
What is fairness?
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What is fairness?
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Translations of Fairness
The following table provides the translation of fairness, as stated in Article 5, 
in each of the 23 languages with an official translation of the GDPR.
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Source: CIPL 2020. Artificial Intelligence and Data Protection: Delivering Sustainable AI Accountability in Practice



Unfairness in AI models
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We need
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Accountability Transparency Research 
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Once upon a time you browse on the 
Internet… And you see a job advertising. 
Which one will it be? 
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Job seniority
(Team lead / Office assistant)  

Job offers 
descriptions 

Context 

User 
features

Gender

This is still unfair!



Fairness ladder 
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Fairness ladder 
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Level 1 = fairness through unawareness 
               (e.g. do not directly use gender)
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               (e.g. bias reduction methods)



Fairness ladder 
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Level 1 = fairness through unawareness 
               (e.g. do not directly use gender)

Level 2 = fairness in prediction
               (e.g. bias reduction methods)

Level 3 = correct external bias
               (e.g. positive discrimination)
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https://www.euaiact.com/annex/3

…



18 https://www.ibm.com/watson-advertising/news/advertising-fairness



19

Motivation

• Ethics: existing historical bias might be amplified 

• Pragmatics: possible legal charges for AI models creators and users 

• Economics: service quality decreases 

• We want to investigate and anticipate



How to investigate 
possible bias?
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Choose
the protected attribute 

(e.g. gender) 

Study
where the bias appear

Test
bias mitigation techniques with 

proper metrics 



Challenges for Criteo
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Complex system Bias-utility trade-off Protected attributes
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Job offers 
descriptions 

Context 

User 
features

GenderWe do not have access to sensitive 
information 
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Job offers 
descriptions 

Context 

User 
features

Gender We need an approximation 
for investigation 

We do not have access to sensitive 
information 



25

Gender “proxy”

Product has a gender: or
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Gender “proxy”

User timeline with products:

Female

Product has a gender: or

3          >  2  
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Gender “proxy”

User timeline with products:

Female

Male

Product has a gender: or

3          >  2  

3          <  4  



How does bias appear with 
respect to gender “proxy”?
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User 
enters 

the page

Campaign 
selection

Real-time 
bidding

Selection bias Market bias 

• Women profiles are a prized demographics.

• Competition among advertisers. 

• The feedback loop mechanism may amplify bias. 



User 
enters 

the page

Campaign 
selection

Real-time 
bidding

Product 
selection 

Selection bias Market bias Algorithmic bias 



20%
Job campaign targeted more 

male profiles than
 female ones

3.5%
Senior jobs advertising 
more to male profiles 
than to female ones 

0.5%
Difference between genders 

in clicks on senior job 
advertising
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• The first fairness-aware dataset for 

advertising job offers 

• More than 900 downloads since June 2024

• Adapted utility metric to take into account 

selection bias

• Baseline experiments on bias-utility trade-off
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FairJob dataset on  



Our current solutions

35

Complex system Bias-utility trade-off Protected attributes

Analyze step by step Release dataset
Benchmarking

Proxy 
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Conclusions

fairness accuracy

Benchmarking
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fairness privacy

Conclusions

Protected attribute access

accuracy

Benchmarking

fairness
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fairness privacy

Fairness definition

Conclusions

Protected attribute access

accuracy

Benchmarking

fairness



Thank you!
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