EXAM P QUESTION OF THE WEEK

S. Broverman, 2008

Week of March 24/08

X isaPoisson random variable with mean )\ and Y is a Poisson random variable
with mean )\ + 1.

X and Y areindependent random variables.
You aregiventhat F(X?) =22 and E(Y?3) =57 .

Determine P(X =Y =0).

The solution can be found below.



Week of March 24/08 - Solution

The moment generating function of X is Mx(t) = E(e!*) = eMe'=1),
and the 3rd moment of X is

% Mx(t)‘t = N1 L A3H 4 3X2e2 4 Aef]

_ t=0
=AM 43324+ 1=22.

The 3rd moment of Y is
% My(t)‘t — 20\ +1)(e'-1) [()\ + 1)3€3t + 3()\ + 1)26275 + ()\_|_ 1)>\€t]

=A+1P24+3A+1)*+X+1=57.

Then

A+ 43N +1D2 4+ XA +1— (N +3X24+ X)) =57-22=235,

sothat 302 + 9\ + 5 =35, or equivalently, A2 +3X—10=0.

Solving for A resultsin A = 2 or — 5 . Wergject the negative root since the Poisson mean must
be positive.

Since X and Y are independent, we have
PX=Y=0=P(X=0)-PY=0)=c? e =¢>,



