Homework 9 Solutions

November 14, 2013 STA 4442/5440
624 (PN =) = (1~ )
b) P(X =j) =08 PIN =0, X =) = 0210105 = (10

d) and (e) It might seem intuitively that X is independent of N, but N is not
independent of X (since you may think that the occurrence of X influences on the
occurrence of N. But this is not true as it follows from (c) that X and N are
independent.

(
(
EC)P< *”X*J) p'pj = P(N =n)P(X = j)

Let X and Y denotes the number of males and females that enter the post office.
Then

PX=iY=j) = PX=4,Y=j|X+Y=i+j))P(X+Y =i+j)+
PX=i,Y=5|X+Y #i+)P(X+Y #i+}j)
= PX=4,Y=j|X+Y=i+j))PX+Y =i+}])

Since (X +Y) ~ Poiss(A\), P(X +Y =i+ j) = exp{—A}A\*7 /(i + j)! and
. . . i+7)\ -
P(X=%Y=J!X+Y=Z+J):< i )p(l—p)J

Hence
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i

) '(1 = p) exp{=A}AT /(i + j)!

_ e*)\p()‘p)ief)\(lfp) (A1 —p))
il 7l

Since the joint density of X and Y factors into 2 parts involving ¢ and j separately,
we have X and Y independent with X ~ Poisson(Ap) and Y ~ Poisson(A(1 — p))
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