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Fxercise Sheet 4

Discussion: Thursday 21/05/2015, 16:00-17:30, Hel8, E60,
and Friday 22/05/2015, 08:15-09:45, Hel8, 120.
Handing in: Thursday 21/05/2015, beginning of the lecture.

Exercise 4.1

Given a filtered probability space (2, F,F = (Fi)i>0, P), let X = (X;); >0 be a mar-
tingale and assume that X is square integrable for all ¢ > 0 that is

X, € L3(Q) := {f: 2 — R: f measurable and / |f(w)]?dP < oo} Vt>0.
Q
Show if s < ¢ then
B (X - X.7) - B(X}) ~ E(X2). (a1

Exercise 4.2

Let (Q, F,F = (Fi)t>0, P) be a filtered probability space. Let X = (X});>0 be a cadlag
square integrable martingale such that

< 00,
2

sup | Xy
t
i.e. X is bounded in L%. Here

Ix1, = ([ 1x)ar) " (xp)

Show that then there exists a random variable X, such that X, € L*(Q2, F, P) and
X; ® E (X |F)

for every t > 0. Further
X, 2 X, n—ooo.



