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Exercise 11.1 Give an example of a bounded predictable process H and a martingale X such
that pH ‚Xq is not a martingale.

Exercise 11.2 Let the financial market S “ pStq
T
t“0 be defined over the finite filtered probability

space pΩ, F , pFtq
T
t“0, P q and satisfy MepSq “ tQu, and let U be a utility function satisfying the

Inada conditions. Consider the value functions

upxq “ sup
XT PCpxq

ErUpXT qs and vpyq “ E

«

V

ˆ

y
dQ

dP

˙

ff

,

where V is the convex conjugate of U and Cpxq “ tXT P L0pΩ, FT , P q : EQrXT s ď xu. Show that
the optimizers pXT pxq and pypxq satisfy U 1

´

pXT pxq
¯

“ pypxqdQ
dP for each x P dompUq.

Exercise 11.3 Assume a Black-Scholes model and compute the discounted value process V for a
power option whose undiscounted payoff at time T is hprST q “ rSp

T for some p P R.

Exercise 11.4 (Python) Compute the hedging strategy for the power option and examine the
hedging error numerically.
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