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Summary

Evoke is a Python library for evolutionary simulations of signalling games. It offers a simple
and intuitive APl that can be used to analyze arbitrary game-theoretic models, and to easily
reproduce and customize well-known results and figures from the literature.

A signalling game is a special kind of mathematical game, a formal representation of interactions
between agents. In a signalling game, the actions available to the players include sending
and responding to signals. The agents in games traditionally studied in game theory develop
strategies via such dynamics as reinforcement learning. In contrast, evolutionary game theory
investigates how strategies change over time in populations undergoing evolutionary change
such as natural selection. Signalling games can be studied in the traditional reinforcement-
learning paradigm or in the evolutionary paradigm. Evoke offers methods for both kinds of
game dynamic. Users are able to create signalling games and simulate the evolution of agents’
strategies over time, using a range of game types and evolutionary and learning dynamics.

Evoke also allows the user to recreate and customize figures from the signalling game literature.
Examples provided with Evoke include figures from Skyrms (2010) and Godfrey-Smith &
Martinez (2013). Users can contribute to the library by adding further examples from the
literature. This can be a useful way to become familiar with Evoke, while at the same
time increasing the benefit to other users. Evoke can therefore serve as an educational tool
(encouraging understanding of existing literature) and a research resource (promoting good
practice and effective modelling techniques).

Statement of need

While there are Python packages devoted to game theory, such as Nashpy (Nashpy project
developers, 2024), and evolutionary game theory, such as EGTtools (Ferndndez Domingos,
2020), to our knowledge there has not yet been a Python package dedicated to the study of
signalling games in the context of both evolution and reinforcement learning. That is the gap
Evoke is intended to fill.

In the evolutionary game theory literature, models and results are often developed with
proprietary code. Evaluating and re-running models can be difficult for readers, because
custom-made software is often not developed with other users in mind. Sometimes the model
code is not available at all.

It would be preferable to have a common framework that different users can share. When new
results are presented in a research article, readers of that article could run the model and check
the results for themselves. Readers could also vary the parameters to obtain results that were
not reported in the original article, lending an air of interactivity to published papers.
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Built-in examples already shipped with Evoke include figures from Skyrms (2010). These
examples allow the user to change some of the input parameters to Skyrms's figures to see
how different parameter values yield different results. In a small way, this makes the book
“interactive”: in addition to the static figures on the page, the user can play with the models
in order to get a sense of the range of outcomes each model can generate.
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