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Deploy Conformal Prediction In Feature Space

Conformal Prediction From Output Space to Feature Space Experiment: further validation

FCP exploits training information
• FCP cannot outperform CP if the network is untrained
• Semantic information of deep representation is important

FCP for other CP variants
• FCP can be deployed into other variants of CP (e.g., CQR)
• FCP has better band length

Predictive Inference: Construct a confidence band 𝒞 𝑋! to 
cover the true value 𝑌! with high probability. 

ℙ 𝑌! ∈ 𝒞"#$ 𝑋! ≥ 1 − 𝛼.

Conformal Prediction: A post-hoc and distribution-free method 
to construct the confidence band. 
• Key intuition: use a holdout calibration fold to adjust the band.
• Just like what validation set do in generalization. 
• Theoretical guarantee with some mild assumptions

Limitations in Conformal Prediction:
• Training independent: results hold for any model 𝜇
→ FCP exploits semantic information of deep representation
• Non-personalized: band has same length |𝒞 𝑋 | individually
→ FCP returns different band length for each sample

FCP in image segmentation
• Brighter region means uncertain (larger band)
• FCP puts more uncertainty on the boundaries for each image
• Vanilla CP put the uncertainty equally for each image
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In feature space In feature space

• Requires a new non-conformity score in feature space
Intuition: find the nearest feature that corrects the prediction

• Requires to transfer the band to the output space
Approach 1: detect whether a point falls in the band in the feature space
Approach 2: estimate the band in output space and then calculate its length
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FCP v.s. CP
• FCP can attain 1 − 𝛼 empirical coverage
• FCP has shorter band length


