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Exercise Sheet 9

Discussion: Thursday 02/07/2015, 16:00-17:30, Hel8, E60,
and Friday 03/07/2015, 08:15-09:45, Hel8, 120.
Handing in: Thursday 25/06/2015, beginning of the lecture.

Exercise 9.1

Let (2, F,F = (Fi)ico,1), P) be a stochastic basis satisfying Convention 5.9 and X =
(Xt)tepo,r) be a semimartingale. For ¢ € L define

t
Y;:/gosts, tel0,T].
0

Show that then Y = (Y})¢co,r) is a semimartingale and it holds for ¢ € L

/Otwsdnzfot@bsd(/os%dxu) :/Ot@/}ssosts.

Let (Q,F,F = (Fi)wcpo1), P) be a stochastic basis satisfying Convention 5.9. Let
((X,Y)¢)icom be a bivariate standard Brownian motion. Let 0 < o < 1 and defi-
ne

Exercise 9.2

B, =aX,+V1—a%,, tel0,T].
Then (Bi)co,r) is a univariate standard Brownian motion. Calculate [B, B], [X,Y],
(X, B], and [Y, B].
Exercise 9.3
Let (2, F,F = (Fi)ico,1), P) be a stochastic basis satisfying Convention 5.9, X, Y be

semimartingales, and H € Dy 7). Let m, = {0 = 71, < 70 < oo+ < Tiyyn = T},
n € N, be a sequence of stopping times with

lim sup |Tit1n — Tin] =0  as.
=0 i=1,...,m(n)—1

Show that then
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