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Motivation

• Current ML models assume that training and deployment data are 
independent and identically distributed (IID).

• In practice: this assumption fails due to distribution shifts during 
model deployment.
• e.g. temporal shifts due to long-term trends, seasonality, source-target 
mismatch…

• We call this scenario post-deployment deterioration (PDD) and 
monitor its occurrence without relying on deployment labels.



This work

We propose Disagreement-Driven 
Deterioration Monitoring (D3M), a 

monitoring protocol leveraging model 
disagreement. 

D3M does not require labels for 
deployment queries.



Maximum disagreement rate

• Train 𝑓 with ERM on ID labeled data 𝐷𝑛. 

• For an unlabeled query 𝐷𝑚, the maximum disagreement rate 𝜙 for 𝑓 is the 
highest achievable disagreement rate on 𝐷𝑚 between 𝑓 and models that agree with 
𝑓 on 𝐷𝑛.

Competing hypotheses disagree better on OOD data where 𝒇 underperforms 

than ID data. 



Core 
mechanism

1. Collect ID maximum disagreement 
rates on bootstrapped validation sets 
into Φ.

2. For some query, compute its 
maximum disagreement rate 𝜙. 

3. If 𝜙 could not have come from Φ, 
PDD will occur!



Implementation

• 𝑓 is the mean model of a (pretrained) 
feature extractor with a Variational 
Bayesian Last Layers (VBLL) output.

• Maximum disagreement rate computation:

• Sample 𝐾 hypotheses, compute their 
disagreement rates with respect to 𝑓.

• Record the maximum value found!



Results:

UCI, 
CIFAR-10.1, 
Camelyon17



Results:

GEMINI



Thank you for your 
attention!

Please visit us at our poster session!
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