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Exercise 1 (2.5 + 2.5)

Let {N:,t > 0} be a Cox process with random intensity function \; = sin(t + U), where
U:Q — [0,00) is an arbitrary non-negative random variable.

a) Let U = 0 a.s. Show that the process { Ny, t > 0} has independent increments, but does
not have stationary increments.

b) Let U ~ U(0,27). Show that the process {N;,t > 0} has stationary increments, but
does not have independent increments.

Exercise 2 (5)
Let {X;,t > 0} be a compound Poisson process, i.e. X; = Z L Ui, where Uy, Uy, . .. are ii.d.
and {N;,t > 0} is a Poisson process with intensity A > 0. Let Uy ~ Exp(y) with v > 0.
Compute EX? for each ¢ > 0.
Exercise 3  (5)
Let {Ny,t > 0} be a Cox process with random intensity function \; = Z, where P(Z =
A1) =P(Z = X\y) = 1/2 for some A\, Ag > 0 with \; # A\y. Compute the moment generating
function, expectation and variance of N; for each ¢ > 0.

Exercise 4 (5)

Let { Xy, > 0} be a Markov process with finite state space and transition function {P(h), h >
0}. Show that P(h) is uniformly continuous in h > 0.



