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Overview
 Models are trained in isolation and then 

deployed on some real-world domain.

 How can we quantify how well a model is 

performing when we don’t have access 

to the ground truth labels?

 Test set metrics tell us how well the 

model generalizes to the test set, not on 

any individual point in the real world.

 A machine learning model “doing well” 

depends on the particular use-case...

 The model’s scores are often 

overconfident and hard to interpret.

 We need a way to know when the model is 

performing competently without having 

access to ground truth.

 This should encompass ALL use-cases 

and work on ANY trained model.

 We want an accurate uncertainty 

estimate that generalizes to all 

classifiers and is interpretable. 

Competence

Defining Competence

 Some problems have different risk and acceptance 

thresholds.

 Some problems have different performance metrics 
(Cross Entropy/IOU/PR).

 We model this by defining competence to be the 
probability that the value of some “error function” 𝓔 is 
less than some “acceptance threshold” 𝛿.

 A model is competent on a point if the competence is 
greater than some “risk threshold” 𝜖.

 The error function, delta, and epsilon are all modular.

Evaluating Competence Estimators

 Competence is known when ground truth is available –

this makes competence estimation a binary 

classification problem. 

 We evaluate competence estimators with two metrics:

 Mean Average Precision: This is the standard 

binary classification average precision metric for 

competence estimation at a particular delta, 

averaged over 100 deltas.

 Calibration: We bin the ALICE scores into ten bins 

and compute the average competence of each of 

the bins.

Results

Accurate

 ALICE accurately predicts which points are 

competent, regardless of type of uncertainty.

Layerwise

 ALICE can be performed at any layer of deep 

models.

Results

Interpretable

 ALICE scores are automatically calibrated at all 
stages of training. 

Competence Estimation

 We approximate competence by estimating the 
distributional, model, and data uncertainty of the 
model on a particular point.

 Distributional: How similar is this new data point to 
data the model has seen before?

 Model: How well matched is the model to data like 
this new data point?

 Data: How intrinsically difficult is it to classify this 
new data point, based entirely on the data?
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 We approximate each of these terms in order to 
compute the ALICE score. 
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Real world data

Competence Map of a Neural Net Layer 
(Trained on Airplanes and Cars)
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