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Reducing Certified Regression to Certified Classification
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Key Result: Voting-based certified classifiers become certified regressors when using median as the decision function

Key Insight: Certifying voting-based binary 
classifications is equivalent to certifying 

perturbation to a multiset’s median
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Voting-Based	Certified	Classification

Example: Binary Classification Ensemble 
with Independent Submodels [LF21]

𝑓! Dog

𝑓" Dog

𝑓# Dog

𝑓$ Dog

𝑓% Cat

Plurality Label
𝑓 𝑥 = Dog

Robustness Certifier: Calculates certified robustness 𝑅
• Different for each certified classifier

Overview Six	Proposed	Certified	RegressorsDon’t	Reinvent	the	Wheel

Our Solution: Reuse existing certified 
classifiers to certify regression

Problem: Most model predictions are brittle
• One outlier can change a model prediction arbitrarily

Certified Model: Provide a provable guarantee on a 
prediction’s robustness
• 𝑹 – Certified robustness

Certified Poisoning Classifier: Certifies prediction 𝒇 𝒙
will not change under 𝑅 arbitrary insertions or deletions 
in the training set

Reduction: A method for transforming a problem 𝑄 into 
another problem 𝑄′ is solvable efficiently

Regression	to	Classification	Reduction

𝒱: Set of real-valued votes

𝜉!: Upper threshold

𝒱±#: Binarized vote set where

𝒱±# ≔ {sgn(𝑣 − 𝜉$): 𝑣 ∈ 𝒱}

4 votes Dog

1 votes Cat
𝑅 =

4 − 1
2 = 1

4 votes ≤𝝃𝐮

1 votes >𝝃𝐮
𝑅 =

4 − 1
2 = 1

What	is	Certified	Regression?

Goal: Certify the robustness that

𝜉! ≤ 𝑓 𝑥 ≤ 𝜉"
• 𝜉&, 𝜉' ∈ ℝ: User specified constants

Partitioned	Certified	Regression

Set of real-valued votes:

𝒱 ≔ {$22K, $31K, $40K, $52K, $61K}

𝑓! $22k

𝑓" $31k

𝑓# $40k

𝑓$ $52k

𝑓% $61k

Median
𝑓 𝑥 = $40k

𝜉! = $55K

Example: Housing Price Prediction [De11]

Empirical	Evaluation

• Certify 50% of predictions up to 1% corruption
• Certify 30% of predictions up to 4% correction

Two Based on Nearest-Neighbors Certified 
Classifiers [Jia+22]
• kNN Certified Regression
• rNN Certified Regression

Two Based on Ensemble Certified Classifiers
DPA [LF21] and DFA [WLF22]
• Partitioned Certified Regression (PCR)
• Overlapping Certified Regression (OCR)

Two Based on Novel Certified Classifiers
• Weighted Partitioned Certified Regression (W-PCR)
• Weighted Overlapping Certified Regression (W-OCR)

State of the Art 
Certified Binary 

Classification

DPA DFA
W-PCR (ours) W-OCR (ours)
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