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Two Petty Theft Arrests
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Borden was rated high risk for future crime after she and a friend ,/, - -. -' o

took a kid's bike and scooter that were sitting outside. She did not Bikes Graduation

reoffend.
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SYRI, het fraudesysteem van
de overheid, faalt: nog niet
één fraudegeval opgespoord

Een omstreden systeem waarbij de overheid
persoonsgegevens koppelt om fraude met uitkeringen,
toeslagen en belastingen op te sporen, blijkt

nauwelijks te werken. De kritiek op ‘SyRi’ neemt
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Al ethical guidelines Auditability

Fairness
Explainability

Human autonomy
Diversity

Ethical principle Number of Included codes
documents
Transparency 73/84 Transp y, explainability, explicability, und ility,
bility, fiscl showing

Justice & fairness 68/84 Justice, fairness, consistency, inclusion, equality, equity, (non-)bias,

(non-)discriminati iversity, plurality, ibility, reversibility,

remedy, redress, challenge, access and distribution
Non-maleficence 60/84 Non-maleficence, security, safety, harm, protection, precaution,

prevention, integrity (bodily or mental), non-subversion
Responsibility 60/84 Responsibility, accountability, liability, acting with integrity
Privacy 47/84 Privacy, personal or private information
Beneficence 41/84 Benefits, beneficence, well-being, peace, social good, common good
Freedom & 34/84 Freedom, autonomy, consent, choice, self-determination, liberty,
autonomy empowerment
Trust 28/84 Trust
Sustainability 14/84 Sustainability, environment (nature), energy, resources (energy)

4 Dignity 13/84 Dignity
T U D e I ft Solidarity 6/84 Solidarity, social security, cohesion J o bi n et a I 2 01 9
’




Al ethical guidelines Auditability

Fairness
Explainability

Human autonomy
Diversity

Definition Paper Eltatmn Result ‘
3.1.1| Group fairness or statistical parity | [12] 208 X
3.1.2 | Conditional statistical parity [11] 29 v
3.2.1| Predictive parity [10] 57 v
3.2.2 | False positive error rate balance | [10] 57 X
3.2.3 | False negative error rate balance | [10] 57 v
3.2.4| Equalised odds 14] 106 X
3.2.5| Conditional use accuracy equality | [8] 18 X
3.2.6 | Overall accuracy equality [8] 18 v
3.2.7| Treatment equality [8] 18 X
3.3.1| Test-fairness or calibration [10] 57 ¥
3.3.2| Well calibration [16] 81 ¥
3.3.3 | Balance for positive class [16] 81 v
3.3.4| Balance for negative class [16] 81 X
4.1 | Causal discrimination [13] 1 X Tr a d e - O ffs
4.2 | Fairness through unawareness [17] 14 v
4.3 | Fairness through awareness [12] 208 X
5.1 | Counterfactual fairness [17] 14 - . R .t .t H C .t I
5.2 | No unresolved discrimination [15] 14 - e p res e n a I O n O n ro
5.3 | No proxy discrimination [15] 14 - I
5.4 | Fair inference [19] 6 -

Table 1: Considered Definitions of Fairness

s Due process
Bias mitigation SRS Justification
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El. Awareness
E2. Conscious Valuing

@

E3. Transparency
Aydemir & Dalpiaz, 2018

Requirement
Elicitation

Requirement
Analysis

Requirement
Specification

Requirement
Validation




Monitoring

Data
Configuration verification Machine
resource
management
Analysis tools Serving
infrastructure
Data collection
Process
management tools

r Feature extraction
TUDelft

Sculley et al, 2015 8
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Research goal

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.

10
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Contributions

1. Integrative fairness specification

2. Ethical Requirements Engineering

for data-driven ADM

3. Formalisation of data-driven ADM

4. ADM datasheet

Datasheet

Fairness
specification

Requirements
Engineering

ADM system

11
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Thesis overview

Fairness

Fairness survey

RE methods

Elicitation

Conflict resolution

Construct
framework

Evaluation

ADM system

ML design

ADM design
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Research phase 1

Understanding
fairness



Finding a fairness specification

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

= . = [l ] \
Fairness judgments of managerial decisions

14
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Integrative fairness specification

Distributive Procedural Informational Interpersonal
Distributive Control Adequacy of Respect
norm <m explanation
. : Judgment

Preferential Bla&ppreSETBTruthfulness J
treatments /7 | Accurac .

Eam L y Privacy

comwmunity | Correctability

N <f \> Dangers

Representation |

Ethicality
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Fairness measures in ML

Statistical measures

— Statistical parity

— False negative error rate
Economical measures

— Inequality indices
Similarity-based Consistency

— Individual fairness -

Bias

suppression

Causal reasoning Model validity
(; - . . . .
TUDelft No proxy discrimination

Verma & Rubin, 2018

Speicher et al, 2018 16
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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
19
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Framework

Requirement elicitation

"

Requirement analysis
e Classification
° Conflict analysis

Conflict
resolution

Requirement validation
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Correlations

X

ADM design ML design
parameters parameters
Hard
requirements
c
)
Soft ki
requirements % “Automation”
2
Design
priorities
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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

— lllustrative scenario
— Examine previous case

Post-questionnaire
Interview

24
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ING collaboration

Fair-by-design?
Interesting use cases?
Participants?

Assess the framework?

By april 2020
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