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Aims:

The significance of morphological analysis as a basic enabling application for
further kinds of NLP is well known. The primary aim of the overall project
therefore is the development of computational morphological analysers for Bantu
languages, using the natural language independent Xerox Finite-State Tools

(http://www.fsmbook.com). This integrated set of tools is used to model and

implement the complexities of word-formation rules as well as
morphophonological alternations by means of finite-state networks, which in turn
are combined together algorithmically into larger networks that perform
morphological analysis. Lexical challenges are addressed by means of the
development of machine-readable lexicons in XML format, containing knowledge

about individual words in the languages.



The long term purpose of our work is to promote the technological development

of the indigenous languages of Southern Africa.
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Current status of the project:

e ZULU

The research team responsible for the Zulu analyser prototype (ZulMorph) which
at present covers most of the morphotactics and morphophonological
alternations required for the automated analysis/generation of all word
categories, consists of Prof. Sonja Bosch and Prof. Laurette Pretorius.
Preliminary testing of the current prototype was done on a test corpus consisting
of 30 000 types. The application of the morphological analyser to the test corpus
results in the recognition of approximately 77% of the types in the corpus.

The electronic monolingual Zulu word list used to build a rudimentary XML
lexicon contains a total of over 28 000 lemmas (e.g. 13 000 noun stems, 7 400
verb roots, 950 ideophones, 60 adjective stems (and their variations), 12
conjunctions and 10 interrogatives).



¢ XHOSA
A team consisting of Dr CJJ Jones, Ms K Podile and Mr JHM Mfusi undertook the
linguistic research that is the precursor to computational morphological analysis
(XhoMorph). The research aims for Xhosa closely follow those for Zulu since
both these languages pose the problem of a conjunctive writing system. In
particular, the method of systematic refinement and extension which proved very
successful for Zulu, is being followed, and fast tracking is in progress based on
the development of the Zulu morphological analyser.

The development of the machine-readable Xhosa lexicon continues with
capturing of data in a generic template in XML format.

¢ NORTHERN SOTHO
The research team consisting of Prof. A E Kotzé, Dr P M Kotzé, Mr W N
Anderson and Ms M L Mojapelo, made further progress with the building of a
Northern Sotho morphological analyser (NsoMorph). The capacity in terms of
verbs has been extended by providing for past tense forms of the verb stem. The
basis for an analyser of verbs, nouns and deverbative nouns has been
established.

Editing of the scanned Comprehensive Northern Sotho dictionary, by means of
Perl scripting, has nearly been completed. A basic XML schema, based on the
structure of the Comprehensive Northern Sotho dictionary, has been created.

The development of a tokeniser has made progress to the point that testing has
begun.

e TSWANA
In the Tswana computational morphology (TsnMorph) part of the project, the
team consisting of two computer scientists, Ms Biffy Viloen and Prof. Laurette
Pretorius, and a linguist, Dr Rigardt Pretorius, finalised a prototype of an analyser
for Tswana nouns based on a selected lexicon. Deverbatives have been added
to the prototype.

e SWATI
The Swati computational morphology (SswMorph) research is led by Dr Basie
Taljaard. The research aims for Swati closely follow those for Zulu and fast
tracking is in progress based on the development of the Zulu morphological
analyser.

¢ MACHINE READABLE LEXICONS
In order to proceed towards the development of reusable and suitably
standardised machine-readable lexicons for the languages in the project, a data
model for lexical entries becomes a prerequisite. For this development, the
general purpose model as proposed by Bell & Bird



(http://www.ldc.upenn.edu/exploration/expl2000/papers/bell/bell.html) is used as
a point of departure by Prof. Sonja Bosch, Prof. Laurette Pretorius and Dr Jackie
Jones.

The collection of data as well as the model that has been developed and
proposed, is intended to contribute to further discussion and development of a
common scheme for storing lexical data not only for the South African Bantu
languages, but for the Bantu language family as a whole. The aim is to develop
machine-readable lexicons as language resources for use in large-scale
HLT/NLP applications and the technological development of the South African
Bantu languages.
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Conference Workshop, Terminology in Advanced Management Applications
(TAMA 2003), Johannesburg, 19 February 2003 (Authors: Sonja Bosch, Laurette
Pretorius and Linda van Huyssteen).

"Building a computational morphological analyser/generator for Zulu using the
Xerox finite-state tools", Workshop on Finite-State Methods in Natural Language
Processing (10th Conference of the European Chapter of the Association for
Computational Linguistics (EACL 03)), Budapest, 13-14 April 2003 (Authors:
Laurette Pretorius and Sonja Bosch).

"A state-of-the-art computational description of Zulu morphology, using finite-
state networks", World Congress of African Linguistics (WOCAL4), Rutgers
University, New Brunswick, NJ, USA, 20 June 2003 (Authors: Sonja E Bosch and
Laurette Pretorius).

"The Development of computational aids for Zulu natural language processing ",
12th Biennial International ALASA (African Language Association of Southern
Africa) Conference, University of Stellenbosch, 8 July 2003 (Authors: Laurette
Pretorius and Sonja E Bosch).



“Morphological analysis by machine: Evaluating two approaches to labial
palatalisation in Northern Sotho”, 12th Biennial International ALASA (African
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