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Stochastics 11
Exercise Sheet 6
Due to: Wednesday, 28th of November 2012

Exercise 1 (7 Points)

Let N = {N(t), t > 0} be a renewal process. Define T'(t) = Syp41 —t, C(t) =t — Sy, t >0
and D(t) = T(t)+C(t), t > 0. T is called excess time, C current life time and D life time.
Now let NV be a Poisson process with intesity A > 0.

(a) Calculate the distribution of T'(¢).

(b) Show, that the distribution of the current life time is given by
P(C(1) < ) = exp(=M)ai(s) + [ fewpso(@)de, s € (0.1
0

with fomveso(®) = Aexp(—Az)I{z < ¢}.

(c) Show that P(D(t) < z) = (1 — (1 + Amin{¢, z}) exp(—Az))I{z > 0}.

(d) To determine ET(t) consider the following argumenation: On average ¢ lies half between
Sy and Syqy41, i.e. ET(t) = 1E(Sy@+1 — Snw) = sETN@w+1 = 5. From part (a) we
know that this is not true. Why?

Exercise 2 (4 Points)
Let X = {X(t), t > 0} be a compound Poisson process,

N(®)
XH=>U, t>0
i=1

where {U, }ren is a sequence of non-negative i.i.d. random variables which are independent of
N, and N is a homogeneous Poisson process. Show that the Laplace transform of X (¢) is given
by . .

Ix@w(s) =mywv,(s)), 520

where my) = EsN® denotes the generating function of N (t).

Exercise 3 (3 Points)

Let X = {X(t), t > 0} be a compound Poisson process like in Exercise 2, with Uy ~ Ezp(7y).

Show, that
A Ats
[ ) = —
x()(s) = exp( P

), 20

where A > 0 denotes the intensity of N(¢).

Exercise 4 (2 Points)

Consider a Poisson counting measure N as in Exercise 4, Sheet 5. Let By € B(R?) and
A(-) :== p(- N By). Show, that the random counting measure N = {N(B), B € B(R%)} de-

fined by N(-) := N(- N By) is a Poisson counting measure with intensity measure f.




