
Fair Deepfake Detectors Can Generalize

Harry Cheng1, Ming-Hui Liu2, Yangyang Guo1, Tianyi Wang2, Liqiang Nie3, Mohan 

Kankanhalli1

1National University of Singapore

2Shandong University

3Harbin Institute of Technology (Shenzhen)



Motivation
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There is often a trade-off between 

fairness and generalization of a 

deepfake detector.

• Improving generalization does 

not necessarily enhance 

fairness.

• Bolstering fairness can 

inadvertently undermine a 

model’s ability to generalize.
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Comparison of model performance on Celeb-DF

Skew (fairness 

metric, the lower 

the better) 

AUC 

(generalization 

metric, the 

higher the 

better).



Our Solution

4

In our work, we demonstrate that 
improving fairness can, in some cases, 
enhance generalization—when 
confounding factors are rigorously 
controlled

This phenomenon is captured by the 
causal graph we constructed, in 
which the data distribution (DD) and 
the model capacity (MC) are defined 
as two confounding variables.

Back-door Adjustment
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Penalizing  groups with too 

many samples
Features from different groups but sharing the same 

label should be mapped to similar features
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