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“&  Mutual Independence
Events A, A,,..,A, are
mutually independent
when the probability that
A, occurs

Mutual Independence
Events A}, A,,.. A, are

mutually independent
when the probability that
A, occurs is unchanged by

which other ones occur.
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Mutual Independence

Example: Successive coin flips
H; ::= [ith flip is Heads]

What happens on the 5t flip is
independent of what happens on
the 1st, 4th or 7*h flip:

Pr[H,1=Pr[H_ | H nH, NH.]
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; Mutual Independence
Events A, A,,.., A, are
mutually independent
when
Pr{A]= Pr[AiIAJmAk N-NA ]

(i=jk,....m)
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Pairwise Independence

Example: Flip a fair coin twice
H; ::= [Head on 15t flip]

H, ::= [Head on 2" flip]

O ::= [Odd # Heads]

Claim: O is independent of H;
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Mutual Independence
Events A, A,,.., A, are
mutually independent

when
Pr[AinAJ_n---mAm]:

Pr'[Ai] : Pr'[AJ.]---Pr'[Am]
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Pairwise Independence
Example: Flip a fair coin twice

O is independent of H;:
O={HT,TH}, Pr[O]=1/2

ONH, ={HT}, Pr{{HT}]=1/4
PrlONH, ]1=1/4=Pr[O]-Pr[H,]
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g Not Mutually Independent
Example: Flip a fair coin twice

But O, H;, H, not mutually
independent:

Pr[O|H NH,]=0=Pr[O]
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mhan k-way Independence
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“Events A, A,, ... are
k-way independent

iff any k of them are

mutually independent.
Pairwise = 2-way
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k-way Independence
Example: Flip a fair coin k times
H; ::= [Head on it flip]
O = [Odd # Heads]

Claim: Any set of k of these
events are mutually independent,
but all k+1 of them are not.
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k-way Independence
Events A, A,, ... are
k-way independent
iff any k of them are
mutually independent.
O, Hy, ..., H, are k-way,
not (k+1)-way independent
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