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Extended abstract

Problems of portfolio management can be viewed as multi-period dynamic decision
problems. We present a model for allocation of financial resources to bond indices
in different currencies. The future uncertainty is represented by stochastic scenario
trees, where stochastic properties of possible future development of exchange rates
and interest rates are incorporated. The objective is to maximize the expected value
of the portfolio at a defined time horizon.

Mathematically such models lead to multistage stochastic programming. The prob-
abilistic scenario trees are ”bushy” and the number of scenarios grows exponen-
tially with the number of stages. We have developed and compared two-stage and
three-stage models that were tested by using historical data of interest rates and
exchange rates. The portfolios were composed of 4 indices of government bonds
in different currencies (USD, EUR, GBP and CHF). The scenarios of future de-
velopment of interest rates and exchange rates were generated using Monte Carlo
simulations.

Mathematical formulation of the problem leads to solving large linear systems of
equations, where the matrix of the system is regular and sparse. For solving the
multi-stage stochastic programming model the Interior Point Method (IPM) was
used. The IPM is solved according to the Mehrotra’s Predictor Corrector algorithm
(MPC) algorithm, as it is defined in [1]. The MPC creates iteratively a sequence of
solutions, whereby the crucial step is solving the system of linear equations with
the system matrixA(3)D(3)(A(3))T in the case of the three-stage model, whereD(3)

is a diagonal matrix, andA(3) is a matrix coming from the three-stage program-
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ming model. The application of the BQ [2] allows a decomposition of the matrix
A(3) to smaller linear systems. This allows efficient parallelization and diminish the
memory requirements. The small linear systems correspond in general to two-stage
stochastic problems. For solving these, the linear algebra package LAPACK [3]is
used.

The designed parallel algorithm is written in the Fortran/MPI programming lan-
guage. The experiments were executed on a IBM Linux cluster, University of Tech-
nology, Vienna.

The aim of the paper is:

• to formulate a model for allocation of financial resources
• to test and compare two-stage and three-stage parallel programming model from

the point of view of quality
• to present the time measurement results of the parallelization on cluster

The achieved results have shown that it makes sense to increase the number of
stages, especially in case of a good feeling of future market development.
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