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Abstract

We explore the use of phrase and proximity terms in the context of web retrieval, which
is different from traditional ad-hoc retrieval both in document structure and in query charac-
teristics. We show that for this type of task, the usage of both phrase and proximity terms is
highly beneficial for early precision as well as for overall retrieval effectiveness.

1 Introduction

An important aspect in which web retrieval differs from ad-hoc retrieval concerns the users needs.
User studies and anecdotal evidence suggest that web users wish to spend as little time as possible
going through the results, and are mostly interested in a small number of relevant documents in the
topmost ranks. Most users look only at the first page of results (usually, containing 10 results) [11],
and this trend is strengthening over time [10]. Moreover, web search users usually have short search
sessions, indicating that once a user has followed a link to a document which she finds relevant, she
will in most cases not return to the result list and examine further hits [1].

Accordingly, recent large-scale web search evaluations such as the web track at TREC [3] have
broadened the traditional focus on evaluation measures such as Mean Average Precision (MAP) and
Precision/Recall graphs to also include early precision based measures such as Precision@10, Pre-
cision@20 and Success@10; in some cases, even higher precision is evaluated, e.g., Mean Reciprocal
Rank (MRR, mostly for tasks with a single relevant document).

The web continues to be an inspiring domain for retrieval research. For instance, the layout
information embedded within HTML documents gave rise to retrieval models that take non-content
features of documents into account [2]. Our focus in this paper is not on web retrieval models but
on web queries. How can we boost web retrieval effectiveness, measured using any of the measures
just mentioned, by means of automatic operations on queries?

2 Operations on Web Queries

An important difference between web retrieval and other retrieval tasks is the average query length.
Web search user studies such as those mentioned earlier report on average lengths of 1.5 to 2.6 terms;
web search engines report similar numbers [8]. In contrast, closed-domain searches have significantly
higher average lengths, e.g., 4.9 terms for the TREC 2004 Genomics track [4].

For short queries it is especially important to make the most out of what little information they
give us. We examine the effect of automatic query rewrites, specifically phrasal and proximity-based
retrieval, on the performance of web retrieval. A phrase match between a document and a query
is usually an accurate indication that the document deals with the aspect of the query described
by the phrase. Intuitively, the ability to detect overlap between a document and a query aspect is
particularly important if queries are short and may have very few aspects.

In the paper we are especially interested in the effectiveness of “light-weight” query operations
for web retrieval. Thus, we do not consider phrases as indexing units, but submit queries that
exploit phrases or proximity terms against an index consisting of single terms only. Also, our
phrases are not syntactic or even statistical in nature; we simply treat every word n-gram from



the query as a phrase. For us, proximity based retrieval is a natural extension of phrasal retrieval
where the restriction on the nearness of the terms is somewhat more relaxed.

3 Our Main Findings

The usage of proximity and phrases has been studied extensively for ad-hoc retrieval. Reports
on their contribution are mixed, and it is generally accepted now that with a good basic ranking
formula, the effectiveness of phrases is negligible or even negative [7], while recent evaluations of the
use of automatically generated proximity terms suggest that term proximity may improve retrieval
effectiveness especially at the top documents retrieved [9].

To determine the effectiveness of query operations for web retrieval we used the experimental
setup of the web tracks at TREC 2003 and 2004 [3]. The corpus used for the experiments is the
.GOV corpus, a crawl of a subset of the .gov domain performed in 2002, which contains 18.1Gb of
data in 1.25M documents, the vast majority of which are HTML documents, and it preserves the
link information between the documents. Our test set consists of the two topic distillation topic
(and assessment) sets released with TREC 2003 and 2004, adding up to 125 queries.

The main research results obtained in the paper are the following:

• Even on top of a good basic ranking scheme for web retrieval, phrases and proximity terms
may bring improvements in retrieval effectiveness.

• While we observed improvements both when documents are represented as a single field, and
as aggregates of multiple fields, the latter setting gave more substantial improvements.

• Somewhat suprisingly, we found that phrases and proximity terms improve scores for tra-
ditional mean average precision as well as for high precision measures, although the former
tended to be more substantial.

• Another important finding was that phrases and proximity terms have a strong positive impact
on web retrieval effectiveness for extremely short queries (2 or 3 terms), while they have less,
or even negative, effects on longer queries.

The full paper appeared as [6]; [5] repeats our findings, with similar scores, over additional corpora.
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