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Performance on new data?
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Performance on new data?

In-distribution and 
out-of-distribution 

accuracy often correlated, 
but differently correlated 

on different test data

https://proceedings.mlr.press/v139/miller21b/miller21b.pdf 
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Up until now

Training techniques to mitigate distribution shift

● Domain generalization and robustness

● Domain adaptation, specialization,  transfer learning



This week: Test time

This week we keep the model fixed and focus on post-training 
techniques to interpret and utilize (imperfect) model predictions

● Active testing and model selection

● ML + statistical inference



Active testing

Understand how model will perform on 
some data with as few human labels as 
possible.

Similar motivations and methodologies 
to active learning.

https://arxiv.org/pdf/2103.05331 
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Active model selection

You need to choose a model to use 
on your data, but don’t have labels

● Model zoos
● Across checkpoint runs
● Domain adaptation

How to figure out what model you 
should use?

Consensus-Driven Active Model Selection, Kay et al. 2025



Uncertainty quantification

https://arxiv.org/pdf/2009.14193 
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Per-data point predictions often aren’t the end goal

https://arxiv.org/pdf/2408.14348 

Common goal: Statistical Inference
Use some data to infer some characteristics of the larger population:

- How many birds live here?
- What fraction of galaxies have spiral arms?
- What is the rate of deforestation of the Amazon?

https://arxiv.org/pdf/2408.14348
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Better models don’t 
always translate to 

better inference

https://arxiv.org/pdf/2408.14348


Prediction-Powered & Active Inference

Use human labels to 
re-calibrate 
prediction-based 
inference rather than 
retrain model.

Can use active sampling 
to choose which data 
points to label.

https://www.science.org/doi/10.1126/science.adi6000 
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Sometimes we can’t get ground truth

https://academic.oup.com/jmammal/article/103/4/767/6564439 

What is this animal doing?

https://marieetienne.github.io/Talks/_presentation/#1 
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