
 

 

Using simulated data to evaluate models of Indo-European vocabulary evolution 
Philipp Rönchen1, Oscar Billing1, and Tilo Wiklund2  
1Department of Linguistics and Philology, Uppsala University, Sweden 
2Chief Data Scientist, UAB Sensmetry, Vilnius, Lithuania 
 
 
In the last two decades the project of using data from the lexicon of modern languages to make inferences 
about historical language stages, though long envisioned (Hymes 1960, Embleton 1986), has been 
gaining steam. Gray and Atkinson (2003), Bouckaert et al. (2012) and Chang et al. (2015) use increasingly 
sophisticated methods to estimate the age of Indo-European, however the results of the earlier studies 
run counter to the established majority opinion in historical linguistics (Pronk, 2022) and Chang et al.’s 
methodology gives a different result. This raises the question how different computational models can be 
validated (see Nakhleh et al. 2005, Ritchie and Ho 2019, Jäger 2019a and 2019b) 
Ideally one would like to evaluate computational methods using held-out data sets and test cases in which 
the correct inferences are known. However, compared to other disciplines like biology, the amount of 
lexical data available in data bases is very limited and the precise history of most language families in the 
world is unknown, leaving only a few quite shallow families as potential test cases. Moreover, it is not 
clear whether the success of a computational model on a language family from one part of the world 
should generalise to other families, since different evolutionary mechanisms might have operated. To 
work around the lack of data available for validation, Greenhill et al. (2009), Murawaki (2015) and 
Bradley (2016) simulate data sets which they use to evaluate computational methods. 
We create a large number of simulated data sets to evaluate the inferences of Chang et al. (2015) and 
Bouckaert et al. (2012) on Indo-European. Our data sets are specifically tailored to the methodologies of 
Chang et al. and Bouckaert et al. and try to mimic different plausible (though hypothetical) pre-histories 
of Indo-European, including loan events, a tree topology not too far from the consensus view in historical 
linguistics, and varying lexical change rates. We employ the computational fact that it is much easier to 
create realistic models for simulating data then it is to make inferences from existing data (see Kelly and 
Nicholls 2017 for the difficulties involved in constructing an inference method that allows for loans). 
Both Chang et al.’s and Bouckaert et al.’s methodologies fail to correctly infer the age of Indo-European 
that was used to create our simulated data sets. We believe this warrants more investigation in the 
validity of different computational models. 
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