Introduction to mathematical finance Exercise sheet 6

Exercise sheet 6

Due date: 13:00, April 18.

Location: Next to HG G 52.1.

Exercise 6.1 Consider an arbitrage-free market with probability measure
P.

(a) Show that if R ~ P, the market is still arbitrage-free if P is replaced
by R.
(b) Show that this is not necessarily true with only R < P.

Exercise 6.2 Consider an arbitrage-free market on (Q, F, (Fi)k=o,..1, P),
with discounted asset prices (1, X) = S/S°. Let

G* = {Gr(9)]9 is a-admissible}.

Then
gadm = U ga'

a>0

(a) Show that G, is closed in LO(Fr) for all a > 0.

(b) Show that G.qm is not necessarily closed in L°(Fr).

Hint: Create a market with 7' = 2, where the price increment in the
second step is determined by the outcome from the first step.

Exercise 6.3 Consider the space (2, F) with filtration (Fj)ren, and the
two locally equivalent measures P and Q. Show that if Z9" is the density
process of ) with respect to P, i.e.,

QP _ dQ‘]‘—k
%= dP|z
k

for all k € Ny, where Q|7, denotes the restriction of () to Fj, then

1
7Q:P

7P

ie., ZTl;P is the density process of P with respect to Q.
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