EXAM P QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of April 24/06

X has a Poisson distribution with a mean of 2.

Y has ageometric distribution on the integers 0,1,2,..., a'so with mean 2.
X and Y areindependent.

Find P(X =Y).

The solution can be found below.



Week of April 24/06 - Solution

The probability function of X is P(X = k) = @7;‘!2'”' :

The general probability function of ageometric distributionon 0, 1, 2, ... isof the form
P(Y =k) = p(1 —p)* for k=0,1,2,...and themeanis 2.
Sincethe meanis 2, wehave £ =2, fromwhichweget p =

so the probability functionof Yis P(Y = k) = (3)(3)".

1
3!

P(X=Y)=P(X=Y =0+ P(X=Y=1)+--=3P(X=Y=Fk).
k=0

Since X and Y are independent, we have
PX=Y =k =P(X=k)-P(Y =k) = 2. (})(Q)k = . UB"

k! 3R
Then, P(X =Y) =Y P(X =Y =k) =y < W80 _ 2 sn il
k=0 k=0 k=0
The Taylor series expansion for e” is e = i—k, ,soit followsthat > %—?)L = e/3 .
k=0 k=0

Then, P(X =Y) = %2 e — e




