
A statistical test of eigenvector angles 
to evaluate the similarity of neural network simulations

1 Institute of Neuroscience and Medicine (INM-6), Institute for Advanced Simulation (IAS-6), JARA-Intitute Brain Structure-Function Relationship (INM-10), Jülich Research Centre, Germany
2 Theoretical Systems Neurobiology, RWTH Aachen University, Aachen, Germany

Robin Gutzen1,2, Sonja Grün1,2 , Michael Denker1

Are two networks similar?
A novel statistical test based on random angles 
and eigenvalues can answer that.

Distribution of angles 
between random vectors in        [1]

Define angle smallness as

Random eigenvalue distribution [2] Define weights as

Weighted angle smallness

Define score as

Null hypothesis: Given two independent matrices    and     of type                    , where     is a 
                    random matrix whose entries are independent identically 
 distributed random variables with mean    , variance                and                .

Null distribution:

Theory

Application 
for stochastic network activity
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interactive notebook      →          [5]
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Application
for simulator comparison (see [3] and [4])
Simulations of the polychonization network model (N=800)
Comparing SpiNNaker and C simulator  →     p-value ~ 10e-15
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The test can detect (p < 0.05) isolated hubs 
in 100-neuron networks of size > 4 and correlation > 0.2. The test doesn’t necessarily rely on a prevalent structure to detect similarity.


