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Exercise 22

(Programming) Given a function f(x), we shall say that its absolute value is unimodal over the interval
x ∈ [a, b] if there exists a point c ∈ [a, b] s.t. |f(x)| is monotonically increasing for all a ≤ x ≤ c and
it is monotonically decreasing for all c ≤ x ≤ b. A function whose absolute value is unimodal over [a, b]
has a unique relative extremum in [a, b]. For optimization problems, one must find the extremum of a
given objective function, over a given interval. If the given objective function is unimodal over the given
interval, we can apply the Golden Section Search algorithm.

(a) Research the Golden Section Search algorithm.

(b) Write a Java class that implements the Golden Section Search.

(c) Write a test function that will find the minimum of y = x2 − 4x + 10 in [−10, 10] using the
GoldenSectionSearch class.

Exercise 23

(a) (Programming) Define an interface AbstractDerivativeProductInterface that represents a
derivative product. Given the object

AbstractModel model;

as defined in the supplementary exercise 21 or in net.finmath.montecarlo.model, the implemen-
tation of the derivative product should provide a method

double getValue(AbstractModel model){. . .}

which returns the value of the product for a given model.

For example, recall that an Asian Option for an underlying stock S over the period [t0, T ] has the
payoff funciton

max {A(T )−K, 0}

for some strike price K and where

A(T ) :=
1

T − t0

∫ T

t0

Stdt.

When computing the value of A(T ) numerically, one must compute

1

n

n∑
i=0

STi

where Ti, i = 1, . . . n are a set of observation times (which may be a subset of the time points in
the discretization scheme S∆ for S) that we will call the Averaging Points.

(i) Define the sub-class AsianOption that implements AbstractDerivativeProductInterface.
It should provide an implementation of the method
public double getValue(AbstractModel model);

which returns the value of an Asian Option for a given model.



(ii) Write a small test program and compare the Asian with maturity T = 5 years and averaging
STi , i = 0, . . . 5, Ti−Ti−1 = 1 year, with a European Option with maturity T = 5 years. (Note
that if the Averaging Points Ti are a strict subset of the discretization times ti, then ti 6= Ti,
and ∆ 6= 1 yr).

(b) (Theory) Is an Asian with maturity and payment in T = 5 and Averaging Points Ti, i = 0, . . . 6
an admissible product? Why yes or why not?

Please hand in solutions to (Theory) exercises until Wednesday 11.6.2014 in Office 230. You may request
for a code review of your solutions to (Programming) exercises.


