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1. Useful Facts
Let (2, F,P) be a probability space, A, B C F o-algebras. Show:

(a) For Z € LY(F) with o(Z, A) independent of B we have (2)

E[Z|o(A, B)] = E[Z]A].

(b) Let Z1,...,Z, € L' be i.i.d. random variables for some n € N. Then (2)
n 1 n
E ij;Zk = E};Zk

holds for every j =1,...,n.
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2. Insider Information
Let (Q,F,P) be a probability space and Y7,...,Yr ii.d. random variables in L' which are not P-a.s.
constant and satisfy E[Y;] = 0. We observe the filtration defined by F; := o(Y3,...,Y;) fort =0,...,T
and the price processes X =1, X} =1,

t
X} =X -I-ZYS
s=1

for t = 1,...,T. Furthermore, we enlarge the filtration with the insider information X%}, i.e. for
t=0,...,T let R
.7:15 = g(ft’X%).
(a) Show that X! is a martingale with respect to (F;), but not with respect to (F;). (3)
(b) Show that the process defined by (3)
t—1
. X+ —-X!
— x! 2T s
X=X} — ZO .
for t =0,...,T is a martingale with respect to the enlarged filtration.
(c) Compute a self-financing strategy &, which maximizes the expected gain E[G] for (2)

T
Gr = nglAXj

s=1

over all self-financing strategies with respect to (]:'t) with |§H <lforeveryt=1,...,T.
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You can achieve a total of 12 points for this sheet.



