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The future of lexicography is digital, so much is certain. Yet what that digital future
will look like is far less certain. In the current paper, the Web takes centre stage, and
the novel type of lexicography that is proposed revolves entirely around 'you'. What is
needed is a dictionary that is truly adaptive — meaning that it will physically take on
different forms in different situations, and one that would do so as intelligently as
possible — meaning that it would have the ability to study and understand its user,
and based on that to learn how to best present itself to that user. With this, the field
has moved to a very different paradigm indeed, to that where artificial intelligence
meets e-lexicography.

This paradigm shift is illustrated by means of the description of a project to
compile an online Swahili to English dictionary. Swahili is both the most widely
spoken African language, and the one sub-Saharan language most commonly taught
throughout the world. As a theoretical framework for the development of this new
type of electronic dictionary, the fuzzy answer set programming framework (Van
Nieuwenborgh et al., 2007) is advanced. This framework combines the advantages of
rule-based languages for knowledge representation with those of fuzzy logics,
resulting in a non-monotonic, declarative formalism to model relationships between
continuous variables. Thus, rather than using crisp threshold values to define terms,
gradual definitions can be used. Note that the gradual nature of the conditions of these
rules is consistent with the observation that also their conclusion, viz. the familiarity
of a user with the language, is a matter of degree. The non-monotonic nature of
(fuzzy) answer set programming also makes it an ideal framework for modelling
exceptions to rules, which is one of the most straightforward and interesting ways of
refining the initial rules. Also observe that fuzzy answer set programming allows for a
seamless integration of qualitative and quantitative user preferences, whereas existing
models tend to be suitable only for qualitative (e.g. using traditional answer set
programming), or only for quantitative (e.g. using weighted constraint satisfaction)
models.

Two earlier prototype online dictionaries (De Schryver & Joffe, 2003;
Hillewaert & De Schryver, 2004)  showed that with a well-designed tracking
function, any number of individual user's look-up strategies may be monitored and
logged across time, which is especially relevant for studying language acquisition
aspects such as vocabulary retention, and for drawing up the user profiles needed for
an adaptive and intelligent electronic dictionary (cf. De Schryver & Joffe, 2004; De
Schryver et al., 2006 respectively).

When it comes to the lexicographic work proper — and building on top of
Tshwanelex, the world's only truly off-the-shelf lexicography software currently
available — both the theoretical framework and the logs will be kept at hand during
the compilation of the dictionary. On a first axis, three levels can be recognized with
regard to the contents of the database proper: (1) the DTD (document type definition),
which drives the structure of each and every article, (2) the lexicographic information

49



which populates the database, and (3) the layout / formatting of that information.
These three levels are (and have to be) strictly separated. On a second axis, and this
with a 'smart' dictionary in mind, level (2) will (and has to) be divided into two further
layers: (2a) attribute lists (for all metalexicographic data, i.e. all recurrent information
which is best selected from closed lists), and (2b) the lexicographic data proper (i.e.
the dictionary information itself, for each and every lemma compiled and derived
from corpus data). On a third and final axis, provision needs to be made for the
possibility that each of the previous levels is further subdivided into N number of
layers (with N derived in bootstrap-fashion as the project proceeds). Expressed in
simple terms, this procedure means that, say, instead of having one definition in the
database for a particular sense, one has N definitions, graded according to various
parameters, chief amongst them (perceived) difficulty. Likewise, and as another
simplified example, multiple types of example sentences are available, including, at
one extreme, different ranges of pointers directly (in)to the attached corpus lines.
During actual dictionary consultation, any particular user is of course never presented
with all these layers of data, rather, the artificial intelligence modules present those
and only those which the user most likely wants / needs to see at that point in time.

This project, therefore, revolves around a revolutionary type of electronic
dictionary in which the potential is explored, and exemplified for a Swahili to English
dictionary, to link an automatically derived dynamic user profile to the proffered
multimedia lexicographic output. Such adaptive and intelligent dictionaries are, by
design, excellent tools to study genuine dictionary use, which in turn leads to exciting
answers to age-old as well as new lexicographic questions. The three main objectives
are: (1) to undertake fundamental research into the theoretical underpinnings of
adaptive and intelligent lexicography, (2) to analyze and obtain new insights into true
dictionary use (i.e. unobtrusive dictionary use in real dictionaries without the
manipulation of any research variables), and (3) to compile a ground-breaking
reference work for Swahili. Beyond these initial goals, this project has the potential to
trigger a positive theoretical and technological tsunami for many years to come, in
areas as varied as mobile (phone and other) applications, reference works for any of
the world's languages, as well as CALL lingware at large.
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