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Motivation

⚫  Recommendation optimization objective:
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Max-min fairness:  Ensure 
that no group performs 
exceptionally poorly



Motivation

⚫  Optimizing the objective
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⚫  Batch training
Computational

 Resource are limited

Can such constrained optimization problem be 

unbiased when using the batch training?

No !! It is biased



Motivation
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• The constraints make the objective become non-linear additivity

– Break the independence of samples

equivalence

There is a bias (Jensen gap) 

when utilizing batch training!



Motivation
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• Factors for influcing the Jensen gap: batch size and group size!
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FairDual
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• Introducing a weighting term to mitigate such a bias

Weighting term, be updated each batch 

utilizing the dual mirror gradient descent!



FairDual
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• Introducing a weighting term to mitigate such a bias



FairDual
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• Algorithm

Weighting term

Mirror SGD for 

learn the weight



FairDual
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• The bias can be bounded
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Experiments
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Outperform all the baselines in terms of accuracy and fairness!



Experiments
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Outperform all the backbones in terms of accuracy and fairness!



Experiments
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Smaller Jansen gap compared to other models!



OUTLINE

• Motivation

• Method: FairDual

• Experiments

• Conclusion

16



Conclusion
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• Max-min group fairness contraints will introduce the Jensen gap during the 
objective optimization in recommendation

• We show batch size and group size are two key factors for the Jensen gap

• We propose a model FairDual, which can efficiently and effectively mitigate 
the Jensen using the mirror SGD method

• Pay attention to similar bias when apply the contrained optimization!



Thanks!
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