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Stochastics 11
Exercise Sheet 5
Due to: Wednesday, 21st of November 2012

Exercise 1 (2 Points)

Show Remark 2.1.4: For a delayed renewal-process N = {N(t), ¢t > 0} with delay T; it holds

() H(t) = 5 (Fr « Fi)(t), 0.

(M) fu(s) = -1 550

1—[T2 (s)’

Exercise 2 (4 Points)
Let N = {N(t), t > 0} be a Poisson-process with intensity A > 0, i.e. the interarrival times
{T, }nen are exponentially distributed with mean A~!. Calculate

P(N(s) =iN(t) =n)
fors<tandi=1,...,n.
Hint: You can use that the Poisson-process has independent increments without proof.
Exercise 3 (4 Points)

Let NO = {NW(¢), t > 0} and N® = {N®(¢), ¢+ > 0} be two independent Poisson-
processes with intensities Aj, Ay > 0, i.e. the sequences Tl(l)7 Tz(l)7 ... and Tl(z)7 TQ(Z)7 ... are
independent. Show that N = {N(t), ¢ > 0} defined by

N@#)=NY@) + ND@), t>0

is a Poisson-process with intensity A; + Ag.
Hint: You can use that the Poisson-process has stationary increments without proof.
Exercise 4 (6 Points)

Excursion: Let By(R?) := {B € B(R?), v4(B) < oo}, where v; denotes the d-dimensional
Lebesgue-measure. The non-homogeneous Poisson-process can be defined as
N = {N(B), B € B(R%)} with the following properties:

1.) N(B) ~ Poi(u(B)) for every B € By(R?).

2.) N(By),...,N(B,) are independent random variables for pairwise disjoint B; € By(R%),
i =1,...,n and arbitrary n € N.

for a locally finite measure p : B(R?) — [0, 00] (i.e. u(B) < oo for every B € By(RY)). p is
called the intensity measure of N.
Let n €N, ky,...,k, € Ng and By, ..., B, € By(R?) pairwise disjoint.

(a) Show that

PN(B) = k.o N(B,) = ) = B0 5 )

(b) Verify that for k = 3> k; and B = () B, it holds
i=1 =1

K (B (By)

PN(B1) = ks N(Ba) = kal N(B) = }) = = )

provided that u(B) > 0.




