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Finance

(1) Let (Ω,F , IP,
�

, (Ft)
T
t=0, (St)

T
t=0) be a market model. What is the defi-

nition of:

(a) a viable market,

(b) an American option?

(2) Assume the CRR-model with S0 = 1,
�

= {0, 1, 2},

St+1 =

{

5St with probability 1

5
,

1

5
St with probability 4

5
,

and r = 2

5
.

(a) Is the given measure the EMM � ?

(b) Compute the ’fair price’ C0 of the European put-option

H = (K − S2)
+

with strike price K = 2.

(c) Compute the ’fair price’ U0 of the American put-option

Zt = (K − St)
+, t = 0, 1, 2

with strike price K = 2.
Hints: Use

U2 = Z2,

Ũ1 = max{Z̃1, ��� [Ũ2|F1]},

U0 = max{Z0, ��� Ũ1}.

To compute ��� [Ũ2|F1] write Ũ2 like

Ũ2 =
(K − S2)

+

S0
2

=
1

S0
2

{

(K − 5
S2

S1

)+1I{S1=5} + (K −
1

5

S2

S1

)+1I{S1=
1

5
}

}

and use independence (S2

S1
and F1) and measurability (S1 and F1).

It follows

Ũ1 =
25

49

3

4
1I{S1=5} +

9

7
1I{S1=

1

5
}.

Comparing ��� Ũ1 and Z0 leads to U0 = ��� Ũ1.


