Steven Moran 
email: steve.moran@lmu.de
  
Johann-Mattis List 
email: listm@phil.hhu.de
  
A Python Library for Historical Comparative Linguistics

Keywords: Traditional Language Comparison Workflow Cognates Similarity, 3 Quantitative Language Comparison Workflow Issues QLC and LingPy, 4 Examples Preprocessing Alignments, 5 Conclusion

Historical Linguistics

Language History Similar to species in biology, languages also evolve. Words are lost, new words are gained, and also the pronunciation of all words changes slightly from day to day.

During its history, a language may split into two or more descendant languages when the speakers separate and their languages keep on changing independently.

To uncover, how the languages changed into their current shape is one of the major tasks of historical linguistics.

Uncovering Language History

There are only a few languages whose history is directly reflected in written sources.

For the majority of the 6909 languages spoken today (Lewis 2009), we would not know anything about their past if we didn't have methods to infer their history.

In order to uncover language history, the languages spoken today are manually searched for traces of common origin.

Finding these traces, however, is an extremely complicated task: it took scholars more than 50 years to prove that Armenian is an Indo-European language... 

Uncovering language history

Speaker Language B how do you say "tree"? tìmá:

Manual inspection & comparison A B C D E

Cognate Detection

The most crucial part of language comparison is the detection of cognates.

Cognates are words from different languages that go back to a common ancestor word (compare German Hand and English hand).

Cognate words exhibit a specific kind of similarity which does not necessarily show up in form of surface resemblances of the sounds the words are made of, but rather in structural similarities of cognate words.

This kind of similarity is not easy to detect: German Zahn and English tooth, for example, are cognate, while Greek mati and Malay mata are not...
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Detecting regular sound correspondences can be compared to the task of finding a cipher that relates a source to a cipher text. The only problem is: It is much harder than that, since source and cipher text are badly maintained... her z --he a r t --c -o r d With the help of sound classes the large number of speech sounds can be reduced to a manageable size comparable to the number of characters used in biological algorithms.
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Definition 1

An alignment of n sequences is an n-row matrix in which all sequences are aranged in such a way that all matching and mismatching segments occur in the same column, while empty cells, resulting from empty matches, are filled with gap symbols. (cf. Kruskal 1983) Alignment Analyses

Definition 1

An alignment of n sequences is an n-row matrix in which all sequences are aranged in such a way that all matching and mismatching segments occur in the same column, while empty cells, resulting from empty matches, are filled with gap symbols. (cf. Kruskal 1983) For reasons of computational complexity, the alignment problem is often split into a pairwise and a multiple alignment problem. Multiple sequence alignments are usually computed on the basis of previously computed pairwise alignments. most algorithms that have been developed for bioinformatics cannot be directly used to compare linguistic sequences, but have to be adapted to conform to the specific needs of historical linguistics (see List 2012 and the LingPy documentation for details).

Open ended language comparison problems How to distinguish between words that are similar because they are historically related and words that are similar by chance?

Greek théos' [θɛɔs] "god" and Spanish dios [diɔs] "god" are similar, yet they are not historically related, going back to different ancestor words.

How to distinguish between words that have a common origin and words that have been borrowed?

English has borrowed more than 40% of its lexicon, mostly from Romance languages.

How can we standardize the way we represent languages in our programs, how can we effectively pool our strengths in uncovering the unknown history of the languages of the world?

Standardization plays an important role in biology. In linguistics, it has been ignored so far.

"Bag of symbols" approach Alignment of sounds in lexical items Ignore linear structure of words (mostly)

Use parallel wordlist to estimate co-occurrences of n-grams N-grams that have a high probability of co-occurrence in parallel meaning are interested for historical linguistics

Bigram matching

Bora "two": mínjéékhɯɯ Muinane "two": míínokɨ

QLC

  be tokenized into Unicode code points Tokenization is required because sequences of code points can differ in their visual and logical orders Unicode normalization reorders code points into a canonical order Combining characters and space modifying letters are joined An orthography profile specifies graphemic sequences, e.

  

  

  

  

  

i hjärta herz heart cordis
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Biological Parallels

In both biology and historical linguistics ... sequences, i.e. ordered collections drawn from a fixed set of characters, constitute the basic unit of replication.

sequence comparison is of great importance.

phylogenetic trees are a basic classification scheme.