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Towards Human Language Technologies 

for Under-resourced languages
Jackson Muhirwe

Of the over 6000 languages in the world, only a few have the resources for developing 
human language technologies. Human language technologies are readily available 
for most languages of the developed nations. Under-resourced languages, which 
are the majority of the world languages, have not attracted much attention from 
researchers and donors due to economical and political reasons. We present strategies 
for improving the human language technologies for under-resourced languages.

1. Introduction

1.1. Background

There are over 6000 languages in the world (Gordon, 2005). Few of these languages 
have human language technologies. Berment (2004) presented a metric for 
measuring the availability of language technologies for different languages. The 
majority of the languages with low scores are languages from the least developed 
countries of the world. Different researchers have given different names to these 
languages depending on their scope of coverage. The term minority languages has 
been used to languages in a region where there is a dominant language. In this case 
you find that most research and funding goes towards the dominant language, 
leaving the minority languages to suffer. A minority language is not necessary a 
minority everywhere. This is the case for Somali, a minority language in England 
but a dominant language in Somalia. Another commonly used term is “less 
documented languages”. Here the focus is on the availability of written resources. 
There are very many languages around the world without any written resources. 
The only documentation you may be able to find is the Holy Bible translated in 
that language. There are also other languages without any single written resource, 
for example the languages for the pygmies who live in the impenetrable Forests 
of central Africa. The term “Under-resourced languages” is quite often found in 
literature referring to availability of computational resources for the languages. 
Under-resourced languages are characterized by: little or no information technology 
available, no substantial presence on the Internet, existing software has not been 
adapted for their use (Berment, 2004). This denition suits most or all the languages 
of the less developed countries of the world. These languages are also referred to 
as pi-languages or poorly equipped languages. 
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Languages are birthed, languages grow and languages die. The ethnologue of 
world languages (Gordon, 2005) lists living languages and gives a number of dead 
languages by country and by continent. This means that if there are no efforts 
put in place to preserve languages, so many less documented will disappear slowly 
slowly by the end of this century. There are many factors trigger this, but that 
is beyond the scope of this paper. Our focus in this is discussing strategies for 
improving on language technology for under-resourced languages. 

1.2. The cause for under-resourced languages

Doing Human language technology involves lots funds. Due to this, most of the 
research which has been sponsored around the world has focused on the languages 
of the developed nations, English, French, Germany, Japanese and other languages 
that are economically or and politically important. This has left out languages of 
the less developed nations. The poor governments of the less developed nations 
usually have many priorities of national interests like fighting famine and diseases. 
There is lack of human experts in the target language and language engineering 
in general To add an insult to injury, there’s also lack of written text for some 
languages and where it is available, it is not in electronic form. Due to all this, 
a huge language technology divide has been created between the languages of 
the developed countries and those of the less developed countries. According to 
Dhonnchadha et al.,(2003) languages must endeavor to keep up with and avail of 
language technology advances if they are to prosper in the modern world.

Our main goal in this paper is to present strategies for improving on human 
language technologies for the under-resourced languages. The remainder of this 
paper is as follows. We will discuss some of the success stories around Africa and 
then later we look at strategies for improving language technology resources. 

2. Success stories
However much we have mentioned that there has not been any language technology 
for most languages in the less developed countries, there are some few exceptions. 
Here below I discuss some of the success stories in sub-Saharan Africa.

2.1. Swahili.

Swahili or Kiswahili as called by the native speakers in Eastern Africa is so far 
the most successfully researched indigenous African language. Why? Most of the 
research that has been done on Swahili was done at the University of Dar Es- 
Salaam and later in collaboration with the University of Helsinki. There was a 
political will spearheaded by the then President of Tanzania, Mwalimu Julius 
Nyerere to unite the republic of Tanzania by developing Swahili as the national 
and official language. To a great extent Voluntarism. Most of the human language 
language technology that has been done so far for Swahili was either done by Arvi 
Hurskainen or has its roots on his work. We need more experts who are willing 
to put in their time and effort to develop and avail resources for other under-
resourced languages
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2.2.  South African languages
After the decline of Apartheid in South Africa, the indigenous South African 
languages got some attention from the government and the researchers. It is obvious 
why there has been an increase in the study of indigenous South African languages, 
which had been neglected like all the other Bantu languages. A South African Bantu 
language project was commissioned in 2001 to study and develop tools for all the 
indigenous national languages and several tools have been developed so far (Bosch, 
2006). This project has concentrated on developing morphological analysers and 
machine-readable text resources that are needed for higher applications. See --- for 
the status of the project. All the tools, which have been developed, are using the 
existing approaches, which are not necessarily adequate for Bantu languages. All 
the tools that have been developed are based on the finite state technology. This 
approach has successfully been applied to a wide a range of languages around the 
world.

2.3. Why the Interest in under-resourced languages?

1.  Culture Breakdown. We know that languages represent the culture and 
diversity of different people around the world. Unavailability of language 
resources eventually leads to extinction. Failing to salvage the language will 
lead to extinction of the culture and consequently the people.

2. Testing. Due to the morphological complexity of under-resourced languages, 
they provide a good ground for testing of new approaches and technologies.

3. Economical development. The governments of the most least developed 
countries have identified computer technologies as the main engine for their 
development. In order for this to take place, there’s need to develop software 
in indigenous languages. 

4. Reducing the language technology divide. As we mentioned above, a very 
huge language technology divide has been created between the languages of the 
developed nations and those of the less developed. According to Dhonnchadha 
et al.,(2003) languages must endeavor to keep up with and avail of language 
technology advances if they are to prosper in the modern world”

3. Strategies for Improving Human Language technologies for   
Under-resourced languages

Here present strategies that could be taken by any group or individuals who are 
interested in developing language technologies for under-resourced languages
1. Cooperation – How African languages in general can succeed.
 There’s need for cooperation for all researchers and institutes involved in doing 

research on African languages. This will help avoid reduplication and wastage 
of efforts and resources, resources will be directed towards the most needful 
areas. There’s need for African governments to wake up and realize, that they 
to savage their languages, otherwise their culture be history.
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2.  Building machine-readable lexicon. The most time consuming task in 
language engineering is developing and maintaining a machine readable lexicon 
(Trosterud, 2006). The machine-readable lexicon also happens to be one of two 
most indispensable parts of any language tool the other being a morphological 
parser. Due to the importance of the lexicon to any language project and its 
future extensions it is imperative that the project should start with building 
of a machine-readable lexicon. The lexicon could be stored using XML and 
scripts can be written to be used to extract all the needed information from 
the lexicon. This information could be used in the construction of paper and 
electronic dictionaries, developing of high end user language tools like spell 
checkers, information retrieval systems, speech recognition systems etc.

3.  Continuity focused. In this I mean the philosophy of the project should to build 
for the future. Here you don’t focus on  just getting results, but you also look 
will other be able to continue from what I have done. In many cases you find 
that in the whole world this project is unique and because of this uniqueness 
you don’t want your efforts to end with you. If it is software it should be made 
in such a way that others can easily come and extend your work to another 
level.

4.  Open source. Open source can easily turn a failing project to a successful project. 
One of the problems we cite above is the lack of finances due to poverty and 
priority areas. Make sure that when ever possible you use only free and open 
source software and cut down on the financial issues.

5. Documentation. Documentation will also greatly help in the continuation of 
the project when new people take up the project. The documentation could be 
in terms of manuals both soft and hard copies. Some of the task of the project 
could be documented on website since other people who may be interested in 
the work may access your project online and start working with you on some 
of the issues where they can of help.

4. Conclusion
In this paper we have presented strategies for developing language technologies 
for under-resourced languages. We have seen that there’s a substantial need to 
salvage all languages of the world. In this paper we have identified 5 key indicators 
to language technology growth: Cooperation; building machine-readable lexicon; 
open source; documentation. This list is not conclusive, there is need to do more 
research in the area in identifying other strategies for language technologies. Some 
of the strategies could be specific to region or could across all regions irrespective 
of the economic status.
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