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Research Aim

To obtain analytical equations for the training dynamics of finite,
feature learning ReLU neural networks.
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Main Idea
Represent the ReLU network as a Gated Deep Linear Network
[3].
We prove that a mapping always exists.
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Setting 1: Extended XoR

Finding 1: ReLU networks will sometimes choose nonlinear
solution even when a linear option is possible but always favours

the fastest learner.
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Setting 2: Contextual Task

We prove the uniqueness of the ReLN we find in this setting.



Setting 2: Contextual Task

Finding 2: ReLU networks in this setting have a preference
towards structured mixed-selectivity due to the learning speed

boost.
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Setting 3: More Contexts

Finding 3: ReLU networks still prefer structured mixed-selective
representations as the number of contexts grows.
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Setting 4: Depth

Finding 4: Additional hidden layers makes the network dynamics
inconsistent. We can still design a GDLN which fits the

distribution of dynamics.
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Finding the Gates

Finding 5: We provide a preliminary algorithm to identify ReLNs
from ReLU Networks.


