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Figure: Pmf for Bin(6;0.5). x-axis: k. y-axis: P(X = k)
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Binomial random variable (4)

n=30 ,p=0-5
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Example: wheel of fortune (1)

Game:
@ Player betson 1,...,6 (say 1)
@ 3 dice rolled
@ If 1 does not appear, loose $1

o If 1 appear i times, win $i
Question: SO )

Find average win
<O
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Roll duce 3 tomes

Hodel {or hHe came > # 1’
(a) Corder
X=4#1's . Then Xnvban(d,4)
(b) MNolalor : For an eved” A, st
Ay =14 if A occur
{O otherwoe
Then E[ﬁA] = WA)




(c) Rube: TL X-0 ., then W= -
I:ﬁ X=012% Henw W=X
Thu.) W: X 4&*0) -t ﬁ@=e)

(d) We woh b comulz <vbal3t)
ELw) = EX] - E[ 4o
= E[X) - P(x=0)
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Example: wheel of fortune (2)

Binomial random variable:
@ Let X = # times 1 appears
@ Then X ~ Bin(3,1)

Expression for the win: Set W = win. Then
o W = ¢(X) with
— ¢(0) = —1and ¢(i) =ifori=1,2,3
@ Other expression:
W =X —1x=o)
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Example: wheel of fortune (3)

Average win:

E[W] = E[X]—P(X =0)

_ 1_@)3
2 6
_17
216

Conclusion: The average win is

E[W] ~ —$0.079
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Pmf variations for a binomial r.v

,—{Proposition 11.}

Let
e X ~ Bin(n, p)
@ g =Pmfof X

o k*=|(n+1)p]

Then we have
o k> q(k)is Sif k < k*
o ks q(k)is N\ if k > k*
@ Maximum of g attained for k = k*
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Proof

Pmf computation: We have

ak) _ P(X=K _(n—k+1)p

dk—1)  PX=k-1)  kI-p)

Pmf growth: We get

PX=k)>P(X=k—1) < k<(n+1)p
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