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Exercise Sheet 5 to the Lecture Course “Computational Finance”
(Monte Carlo Simulations)

Task 1 (Implementing Euler’s Method) (4 Points)
Implement the method of Euler & Maruyama to discretize an SDE. Consider the SDE
dSt = ,LLStdt + UStth,

with Sy = 50, . = 0.1 and o = 0.2. Compute 10 paths for t; = 0 and a time increment
At = 0.01 for 0 <t < 1. and plot the calculated trajectories.

Task 2 (3 Points)

By transformation of two independent standard normally distributed random varables
Z; ~N(0,1),i=1,2, two new random variables are obtained by

T o LA 1
AW = ZiV/AL AT = (A1) <Zl+\/§zg).

Show that A/W and AY have the moments
E(AY) =0, E(AY?) =

(At)?, E(AYAW) = Z(At)%
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3 2
Task 3 (Error of the Milstein Scheme) (3 Points)

To which formula does the Milstein scheme reduce for linear SDEs?

Use the Milstein scheme to perform the experiment outlined in Example 3.2 from the
lecture course, i.e. use the parameters Xy = 50, « = 0.06, = 0.3, T'= 1 for N = 50
simulations for the linear SDE

dX; = aXdt + fX;dW;, initial value X, for ¢ =0.
Compare the solution with the analytical solution
1
X; = X, exp((a§ﬁ2t + BWt)). (3.2)

fed with the same Wiener process to determine the estimate £(h).



Set up a table similar as this table:

Table of the £(h) h=0.01 | h=0.005 | h=0.002 | h=0.001 | h=0.0005

series 1 (with seed;)
series 2 (with seeds)
series 3 (with seeds)

to show

holds for Example 3.2.

e Return the solutions until Monday, December 5, before the lectures.



