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Aufgabe 1: We use Theorem 4.1 from the lecture notes which was the following statement:

Theorem 4.1: Let F': R™ — R be some function and let 0 =:tyg <t; < --- <t,, <T. Then
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where the p-functions on the right hand side of (1) are given by

_(e=p)?
pe(z,y) = FA=e

Since all expectations to be calculated depend only on the Brownian motion observed at a
single time ¢, we have m = 1 for all integrals,

E[F(z)] = /R F(a) prl0, 1) de
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where in the last line we simply renamed the integration variable from x; to z. If we substitute
v :=x/y/t, dv = dx/+/t, we may rewrite this as

E[F(z)] = /F(\/%v)e_vj\;%. (2)
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Thus, with the formulae from Ubungsblatt 5, we obtain:
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b) For the variance we obtain
Viz] = E[zf] — (E[x])’
= t—-0 = t.
such that the standard deviation is given by

\ Viz;] = Vi

which looks as follows:
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1
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; sqrt(t)
9 it sqrt(t) 35
10 0 0
11 0.01 0.1 N
12 0.02 0.141421
13 0.03 0.173205 25
14 0.04 0.2
15 0.05 0.223607
16 0.06 0.244949 2
17 0.07 0.264575
18 0.08 0.282843 15
19 0.09 03
20 0.1 0.316228 1
21 0.11 0.331662
2 012 0.34641 05
23 0.13 0.360555
24 0.14 0.374166 0
25 0.15 0.387298 . ; N i : -
26 0.16 04
27 0.17 0.412311
28 0.18 0.424264
29 0.19 0.43589
30 0.2 0.447214
31 0.21 0.458258
32 0.22 0.469042
33 0.23 0.479583

34 0.24 0.489898



Aufgabe 2: We use again formula (2) from above,

E[F(z)] = /F(\/%v)ef\;%,

R
to obtain
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And for the variance,
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