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Abstract
The probability ranking principle (PRP) proves that rank-
ing documents by decreasing probability of relevance yields
optimum retrieval quality. Most research on probabilistic
models has focused only on producing a probabilistic rank-
ing, without estimating the actual probabilities. In this talk,
we discuss models for three types of modern IR applications
which rely on calibrated values of the probability of rele-
vance.

1. Vertical search deals with the aggregation of docu-
ments with different types or media (such as, e.g.,
Web pages, news, tweets, videos, images) in response
to a query. Based on the probabilistic estimation of
the number of relevant documents per resource, the
decision-theoretic selection model describes the opti-
mum solution for this problem.

2. The optimum clustering framework provides not only
the first theoretic foundation for document clustering,
it also proves the clustering hypothesis. Its key idea
is to base cluster analysis and evaluation on a set of
queries, by defining documents as being similar if they
are relevant to the same queries.

3. The interactive PRP generalizes the classical PRP for
interactive retrieval. It characterizes each situation in
interactive retrieval as a list of choices, where each
choice is described as the effort for evaluating it, the
probability that the user will accept it, and the benefit
resulting from acceptance. By developing appropriate
parameter estimation methods, we can describe inter-
active retrieval by Markov models, which allow for a
number of predictions.

With these models, it becomes possible to implement ap-
proaches based on solid theoretic foundations, which are
more transparent than heuristic approaches, thus allowing
for theory-guided adaptation and tuning.
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