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To help practitioners make fair-by-design software 
systems,

by guiding them through the Requirements 
Engineering phase, 

- Eliciting context-specific fairness requirements,

- From an integrative fairness specification,

- Implementable in a data-driven ADM system;

And making design decisions explicit and auditable.

Research goal
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Datasheet

1. Integrative fairness specification

Contributions
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3. Formalisation of data-driven ADM

4. ADM datasheet
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Research phase 1

Understanding 
fairness
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Field What makes a decision fair?

Economics Optimal resource distribution/social welfare function

Game theory Envy-freeness, Shapley value & Rabin-fairness

(Political) philosophy Fairness found in universal rules (Veil of Ignorance)

(Business) ethics Moral standards for decisions that affect others

Psychology Perception and judgment

Law Non-discrimination, Equality, right to due process

Social justice Non-discrimination, equal social opportunity

Organizational justice Fairness judgments of managerial decisions

Finding a fairness specification
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Integrative fairness specification
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Fairness measures in ML

• Statistical measures
– Statistical parity
– False negative error rate

• Economical measures
– Inequality indices

• Similarity-based
– Individual fairness

• Causal reasoning
– No proxy discrimination
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Verma & Rubin, 2018
Speicher et al, 2018
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Trade-offs
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Research phase 2

The framework
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Framework
• Semi-iterative
• Guiding process 
• Canvas
• Integrated in RE and DM

Requirement
Elicitation

Requirement
Analysis

Requirement
Specification

Requirement
Validation
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Requirement validationRequirement analysisRequirement elicitation

2 Specification

3 Classification

4 Conflict analysis

1 Applicability
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Framework
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Fairness
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Research phase 3

Evaluation
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Case study
• Participants:

– One or more dev team members
• Pre-questionnaire
• Activity with framework 

– Real life case
– Illustrative scenario
– Examine previous case

• Post-questionnaire
• Interview
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ING collaboration
• Fair-by-design?

• Interesting use cases?

• Participants?

• Assess the framework?

• By april 2020
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