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Exercise 5.1 (Self financing portfolio) Recall the definition of self financing trading strategy &
and its associated discounted value process V = (V4)i—o,... 7 is given by

Voi=¢&-Xo and Vii=&-X, fort=1,...,T.

The gains process associated with £ is defined as

t
Go:=0 and G, ;:ng (Xp — Xp_1) fort=1,....T
(a) Prove & - Xy = &1 - Xy fort =1,...,T — 1.
(b) Prove V; = Vo + Gy = &1 - Xo 4+ S py &k - (Xp — Xj—1) for all t.

Solution 5.1

(a) By definition we have
gt . St = §t+1 . St for t = 17...7T— 17

Sy is the price of the asset at time t. By dividing both sides by SY, we can prove &-X; = &1+ Xy
fort=1,..,7 — 1.

(b) Since (a) holds, we have
Sev1 - Xev1 — & Xo = &1 Xor — &1 - Xo = Gepr - (X1 — Xi)
for t =1,...,T — 1, and it’s identical to (b).

Exercise 5.2 (Options) Code option pricing and simulation for European options and Digital
options, see exercise notebook.

Solution 5.2 See notebook.

Exercise 5.3 (Heston Model Simulation) Code Heston Model Simulation, see exercise
notebook.

Solution 5.3 See notebook.
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