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Learning Optimal and Interpretable Summaries of Galaxy Catalogs 
with SBI

with Sven Krippendorf, Jochen Weller, and Klaus Dolag
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● Numerical simulations for non-
linear structures in the Universe

● Uncertainties in small-scale 
Physics yield significant 
disagreement in known 
summaries

● How is this reflected beyond 
known summary statistics?
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scales

Small 
scales

Find and analyze optimized 
summary statistics
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Summary Extraction with Simulation Based Inference

● Galaxy catalogs 
are embedded as 
graphs

● SBI machine 
learns optimized 
summaries of 
these graphs
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What Can We Learn from Optimized Summaries?

Scales

Important
Parameters

Comparison of
 Simulation Models
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