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1. Suppose T; and T are both totally inaccessible stopping times. Is the stopping time S =
Ty AT also totally inaccessible? Justify your answer rigorously.

2. Suppose that NV is a compound Poisson process, with jump sizes given by the i.i.id. sequence
(Xi)i>1- (A compound Poisson process has the form Ny = Y22°; X;1(>1,), where the T; are
the arrival times of a Poisson process Y, with Y independent from all of the X;.) Suppose
that X; has mean p and E(X?) = 1.

(a) Find the compensator of N (i.e.. find the stochastic process A such that N, — A, is a
martingale, and A has continuous sample paths)

(b) Find the variance of N, if it exists

3. (Superposition of Poisson Processes) We are going to see that we can add two independent
Poisson processes and get a new Poisson process. This is called superposition. We can also
go the other way, and split a Poisson process into two or more Poisson processes, and that is
called thinning. Let N' and N? be independent Poisson processes with parameters A! and
A2, Show that X = N!+ N2 is again a Poisson process, and find its parameter (i.e., its
arrival rate)
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4. For a Poisson process with parameter A, let 7;, denote the time of the »™ arrival.

(a) Find the (unique) increasing process (A;);>o such that X; = Niar,, — A is a martingale
(b) For X as given in Problem (4a), since X is a martingale, show that X" 2 is a submartin-
gale

(c) Let X be as in (4a). Find the (unique) increasing process (C:)tzo such that Xf —Cyis
a martingale

5. Let N be a Poisson process with parameter \. Let 7, the n*" arrival time of N, and compute
the expected waiting time, and the variance of it, for the wait between the 10 and the 11"
arrivals.
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6. Let 7 be a stopping time with an exponential distribution with parameter A\ = 3. Let IF be the
minimal filtration of o algebras that make 7 a stopping time. Let Z; = 1>,y and find the
compensator of Z computed with respect to F.




