
Example
-

:

A -

- { 214,63 f- { 443, 4,5 , 63
B = { 3163 Pig Uniform Prob

.

C -- { 42,314153 Space

PCA ) = ke PCB) = IG Pcd = 5/6 Given that we

a"÷:÷:::c:: ::÷:
""""" ¥:iaeme:mB : event that we get a multiple of 3TooNAIB) - PCA) -- z that it's even is

Malek Pfg= Egg . ¥
still Yz

PCB Ic ) - 46
Conditioned on C , AIBPCA ,B) c) = PCAIBICYP = 0

are not independent
MABIE f- MADE) PCB ⑥ ⑥ ) anymore



Independence can be tricky !
2-

•
It's possible that A , B , C and pairwise
independent , but PCA, B, c) # PCAIPCB) PCC)

• It's also possible that PCA , B. c)= PCA) PCB) PC

but the events are not pairwise independent .

K- wise independence :

Ai , Az , - - - .

, Ak are K-wise independent if
for every subset S c { 1,2, - . -ok}

PC his Ai ) = PCA)
when we say events are independent that's what we
usually mean .



Coin Assume we toss a coin twice

f! { HH , HT , TH , TT}

Assume coin is fair, and tosses are independent .

PCHH) = PCH ) PCH ) = I -1=4
Define A= { HH , HT, TH} B = { HH , TT}

PEAK 34 PCB)= Yz PCA , B) = Yg PCA,B) FPA) PCB)

PC BIAK Ks PCA 1131--42

king 's Paradox : The king comes from a family of
-

two children . What is the prob . that

the Konig 's sibling is a male ?



⇒ paradox

⑧ There is
"wiplicit "

PCA IB) = KEY = kg conditioning in the

way the question is
A : King 's sibling is male framed .

B : there is at least one male
(there is at least one male ! )



Anotherexanpki
O O
FAIR BIASED

PGHPCTH Iz RHI - I

-

Pick one of the coins

with prob . Iz

-

toss coin 3 times .

Ouest n : If we observe more Heads than tails what is

the probability that coin is fair .

A : coin is fair
PCAIB) = ?

B - we see more Heads



B. = { FIIHH , FTLHT, Ftth , FIH , BHHH }
A- = { FHIIH , FHIIT , FILTH , FIHH ,

F-HTT
, FTHT, FTTH, FTTT}

"am . "Ei#y④%II÷÷÷÷=I¥i's
there is some subtle issues

to be clarified later regarding
how I obtained Yoo . ( below )
nvm
P(FH HH ) = Pff, H ,¥,Hs)

← Pff) PCH, IF) PCH. f. Hi , f) PCH, / Hi , th , F) ( use chaining rule){÷::*n*÷ngngn2i÷
Pltklth ,F) = Pftk IF) = Lz



Multiplication Rule for conditioning :
-

PEAL B) = PCAIBypass) ⇒ PCA ,B) = PCBIPCAIB)

PCA , B) = PCA) . PCB IA)

what if I have n events :

P (Ai , Az , As, - - - -

, An) = PCA) P (Azl Ai ) P (As I Ai , Az) .
. . .

. Plan IA . . . . . - An
.)

example for a- 4 :

PCA, Az , As , A 4) = PCA) - PAY Ai) PfAst Ai ,Az) PAY IA,Az ,As)



Independence when conditioned on coin
.

.

.- -
-

s
,

Pitt , I th ,
f ) =PEII.it#=--

P (Hz
,
f)

•

- -

.

.

Is

m⇒;f¥i¥ifi = ""¥¥i¥=
= PAh¥¥ft¥ = PAhl



y
'

' a''
Exam. aina.⇒

£ gUAi= s (exhaustive)
B= (Ain B) u (Arab) v @3 NB)
- So the A 's partition S

'

(
exclusive

PCB) = PCA in B) + Phan B) + PCAsr B)
= PCBIAIPCA .) + PCB PAY + PCBIASIPCAD

PCB) = § PCBIAIJPCAI)

ex¥. PCHHH)= PCHHHIFIPFHTPCHHHIB) PCB)
= III. It 1. 1. If = f- tf = 946 .



Bayes Rule
-

P ( AIB ) - PfAjgB} =
PCBH.IM#

Likelihood
PCB)

posterior

,

"""

( Bayes Rule)
PCB) = ?PCBIAIIPCAI)

Usual setting :
-

-

A 's are not observable
,
but they are

governed by some probabilistic law
e.g . PAI) is known ( prior )

=

- B can be observed
,
we know how B

behaves conditioned on A
.

Bayes : Given what we observe
,
what can we say about what

-

we don't know ?


