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Normal Autoencoders Bottleneck!

The choice of bottleneck width affects the embedding!

(Bahadur+2019, arxiv:1909.10702) 2



Information-Ordered Bottlenecks (IOBs)

Vary the bottleneck 
during training!

Force most 
information through 
the top nodes.

Equal to PCA in the 
linear case.

No disentanglement.
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Applications:

● Explainability (LLMs and Diffusion Models)

● Intrinsic Dimensionality Estimation (CNNs) 

● Manifold Fitting (CAMELs Galaxy Properties)

● Accelerated Symbolic Regression (CMB Power Spectra)

● Complexity Ranking (Black Hole Binary Light Curves)
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DALL-E
(Diffusion-based 
Image Decoder)

Ho, Zhao, & 
Wandelt 2023, 

arXiv:2305.11213

“What does my 
model think is 

important?”
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Intrinsic Dimensionality Estimation
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“How many 
physical 

parameters 
describe my 

data?”

n-Disks, 32x32 each with 3n parameters
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Manifold Fitting
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“Do galaxy 
properties live 

on a 
low-dimensional 

manifold?”

Amanda Lue 
Shy Genel 

Marc Huertas-Company

PRELIMINARY

“Cosmology with one galaxy?”
(Villaescusa-Navarro+2022 

arxiv:2201.02202)



Accelerated Symbolic Regression

Xiaosheng Zhao
Deaglan Bartlett

Benjamin Wandelt

PRELIMINARY

“How can we do symbolic 
regression in 

high-dimensions?”

CMB TT P(k)
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Complexity Ranking
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Matthew Ho
Benjamin Ricketts

Daniela Huppenkothen

GRS 1915+105 
(Ricketts+2022, arXiv: 2301.10467)

“How can we 
find structure 
in real data?



Complexity Ranking
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Daniela Huppenkothen

GRS 1915+105 
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PRELIMINARY



Conclusion
We’ve introduced Information-Ordered 
Bottlenecks (IOBs), a procedure for ranking 
information in latent neurons.

It is useful for:

● Explainability
● Intrinsic Dimensionality Estimation
● Manifold Fitting
● Accelerated Symbolic Regression
● Complexity Ranking

Matthew Ho 
(matthew.annam.ho@gmail.com)

Information-Ordered Bottlenecks 
for Adaptive Semantic 

Compression
|              arXiv: 2305.11213              |  

pytorch-iobs
https://github.com/maho3/pytorch-iobs

Includes Jupyter notebooks to generate all 
non-science examples!
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https://docs.google.com/presentation/d/17InlrP
ckMS53niYqt2wlNRHVMh47dyxYdCg2O2WSJoQ/e

dit?usp=sharing
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