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The Welkin toolkit [Alfonseca, 2003]. This system was created as an aid to university students from different fields, as it
automatically gathers information from several electronic English texts (with no annotations) and from the Internet, and
generates, in a fully automatic and unsupervised way, an adaptive on-line information site from the contents of the texts. In this
work, we show that it can be easily ported to new languages, as it has been applied to generate hypermedia sites in Spanish,
with most of its functionalities intact, in just one week.

1 Introduction

One of the main goals of Natural Language Processing is to allow a computer to interact with people
in the same way that people interact each other [Zuckerman, 2001]. It is widely accepted that we maintain
a model of our interlocutor and that, while communicating, we adapt our utterances to those models.
Thus, for instance, we may change the language style, the presuppositions and the intonation according to
the person to whom we are speaking even though we may be conveying the same message. In the case of
Adaptive Educational Hypermedia, the user's interaction with the system can be conceived as a dialogue,
where the user's utterances are the mouse clicks on the hyperlinks which express petitions for information
or for updating the user profile (the system’s model of the user). On the other hand, the generated
hypertext pages can be considered the system’s answers in this dialogue [Oberlander et al., 1998].

In order to guide this interaction, Natural Language Understanding (NLU) techniques can help the
system acquire information about a particular domain, or about its users, and Natural Language
Generation (NLG) techniques can help generate text that is adequate with respect to the user's needs,
providing a higher degree of versatility than a collection of canned text fragments [Zuckerman, 2001].
Such a system needs a domain-dependent Knowledge Base in order to be capable of generating the textual
contents of the hyperpages. Several systems require that this base be built by hand [Lester, 1997; Cawsey,
1999] while others attempt to construct it either partially or entirely from relational databases and textual
content [Oberlander et al., 1998, Milosavljevic et al., 1998], having in mind that it may require a manual
revision or completion.

The Welkin system [Alfonseca, 2003] is a system for automatically generating hypermedia sites from
linear texts, and displaying different views of the site to the different users, according to an internal
model of interests. We argue that, even though the system was, until recently, only able to process the
English language, it can be very easily ported to new languages. For instance, most of the functionalities
of the system were recently ported to Spanish in less than two weeks work. The resulting system is not
multilingual in the sense that it is not able to process simultaneously texts written in different languages,
but it is now able to process, independently, two different languages. In this paper we discuss the main
problems found, and what should be done in order to port the remaining modules into the Spanish
language.

The paper is structured as follows: Section 2 describes the original architecture of the systems and
the main modules that it contains. Section 3 describes the work performed to port most of the modules
into the Spanish language, and the work that is yet to be performed. Finally, Section 4 contains the
conclusions and future work.
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2 The original Welkin system

This work aims at desigining a system able to generate automatically multilingual web sites for
educational purposes, based on the Welkin toolkit [Alfonseca, 2003]. This system was created as an aid to
university students from different fields, as it automatically gathers information from several electronic
English texts (with no annotations) and from the Internet, and generates, in a fully automatic and
unsupervised way, an adaptive on-line information site from the contents of the texts. This tool has been
applied for generating information sites about Darwin's The Voyages of the Beagle and Hegel's Lectures
on the History of Philosophy, amongst others. The processing involves two separate steps: firstly, the
source texts are processed off-line with some linguistic tools (a tokenizer, a sentence splitter, a part-of-
speech tagger, a stemmer and a cascade of shallow parsers) and with some Term Identification [Cabré et
al., 2001] and Classification [Alfonseca and Manandhar, 2002] procedures injprder to acquire, from those
texts, a list of terms that is expected to be of relevance to the d B B4 » ¢ Bif
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We can cite the following advantages of our approach:

» It does not require any human supervision. It is only necessary to provide the system with the
source texts and the web site will be automatically generated and ready to use.

» It provides additional functionalities to the students, such as the summarisation component based
on sentence-extraction procedures [Mani, 2001] that can be used to summarise each of the
hypermedia pages in the web site; or the topic filtering module, which makes use of the vector-
space model IR techniques [Baeza-Yates and Ribeiro-Neto, 2001], and which can be used to
select only information about some relevant topic (e.g. animals, plants, geography, biographies,
etc.).

3 Porting the system to an additional language

Obviously, the tools that perform the linguistic analyses (the part-of-speech tagger, the
morphological analyser, the chunkers and the parser) and those that handle the domain-specific
terminology have to be adapted to the new settings. On the other hand, we argue that both the architecture
and the remaining modules are general enough to process documents written in different languages:



Task

The original Welkin system

Welkin ported to Spanish

Tokeniser

Transform the text to the wraetlic
format in XML. Paragraphs are
marked with <p> tags and words
with <w>

The same, unchanged.

Sentence splitter

Sentences are wrapped by <s>.

Spanish list of abbreviations.

Part-of-speech
stemmer

tagger

and

For p-o-s tagging, it uses the
algorithm described in  Brants
[2000], coded in Java.

For stemming, it uses a stemmer
based on the LaslE stemmer
[Gaizauskas et al., 1995]

We have chosen MACO+
[Atserias et al., 1998]. We have
also written a wrapper for it, from
and into our XML format, so it
integrates perfectly with our
linguistic tools.

Parsing

Three transformation list
chunkers for identification of
QPs, NPs and VPs, and several
hand-crafted rules for subject-verb
and verb-object relations.

We have used TACAT [Atserias
et al., 1998] and we have adapted
its output to Welkin so that it can
be used in the next step without
further modification.

Dates identification

A script written in flex keeps the
regular expression to look for the

In one hour we have changed the
script so that it recognizes the

dates in the text. Spanish formats for dates and we
haved translated the name of days

and months to Spanish

Term identification

WordNet 1.7 has been used. As WordNet contains only
English words we have used the
Spanish WordNet from
EuroWordNet, ported to our

format.

Term classification

Using hyponym patterns and | Future work.

word co-occurrences.

Summarisation algorithm

Based on sentence extraction and
using genetic algorithms.

The same, unchanged.

Vector-space model

Independent of the language. The same, unchanged.

Table 1. Summary of changes when porting the system from English into Spanish.
The linguistic processing stem was designed as a cascade of modules which added XML
annotations to the original texts [Alfonseca, 2003]. Given that the format of the annotations is
kept consistent, it is applicable regardless of the language chosen. We have kept our tools for
tokenisation and sentence splitting (extended with additional support for UTF-8 characters) and
we have written a wrapper for the MACO+ morphological analyser and the tacat parser [Atserias
et al., 1998], so the output of these tools is converted into our own XML format.

The term classification component is based on contextual information (co-occurrence of words
and syntactic dependencies between heads of constituents). We believe that this kind of
information can be collected with the same tools across languages to some extent (and, in
particular, it should work amongst Indo-European languages, which share some common
syntactic structures). In order for the module to work, it is necessary to collect from the Internet
contextual information for each of the concepts in the original ontology. As we are using
WordNet as the initial general-purpose ontology, and it contains several thousand nodes, this
process takes several months and we have not been able to complete it for the Spanish language,
so the classification module has not been ported yet.

None of the well-known heuristics used for the summarisation algorithm are language-
dependent, so it has been possible to apply it without any modification.




» Finally, the vector-space model for topic filtering and text classification have already proven to be
applicable across languages [Baeza-Yates and Ribeiro-Neto, 1999].

4  Conclusions and future work

As hypothesised, it has been very easy to port Welkin to another language. We have proven that by
porting it to Spanish language in less than a week and giving a practical example text from which a web
site has been built automatically. In the table below we compare the original system and the modified one.
We can see how the architecture and several modules have remained intact as they are language-
independent. Furthermore, most of the modifications are very simple, some of them affecting only a few
lines of code, or extending the DTD with special aliases for UTF8 characters.

As already mentioned, we are currently collecting the information from the Internet necessary to
apply the Term Classification procedure. Although we believe that our classification algorithms can be
ported into Spanish, it still remains to be proved empirically. In the future, we plan to be able to combine
the modules for English and Spanish, so texts written in different languages can be combined into a single
hypermedia multilingual site.
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