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Group Fairness

• Group fairness
– A classifier makes accurate predictions and prevents 

itself from acting against specific groups

• Related work in empirical fairness
– Follow manually-crafted heuristics to generate fair 

classifiers by solving non-convex problems

• Related work in certified fairness
– Assume that the training data and the deployment

data follow the same distribution
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Problem Definition & Motivation

• Our goal 
– Certify the group fairness of classifiers with 

theoretical input-agnostic guarantees
– No need to know the shift between training and 

deployment datasets w.r.t. sensitive attributes

• Motivation
– Randomized data smoothing with the state-of-the-art 

certified robustness guarantees against worst-case 
attacks

– Agnostic to input data and network architectures
– Gaussian parameter smoothing for the certification of 

the input-agnostic group fairness
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Classifier Smoothing

• Gaussian parameter smoothing

• Training of optimal individual smooth classifiers

• Generation of overall smooth classifier
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Theoretical Analysis

• Reformulate smooth classifiers as Nemytskii 
operator 

• Input-agnostic global Lipschitz constant

• Input-agnostic certified group fairness
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Performance with Varying Test Data 
Partitions on Adult


