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Algebraic statistics uses methods from algebraic geometry to solve statistical problems. This

course will adress mainly two such problems: How to find all possible models that can be

identified using a given sample, and how to compute probabilities from contingency tables.

Most of the relevant algorithms come from computer algebra; therefore the course will start

with an introduction to the relevant topics. The most important is the GRÖBNER base of an ideal,

a technique introduced around 1965 in oder to solve systems of nonlinear equations. Samples

will be considered as solutions of such systems, and via GRÖBNER bases it will be possible to

identify all models that can be estimated from the sample.

For contingency tables, theχ2 distribution can estimate probabilities, provided there are sufficently

many cases. Otherwise methods like FISHER’s exact test can be used, but they are comutationally

very expensive. Algebraic statistics gives a new approach based on so called MARKOV bases.

Prerequisites: Lineare algebra, probability and statistics
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