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WHAT IS EMERGENT COMMUNICATION? 3



LEWIS SIGNALING GAMES

A Lewis signaling game demands a sender and a receiver to 
invent a communication protocol so that the receiver can 
act based on information only available to the sender and 
maximize reward for both of them.
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PRESENTED APPROACH 5



EXPERIMENTAL SETUP 6



WHEN IS A COMMUNICATION PROTOCOL COMPOSITIONAL?7



TEMPLATE TRANSFER 8

Template transfer means appropriating a communication protocol learned in one game 
to a new game (Skyrms & Barrett, 2017). 

In our approach, the receiver is pre-trained on two simpler games: (i) predicting only the 
color and (ii) only the shape. The receiver is then passed to play the original game with a 
new sender.  

The communication protocol acquired in the first phase serves as a training bias in the 
second phase. The new sender learns to emulate messages sent by the two (color/shape)-
specialized senders of the previous phase.



RESULTS

Test accuracy measures the ability to generalize to 
unseen combinations of seen colors and shapes 

Context independence (CI) measures consistency 
associating symbols with shapes irrespective of color 
(and vice versa). 

Topographical similarity (Topo) measures the 
correlation between distances over messages and 
distances over targets.
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DISCUSSION

Our procedure: 

learning a visual classifier 
learning non-compositional protocols 
learning a compositional protocol
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Peirce’s hierarchy of forms of reference: 

Iconic reference 
Indexical reference 
Symbolic reference?

Compositional communication protocols are easier to learn when 
bootstrapped on pre-existing simpler protocols. 

Children does not learn to speak compositionally from scratch, but 
through a series of language games in a rich and highly structured social 
environment. 

The ability to communicate compositionality can emerge in a model-free, 
cognitively undemanding setting



FURTHER READING

An introduction to Lewis signaling 
games with Python examples: 
https://tomekkorbak.com/2019/10/08/
lewis-signaling-games/
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