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Abstract

We present an ontology-based platform for eco-
nomic and financial content management, search
and delivery. Our goals include a) the develop-
ment of an ontology for the domain of economic
and financial information, b) the integration of
contents and semantics in a knowledge base that
provides a conceptual view on low-level con-
tents, c) an adaptive hypermedia-based knowl-
edge visualization and navigation system, and d)
semantic search facilities.

1 Introduction

The field of economy and finance is a conceptually rich
domain where information is complex, huge in volume,
and a highly valuable business product by itself. A mas-
sive amount of valuable information is produced world-
wide every day, but no one is able to process it al. Effi-
cient filtering, search, and browsing mechanisms are
needed by information consumers to access the contents
that are most relevant for their business profile, and run
through them in an effective way.

The finance community is a major spender in informa-
tion technology. The web has created new channels for
distributing contents, to which more and more activity
and information flow has been shifting for more than a
decade. The new web technologies are enabling a trend
away from monolithic documents, towards the emergence
of new content products that consist of flexible combina-
tions of smaller content pieces, fitting different purposes
and consumers, and procuring a more efficient capitaliza-
tion and reuse of produced contents.

Along this line, a number of XML standards for finan-
cial contents and business have been defined during the
last few years, like FpML, XBRL, RIXML, ebXML,
NewsML, IFX, OFX, MarketsML, SO 15022, swiftML,
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MDDL, to name a few [Coates, 2001]. Most of them are
concerned with describing business processes and trans-
actions. Some, like XBRL, RIXML and NewsML, do
focus on content structure and provide a rich vocabulary
of terms for content classification. Our assessment is that
these vocabularies need significant extensions when
faced to the actual needs of content managers that deal
with advanced financial information. More insightful
semantics and a sharper level of representation are re-
quired to describe and exploit complex information cor-
pora.

The purpose of our work is to achieve an improvement
in current Internet-based economic information manage-
ment practice by adopting Semantic Web technologies
and standards in a real setting. We have undertaken a
joint project involving a content provider in this field,
and two academic institutions, aiming at the development
of an ontology-based platform for economic and financial
content management, search and delivery. The specific
technical goals of this project are:

Define an ontology for the economic and financial in-
formation domain.

Develop ontology-aware tools for content provision
and management.

Develop a hypermedia-based module for content visu-
alization and semantic navigation in web portals.
Support semantic search in terms of the economic and
financial information ontol ogy.

Include a user modeling component to be used in
navigation and search.

2 Financial and Economic Information
Providers

Tecnologia, Informacion y Finanzas (TIF), is part of a
company corporation that generates high-quality eco-
nomic information (equity research notes, newsletters,



analysis, sector reports, recommendations), and provides
technologic solutions for information consumers to ac-
cess, manage, integrate and publish this information in
web portals and company intranets.

The consumer profile of thisinformation is diverse, in-
cluding financial institutions, banks, SMEs that use the
information in decision making and foreign trade activ-
ity, and distributors who publish the information in first-
rank printed and digital media about Spanish economic
activity. Adequating the information and delivery proce-
dures to such heterogeneous customer needs, interests,
and output channels, is quite a challenge.

A large group of professionals and domain experts in
the company is in charge of generating daily economic,
market, bank, and financial analyses, commercial fair
reports, import/export offers, news, manuals, etc. This
information is introduced in the company database,
which feeds the automatic delivery systems and web
sites. Contents are organized and processed on the basis
of a conceptual model (in expert’s mind), a vocabulary
for information structures and classification terms, which
is driven by market needs and reflects the view of the
company on the information products it deals with. This
model is present somehow in the current TIF software
system for information management: it is implicit in the
design of the database. As a consequence the possibilities
to reason about it are fairly limited.

3 A Semantic Knowledge Base for Eco-
nomic and Financial Information

Our first endeavor in this project is to wrap the current
databases where contents are stored into a knowledge
base that provides a conceptual ontology-based view of
the information space, above the low level content stor-
age system.

We have built an ontology where the conceptual model
of TIF is explicitly represented. It includes concepts like
MutualFund, IndustrySector, CommerciaFair, Eco-
nomiclndicator, CompanyReport, TechnicalAnalysis,
Financial Analyst, Publisher, Association, and Business-
Opportunity, relations between such concepts, and sev-
eral classification hierarchies for subject topics, industry
sectors, intended audience, and other content fields. In
this ontology, the old data model has been transformed
and augmented with explicit semantics, and enriched
with collected domain expertise from TIF. We have inte-
grated the RIXML classification schemes as well, extend-
ing and adapting them to support the TIF concepts, ter-
minology, and views. We have defined a mapping from
our ontology to RIXML and NewsML formats. The con-
version from our ontology to these standards implies a
(meta)information loss, in exchange for a wider potential
dissemination.

The knowledge base can be queried and browsed di-
rectly in terms of the conceptual view. Meaningful que-
ries can be expressed in terms of the vocabulary provided
by the ontology, improving current keyword-based
search. The database from which actual contents and data

are retrieved has not been redesigned, which would have
implied a major cost and a disruption for a critical ser-
vice that needs to keep going. Instead, we have devel-
oped a gateway that dynamically maps ontology in-
stances to (combinations of) database records and fields.

The tools for inputting contents have been adapted to
allow defining richer semantics in terms of the ontology.
Content managers themselves are users of a highly ex-
pressive version of the search and browsing facilities.
Efficiency and precision in locating the right contents,
and ease of navigation through them, are essential for
authors who classify and link pieces together to define
global information structures.

The explicit ontology allows more meaningful and
precise user profiles, which can express preferences on
specific topics, content classes, or even abstract content
characterizations. User profiles are taken into account by
the adaptive hypermedia-based visualization and naviga-
tion module, which is based on our previous work on
Pegasus [Castells, 2001]. It uses an explicit presentation
model, defined in afairly simple language, where parts of
a semantic network can be easily referenced, and condi-
tions over the user model can be expressed. Presentation
models are associated to ontology classes, and define
what parts (attributes and relations) of a class instance
must be included in its presentation, their visual appear-
ance and layout.

5 Conclusions

The development of a significant corpus of actual Seman-
tic Web applications has been acknowledged as a neces-
sary achievement for the Semantic Web to reach critical
mass [Haustein, 2002]. The project presented here in-
tends to be a contribution in this direction. It takes up our
previous research work on Semantic Web user interfaces
and adaptive navigation systems [Castells, 2001], and
will provide a testing ground for our past and future re-
search.

The system is currently under active development. Pro-
tégé, RDF(S), Jena 2, and RDQL are used to build, repre-
sent, parse, and query the ontology. A full implementa-
tion of the system is scheduled to be released by the be-
ginning of 2004.
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