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Abstract

Language technologies, particularly speech
technologies, are becoming more pervasive
for access to digital platforms and resources.
This brings to the forefront concerns of their
inclusivity, first in terms of language diver-
sity. Additionally, research shows speech recog-
nition to be more accurate for men than for
women(Tatman, 2017) and more accurate for
individuals younger than 30 years of age than
those older(Sawalha and Abu Shariah, 2013).
In the Global South where languages are low re-
source, these same issues should be taken into
consideration in data collection efforts to not
replicate these mistakes. It is also important to
note that in varying contexts within the Global
South, this work presents additional nuance and
potential for bias based on accents, related di-
alects and variants of a language. This paper
documents: i) the designing and execution of
a Linguists Engagement for purposes of build-
ing an inclusive Kiswahili Speech Recognition
dataset, representative of the diversity among
speakers of the language, ii) the unexpected
yet key learning in terms of socio-linguistcs
which demonstrate the importance of multi-
disciplinarity in teams developing datasets and
NLP technologies, iii) the creation of a test
dataset intended to be used for evaluating the
performance of Speech Recognition models on
demographic groups that are likely to be under-
represented.

1 Introduction

Language technologies, particularly speech tech-
nologies, are becoming more pervasive for access
to digital platforms and resources. This brings to
the forefront concerns of their inclusivity, first in
terms of language diversity. Additionally, research
shows speech recognition to be more accurate for
men than for women and more accurate for indi-
viduals younger than 30 years of age than those
older. In the Global South where languages are low
resource, these same issues should be taken into

consideration in data collection efforts to not repli-
cate these mistakes. It is also important to note that
in varying contexts within the Global South, this
work presents additional nuance and potential for
bias based on accents, related dialects and variants
of a language.

Kiswabhili is a language widely spoken in East
Africa and is one of the official languages of the
East African Community in addition to being a na-
tional language in Tanzania, Kenya, the Democratic
Republic of Congo and Uganda. Kiswahili has over
200 million speakers!. It is the most widely spoken
African language. In 2021, Mozilla Foundation
kicked off efforts to build a Kiswahili dataset on
Common Voice. Common Voice(CV) (Ardila et al.,
2019) is a massively multilingual speech corpus
developed for Automatic Speech Recognition pur-
poses but can be useful in other domains such as
language identification. Common Voice 82, the
latest release of CV as of February 2022, is the
most diverse multilingual open speech corpus in
the world. It is now 18,000 hours, and 13 million
voice clips - generated entirely by 200,000+ volun-
teer contributors around the world.

The inclusion of Kiswahili on CV is intended to
democratise and diversify voice technology. Be-
yond the effort to include a language community
previously left out of voice technology develop-
ment, we are sensitive to the fact that even among
marginalised communities, there is the possibility
of having subsets of the entire population excluded
based on characteristics such as age, gender, ac-
cent and dialect and we are working to mitigate
these possible effects from the outset. This is the
main reason we sought to include linguists in the
planning and development stages of our work.

This paper documents:

1. the designing and execution of a Linguists

'Swahili gaining popularity globally
*Mozilla. Common Voice dataset grows by 30% and
reaches 87 languages
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Engagement for purposes of building an in-
clusive Kiswahili Speech Recognition dataset,
representative of the diversity among speakers
of the language

. the unexpected yet key learning in terms of
socio-linguistcs which demonstrate the impor-
tance of multi-disciplinarity in teams develop-
ing datasets and NLP technologies

. the creation of a test dataset intended to be
used for evaluating the performance of Speech
Recognition models on demographic groups
that are likely to be underrepresented

2 Linguists Engagement

2.1 Preliminary Preparation

In order to understand how best to invite linguists’
participation, we took stock of some of the things
we knew, in addition to drawing up what outputs
we wanted to get from the process.

There are nuanced differences that occur in
speech which to a native of East Africa, hint to
a speaker’s ethnic background or where they have
spent a considerable amount of time so as to signifi-
cantly impact how they speak. While these nuances
are perceptible to locals, we were interested in de-
termining whether linguists have codified these lin-
guistic differences and, if yes, whether these would
potentially be useful labels in a speech recognition
dataset.

We considered already known to us that;

* ‘Standard’ Kiswabhili is one of several Swahili
dialects which have varying levels of mutual
intelligibility, therefore dialectal differences
should be considered

Speakers for whom Kiswahili is a second-
language may have their pronunciations af-
fected by their mother-tongue

Due to the multilingual nature of different ge-
ographical contexts within East Africa, code-
switching and the influence of other languages
spoken has given rise to variations of the lan-

guage

As output that would be useful in the context of
model training and development, we wanted;

* to identify dominant Kiswabhili dialects and
variants, based on number of existing speakers
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* to select several from among these that we
would then collaboratively build word lists
and sentences for, as resources demonstrative
of the dialectal differences

* to identify dominant Kiswahili accents and the
features demonstrative of their distinctions

We invited expressions of interest from linguists
and language experts within the EA region, looking
to create a team that would balance a spread of
various factors;

* Demonstration of a familiarity of the content
of interest to us with regards to the language

* Geographical spread of Kenya, Tanzania, the
Democratic Republic of Congo and possibly
the Comoros would be good to ensure we have
people connected to the dialects/communities

* Gender diversity

» Their personal contributions to the Kiswahili
language community

We identified and worked with a team of 4 from
Kenya, Tanzania and the DRC.

2.2 Methodology
2.2.1 Discussions

We had a series of discussions which were an in-
teractive platform where we invited thoughts and
opinions from the language experts based on their
expertise and experience on a variety of topics. We
recorded the discussions to enable us transcribe
and extract the information we needed from them.
Once data collection had taken place, these dis-
cussions were also a platform via which linguists
could review and validate each others’ work. Each
discussion had a topic shared in advance to enable
participants do preliminary research and prepare
their thoughts. These topics included:

¢ Introduction to the Common Voice project -
so as to introduce linguists and language ex-
perts to our work, why their contributions are
important and how we will use the outputs

* Dominant Kiswahili Dialects - What are they?
Why do they differ? Geographical regions
where they are spoken, estimated number of
speakers and what is the level of mutual intel-
ligibility between them



Dialect

Kishela
Kimatondoni

Kijomvu

Mombasa

Region(Originated)

Lamu Island

Classification

Northern dialect
Southern region of Lamu Island

Central dialect

Kingare

Mombasa

Central dialect

Kichwaka

Kijambiani

Kimgao
Kimwani
Kingwana

Shimoni

Zanzibar

Southern coast of Tanzania
Northern Msumbiji
Shaba province of the DRC

Southern dialect

Table 1:

* Dominant Kiswahili Accents, as well as the
impact of other languages spoken in East-
ern Africa and their impact on the use of the
Kiswahili language eg. code-switching and
the borrowing of words.

¢ Use case resource creation
¢ Validation of data resources created

2.2.2 Linguists’ Field Work

The team of linguists and language experts was en-
couraged to develop the data resources in collabora-
tion with native speakers. They were able to reach
out to individuals and hold focus group discussions
with groups of people from the relevant dialects,
and through these, created the word and sentence
lists expected as outputs. Using common words
in English as a starting point, the task at hand was
for us to identify their equivalents, synonyms or
perhaps translations in the various dialects and vari-
ants that we selected to work on. These words were
then used as a basis for the creation of sentences,
with native speakers asked to compose sentences
using the words. Discussions on various topics,
were also facilitated and later transcribed to create
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Kiswahili dialects and their regions of origin. The 13 highlighted have been most used in writing.

text content. The linguists used various methods of
engaging with the local populations;

Relying on their own subjective experiences
having moved from various diverse linguis-
tic spaces. This was employed particularly
where the language variants were concerned,
as these more commonly vary with geographic
location and age

Watching video content(eg. on YouTube) and
listening to audio content that has been created
in the respective dialects and variants

Engaging everyday people belonging to the
dialects in conversation, asking them ques-
tions and transcribing relevant aspects of the
conversation

Focus groups where groups of people were in-
vited and discussion prompts used to facilitate
conversations on certain topics

The use of communication platforms to reach
native speakers in instances where they were
not within physical reach eg. WhatsApp



Dialect/Variant Words and Phrases Sentences
Kiunguja 904 206
Kitumbatu 295 143
Kiswabhili Sanifu 1413 -
Kiswabhili cha Bara ya Tanzania 932 205
Kiswahili cha Bara ya Kenya 1311 -
Kipemba 475 183
Kingwana 776 -
Kimvita 2589 665
Kimakunduchi 464 204
Kibajuni 1510 566
Total 10669 2172

Table 2: Resources created for the 10 dialects/variants we focused on.

3 Qualitative Results

3.1 Origin Theories of the Kiswahili
Language

Kiswahili is a widely spoken language, in East
Africa and beyond. The matter of its origin is
still an open question with several existing theories
and continues to be a topic of research. There are
two main origin stories of the Kiswahili language.
The first is that Kiswabhili is a pidgin, or creole,
of Arabic and Bantu languages and that it came
about when the Arabs came to Eastern Africa(EA)
for trade purposes and began interacting with lo-
cals, who were Bantu speakers in the 19th century.
Linguistic studies show that situations of contact,
where two linguistic communities interact, leads to
the emergence of pidgins (simplified registers) that
allow the two or more distinct linguistic groups
to communicate. (Nesbitt, 2018) Further to this
are theories that it is a pidgin or a mixture that in-
cludes several other languages, Portuguese, Indian
and Persian, as these are some of the other nation-
alities that were present along the EA coast for
trading purposes. The second theory states that the
term *Kiswahili’ is what is of Arabic origin, while
the language itself is Bantu. That when the Arabs
came to EA and found those living there, along
the coast, they referred to them as *Saheel’, which
is Arabic for ‘the coast’, and that over time this
term evolved to become Kiswabhili for the language
and Swahili(or Waswahili in plural), referencing
the people. (LaViolette, 2008) Further to the claim
that Kiswabhili is a Bantu language, the researchers
support this theory, through demonstrating that lin-
guistic features present in Kiswabhili are similar to
and also present in many other Bantu languages.
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Evidence of Kiswabhili as a Bantu language dates
back to as early as the 2nd century AD in a doc-
ument called ’Periplus of Erythrean Sea’ written
by an anonymous Greek author detailing the early
expansion of Swahili civilisations towards Somalia,
Kenya and Zanzibar. (Maganda and Moshi, 2014)

3.1.1 The Politics of Language

The Standard Kiswahili, or Kiswahili Sanifu, we
know today was created through the standardisa-
tion of a dialect known as Kiunguja, which origi-
nated from the Zanzibar and Pemba Islands. In the
book 'Machozi Yameniishia’, the poet Mohammed
Ghassani, is critical of the choice of Kiunguja as
the basis for Kiswahili Sanifu, and many Kiswahili
writers and academics share this sentiment. The
process was entirely owned by colonial authori-
ties without the involvement of native speakers.
The topic of standardising Kiswahili was driven
by missionary groups. On one hand were Ger-
man missionaries who were keen on using the di-
alects from Mombasa, Pate and Tanga, which are
areas where they were stationed. On the other hand
were English missionaries keen on using Kiunguja
only because it was the language where they were
stationed, on Zanzibar and neighbouring islands.
In 1930 the Inter-territorial Language Committee
chose the Zanzibari Kiswahili dialect, Kiunguja, as
the source of Standard Kiswahili (Thomas, 2013),
a decision influenced by British colonial rule over
East African territories. In his book Decolonis-
ing the Mind: The Language of African Literature,
Ngugi wa Thiong’o talks about the fact that lan-
guage is an important tool, both for the coloniser
and for the colonised. The making of Kiswahili
Sanifu was primarily as a tool for the coloniser,
so that they could understand the thoughts of the



colonised and be understood amongst them. The
Inter-territorial Language Committee, to ensure the
propagation of Kiswahili Sanifu, would approve
textbooks used to teach the language in schools,
and this committee was entirely European. Text-
books were written and reviewed by Europeans
and through this vocabulary changed, with some
words being shortened and completely changing
their meaning(Mbaabu, 2007). Therefore the more
this language was standardised, the further it drifted
away from what native Kiswahili speakers knew as
Kiunguja. (Mbaabu, 2007) argues that Europeans
completely changed and destroyed the language.
Some see the standardisation as a tool to massacre
other dialects. Its use and calculated propagation is
schools led to reduced use of other related dialects.

Post-independence, Kiswahili Sanifu has been
used as a national language in Tanzania, Kenya,
the DRC and Uganda, and even as the medium of
instruction in schools in Tanzania. The language
has enjoyed great government support in the region,
particularly in Tanzania. One of the greatest con-
tributions of Julius Nyerere, the first president of
Tanzania, was to push for the growth of Kiswahili
in East and Central Africa as he believed that it
could promote African unity, as it had done in
Tanzania. Kiswabhili scholars in EA continue to
actively grow the language with literature depart-
ments at universities and research bodies continu-
ing to publish new editions of Kiswahili dictionar-
ies. Language bodies such as Baraza la Kiswabhili
la Taifa(BAKITA) in Tanzania and Chama cha
Kiswahili cha Taifa(CHAKITA) in Kenya are re-
sponsible for the promotion of the Kiswahili lan-
guage and publishing houses, notably in Tanzania,
contribute to a growing body of literary works in
circulation in the language.

It is important for us to acknowledge this history
and process of standardisation since in our work,
we view Kiunguja and Kiswahili Sanifu as two
different languages, despite the former being the
basis of the latter. Both languages are included
in the selected group of languages that we further
build upon. Knowledge of this history also justifies
the decision to work on dialects related to Kiswahili
and to ensure they are able to benefit from the wider
work done for Kiswahili Sanifu.

3.2 Kiswahili Dialects

The term dialect refers to a variety of a language
that is characteristic of a particular group of the
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language’s speakers. These differences in language
use may be caused by differences in age, gender,
the clan or lineage of the speakers and geographical
separation or distance between the relevant groups.

There are 23 major dialects of Kiswahili. These
are listed in Table 1. Of these, 13 dialects have
been used widely in writing and therefore more
widespread in use. These 13 are highlighted in
grey on the table.

Kiswabhili dialects are classified into 3 major lin-
guistic categories, clusters which cover the EA
coast from north to south. There are North-
ern dialects, Central dialects and Southern di-
alects.(Whiteley, 1993) In addition to geographic
proximity, there is greater mutual intelligibility
within these clusters. This classification of dialects
is also indicated in Table 1.

3.3 Kiswahili Variants

Our discussions surfaced the fact that languages
are in a constant state of evolution and that for
this work to be relevant to current use of Kiswahili
in different geographical areas, beyond seeking to
be inclusive of dominant and widely spoken (his-
torical) dialects, it was necessary to also identify
variants of the language used in different locales.
In this work, we use the term linguistic variants to
refer to regional, social or contextual differences
in the ways that a particular language is used. We
identified 5 main variant clusters that are largely
based on geographical regions. These are:

¢ Coastal Kiswahili or Kiswahili cha Pwani, re-
ferring to the EA coast where the Swabhili peo-
ple are from.

* Inland Kiswahili in Kenya or Kiswahili cha
Bara ya Kenya

¢ Inland Kiswahili in Tanzania or Kiswahili cha
Bara ya Tanzania

¢ Northern DRC Kiswahili or Kiswahili cha
DRC Kaskazini

¢ Southern DRC Kiswahili or Kiswahili cha
DRC Kusini

There are many others, and infact each of these
broad categorisations could potentially be further
subdivided. However due to limited time and re-
sources, we have chosen to work with these clus-
ters and selected Kiswahili cha Bara ya Kenya
and Kiswahili cha Bara ya Tanzania to include in



resource development efforts in our work at this
stage.

4 Quantitative Results

Our time with the linguists and language experts
involved working to develop textual data that is rep-
resentative of 10 dialects and variants of Kiswabhili.
In comparison to the work being done for the wider
Kiswahili dataset, these subsets will be signifi-
cantly smaller and our intention is to have the texts
and the audios collected from the respective com-
munities, be subsets of the whole.

The dialects and variants we focused on are as
listed in Table 2, in addition to the number of re-
sources created for each. We selected these 10 in a
bid to balance out several characteristics.

* it is important that the dialects and variants
selected have a significant number of speakers
as our work is intended to build tools of use
in present day settings

we worked to ensure national representation
of dialects and variants, considering Kenya,
Tanzania and the Democratic Republic of
Congo

we worked to ensure linguistic diversity by
including dialects from each of the 3 major
linguistic categories of the language; North-
ern dialects, Central dialects and Southern di-
alects

These subsets will have 2 main purposes.

1. to help us quantitatively evaluate how our
models and downstream applications perform
on related dialects and variants. We would
like to work towards models with equal per-
formance across various variant and dialect
speakers, not forgetting the gender and age as-
pects as well, and a first step will be figuring
out if there is indeed degraded performance
for the different groups

. In the event that the performance is degraded
for different demographics, we would like to
make resources available to developers, so
that depending on the particular local contexts
they are building applications for, they will be
able to fine-tune so as to improve performance
if necessary.
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The texts have been uploaded to GitHub? and
text as well as audio resources will be made
available in future releases of the Common Voice
dataset.

5 Future Work

Future work will include further expansion of these
text resources, particularly at a sentence level with
a target of getting 5,000 unique sentences for each
of the dialects and variants of focus. We will then
proceed with data collection efforts for the voice
component. Beyond the dialects and variants of
focus in this work, we would encourage others to
replicate these efforts for those that we have not
been able to focus on. Additionally, the scope of
our work does not include variants that make use of
code-switching, such as sheng, a slang common
among the youth of Nairobi, Kenya that mixes
Kiswahili and English, and the variant clusters
in the DRC, Kiswahili cha DRC Kaskazini and
Kiswahili cha DRC Kusini which mix Kiswabhili
and French. The inclusion of these will be key for
linguistic equity moving forward.
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