Models in Financial Mathematics

Exercises for
28.10.08 16:05-17:35 (MaD 380)
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Finance

(1) Assume the CRR-model with Sy = 1, interest rate r = 0.1 and

2S5, with probability X
5t1=\ 15, with probability 2
50t With probability .
(a) Compute the EMM (equivalent martingale measure) Eq.

(b) Draw the "tree” for the values of (S;) for ¢t = 0,1,2,3 and write
the according probabilities for the values of S3 using Eq from a).

(c) Compute the arbitrage price of the European call-option H =
(S3 — K)* for a strike price K = 2.
Hint: Use the CRR pricing formula from the course (section 3.8).

(2) Assume the CRR-model, where the EMM Q@ is given by

(Q( St :1+b):p.

St-1
The binary option (or digital option)
H = C]I[K7OO)(ST)

(where ¢ > 0 and K > 0) is sometimes also called the ”cash-or-nothing
option”. The option holder gets ¢ (cash) if Sy > K. On the other
hand, if ST < K, he gets nothing. Show that the pricing formula for
this option is

Vo = ﬁ zT: G;)p’“(l )"

where B = inf{u € N : So(1 +b)*(1 +a)'~* > K}.

Use the formula

and proceed like in the course (” Computing the pricing formula”).



Probability

(3) Let A and B be independent and G := o{lp}. What are the elements
of G?7 Compute
E[4|9]

(without using Thm 2 of section 3.5).

(4) Let F = o{Ay,..., Ay} where Ay, ..., Ay is a partition of Q. Assume
that f; and f, are F-measurable. Is it true that

{lweQ: filw) = folw)} € F?

Hint: You can use Proposition 1 of section 2.5. (which came after
section 3.2.)



