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Background

My work in teaching and in the field in West Africa 
has been mainly mainly in Côte d’Ivoire and Nigeria.
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From fieldwork to Digital Humanities

Research goals:
Analysis of oral literature in a Digital Humanities framework.
Phonetic analysis; sound-gesture synchronisation in speech and music.
Visualisation of differences between languages as ‘virtual distances’.

file:///home/gibbon/Schreibtisch/DAAD-CdI/Dialectometry/DigitalHumanities/Media/conte1.avi
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A personal view of the ancestry of Digital Humanities

Humanities:
Theology, Philology, 
Literary Studies, 
Linguistics, Law, ...

Computation

Computational Linguistics

Mathematical 
Computational 
Linguistics NLP, Computational

Corpus Linguistics

Digital Humanities

Speech 
Technologies

Documentary 
Linguistics

?

Timeline

1950

Humanities 
Computing
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Background in Linguistics

● Lexicostatistics
– Morris Swadesh (Swadesh wordlist)

● create wordlists for each language (interviews, corpus)
● determine cognate words (related in form and meaning)
● determine pairwise similarities → triangular distance table
● create family tree using the table
● Problems: accidental similarity, borrowing, taboo, ...

● Dialectometry
– Two major centres in Europe:

● Rijksuniversiteit Groningen
● Universität Salzburg

– Similar methodology in Digital Humanities:
● Stylometry: authorship attribution, style typology

– MFW: most frequent lexical words, most frequent grammatical words

http://www.let.rug.nl/~heeringa/dialectology/projects/
http://www.dialectometry.com/
https://en.wikipedia.org/wiki/Stylometry
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Stylometric visualisation – Maciej Eder, Kraków
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Stylometric visualisation – Maciej Eder, Kraków
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Stylometric visualisation – Maciej Eder, Kraków
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Dialectometric visualisation – Dialectometry project, Salzburg
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Language similarity visualisation – Gerhard Jäger, Tübingen
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Language typology – visualisation of ‘virtual distances’

Project: comparison of Kru languages

Hypothesis:
The geographical distances between the Kru languages are 
reflected in the differences of their consonant systems.

Method:
Data mining with legacy language atlases

Results:
Coming up

Here:
Visualisation of relations induced from the legacy data for 
19 Kru languages

(of the 39 in the Ethnologue database of language metadata)
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Côte d’Ivoire: Kru languages – consonants

Visualisation workflow:
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Côte d’Ivoire: Kru languages

Kru languages



Bielefeld 2015-11-16 Dafydd Gibbon: Distances between Languages 14

Côte d’Ivoire: Kru languages
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Côte d’Ivoire: Kru languages – consonants



Bielefeld 2015-11-16 Dafydd Gibbon: Distances between Languages 16

Côte d’Ivoire: Kru languages – consonants
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Côte d’Ivoire: Kru languages – consonants
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Côte d’Ivoire: Kru languages – consonants
A practical systematisation procedure for a machine-readable database:
Step 1:A word processor or spreadsheet or DBMS table.
Step 2: Export as CSV (character/comma/tab separated value) table.
Step 3: Process manually or automatically: analyse and format as desired.
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Côte d’Ivoire: Kru languages – consonants
A practical systematisation procedure for a machine-readable database:
Step 1:A word processor or spreadsheet or DBMS table.
Step 2: Export as CSV (character/comma/tab separated value) table.
Step 3: Process manually or automatically: analyse and format as desired.

Then: 171 language comparisons to do:
( n2

 – n ) / 2 = (192
 – 19) / 2 = 171

for 44 features each time: 7524.That’s a helluva lot.
So in comes the software …How is the comparison done?
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Côte d’Ivoire: Kru languages – consonants
A practical systematisation procedure for a machine-readable database:
Step 1:A word processor or spreadsheet or DBMS table.
Step 2: Export as CSV (character/comma/tab separated value) table.
Step 3: Process manually or automatically: analyse and format as desired.

Probably the most well-known algorithm for 
pairwise comparison of sequences:

Levenshtein Edit Distance

Definition:

The minimum number of deletions, 
insertions and substitutions needed to 
change one sequence into another.

Other distance measures can be used.

In stylometry, numerical distances are used 
(Comparision of MFW, most frequent 
words, in texts).
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Côte d’Ivoire: Kru languages – consonants
● But: the phoneme data matrix is deceptively 2-dimensional: 19 

languages x 44 consonants:
● The 19 objects are actually located in a 44 dimensional quality 

space. Here are 2 of these dimensions, applied to the 4 
languages Godie, Dida, Wobe and Neyo:

● Even distinctive features involve around 12 dimensions.
● How to visualise all 44 dimensions in 2 dimensions?

+

[gw]

-

+           [ŋw]      -

Godie

Neyo

Dida

Wobe
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Côte d’Ivoire: Kru languages – consonants
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Côte d’Ivoire: Manding languages – phonological rules
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Côte d’Ivoire: Kru languages – consonants

Spread of differences between 19 Kru consonant inventories for 44 features, 
which we want to visualise.

Useful strategy: interpret and map differences as distances in quality space.
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Côte d’Ivoire: Kru languages – consonants

Strategy #1:

Squash to 2 dimensions!

– Differences are 
interpreted as distances

– Distances are 
represented spatially as 
a distance map

– The dimensions are 
squashed – like a 
system of springs – into 
2 dimensions

– Further dimensions 
may be represented by 
colours, etc.

● Strategy #2:

Select elite features!

– Check the features for 
their importance in 
distinguishing objects

– Randomly start with an 
important feature and 
build a hierarchy of 
features distinguishing 
between sets of objects 
until all are 
distinguished

– Different choices lead 
to different results, 
different insights
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Dealing with high orders of dimensionality

Strategy #1:

Squash to 2 dimensions!

– Differences are 
interpreted as distances

– Distances are 
represented spatially as 
a distance map

– The dimensions are 
squashed – like a 
system of springs – into 
2 dimensions

– Further dimensions 
may be represented by 
colours, etc.

● Strategy #2:

Select elite features!

– Check the features for 
their importance in 
distinguishing objects

– Randomly start with an 
important feature and 
build a hierarchy of 
features distinguishing 
between sets of objects 
until all are 
distinguished

– Different choices lead 
to different results, 
different insights

And visualise 

the results!
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Strategy 1: Squash those dimensions!
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Strategy 1: Squash those dimensions!

http://localhost/DistGraph/index.html
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Strategy 1: Squash those dimensions!



Bielefeld 2015-11-16 Dafydd Gibbon: Distances between Languages 30

Strategy 1: Squash those dimensions!
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Strategy 2: Pick out the best features!
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Strategy 2: Pick out the best features!
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Strategy 2: Pick out the best features!
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Strategy 2: Pick out the best features!
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Strategy 2: Pick out the best features!
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Strategy 2: Pick out the best features!
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Strategy 2: Pick out the best features!
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Côte d’Ivoire: Kru languages – consonants

The moral of this story is that

Legacy data in linguistic atlases can be given a new 
lease of life and a solid quantitative foundation in 
addition to any further research on dialect relations 
and history which may be pursued.

Standard arrangements of quantitative information 
(e.g. tables) may be useful.

Graphical visualisations are helpful in either 
suggesting or underlining lines of investigation.

Demo: DistGraph

http://wwwhomes.uni-bielefeld.de/gibbon/DistGraph/
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Many thanks – and looking forward

to further discussions

and future cooperation!
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