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Exercise Sheet 10

Discussion: Thursday 09/07/2015, 16:00-17:30, Hel8, E60,
and Friday 10/07/2015, 08:15-09:45, Hel8, 120.
Handing in: Thursday 09/07/2015, beginning of the lecture.

Exercise 10.1

Let (Q,F,F = (F)icp,, P) be a stochastic basis satisfying Convention 5.9 and
(Bt>te[0,T] be a standard Brownian motion with respect to F. Find with use of Ito’s
formula stochastic differential equations (SDE) for the following processes

(1) X, =B, tel0,1],

2) Y, =tB,, tel0,T].
Find further a representation of [X, Y] as SDE.
Exercise 10.2

Let (0, F,F = (Fi)iepo,n), P) be a stochastic basis satisfying Convention 5.9. Let H =
(H¢)iepor) be a caglad adapted process which is bounded in L?(Q), i.e.

2

K = || sup |H|| <o0.

te[0,7]

2

Let X = (Xy)eo,r] be a cadlag square integrable martingale. Show that then
t
Y, = / H,dX,, tel0,T],
0

is a martingale.

Exercise 10.3

Let (0, F,F = (Fi)wp1), P) be a stochastic basis satisfying Convention 5.9 and
(Bt)iejo,r) be a standard Brownian motion with respect to F. Define

t t
Xt:/ s?dB; and Yt:/(l—s)st.
0 0

(a) Define h(t) = +t° + & — ¢* + t and show that E(X? + Y}?) = h(t).
(b) Show that M = (Mt)tE[O,T] defined by M; = X? + Y,> — h(t) is a martingale.

(c) Find the set of all t € [0,7] such that X and Y are negative correlated, i.e.
Cov(X,,Y;) <0



