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Background

• Need for uncertainty Quantification- Prediction with confidence
• Conformal prediction:

• Distribution Free
• Model Agonistic

• Prior works used Conformal Prediction on the output space
• Claim: Using Conformal prediction on feature space, output band 

size decreases



Setting

• Data Pair:
• Confidence Band:
• Overall Dataset:

• Testing Point: (𝑋’, 𝑌’)



General Conditions of Conformal Prediction



Method: Setup

• Assume the mean estimator to be a composition of 2 functions

• Proposed NC Score:
• Take Upper Bound of NC Score:

Intractable. Why?



Band Estimation and Overall Algorithm

• NC score-> Feature Space. How to transfer the score to the output 
space?

• Band Estimation (LIRPA):
• Treat as perturbation analysis problem
• Treat v as perturbation of trained feature ො𝑣
• Analyze the output bounds of ො𝑔(. )



Theoretical Guarantee



Experiments
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Background

• Band Estimation:
•  Time-consuming
• Only returns estimated bands on the output space



Overall Algorithm



Experiments



Feature CQR
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