
Usage-based evolutionary models reveal context-specific word order
change in Indo-European

In the early days of Indo-European studies, Schleicher (1868) published his famous reconstruction of a fable
in Proto-Indo-European to demonstrate that is possible to reconstruct all aspects of a language, from lexicon
to morphology, domains where the comparative method has been applied widely and successfully, but also
syntax. After the foundational work of Delbrück (1893-1900) and others (Wackernagel 1892; Brugmann 1925),
the interest in syntactic reconstruction ceased for a couple of decades. In the 1970s, both Lehmann (1974) and
Friedrich (1975) proposed reconstructions of basic word order patterns in Proto-Indo-European following the
Greenbergian framework of conditional word order universals. Recently, computional phylogenetic methods
have been applied to model the diachronic dynamics and reconstruct syntactic traits and other grammatical
features (Greenhill et al. 2010, 2017; Dunn et al. 2011; Carling and Cathcart 2021, and more).

Proto-Indo-European word order was very likely flexible to some extent and allowed non-basic word order
for emphasis and to mark information-structural properties (Viti 2014; Lühr 2015). Studies of documented
word order changes highlight the importance of synchronic variation as a precondition for change (England
1991; Harris and Campbell 1995; Ross 2007; Heine 2008). Therefore, we propose a new approach to infer the
evolutionary dynamics of word order under different pragmatic conditions. Instead of coding word order as
an abstract type, we take observed instances in specific pragmatic contexts as a starting point.

To control for pragmatics and information-structure, we extracted a set of 46 sentences in 36 modern Indo-
European languages from a parallel corpus (Levshina 2016, with additional data collected by the authors to
enhance the coverage of Indo-European languages). Our sentence sample includes different types of subjects
and objects (pronouns, nouns, and object clauses) to cover a wide range of constructions that are common in
naturalistic speech. We use Bayesian phylogenetic comparative methods to infer transition rates between
the states of a binary feature that encodes the order of object and verb. The follow-up analysis investigates
whether some of these contexts are more prone to change than others.

The long-term probability of being in one state or the other varies between sentences, with some sentences
having a higher probability for OV, while others have a higher probability for VO. This suggests the
co-existence of different word order patterns in Proto-Indo-European.

By applying k-means clustering on the mean posterior rates, we identified sets of sentences that evolve in
a similar way: one cluster contains verbs of speech and mental verbs with complement clauses which are
almost exclusively VO in all modern Indo-European languages, even in those with basic OV order. A second
cluster encompasses verbs with object pronouns which tend to precede the verb in many languages of the
Romance and Slavic branch that otherwise prefer post-verbal nominal objects. The last cluster contains
mostly nominal objects.

Our study did not provide evidence for the initial hypothesis that pragmatic factors lead to more variation
and therefore faster rates of change. It is likely that our sentence sample was too small to have sufficient data
for word order variation conditioned by pragmatic factors. Specific constructions that share semantic and
structural properties can still be identified based on their distinct rates of change. This suggest that these
factors play a major role in the evolution of word order.
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