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Abstract:

One of the main goals in” the analysis of microarray data is to identify groups of* genes and groups of
experimental conditions (including environments, individuals, and” tissues) that exhibit similar
expression patterns. This is the so-called™ biclustering problem. In this talk, we consider two
variations of® the biclustering problem: the /consensus submatrix problem/ and the /bottleneck”
submatrix problem/. The input of the problems contains an $m\times” n$ matrix $A$ and integers $I$
and $k$. The /consensus”™ submatrix problem/ is to find an $I\times k$ submatrix with” $l<m$ and
$k<n$ and a consensus vector such that the” sum of distances between the rows in the submatrix and”
the consensus vector is minimized. The /bottleneck submatrix problem/ is® to find an $l\times k$
submatrix with $l<m$ and $k<n$,” an integer $d$ and a center vector such that the” distance between
every row in the submatrix and the vector” is at most $d$ and $d$ is minimized. We show” that both
problems are NP-hard and give randomized approximation algorithms” for special cases of the two
problems. Using standard techniques, we can derandomize the algorithms to get polynomial time
approximation”™ schemes for the two problems. To the best of our knowledge, this is the first time
that approximation algorithms with” guaranteed ratios are presented for microarray data analysis.
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