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few years ago, metadata was
spoken of only in relation to
“library-like” collections. To-
day, however, most organiza-
tions are facing the challenges
presented by growing institutional digital
repositories and are looking to determine
whether metadata might provide a solu-
tion to these challenges. As the 2003
Dublin Core Conference stated the prem-
ise of its meeting: “Metadata is fundamen-
tal to persons, organizations, machines,
and an array of enterprises that are in-
creasingly turning to the Web and elec-
tronic communication for disseminating
and accessing information.” Basically,
metadata is fundamental to everyone!
Although an industry appears to be
growing up around metadata, no empiri-
cal evidence or ROI analysis has made a
definitive case that metadata is the solu-
tion to the problem that metadata is in-
tended to address: that of access to infor-
mation—usually in the form of reports,
proposals, technical documents, meeting
minutes, etc.—within an organization’s
digital repository. Anecdotal evidence
suggests that using metadata in an in-
tranet environment can reduce the time
that employees spend looking for, find-
ing, and verifying files, but it remains to
be seen in a large-scale implementation
and evaluation whether these savings and
other benefits are sufficient to offset the
current cost of producing metadata for
items in a repository. Little information
exists about the full costs. In one exam-
ple, Mike Doane, a consultant with SBI
and Company, reported that his company
typically charges from $195,000 to
$275,000 to initially set up a metadata so-
lution for a corporation.? After that, the
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corporation faces
the ongoing costs
of metadata as-
signment to all
new documents—
and this is where
the bulk of the
costs lie.

But must the
ongoing process of
metadata assign-
ment be expen-
sive? Not necessar-
ily. Basically, there
are three ways for
metadata to be as-
signed to items as
they are added toa
repository: (1)
manual assign-
ment by trained,
dedicated person-
nel; (2) self-assignment by the document
producers; or (3) automatic metadata gen-
eration. Although the first two of these
methods carry significant costs in terms of
personnel time, the third offers a promis-
ing new approach for generating timely,
cost-efficient, effective metadata.

For instance, the Center for Natural
Language Processing at Syracuse Univer-
sity has developed and tested technol-
ogy—MetaExtract—that automatically
generates and assigns metadata to elec-
tronic documents.’ In one application,
metadata was automatically assigned to
documents such as lesson plans from the
educational field. To understand the size
of this task, note that in the standard
metadata schema for educational re-
sources, there are twenty-four elements
that the system needs to assign: Audience;
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Keywords; Cataloger; Contributor; Lan-
guage; Duration; Coverage; Publisher;
Educational Level; Creator; Identifier;
Quality; Date; Document Type; Standard;
Description; Rights Management; Rela-
tion; Essential Resources; Source; Sub-
jects; Format; Title; Pedagogy. In the
MetaExtract system, natural language-
processing technology utilizes the multi-
ple levels of human language processing
for the information-extraction task of
recognizing appropriate values for all of
the twenty-four elements that are present
in the document and for producing a
metadata record based on these extrac-
tions as a rich representation of the con-
tent of the document.

Experimental evaluation of the quality’
of the metadata produced by MetaExtract
and of the performance of the system in
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user tasks of finding relevant resources in
the educational domain has demon-
strated that when compared with manu-
ally assigned metadata, the automatically
assigned metadata performed well, pro-
viding more consistent, broader coverage
of the elements from the schema and
equal quality both in the minds of the
users and in retrieval of relevant re-
sources. Furthermore, potential system
users who served as subjects indicated
that the metadata could perform multiple
functions: retrieving relevant resources,
providing a quick and rich summary of
the resource itself, and enabling easy
browsing across sets of retrieved results.

Given the demonstrated ability for au-
tomatic metadata generation in the do-
main of educational resources, the gen-
eral issue to be addressed is whether this
capability can be extended to—and evalu-
ated as performing equally well for—digi-
tal repositories in other domains. Experi-
ence in the highly diverse fields of public
health* and aerospace engineering® sug-
gests that in fact automatic metadata gen-
eration is as viable for these fields as for
the educational domain and is therefore
likely to be equally extensible to other
domains and genres.

The development of a successful auto-
matic metadata-assignment solution for a
new domain requires either the adoption
of an appropriate preexisting metadata
schema or the elicitation from users of the
repository of the necessary information
content elements for a useful metadata
schema. Specialist communities reveal a
nonproductive tendency to see their data
as unique and to resist the notion that a
general strategy could inform their work.
Groups that are considering the adoption
of a metadata solution for their digital
repository are strongly encouraged to
build on the experiences and successes of
the active metadata community. Even
though there are usually several unique
elements that need to be added to repre-
sent documents of a particular domain or
genre, standardized metadata schema
such as the Dublin Core Metadata Initia-
tive (http://www.dublincore.org/) or the
Open Archives Initiative Protocol for
Metadata Harvesting, OAT-PMH (http://
www.openarchives.org/), are highly likely
to provide a basic, preliminary core set of
metadata elements. Building on such

well-accepted and widely used metadata
schema will pave the way for future inter-
operability across archive repositories.

Metadata offers a promising solution
to institutional needs for providing
improved access to important informa-
tion contained in a wide range of docu-
ments. However, manual metadatal
assignment, like cataloging, is a labor-
intensive and costly function, requiring
special knowledge and training. With the
ever-increasing quantity of materials re-
quiring such attention, the need for effi-
cient metadata assignment is all the more
keenly felt. Interestingly, the resulting
tension between “efficient” metadata as-
signment and “quality” metadata assign-
ment® may in fact be artificial, given the
preliminary evidence that high-quality|
metadata can be automatically assigned
quite efficiently, even if a human reviewer|
isincluded in the loop.
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