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A,

Let Y be a gamma random variable with parameters (s, ). That is, its density is
fry) = Ce Y™, y>0

where C is a constant that does not depend on y. Suppose also that the conditional
distribution of X given that Y = y is Poisson with mean y. That is,

PIX=iY=yl=eV/t, i>0

Show that the conditional distribution of Y given that X = ¢ is the gamma distri-
bution with parameters (s 4 i,z + 1).

Each element in a sequence of binary data is either 1 with probability p or 0 with
probability 1 — p. A maximal subsequence of consecutive values having identical
outcomes is called a run. For instance, if the outcome sequence is 1,1,0,1,1,1,0,
the first run is of length 2, the second is of length 1, and the third is of length 3.

(a) Find the expected length of the first run.

(b) Find the expected length of the second run.

A manuscript is sent to a typing firm consisting of typists A, B, and C. If it is typed
by A, then the number of errors made is a Poisson random variable with mean 2.6;
if typed by B, then the number of errors is a Poisson random variable with mean 3;
and if typed by C, then it is a Poisson random variable with mean 3.4. Let X denote
the number of errors in the typed manuscript. Assume that each typist is equally
likely to do the work.

(a) Find E[X].

(b) Find Var(X).

A rat is trapped in a maze. Initially it has to choose one of two directions. If it
goes to the right, then it will wander around in the maze for three minutes and will
then return to its initial position. If it goes to the left, then with probability % it
will depart the maze after two minutes of traveling, and with probability % it will
return to its initial position after five minutes of traveling. Assuming that the rat is
at all times equally likely to go to the left or the right, what is the expected number
of minutes that it will be trapped in the maze?

The number of storms in the upcoming rainy season is Poisson distributed but with
a parameter value that is uniformly distributed over (0, 5). That is, A is uniformly
distributed over (0, 5), and given that A = X, the number of storms is Poisson with
mean A. Find the probability there are at least three storms this season.



