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@ validant.ai About this part

OVERVIEW

Aboutthispart .0

The compendium makes Al fairness checkable: twelve
standalone parts with 115 fixed chapter numbers and three
appendix volumes, written from identified sources, reviewed and
fact-checked, andread by part, by task or by question.

This document is the front matter of The Al Trust & Fairness Compendium, areference work in twelve parts and three
appendix volumes published by validant.ai. Each partis a standalone document that can be read onits own; this
volume introduces the whole work. It contains the Preface and Purpose (F1), the Executive Overview (F2), Scope,
Audience and Limitations (F3), the Scientific and Editorial Method (F4) and How to Use This Compendium (F5), followed
by the full table of contents of all twelve parts, their 115 chapters and the three appendix volumes. Chapter numbers
are fixed across the whole work, so every cross-reference in this volume names the chapterin which the topicis
treatedinfull.

TABLE 1. The compendium and the place of thisdocumentinit

PART TITLE

Front Front matter and master table of contents This document
| Foundations of Trust, Justice and Non-Discrimination
Il Formal Foundations of Algorithmic Fairness

I Bias, Discrimination and Causality

vV Measuring Fairness: Metrics and Statistical Evidence
\ Fairness Interventions

Vi Fairness Engineering and Operations

Vil Fairnessin Advanced Al Architectures

Vil Explainability, Interpretability and Non-Discrimination
IX Legal, Ethical and Regulatory Foundations

X Al Assurance, Evidence and Digital Trust

Xl Fairnessin Organizational Practice

Xl Emerging Challenges and Research Frontiers

App. Appendices Ato L (three volumes)

The front matterintroduces The Al Trust & Fairness Compendium as a whole. The Preface states why the compendium
was written, the positions that run through all parts and who carries editorial responsibility for the text. The Executive
Overview summarizes each of the twelve parts in one paragraph, describes the three appendix volumes and draws the
conclusions the parts support together. The chapter on scope, audience and limitations states which systems,
domains and jurisdictions are covered, forwhom the text is written and what it cannot establish: itis notlegal advice,
certifies no system and states law as of November 2026. The chapter on scientific and editorial method describes the
sources, the writing rules, the review and the fact-check, and reports the counts the fact-checksrecorded: 2268

AI TRUST & FAIRNESS COMPENDIUM - FRONT.. - VERSION 1.1 @ PUBLIC - PAGE 3 OF 36



@ validant.ai About this part

reference entries, 2867 claims and 861formulas checked. The chapter on how to use the compendium gives reading
paths by task and by question, and the volume closes with the full table of contents.

TABLE 2. Chaptersinthis document and their central claims

CHAPTER  TITLE CENTRAL CLAIM
F1 Prefaceand  The compendium exists to make Al fairness checkable: it treats fairness as a set of
Purpose explicit normative choices, measured evidence and accountable decisions, and it gives

each of thema chapter,amethod and a source.

F2 Executive The twelve parts move from why fairness and trust matter, through how unfairnessis
Overview defined, traced, measured and corrected, to how it is engineered, explained, regulated,
assured, governed and researched; each part canbe read onits own.

F3 Scope, The compendium covers fairness, non-discrimination, explainability and assurance for Al
Audienceand systems that make orsupport decisions about people;itinformsjudgment butis not
Limitations legal advice, does not certify any system and states law as of November 2026.

F4 Scientificand Every chapterwas written from identified sources under fixed rules, reviewed by a
Editorial scientific editorand fact-checked: references looked up in Crossref, OpenAlex or DBLP
Method or confirmed from a primary source, and claims and formulas rechecked.

F5 How to Use The compendium can be read by part, by task or by question: fixed chapter numbers,
This one chaptertemplate, classified statements and fourlinked assessment methodsleta

Compendium readerenter where needed and follow cross-references to the evidence.

Contents FullTable of The compendium has twelve parts with 115 chapters and three appendix volumes; each
Contents partis a standalone document, and chapter numbers are fixed across the whole work.

How to read this volume. Readers new to the compendium can start with the Executive Overview (F2), which
summarizes each partin one paragraph, and then follow the reading paths by task in How to Use This Compendium
(F5). Before relying on a finding for a decision, read Scope, Audience and Limitations (F3), and, to judge how fara
statement canberelied on, the Scientific and Editorial Method (F4). The full table of contents at the end lists every
chapter by its fixed number. Statements are classified throughout: established scientific findings, legal or normative
requirements, methodological positions of validant.ai and open questions are marked as such in framed boxes.
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@ validant.ai Preface and Purpose

FRONT MATTER

KEY MESSAGE

Preface and Purpose

The compendium exists to make Al fairness
checkable: it treats fairness as a set of explicit
normative choices, measured evidence and
accountable decisions, and it gives each of
them a chapter, amethod and asource.

Purpose and scope

This chapteris the preface of The Al Trust & Fairness Compendium. It explains why the compendium was written, what
itis for, which positions run through all of its parts, and who is responsible forit. The other front matter chapters
complete the picture: the Executive Overview summarizes each part, the chapter on scope, audience and limitations
states what the compendium covers and what it cannot establish, the chapter on scientific and editorial method
describes how the text was produced and checked, and the chapter on how to use the compendium gives reading
paths. The full table of contents of all parts and appendix volumes follows the front matter.

The front matter was compiled from the compendium's own chapters, which were fact-checked; the chapteron
scientific and editorial method describes the sources the compendium rests on: a literature review, practical and
industry best practice, and the knowledge base on fairness, non-discrimination and explainability collected by
validant.ai. Every substantive statementinit names the chapterin which the topic is treated in full. Areader who wants
the argument, the evidence or the references behind a statement should follow that chapter number.

Why this compendium

Al systems already support decisions about who is hired, who receives credit and who gains access to services. The
same technique faces different evidence, notice, review and audit obligations in credit, employment, insurance,
healthcare, education and public services (Chapter 91). When such systems are not built and governed with care, they
can carry existing social hierarchies forward: historical discrimination reaches contemporary Al through identifiable
mechanisms such as biased targets and labels, proxies and feedback loops (Chapters 6 and 8).

The difficulty is not alack of fairness metrics. Itis that fairness is a family of contested conceptions, that formal criteria
encode different ones of them (Chapter 3), and that, when base rates differ between groups and predictionis
imperfect, the main criteria cannot all hold at once (Chapter 19). Choosing among them s therefore unavoidable and
normative (Chapter 22). Afairness metric computed without a stated question, a fixed analysis plan, validated
measurements and quantified uncertainty is a number, not evidence (Chapter 36). And an assurance claim built on
such evidence holds only for a stated scope, depth, criteria and date (Chapter101).

The compendium was written to close the gap between these insights and daily practice. It brings into one place, with
one notation and one vocabulary, the knowledge an organization needs to examine an Al system for unfair treatment
of people, to decide what to do aboutit, to document the decision and to show others that the claim it makes is
supported.
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@ validant.ai Preface and Purpose

What the compendiumis

The compendiumis areference work in twelve parts with 115 chapters and three appendix volumes. Each partis a
standalone document that can be read onits own, and chapter numbers are fixed across the whole work, so that a
cross-reference such as "Chapter19" means the same chapter everywhere (the full table of contents). It is published
as apublic document by validant.ai. Itis also designed to be read section by section: each sectionis written to make
sense whenitisread onits own, forexample whenitis retrieved by a search system.

The work follows one line from foundations to practice. It begins with trust and justice (Part ), gives fairness a precise
mathematical language (Part Il), explains where bias comes from and how causal models trace it (Part lll), turns criteria
into statistical evidence (Part V), describes the interventions available when a criterionis violated (Part V) and makes
fairness an engineering and operational discipline (Part VI). It then treats advanced architectures (Part VII),
explainability (Part VIII), law and regulation (Part IX) and assurance and digital trust (Part X), before turning to
organizational practice (Part XI) and to the openresearch frontier (Part Xll). The Executive Overview summarizes each
partin one paragraph.

The appendices collect, from the chapters, the material a practitioner needs tolook up rather thanread: a controlled
glossary, the mathematical notation, a catalog of fairness metrics and one of explainability methods, statistical
methods, worked numerical examples, alegal and regulatory matrix, standards and normative references, templates
and worksheets for the assessment methods, a taxonomy of evidence and assurance claims, a bibliography and
source register, and anindex of definitions (the full table of contents).

From diagnosis to treatment to practice

Several parts of the compendium follow one sequence of work on a specific system. As an analogy, itresembles
medical practice: an assessment first diagnoses where and how a system treats groups unequally, anintervention then
treats the cause, and organizational practice keeps the treatmentin place.

- Diagnosis. Four methods examine a systemin sequence: the Historical Context Assessment Method identifies
which documented patterns of discrimination are relevant (Chapter 11), the Fairness Definition Selection Method
chooses the criteria forthe context (Chapter 22), the Bias Source Identification Method locates where bias enters
thelife cycle (Chapter 35) and the Fairness Metrics Selection Method links the chosen criteria to specified,
validated metrics (Chapter 44). The Fairness Audit Playbook combines the fourinto one traceable workflow
(Chapter110).

- Treatment. Causal analysis shows why a disparity arises and where anintervention canremove it (Chapter 30). The
Intervention Strategy Selection Method then chooses among pre-processing, in-processing and post-processing
interventions according to where the disparity enters, the target criterion, what can be changed and whether the
protected attribute may be used (Chapter 46).

- Implementationin code. Fairness libraries, automated checks in development pipelines, monitoring and drift
detection keep the measured properties in place after deployment (Chapters 58 to 62).

- Implementation in organizations. Delivery practices, roles, documentation, governance and incident handling
carry explicit fairness content, so that bias work is planned, owned, recorded, decided and repaired (Part XI,
Chapters102t0109).
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@ validant.ai Preface and Purpose

METHODOLOGICAL POSITION - ONE CHAIN FROM HISTORY TO EVIDENCE

Afairness audit is credible only as a connected chain: historical context determines which harms matter, those
harms determine the criteria, criteria and bias sources determine the metrics, and every finding, decision and
remedy traces back along that chain (Chapter110).

Positions that run through the compendium

The chapters differin subject, but several positions recur across them. They are stated here once, each with the
chapterthatargues forit.

- Trust must follow trustworthiness. Trust is warranted only when it tracks the other party's actual trustworthiness, so
a trustworthy Al practice must produce evidence rather than ask for trust (Chapter1). For Al, the goal is not more
trust but appropriate reliance, calibrated to a system's actual, group-specific capability (Chapter 2).

- The choice of criterionis normative. Each formal criterion encodes one conception of fairness, so the choice of
criterion must be made explicitly, for a context, and documented (Chapter 3). The Fairness Definition Selection
Method makes that choice a documented, repeatable decision (Chapter 22).

- Removing a protected attribute does not remove its influence. Othervariables act as proxies, and assessment
often needs sensitive data that law restricts (Chapter 24).

- Ametricis evidence only with its denominators and uncertainty. Every rate must be reported with its denominator,
reference group, direction, interval and intersectional breakdown (Chapter 39), and small groups must never be
dropped silently (Chapter43).

- Interventions have a price that must be measured. No intervention method is best everywhere, and the price of
each must be measured on the specific system (Part V, Chapter 46).

- Fairnessis monitored, not certified once. A system found fair on historical data can become discriminatory after
deployment as populations, base rates and relationships change (Chapter 34).

- Explanations show how a model works, not that itis fair. They are evidence only when faithful to the model, robust,
tested by group and understood by their audience (Part VIIl, Chapters 71and 81).

- Lawis amandatory but moving floor. It names protected grounds and defines direct and indirect discrimination,
yet no metric proves compliance and compliance alone does not establish fairness (Part IX, Chapters 83 and 92).

- Assurance statesits ownbounds. No certificate can show that an Al systemiis fairin general; an honest scheme
publishes the scope, depth, criteria and date of its verdict (Chapter101).

KEY TAKEAWAY - FAIRNESS IS MADE CHECKABLE, NOT DECLARED

Across all parts, the compendium treats a fairness claim as acceptable only whenits normative choices are
explicit, its evidence is measured with stated uncertainty, its reasoning can be reviewed, and a person or body
isaccountable for the decision it supports.
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@ validant.ai Preface and Purpose

Authorship and editorial responsibility

The compendium s written by Daniel Glinzand published by Glinz & Company GmbH under the name validant.ai. The
author carries editorial responsibility for the whole text, including the classification of statements and the
methodological positions of validant.ai that the chapters mark as such.

Parts of the text were drafted with Al assistance under human editorial responsibility. Every chapter was thenreviewed
and fact-checked againstits sources: references were looked up in bibliographic databases or confirmed froma
primary source, and claims and formulas were rechecked. The chapter on scientific and editorial method describes
these steps andreports the counts that the fact-checks recorded.

The compendiumis areference work, not legal advice, and not a certification of any system. Legal contentis stated as
of November 2026 and should be checked against the current law before itis relied on (Part IX); the chapter on scope,
audience and limitations states what follows from this.
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FRONT MATTER

KEY MESSAGE

Executive Overview

The twelve parts move from why fairness and trust
matter, through how unfairnessis defined, traced,
measured and corrected, to how itis engineered,
explained, regulated, assured, governed and
researched; each part canbereadonits own.

Purpose and scope

This chapter gives areader the whole compendiumin a few pages. It contains one paragraph for each of the twelve
parts and a short description of the three appendix volumes. Each paragraph was compiled from the summary that the
partitself carries, so it states what that part establishes in the part's own terms, and it names the chapters in which
eachtopicistreated. Areader canuse the overview to decide which part to open first, oras amap toreturn to; the
chapteronhow to use the compendium adds reading paths by role and by question.

TABLE 3. Thetwelve parts of the compendium

PART TITLE CHAPTERS
| Foundations of Trust, Justice and Non-Discrimination ltoll

Il Formal Foundations of Algorithmic Fairness 12t022
I Bias, Discrimination and Causality 23t0 35
vV Measuring Fairness: Metrics and Statistical Evidence 36to45
\Y Fairness Interventions 46t057

Vi Fairness Engineering and Operations 58to 64
Vil Fairnessin Advanced Al Architectures 65t0 69
Vil Explainability, Interpretability and Non-Discrimination 70t0 82
IX Legal, Ethical and Regulatory Foundations 831092

X Al Assurance, Evidence and Digital Trust 93t0101
Xl Fairnessin Organizational Practice 102to111
Xl Emerging Challenges and Research Frontiers 112to 115
The twelve parts

Part I: Foundations of Trust, Justice and Non-Discrimination

Part I sets out the concepts on which every later part relies. It begins with trust, a willingness to accept vulnerability that
is warranted only when it tracks the other party's actual trustworthiness, and, for Al, with the goal of appropriate
reliance calibrated to a system's actual, group-specific capability (Chapters1and 2). It presents fairness as a family of
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@ validant.ai Executive Overview

contested conceptions of justice, the consequentialist, deontological, virtue-based and non-Western ethical
frameworks used to evaluate a system, and the distinct ideas of equality, equity and human dignity (Chapters 3to 5).
Three chapters trace how discrimination persists through technology: recurring historical mechanisms, data
representation as a social practice, and the technical pathways of biased labels, proxies and feedback loops
(Chapters 6 to 8). Two chapters ground fairness in humanrights, contestability and remedy, and in accountability and
explanations that are faithful for every group (Chapters 9 and 10). The part closes with the Historical Context
Assessment Method, which turns knowledge of historical discrimination into a documented, prioritized list of system-
specificrisks (Chapter11).

Part Il: Formal Foundations of Algorithmic Fairness

Part Il gives the compendiumits mathematical language. It defines the objects every fairness assessment works with
(features, protected attribute, outcome, score, prediction and decision) and the per-group rates computed from
them (Chapters 12 and 13). It presents the three families of group fairness criteria, independence (demographic parity,
disparate impact), separation (equal opportunity, equalized odds) and sufficiency (predictive parity, calibration),
followed by individual fairness and causal and counterfactual criteria (Chapters 14 to 18). The impossibility theorems of
Kleinberg, Mullainathan and Raghavan and of Chouldechova show that, with unequal base rates and imperfect
prediction, these criteria cannot all hold at once (Chapter19); the resulting trade-offs are analyzed with frontiers and
worked examples (Chapter 20). The criteria are extended to scores, regression and ranking (Chapter 21), and the part
closes with the Fairness Definition Selection Method, a documented procedure for choosing criteria in a specific legal
and social context (Chapter 22).

Part Ill: Bias, Discrimination and Causality

Part Il explains where unfairness in Al systems comes from. It begins with the legal distinction between direct
discrimination (disparate treatment) and indirect discrimination (disparate impact), and with systemic discrimination
thatreaches amodel through targets, labels, samples and features; it shows why removing protected attributes does
notremove theirinfluence, because othervariables act as proxies (Chapters 23 and 24). It then follows bias through
the life cycle: historical, representation and measurement bias in data; objectives, regularization and evaluation
protocols that favor the largest group; feedback loops that amplify initial disparities; and deployment contexts that
turn amodel that tests as fairinto unequal outcomes (Chapters 25 to 28). Intersectional analysis shows that disparities
canfallon combinations of attributes that single-attribute checks miss (Chapter 29). The causal chapters explain why
associations cannotreveal the mechanism behind a disparity and introduce causal graphs, structural equation
models, counterfactual fairness and inference from observational data (Chapters 30 to 33). The part closes with
distribution shift and the Bias Source Identification Method (Chapters 34 and 35).

Part1V: Measuring Fairness: Metrics and Statistical Evidence

Part IV explains how fairness criteria become measured, defensible evidence. It treats a fairness assessment as an
empirical study with a stated question, an analysis plan fixed before outcomes are examined and findings reportedin
three states: beyond tolerance, within tolerance orinconclusive (Chapter 36). It shows how to audit data for
representation, proxy associations, label quality and baseline disparities, and how to detect bias inraw data before
training (Chapters 37 and 38). It derives the group fairness metrics from the per-group confusion matrix and shows
how to implement them so that empty denominators, missing attributes and sparse intersections are handled
deliberately (Chapters 39 and 40). The statistical chapters cover confidence intervals, bootstrap and Bayesian
methods, corrections for multiple comparisons, effect sizes, permutation and exact tests, robustness checks and the
special care small groups need (Chapters 41to 43). The Fairness Metrics Selection Method links selected criteria to
specified, validated metrics and reports (Chapter 44), and the final chapter states what metrics alone cannot establish
(Chapter45).
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Part V: Fairness Interventions

Part V explains what can be changed once an assessment finds that an Al systemviolates the fairness criterion that
mattersinits context. It distinguishes three intervention points and opens with a documented method for choosing,
combining and evaluating interventions, because comparative studies show that no method s best everywhere
(Chapter 46). Pre-processing changes the training data: reweighting and resampling adjust how strongly records
count, distribution transformation and feature engineering remove the proxy information that seemingly neutral
features carry, and fairness-aware data generation adds synthetic or counterfactual records (Chapters 47 t0 50). In-
processing changes how the modellearns, through constraints enforced by reductions or Lagrangian methods,
fairness penalties added to the loss, adversaries that try to recover the protected attribute, and multi-objective
optimization over the Pareto frontier (Chapters 51to 54). Post-processing changes how a trained model's outputs are
used: group-specific thresholds, group-wise recalibration, and transformations that align, re-rank or defer
predictions to human decision makers (Chapters 55 to 57). Each chapter states which criteria a method can target,
what it requires, what it costs and how its effectis verified.

Part VI: Fairness Engineering and Operations

Part Vl explains how fairness moves from a one-time analysis to an engineering and operational discipline. It starts with
tooling: the main open-source libraries (Al Fairness 360, Fairlearn, Aequitas, the What-If Tool and Fairness Indicators),
why the same metric name canyield different numbers, and how a thin abstraction layer composes them (Chapter 58).
It then builds fairness into daily development through experiment tracking, pull requests, automated tests and review
checklists, andinto CI/CD pipelines as versioned tests with thresholds fixed in advance, explicit handling of statistical
noise and tiered responses to failures (Chapters 59 and 60). In production, fairness is tracked as a time series per
group and perintersection, real driftis separated from noise with sequential tests and adaptive thresholds, and alerts
are prioritized and routed (Chapters 61and 62). Dashboards carry the results to executives, engineers, auditors and
affected communities while protecting small groups (Chapter 63), and controlled experiments with multi-objective
criteria and subgroup power test whether a fix works and whom it might harm (Chapter 64).

Part VII: Fairness in Advanced Al Architectures

Part Vil explains how fairness work changes when systems learn their own representations, rank items, write text,
combine modalities and act. Deep networks can encode protected attributes through proxies, amplify them through
the layers and inherit them from pretrained components, so assessment probes representations as well as outputs
(Chapter 65). Recommenders allocate scarce attention among users and providers, and feedback loops let small
biases grow, so fairnessis measured as exposure, quality across user groups and diversity over time (Chapter 66).
Large language models produce open-ended text, so classification metrics give way to counterfactual consistency,
bias benchmarks, red teaming and human evaluation (Chapter 67). Vision and multi-modal systems fail unevenly under
capture conditions such as lighting and can compound bias in fusion, so evaluation s stratified by condition and
intersection (Chapter 68). Generative and agentic systems add stereotyped content, disparities that compound
across steps and failures shared by everyone who uses the same foundation model (Chapter 69). Each chapter
includes anillustrative case and the relevant EU requirements.

Part VIII: Explainability, Interpretability and Non-Discrimination

Part Vlll treats explainability as a family of distinct demands and examines what explanations do for fairness. It defines
interpretability, transparency and fidelity, and shows that explanations can help detect, analyze and contest
unfairness but can also be unfaithful for some groups, manipulated to hide bias or mistaken for proof of fairness
(Chapters 70 and 71). It classifies the methods and explains feature attribution (Shapley values, LIME, permutation
importance, integrated gradients), counterfactual explanations and algorithmic recourse, and causal explanation,
including the decomposition of a disparity into direct, indirect and spurious effects (Chapters 72 to 75). It then
explains disparities at the level of groups and intersections, measures the fidelity and robustness of explanations, and
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tests theireffect on humanreliance (Chapters 76 to 78). The legal chapter analyzes the GDPR, the SCHUFA and Dun &
Bradstreet Austriajudgments and the EU Al Act (Chapter79). The part closes with explanationin generative and
agentic systems, explanations as assurance evidence, and their limits and risks (Chapters 80 to 82).

Part IX: Legal, Ethical and Regulatory Foundations

Part IX explains what the law requires of Al systems that make or support decisions about people, and where the law
stops. It begins with anti-discrimination law: which attributes are protected, how disparate treatment and disparate
impact (direct and indirect discrimination) are established and defended, and why no fairness metric onits own
establishes compliance (Chapter 83). International human rights law supplies the deeperlayer, defining discrimination
by purpose or effect and permitting only objectively and reasonably justified distinctions (Chapter 84). The part then
maps the Al-specific regulation: the global landscape (Chapter 85), the EU Al Act as amended by the Digital Omnibus
and GDPR Article 22 (Chapter 86), the Swiss constitutional, statutory and data protection framework (Chapter 87),
United States sector statutes and the federal policy changes of 2025 and 2026 (Chapter 88), and the OECD,
UNESCO, NIST and ISO/IEC instruments (Chapter 89). Two chapters show how risk classification and sectoral rules
decide which obligations apply (Chapters 90 and 91). The final chapter treats compliance as a moving floor and sets
out how to exceed it and track legal change (Chapter 92).

Part X: Al Assurance, Evidence and Digital Trust

Part X explains how fairness measurement becomes assurance that others canrely on. It begins with the four gaps
between a metric and a claim (construct, inference, time and context), the roles of first, second and third parties, and
the way the EU Al Act, the NIST AIRMF and the New York City bias audit rule turn measurement into assurance
obligations (Chapter 93). Assurance cases in GSN and CAE make the reasoning from evidence to claimreviewable,
with defeaters exposing doubt (Chapter 94). Evidence is planned from the requirements, traced to each obligation
and keptintamper-evident audit trails, and independence and reproducibility let a party without a stake check a
finding (Chapters 95 and 96). The digital trust chapters cover verifiable credentials with selective disclosure, identity,
provenance and integrity, validity periods, revocation and status lists, and the registries that decide who may vouch
foran assessment, with the Swiss swiyuinfrastructure as a case (Chapters 97to 100). The part closes with eight limits
of certification and a method for assurance that states its own bounds (Chapter101).

Part XI: Fairness in Organizational Practice

Part Xl shows how fairness is carried through the way organizations build, govern and repair Al systems. It first extends
agile delivery: Fair Al Scrum adds fairness to values, events, artifacts and roles; fairness user stories and acceptance
criterianame the groups, the definition, the metric, the tolerance and the test; Sprint Planning reserves capacity and
orders work by harm as well as value; and reviews, retrospectives and mid-Sprint checkpoints keep fairness in view
(Chapters102to 105). It then sets out organizational structures: fairness roles with one accountable owner per
decision, decision records and layered communication, and governance mechanisms with decision tiers, escalation,
gates and afairness council scaled torisk (Chapters 106 to 108). An eight-stage incident life cycle covers detection,
containment, root cause analysis, remediation and redress for affected people (Chapter109). The Fairness Audit
Playbook combines four assessment methods into one traceable workflow (Chapter110), and the case studies
separate documented cases from constructed scenarios across eight domains (Chapter117).

Part XIl: Emerging Challenges and Research Frontiers

Part Xll treats the questions on which the science of Al fairness is still moving. It first examines large language models
and generative Al: the representational and allocational harms they can cause, the formal desiderata and three
families of bias metrics proposed for them, the evidence that many of these metrics do not predict harminreal use,
and the EU Al Act obligations for general-purpose models (Chapter112). It then turns to autonomous agents that act
forpeople over many steps, where disparities can compound along a trajectory, third parties are affected, and
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responsibility, human control and the ability to stop an agent become central (Chapter113). Adaptive systems and
collective impacts follow: performative prediction, strategic classification, delayed impact, systems that retrainon
their own effects, algorithmic monoculture and the collective and societal harms addressed by the Digital Services
Actandthe Al Act (Chapter114). The closing chapterintegrates the compendium's open questions into aresearch
agenda with six cross-cutting tensions, ten research programs, priorities and methodological standards for credible
evidence (Chapter115).

The appendixvolumes

The three appendix volumes compile reference material from the chapters; they add no new findings. Appendix
Volume Tholds the controlled glossary, with one consolidated definition for each term defined across the 115 chapters
(Appendix A), the mathematical notation fixed in Chapters 12 and 13 (Appendix B), and the index of definitions and
cross-references, whichrecords where each of the 802 defined terms is defined (Appendix L). Appendix Volume 2
holds the fairness metrics catalog (Appendix C), the explainability methods catalog (Appendix D), the statistical
methods (Appendix E) and the worked numerical examples (Appendix H). Appendix Volume 3 holds the legal and
regulatory matrix, compiled by jurisdiction as of November 2026 (Appendix F), the standards and normative
references (Appendix G), the templates, checklists and method worksheets in the order of the fairness audit workflow
(Appendix ), the evidence and assurance-claim taxonomy (Appendix J), and the bibliography and source register of
the 1173 distinct sources cited in the chapters (Appendix K).

What the parts establish together

Read together, the parts support a small number of conclusions that no single chapter states alone. FairnessinAlisa
normative and historical question before a technical one (Part l). Fairness criteria are precise statistical statements,
and the mathematics shows which of them can hold together, but choosing among them remains a normative
decision (PartIl). Group metrics show that a disparity exists, while causal models explain why and where anintervention
canremove it (Partlll). Ametric becomes evidence only when it is computed correctly, reported with its denominators
and uncertainty and scoped to what quantitative measurement can establish (Part IV). The right intervention point
follows from where a disparity enters (Part V), and fairness becomes dependable only whenit is executable and
monitoredin production (Part VI).

Inadvanced architectures, unfairness lives inlearned representations, exposure, generated content, fused modalities
and multi-step actions (Part VII), and explanations show how a model works, not that itis fair (Part VIIl). Law sets a
mandatory but moving floor (Part IX), and a metric becomes assurance only inside a scoped, argued claim backed by
preserved evidence and independent checking (Part X). Fairness becomes organizational practice only when delivery,
roles, documentation, governance and incident handling carry explicit fairness content (Part Xl). At the frontier, valid
methods for producing evidence about open-ended outputs, delegated action and systems acting over time are still
being built (Part XIl).

KEY TAKEAWAY - ONE LINE OF ARGUMENT

Each part answers one questionin a sequence: why fairness matters and what it means, how it is defined,
where unfairness comes from, how it is measured, how it is corrected, how it is keptinplace, howitis
explained, what the law requires, how claims about it are assured, how organizations carry it, and what remains
unknown.
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FRONT MATTER

KEY MESSAGE

The compendium covers

Scope, Audience and
Limitations explanabitey ancasaurenceor

Al systems that make or support
decisions about people; it
informs judgment butis not
legal advice, does not certify
any system and stateslaw as of
November2026.

Purpose and scope

This chapter sets the boundaries of the compendium. It describes the subject matter and the kinds of systems,
domains and jurisdictions covered, the readers forwhom the text is written, and the limitations areader must keepin
mind when relying on any chapter. It was compiled from the compendium's chapters, each of which states its own
limitationsina section on competing interpretations and limitations; the statements below name the chapter where
eachlimitationis arguedin full. Areader should use this chapter before relying on a finding for a decision, and return to
the cited chapterfor the detail.

Subject matter

The compendium treats fairness and non-discrimination in Al systems that make or support decisions about people,
togetherwith the explainability, assurance and governance needed to make fairness claims checkable. Four themes
run throughit.

- Fairness and non-discrimination. The normative conceptions of fairness and justice (Chapters 3 to 5), the formal
criteria and their conflicts (Chapters 12 to 22), the legal forms of discrimination and the role of proxies (Chapters 23
and 24), the sources of bias across the life cycle (Chapters 25 to 35), measurement and statistical evidence
(Chapters 36 to 45) andinterventions (Chapters 46 to 57).

- Trustand explainability. Trust and appropriate reliance (Chapters 1and 2), and explanations as a means of
detecting, contesting and remedying unfairness, with their limits (Chapters 70 to 82).

- Law and assurance. Anti-discrimination law, humanrights law and Al-specific regulation (Chapters 83 to 92), and
the step from evidence to claims that others canrely on, including verifiable credentials and trust registries
(Chapters 93to0101).

- Practice andresearch. Engineering and operations (Chapters 58 to 64), organizational practice (Chapters 102 to
111) and openresearch questions (Chapters 112 to 115).

Systems and life cycle

The compendium covers binary classifiers, scores, regression and rankings (Chapter 21), deep learning systems,
recommendation and ranking systems, large language models, multi-modal and vision models, and generative and
agentic systems (Chapters 65 t0 69), as well as autonomous agents and adaptive systems that reshape the
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populations they act on (Chapters 113 and 114). It follows a system from data collection and design through training,
evaluation and deployment to monitoring, drift detection and incident handling (Chapters 2510 28, 61,62 and 109).

Domains

Examples and case studies come from credit and lending, employment, insurance, healthcare, education and
admissions, criminal justice, public services and benefits, platforms and pricing, and vision systems. The same
technique faces different obligations in each sector (Chapter 91), and the applied case studies are organized across
eight domains (Chapter111).

Jurisdictions

The legal chapters treat anti-discrimination law in general terms (Chapter 83), international humanrights law (Chapter
84),the global regulatory landscape (Chapter 85), the European Union, in particular the AlAct and GDPR Article 22
(Chapter 86), Switzerland (Chapter 87), the United States (Chapter 88) and international standards and governance
principles (Chapter 89). Other jurisdictions, among them Canada, China and South Korea, are treated in the survey of
the globallandscape (Chapter 85).

Audience

The compendium is written forreaders who build, assess, govern or study Al systems that affect people:

- Data scientists and machine learning engineers, who compute fairness metrics, implement interventions and build
theminto pipelines.

- Auditors and assessors, internal orindependent, who examine a system and report findings that othersrely on.

- Risk and compliance officers and legal counsel, who decide which obligations apply and how they are evidenced.

- Product owners and managers, who decide which trade-offs are acceptable and own fairness decisionsin
delivery.

- Researchers, who need a consolidated statement of what is established and what remains open.

TABLE 4. Where each audience canstart

READER START WITH THEN

Data scientist Chapters 12,39 and 40 Chapters 41to043,46,58 to 60
Auditor orassessor Chapters 36 and 110 Chapters11,22,35,44,93t0 96
Risk or compliance officer Chapters 83,86 and 90 Chapters 87,88,91, 95,108
Product owner Chapters20and 22 Chapters 103,104,106,108
Researcher Chapter115 Open questions of each chapter

Readers new to the formal treatment can begin with Part I, which introduces the notation and probability tools that
every later chapteruses (Chapters 12 and 13); readers new to the law can begin with Part IX, which introduces the legal
vocabulary that the legal chapters use (Chapter 83). The chapter on how to use the compendium gives fullerreading
paths.
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What the compendium does notdo

METHODOLOGICAL POSITION - A REFERENCE WORK, NOT ADVICE OR CERTIFICATION

The compendium informs professional judgment. It is notlegal advice for a specific case, it does not certify or
approve any Al system, and it does not prescribe one fairness criterion for all contexts. Applyingitto a system
remains the responsibility of the people who build, deploy and assess that system.

It does not prescribe a single criterion because, when base rates differ and predictionisimperfect, the main criteria
cannotallhold at once, so the choice must be made for each decision context (Chapters 19 and 22). It does not certify
because no certificate can show that an Al systemis fairin general; assurance supports only a bounded claim (Chapter
101). Privacy, data protection and security are treated where they bear on fairness, for example the lawful use of
sensitive data for bias detection (Chapters 24 and 86) and the leakage of private information through explanations
(Chapter 82), not as subjects in their ownright.

Limitations

What metrics cannot establish

Fairness metrics measure statistical properties of recorded variables; they cannot alone establish valid measurement
of constructs, whether a disparity is unjust, why it arose or how a system behaves over time, so every quantitative
finding must be scoped and complemented (Chapter 45). A finding drawn from a sample is an estimate, and small
groups are where fairness harms are most likely to hide and hardest to measure (Chapters 41 and 43).

Causal claims rest on assumptions

Causal fairness criteria gain their power only from an assumed causal model, and designating fair pathways remains a
normative choice (Chapter18). Causal conclusions almost always rest on observational data and incomplete causal
knowledge; they are trustworthy only when each method's identifying assumptions are stated, several methods are
compared, sensitivity to unmeasured confounding is quantified and uncertainty is reported as bounds (Chapter 33).

Explanations do not prove fairness

Explanations can be unfaithful for some groups, manipulated to hide bias or mistaken for proof of fairness (Chapter
71). They show how a model works, not that itis fair (Chapter 81), and they have hard epistemic limits (Chapter 82).

Assuranceis bounded

An assurance claim holds for a stated subject, at a stated time, until a stated date (Chapter 99). A verifiable credential
proves who said what about whom and that nothing changed, not that the statement s true (Chapter 97). The eight
limits of certification, from scope and depth of access to incentives and animmature audit ecosystem, apply to any
scheme (Chapter101).

Scenarios are constructed, cases are documented

Many chapters use worked examples and scenarios to show how a method responds. The applied case studies
distinguish documented cases, checked against court and agency records, peer-reviewed papers and official
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statements, from constructed scenarios whose outcomes are illustrative (Chapter 111). Areader must always know
which of the two is being read; a constructed scenario is not evidence that the outcome it describes occurred.

Theresearch frontieris unsettled

Forlarge language models and generative Al, there is evidence that many proposed bias metrics do not predict harm
inreal use (Chapter112). Methods for agents, adaptive systems and collective impacts are still being built (Chapters 113
and114), and the integrated research agenda separates what is established from what rests on working assumptions
(Chapter115). Statementsin these areas are marked as open where they are open.

The law changes

LEGAL OR NORMATIVE REQUIREMENT - LEGAL STATUS AS OF NOVEMBER 2026

Legal contentis stated as of November 2026 and should be checked against the current law before it is relied
on. Regulation (EU) 2026/1744, the Digital Omnibus on Al, published in the Official Journal on 24 July 2026,
amended the Al Act: it moved the legal basis for processing special categories of personal data forbias
detection and correction from Article 10(5) into a new Article 4a, replaced the Al literacy obligation of Article 4,
and moved the application dates of the high-risk rules (Chapter 86).

Al fairnessregulationis diverse, fast-changing and in places moving in opposite directions (Chapter 85). In the United
States, federal policy since 2025 opposes disparate impact while state and city laws fill gaps (Chapter 88), and
Switzerland plans targeted laws implementing the Council of Europe Al Conventioninstead of a Swiss Al Act (Chapter
87). Legal compliance is a moving floor, not a measure of fairness (Chapter 92).

Limits of the editorial process

The compendium was drafted in part with Al assistance under human editorial responsibility, and every chapter was
fact-checked againstits sources. Afact-checkreduces errors; it does not exclude them. Some fact-check runs
recorded openissues, and some could not complete the automated database lookup and confirmed the affected
references by hand from primary sources instead (the chapter on scientific and editorial method). Corrections are
recorded in the version history of each part.
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FRONT MATTER

KEY MESSAGE

S C I e nt |f| C a n d Ed |to rl a | Every chapterwas written from
identified sources under fixed
M et h O d rules, reviewed by a scientific

editorand fact-checked:
referenceslookedupin
Crossref, OpenAlex or DBLP or
confirmed from a primary

source, and claims and formulas
rechecked.

Purpose and scope

This chapter describes, factually, how the compendium was produced and checked: the sources it draws on, the rules
every chapterwas written under, the review and fact-check each chapter went through, the classification of
statements, and the versioning of the published parts. It was compiled from the compendium's master structure and
writing guide and from the records that the fact-checks of the 115 chapters left. Readers who want to judge how fara
statement can berelied on should read this chapter together with the limitations in the chapter on scope, audience
and limitations.

Sources

Three kinds of sources

The compendium rests on three kinds of sources.

1. Areview of the scientific literature on algorithmic fairness, non-discrimination, causal inference, statistical
evidence and explainability: the papers, books and surveys that define the criteria, prove the results and report the
empirical findings the chapters present.

2. Practical andindustry best practice: documented assessment and audit methods, open-source fairness and
explainability toolkits and their documentation, standards and frameworks (for example ISO/IEC, NIST, OECD and
UNESCO), legislation and case law, regulatory guidance, and published practice in organizations that build,
deploy and audit Al systems.

3. Theknowledge base collected by validant.ai on fairness, non-discrimination and explainability, together with its
knowledge bases on trustworthy Al, digital trust and self-sovereignidentity, including structured notes on
research papers.

Amaster structure fixes every chapter number and assigns each topic to exactly one chapter as its primary home,
which treatsitin full; other chapters referto that chapterinstead of repeating it. Nothing from these sources was taken
ontrust: every formula, theorem statement, attribution and number was checked, corrected where wrong and
dropped where it could not be verified, and each such case was logged. Primary sources are preferred over
secondary summaries: the paperitself, the publisher, official legislation portals such as EUR-Lex and fedlex.admin.ch,
the U.S. Code and Federal Register, and the standards and intergovernmental bodies themselves.
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Coverage ledgers

Each writer kept a coverage ledger forits chapters. Itlists every source unit used, with every concept, example and
questioninit and the chapter and section where it now lives, every factual or formula correction with its reason, every
removed claim or citation withits reason, and every reference with how it was verified. The ledgers make it possible to
check that no source content was silently dropped.

Writing rules

All chapters were written under one writing guide. Its content rules are the following.

1. Carry the full content of each topic. Every concept, definition, formula, argument, example, case study, question,
table and list that belongs to a chapter's topic appears in that chapter, restructured and in the compendium's own
wording.

2. Same science, ownwords. Sentences are rephrased, never copied. Fixed technical terms are kept exactly (for
example demographic parity, equalized odds, calibration within groups, counterfactual fairness, base rate,
protected attribute, proxy variable), and definitions, formulas and the strength of claims are neither weakened nor
altered.

3. Grounding. Every concrete fact (a number, a statistic, a date, a finding, a court case andits outcome, a statute
and article, a standard and clause, a quotation) must come from a source opened while writing or checking the
chapter, andis cited. Afact that no opened source confirms is left out. No statistic, author, year, page range, DOI
orquotationis estimated.

4. Realcitations. Every cited work is verified for author, year, title and venue, and every reference carriesaDOl ora
stable URL. References follow APA7.

5. One notation. All chapters use the notation fixed in Chapter12: X for features, A for the protected attribute, Y for
the true outcome, Rfor a score, Y for a prediction, D for a decision, groups a and b, and per-group quantities
written with a subscript, such as TPR. and p.. Appendix B lists every symbol.

6. Methods of the compendium. Methods are named as methods of the compendium (for example the Fairness
Definition Selection Method), and cross-references point to compendium chapters.

7. Voice and form. American English, third person, short paragraphs, terms defined before use, concrete examples
with theirdomain named, and analogies marked as analogies.

Every chapterfollows one template: an overview with learning objectives, key questions, definitions and terminology,
the body, a section on competing interpretations and limitations, common questions with answers, conclusions, open
questions andreferences. Part |l served as the approved model for depth, structure and tone.

Review and fact-check

Scientific editor review

Each chapterwasread in full by a scientific editor against the writing guide, the master structure, the coverage ledger
and the notation of Chapter12. The editor spot-checkeditems of the ledger against the sources it names,
recomputed worked examples, and recorded each change withits location and reasonin areview report for each
group of chapters.

Independent fact-check

Every chapterwas then fact-checkedin a separate run. The fact-check has three parts.
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- References. Eachentryinachapter'sreference list was looked up by a script. ADOIl in the entry is resolved at
Crossref, and the title and year must match. Otherwise Crossref, OpenAlex and DBLP are searched, and a hit counts
only when the title matches with a similarity of atleast 0.88, the year is within one year and the first author's surname
appears among the hit's authors. The script never marks areference verified on a weak match. An entry the script
cannot match, and any book, statute, judgment, standard or guideline, was confirmed from its primary source
(publisher, legislation portal, court, standards body) orremoved. The script also checks that every in-text citation
has areference entry with that surname and year, and that every entry is cited.

- Claims. Concrete claims were checked against the cited work or an official source openedin the run, and corrected
orremoved where the source did not support them.

- Formulas. Display formulas were rechecked, and worked examples were recomputed.

When an external database rate-limited the automated lookup, the affected run completed the database step with
the same matching rules where it could and confirmed the remaining entries by hand from primary sources; the run
records say so.

Countsrecorded by the fact-checks

The fact-check of the 115 chaptersranin 37 runs, each covering two to four chapters. The table below adds up the
counts that the runsrecorded. Areference entry is counted once for each chapter that lists it, so awork cited in several
chaptersis counted several times; the bibliography and source registerlists 1173 distinct sources (Appendix K).

TABLE 5. Totals of the countsrecorded by the 37 fact-checkruns

ITEM CHECKED OQUTCOME

Reference entries 2268 1154 database-verified, 1109 confirmed from a primary source, 5 removed
Concrete claims 2867 337 corrected orremoved

Formulas 861 29 corrected

Source: sums of the countsinthe completionrecords of the fact-checkruns, Chapters1to 115, 5 November 2026.

Fourrunsrecorded a total of nine openissues that they could not resolve within the run; the runreports list them.

KEY TAKEAWAY - WHAT THE COUNTS SHOW AND WHAT THEY DO NOT

The counts show that every reference entry was either matched in a bibliographic database, confirmed froma
primary source orremoved, and that 337 of 2867 claims (about 12 percent) and 29 of 861 formulas (about 3
percent) were corrected orremoved in the process. They do not show that the text is free of error; afact-
checkreduces errors, it does not exclude them.

Format and build checks

Each partis built fromits chapters by a script that rejects headings below the third level, inline dollar mathematics,
unclosed display equations, tables without a caption, diagrams without a caption, unknown box types, em dashes and
double hyphens. A part builds only when every chapter passes. Charts are drawn from the exact data or function the
chapter states, and diagrams andiillustrations carry a caption and their source.
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Classification of statements

The compendium distinguishes four kinds of statements and marks important ones in framed boxes, so that areader
cansee at aglance what kind of authority a statement claims.

TABLE 6. Classes of statements andtheirboxes

BOX CLASS WHAT IT MARKS

Established finding ESTABLISHED Aprovenresult orareplicated scientific finding

Legal or normative LEGAL Arequirement of anamed legal or normative instrument, with its
requirement article

Methodological position METHOD Amethodological position orrecommended practice of validant.ai
Open question OPEN Anunresolved or contested question

Three further boxes structure the text without claiming authority of their own: a definition box (DEFINITION), an
example box (EXAMPLE) and a key takeaway box (KEY). Boxes are used sparingly, about one to four per major section.
Statements outside boxes carry the authority of their citations. The classes are meant to be kept apart: a
methodological position of validant.aiis not an established finding or alegal requirement.

METHODOLOGICAL POSITION - KEEP THE CLASSES APART

An assessorwho relies on the compendium should keep the four classes apart in theirown reports: a theorem
does not become alegal requirement, alegal requirement does not settle what is fair, and arecommended
practice remains a choice that must be justified for the system at hand.

Versioning

Each of the twelve partsis published as a standalone document with its own identifier (VAI-COMP-PQO1to VAI-COMP-
P12), aversion number, a date and a version history. A part that would exceed 5 MB as a PDF or DOCX file is splitinto
volumes, each a standalone document; Parts lll, V and VIl are published in two volumes. The version history records the
changes made to a part afterits first edition. Forexample, Part Il records anindependent fact-checkinits version 1.1
and, inits version 1.4, the citation of the Al Act's special-category data permission for bias detection as Article 4a,
inserted by Regulation (EU) 2026/1744 in place of the former Article 10(5). Legal content carries the date of the law it
states, November 2026 (Part IX).

Chapter numbers are fixed across all versions and parts, so that a citation of a chapterremains valid when a part is
revised.

Use of Al assistance and editorial responsibility

Parts of the text were drafted with Al assistance under human editorial responsibility. No draft was published as
drafted: every chapterwas reviewed and fact-checked againstits sources as described above, references were
looked up in Crossref, OpenAlex or DBLP or confirmed from a primary source, and claims and formulas were
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rechecked. The author, Daniel Glinz, carries editorial responsibility for the whole text. The compendium is published by
Glinz & Company GmbH under the name validant.ai.

Limitations of the method

The method has limits that areader should know. A database match confirms that a work exists with that title, yearand
first author; it does not confirm that the work supports the sentence that citesit, which is why claims were checked
separately. Claims were checked against the sources arun could open, and some references were confirmed from the
publisher's page (title, authors, venue) rather than from the full text. Although every source was checked section by
section, areader should treat any statement without a citation as the compendium's own synthesis. Legal content s
current only toits stated date.
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FRONT MATTER

KEY MESSAGE

The compendium canbe read

Howto Use This
Compendium e

chaptertemplate, classified
statements and fourlinked
assessment methodsleta
reader enter where needed and
follow cross-referencesto the
evidence.

Purpose and scope

This chapteris a practical guide to the compendium. It explains how the parts and chapters are organized, offers
reading paths forcommon tasks and readers, maps the foundational questions of fairness practice to the chapters
that answer them, and explains the conventions areader meets in every chapter. It was compiled from the reading
guides that open each part and from the compendium's chapters. Areader who knows the task at hand can go straight
to thereading paths; areader new to the subject can start with the Executive Overview and the first chapters of Parts |
andll.

How the compendiumis organized

The compendium has twelve parts with 115 chapters and three appendix volumes. Each part is a standalone document
that opens with a short account of the part, its positionin the whole and areading guide, and each canbe read onits
own. Parts I, Vand Vlll are each published in two volumes because of theirlength. Chapter numbers run continuously
from1to 115 and are fixed across all parts and versions, so a cross-reference such as "see Chapter 32" always names
the same chapter. The full table of contents follows the front matter.

The chapter template

Every chapterfollows one template, so that areader always knows where to look.
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How to Use This Compendium

TABLE 7. Sections of achapterandtheiruse

SECTION

WHAT IT GIVES THE READER

Overview

Key questions

Definitions and terminology
Body sections

Competing interpretations and
limitations

Common questions
Conclusions and open questions

References

What the chapter covers, why it matters, its neighbors, learning objectives
The foundational questions the chapteranswers

The terms the chapteruses, defined before use

Foundations, formal treatment, methods, worked examples, practice

Where the field disagrees and what the chapter's claims do not cover

Questions practitioners ask, with answers
Normative and methodological conclusions, and research gaps

Every cited workin APA 7, with a DOl or stable URL

Each sectionis written to make sense whenread onits own, so a section found by search can be used without reading

the whole chapter; its definitions and cross-references point to the rest.

Reading paths by task

TABLE 8. Whereto start forcommon tasks

TASK START WITH CONTINUE WITH

Start a fairness assessment of a system Chapter 36 Chapter110andits fourmethods
Identify historical risks forause case Chapterll Chapters6to 8

Choose fairness criteria Chapter22 Chapters 14to0 20

Locate where bias enters Chapter 35 Chapters 25t0 29

Audit data before training

Choose and specify metrics

Report a quantitative finding
Choose anintervention

Fix a model that cannot be retrained
Automate fairness checks

Monitor a deployed system

Assess alarge language model or agent
Use explanationsin anassessment
Meet alegal duty to explain

Decide which obligations apply

Make a claim otherscanrely on
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Chapters 37 and 38 Chapters 24 and 43

Chapter44 Chapters 39 to 43, Appendix C
Chapter45 Chapters41land 42

Chapter 46 Chapters 47 to 57 by intervention point
Chapters 55to0 57 Chapter46

Chapters 59 and 60 Chapter58

Chapters 61 and 62 Chapters 63 and 64
Chapters 67 and 69 Chapters112and 113
Chapters76and 77 Chapters71land 81
Chapter79 Chapter 86
Chapters90and 91 Chapters 85to0 88

Chapter93 Chapters 94to0 96
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TASK START WITH CONTINUE WITH
Judge a certificate or auditreport Chapter101 Chapters 97 to 100
Organize fairness workinateam Chapter 102 Chapters 103to 105
Setup fairness governance Chapter106 Chapters 107 to 109

Reading orders within parts

Some chapters build on one anotherand are best read in sequence; the reading guide of each part states which.
Chapters 12 and 13 fix the notation that every later chapter uses. The causal chapters, Chapters 30 to 33, build onone
anotherand on Part Il (Part lll). The statistical chapters, Chapters 41to 43, are best read in order, and Chapter43is
essential wherever groups orintersections are small (Part V). Chapter 62 assumes the tracking set up in Chapter 61
(Part VI). Chapter 69 assumes Chapters 67 and 68 (Part VII). Chapters 70 and 71are best read before the rest of Part VIII,
Chapters 97 to 100 form one sequence on digital trust infrastructure (Part X), Chapters 102 to 105 form one sequence
on agile delivery (Part XI), and Chapter115is best read last (Part XlI).

Shared cases

Several parts follow one case through their chapters, so that assessments can be compared. Chapters 65, 67 and 68
use a university admissions case and Chapter 66 a university course recommender, and Chapter 69 uses anagentin
first-stage hiring (Part VIl). Chapters 102 to 105 share a university admissions case, which Chapters 106 to 108 continue
atthe level of the organization, and Chapter 110 follows aloan application system through every phase of an audit (Part
Xl). Chapter111lists the case studies used across the compendium with the chapter that treats eachin full.

The questions the compendium answers

The questions below are the foundational questions of fairness practice, from diagnosis through treatment to
organizational and engineering implementation. Eachis answered in fullin the chapters named.

TABLE 9. Foundational questions and where they are answered

QUESTION CHAPTERS
How do historical patterns of discrimination appearin technology, and which apply to a given 6to08,11
system?

How are abstractideas of fairness turned into precise definitions, and why do they conflict? 3,12t0 20
Where and how does bias enter the machine learning life cycle? 25t029,35
How is fairness quantified, validated and communicated? 39to44
How do fairness definitions translate into technical interventions? 30t0 32,46
Where in the pipeline should one intervene? 46

Which technical approaches address which types of bias? 47t057
How are fairness improvements balanced against performance? 20,52,54
How do existing fairness libraries differ, and how are they combined? 58

Why are fairness metrics hard to compute correctly at scale? 40,43
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QUESTION

CHAPTERS

Where in data pipelines should bias detection and mitigation occur?

What threatens fairness after deployment, and how is it monitored?

What do complex architectures such as language, ranking and vision models require?
How are agile practices redesigned to carry fairness work?

Who owns fairness outcomes, and how is progress tracked?

How do regulatory requirements become development and governance practice?

38,47t049,60
34,61t0 64
651069

102to0 105
63,106 t0 108

85,86,90,95

Interventions are tied to the target criterion, though less tightly thanis often claimed: group-specific thresholds, for

example, canbe chosento equalize selection rates (demographic parity) or true positive rates (equal opportunity)

(Chapters 46 and 55). The intervention point should follow a causal diagnosis of where a disparity enters, because

without that diagnosis an intervention may harm the group itis meant to protect or create new problems while

addressing the symptom (Chapters 30 and 46). And the trade-off between fairness and predictive performance

should be measured on the systemrather than assumed (Chapters 20 and 54).

The assessment methods and the audit workflow

Fourmethods of the compendium carry an assessment from context to evidence, and the Fairness Audit Playbook

combines them into one workflow with scoping, decision, reporting and monitoring phases (Chapter110). A fifth

method selects interventions once the audit has found a violation (Chapter 46). The worksheets for the methods are

collectedin Appendix|inthe order of the workflow.
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FIGURE 1. The phases of the Fairness Audit Playbook and the chapters behind them

Phase O: scoping

L

Phase 1: historical context

=

Phase 2: criteria selection Chapter1l

/

Phase 3: bias sources Chapter22

C

Phase 4: metrics

Chapter 35

/

Phase 5: findings, decisions

Chapter 44

/

Phase 6: reporting

Chapter46

Source: validant.ai.

TABLE 10. The methods of the compendium

Phase 7: monitoring

METHOD

CHAPTER

WHAT IT PRODUCES

Historical Context Assessment Method 11

Fairness Definition Selection Method
Bias Source Identification Method
Fairness Metrics Selection Method

Intervention Strategy Selection
Method

Fairness Audit Playbook

22

35

44

46

110

A documented, prioritized list of system-specific risks
Adocumented choice of fairness criteria for the context
Aranked map of the points where bias enters

Specified, validated metrics and reports for the chosen criteria

Achosenintervention point and method

One traceable workflow combining the four assessment
methods
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METHODOLOGICAL POSITION - ENTER ANYWHERE, BUT KEEP THE CHAIN

Areader may enter the workflow at any phase, for example to choose metrics for a system whose criteria were
fixed earlier. The documentation should still record the earlier links, because every finding, decision and
remedy must trace back to the historical context, the criteria and the bias sources it rests on (Chapter110).

Conventionsinevery chapter

Framed boxes

Framed boxes mark the kind of authority a statement claims: an established finding, a legal or normative requirement,
amethodological position of validant.ai oran open question. Definition, example and key takeaway boxes structure
the text. The chapter on scientific and editorial method explains each class. Areader who needs to know whether a
statement is a theorem, alegal duty orarecommended practice should look first forits box.

Notation and terms

All chapters use one notation, fixed in Chapter12: X for features, Afor the protected attribute, Y for the true outcome, R
forascore, Yfora prediction and D for a decision, with per-group quantities written with a subscript, such as TPR, for
the true positive rate of group a. Appendix B lists every symbol with the chapter that defines it. Fixed technical terms
keep one meaning throughout; Appendix A gives the consolidated definition of each and Appendix L shows where
eachdefined termis defined.

Cross-references and references

Cross-references name chapters by number ("Chapter19"), figures and tables by their subject. Each chapterhasits
ownreference listin APA7, with a DOl or stable URL for every entry, so areader can open the source of any claim.
Appendix K collects all cited sources in one register with the chapters that cite each.

Legal content

Legal contentis stated as of November 2026 and should be checked against the current law beforeitis relied on (Part
IX). In particular, the Al Act provisions on bias detection with special-category data are cited as Article 4a, inserted by
Regulation (EU) 2026/1744, and not as the former Article 10(5) (Chapter 86). Appendix F gives the legal and regulatory
matrix by jurisdiction.

The appendices

The appendices are forlooking up rather than reading. Appendix Volume Tholds the controlled glossary (A), the
mathematical notation (B) and the index of definitions and cross-references (L). Appendix Volume 2 holds the fairness
metrics catalog (C), the explainability methods catalog (D), the statistical methods (E) and the worked numerical
examples (H). Appendix Volume 3 holds the legal and regulatory matrix (F), the standards and normative references
(G), the templates, checklists and method worksheets (I), the evidence and assurance-claim taxonomy (J) and the
bibliography and source register (K). The appendix entries name the chapters they are taken from.
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Citing the compendium

Apartis cited withits author, year, title, part and publisher, and a chapter by its number within the work, for example:
Glinz, D.(2026). The Al Trust & Fairness Compendium, Part lI: Formal Foundations of Algorithmic Fairness. Glinz &
Company GmbH (validant.ai), Chapter19. Each part carries its document identifier (VAI-COMP-PO1 to VAI-COMP-P12)
and version number; a citation should name the versionread, because later versions may correct the text.
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FRONT MATTER

Full Table of Contents ™

The compendium has twelve parts with 115
chapters and three appendix volumes; each
partis a standalone document, and chapter
numbers are fixed across the whole work.

Part |: Foundations of Trust, Justice and Non-Discrimination

TABLE 11. Chaptersof Partl

CHAPTER TITLE

1 TheNature of Trust

2 TrustinArtificial Intelligence

3 Conceptions of Fairness and Justice

4 Ethical Frameworks for Fairness Evaluation

5 Equality, Equity and Human Dignity

6 Historical Patterns of Discrimination in Technology

7 DataRepresentation and Social Context

8 ModernManifestations of Historical Biases

9 Human Rights, Human Agency and Contestability
10 Fairness, Explainability and Accountability

11 TheHistorical Context Assessment Method
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Part Il: Formal Foundations of Algorithmic Fairness

TABLE 12. Chaptersof Partll

CHAPTER TITLE

12 Formalizing Algorithmic Decision-Making

13 Probability and Statistical Foundations

14 Independence: Demographic Parity and Related Criteria

15 Separation: Equal Opportunity and Equalized Odds

16 Sufficiency: Predictive Parity and Calibration

17 Individual Fairness

18 Causal and Counterfactual Fairness Criteria

19 Impossibility Theorems

20 Fairness Trade-offs

21 Fairness Beyond Binary Classification: Scores, Regression and Ranking

22 Contextual Selection of Fairness Criteria

Partlll: Bias, Discrimination and Causality

Publishedin 2 volumes: Volume 1, Chapters 23 to 29; Volume 2, Chapters 30 to 35.

TABLE 13. Chaptersof Partlll

CHAPTER TITLE

23 Direct, Indirect and Systemic Discrimination

24 Protected Characteristics, Sensitive Attributes and Proxies
25 DataCollectionand Representation Biases

26 Algorithm Design and Implementation Biases
27 FeedbackLoopsand Amplification Effects

28 SystemInteraction and Deployment Biases

29 Intersectionality and Compound Discrimination
30 From Correlation to Causation

31 Building Causal Models for Bias Detection

32 The Counterfactual Fairness Framework

33 Causallnference with Limited Data

34 Distribution Shift and Emerging Discrimination

35 The Bias Source Identification Method
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PartIV: Measuring Fairness: Metrics and Statistical Evidence

TABLE 14. Chaptersof PartIlV

Full Table of Contents

CHAPTER TITLE

36 Fairness Assessment Methodology

37 Comprehensive Data Auditing

38 BiasDetectioninRaw Data

39 Group Fairness Metrics

40 Implementing Fairness Metrics

41 Statistical Validation and Confidence Intervals

42 Statistical Significance and Robustness

43 Small Samples and Sparse Subgroups

44 The Fairness Metrics Selection Method

45 Limits of Quantitative Fairness Assessment

PartV: Fairness Interventions

Publishedin 2 volumes: Volume 1, Chapters 46 to 52; Volume 2, Chapters 5310 57.

TABLE 15. ChaptersofPartV

CHAPTER

TITLE

46
47
48
49
50
51
52
53
54
55
56

57

Choosing an Intervention Strategy

Reweighting and Resampling

Distribution Transformation

Feature Engineering and Transformation for Fairness
Fairness-Aware Data Generation

Fairness Objectives and Constraints
Fairness-Aware Loss Functions and Regularization
Adversarial Debiasing

Multi-Objective Optimization

Threshold Optimization

Calibration Across Groups

Prediction Transformation Methods
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Part VI: Fairness Engineering and Operations

TABLE 16. Chaptersof Part VI

CHAPTER TITLE

58 The Fairness Tooling Ecosystem

59 Fairnessinthe Development Workflow

60 Automated Bias ChecksinCl/CD

61 Metric Tracking and Real-Time Bias Detection
62 Drift Detectionand Alerting

63 Fairness Dashboards and Reporting

64 A/BTestingforFairness

Part VII; Fairness in Advanced Al Architectures

TABLE 17. Chaptersof Part VI

CHAPTER TITLE

65 Deep Learning Systems

66 Recommendation and Ranking Systems
67 Large lLanguage Models

68 Multi-Modal and Vision Models

69 Generative and Agentic Systems

Part VIII: Explainability, Interpretability and Non-Discrimination

Publishedin 2 volumes: Volume 1, Chapters 70 to 76; Volume 2, Chapters 77 to 82.

TABLE 18. Chaptersof Part VIl

CHAPTER TITLE

70 Foundations of Al Explainability

71 Explainability and Fairness

72 Taxonomy of Explainability Methods

73 Feature Attribution Methods

74 Counterfactual Explanations and Algorithmic Recourse
75 Causal Explainability

76 Group-LevelandIntersectional Explanations
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CHAPTER

TITLE

77

78

79

80

81

82

Explanation Quality, Fidelity and Robustness
Human-Centered Explainability
Explainability and Legal Rights

Explainability in Generative and Agentic Al
Explainability as Assurance Evidence

Limits, Risks and Fairness of Explanations

Part IX: Legal, Ethical and Regulatory Foundations

TABLE 19. Chaptersof PartIX

CHAPTER

TITLE

83
84
85
86
87
88
89
90
91

92

Legal Standards for Algorithmic Fairness

International Human Rights and Non-Discrimination Law
The Global Regulatory Landscape

The EU Al Act and GDPR Article 22

Swiss Legal and Regulatory Framework

United States Anti-Discrimination Frameworks
International Standards and Governance Principles

Risk Classification and Assessment Systems
Sector-Specific Obligations

Ethics Beyond Compliance and Regulatory Change
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Part X: Al Assurance, Evidence and Digital Trust

TABLE 20. Chaptersof PartX

CHAPTER TITLE

93 FromFairness Measurement to Assurance
94 Claims, Evidence and Assurance Arguments
95 Evidence Collection and Audit Trails
96 Independent Assessment and Reproducibility
97 Verifiable Credentials and Digital Attestations
98 Identity, Provenance and Evidence Integrity
99 Validity, Revocation and Continuous Assurance
100 Trust Registries and Distributed Trust Infrastructures

101 Limits of Certification and Assurance

Part XI: Fairness in Organizational Practice

TABLE 21. Chaptersof Part Xl

CHAPTER TITLE

102 Integrating Fairnessinto Agile Principles

103 Fairness User Stories and Acceptance Criteria

104 Sprint Planning and Execution for Fairness

105 Fairness Ceremonies and Checkpoints

106 RolesandResponsibilities for Fairness

107 Documentation and Communication Frameworks
108 Governance Mechanisms and Decision Processes
109 Incident Management, Remediation and Redress
110 The Fairness Audit Playbook: anIntegrated Workflow

111 Applied Case Studies
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Part Xll: Emerging Challenges and Research Frontiers

TABLE 22. Chapters of Part XIl

CHAPTER TITLE

112 FairnessinlLarge Language Models and Generative Al
113 Autonomous Agents and Delegated Decisions
114 Adaptive Systems and Collective Impacts

115 Anlintegrated Research Agenda

Appendices

TABLE 23. Appendixvolumes

VOLUME APPENDICES

Appendix A Controlled glossary; BMathematical notation; L Index of definitions and cross-references
Volume 1

Appendix C Fairness metrics catalog; D Explainability methods catalog; E Statistical methods; H Worked
Volume 2 numerical examples

Appendix FLegalandregulatory matrix; G Standards and normative references; | Templates, checklists and
Volume 3 methodworksheets; J Evidence and assurance-claim taxonomy; K Bibliography and source register

END OF FRONT MATTER
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