Dr. Christa Cuchiero

Institute for Statistics and Mathematics
WU Vienna

christa.cuchiero@wu.ac.at

Master QFin, CTFI
Final Exam, 21.6.2019

1. Stochastic processes (4 points)
Consider a compound Poisson process

where N is a Poisson process with parameter ), independent of (Z;)icx which is a sequence
of independent standard Gaussian random variables.

a) Determine the set of possible jump sizes.
b) Define the waiting time until the first jump as
T, = inf{t > 0| S; # 0}.
Determine the distribution of T;.

c) Compute the moment generating function of S, i.e. E[e"%] for u € R.

2. Quadratic covariation (4 points)

a) Let (M;)¢>0 and (N¢)i>0 are continuous local martingales and let ([M, N];)¢>0 denote
their continuous covariation process along a fixed sequence of partitions. Show that

(MN — [M, N])eso

is a local martingale.

b) Let W;(t) und Wa(t) be independent Brownian motions and ¢ — p(t) a C'-function
with values in |-1,1[. Define a new Brownian motion W3 by

Wa(t) == fo pls)dWi(s) + j: V1 - p?(s)dWa(s).

Compute the covariations [W1, W3] and [Wa, Wj).

3. Ito calculus (3 points)
Let B be a Brownian motion.

a) Use Ito’s formula to show or disprove that (B)e>o is a martingale.

b) Show, using It5's formula, that the following process is a local martingale
1
X, = (B +t)exp(—Be - 5t).
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