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Computational models of language evolution play an important role in exploring the emergence
and evolution of human languages. However, a recent complexity analysis study suggests that
models of language evolution, at least in their current formulation, are computationally
intractable so they cannot be scaled up to more ecological scales of tens of thousands of words
and are doomed to the study of toy languages (Woensdregt et al. 2021). The goal of this
presentation is to demonstrate that this criticism is misleading because it reduces all models of
language evolution to one specific kind of iterated learning based on Bayesian inference (e.g.
Griffiths and Kalish 2007). Woensdregt et al. (2021) even discard other kinds of models as
viable solutions because “it is not clear that [such models] would not run into the same wall of
intractability” (p. 6). However, with this claim, the study ignores decades worth of research in
the Language Game methodology (Steels 1995, 2012) that has already successfully addressed
issues of scale. The goal of this presentation is therefore to show why and how this method
scales so well by illustrating how it incorporates insights from constructivist usage-based
learning (Tomasello 2003, Bybee 2006), heuristic decision making Gigerenzer et al. 2011), and
Relevance theory (Sperber and Wilson 1986). Participants will be able to download the code
supporting this presentation’s claims as open-source software.
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Supplementary Materials
The following two graphs show how a population of 10 agents succeed at rapidly developing
a shared vocabulary from scratch for referring to 25 objects, despite being faced with a
hypothesis space that is too large to handle according to Woensdregt et al. (2021). More
specifically, the average hypothesis space is 2125×25, or about 5.2×10939, possible languages to
converge on. The language game method, however, allows the agents to already reach
communicative success after less than 3000 time steps (600 interactions on average per agent)
and full consensus after about 4000 time steps (800 interactions on average per agent). The
bottom graph shows how many lexical constructions (or words) agents invent/learn before
settling on an ideal lexicon size of 25. In other words, such simulations can be run in a matter
of seconds on a present-day laptop or personal computer.
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