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The Exponential Cost of High-Dimensionality

Breaking the Curse: Modular Networks Generalize Efficiently

Modular Initialization Rule Improves Generalization
Sine wave regression Compositional CIFAR-10 Module feature visualization
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● Our modular initialization rule outperforms baselines
● Our rule specializes modules 

even before training

Theorem 1 (informal): Standard Networks

Theorem 2 (informal): Modular Networks
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No increase in required data!

Standard Network Increased input dimension
Exponential increase in required data

● Linearization analysis accurately predicts generalization behavior of neural networks
Train Test

Parameters Parameters

Tr
ai

ni
ng

 s
am

pl
es

Tr
ai

ni
ng

 s
am

pl
es

● Linearization analysis also predicts the "curse of dimensionality"

Modular Networks Require Specialized Optimization
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● We pretrain module input parameters before training the full network
● Module input parameters are trained to align label similarity with module input similarity
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