
▶︎ Multivariate Conformal Prediction as 
parallel testing causes multiplicity:

▶︎ The Bonferroni correction, where 
                       , is inflexible and grows             

conservative under dependency (PRDS).
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Coverage guarantees for prediction sets constructed via 
Conformal Prediction should extend efficiently to multivariate 
applications, e.g. object detection (right).

▶︎ Problem: This requires accounting for multiple testing.
▶︎ Solution: max-rank, a simple permutation-based 

multiplicity correction exploiting positive dependencies.

Motivation

Multiple Testing Framework
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Example: Multivariate Conformal Prediction

Conformal Prediction as Permutation Testing:

▶︎ INPUT: Calibration scores                          , test sample
▶︎ HYPOTHESIS: For candidate value            test the hypothesis pair

▶︎ EVIDENCE: Compute a rank-based conformal p-value as

 
▶︎ DECISION: Null rejection equates a prediction set exclusion, i.e.  

Multi-target RegressionBonferroni Comparison

▶︎ Efficient 
even as 
dimensions 
increase

▶︎ Messoudi et al. (2021). Copula-based conformal prediction 
for multi-target regression (Pattern Recognition)

▶︎ Timans et al. (2024). Two-step Conformal Prediction (ECCV)

▶︎Westfall & Young (1993). Resampling-based multiple testing (Wiley & Sons)
▶︎ Benjamini & Yekutieli (2001). Control of the FDR in multiple testing (Ann. S.)
▶︎ Bates et al. (2022). Testing for outliers with conformal p-values (Ann. S.)
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Goal: ensure coverage for all box coordinates jointly.

Our proposal: max-rank

Multiple Testing Issue

Results ▶︎ Provably better than Bonferroni (Prop. 2)

Object Detection
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th▶︎ Efficient 
also for 
more 
complex 
settings

▶︎ Exploits existing positive dependencies

▶︎ Closely related to Westfall & Young (1993)

Five lines of code!

Key operation: rank sorting, 


