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Natural languages do not differ arbitrarily, but are constrained so that certain properties 

recur across  languages. These constraints presumably arise from the interaction between 
constraints imposed by the human language learning device and the cultural transmission of 
language in populations (see e.g. Christiansen & Chater, 2008). A test-case for the 
relationship between these factors is linguistic variation (e.g. Hudson Kam & Newport, 
2005). Variation in language tends to be predictable: in general, no two linguistic forms occur 
in precisely the same environments and perform precisely the same functions. Instead, usage 
of alternate forms is conditioned in accordance with phonological, semantic, pragmatic or 
sociolinguistic criteria.  A previous experimental study (Smith & Wonnacott, 2010), using an 
iterated artificial language learning methodology (where the language produced on test by 
the first participant in each of several independent transmission chains is used to train the 
second participant in that chain, and so on) demonstrates that iterated learning can produce 
linguistically-conditioned stable variability: variability (in choice of plural marker) present in 
an initial language was preserved over multiple episodes of transmission, but became 
predictable, with usage becoming conditioned on the noun being marked. Such results (see 
also Reali & Griffiths, 2009) might suggest that cultural transmission generates predictable 
variability in language. 

This result was obtained in the classic diffusion chain design (see e.g. Kirby, Cornish & 
Smith, 2008), where each learner is exposed to the linguistic output of a single model: in a 
more realistic model of language transmission, learners would be exposed to linguistic input 
generated by multiple individuals, with idiosyncratic regularizations made by a single teacher 
being less prominent in the learner’s data.  This more realistic treatment of transmission in 
populations might be expected to slow or even block the cumulative regularization 
demonstrated in  single-person chains.  In order to explore this question, we adapted Smith & 
Wonnacott’s (2010) learning task to study transmission in multi-individual populations: 
specifically, we ran ten two-person chains, where each generation consists of two individuals 
exposed to linguistic data produced by both individuals from the previous generation In five 
of these chains each utterance was marked with the identity of the speaker who produced it, 
and in five chains no information regarding speaker identity was provided. Ten single-person 
chains were run for comparison.   

We calculated the conditional entropy of the plural marking system for each generation in 
each chain.  Analyses revealed a significant main effect of generation number, indicative of a 
cumulative reduction in unpredictability, but also a significant chain type x generation 
number interaction: as illustrated in Figure 1, two-person chains regularize more slowly than 
one-person chains, but do still exhibit a cumulative generation-on-generation reduction in 
entropy. Additional analyses showed that presence/absence of speaker identity makes no 
difference to rate of regularization in two-person chains.   

These results suggest that transmission in populations attenuates the regularization seen in 
single-person chains. Consequently, transmission alone may not be enough to engender 
predictability in natural languages: ongoing work explores the role of other mechanisms for 
the removal of unpredictability (e.g. alignment in dialogue: Pickering & Garrod, 2004). 
  
 



	  
Figure 1: Mean change in conditional entropy (relative to generation 1 output language) 
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