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Abstract

To evaluate Information Retrieval (IR) effectiveness, a possible approach is to use test collections,
which are composed of a collection of documents, a set of description of information needs (called
topics), and a set of relevant documents to each topic. Test collections are modelled in a competition scenario: for example, in the well known TREC initiative, participants run their own retrieval
systems over a set of topics and they provide a ranked list of retrieved documents; some of the
retrieved documents (usually the first ranked) constitute the so called pool, and their relevance
is evaluated by human assessors; the document list is then used to compute effectiveness metrics
and rank the participant systems. Private Web Search companies also run their in-house evaluation exercises; although the details are mostly unknown, and the aims are somehow different, the
overall approach shares several issues with the test collection approach.
The aim of this work is to: (i) develop and improve some state-of-the-art work on the evaluation
of IR effectiveness while saving resources, and (ii) propose a novel, more principled and engineered,
overall approach to test collection based effectiveness evaluation.
In this thesis we focus on three main directions: the first part details the usage of few topics (i.e., information needs) in retrieval evaluation and shows an extensive study detailing the
effect of using fewer topics for retrieval evaluation in terms of number of topics, topics subsets,
and statistical power. The second part of this thesis discusses the evaluation without relevance
judgements, reproducing, extending, and generalizing state-of-the-art methods and investigating
their combinations by means of data fusion techniques and machine learning. Finally, the third
part uses crowdsourcing to gather relevance labels, and in particular shows the effect of using
fine grained judgement scales; furthermore, explores methods to transform judgements between
different relevance scales.
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