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The idea

DATASET: numbers 1 to 10 in over 5,000 languages
http://zompist.com/numbers.shtml

» Mapping between alphabet and DNA-like codons
» Alphabet-based (Hamming-like)

= Phonetic-based

= Feature-based

» Use of evolutionary biology measures to quantify the distance between 2 strings
= Global sequence allignment methods

» Generate the distance matrix between languages and its associated phylogenetic tree
» Compare with state of the art results

= Are we able to deduce the language phylogenetic tree from “so few data”?

= Importance of numbers within a language: fundamental quantity?

= Relation to culture-based concepts (trading, etc)

» Relate with invasion-like spreading of culture



THE INTERNATIONAL PHONETIC ALPHABET (2005)

CONSONANTS (PULMONIC)
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» We finally have a new alphabet: each of the 26 letters is a 3-nucleotide string
» We concatenate the numbers in a single string

» We make global sequence allignment
The mapping recipe

(@]

P D X
I AGA V CGG T GTT H TTT
0] ATA F CAG Z GTG L CCC
U ATC W AGG M CTA
Y AGG N CTC
R AGC



Results (1): subset of ‘familiar’ languages: WORKS!

Spanish
Italian
Portuguese
French
Latin

Dutch
Afrikaans
Middle English
English
Scots
German
Norwegian
Swedish

Danish



Results (I1): detecting the outliers: WORKS!

" o Greenland Inuit

Qutliers: 4

o Basque

Spanish
Portuguese
Italian
French
Latin

Dutch
Afrikaans
Middle English
English
Scots
German
Norwegian
Swedish
Danish
Basque

Greenlandic Inuit



Conclusions and future directions

v’ Even with such small amount of data (10 numbers!!), results are promising
v’ Refine mapping criteria to take into account different linguistic properties

v’ Extend to different alphabets
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