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1.1

Registration form (basic details)
Title of research proposal

Retrieving Encoded Archival Descriptions More Effectively (README)

1.2

Summary of research proposal

XML retrieval is a very active branch of Information Retrieval addressing the
focused retrieval of semi-structured data. One of the main open problems in
XML retrieval is to understand the information seeking behavior of real element
retrieval users. Such understanding is crucial for further progress, since retrieval
models, and even metrics, make explicit assumptions on user preferences—
assumptions that are unwarranted by our current knowledge. In archival science,
modern archival finding aids are encoded in XML using the Encoded Archival
Description standard. However, up to now, archivists have focused almost
entirely on the “supply” side rather than the “client” side: Web sites with
digital finding aids often have no search functionality, and users often fail to
locate the relevant archival material, frustrated by the intricacies of the lengthy
and complexly structured finding aids.
The proposed project aims to investigate the contextual, focused retrieval of
archival material in digital finding aids, from both a user-centered (key objective
1) and a system-centered (key objective 2) perspective. This will make dual
contributions to both XML retrieval and to archival access. The user studies
(key objective 1) will provide insight into user information seeking behavior in
XML element retrieval, crucial for validating retrieval models and evaluation
metrics. At the same time, these studies will provide crucial feedback on the
strengths and weaknesses of digital finding aids for users in search of archival
material. The developed retrieval techniques (key objective 2) will significantly
extend current XML retrieval models by building on the results of the user
studies, and by taking into account the user’s profile and context, and the
textual context of the unit to return. At the same time, the resulting search
engine will greatly enhance user access to archival material in digital finding
aids.
Keywords: Information Retrieval, Semi-structured data, XML retrieval, Archival
Finding Aids, EAD.
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2

Research proposal

2.1

Description of the proposed research

2.2

Research topic

Motivation The direct motivation for the proposal is the perfect match of two
closely related problems in two different disciplines.
First, in the field of Information Retrieval (IR), there is the very active
branch of XML retrieval, studying the focused retrieval of semi-structured data.
XML retrieval is a radical departure from standard IR. In traditional document
retrieval, the unit of retrieval is fixed and known: only the entire document can
be returned to the user. In XML element retrieval, each individual component
can be retrieved, ranging from the full-blown article to individual paragraphs or
italicized phrases [12]. One of the main open problems in XML retrieval is to
understand the information seeking behavior of real element retrieval users [45,
46]. Such understanding is crucial for further progress, since retrieval models,
and even metrics, make explicit assumptions on user preferences—assumptions
that are unwarranted by our current knowledge.
Second, in archival science, modern archival finding aids are digital, using
SGML or XML based standards like the Encoded Archival Description [EAD, 8].
Each finding aid following the International Standard for Archival Description
[ISAD, 15] is a multilevel description proceeding in a top-down fashion, first describing the whole archive, then its major sub-components, and so on. It results
in a hierarchical structure that can be naturally encoded in the XML structure
of EAD [32].1 Having digital finding aids holds the promise to significantly improve access to archival material. However, up to now, archivists have focused
almost entirely on the “supply” side rather than the “client” side [34]. Web sites
with digital finding aids often have no search functionality, making it a difficult
task to locate the appropriate finding aids [25]. Moreover, once a finding aid is
found, users often fail to locate the relevant archival material, frustrated by the
intricacies of the lengthy and complexly structured finding aids [48]. In short,
the full potential of digital finding aids fails to be realized.
In sum, archival access is in need of the focused search techniques for digital
finding aids that XML retrieval can provide, and XML retrieval is in need of the
real-world application of XML element retrieval that archival finding aids can
provide.
Overall Aim and Key Objectives

The overall aim of the proposed project is

• to investigate the contextual, focused retrieval of archival material in digital finding aids, from both a user-centered and a system-centered perspective.
1

Technically speaking, EAD is a fairly complex document type definition (DTD) with 166
elements, of which 150 can have one or more attributes [8, 9].
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The project has the following key objectives:
• Key objective 1 (User-centered approach): Study the information seeking
behavior of users of archival finding aids, for a range of user profiles having
varying degrees of expertise on archival descriptions.
• Key objective 2 (System-centered approach): Study effective retrieval
techniques tailored to XML element retrieval on archival finding aids,
taking into account the user’s profile and context, and the textual context
of the unit to return.
Scientific Background and Innovative Elements XML retrieval is a very active
branch of IR addressing the focused retrieval of semi-structured data. The
main thrust, since 2002, is the annual INitiative for the Evaluation of XML
retrieval [INEX, 12]. Although much progress has been made [e.g., 3, 10, 16],
the time has come to take stock and reflect upon the XML retrieval task. As it
turns out, very little is known about XML element retrieval in action: How do
users interact with an actual XML element retrieval system? Which elements do
users find most useful? Etc. One of the main open problems in XML retrieval is
to understand the information seeking behavior of real element retrieval users.
Such understanding is crucial for further progress, since retrieval models, and
even metrics, make explicit assumptions on user preferences—assumptions that
are unwarranted by our current knowledge.
In INEX, a collection of full-text scientific articles is used. This test collection
has served us well, but is perhaps not the most suitable for taking the next steps
in XML element retrieval. Rather than appreciating all elements equally, users
seem to have a bias for the full article—much against the very spirit of XML
retrieval [20]. As Trotman [45, p.64] has it:
For element retrieval to be useful it is necessary to identify the
environment in which it might be used. Given there is a user who
wants the said technology, it’s possible to identify the characteristics
of the document collection they are using. The document collection
must be in a markup language that contains elements. This might
be XML, SGML or any other mark-up language. The documents
must contain several disparate parts (elements) that, while atomic
in themselves, are also atomic in the context of the document.
In fact, Trotman [45, p.69] seems not very optimistic that such a collection
exists:
Identifying an application of element retrieval is a vital first step. If
it isn’t possible to identify such an application, such an application
may not exit. Unless the community can collectively identify such an
application methodological issues will continue plague the research.

3

Archival finding aids are a perfect XML element retrieval application. Modern archival finding aids are digital, using SGML or XML based standards like
the Encoded Archival Description [EAD, 8]. An archive is no arbitrary collection
of documents, but the unique records of a particular person, family, or corporate
body. Archival documents are basically the paper trail of individuals living their
lives, or corporate bodies carrying out their functions. Individual documents,
which may be in any form or medium, are interrelated in complex ways, sharing
a common provenance. The object of interest is not so much an individual
item, but the items within their original context. Only in this way the legal
or historical evidence can be preserved [7]. Hence, each finding aid following
the International Standard for Archival Description [ISAD, 15] is a multilevel
description, proceeding in a top-down fashion, first describing the whole archive
(or fonds), then its major sub-components, and so on. It results in a hierarchical
structure ranging from the fonds, to subfonds, series, subseries, files, until the
individual items. Each of these subdivisions corresponds to a natural grouping of
archival material, for example, to administrative subdivisions of the originating
organization, to geographical areas, to chronological periods, or to a particular
personal or corporate activity, etc. Hence, depending on the user’s information
need, each of these groupings on each of these levels could be a natural unit
to return. Recall, the object of interest is often derived from parts of the paper trail, for example, how a particular personnel department functioned during
war-time may be derived from their recruitment decisions. In this sense, each
archive has implicitly a multitude of stories to tell [24].
Digital finding aids, structured in EAD, naturally support the hierarchical
arrangement using SGML or XML [32]. Having digital finding aids holds the
promise to significantly improve access to archival material. However, their full
potential fails to be realized. In a recent survey of EAD finding aids on the
Web, Kim [25, p.53] notes
Search functions are a growing necessity on EAD sites. However,
only seven web sites out of seventeen allowed users to search for
EAD finding aids.
And even if a user is able to locate a relevant finding aid, which may range in
length from a few pages up to the size of a multi-volume book, there are more
problems ahead. The results of an EAD user study where “not encouraging”:
users got lost in the hierarchy of the finding aid, where overwhelmed by the
length of the finding-aid, and stumbled over unfamiliar terms used to label
parts of the finding aid [48, 49]. Archivists have, so far, focused almost entirely
on the “supply” side rather than the “client” side [34]. Recent review articles
[4, 6] reveal how little is known about the information seeking behavior of users
of digital finding aids. As early as 1998, Tatum [43] warned that ignoring users
would cause problems with EAD development and its promotion and acceptance.
The proposed project will make dual contributions to both XML retrieval and
to archival access. The user studies (key objective 1) will provide insight into
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user information seeking behavior in XML element retrieval, crucial for validating
retrieval models and evaluation metrics. At the same time, these studies will
provide crucial feedback on the strengths and weaknesses of digital finding aids
for users in search of archival material. The developed retrieval techniques (key
objective 2) will significantly extend current XML retrieval models by building
on the results of the user studies, and by taking into account the user’s profile
and context, and the textual context of the unit to return. At the same time, the
resulting search engine will greatly enhance the user access to archival material
through digital finding aids.

2.3

Approach

We will frame the research of the proposal as an information retrieval problem: a
user wants to access archival material for some reason—she has an information
need—and the system should provide her with the information relevant for her
information need, regardless of how she expresses herself. Our approach relies
heavily on user-centered and system-centered approaches in IR [35, 41].
Key objective 1: User-centered approach We will study the information seeking
behavior of real XML element retrieval users, with varying degrees of domain
knowledge, and their natural information needs.
• Collection. We have already started building up a collection of EAD finding aids. Fortunately, many record holding institutions allow for downloading digital finding aids from their sites—in fact, they may even be legally
obliged to provide public access to them. We also plan to collect query
log files from some of the major institutions serving digital finding aids on
the web.
• Evaluation. We will set up a proper evaluation test-suite for a large
collection of digital finding aids. We will construct an evaluation test
suite, consisting of a document collection, a set of search topics, and
user judgments on the relevance of documents for these topics. This
investment will create a reusable test suite for evaluating the effectiveness
of retrieval techniques for archival finding aids.
• User Study. Continuing our earlier efforts [18], we will conduct a series
of user studies and interactive experiments [42]. We want investigate
different user types, ranging from naive users, such as casual visitors of
an archive’s web site, to expert users, such as historians and archivists. We
plan to deal with a rich set of user profiles and task types. Additionally, we
intend to collaborate with an archival institution to conduct a operational
study of their user population. We have already established initial contacts
with a number of archives holding EAD based digital finding aids.
We will certainly consider the embedding of these activities within the INEX
initiative (where the applicant is one of the organizers responsible for retrieval
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tasks). Note that finding staff or students to help with topic development and
assessments may be easier on this type of collection for INEX participants active
in Library and Information Science schools. Precisely these participants tend to
be the most interested in conducting user studies as part of the current INEX
Interactive Track [27, 44].
Key objective 2: System-centered approach Our modeling framework will
be based in so-called statistical language models for information retrieval [11].
Language models can be transparently combined with information from other
models, or with particular non-content biases [26].
The bottle-neck for providing more focused retrieval is in the shallowness on
the client-side, i.e., users who provide no more than a few keywords to express
their complex information needs. An approach would be to let users articulate
their search request in a structured query language [22, 38]. Here, our main
approach is to try to avoid that the user has to provide explicit references to
the internal document structure, at least not in an initial query. We aim to use
the textual context provided by the structure of the archival finding aid, and to
use the user’s context implicitly and explicitly.
• Document’s context. The textual context of the element to return may
contain vital retrieval cues. This is generally the case in XML retrieval, but
caries special importance in the case of finding aids. In archival science,
along with content and structure, context is one of the three fundamental aspects of a record—again, a perfect match with XML retrieval. In
language models for document retrieval, the context of the whole collection is taken into account by smoothing document models in order to
account for data sparseness [50]. Inspired by this, Sigurbjörnsson et al.
[37] introduced a three level mixture model for XML retrieval—consisting
of the collection, the full article, and the XML element to be returned—
and showed that the article context was very effective for zooming in
on the desired XML elements. The resulting ‘document pivot’ was also
shown to improve other retrieval models [31]. Recently, more generalized
contextualization models have been proposed [2]. We will significantly
extend current models, by studying fine-grained contextual models, taking into account the special structure of archival finding aids, and based
on insights from user navigation within archival finding aids.
• User’s context. Current general purpose search engines follow a “one size
fits all” approach, de-emphasizing the differences between user profiles,
and task scenarios. There will exist major differences in the types of
information needs of domain experts such as historians and archivists, and
casual visitors of an archival web site. Information about the user’s profile
might come implicitly from matching her searching behavior with stored
user profiles, or explicitly from user interaction. Based on an initial query
returning documents from different subdivisions of the finding aid, one
6

could also engage in fine-grained interaction similar to Google’s spelling
suggestions, for instance “Do you want to focus on Amsterdam?”, “Do
you want to focus on documents from around 11 September 2001?”, “Do
you want to focus on documents from Europe?” [33]. Exploiting the
structure of the archival finding aids, we will develop retrieval models
aware of the user’s context [13, 14, 28].
• Contextual Language Models. Language models for retrieval are easily
combined with information from other models. Our approach to contextual models is related to relevance models [29, 30] in which the set of
initially retrieved documents is included in the model as a layer between
the document and the collection model. Based on the user’s profile, her
earlier search results, or simply on the structure of the finding aid, we will
be able to derive topical models, i.e., models of the language typically used
in major subdivisions of the archive. For instance, these models could correspond to particular administrative units or activities, geographical areas,
or temporal periods. These models can be used to provide a more targeted search. Insights into user seeking behavior, as well as specific user
preferences can be straightforwardly modeled as prior probabilities [16].
Note that, although we focus on archival finding aids, our findings will be
carefully cross-validated against other collections such as those used in the INEX
initiative [12]. Our approach to XML retrieval has always focused on techniques
that could be, in principle, applied to arbitrary document-oriented XML [e.g.,
19, 37, 39, 40].

2.4

Innovation

The proposed project will make a number of contributions to XML retrieval:
• First, an XML element retrieval collection tied to a natural application.
• Second, user studies shedding light on the information seeking behavior
of XML element retrieval users. This will provide crucial validation of user
assumptions in XML retrieval models and metrics.
• Third, contextual retrieval techniques that take into account the user’s
profile and context, and the context of the result elements.
Moreover, the proposed project will make a number of contributions to archival
access:
• First, a scientific, reusable experimental test-suite to evaluate the effectiveness of retrieving archival material in finding aids, consisting of a large
collection of finding aids; a set of test topics and relevance judgments.
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• Second, provide a state-of-the-art search engine for archival finding aids,
not only directing the user to the relevant finding aids but pin-pointing
her directly to the relevant parts.
• Third, user studies shedding light on the information seeking behavior of
user of archival finding aids. This will provide crucial feedback on the
strengths and weaknesses of current digital finding aids.
Significance: potential contributions for science, technology, and/or society
The wealth of information available on the Internet creates an urgent need for
methods that can help organize, cluster and classify information, and improve
ways of accessing it (such as information disclosure and knowledge distillery).
The current rate of growth of information on the Internet leads to ineffectiveness and myopia, unless it is paralleled with a similar growth in effectiveness
of information retrieval techniques. Part of the answer will be in information
pinpointing approaches such as XML retrieval and question answering, that
provide more focused retrieval than the traditional retrieval of whole, atomic
documents. In question answering [47] the task is to return exact answers to
questions, rather than complete documents potentially containing the answer.
In XML retrieval, the internal structure of document is exploited in order to
identify the relevant information in it. The proposed research holds the promise
to significantly advance current XML element retrieval techniques.
The proposed research will strengthen existing research ties between the
fields of Computer Science and the Humanities. Although the field of Information Retrieval has always enjoyed interest from both the disciplines of computer
science and humanities (library, archival, and museum science), direct collaborations between the two blood groups have been few and far between. The
advent of digital cultural heritage—either in the form of digital descriptions or
in the form of digital multimedia objects—have caused traditional barriers between the disciplines to erode. Due to web-based presentation, in combination
with the current and shared interest in users of cultural heritage, the different
traditions of describing cultural heritage in library catalogs, archival finding aids,
and museum registers seem to be converging. A convergence of the content
expertise in the traditional fields and the technical expertise in computer science
is timely and urgent.
The importance of improving the means of access to archival material can
hardly be underestimated. Archives are the memory of our society, providing
not just information but also legal and historical evidence about our past, and
preserving it for generations to come [36]. The advent of digital documents of
varying media types is radically changing face of archival science [5]. Building an
effective search engine for archival finding aids, as proposed in this project, seems
a crucial precursor to the near future in which archives will contain predominantly
digitally born documents. Here, full-text searching the electronic documents
will provide crucial retrieval cues, that need to be put into perspective using the
8

context provided by the digital finding aids. The proposed techniques allow for
the seamless integration of digital finding aids with digital documents.
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