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Abstract
Black Scholes PDE models have been widely used for derivatives pricing in financial engineering.
They provide the celebrated Black-Scholes formula when pricing the most simple derivatives,
European vanilla options, under the assumption of constant and deterministic risk free interest rate
and volatility of the underlying product. Nevertheless, even for simple derivative products, such as
American vanilla or Asian options, the analytical solution of the PDE is not available. Therefore,
numerical methods are required for solving the PDE model and different techniques are possible:
finite differences, finite elements or finite volumes, for example. This work can be framed in the
statement and numerical solution of appropriate Black-Scholes models by means of Lagrange-
Galerkin methods. In the first part of the talk, a review of the application of the methods to several
option pricing models is addresed, the second part mainly concentrates in the application to recent
market models for interest derivatives pricing.

Market models for interest rate dynamics can be calibrated by using derivatives of real interest
rates appearing in the market. Thus, forward LIBOR interest rates dynamics based on BGM model
was introduced by Brace, Gatarek and Musiela [4] and it is also refered as LIBOR Forward Model
in [5]. One objective of interest rate modelling is to provide appropriate tools (binomial trees,
Montecarlo, pdes, etc) for interest rate derivatives pricing (bonds, caps, ratchet caps, swaps, etc).
Notice that in the case of BGM models, the number of underlying forward LIBOR rates associated
to the derivative provides the number of spatial dimensions to be considered in the PDE. Particu-
larly, in the case of caps, each caplet has only one associated forward LIBOR rate, and therefore
one spatial dimension arises in the PDE. If we consider a rachet cap, which is the sum of rachet
caplets involving two LIBOR rates, so we have two spatial dimensions. In this work we present a
Black-Scholes equation which governs the ratchet cap pricing problem. After a domain truncation
procedure and appropriate boundary conditions, we propose some methods for the numerical so-
lution. Thus, we consider a Crank-Nicholson characteristics time discretization scheme combined
with a Lagrange piecewise linear finite element discretization [1, 2, 3]. In order to illustrate the
numerical results we present an example of ratchet cap pricing.

References

[1] A. BERMÚDEZ, M. R. NOGUEIRAS AND C. VÁZQUEZ, Numerical analysis of
convection-diffusion-reaction problems with higher order characteristics finite ele-
ments. Part I: Time discretization, SIAM J. Num. Anal., 44(2006), pp. 1829-1853.
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