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Abstract

This paper describes the creation of a corpus-based lexical database for a 
signed language, namely Sign Language of the Netherlands, which can later 
be developed into a multipurpose dictionary. The content of the database is 
based on the annotation of a large video corpus of this language, using ID-
Glosses as the key between database and annotation files by lack of an 
accepted writing system. Our practices contribute to developing international 
conventions for both glossing practices and lemmatisation of signed 
languages, while being innovative in the way frequency data from the corpus 
are included in the lexical database. The paper further describes some of our 
recent contributions in the development of the Signbank software and the 
ELAN multimedia annotation tool.

Sign language corpora are important
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Abstract
Of the approximately 7,000 languages spoken today, some 2,500 are generally considered endangered. Here we argue that

this consensus figure vastly underestimates the danger of digital language death, in that less than 5% of all languages can

still ascend to the digital realm. We present evidence of a massive die-off caused by the digital divide.

Citation: Kornai A (2013) Digital Language Death. PLoS ONE 8(10): e77056. doi:10.1371/journal.pone.0077056

Editor: Eduardo G. Altmann, Max Planck Institute for the Physics of Complex Systems, Germany

Received February 13, 2013; Accepted August 30, 2013; Published October 22, 2013

Copyright: ! 2013 András Kornai. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Funding: Work supported by OTKA grant #82333. The funders had no role in study design, data collection and analysis, decision to publish, or preparation of

the manuscript.
Competing Interests: The author has declared that no competing interests exist.

* E-mail: andras@kornai.com

Introduction
The biological metaphor of viewing languages as long-lived

organisms goes back at least to Herder [1], and has been clearly

stated in The Descent of Man [2]:
The formation of different languages and of distinct species, and

the proofs that both have been developed through a gradual

process, are curiously parallel. (…) We find in distinct languages

striking homologies due to community of descent, and analogies

due to a similar process of formation. The manner in which

certain letters or sounds change when others change is very like

correlated growth. (…) Languages, like organic beings, can be

classed in groups under groups; and they can be classed either

naturally according to descent, or artificially by other characters.

Dominant languages and dialects spread widely, and lead to the

gradual extinction of other tongues.
While not without its detractors [3], the biological metaphor has

been widely accepted both in research concerning language death

[4],[5] and in guiding political action (see e.g. the United Nations

Environment Programme Convention on Biological Diversity,[6]).

Here we investigate the phenomenon of digital ascent whereby

languages enter the space of digitally mediated communication.

We could extend the metaphor and talk about the digital hatching,

pupation, or metamorphosis of languages, but would gain little by

doing so, since we can only speculate about further, post-digital

stages in the life cycle of languages.
In this paper, we bring the traditional methods of language

vitality assessment to the digital realm. First we transfer the criteria

themselves: instead of speaker population we look at the online

population, instead of vigorous oral use we look at vigorous online

use, and so forth, see Background (i)–(v). Second, we collect data

from online sources that reveal the relevant variables or at least

provide acceptable proxies for these, see Materials. Third, we

introduce a four-way classification into digitally thriving (T), vital

(V), heritage (H), and still (S) languages, roughly corresponding to

the amount of digital communication that takes place in the

language, and manually select prototypical seeds for these classes,

see Methods. Finally, multinomial logistic classifiers are built on

the seeds and are applied to the rest of the data, see Results. This

four-stage method is shown to be robust, and remarkably

independent of the manual choice of seeds, see Discussion. The

Conclusions section interprets our main result, that the vast

majority of the language population, over 8,000 languages, are

digitally still, that is, no longer capable of digital ascent.

Background
A language may not be completely dead until the death of its

last speaker, but there are three clear signs of imminent death

observable well in advance. First, there is loss of function, seen

whenever other languages take over entire functional areas such as

commerce. Next, there is loss of prestige, especially clearly reflected

in the attitudes of the younger generation. Finally, there is loss of

competence, manifested by the emergence of ‘semi-speakers’ who still

understand the older generation, but adopt a drastically simplified

(reanalyzed) version of the grammar. The phenomenon has been

extensively documented e.g. in Menomini [7], Gaelic [8], and

Dyrbal [9].
In the digital age, these signs of incipient language death take on

the following characteristics. Loss of function performed digitally

increasingly touches every functional area from day to day

communication (texting, email) to commerce, official business, and

so on. Loss of prestige is clearly seen in the adage If it’s not on the

web, it does not exist, and loss of competence boils down to the ability

of raising digital natives [10] in your own language. Digital ascent

is the opposite process, whereby a language increasingly acquires

digital functions and prestige as its speakers increasingly acquire

digital skills.
Language endangerment and language death, in the traditional

sense, are widely investigated and actively combated phenomena.

The modern EGIDS classification [11] extends the Graded

Intergenerational Disruption Scale (GIDS) of Fishman [12] to

the following 13 categories: 0. International; 1. National; 2

Provincial; 3 Wider communication; 4 Educational; 5 Developing;

6a Vigorous; 6b Threatened; 7 Shifting; 8a Moribund; 8b Nearly

Extinct; 9 Dormant; 10 Extinct. Categories 7–8b are considered

endangered in the UNESCO Atlas of the World’s Languages in

Danger [13], and categories 9–10 are considered extinct. Since

these comprise only 17% of the world’s languages, with another

20% (category 6b) vulnerable, one may get the impression that the
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Elicited corpora
Manual transcription
and annotation

Harvested corpora
Legal, ethical and linguistic issues

(Longitudinal) data sets
of L1/L2 acquisition
Even more work; privacy

ELAN: multimodal annotation tool
Corpus NGT: glosses in Dutch and English

Corpus NGT, session CNGT0253
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holiday
Which lexicon? Where?
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http://github.com/signbank

Which lexicon? Where?

External
Controlled
Vocabulary
(ECV; XML 
file on server)

To appear, spring 2017: ELAN 5.0 See the citation form of a sign in context
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More importantly: see the citation form at the time of 
selecting the gloss Advantages of tools ELAN and Signbank

• Open-source

• Relatively well-documented

• Developing into a powerful solution available for language documentation 
across the globe

Links between corpus and lexicon

Ingest corpus frequencies

Display phonology, 
morphology, and semantics of 
the citation form/lemma

Conclusion

• ELAN enables the creation of annotated video corpora

• Use of ID-glosses makes lexical databases crucial in 
creating sign language corpora

• These lexical databases will be the back-ends of sign  
language learning tools of the future, incl. ‘dictionaries’
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• ELAN enables the creation of annotated video corpora

• Use of ID-glosses makes lexical databases crucial in 
creating sign language corpora

• These lexical databases will be the back-ends of sign  
language learning tools of the future, incl. ‘dictionaries’

Thank you!

o.crasborn@let.ru.nl
www.ru.nl/sign-lang, www.ru.nl/corpusngtuk


