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Abstract
We consider users’ attempts to express their information needs through queries, or search

requests and try to predict whether those requests will be of high or low quality. The second
type of methods under investigation are those which attempt to estimate the quality of search
systems themselves. Given a number of search systems to consider, these methods estimate
how well or how poorly the systems will perform in comparison to each other.

First, pre-retrieval predictors are investigated, which predict a query’s effectiveness before
the retrieval step and are thus independent of the ranked list of results. Such predictors base
their predictions solely on query terms, collection statistics and possibly external sources.
Twenty-two prediction algorithms are categorized and their quality is assessed on three dif-
ferent TREC test collections. A number of newly applied methods for combining various
predictors are examined to obtain a better prediction of a query’s effectiveness.

Building on the analysis of pre-retrieval predictors, post-retrieval approaches are then
investigated, which estimate a query’s effectiveness on the basis of the retrieved results.
The thesis focuses in particular on the Clarity Score approach and provides an analysis
of its sensitivity towards different variables such as the collection, the query set and the
retrieval approach. Adaptations to Clarity Score are introduced which improve the estimation
accuracy of the original algorithm.

The utility of query effectiveness prediction methods is commonly evaluated by reporting
correlation coefficients, such as Kendall’s Tau. Largely unexplored though is the question
of the relationship between the current evaluation methodology for query effectiveness pre-
diction and the change in effectiveness of retrieval systems that employ a predictor. We
investigate this question by examining how the observed quality of predictors (with respect
to Kendall’s Tau) affects the retrieval effectiveness in two adaptive system settings: selective
query expansion and meta-search.

The last part of the thesis is concerned with the task of estimating the ranking of re-
trieval systems according to their retrieval effectiveness without relying on costly relevance
judgments. Five different system ranking estimation approaches are evaluated on a wide
range of data sets which cover a variety of retrieval tasks and test collections. It is shown
that under certain conditions, automatic methods yield a highly accurate ranking of systems.
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