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Abstract. We present STRIDER1 , a versatile system for the disambiguation of structure-based information like XML schemas, structures of
XML documents and web directories. The system performs high-quality
fully-automated disambiguation by exploiting a novel and versatile structural disambiguation approach.
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Introduction

In recent years, knowledge based approaches, i.e. approaches which exploit the
semantics of the information they access, are rapidly acquiring more and more
importance in a wide range of application contexts. We refer to “hot” research
topics, like schema matching and query rewriting [2, 5], also in peer data management systems (PDMS), XML data clustering and classification [8] and ontologybased annotation of web pages and query expansion [1, 3], all going in the direction of the Semantic Web. In these contexts, most of the proposed approaches
share a common basis: They focus on the structural properties of the accessed
information, which are represented adopting XML or ontology based data models, and their effectiveness is heavily dependent on knowing the right meaning
of the employed terminology. Fig. 1-a shows the hierarchical representation of
a portion of the categories offered by eBay. It is an example of a typical treelike structure-based information managed in the above mentioned contexts and
which our approach is successfully able to disambiguate. It contains many polysemous words, from string to which WordNet [6], the most used commonly available vocabulary, associates 16 meanings, to batteries (11 meanings), memory
(10 meanings), and so on. The information given by the surrounding nodes allows us to state, for instance, that string is a “stringed instrument played with
a bow” and not a “linear sequence of symbols”, and batteries are electronic
devices and not a group of guns or whatever else.
In this paper we propose STRIDER, a system which could be of support
to these kinds of approaches in overcoming the ambiguity of natural language,
as it makes explicit the meanings of the words employed in tree-like structures.
STRIDER exploits the novel versatile structural disambiguation approach we
proposed in [4].
?
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Fig. 1. (a) A portion of the eBay categories;(b) The complete STRIDER architecture
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An overview of the STRIDER System

STRIDER is designed to perform effective disambiguation of tree-like structures. As shown in Fig. 1-b, which depicts the complete architecture of our system, STRIDER takes in input structure-based information like XML schemas,
structures of XML documents and web directories and disambiguates the terms
contained in each node’s label using WordNet as external knowledge source. The
outcome of the disambiguation process is a ranking of the plausible senses for
each term. In this way, the system is able to support both the completely automatic semantic annotation whenever the top sense of the ranking is selected and
the assisted one through a GUI that assists the user providing useful suggestions.
The STRIDER system has the following features:
– automated extraction of terms from tree’s nodes (Terms/Senses Selection
component in Fig.1-b);
– high-quality and fully-automated disambiguation that:
• is independent from training or additional data, which are not always
available [7];
• exploits a context which goes beyond the simple “bag of words” approach
and preserves the information given by the hierarchy (graph context);
• allows flexible extraction and full exploitation of the graph context according to the application needs (Graph Context Extraction component in Fig.1-b);
• enriches the graph context by considering the expanded context, with
additional information extracted from WordNet definitions and usage
examples (Context Expansion component in Fig.1-b);
– interactive and automated feedback to increase the quality of the disambiguation results;

Fig. 2. The Graphical User Interface of the STRIDER System.

– user-friendly GUI speeding up the assisted disambiguation of trees, providing
an easy-to-use layout of the informative components.
Technical details about the implemented techniques for structural disambiguation are available in [4].

3

Demonstration

In this section we demonstrate the main features of STRIDER. The effectiveness of the system has been experimentally measured on several trees differing in the level of specificity and polysemy [4] (trees are available online at
www.isgroup.unimo.it/paper/strider).
Fig. 2 shows STRIDER’s GUI with the results of the disambiguation process
for the eBay example (Fig. 1-a). In the left part of the GUI we see columns Node,
Term that show the outcome of the automated extraction of terms from the tree’s
nodes and column Synset that contains the chosen sense for the corresponding
term. For flexibility purposes, the GUI allows users to fill it in either by manually
choosing one of the senses in the right part or by pressing the Magic Wand.
This simple act triggers the fully automatic disambiguation process of STRIDER
which is applied to the entire loaded tree and automatically chooses the top sense
in the ranking of each term. When the user highlights a term in the left part of
the GUI, the right part shows all the available senses and for each of them the
synset’s hypernym hyerarchy. One of the major strengths of our system is the
versatility of being able to choose the crossing setting that is best suited to the
tree characteristics. For instance, when the crossing setting is made up of the
whole tree, the term antique of Fig.1-a is not disambiguated as “an old piece
of furniture or decorative object”, but as “an elderly man” due to the presence

of terms like fan and speaker that could have the meaning of “persons” rather
than “objects”. This behavior is typical of trees that gather very heterogeneous
concepts like web directories. On the other hand, only by using the whole tree
as the crossing setting in trees that have a very particular scope, for instance
an IMDB tree schema on movies, terms like episode and genre are correctly
disambiguated whereas a restricted crossing setting made of only ancestors and
descendants provides wrong results. In general, the performed tests demonstrate
that most of the term’s senses are correctly assigned straightforwardly with the
disambiguation (the mean precision level on the tested trees is generally over 80%
[4]). Such good performance is obtained even when the graph context provides
too little information, as in generic bibliographic schemas, thanks to the context
expansion feature which is able to deliver a higher disambiguation precision, by
expanding the context with additional related nouns contained in the description
and in the examples of each sense in WordNet. To get even better results the user
could choose to refine them by performing successive disambiguation runs; for
this purpose he/she is able to deactivate/activate the influence of the different
senses of the available context words on the disambiguation process. Further, the
flexibility of our approach allows the user to benefit from a completely automated
feedback, where the results of the first run are refined by automatically disabling
the contributions of all but the top ranked X senses in the following runs.
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Conclusions

The disambiguation performances achieved by STRIDER are encouraging and
demonstrate the very good effectiveness of the adopted approach. The intuitive
GUI provides easy interaction with the user; further, the system can also be
used in batch mode to meet the needs of the most cutting edge semantic-aware
applications, where user intervention is not feasible.
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