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Problem statement and background: 
Predicting neural network generalization

§ There is a gap in the literature for an efficient and intuitive 
measure that can predict generalization of a deep neural 
network

§ Predicting Generalization in Deep Learning (PGDL) NeurIPS 
2020 encouraged participants to provide complexity
measures calculated from network weights and training 
data to predict generalization gaps

Y. Jiang, P. Foret, S. Yak, D. M. Roy, H. Mobahi, G. K. Dziugaite, S. Bengio, S. Gunasekar,I. Guyon, and B. Neyshabur, “Neurips 2020 competition:  Predicting generalization in 
deeplearning,”arXiv preprint arXiv:2012.07976, 2020
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Use cases and value

§ This framework will be useful for data scientists and 
machine learning practitioners

§ Useful for predicting generalization and robustness 
and defining new regularization approaches

§ Our work can therefore serve as a model selection 
criterion, similar to R2 and other related statistics



Interlude: What are the Gini coefficient and 
Palma ratio?

Source: https://en.wikipedia.org/wiki/File:Economics_Gini_coefficient2.svg



Detailed description: Step 1 –
Calculate Perturbation Response curve

§ Works with any trained model, image dataset, and parametric perturbation
§ Can be applied at any depth of a neural network



Detailed description: Step 2 –
Calculate Gi and Pal scores



PGDL results: We outperform winning team 
from PGDL competition in majority of tasks & overall

P. Natekar and M. Sharma, “Representation based complexity measures for predicting generalization in deep learning,” 2020



Example PR Curve Pairs: Mixup 𝞪=0.5 
not enough to differentiate them



Measuring invariance: experimental 
setup



Measuring invariance: We accurately predict 
degree of invariance across perturbation types



Summary

§ We propose a flexible framework that provides high 
quality prediction of a trained neural network’s 
generalization capability

§ We provide multiple new and efficient neural network 
generalization predictors: Gi-score, Pal-score, and 
their combinations

§ Our work can be used with any parametric 
transformation to compare the degree to which a 
network is invariant to that transformation



Thank you!


