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Abstract. The research presented investigates the use of non-content
features for effective information retrieval. We use the expression non-
content features to refer to the structural markup within a document
or a collection and the document’s surface features, i.e. document’s (de-
rived) metadata (e.g. size). Our main hypothesis is that the best use
information retrieval systems can make of this type of information will
be determined by the different types of search tasks and contextual fac-
tors. We focus our investigation on three main aspects: (1) The analysis
of existing and the creation of new retrieval strategies on the use of non-
content features, (2) the use of relevance feedback techniques to refine
the non-content information given a user need, and (3) the study of the
relationships between user search tasks and contextual factors and the
structural characteristics of the relevant information.

1 Motivation

The growing amount of structured information available, e.g., web pages and
XML documents, poses interesting new challenges to the information retrieval
community. The structure of a document provides a new source of information
that retrieval systems may exploit to improve their search effectiveness. New
query languages have appeared that exploit structure and provide users with
a more powerful tool to express complex and specific needs. Although some
work has been done on the use of non-content features for retrieval, it is still an
open research question how IR systems can make the best use of this type of
information.

The main hypothesis of the present work is that the information that can be
extracted from the structural components of documents and from other surface
features can be further exploited to improve retrieval effectiveness. Furthermore,
the best use IR systems can make of it will be determined by the different types
of user search tasks and contextual factors.

By acquiring a better understanding of the role of non-content information
and how it can help systems to perform several types of information needs, IR



systems will be able to use this extra source of information more effectively when
adapting their retrieval strategies to different users, contexts and information
needs.

2 Research questions

To be able to define the best use of structural information and surface fea-
tures regarding search tasks, several aspects of the information seeking process
on structured information need to be analyzed and understood. This research
focuses on the three aspects described in the following subsections.

2.1 Non-content information: types and uses

Structured documents provide information systems with an extra source of in-
formation. A good understanding of the nature of this structure and its possible
uses is needed in order to be able to choose a proper strategy when processing
an information need.

Different studies on the use of structure to improve retrieval effectiveness
exist. In the few years of INEX existence [8], many XML retrieval approaches
have been presented (see [10, 9]). Although many of these approaches simply
use standard IR techniques to rank (independently) the document’s elements,
several efforts have been made towards defining new retrieval models and tech-
niques that take non-content features into account. For instance, by using struc-
tural relationships between elements to propagate or weight scores [7, 31, 1], or
by weighting the content information contained in certain structural components
[22, 19]. Outside the area of XML retrieval, surface features have been studied
mainly in the context of web retrieval. A host of work exists that studies ways
to exploit the hyperlink structure between documents. See for example [5, 17,
3]. Kraaij et al. [18] demonstrate that using information obtained from another
surface feature (URL-length) can improve performance when querying for home-
pages. In other information retrieval areas (including XML retrieval) the most
used surface feature has been document/component length, which is typically
used for length normalization (e.g. [15]).

A good understanding of these techniques and an analysis of their properties
is needed to determine their potential use for processing different search tasks.
Furthermore, we argue that the non-content part of documents can be further
exploited and that this type of information can be used more effectively. In
particular, we investigate the following research questions:

- What are the main characteristics of the existing retrieval strategies that use
non-content features and what are they good for?

- Can we define new retrieval strategies that exploit this type of information
more effectively?

Some work towards answering these questions has been presented in [28] and
[25], where we use structural relationships between XML elements to improve



retrieval effectiveness. This approach has been shown to be effective in different
search tasks and in combination with other XML retrieval techniques.

2.2 Structural relevance feedback

As the complexity of information needs increases, systems need to be able to
process any information users might provide, e.g, by using special interfaces or
by relevance feedback strategies.

For many years now, relevance feedback techniques have been used in IR sys-
tems. Although extensively used, these techniques focus uniquely on the content
part of a document. A survey of these techniques applied to different informa-
tion retrieval models is presented in [29]. In the area of XML retrieval, existing
relevance feedback algorithms have been applied to query on XML documents
(e.g. [20], [31]). However, its use has also concentrated on the content part of
the documents.

Our hypothesis is that, in the same way as content is refined on a relevance
feedback process, relevant structural information and surface features can also
be used to update search parameters and to refine the structural characteristics
of the desired information. In particular, we investigate the following research
questions:

- Which type of structural information and surface features can be extracted
from a relevance feedback process?

- How can we use relevant non-content features to update search parameters
and improve the overall effectiveness of the retrieval system?

Working in this direction, we introduced in [21] the concept of structural
feedback and used three different surface features to model structural relevance.
Although this first attempt was not very successful, further analysis showed that
the use of structural information on a feedback process can improve retrieval
effectiveness significantly ([27, 24]). Later, Schenkel and Theobald [30] showed
that when the structural information is used in combination with the content
one, larger improvements can be achieved.

2.3 Search tasks and context in XML retrieval

Because the aim of any information system is to be able to answer effectively
different types of search tasks and information needs, it is important to under-
stand the nature of these tasks and the different contextual factors that might
influence the search.

Although many studies have been done on understanding and modeling user
needs and information seeking behavior within the information science commu-
nity, traditional information retrieval systems, with few exceptions (e.g.[11], [2]),
pretty much ignored the user. However, there is a growing interest within the
IR community to incorporate the use of contextual information to improve ef-
fectiveness. Understanding and modeling contextual information is becoming an



important issue (see for instance [13, 12]). In [14] Ingwersen and Järvelin analyze
the work done on these areas and propose new directions towards the integration
of information seeking and retrieval in context research. Besides that, some work
has been done in the IR community to classify types of user needs and intentions
[4, 6] and to improve retrieval effectiveness by using different retrieval strategies
for each of these categorizations [16].

Our research concentrates on a very specific aspect of contextual information
retrieval: The influence of search task type and several contextual factors on the
structural characteristics of relevant information. We argue that if there are
differences in the distribution of structural features on the relevant information
regarding different search tasks or context situations, retrieval systems should
be able to use this information more effectively.

In particular, we study four different contextual features that we considered
to be possibly relevant in the XML information retrieval setting. Precisely, the
knowledge users have on the topic of the request, the type and specificity of the
request, user’s intention or work-task behind the request and user’s familiarity
with the document’s structure. The latter, specific for this retrieval setting, is in-
troduced with the hypothesis that the knowledge users have about the structure
of the documents might lead to the use of different retrieval strategies. Thus, it
might be an important contextual factor to consider.

In general, two main research questions are investigated:

- Can we identify a measurable dependency between a topic’s task type and
some of its contextual factors and the structural aspects of the topic’s rele-
vant components?

- Can we correlate, according to their properties, different search tasks and
contextual factors with the different uses of non-content features?

So far, we have concentrated in the first research question and showed that
the distributions of some structural features differ for different search tasks and
contextual information [23, 26]. Although some contextual factors such as the
user’s familiarity with the topic or the specificity of the request might influence
the relevance judgments, the differences are rather small and it is not clear yet
whether IR systems will be able to make use of this type of information.

3 Conclusions

This paper summarizes the main motivations, hypotheses and research questions
of my research proposal. The main contribution of this work is the investigation
of the use of non-content features (structural information and surface features)
for effective information retrieval and relevance feedback on XML documents
collections given different search tasks and contexts.
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