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Data mining tools based on minimization of the
convex and piecewise linear (CPL) criterion functions
are developed and applied in our group [1]. The
considered family of the CPL criterion functions is
linked to the concept of the linear separability of
multivariate data sets and to the perceptron model of
neuronal networks. The optimal vectors of parameters
found as a result of the CPL criterion functions
minimizing can be used, among others, for:
- data-driven design of linear classifiers and
hierarchical neural networks
- designing prognostic models based on interval
regression or the ranked egression

Using the CPL criterion functions in analysis of
large, multidimensional data sets is based on
computational techniques, which is called the basis
exchange algorithm. The basis exchange algorithm is
similar to the Simplex algorithm from linear
programming and is used in efficient and precise
minimization of the CPL criterion functions.
High efficiency of the CPL procedures allowed,
among others, to use the RLS method for selection of
optimal gene subsets. For example, the RLS method
allowed to extract the diagnostic key of n1 = 12 genes
from n = 24481 genes of the Breast Cancer data set
[2]. This diagnostic key separates correctly 46 cancer
from 51 non-cancer patients collected in this data set.

We are interested in cooperation with researchers
who collect large experimental data sets in order to
solve important practical problems. It means
primarily, but not exclusively, researchers in the fields
of medicine or biology.
Research problems based on exploration of genetic
data sets may be of particular interest to us. We are
currently preparing new computational tools for
collinear patterns extraction and for modelling
multiple interaction between many genes [3].
The basis exchange algorithms are used by us in a
new method of large matrices inversion [4] or in the
eigenvalue problem solution linked to the collinearity
models [5].

We have gained some experience in cooperation with
clinical doctors from Karolinska Institutet, Stockholm,
Sweden. The RLS method of feature selection has been
applied to real clinical data set MIA describing
inflammatory status of patients on dialysis [6]. This
data set contains both genetic and phenotypic
(environmental) features. The data analysis performed
by us demonstrates, among others, the complementary
roles of genetic and environmental features in
prognostic modelling of a given patient condition.
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