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Preliminaries

® |n this talk is about reconstructing sound

change, but historical reconstruction includes of
course many more phenomena!

® Focus on tools to combine automatic
quantitative approaches with manual decisions

® Using a multitude of smaller tools, always
based on simple CSV-type formats.
Interoperability is still not perfect



Background

® Growing interest (again) into quantitative
historical linguistics

® Many recent approaches work like a
‘black box’ for ordinary historical linguists

® Although the computational approaches are
often highly sophisticated, the linguistically
interpretable output is meagre
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Computational pipeline for

S S

comparative method

. Cognate guessing using regularity

Alignment of sounds (“correspondences’)
Clustering of correspondence sets

Sound change modelling



Open-source Tools

Orthography Processing (with Steven Moran)
github.com/cysouw/glcTokenize (R, also available in Python)

Guessing regular correspondences:
github.com/cysouw/glcMatrix (R)

Alignments (and more!) with LingPy (Johann-Mattis List)
github.com/lingpy (Python)

Alignment Editor (with Frank Nagel)
github.com/digitallinguists/msa-editor (Javascript in Browser)

Visualisation of Alighments
github.com/cysouw/qlcVisualize (R, planned in Javascript)



http://github.com/cysouw/qlcTokenize
http://github.com/cysouw/qlcMatrix
http://github.com/lingpy
http://github.com/digitallinguists/msa-editor
http://github.com/cysouw/qlcVisualize

Step |: Guessing by regularity

® Given some dictionaries, we can produce lists
of words with (roughly) the same meaning

® Are there cognates in such a list?
Not just lookalikes!

® There is much noise, but the same sounds
correspondences should occur regularly

® Sparse Matrix Algebra in R:
github.com/cysouw/glcMatrix
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Step 2:Alignment
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Phonetischer Atlas von Deutschland

® VVenker-sentences recorded in the 1960s
(with additions in the 1970s)

® Selected words from the recordings were
transcribed on paper in the 1980s

® A joint project between Marburg and
Groningen digitized the data in the 2000s

® |n total 29530 words distributed over 183
locations and 186 cognate sets
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Phonetischer Atlas von Deutschland

® Digitised in X-SAMPA, converted back to
match original transcriptions, minor
corrections for consistency of encoding

® The data is transcribed in high phonetic
detail (3786 different phonetic segments)

® VWe make the complete data available
» electronically, separated by phonetic segments
» as close as possible to the original source
» including all idiosyncrasies

» github.com/cysouw/PAD
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http://github.com/cysouw/PAD

Multiple Sequence Alighnment

® Just a fancy name for sound correspondences

® Each sound correspondence is “aligned” in a
column, possibly adding empty cells

® |t is a useful and consistent way to represent
comparative data (both between languages or
dialects)
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Multi-alignment of nucleotides (4-letter alphabet)
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http://github.com/digitallinguist/msa-editor

Step 3: Correspondence Sets

® more than 700 columns of aligned
segments (‘‘correspondences’)

® Comparative-historical linguistics uses
clusters of correspondences
(“correspondence sets’)

® Automatic clustering of columns is a good
start, but needs correction

® Visualisations in R
github.com/cysouw/glcVisualize
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Step 4: Sound Change Modelling



Correspondences “s/t”

® Fit 2a model of sound
changes on an unrooted
tree based on all

correspondences
(using corHMM in R)

OEEO00OMm

® Continuous-time Markov
Chain transition rates:

Based on /s/ in German words:
beiBen, besser, das, groBer, grof,
hei3, muss, Wasser, weil3e
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Conclusions

Old-school historical linguistics is worth looking into
Quantitative methods can augment that tradition

Interaction between algorithmic procedures and
manual decisions is needed

Use small, one-trick, tools that can be combined
(“Unix-philosophy”) instead of dreaming of unified
large scale computational infrastructure
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