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Abstract:

We will discuss several areas where statistical methods are important in improving web search, and where web
search problems remain unsolved problems in statistics. In particular, sampling, dynamic graphical models, classi-
fication, unsupervised learning, cross-validation, time series analysis, and many other topics arise in the context of
providing extensive search facilities. Due to the evolving nature of the web and growing understanding by those who
build, use, or manipulate search engines, some of these statistical problems will exist for some time to come.

Special attention is given to the topic of useful dynamic graphical models and sampling methodologies. Dynamic
graphs, in which vertices and edges are removed and added over time, challenge current techniques for representation
and inference. Nonetheless, an arms race exists between those attempting inference on such graphs (e.g. search
engines) and those who manipulate such graphs (e.g. spammers). We will discuss some of the types of inference that
have been done and those that could become more prevalent. We believe this topic also has relevance to analyzing
contours in videos, analyzing network stability (e.g. computer network intrusion, power network reliability), disease
transmission networks, and other domains.

This presentation is accessible for a general audience and aims to appeal to graduate students in particular. The
discussion draws upon the presenter’s experience in research at a major search engine in the U.S. and as a consultant
to others working in search.
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