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Combinatorial Approach to Machine Learning
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Expander Graphs Meet Deep Networks: Applications, Results and Insights
Ameya Prabhu (University of Oxford) (14:10-15:10)

In this talk, I shall present some interesting and successful ways techniques from
graph theory literature such as expander graphs have been applied in neural
network design and some implications from this. We will discuss two works: (i)
Expander graphs in layer connectivity and (ii) Random graphs in network

connectivity.

In this first section, the properties of expander graphs help provide connections
between filters of a CNN which are simultaneously sparse and well connected.
Sparsity results in efficiency while well connectedness can preserve the
expressive power of the CNNs. In the second section, we study leveraging
random graphs for neural network construction. The results are surprising:
several variants of these random generators yield network instances that have
competitive accuracy on the ImageNet benchmark. Overall, in neural network
structure design, we can implicitly encode many strong priors by selecting the

family of random graphs used cleverly, and studying the effect allows us to



investigate interesting properties of behaviors in deep networks.

Out-of-domain generalization using label hierarchy
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