Plzical pos test ) =

pcposl.at/zika).pltika)PCpostest)=pCpostes+/tiea).pttiplpos1estlzica).pttika)tp(postest1notzika).p(notZika

)

0.99 × 10-5
=

-

0.99×10-5 + 0,01 × (1-155)

=

0,0000099-0,0000099
+ 0>0099999

I 0.00099

I 0.1% 1in two
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