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DEFINITION

Presenting structured text retrieval results refers to the fact that, in structured text retrieval, results are not
independent and a judgment on their relevance needs to take their presentation into account. For example,
HTML/XML/SGML documents contain a range of nested sub-trees that are fully contained in their ancestor
elements. As a result, structured text retrieval should make explicit the assumptions on how the retrieval results
are to be presented. Four of the main assumptions to be addressed are the following. First, the unit of retrieval
assumption: is there a designated retrieval unit (such as the document or root node of the structured document)
or can every sub-tree be retrieved in principle? Second, the overlap assumption: may retrieval results contain
text or content already part of other retrieval results (such as a full article and one of its individual paragraphs)?
Third, the context assumption: can results from the same structured document be interleaved with results from
other structured documents? Fourth, the display assumption: is a retrieval result (say a document sub-tree
corresponding to a paragraph) presented as an autonomous unit of text, or as an entry-point within a structured
document?

HISTORICAL BACKGROUND

Although similar considerations play an important role in the design of user interfaces (see, for example, Hearst
[6]), this entry will focus on the underlying principles of the different structured text retrieval tasks. Structured
text retrieval dates back, at least, to the early days of passage retrieval [I3]. Early passage retrieval approaches
have been using either the document structure (sentences, paragraphs, sections, etc.), or arbitrary text windows
of fixed length. The early experimental results primarily confirmed the effectiveness of passage-level evidence
for boosting document retrieval. The use of document structure derived from SGML mark-up was pioneered
by Wilkinson [20], studying adhoc SGML element retrieval. Probabilistic indexing approaches for databases have
been studied even earlier [4], allowing to rank results based on vague queries. Adhoc XML element retrieval and
best entry point retrieval was studied in the Focus project [3], §].

The main thrust in recent years is the initiative for the evaluation of XML retrieval INEX [7]. The retrieval
task descriptions heavily evolved during the different years. Initially, in 2002, INEX studied adhoc XML element
retrieval for keyword (Content-Only) and structured (Content-And-Structure) queries with the goal to “retrieve
the most specific relevant document components” [5l p.2]. This generic adhoc XML element retrieval task was
continued at INEX 2003 [9 p.200] and at INEX 2004 [I1], p.237], asking for “components that are most specific
and most exhaustive with respect to the topic of request.” Ongoing discussion, and vivid disagreement, on the
interpretation of generic adhoc XML element retrieval task prompted the introduction of three different retrieval
strategies at INEX 2005 [10] p.385-386]: Thorough aims to find all highly exhaustive and specific elements (roughly
corresponding to the earlier INEX task); Focussed aims to find the most specific and exhaustive element in path
(no overlapping results); and Fetch and browse aims to first identify relevant articles, and then to find the most
specific and exhaustive elements within the fetched articles (results grouped by article). These different adhoc
XML element retrieval tasks have been continued and further explicated at INEX 2006 [I], with the Fetch and
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Figure 1: Displaying structured text retrieval results as a ranked list of elements (reproduced from [12]).

browse task refined to: Relevant in Context aims to retrieve a set of non-overlapping relevant elements per article;
and Best in Context aims to retrieve, per article, a single best entry point to read its relevant content. At INEX
2007 three tasks are continued: Focused, Relevant in Context, and Best in Context, but liberalized to arbitrary
passages [2].

SCIENTIFIC FUNDAMENTALS

The way in which retrieval results are presented to users, is always a crucial factor determining the success or
failure of an operational retrieval system. However, within the Cranfield/TREC tradition of evaluating document
retrieval systems it is unproblematic to abstract away from presentation issues and analyze retrieval effectiveness
by regarding retrieved documents as atomic and independent results. In structured text retrieval, the situation is
different, and there is a need to make explicit some of the assumptions underlying the retrieval task since these
have an impact on what is regarded as a “relevant” retrieval result.

First, the unit of retrieval assumption: is there a designated retrieval unit (such as the document or root node
of the structured document) or can every sub-tree be retrieved in principle? Rather than treating documents
as atomic, structured documents have internal document structure that allows any logical unit of them to be
retrieved. For example, in case of a textual document where the layout structure is marked up, it is possible to
retrieve sections, paragraphs, or still the whole article if its completely devoted to the topic of request. Figure
contains a screen-shot of a XML element retrieval system that retrieves a ranked list of XML elements.

Second, the overlap assumption: may retrieval results contain text or content already part of other retrieval
results (such as a full article and one of its individual paragraphs)? Interactive experiments at INEX 2004 [17]
clearly revealed that test persons disliked a ranked list of element results that overlap in whole or part in their
content. Hence, if the retrieval tasks should reflect a scenario in which the ranked elements are directly displayed
to an end-user, retrieval results should be disjoint.

Third, the contexrt assumption: can results from the same structured document be interleaved with results from
other structured documents? A further finding of the interactive experiments at INEX 2004 [I7] is that test
persons prefer results from the same document be grouped together. Figure [2| contains a screen-shot of a XML
element retrieval system that retrieves XML elements displayed in document order in their article’s context.

Fourth, the display assumption: is a retrieval result (say a document sub-tree corresponding to a paragraph)
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Figure 2: Displaying structured text retrieval results within article context (reproduced from [I4]).

Table 1: structured text retrieval tasks.

Unit of Retrieval Overlap Context Display
Article retrieval Whole article - - -
Thorough Arbitrary element  Allowed Scattered Elements
Focussed/Focused Arbitrary element Non-overlapping Scattered Elements/Passages
Fetch and browse Arbitrary element  Allowed List per article Elements
Relevant in Context | Arbitrary element Non-overlapping Set per article Elements/Passages
Best in Context Arbitrary element Non-overlapping One result per article Starting point

presented as an autonomous unit of text, or as an entry-point within a structured document? A decision on the
relevance of a particular document component crucially depends on whether it will be presented as an isolated
excerpt, or within its original context. In the first case, the component should be fully self-contained: it should
not only contain the relevant information (say, for example, a description of an algorithm) but also establish that
this information is, indeed, satisfying the topic of request (for example, that the algorithm is the fastest way to
lexicographically sort a list, if that were the topic of request). This is related to linguistics, where there is a
common distinction between the context (or topic/theme: that what is being talked about), and the information
(or comment /rheme/focus: that what is being said). If results are to be presented in their document context, the
link to the topic of request can be taken for granted and only the sought information can be regarded as relevant.
If results are to be presented out of context, both the information and its relation to the topic of request are
needed to establish the relevance of a document component.

Table [I| shows how the different structured text retrieval tasks are based on different underlying assumptions. For
traditional document or article retrieval, there is a fixed unit of retrieval and assumptions on overlap, context,
or display do not apply. For the generic adhoc element retrieval task (INEX 2002-2004) or Thorough (INEX
2005-2006), any document component can be retrieved, and there are no restrictions on overlap, context, or



display. Basically, the task is system-biased, reflecting the ability of the retrieval engine to estimate the relevance
of individual document components, for example for further processing methods. For Focussed/Focused (INEX
2005-2007), a ranked list of non-overlapping document components is asked for, with no restrictions on context
or display. This task reflects a scenario where a ranked-list of document components is directly presented to the
searcher. For Fetch and browse (INEX 2005), retrieval results from the same structured document need to be
returned consecutive, with no restriction on overlap or display. This results in a tasks resembling on the one hand
traditional document retrieval, whilst on the other hand providing deep-linking to relevant document components.
The same holds for Relevant in context (INEX 2006-2007), where there is an unranked set of now non-overlapping
elements per article, reflecting results to be presented in document order. Finally, Best in context (INEX 2006-
2007) explicitly asks for a single best entry point into the article (so non-overlapping and non-scattered articles
by definition). This scenario captures a “relative” notion of relevance, where users desire access to the best
information, rather than all relevant information.

These different retrieval tasks lead to different evaluations of what systems and techniques are effective for
structured text retrieval. Although these tasks are not unrelated, for example, the generic Thorough task
(capturing the ability of a system to estimate the relevance of an element) can be use as input for further
processing for the other tasks, each of these different retrieval tasks is capturing a different aspect of structured
text. The retrieval tasks bring in elements from the task context in which they are to be applied, either in
a end-user setting or system setting. As a result, the richer descriptions of the task’s context and underlying
assumptions are resonating more closely with actual real-world applications [19]. Bringing task-specific elements
into information retrieval benchmark testing has been identified as one of the main research directions for further
enhancing information access in general [15].

KEY APPLICATIONS
Structured text retrieval has the potential to improve information access by giving more direct access to the
relevant information inside documents. As Salton et al. [13], p.49] put it:
Large collections of full-text documents are now commonly used in automated information retrieval.
When the stored document texts are long, the retrieval of complete documents may not be in the users’
best interest. In such circumstances, efficient and effective retrieval results may be obtained by using
passage retrieval strategies designed to retrieve text excerpts of varying size in response to statements
of user interest.

Structured document retrieval is becoming increasingly important in all areas of information retrieval, the
application to full-text book searching is obvious and such commercial systems already exist [19].

FUTURE DIRECTIONS

Improving information access by formulating retrieval tasks that capture interesting aspects of real-world
structured text searching is an ongoing open problem. There has been a series of workshops addressing open
problems, including real-world applications, the unit of retrieval, tasks and measures, and the problem of
overlap [I§].

The traditional picture of IR takes as input a document collection and a query, and gives as output a ranked list
of documents. In the retrieval task, there no distinction between the hit list (communicating the ranked list) and
the actual result documents. Where structured document retrieval is going beyond a linear ranked list of results,
at least conceptually, interesting new research questions present themselves. By presenting related results from
the same article, like in Figure [2] the hit-list becomes a query-biased summary of the discourse structure of the
retrieved article. Szldvik et al. [I6] conduct experiments on the level of detail desired by searchers. Evaluation
of such a system seems to require taking both retrieval effectiveness and document summarization aspects into
account.

DATA SETS



Notable data-sets are:

The Shakespeare test collection used in the Focus project 2000-2001 [3].
The IEEE Computer Society collection used at INEX 2002-2004 [7].
The expanded IEEE Computer Society collection used at INEX 2005 [7].
The Wikipedia XML Corpus used at INEX 2006-2007 [7].
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