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Current information retrieval models are optimized for retrieval with short keyword queries.
In contrast, in this dissertation we focus on longer, verbose queries with more complex structure
that are becoming more common in both mobile and web search. To this end, we propose an
expressive query representation formalism based on query hypergraphs.

Unlike the existing query representations, query hypergraphs model the dependencies between
arbitrary concepts in the query, rather than dependencies between single query terms. Query
hypergraphs are parameterized by importance weights, which are assigned to concepts and con-
cept dependencies in the query hypergraph, based on their contribution to the overall retrieval
effectiveness.

Query hypergraphs are not limited to modeling the explicit query structure. Accordingly,
we develop two methods for query expansion using query hypergraphs. In these methods, the
expansion concepts in the query hypergraph may come either from the retrieval corpus alone or
from a combination of multiple information sources such as Wikipedia or the anchor text extracted
from a large-scale web corpus.

We empirically demonstrate that query hypergraphs are consistently and significantly more
effective than many of the current state-of-the-art retrieval methods, as demonstrated by the
experiments on newswire and web corpora. Query hypergraphs improve the retrieval performance
for all query types, and, in particular, they exhibit the highest effectiveness gains for verbose
queries.
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