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Emergence is one of the most fascinating and challenging aspects of complex systems, 
which let them feature unique properties at different spatio-temporal scales. Recent work 
has introduced various mathematical approaches to emergence, which let us to formalise 
precise conjectures about emergent phenomena that can be then verify on empirical data. 
The talk will provide an overview of various formalisations of emergence that focus on dy-
namical features between microscopic and macroscopic levels. The discussion will be 
illustrated on the frameworks introduced in [1] using information decomposition, and the one 
in [2] based on computational mechanics. By doing this, the talk will argue towards a plural-
istic understanding of emergence, which discriminates between sub-types and identify 
specific tools to best address them. 
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