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Emergent Communication

Language as a side product of 
collaboration

Active 
communication

Multi-modal 
LM training

Insights into 
language 
evolution



Lewis games
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Lewis games

Reconstruction

4

Discrimination
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A central goal of EC

Developing emergent 
communication protocols with 
properties of natural language
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Emergent Communication is counter-intuitive

“Not compositional” ~Kottur, Moura, Lee, Batra (2017)

“Anti-efficient” ~Chaabouni, Kharitonov, Dupoux, Baroni (2019)

“Semantic consistency” ~This paper
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Semantic consistency

Input space Semantically consistent 
mapping

Semantically inconsistent 
mapping



Semantic consistency definition

On average, inputs mapped to the same message are more similar than 
random inputs.

This can be simplified into:
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optimality Not necessarily 
semantically consistent

optimality Necessarily 
semantically consistent

Formal results



Other formal results

 Interpretable equivalent objectives.

Variations of both games.

Spatial meaningfulness analysis.
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Experiments - MNIST
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Reconstruction Discrimination



Experiments - Shapes
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Reconstruction Discrimination



Message variance
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Other empirical results

A supervised setting: message purity.

Spatial meaningfulness experiments.

Message variance vs. compositionality measures.
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Summary: our contributions

Semantic consistency: a prerequisite to meaningful communication.

Reconstruction and discrimination: formal and empirical analysis.

Findings:

– The discrimination objective can lead to counter-intuitive solutions.

– The reconstruction objective induces consistent messages.
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