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Is the hierarchy identifiable?
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The Stochastic Blockmodel (SBM)

Adjacency MatrixMixing Matrix

generation

inference



  

External equitable partitions (EEPs)



  

Expected adjacency has an EEP 
at each hierarchical level

Constant probability 
between groups at each 
hierarchical level



  

Spectral properties

Node index

First 4 Eigenvectors of the Laplacian



  

If we could just “see” the expected adjacency matrix, 
then we could just look for constant eigenvectors



  

If we could just “see” the expected adjacency matrix, 
then we could just look for constant eigenvectors

Eigenvector variance 
within groups yields a 
projection error



  

Instead, we compare the expected projection error with 
the mean error of randomly perturbations of the 
network.

Expected error Mean perturbed error



  

It’s fast, but does it work?



  (Signal-to-noise ratio)



  



  

WTF?



  



  

Face-to-face contacts



  

Word associations



  

Word associations



  

Take home messages… 



  

Take home messages… 
● Hierarchies provide a multi-resolution summary

– descriptions at many different levels



  

Take home messages… 
● Hierarchies provide a multi-resolution summary

– descriptions at many different levels

● Hierarchies can be non-identifiable
– you have to make choices!



  

Take home messages… 
● Hierarchies provide a multi-resolution summary

– descriptions at many different levels

● Hierarchies can be non-identifiable
– you have to make choices!

● sEEP as a framework to conceptualise hierarchies



  

Take home messages… 
● Hierarchies provide a multi-resolution summary

– descriptions at many different levels

● Hierarchies can be non-identifiable
– you have to make choices!

● sEEP as a framework to conceptualise hierarchies
● Spectral methods for efficient hierarchical community detection
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