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Abstract

We aim to employ natural language generation
for expanding Wikidata entries with high quality
labels and descriptions in the Bantu languages
using Grammatical Framework (GF), with an
initial focus on isiZulu and the geopolitical
domain. Relying on the distinction GF makes
between abstract and concrete syntax will
ensure that the effort of expanding the solution
to other Bantu languages is significantly
reduced.

Introduction

Wikidata is an international, multilingual
project. However, support for Bantu languages
lags far behind languages like English. Labels
and descriptions, which make the data
accessible to humans, are lacking in many
items:

E.g.

e Wikidata contains English labels for 269
countries (Q6256 and subclasses), and
descriptions for 206.

e In contrast, Wikidata contains isiZulu
labels for 135 countries (Q6256 and
subclasses), and descriptions for only 6.

The problem we aim to solve is the general lack
of Bantu language labels and descriptions in
Wikidata via natural language generation (NLG).
The severely resource-scarce status of the Bantu
languages constrains how the problem should

Laurette Pretorius
Stellenbosch University, South Africa

Krasimir Angelov
University of Gothenburg, Sweden

be approached, since efficient use of resources
is critical.

e Any linguistic data created in such a
project must be of a high quality’, since
this data may form a significant part of
what is available for these languages.

e By initially focusing on a single
language and a specific domain,
applying insights gained during the
project to other Bantu languages is
made more efficient.

e The Bantu languages exhibit substantial
linguistic similarities. To exploit this
effectively, any solution for a single
language must be readily extensible to
other Bantu languages.

In this project we focus on isiZulu labels and
descriptions within the geopolitical domain.
This includes Wikidata items referenced in the
description of countries. E.g. describing
Namibia (Q1030) as “a country in Southern
Africa” references items country (Q6256) and
Southern Africa (Q27394), both of which lack
isiZulu labels. While developing the description
of Namibia, new labels for country and Southern
Africa will also be added.

Main research question: How can Grammatical
Framework (GF) be used to address the lack of

! Here it will be important to engage with the
natural custodians of the languages, e.g. the Pan
South African Language Board
(https://www.pansalb.org/) and the National
Lexicography Units (https://sanlu.africa/) of
South Africa.



https://www.pansalb.org/
https://sanlu.africa/

Bantu language labels and descriptions in
Wikidata?

Research sub-questions:
1. What terminology must be
collected/developed to describe

countries (Q6256 and subclasses) in

Wikidata?

abstract syntax is useful for isiZulu, a
Bantu language.

How can data extracted from Wikidata
be used to generate GF abstract syntax
trees that correspond to correct isiZulu
descriptions of countries?

We sketch the envisioned solution: Figure 1

2. How can a GF grammar be used to
model descriptions of countries in
isiZulu so that it is readily extensible to
other Bantu languages? A related
question is to what extent the
cross-lingual API of the GF common

shows the language independent information

available about Botswana in Wikidata, and
Figure 2 depicts a GF syntax tree expressing a
useful description based on this information
using typical Bantu language constructions.
Figure 3 shows the tree linearised as an accurate
isiZulu description of Botswana.
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Figure 1: Wikidata page for Botswana (Q963): it is an instance of a landlocked country (Q123480) which is

part of Southern Africa (Q27394)
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Figure 2: A GF abstract syntax tree expressing “a country of Southern Africa which is not with the
ocean” using functions common to many Bantu languages.
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Figure 3: The GF tree linearised as isiZulu text: izwe laseNingizimu Afrika elingenalwandle

By answering these questions, we will expand
the ability of Wikidata to be read and edited by



humans, especially those in Sub-Saharan Africa,
with its 400-600 Bantu languages. This will
benefit the multilingual support of Wikidata to
other Wikimedia projects.

Dates: June 1, 2024 - June 30, 2025.

Related work

The gf-wikidata® project aims to generate
Wikipedia articles from Wikidata (Ranta 2023).
However, the current prototype has been tested
for European languages that are resource rich to
varying degrees.

GF resource grammars (RGs) are key to
linearising abstract syntax trees into natural
language. An RG exists for isiZulu, and has been
used to develop isiZulu language resources
(Marais & Pretorius 2023a, 2023b). A current
project will contribute RGs?® for Siswati and
isiXhosa via bootstrapping. RGs for other Bantu
languages are also in development (Kituku et al.
2021, Bamutura et al. 2020).

Methods

1. Collect and employ existing
terminology resources and develop new
terminology in consultation with expert
isiZulu linguists/lexicographers (See
footnote 1).

2. Follow a standard methodology for
domain-specific GF grammar
development:

o Elicit a representative sample of
text from the domain

o Analyze the sample to design a
GF-based model of the domain

o Develop GF lexicon required by
the domain

2 https://github.com/krangelov/gf-wikidata
“https://github.com/LauretteM/gf-bantu-resourc

es

3. NLG component: develop a module that
queries Wikidata and constructs
suitable GF trees.

Expected output

1. isiZulu labels and descriptions for the
countries in Wikidata. Audience: isiZulu
users of Wikidata. We hope to
encourage the growth of this audience
via this project.

2. Open-source baseline GF-based NLG
system for isiZulu descriptions.
Audience: researchers interested in
extending/adapting the system.

3. Scientific publication detailing process
and findings. Audience: scientific
community interested in Wikidata and
Bantu languages.

Risks

The greatest risk is the resource-scarceness of
isiZulu in that the appropriate terminology may
be nonexistent or unavailable.

Community impact plan

e Expansion of the human readable
isiZulu content in Wikidata, a project
aimed at a wide audience.

e Engagement with terminology
stakeholders, including PanSALB*, the
South African NLUs®, USAf®, SADiLaR’
etc.

* Pan South Africa Language Board
(https://www.pansalb.org/)

® National Lexicography Units
(https://sanlu.africa/)

¢ Universities South Africa (https:/usaf.ac.za/)
7 South African Centre for Digital Language

Resources (https://sadilar.org/)
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e Liaising with the
SADiLaR-Wikipedia-PanSALB?® project.

Evaluation

We will evaluate the accuracy and coverage of:
1. Terminology collected/developed and
contributed to Wikidata as isiZulu labels
2. GF grammar for the domain
isiZulu descriptions contributed to
Wikidata
Expert linguists will be consulted to evaluate

accuracy.

Budget
Task Budget ($)
Terminology 20 000

- Training linguist to use
computational tools

- Collection, organization
and formalization of
terminology into
computational artifact

- Stakeholder
engagement

GF grammar 10000
- Domain analysis
- Abstract and concrete
models of domain

Wikidata-based NLG 6000
- Generation of isiZulu
descriptions from
Wikidata

Contribution of labels and 2000
descriptions to Wikidata

Scientific publication 2000

Total 40 000
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https://sadilar.org/index.php/en/2-general/416-s
wip

Prior contributions

e Scientific journal articles: Marais &
Pretorius (2023a and 2023b), Pretorius
(2016), Pretorius & Wolff (2020), Ranta
(2023).

e Workshops: Pretorius (2015, 2016, 2017,
2020).

e Talks and interviews: Pretorius (2015,
2016, 2017, 2018, 2020, 2021, 2023).

e Other: Kotzé & Pretorius (2020).
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