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Exercise 1

Consider a LIBOR market model scenario for dates T0 = 0 < T1 < . . . < Tm, and let the dynamics
of the LIBOR rate L(t, Ti−1, Ti) for i = 0, . . .m − 1 be driven by m correlated Brownian motions W i,
i = 1, . . . ,m, with exponentially decaying correlations

ρi,j = exp(−a|i− j|), a > 0, 1 ≤ i, j ≤ m. (1)

In this exercise we want to test the impact of factor reduction, depending on the parameter a. Do then
the following:

(a) Read and understand the code for the public static method factorReduction in the class
net.finmath.functions.linearAlgebra.

(b) Write a class which:

(i) constructs a correlation matrix with correlations given by (1);

(ii) calls the method factorReduction and then construct a correlation matrix with reduced
factors (the number of reduced factors being given as a parameter).

(c) Measure how much the original matrix differs from the one with reduced factors (e.g., by computing
the average of the absolute difference between the entries) and look at how this difference depends
on the parameter a.

Exercise 2

Prove that the price of a digital caplet (i.e., of a contract paying N(T2 − T1)1{L(T1;T1,T2)−K>0} in T2),
under the Black model is

Vdigital(K; 0) = NP (0;T2)φ(d−)(T2 − T1),
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Exercise 3

Compare the analytical value of a cap, consisting of at least two caplets, against a Monte Carlo simulation
of the value of this product in the finmath library. Proceed as following:

(a) Calculate the cap value analytically as done in the past exercise classes.

(b) Read and understand the code for the public static method createLIBORMarketModel in
the class net.finmath.tests.montecarlo.interestrate.LIBORmarketModelValluationTests

which generates a LIBORModelMonteCarloSimulationInterface type object.

(c) Use it to create an object of the type LIBORModelMonteCarloSimulationInterface,
and pass it to the public method getValue of the class
net.finmath.montecarlo.interestrate.products.Caplet to get a caplet simulated price;
use this to get the final cap price.

(d) Use different values of numberOfFactors and correlationDecayParam. Look at how the impact
of factor reduction on the price changes according to the value of correlationDecayParam.


