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Language Diversity
Some Numbers

There are more than 7000 languages
(even if the definition of language is not straightforward!)

141 language families
(6 of them account for 2/3 of all languages and 5/6 of the
world’s population)

Explore:

Ethnologue https://www.ethnologue.com/

Glottolog http://glottolog.org/

Linguistic Maps http://linguisticmaps.tumblr.com/

https://www.ethnologue.com/
 http://glottolog.org/
 http://linguisticmaps.tumblr.com/
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Language Diversity
Two Projects, Two Realities

Africa & Europe

language diversity

population density

endangered languages

digital richness



Language Diversity
Endangered Languages as Effect (?) of Diversity

http://www.endangeredlanguages.com

http://www.endangeredlanguages.com


Language Diversity
Endangered Languages as Effect (?) of Diversity

The situation is very different in different
regions of the world

Three ”hot spots”

Central/South America, North Sub-Saharan Africa,
South/Southeast Asia

No direct correlation with population density



Language Diversity
Endangered Languages as Effect (?) of Diversity

https://worldpopulationhistory.org

https://worldpopulationhistory.org
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Language Diversity
Two very Different Realities

Europe

High population density

Low language diversity

Digital rich region

(North) Sub-Saharan Africa

High population density

High language diversity

Digital poor region
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Europe & the EU Council Presidency Translator
Language Diversity in Europe

http://www.endangeredlanguages.com

http://www.endangeredlanguages.com


Europe & the EU Council Presidency Translator
Language Diversity in Europe

∼130 languages

24 official languages

More than 80 regional or minority languages

the number of speakers is estimated at 40 million citizens

80% of the European minority languages are endangered

Ladin, Rhaeto Romansh, Upper and Lower Sorbian,
North Frisian, Kashubian...



Europe & the EU Council Presidency Translator
Council of the European Union, EU

Background:

EU has a rotatory (6 months length) presidency system

Germany assumed the presidency of the Council of the
European Union on July 1st

... ”chairs” the meetings of the EU Council

... is responsible for progressing EU legislation

Official translation engines provided for the 24 official
languages



Europe & the EU Council Presidency Translator
Council of the European Union, EU

EU-PT Goal:

Improve communication in 24 official EU languages

German as a vehicle language during the presidency

Make (German) artificial intelligence and language
technologies visible



Europe & the EU Council Presidency Translator
EU Presidency Translator

Partners & Specific Translation Engines:

More (generic) engines:



Europe & the EU Council Presidency Translator
EU Presidency Translator

DFKI Engines:

Bidirectional neural systems {XX, de}⇔{de, XX}

Transformer big architecture

Domain-adapted systems by transfer learning

Data selection, generation and crawling
Diverse domains such are covid-19, politics or energy



Europe & the EU Council Presidency Translator
The Presidency Translator, 24 Languages



Europe & the EU Council Presidency Translator
The Presidency Translator, 24 Languages

https://presidencymt.eu

https://presidencymt.eu


Europe & the EU Council Presidency Translator
The Presidency Translator, 24 Languages



Europe & the EU Council Presidency Translator
The Presidency Translator, 24 Languages

Web page translation widget



Europe & the EU Council Presidency Translator
The Presidency Translator, 24 Languages



Europe & the EU Council Presidency Translator
The Presidency Translator, 24 Languages

SDL Trados



Europe & the EU Council Presidency Translator
The Presidency Translator, 24 Languages

Online CAT tools



Europe & the EU Council Presidency Translator
The Presidency Translator, 24 Languages

Online CAT tools



Europe & the EU Council Presidency Translator
The Presidency Translator, 24 Languages



Low Resource African Languages
Language Diversity in Africa

Let’s move to a very different project & reality

Thanks to Jesujoba O. Alabi, Kwabena Amponsah-Kaakyire
and David Adelani for sharing



Low Resource African Languages
Language Diversity in Africa

http://www.endangeredlanguages.com

http://www.endangeredlanguages.com


Low Resource African Languages
Language Diversity in Africa

Estimations talk about the existence of 1500-2000
languages

Only 28 official languages (11 in South Africa!)

But Nigeria alone has over 500 languages

300 languages have less than 10,000 speakers, which puts
them on the UNs endangered list, and 37 are in danger of
completely dying out.



Low Resource African Languages
Language Diversity in Africa

Could one build an “African Presidency Translator”?

Countries as a whole have 28 official languages (∼EU)

Arabic, Somali, Berber, Amharic, Oromo, Igbo, Swahili,
Hausa, Manding, Fulani and Yorùbá are spoken by tens of
millions of people1

But some of them are in digital danger

Not enough digital content for AI technologies
No resources or low-quality resources

https://afric.online/2835-languages-present-a-rich-cultural-diversity-in-africa/

https://afric.online/2835-languages-present-a-rich-cultural-diversity-in-africa/


Low Resource African Languages
Key NLP Resources

In the deep learning world one relies on

Word embeddings (word2vec-like)

Contextual representations (BERT-like)

Transfer learning to new tasks (or languages??)



Low Resource African Languages
Key NLP Resources

Low-resource languages (lack of data or noisy data)

Quality of pre-trained word embeddings?

Quality of multilingual contextual representations?

Use case: Twi and Yorùbá



Low Resource African Languages
Data (Text)



Low Resource African Languages
Quality of Embeddings

Experiments with Twi (noisy+scarce) & Yorùbá (noisy)

Twi Yorùbá
Model Vocab Spearman ρ Vocab Spearman ρ

F1: Pre-trained Model (Wiki) 935 0.143 21,730 0.136

F2: Pre-trained Model
(Common Crawl & Wiki)

NA NA 151,125 0.073

C1: Curated Small Dataset
(Clean text)

9,923 0.354 12,268 0.322

C2: Curated Small Dataset
(Clean + some noisy text)

18,494 0.388 17,492 0.302

C3: Curated Large Dataset
(All Clean + Noisy texts)

47,134 0.386 44,560 0.391

D2: Curated Small Dataset
(Clean + some noisy text)

22,851 0.437 56,086 0.345
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Low Resource African Languages
Quality of Embeddings

Contextual embeddings

NER F1 score on Global Voices Yorùbá corpus

Embedding Type Date Loc Org Per Average

Pre-trained uncased
Multilingual-bert

(Multilingual vocab)

44.6 33.9 12.1 5.7 27.1± 0.7

Fine-tuned uncased
Multilingual-bert

(Multilingual vocab)

64.0 65.3 38.8 47.4 56.4± 2.4

Fine-tuned uncased
Multilingual-bert
(Yorùbá vocab)

67.0 71.5 40.4 49.4 60.1± 0.8



Low Resource African Languages
Other Initiatives

Language identification for African languages

40 African languages (+10 high resourced languages)

Language models trained on the Bible

Parallel sentence gathering

Manual collection/translation to create public resources

Collaboration with GIZ and their FAIR Forward Project –
Artificial Intelligence for All

Dissemination



Thanks! And...
wait!
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