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Abstract

Hermes is an ontology-based framework for building news personalization services, which focuses on
news classification and knowledge base updating. The framework also allows for news querying and result
presentation. In this paper, we focus on the techniques involved in keeping Hermes’ internal knowledge
base up-to-date. Essentially, our semi-automatic approach to knowledge acquisition from news is based
on ontologies and lexico-semantic patterns.

1 Introduction
In today’s information-driven world, it is beneficial to be up-to-date with emerging events. Not only regular
people benefit from being updated regularly, for instance on common-day matters such as the weather, but
also companies merit from being aware of the latest events in for instance their target market, as for example
stock markets for financial companies. Common valuable, widely available, yet mostly unstructured sources
of information are news messages. With the publishing frequency of most news sources, e.g., Web sites such
as Reuters and Bloomberg, it is of utmost importance to be able to extract key events in a timely and efficient
manner, and to update one’s knowledge base accordingly. Reasoning with up-to-date information contributes
to a valuable knowledge base that can serve many purposes.

Knowledge acquisition tasks require both proper extraction techniques, as well as adequate and easily
accessible storage facilities. The Hermes news personalization framework [2] combines a Natural Language
Processing (NLP) pipeline with Semantic Web domain ontologies. The framework classifies online news
messages by identifying their key concepts, and updates its internal knowledge base (modeled by means of a
domain ontology) based on discovered events. Also, the framework provides for news query execution and
result presentation.

As updating the knowledge base is one of the most vital tasks within such frameworks, this paper fo-
cuses on the techniques involved in keeping Hermes’ internal knowledge base up-to-date. Sections 2 and 3
elaborate on the Hermes framework in general, and more specifically on classification and knowledge base
updating, respectively. Finally, Section 4 wraps up this paper by presenting results of an implementation of
the framework, i.e., the Hermes News Portal (HNP).

2 Classification
When news items are announced through RSS feeds, the Hermes framework fetches these messages and
processes them using an NLP pipeline. Text processing is done by means of an NLP pipeline based on



the GATE framework [1]. The pipeline accounts for tokenization, sentence splitting, Part-Of-Speech (POS)
tagging, morphological analysis, ontology gazetteering, and Word Sense Disambiguation (WSD).

Incoming news messages and their discovered concepts are stored in a domain ontology that contains
the most important target domain concepts, so that future queries can be done in timely manner, avoiding
superfluous text processing. Concepts are mapped to their corresponding sets of synonyms from a seman-
tic lexicon (WordNet [3]). These sets provide domain-independent lexical representations for associated
concepts, which complement domain-specific lexical representations stored in the domain ontology.

3 Knowledge Base Updating
After classification, a necessary step within the Hermes framework is updating the knowledge base. This
is done by means of lexico-semantic patterns, which are designed by hand and define events using lexico-
semantic arguments based on ontological classes. These patterns have one or more associated update actions
that are to be executed once elements from a news message match these patterns. Within the Hermes
framework, events discovered using such patterns are manually validated, to ensure a correct knowledge
base.

Patterns are defined by a subject, a relation, and optionally an object. An example is [kb:Person]
kb:BecomesCEO [kb:Company], which identifies CEO changes in a company. Square parentheses
indicate lexical representations of individuals of the enclosed type, whereas the lack of square parentheses
indicates that only lexical representations of the given instance are taken into consideration.

Once the event has been manually validated, the Hermes framework updates the ontology by means of
action rules that make use of SPARQL/Update [4]. The action rules are ordered, e.g., removing old CEOs
before adding new CEOs to prevent incorrect updates. Furthermore, rules are executed in the order of event
appearances in news. After executing all associated actions, the event effects are captured in the ontology.

4 Results
We implemented the Hermes framework in the Hermes News Portal (HNP), which allows for browsing a
knowledge base, querying relevant news items, and semi-automatically updating a knowledge base. Experi-
ments on 200 news items extracted from Yahoo! Business and Technology news feeds show 86% precision
and 81% recall on concept identification, and 64% precision and 53% recall on pattern-based matching,
which utilizes multiple identified concepts. Usability tests show that user interaction with the system, needed
for knowledge base updating, is positively assessed by the users.
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