Homework Problems 9
Due Monday, December 1, 2008

In Problems 1, 2, and 3, let B, with ¢ > 0 denote a Brownian motion with
filtration F; := o(Bs for s > 0).

Problem 1 Show that for each 6 > 0
Xt = e(eBt_%)

is a Martingale relative to the filtration F; for t > 0, i.e., show that E(|X:]) < co and
that fort > s, E(X¢|Fs) = Xs.

Problem 2 FEzpanding
0Bt 0
e( t— 5 ) = ZHj(t’Bt)ﬁ’
§=0

the stochastic process H;(t, By) is a

it follows from Problem 1 that for each j > 0,
e H;(t,By) for j <5.

Martingale relative to Fy for t > 0. Comput

Problem 3 Write down the integral that computes the function
p(t) .= P(-1 < By <1).

Plot p(t) when 0 <t <1.

Problem 4 Let N; for t > 0 denote the Poisson process with parameter A = 1, i.e.,
the Poisson process with

th
Define the process X; := Ny —t for t > 0. Show that X; and X? —t are Martingales
relative to the filtration

P(N; = k)

Fi :=o0(Ns for s > 0).

Problem 5 Using the notation of Problem 4, show that for each 6 > 0
E (e(GNtﬂfftee)‘Fs) — o(ONst+s—se)

fort>s>0.



