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Introduction
This position paper will describe the intended use of De.
scription Logics (DLs) in a particular conceptual infor-
mation retrieval system, the Condorcet system. First
the Condorcet system is introduced, focusing on knowl-
edge representational and reasoning aspects and criteria.
Second, based on these requirements, we will argue that
DLs are particularly promising candidates for knowledge
representation and reasoning in a "real" and knowledge-
intensive application like the Condorcet system. Last I
will summarize my interest in DLs and the DL workshop.

The Condorcet project
The Condorcet project, carried out by six members of
the Knowledge-Based Systems group at the University
of Twente, aims at developing an automatic conceptual
information retrieval system. The Condorcet project
is funded by the Technology Foundation (STW). This
Dutch foundation finances application-oriented research.
The Condorcet project should deliver in 1999 a proto-
type of a conceptual information retrieval system de-
signed to handle 30000 documents and tested on two doc-
ument collections: abstracts of scientific articles about
the treatment of epilepsy and abstracts about the me-
chanical properties of ceramic materials. At this moment
a small demo exists for the ceramic materials domain.
We are extending this demo to capture also the epilepsy
domain. BACK is used to represent the needed knowl-
edge.

A Conceptual Information Retrieval System (CIRS)
assigns index concepts to documents out of some docu-
ment collection, in such a way that they express what
the document is about. These index concepts are not
directly taken from the document’s text, but are instead
retrieved from a conceptual system. Rather than using
fiat index concepts we will use structured index concepts,
structured in the sense that index concepts can be re-
lated to each other by what we will call a coordinator1.

For example a document which is about the treatment of
epilepsy by phenytoin should not only be indexed with
the concepts phenytoin and epilepsy, but also by the
structured index concept treats(phenytoin, epilepsy). In

X A term borrowed from library science.

order to be able to assign this kind of index concept au-
tomatically, the conceptual system should have a clear
and formal semantics. All possible index concepts are
specified in the conceptual system by defining concepts
and the possible coordinators between them.

The conceptual system specifies the structured index
concepts that are possible. These terms however, have
to be ’discovered’ in the abstracts of the documents. In
Condorcet an extensive syntactic and semantic analysis
is performed. In order to assign the appropriate struc-
tured index concepts in the semantic analysis domain
knowledge has to be applied. At this moment we are
investigating what this knowledge should be. We as-
sume that the shallow domain knowledge introduced by
defining the index concepts is not enough for a satisfac-
tory semantic analysis of the abstracts. For example,
if it is unclear which property of a certain material is
described in an abstract, the measurement unit named
in the abstract can be used to decide which index con-
cept has to be assigned. The measurement unit however,
shall not be used as an index concept and therefore it is
not defined in the conceptual system. We will need deep
knowledge of the domain too. To separate this two kinds
of knowledge we introduce the index concept knowledge
base and the domain knowledge base. The former con-
tains the definitions of the index concepts, for example
treats is restricted to coordinate only concepts of type
medicine and disease. The domain knowledge base con-
tains domain knowledge to be used in the semantic anal-
ysis.

Another needed knowledge base is a knowledge base
containing background knowledge e.g. knowledge to
translate non-standard measurement units to standard
ones.

The matching process compares a query with index
concepts assigned to the documents. The result of this
comparison is a set of documents which are supposed
to be relevant to the query. Apart from the semantic
analysis, the matching process uses the index concept
knowledge base too e.g. if an index concept indicates
that a document is about phenytoin, then it should be
able to infer that this document is also about the more
general concept medicine.

In figure 1 an outline is given of the Condorcet system.
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Figure 1: The Condorcet information retrieval process.
The (sub)processes and KBs are represented by ovals and
boxes. The horizontal arrows describe the flow through
the indexing subprocesses. The other arrows illustrate
the support of the KBs. The dotted lines indicate rela-
tions between various KBs.

Description Logics and the Condorcet
system
To represent the index concepts and the definitions of the
index concepts, a formalism is needed which is expressive
enough and has appropriate inferences like subsumption.
Description Logics seem to be very promising candidates:
(1) they are sufficiently expressive concept languages, (2)
they have a clear and sound theoretical foundation, (3)
the computational properties of the inference algorithms
are extensively studied, and (4) a number of DLs are im-
plemented into software systems.
These are all requirements for the Condorcet applica-
tion. (1) In the previous section I have explained that
we need an expressive concept language. (2) In order 
maintain large knowledge bases (remember the system
should be able to handle 30000 documents) the seman-
tics of the knowledge structures have to be clear [$peel,
1995]. (3) Furthermore, to guarantee reliable perfor-
mance, the computational properties of the inference al-
gorithms have to be known. This is especially evident in
the matching process: in case the Condorcet system will
be used on-line a user should get an answer to a query
within a few seconds. Given the size of the knowledge
bases this will put a severe constraint on the knowledge
representation system. (4) The time-constraint of the
deliverance of the prototype requires that we reuse as
many existing resources as possible. A great advantage
of DLs is the availability of many implemented knowl-
edge representation system based on them.

Workshop interest
The main reason for my interest in the DL workshop
is the possibility to discuss the use of DLs in concep-
tual information retrieval systems like Condorcet. To be
more specific, the use of DLs in knowledge-intensive ap-
plications (e.g. [Borgida, 1995], [Doyle and Fatil, 1991],
[Speel, 1995] etc.), the use of DLs in semantic analysis
(e.g. [Quantz et al., 1995]), the use of DLs in information
retrieval modeling (e.g. [Meghini et al., 1993], [Buongar-
zoni et al., 1995]) and the combination of those.

[Meghini et al., 1993] use one DL, MIRTL, to model
the queries, the index terms, the index terminological
system, and the matching process. An important ad-
vantage of using one DL is that it is ensured the knowl-
edge bases will participate in the retrieval process in
a uniform fashion [Meghini et al., 1993]. In the Con-
dorcet project, however, more knowledge bases have
to be used. The trade-off between expressiveness and
tractability comes in two guises in the Condorcet project:
(1) high-expressiveness in the domain KB - not too de-
manding on worst-case tractability, and (2) relative low-
expressiveness in the index concept KB - high perfor-
mance and reliability. This is a design discussion I would
like to discuss: stick to one DL language to represent all
knowledge since this knowledge is highly interrelated or
use more languages to capture the ontological, expres-
siveness and performance differences between the knowl-
edge bases.
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