Poisson paradigm Baomml cve: np = A
Heve : pL /,y/,.

Situation: Consider VL )qu(d be &Vg@,

@ nevents Eq,..., E,
o p=P(E)—> (& *h‘”(dée)”‘““ f’(E &) s+

~Yn
e Weak dependence of the E;: P(EE)< -
o lim, . 27:1 pi = A

Heuristic limit: Under the conditions above we expect that

# tomes Hat = x, = Z — P(\) (3)
E; occury L’( E: occun
{O othkeywie
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Example: matching problem (1)

Situation:
@ n men take off their hats
@ Hats are mixed up
@ Then each man selects his hat at random

@ Match: if a man selects his own hat

Question: Compute
o P(Ey) with E, = "exactly k matches"
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Random. variable . Xef
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P(E,) = P(X=F)

Tecompyton dor X
G = " peron ¢ geh hi) own hat “
=> )( E i-;l ﬁG—;
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Example: matching problem (2)

Fact: Using heavy combinatorics, one can prove

1 =
P(Ex) = P
Thus )
fim P(E) = 5
New events: We set
G; = "Person i selects his own hat"
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Example: matching problem (3)

Probabilities for G;: We have

1 1
P(G)=>,  P(GIG)=-—

Random variable of interest:

X:ilci — P(E)=P(X=k)

Poisson paradigm: From (3) we have X ~ P(1). Therefore

P(E)=P(X=Kk ~P(P(1)=k) =
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Outline

@ Other discrete random variables

=] & = E DA
Samy T. Random variables



Geometric random variable

Notation:
X ~G(p), forpe(0,1)

State space:
E=N={1,2,3,...}

L
Pmf: = P q

PX=k)=p(1l—-p)<t k>1
Expected value and variance:
EX] =1 Var(x)= 1=F
p’ p?
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Geometric random variable (2)
Use:

@ Independent trials, with P(success) = p
o X = # trials until first success => X~ (@)

Example: dice rolling
@ Set X = 1st roll for which outcome = 6

o We have X ~G(1/6) = E(X) =6

Computing some probabilities for the example: P(k/= Up F P

P(X=5) = (5)41 ~ 0.08

6) 6
5 6
P(X>7) = (6) ~ 0.33
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Geometric random variable (3)

Computation of E[X]: Set ¢ =1 — p. Then

o0

EX] = > ig'p

i=1

o . [ee) .
= -1y
i=1 i=1

= gE[X]+1

Conclusion: 1
E[X]=—-
p
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