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Motivation: Evaluating Distribution Shift
Understanding the performance across diverse data distributions

Train: indoor dog images Test: outdoor dog images 



Existing Datasets for Distribution Shift
Mostly synthetic, and limited in a small number of shifts



MetaShift: collection of 12,868 sets of 
natural images w/ annotated contexts



Meta-graph: an annotation graph that explains the 
similarity/distance between two subsets
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How Can We Use MetaShift?

A flexible framework to 
generate a large number 
of real-world distribution 
shifts that are well-
annotated and controlled.

Test: outdoor  
subsets

Train: bathroom 
subsets

Application 1: Evaluating 
Distribution Shift 



Finding: The simple empirical risk minimization 
performs the best when shifts are moderate 

d: Distance of Distribution Shift



Finding: No method had a systematic 
advantage for large shifts

d: Distance of Distribution Shift



• We present MetaShift as an important resource for studying the behavior 
of ML algorithms across data with heterogeneous contexts.


• MetaShift has two important benefi

• First, it contains orders of magnitude more natural data shifts than 
previously available. 


• Second, it provides explicit explanations of what is unique about each 
of its data sets and a distance score that measures the amount of 
distribution shift between any two of its data sets. 

Summary

https://metashift.readthedocs.io/

https://metashift.readthedocs.io/

