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Exercise 7.1 Construct probability measures P and Q such that Q loc≈ P with Q ̸≈ P
and even lim

T →∞
ZQ;P

T = 0 P-a.s.

Exercise 7.2

(a) Let U be a standard normal random variable U ∼ N (0, 1). Consider a market
with T = 1, X0 = 1 and X1 = eσU+µ for some constants µ, σ ∈ R, σ ̸= 0.
Construct an EMM for X.

(b) Consider a market with X0 = 1 and Xk :=
k∏

j=1
eRj , k = 1, . . . , T , where

R1, ..., RT are i.i.d. with R1 ∼ N (µ, σ2) for some constants µ, σ ∈ R, σ ̸= 0.
Let F = (Ft)T

t=1 be the natural filtration of X. Show that the market is
arbitrage-free.

Exercise 7.3
Consider a market (1, X) with X0 = 1 and Xk =

k∏
j=1

Rj for k = 1, ..., T , where
R1, ..., RT are i.i.d. under P and > 0. The filtration F is generated by X. Suppose
that we have an EMM Q for X of the form

dQ
dP

=
T∏

k=1
g1(Rk)

for a measurable function g1 : (0, ∞) 7→ (0, ∞). Show that R1, ..., RT are also i.i.d.
under Q.
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