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Description: In the modern era, people are producing a tremendous amount of data. A first
operation one has to do in order to make some use of these collection of data, is to partition them in
classes (assigning labels) according to some notion of similarity that depends on the particular nature
of the data, and on the tasks that will be subsequently have to be performed on them. When some of
the labels are already known, we refer to the task as semi-supervised learning.

Among several methods proposed by many authors over the years, the ones falling into the category
of variational methods have been very successful. The general idea is that the partition of the set of
data in classes should satisfy some optimality condition. Usually, each model posses some parameters
that practitioners can vary in order to obtain better results for each particular case where the method
is applied. Some of the parameters depend on the number of elements of the data set.

Of capital importance for evaluating a labeling method is whether the method consistent or not;
namely it is desirable that the minimization procedure approaches some limit minimization method
when the number of elements of the data set goes to infinity. Knowing whether a specific minimiza-
tion strategy is an approximation of a limit (minimizing) object is very important: it can help explain
properties of the finite data method, it can also be used to justify, a posteriori, the use of a certain
procedure in order to obtain some desired features of the classification, and can open up new algo-
rithms.

The goal of this PhD project is to investigate the consistency of variational methods for clustering
in semi-supervised learning.
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