
G LO S S A RY

AI Ethics and Governance

Artificial Intelligence Ethics Fundamentals,

Algorithmic Bias
Related terms: fairness, discrimination, data quality
Explanation: Systematic and unintended favoring of certain groups caused by flawed data, design choices,
or model assumptions. Example: A hiring AI that scores male candidates higher due to historic hiring data.
Practical application: Auditing models for disparate impact before deployment. Challenges: Identifying
hidden biases, balancing accuracy with equity, and mitigating bias without sacrificing performance.

Artificial General Intelligence (AGI)
Related terms: narrow AI, superintelligence, autonomy
Explanation: A form of AI that possesses the ability to understand, learn, and apply knowledge across any
domain at human‑level competence. Example: A hypothetical system that can design scientific experiments,
write poetry, and drive cars. Practical application: Long‑term policy planning for societal impact. Challenges:
Uncertain risk profile, alignment of values, and governance of potentially transformative technologies.

Accountability
Related terms: responsibility, liability, governance
Explanation: The obligation of individuals or organizations to answer for AI‑driven decisions and their
outcomes. Example: A medical diagnostics AI misclassifies a tumor; the deploying hospital must explain the
error. Practical application: Creating audit trails and documentation for model development. Challenges:
Tracing decisions through complex pipelines, attributing liability across multiple stakeholders.

Adversarial Attack
Related terms: robustness, perturbation, security
Explanation: Techniques that deliberately manipulate input data to cause AI systems to produce erroneous
outputs. Example: Slightly altered stop‑sign images that cause autonomous vehicles to misinterpret them.
Practical application: Stress‑testing AI models for resilience. Challenges: Keeping up with evolving attack
methods and balancing security with model accessibility.

Algorithmic Transparency
Related terms: explainability, interpretability, openness
Explanation: The degree to which the inner workings of an AI system are understandable to stakeholders.
Example: Publishing the decision‑tree structure of a credit‑scoring model. Practical application: Enhancing
trust in AI by providing clear documentation. Challenges: Trade‑offs between proprietary IP and openness,
and the difficulty of simplifying complex deep‑learning models.

Bias Mitigation
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Related terms: fairness, debiasing, preprocessing
Explanation: Methods used to reduce or eliminate bias in AI systems, including data rebalancing,
algorithmic constraints, and post‑processing adjustments. Example: Re‑weighting under‑represented
demographic groups in training data. Practical application: Integrating fairness constraints into model loss
functions. Challenges: Defining fairness metrics, avoiding over‑correction, and maintaining model utility.

Beneficence
Related terms: non‑maleficence, ethical principle, welfare
Explanation: The ethical obligation to promote well‑being and positive outcomes through AI applications.
Example: Designing AI‑driven health interventions that improve patient outcomes. Practical application:
Prioritizing projects with clear societal benefits. Challenges: Measuring long‑term benefits versus short‑term
gains, and avoiding paternalistic approaches.

Black‑Box Model
Related terms: opacity, deep learning, interpretability
Explanation: AI systems whose internal processes are not readily understandable, often due to complex
architectures. Example: A convolutional neural network classifying images without exposing feature
importance. Practical application: Using advanced models for high‑accuracy tasks where explainability is
secondary. Challenges: Regulatory compliance, user trust, and difficulty in diagnosing errors.

Data Governance
Related terms: data stewardship, compliance, lifecycle
Explanation: The framework of policies, standards, and practices that ensure data is managed responsibly
throughout its lifecycle. Example: Implementing a data catalog with access controls for training datasets.
Practical application: Enforcing GDPR compliance in AI pipelines. Challenges: Balancing data utility with
privacy, and coordinating across organizational silos.

Data Minimization
Related terms: privacy, collection limitation, purpose restriction
Explanation: Collecting only the data necessary to achieve a specific AI objective, reducing exposure risk.
Example: Using aggregated traffic flow counts instead of individual vehicle trajectories. Practical application:
Designing models that operate on synthetic or anonymized data. Challenges: Determining the minimal
dataset that still yields acceptable performance.

Data Provenance
Related terms: lineage, traceability, metadata
Explanation: Recording the origin, history, and transformations applied to data used in AI development.
Example: Logging the source of training images and any augmentations. Practical application: Facilitating
audits and reproducibility. Challenges: Maintaining comprehensive logs without excessive overhead, and
integrating provenance across heterogeneous pipelines.
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Data Privacy
Related terms: confidentiality, anonymization, consent
Explanation: Protecting personal information from unauthorized access or disclosure during AI processing.
Example: Applying differential privacy to a language model trained on user chats. Practical application:
Implementing privacy‑preserving techniques in model training. Challenges: Balancing privacy guarantees
with model accuracy, and navigating cross‑jurisdictional regulations.

Deceptive AI
Related terms: misinformation, deepfake, manipulation
Explanation: AI systems designed to intentionally mislead or impersonate humans. Example: Synthetic voice
generators used to impersonate a CEO. Practical application: Developing detection tools for fraudulent
content. Challenges: Rapid advancement of generation techniques and the need for real‑time verification.

Democratic Governance
Related terms: participatory, oversight, policy
Explanation: Involving diverse stakeholders in AI decision‑making to ensure alignment with public values.
Example: Public consultations on facial‑recognition deployment in city spaces. Practical application: Creating
advisory boards with citizen representation. Challenges: Ensuring meaningful participation and avoiding
tokenism.

Discrimination
Related terms: bias, inequality, protected class
Explanation: Unfair treatment of individuals based on attributes such as race, gender, or age by AI systems.
Example: A loan‑approval algorithm that systematically rejects applicants from a certain ethnicity. Practical
application: Conducting impact assessments to detect discriminatory outcomes. Challenges: Defining
protected groups, and addressing indirect discrimination through proxy variables.

Ethical AI Framework
Related terms: principles, guidelines, standards
Explanation: Structured set of values and practices guiding responsible AI development and deployment.
Example: A corporate policy outlining fairness, transparency, and accountability. Practical application:
Embedding the framework into project lifecycle checkpoints. Challenges: Translating abstract principles into
concrete actions and measuring compliance.

Explainability
Related terms: interpretability, transparency, user trust
Explanation: The capacity of an AI system to provide understandable reasons for its outputs. Example:
Feature importance scores for a credit‑risk model. Practical application: Using model‑agnostic techniques
like SHAP to generate explanations. Challenges: Providing meaningful explanations for high‑dimensional
models without oversimplification.
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Fairness
Related terms: justice, equity, bias mitigation
Explanation: The pursuit of equitable outcomes across different demographic groups in AI‑driven decisions.
Example: Ensuring a hiring AI offers similar selection rates for men and women. Practical application:
Implementing demographic parity or equalized odds constraints. Challenges: Selecting appropriate fairness
metrics and reconciling trade‑offs with accuracy.

Feedback Loop
Related terms: reinforcement, self‑learning, drift
Explanation: A cycle where AI outputs influence the data that later trains the same system, potentially
amplifying biases. Example: Recommendation algorithms that promote already popular items, reducing
diversity. Practical application: Monitoring and adjusting model updates to prevent runaway effects.
Challenges: Detecting subtle reinforcement patterns and designing corrective mechanisms.

Human‑in‑the‑Loop (HITL)
Related terms: oversight, control, decision support
Explanation: Incorporating human judgment at critical points of AI operation to ensure ethical outcomes.
Example: A radiologist reviewing AI‑generated tumor detections before final diagnosis. Practical application:
Designing interfaces that allow easy human intervention. Challenges: Determining appropriate levels of
automation and preventing over‑reliance on AI.

Human‑Centric AI
Related terms: user‑focused, empowerment, design
Explanation: Designing AI systems that prioritize human values, agency, and well‑being. Example: Voice
assistants that adapt to user preferences while respecting privacy. Practical application: Conducting
user‑experience studies to align system behavior with expectations. Challenges: Balancing personalization
with fairness and avoiding manipulation.

Impact Assessment
Related terms: risk analysis, DPIA, evaluation
Explanation: Systematic evaluation of potential ethical, social, and legal consequences of an AI system
before deployment. Example: Assessing privacy risks of a facial‑recognition system in public spaces.
Practical application: Completing templates that document identified risks and mitigation strategies.
Challenges: Anticipating unforeseen harms and maintaining assessments as models evolve.

Inclusivity
Related terms: diversity, accessibility, representation
Explanation: Ensuring AI systems consider and serve the needs of varied populations, including marginalized
groups. Example: Voice recognition that works equally well for speakers with different accents. Practical
application: Gathering diverse training data and testing across demographic slices. Challenges: Overcoming
data scarcity for under‑represented groups and avoiding tokenistic inclusion.
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Inference
Related terms: prediction, deployment, runtime
Explanation: The process of applying a trained AI model to new data to generate outputs. Example: Running
a sentiment‑analysis model on live social‑media streams. Practical application: Optimizing inference latency
for real‑time applications. Challenges: Maintaining privacy during inference and ensuring consistent
performance across environments.

Intentional Harm
Related terms: malicious use, weaponization, sabotage
Explanation: Deliberate deployment of AI to cause damage, such as autonomous weapons or cyber‑attacks.
Example: AI‑driven drones programmed to target civilian infrastructure. Practical application: Developing
international treaties to restrict certain AI capabilities. Challenges: Verification of compliance and rapid
technological advancement outpacing regulation.

Interpretability
Related terms: explainability, model insight, transparency
Explanation: The degree to which a human can understand the internal mechanics of an AI model. Example:
Visualizing activation maps in a convolutional network to see what features trigger a classification. Practical
application: Selecting inherently interpretable models for high‑stakes domains. Challenges: Trade‑offs with
predictive power and the difficulty of interpreting deep neural networks.

Job Displacement
Related terms: automation, reskilling, economic impact
Explanation: The reduction or elimination of human labor due to AI‑driven automation. Example:
Automated customer‑service chatbots replacing call‑center agents. Practical application: Designing
transition programs for affected workers. Challenges: Forecasting displacement timelines and ensuring
equitable retraining opportunities.

Justifiable AI
Related terms: ethics, proportionality, necessity
Explanation: AI applications that can be defended as appropriate, necessary, and proportionate to a
legitimate aim. Example: Using AI for fraud detection where benefits outweigh privacy intrusions. Practical
application: Conducting cost‑benefit analyses to support deployment decisions. Challenges: Subjectivity in
weighing benefits against rights infringements.

Knowledge Distillation
Related terms: model compression, teacher‑student, efficiency
Explanation: Transferring knowledge from a large “teacher” model to a smaller “student” model to reduce
resource demands. Example: Compressing a language model for mobile deployment while preserving
performance. Practical application: Facilitating edge‑AI use cases with limited compute. Challenges: Ensuring
distilled models retain fairness and do not inherit hidden biases.
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Legal Compliance
Related terms: regulation, GDPR, CCPA
Explanation: Adhering to applicable laws governing data protection, nondiscrimination, and AI use. Example:
Implementing data subject access rights for users of a recommendation engine. Practical application:
Conducting regular audits against regulatory checklists. Challenges: Navigating overlapping jurisdictions
and keeping pace with evolving legislation.

Model Drift
Related terms: concept shift, degradation, monitoring
Explanation: The gradual decline in model performance due to changes in underlying data distributions.
Example: A spam filter becoming less effective as spammers adopt new tactics. Practical application: Setting
up continuous performance monitoring and retraining pipelines. Challenges: Detecting subtle drift early and
allocating resources for timely updates.

Model Explainability
Related terms: interpretability, post‑hoc, transparency
Explanation: Techniques that provide insight into how a model arrived at a particular decision. Example:
Counterfactual explanations that show minimal changes needed to flip a loan‑approval outcome. Practical
application: Supplying end‑users with understandable rationales for automated decisions. Challenges:
Generating explanations that are both accurate and comprehensible to non‑technical stakeholders.

Model Governance
Related terms: ML Ops, lifecycle, oversight
Explanation: Structured processes that manage model development, deployment, monitoring, and
retirement. Example: Version‑controlled repositories for training scripts and hyperparameters. Practical
application: Instituting approval gates before models enter production. Challenges: Aligning governance
with agile development cycles and ensuring cross‑functional accountability.

Model Robustness
Related terms: stability, resilience, stress testing
Explanation: The ability of an AI system to maintain performance under varied or adverse conditions.
Example: An autonomous vehicle’s perception system handling rain, fog, and glare. Practical application:
Conducting scenario‑based testing across environmental factors. Challenges: Defining comprehensive
robustness criteria and balancing robustness with computational cost.

Neural Architecture Search (NAS)
Related terms: autoML, optimization, design space
Explanation: Automated methods for discovering optimal neural network structures for a given task.
Example: Using NAS to design a compact image‑classification model for IoT devices. Practical application:
Reducing manual engineering effort in model design. Challenges: High computational expense and
ensuring discovered architectures meet ethical constraints.
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Non‑Maleficence
Related terms: do no harm, safety, precaution
Explanation: The ethical principle that AI systems should not cause injury or suffering. Example: Designing
medical‑diagnostic AI that avoids false negatives that could endanger patients. Practical application:
Implementing safety checks and fail‑safe mechanisms. Challenges: Anticipating indirect harms and
quantifying acceptable risk levels.

Open‑Source AI
Related terms: collaboration, community, licensing
Explanation: AI software whose source code is publicly available for use, modification, and distribution.
Example: The TensorFlow library enabling researchers worldwide to build models. Practical application:
Accelerating innovation through shared resources. Challenges: Managing security vulnerabilities, ensuring
responsible use, and reconciling open‑source with proprietary interests.

Privacy‑Preserving Machine Learning
Related terms: federated learning, differential privacy, secure aggregation
Explanation: Techniques that enable model training without exposing raw sensitive data. Example: Multiple
hospitals collaboratively training a disease‑prediction model without sharing patient records. Practical
application: Deploying federated learning frameworks for cross‑institutional research. Challenges:
Maintaining model accuracy while guaranteeing strong privacy guarantees.

Proportionality
Related terms: necessity, balance, justification
Explanation: Ensuring that the scope and impact of an AI system are commensurate with its intended
benefit. Example: Limiting the geographic range of surveillance cameras to only high‑crime zones. Practical
application: Conducting proportionality assessments during project planning. Challenges: Defining
measurable thresholds and avoiding mission creep.

Regulatory Sandbox
Related terms: pilot, experimentation, compliance
Explanation: Controlled environments where innovators can test AI applications under regulatory oversight.
Example: A fintech firm trialing AI‑driven credit scoring within a sandbox granted by a financial regulator.
Practical application: Accelerating innovation while monitoring for compliance breaches. Challenges: Scaling
sandbox results to broader deployments and ensuring consistent oversight.

Responsible AI
Related terms: ethical AI, governance, trust
Explanation: The overarching approach that integrates ethical considerations throughout the AI lifecycle.
Example: Embedding fairness checks, transparency reports, and stakeholder engagement in every project
phase. Practical application: Creating cross‑functional responsible‑AI committees. Challenges:
Operationalizing abstract principles and measuring impact across diverse initiatives.
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Risk Assessment
Related terms: threat analysis, mitigation, impact
Explanation: Systematic identification and evaluation of potential adverse outcomes associated with AI
deployment. Example: Evaluating the risk of false positives in an AI‑based security alarm system. Practical
application: Prioritizing mitigation strategies based on severity and likelihood. Challenges: Capturing
emergent risks and updating assessments as models evolve.

Safety‑Critical AI
Related terms: mission‑critical, reliability, certification
Explanation: AI systems whose failure could lead to catastrophic consequences, such as in aviation or
healthcare. Example: An AI controller for a surgical robot. Practical application: Subjecting the system to
rigorous verification, validation, and certification processes. Challenges: Achieving provable guarantees for
complex learning‑based components.

Scalable Governance
Related terms: framework, automation, oversight
Explanation: Governance structures that can be applied consistently across multiple AI projects and
organizational units. Example: A centralized policy engine that automatically flags models lacking fairness
documentation. Practical application: Deploying governance dashboards that aggregate compliance
metrics. Challenges: Balancing uniform standards with domain‑specific flexibility.

Self‑Supervised Learning
Related terms: unsupervised, representation learning, pretraining
Explanation: Learning paradigms where models generate their own supervisory signals from raw data.
Example: Language models predicting masked words to learn linguistic structure. Practical application:
Reducing reliance on labeled datasets for downstream tasks. Challenges: Ensuring that learned
representations do not encode harmful biases.

Social Impact
Related terms: public good, equity, externalities
Explanation: The broader effects of AI on society, including economic, cultural, and environmental
dimensions. Example: AI‑driven content recommendation shaping public discourse. Practical application:
Conducting community impact workshops before launch. Challenges: Measuring intangible outcomes and
addressing unintended societal shifts.

Software Bill of Materials (SBOM)
Related terms: dependency, supply chain, transparency
Explanation: A detailed inventory of all components, libraries, and versions used in an AI software stack.
Example: Listing the specific TensorFlow version and associated plugins in a model package. Practical
application: Facilitating vulnerability tracking and compliance verification. Challenges: Maintaining
up‑to‑date SBOMs in fast‑moving development environments.
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Stakeholder Engagement
Related terms: participation, consultation, co‑design
Explanation: Involving affected parties—users, regulators, civil society—in AI design and decision‑making.
Example: Hosting workshops with patient advocacy groups when developing a health‑AI tool. Practical
application: Incorporating feedback loops into product roadmaps. Challenges: Managing divergent interests
and ensuring representation of marginalized voices.

Transparency
Related terms: openness, disclosure, accountability
Explanation: The practice of making AI processes, data, and decisions visible to relevant parties. Example:
Publishing a model’s training dataset composition alongside its performance metrics. Practical application:
Providing dashboards that display real‑time decision pathways. Challenges: Avoiding information overload
and protecting trade secrets while meeting transparency expectations.

Trustworthiness
Related terms: reliability, credibility, ethical alignment
Explanation: The degree to which users and society can rely on AI systems to act as intended and adhere to
ethical norms. Example: A navigation AI consistently delivering safe routes in diverse conditions. Practical
application: Establishing certification schemes that signal trust levels. Challenges: Building trust after
high‑profile failures and addressing cultural variations in trust expectations.

Unintended Consequences
Related terms: side effects, emergent behavior, risk
Explanation: Outcomes that were not anticipated during AI design, often arising from complex interactions.
Example: An AI recommendation engine amplifying extremist content inadvertently. Practical application:
Conducting scenario‑planning exercises to surface hidden risks. Challenges: Predicting rare events and
allocating resources for mitigation.

Value Alignment
Related terms: goal specification, ethics, control problem
Explanation: Ensuring that AI objectives correspond with human values and societal norms. Example:
Programming an autonomous drone to prioritize civilian safety over mission completion. Practical
application: Encoding ethical constraints directly into reward functions. Challenges: Formalizing vague
human values and preventing value drift over time.

Verification and Validation (V&V)
Related terms: testing, quality assurance, compliance
Explanation: Systematic processes to confirm that an AI system meets specifications (verification) and fulfills
its intended purpose (validation). Example: Unit testing model components and conducting field trials for a
traffic‑prediction AI. Practical application: Documenting V&V results as part of regulatory submissions.
Challenges: Scaling V&V for large, data‑driven pipelines and handling stochastic behavior.
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Virtual Adversarial Training
Related terms: regularization, robustness, perturbation
Explanation: A technique that improves model stability by exposing it to adversarially generated
perturbations during training. Example: Enhancing a speech‑recognition model’s resilience to background
noise. Practical application: Integrating virtual adversarial loss into the training objective. Challenges:
Balancing robustness gains with additional computational cost.

Bias Auditing
Related terms: fairness assessment, compliance, diagnostics
Explanation: Systematic examination of AI models to uncover and quantify bias across demographic groups.
Example: Running a bias audit on a facial‑recognition system to compare error rates by skin tone. Practical
application: Generating audit reports for internal governance and external regulators. Challenges: Selecting
appropriate metrics and ensuring audits are repeatable.

Explainable AI (XAI)
Related terms: interpretability, transparency, user trust
Explanation: A subfield focused on developing methods that make AI decisions understandable to humans.
Example: Heat‑map visualizations that highlight image regions influencing a classification. Practical
application: Deploying XAI tools in customer‑support chatbots to justify responses. Challenges: Providing
explanations that are both accurate and actionable for diverse user groups.

Fairness‑Aware Learning
Related terms: bias mitigation, constraint optimization, equity
Explanation: Training approaches that incorporate fairness constraints directly into the learning objective.
Example: Adding a penalty term to reduce disparity in false‑negative rates across genders. Practical
application: Using constrained optimization solvers to balance accuracy and fairness. Challenges: Defining
suitable fairness constraints and handling multi‑objective trade‑offs.

Governance Framework
Related terms: policy, oversight, structure
Explanation: The set of rules, processes, and institutions that guide AI development and use within an
organization. Example: A corporate charter that outlines roles for data stewards, ethics officers, and model
reviewers. Practical application: Enforcing compliance through automated policy checks. Challenges:
Keeping the framework agile in fast‑changing technological contexts.

Human Rights Impact Assessment
Related terms: rights, DPIA, ethical review
Explanation: Evaluation of how an AI system may affect internationally recognized human rights such as
privacy, freedom of expression, and non‑discrimination. Example: Assessing a surveillance AI for potential
infringements on freedom of assembly. Practical application: Integrating rights‑based criteria into project
approval gates. Challenges: Interpreting abstract rights in concrete technical terms and reconciling
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conflicting rights.

Interpretability‑by‑Design
Related terms: transparent models, architecture, constraints
Explanation: Building AI systems with inherent explanatory capabilities rather than adding post‑hoc
explanations. Example: Choosing decision‑tree classifiers for loan approvals to provide clear rule sets.
Practical application: Defining model selection criteria that prioritize interpretability for regulated domains.
Challenges: Accepting potential reductions in predictive performance and navigating stakeholder
expectations.

Model Card
Related terms: documentation, transparency, disclosure
Explanation: Standardized documentation that summarizes a model’s purpose, performance, limitations,
and ethical considerations. Example: A model card for a facial‑recognition system detailing accuracy across
age groups. Practical application: Publishing model cards alongside open‑source releases to inform users.
Challenges: Ensuring completeness, keeping cards updated, and avoiding over‑simplification.

Neuro‑Symbolic AI
Related terms: hybrid models, reasoning, deep learning
Explanation: Integrating neural networks with symbolic reasoning to combine pattern recognition with
logical inference. Example: A system that uses deep vision to identify objects and then applies rule‑based
reasoning for scene understanding. Practical application: Enhancing explainability by linking learned
features to symbolic concepts. Challenges: Designing seamless integration and managing computational
overhead.

Privacy Impact Assessment (PIA)
Related terms: risk assessment, GDPR, compliance
Explanation: Evaluation of how personal data processing in AI may affect privacy and what safeguards are
needed. Example: Assessing a smart‑city traffic‑prediction AI for potential re‑identification risks. Practical
application: Documenting mitigation steps such as data minimization and anonymization. Challenges:
Anticipating novel privacy attacks and aligning assessments with diverse regulatory regimes.

Responsible Data Use
Related terms: ethics, stewardship, consent
Explanation: Practices that ensure data is collected, stored, and processed in ways that respect individuals
and communities. Example: Obtaining informed consent before using user‑generated content to train a
recommendation engine. Practical application: Implementing data‑access controls and audit logs.
Challenges: Balancing data utility with privacy and navigating consent fatigue.

Risk‑Based Approach
Related terms: prioritization, assessment, mitigation
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Explanation: Allocating resources and governance effort proportionally to the level of risk an AI system
poses. Example: Applying rigorous review for a medical‑diagnostic AI while using lighter checks for a
low‑impact chatbot. Practical application: Developing risk matrices that map impact severity to required
oversight. Challenges: Accurately estimating risk levels and avoiding under‑estimation of low‑probability
high‑impact events.

Safety Engineering
Related terms: hazard analysis, fail‑safe, reliability
Explanation: Discipline focused on designing AI systems that prevent or mitigate unsafe outcomes. Example:
Embedding watchdog timers that halt autonomous vehicle control if sensor data becomes inconsistent.
Practical application: Conducting hazard analyses during system design. Challenges: Predicting rare failure
modes and integrating safety checks without impairing functionality.

Secure AI
Related terms: adversarial defense, confidentiality, integrity
Explanation: Protecting AI systems from malicious manipulation, data breaches, and unauthorized access.
Example: Using encrypted model weights to prevent theft of proprietary algorithms. Practical application:
Implementing robust authentication for model APIs. Challenges: Balancing security measures with
performance and usability.

Social Justice
Related terms: equity, fairness, inclusion
Explanation: Pursuing AI development that actively reduces systemic inequalities and promotes equitable
outcomes. Example: Deploying AI tools that improve access to legal aid for underserved communities.
Practical application: Setting equity targets for AI project outcomes. Challenges: Measuring social impact
and confronting entrenched power structures.

Stakeholder Mapping
Related terms: analysis, influence, interest
Explanation: Identifying and categorizing individuals or groups affected by an AI system to inform
engagement strategies. Example: Mapping regulators, end‑users, and advocacy groups for a
facial‑recognition deployment. Practical application: Prioritizing outreach based on stakeholder influence
and concern levels. Challenges: Capturing dynamic stakeholder relationships and avoiding omission of
marginalized voices.

Transparency‑by‑Design
Related terms: openness, architecture, documentation
Explanation: Building AI systems that inherently expose relevant information about data, models, and
decision logic. Example: Using modular pipelines where each stage logs its inputs and outputs for
auditability. Practical application: Automating generation of traceability reports during model training.
Challenges: Managing the overhead of extensive logging and ensuring that transparency does not
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compromise security.

Trust Framework
Related terms: governance, certification, standards
Explanation: Structured set of criteria and processes that establish confidence in AI systems among users
and regulators. Example: A national AI trust mark that requires compliance with fairness and safety
standards. Practical application: Conducting third‑party assessments to award trust certifications.
Challenges: Achieving consensus on criteria and preventing “trust laundering” where symbols mask
inadequate practices.

Unsupervised Learning
Related terms: clustering, representation, autoencoders
Explanation: Machine‑learning techniques that infer patterns from unlabeled data without explicit guidance.
Example: Grouping news articles into topics using latent Dirichlet allocation. Practical application:
Discovering hidden structures in large datasets for downstream tasks. Challenges: Interpreting learned
clusters and ensuring they do not reinforce hidden biases.

Value‑Sensitive Design
Related terms: ethics, participatory, stakeholder
Explanation: An approach that integrates human values throughout the technology design process.
Example: Designing an AI tutoring system that respects student autonomy and privacy. Practical application:
Conducting workshops to elicit values and translating them into design requirements. Challenges:
Reconciling conflicting values and operationalizing abstract principles.

Verification
Related terms: validation, testing, compliance
Explanation: The process of confirming that an AI system conforms to specified technical requirements.
Example: Checking that a model’s code adheres to coding standards and passes unit tests. Practical
application: Automated CI/CD pipelines that enforce verification checks before deployment. Challenges:
Capturing non‑functional requirements such as ethical constraints within verification suites.

Zero‑Shot Learning
Related terms: transfer learning, generalization, few‑shot
Explanation: Enabling AI models to correctly perform tasks on classes or domains they have never seen
during training. Example: A language model answering questions about a new scientific field without
domain‑specific fine‑tuning. Practical application: Reducing data collection costs for emerging applications.
Challenges: Ensuring reliability when extrapolating beyond known data and avoiding hidden biases.

Algorithmic Accountability
Related terms: responsibility, audit, traceability
Explanation: Holding creators and operators of AI systems answerable for the outcomes their algorithms
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produce. Example: Publishing an audit log that records model version, input data, and decision timestamps
for each transaction. Practical application: Establishing internal policies that require justification for
algorithmic changes. Challenges: Managing complex supply chains where multiple parties contribute to a
single AI pipeline.

Bias Amplification
Related terms: feedback loop, reinforcement, disparity
Explanation: The phenomenon where AI systems increase existing biases present in training data, often
through iterative learning. Example: A content recommendation engine that repeatedly surfaces
stereotypical portrayals, reinforcing user preferences. Practical application: Monitoring bias metrics across
training cycles to detect amplification. Challenges: Isolating amplification effects from normal model
improvements.

Computational Ethics
Related terms: algorithmic morality, value alignment, AI safety
Explanation: The study of embedding ethical reasoning directly into computational processes. Example:
Implementing a utility function that penalizes actions violating privacy norms. Practical application:
Designing agents that evaluate ethical constraints before executing actions. Challenges: Formalizing ethical
theories in a way that machines can process and resolve conflicts.

Data Anonymization
Related terms: de‑identification, privacy, masking
Explanation: Techniques that remove personally identifying information from datasets to protect individual
privacy. Example: Replacing names with random identifiers and generalizing exact ages to age ranges.
Practical application: Sharing health datasets for research while complying with privacy regulations.
Challenges: Preventing re‑identification through linkage attacks and maintaining data utility.

Data Ethics
Related terms: stewardship, consent, fairness
Explanation: The moral principles governing the collection, storage, analysis, and sharing of data. Example:
Ensuring that user data used for training does not exploit vulnerable populations. Practical application:
Establishing ethical review boards for data‑intensive projects. Challenges: Aligning diverse cultural
expectations and handling ambiguous consent situations.

Data Sovereignty
Related terms: jurisdiction, localization, governance
Explanation: The concept that data is subject to the laws and regulations of the country where it is collected
or stored. Example: Storing European citizen data on servers located within the EU to comply with GDPR.
Practical application: Designing multi‑region data architectures that respect jurisdictional constraints.
Challenges: Managing cross‑border data flows and reconciling conflicting legal regimes.
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Ethical Risk
Related terms: harm, reputation, compliance
Explanation: Potential for adverse moral outcomes arising from AI deployment, including loss of trust or
violation of societal norms. Example: An AI chatbot inadvertently providing discriminatory advice. Practical
application: Including ethical risk registers in project management tools. Challenges: Quantifying ethical risk
and integrating it with traditional risk management frameworks.

Explainability Gap
Related terms: opacity, user understanding, trust deficit
Explanation: The disparity between the technical complexity of AI models and the ability of end‑users to
comprehend their decisions. Example: Users unable to understand why a loan application was denied by a
deep‑learning model. Practical application: Providing simplified, domain‑specific explanations that bridge
the gap. Challenges: Avoiding oversimplification that misrepresents model behavior.

Fairness Metric
Related terms: statistical parity, equal opportunity, disparity
Explanation: Quantitative measures used to assess how equitably an AI system treats different groups.
Example: Calculating the difference in false‑positive rates between demographic groups. Practical
application: Selecting appropriate metrics during model evaluation phases. Challenges: Choosing metrics
aligned with organizational values and handling metric trade‑offs.

Human Oversight
Related terms: control, review, governance
Explanation: Mechanisms that ensure humans retain ultimate authority over AI decisions, especially in
high‑stakes contexts. Example: A pilot manually approving an autonomous aircraft’s landing sequence.
Practical application: Designing interfaces that enable rapid human intervention. Challenges: Preventing
automation bias where humans over‑trust AI outputs.

Inclusive Design
Related terms: accessibility, diversity, universal design
Explanation: Crafting AI products that accommodate a wide range of abilities, languages, and cultural
contexts. Example: Speech‑recognition systems that support multiple dialects and low‑resource languages.
Practical application: Conducting usability testing with diverse participant groups. Challenges: Scaling
testing across many user segments and avoiding inadvertent exclusion.

Model Drift Detection
Related terms: monitoring, alerting, retraining
Explanation: Techniques for identifying when a model’s performance degrades due to changes in data
distribution. Example: Statistical tests that compare current input feature distributions to historic baselines.
Practical application: Automated alerts that trigger model retraining pipelines. Challenges: Setting
appropriate sensitivity thresholds and distinguishing drift from natural variability.
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Neural Network Pruning
Related terms: compression, sparsity, efficiency
Explanation: Removing redundant neurons or connections from a trained network to reduce size and
inference time. Example: Pruning a language model to fit on edge devices while preserving core
functionality. Practical application: Deploying lighter models in resource‑constrained environments.
Challenges: Maintaining accuracy and avoiding removal of latent bias‑carrying pathways.

Privacy‑Enhancing Technologies (PETs)
Related terms: encryption, anonymization, secure computation
Explanation: Tools and methods that protect personal data throughout AI processing. Example:
Homomorphic encryption allowing computations on encrypted data without
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