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Abstract

Nowadays, huge volumes of data are being generated every split second: bank transactions, Tweets,
web browsing histories, GPS logs, environmental recordings, surveillance camera footage, etc. With this
abundance of data, a new challenge arises: How to extract relevant information and make inferences from
terabytes of data in a short amount of time?

In this talk, | will describe three approaches to process large data streams. The first approach is matrix
and tensor decomposition. By such algebraic decompositions, large amounts of data can be compressed
quite effectively. | will illustrate this technique for the problem of large-scale prediction of traffic speed in
transportation networks.

Graphical models provide another avenue to handle large data streams. Inference in graphical models
is a fruitful approach to handling large volumes of noisy and incomplete data. Graphical models provide a
statistical framework to encapsulate our knowledge of a system and to infer from incomplete information.
I will describe efficient algorithms for learning graphical models with hidden variables, and will
demonstrate this approach for the monthly stock returns of the S&P 100 stock index.

At last, a third method to quickly extract information from large data streams is template matching. |
will illustrate this approach by the example of detecting epileptic spikes in electroencephalograms via
semi-automatic and fully automatic algorithms.
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