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Exercise 1

Consider a stock S = (St)t≥0 that, under the original probability measure P , follows a log-normal process

dSt = µStdt + σStdWt, t ≥ 0, (1)

S0 > 0, where W is a one-dimensional Brownian motion. Assume that in the same market the interest
rate structure is modeled as a LIBOR Market model with some given covariance structure. Consider the
spot measure associated to such an LMM and its associated one-period roll bond numeraire

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

m(t)∏
j=0

(1 + L(Tj ;Tj , Tj+1)δj), t ≥ 0,

where m(t) = max{i : Ti ≤ t}. Since N is a martingale built upon market tradables, it induces an
equivalent martingale measure QN under which SN−1 is a martingale. Under N , the risk-neutral drift
term of S is seen to be

µNt =
L(Tm(t);Tm(t), Tm(t)+1)

1 + L(Tm(t);Tm(t), Tm(t)+1)(Tm(t)+1 − t)
, t ≥ 0. (2)

Write a class EquityHybridLMM, extending net.finmath.montecarlo.model.AbstractProcessModel,in
order to implement the model above, i.e., the process with dynamics in (1). Note that
it has log-normal dynamics, so you can take inspiration from the implementation of
net.finmath.montecarlo.assetderivativevaluation.BlackScholesModel. In particular, here
are some hints:

• What you have to do is basically to override the methods getDrift and getNumeraire, and to
compute the right value of the initial drift in the constructor.

• The class must have a field liborSimulation of type LIBORModelMonteCarloSimulationModel,
passed by the constructor: it will call methods useful to override getDrift and getNumeraire. Note
that you are considering the drift under the spot measure, so you should check in the constructor that
the MEASURE field of liborSimulation has the value SPOT, and return an error message otherwise.

• In particular, in order to construct the drift as in (2), you have to get the LIBORs
L(Tm(t);Tm(t), Tm(t)+1), and thus to compute m(t), where t is identified by timeIndex in the ar-
gument list of getDrift. Note that you have two time discretizations (both can be provided by
liborSimulation), i.e., the one of the your simulation and the one of the LIBORs: in order to com-
pute m(t) you have use both, look at some useful methods of the interface TimeDiscretization.

• The implementation of the methods getCloneWithModifiedData and toString is optional, you
can just return null.

Exercise 2

Prove that that in general, for a numeraire with zero diffusion term, the drift of S has the formulation

µNt = − ∂

∂t
log(1/Nt), t ≥ 0. (3)

Modify the class HybridEulerSimulator in such a way that by passing to the constructor an enum

type variable (that can be defined in the same class) taking three different values, the drift can also be
computed as in (3) and as the approximated piecewise-constant drift

µNt =
log
(
1 + L(Tm(t), Tm(t), Tm(t)+1)(Tm(t)+1 − Tm(t))

)
Tm(t)+1 − Tm(t)

, t ≥ 0.



Exercise 3

Write a class with a main method which does the following:

• Construct an object of type LIBORModelMonteCarloSimulationModel, by using the method
createLIBORMarketModel in exercise6.LIBORMarketModelConstruction,and use it (together
with an initial value for S and the volatillity for S and the type of the drift you want) to con-
struct an EquityHybridLMM object.You can give some parameters you like, as long as they make
sense. Use a simulations time discretization with step 0.1 and a LIBOR discretization with step 0.5.

• Link this object to an Euler Scheme process in order to construct an object that you can pass to
the getValue method of

net.finmath.montecarlo.assetderivativevaluation.products.EuropeanOption.

• Compute the value of a call option with underlying S in (1), for different strikes and maturities.
You can repeat the procedure choosing other values of the enum type idenfying the way the drift is
constructed, and check if the results are similar.


