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Aim: To predict the difficulty of a query issued to an information retrieval system. A query is considered difficult
when the effectiveness of the search results are poor.

Methods: It has been shown that the likelihood of document access from a collection is non-uniform [2]. As
such, for each document in a collection, a probability can be obtained that indicates the likelihood of seeing that
document in any given result set. We propose several approaches to query difficulty prediction that take advantage
of the non-uniform likelihood of document access by a search system.

Given a set of document probabilities, an absolute ordering of documents from most to least likely to be
retrieved indicates a default ranking for documents in the collection. For a generic query, we expect the documents
in the result set to be ranked in much the same order as the absolute ordering based on the document prior
probabilities. Therefore, a query that produces a result set with documents that do not significantly differ in order
to the prior based absolute ordering, is considered to be a difficult query. Conversely, a query that produces a result
set that significantly differs in order to the absolute ordering is considered to have high discriminatory power, and
therefore is considered a simple query to resolve. We propose five query prediction measures based on document
priors, discussion of each technique is presented elsewhere [1].

In recent years, query difficulty prediction has been incorporated into TREC as a part of the Robust track [3].
One metric to measure the quality of a set of predictions is the area under the curve metric that measures the quality
of the prediction by measuring the difference in average precision between the worst 25 predicted topics of a run,
to the worst 25 performing topics. We use this metric on the TREC 2005 Robust topics and the Aquaint collection.

Results: The figure illustrates the performance of our
five techniques using the area under the curve approach.
Each line shows the mean average precision for the
remaining TREC queries after removing the worst x

queries. The best possible prediction for this run is
shown with the optimal curve. The area between
the optimal curve and the other curves shows the gap
between that approach and the optimal prediction.
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Conclusions: We explore a novel approach to query difficulty prediction and propose five metrics to determine
the query difficulty based on document priors. Two of the five techniques show promise as predictors. We plan to
further explore difficulty prediction using document priors in combination with other query prediction techniques,
with the hope of further improving query difficulty prediction.
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