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Exercise 1

Consider the framework of Exercise 2 of the last sheet, where we have a stock S = (St)t≥0 with dynamics

dSt = µStdt + σStdWt, t ≥ 0,

S0 > 0, and we consider the spot measure associated to the one-period roll bond numeraire

Nt = P (t;Tm(t)+1)

m(t)∏
j=0

(1 + L(Tj ;Tj , Tj+1)(Tj+1 − Tj))

where m(t) = max{i : Ti ≤ t}, for a given LMM. Note that in general, since 1/N has no volatility term,
the drift of S under QN satisfies

µNt = −Nt
∂

∂t

1

Nt
.

Enrich further the class HybridEulerSimulator which we have written last time with the possibility to
calculate the drift in this way, using finite differences in order to compute the derivative.

Exercise 2

Read and understand the Finmath library class ModelFactory, which you can find in
net.finamth.montecarlo.hybridassetinterestrate. Through this class, and in particular by the me-
thod HybridAssetLIBORModelMonteCarloSimulationInterface getHybridAssetLIBORModel, you can
create a simple equity hybrid LIBOR market model with a calibration of the volatilities.

Use this class in order to price a call option with same strikes and maturities considered in Exercise 2 of
the last sheet. Give as the target volatility for the calibration the one you have used last week. Compare
the prices you obtain in this way with the ones you obtain computing the drift as in Exercise 1 and with
those you get computing the drift as done last week.

Exercise 3

Let T1 < T2 · · · < Tn be some exercise dates. Take m different assets Si, i = 1, . . . ,m, following log-normal
dynamics

dSi(t) = µiSi(t) + σiSi(t)dWi(t), t ≥ 0,

with d < Wi,Wj >= ρij . Consider a contract which pays a redemption Rj at time Tj if

min
i=1,...,n

Si(Tj)

`i
≥ aj

and

min
i=1,...,n

Si(Tk)

`i
< ak for all k < j,

where a1, a2, . . . , am ∈ R+ are m triggers, and `0, `1, . . . , `n ∈ R+ are n levels.

Rewrite the class ModelFactory in such a way that calibration is not performed, so that the volatilities
are directly given as a parameter of the model.

In particular, these new class will contain a getHybridAssetLIBORModel method, which you can use to get
a HybridAssetLIBORModelMonteCarloSimulationInterface object. Pass it to the getValue method of
the class net.finmath.montecarlo.hybridassetinterestrate.products.WorstOfExpressCertificate
which prices the derivative described above. Consider the case of two assets with different correlations.
Take all the parameters specifying the model and the derivative as you like. What is the impact of
correlations on the price in the simple case when R1 > 0, Rj = 0, j > 1?


