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Exercise 1

Use the finmath library classes to simulate a geometric Brownian motion, and use it to price call and
put options. The finmath library design distinguishes in separate classes the process for the scheme
simulation, from the model providing the parameters for the simulation, and then links them in a third
class running the simulation. Finally one must a create a product with an evaluation method producing
the option value by passing the linking class as a parameter.

(a) Write a main class BlackScholesMonteCarlo implementing

net.finmath.montecarlo.assetderivativeevaluation.AssetModelMonteCarloInterface.

This class must have fields of type

net.finmath.montecarlo.assetderivativeevaluation.BlackScholesModel

and net.finmath.montecarlo.Process which are initialised by the constructor. Also provide an
overloaded constructor which accepts no Process parameter but automatically initialises such a
field to an Euler Process;

(b) Still in the BlackScholesMonteCarlo constructor, insert the main instruction linking the model
and the process allowing for method delegation. Add all the required getters and setters to this class.

(c) Finally you must create a European option product object from the class

net.finmath.montecarlo.assetderivativeevaluation.products.EuropeanOption;

to obtain the option values then just make a call to the getValue(double,

AssetModelMonteCarloInterface) method using as a parameter an instance of the Monte
Carlo simulator class created in the points above. Perform different valuations for various strikes
K and time to maturities T − t.

Exercise 2

A digital call option is a derivative paying off one unit of currency if the value of the asset at maturity
T is above the strike K. The value of a digital call option is then:

V0 = E∗
[
I{ST>K}

]
(1)

the expectation being with respect to the measure P∗ corresponding to the asset price numeraire, i.e

dP
dP∗

=
ST

S0

and I is the indicator function of a set.

(a) Extend the abstract class

net.finmath.montecarlo.assetderivativeevaluation.products.AbstractAssetMonteCarloProduct;

to the concrete class DigitalOption providing the product specification and the correct implemen-
tation of the evaluation method getValue.



(b) Using the program you have written in exercise 1 calculate the value of the digital call for various
values of K and T ;

(c) Prove that the Black-Scholes Delta at time t < T coincides with the valuation of the digital option
of time to maturity T − t. Compare with both:

(i) The formulae in the class net.math.finmath.functions.AnalyticFormulas;

(ii) Possibly, an implementation of the finite differences method.

Exercise 3

Repeat exercises 1 and 2 using the Heston model instead of Black-Sholes. i.e. the model is this time an
instance of the class net.finmath.montecarlo.assetderivativeevaluation.Heston. This is attaina-
ble by a simple modification of the code of the two previous exercises. Finally, using this program, verify
that the option prices produced in the independent implementation of the Heston model you performed
in exercise 8 are correct.


