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DESIGN & DEVELOPMENT CONTROLS
Requirements Definition:
•	 Clear articulation of intended functionality, performance 

criteria, and safety requirements.
•	 Identification of potential risks and ethical considerations.
Design Planning:
•	 Structured planning for architecture, data sources, algorithms, 

and validation methods.
•	 Incorporation of risk mitigation strategies early in the design 

phase.
Data Governance and Quality Control:
•	 Ensuring data is representative, unbiased, and secure.
•	 Data pre-processing and validation to prevent skewed or 

erroneous inputs.
Model Development and Validation:
•	 Implementation of robust algorithms with safety and fairness 

considerations.
•	 Rigorous testing for accuracy, bias, robustness, and resilience 

against adversarial inputs.
Documentation and Traceability:
•	 Maintaining comprehensive records of design choices, data 

sources, and testing procedures.
•	 Facilitating transparency and accountability.
Testing and Verification:
•	 Simulated scenarios, real-world pilot testing, and validation 

against requirements.
•	 Assessment of AI behavior under diverse and edge-case 

conditions.
Deployment Controls:
•	 Phased rollout plans, monitoring mechanisms, and rollback 

procedures.
•	 Ensuring ongoing oversight of AI performance and risks post-

deployment.
Continuous Improvement:
•	 Feedback loops for ongoing monitoring, incident analysis, 

and updates.
•	 Risk reassessment and adaptation of controls as the system 

evolves.

TESTING & VALIDATION
Objective Setting:
•	 Define clear goals for testing, such as fairness, robustness, 

accuracy, and safety.
Test Data and Scenarios:
•	 Use representative, diverse, and comprehensive datasets.
•	 Develop realistic and edge-case scenarios to evaluate AI 

behavior in different conditions.
Performance Evaluation:
•	 Assess accuracy, precision, recall, and other relevant metrics.
•	 Monitor for biases, discrimination, and unfair outcomes.
Robustness Testing:
•	 Test AI resilience against adversarial attacks and unexpected 

inputs.
•	 Verify consistent performance across different environments and 

conditions.
Bias and Fairness Assessment:
•	 Identify and mitigate biases in data and model outputs.
•	 Ensure equitable treatment across different user groups.
Explainability and Interpretability:
•	 Validate that AI decisions can be understood and justified.
•	 Provide insights into model reasoning to facilitate 

trustworthiness.
Compliance and Ethical Review:
•	 Ensure adherence to legal standards, ethical principles, and 

organizational policies.
Simulation and Real-World Testing:
•	 Conduct simulations to predict real-world performance.
•	 Pilot testing in controlled environments before full deployment.
Documentation and Reporting:
•	 Record testing procedures, results, and identified issues.
•	 Maintain traceability for accountability and future audits.
Continuous Monitoring and Revalidation:
•	 Implement ongoing testing post-deployment.
•	 Reassess and update models regularly to address emerging risks 

and data shifts.
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TRANSPARENCY & EXPLAINABILITY
Model Interpretability:
•	 Techniques that make AI models understandable, such as 

feature importance, decision trees, or rule-based systems.
•	 Ensuring that stakeholders can comprehend how inputs 

influence outputs.
Documentation of Design and Development:
•	 Detailed records of model architecture, data sources, training 

procedures, and decision-making processes.
•	 Facilitates traceability and accountability.
Explainable Outputs:
•	 Providing clear, human-understandable explanations for 

specific AI decisions or predictions.
•	 Using methods like LIME, SHAP, or counterfactual 

explanations.
Transparency of Data Usage:
•	 Clear communication about data collection, preprocessing, 

and data governance practices.
•	 Ensure stakeholders understand the data foundations of the 

AI system.
Model and System Documentation:
•	 Comprehensive documentation of model assumptions, 

limitations, and intended use.
•	 Supports users and auditors in understanding AI behavior.
User-Centric Explanations:
•	 Tailoring explanations to different audiences, such as 

developers, regulators, or end-users.
•	 Enhances trust and informed decision-making.
Monitoring and Reporting:
•	 Ongoing transparency through performance dashboards, 

audit logs, and periodic reporting.
•	 Identifies potential issues or biases over time.
Stakeholder Engagement:
•	 Involving diverse stakeholders in the design and review of 

explanations.
•	 Ensure explanations are meaningful and relevant to all 

parties.

MONITORING & AUDITING
Performance Monitoring:
•	 Continuous tracking of AI model accuracy, precision, recall, and 

other performance metrics.
•	 Detects performance degradation over time or in changing 

environments.
Bias and Fairness Audits:
•	 Regular assessment for bias, discrimination, or unfair outcomes.
•	 Ensures AI systems treat all user groups equitably.
Data Quality and Drift Detection:
•	 Monitoring data inputs for inconsistencies, anomalies, or shifts (data 

drift).
•	 Ensures the ongoing relevance and quality of data used by AI 

models.
Compliance Checks:
•	 Verification that AI systems adhere to legal, ethical, and 

organizational standards.
•	 Facilitate audits for regulatory compliance.
Security and Vulnerability Assessments:
•	 Identification of potential security risks, such as adversarial attacks or 

vulnerabilities.
•	 Regular vulnerability scans and penetration testing.
Logging and Record-Keeping:
•	 Maintaining detailed logs of AI decisions, inputs, outputs, and 

changes.
•	 Supports traceability and accountability during audits.
Automated Alerts and Reporting:
•	 Setting thresholds for key metrics to trigger alerts when issues arise.
•	 Regular reporting for oversight and decision-making.
Stakeholder Review and Feedback:
•	 Incorporating feedback from users, auditors, and other stakeholders.
•	 Facilitates continuous improvement based on real-world insights.
Periodic Reassessment and Updates:
•	 Scheduled reviews of AI systems, models, and processes.
•	 Implementing updates to address emergent risks, new data, or 

changing requirements.
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ACCESS CONTROL & 
SECURITY MEASURES

Identity and Access Management (IAM):
•	 Authentication mechanisms such as passwords, multi-factor 

authentication (MFA), and biometric verification.
•	 Role-based access control (RBAC) to restrict system access based 

on user roles.
Data Security and Privacy Controls:
•	 Encryption of data at rest and in transit.
•	 Data anonymization and masking to protect sensitive 

information.
•	 Strict data governance policies to prevent unauthorized access.
Secure Model Deployment:
•	 Using secure environments (e.g., sandboxing, secure cloud 

environments) for deploying AI models.
•	 Implementing firewalls, intrusion detection, and prevention 

systems.
Secure Coding and Development Practices:
•	 Following cybersecurity best practices during AI system 

development.
•	 Regular patching and updates to address vulnerabilities.
Monitoring and Logging:
•	 Continuous surveillance of access logs to detect unauthorized 

activities.
•	 Real-time alerts for suspicious actions or breaches.
Threat Detection and Response:
•	 Implementing cybersecurity tools to identify and respond to 

security incidents.
•	 Developing incident response plans specific to AI systems.
User Training and Awareness:
•	 Training personnel on security protocols, data handling, and safe 

access practices.
•	 Promoting a security-conscious culture within the organization.
Policy Enforcement and Audits:
•	 Regular reviews and audits to ensure compliance with access 

control policies.
•	 Enforcement of policies through automated controls and manual 

checks.

DATA MANAGEMENT PRACTICES
Data Governance:
•	 Establishing policies, standards, and procedures for data 

handling.
•	 Defining data ownership, accountability, and stewardship.
Data Quality Assurance:
•	 Ensuring data accuracy, completeness, consistency, and 

reliability.
•	 Regular validation and cleansing processes to maintain high data 

quality.
Data Collection and Acquisition:
•	 Collecting data from reputable and relevant sources.
•	 Ensuring data is representative and unbiased.
Data Privacy and Security:
•	 Implementing measures to protect sensitive and personally 

identifiable information (PII).
•	 Ensuring compliance with data privacy regulations such as GDPR 

or CCPA.
Data Annotation and Labeling:
•	 Consistently labeling data to facilitate model training.
•	 Maintaining transparency and traceability of data annotations.
Data Storage and Backup:
•	 Using secure, scalable storage solutions.
•	 Regular backups to prevent data loss.
Data Accessibility and Sharing:
•	 Ensuring authorized access to data while preventing 

unauthorized access.
•	 Facilitating appropriate data sharing within and outside the 

organization.
Data Lifecycle Management:
•	 Managing data from collection through usage, archiving, and 

eventual disposal.
•	 Ensuring data is current and relevant for its intended purpose.
Data Documentation and Metadata Management:
•	 Recording data provenance, versioning, and context.
•	 Supporting data discovery, reuse, and auditing.
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STAKEHOLDER ENGAGEMENT
Stakeholder Identification:
•	 Recognizing all relevant parties, including users, 

regulators, developers, and affected communities.
Communication and Information Sharing:
•	 Providing clear, accessible information about AI systems, 

their purposes, and potential risks.
•	 Ensuring transparency in processes, decisions, and 

limitations.
Involvement in Design and Development:
•	 Engaging stakeholders in the requirements gathering 

and design phases.
•	 Incorporating diverse perspectives to identify potential 

risks and ethical concerns.
Feedback Collection:
•	 Gathering input, concerns, and suggestions from 

stakeholders during and after deployment.
•	 Using surveys, interviews, workshops, or digital 

platforms.
Education and Awareness:
•	 Offering training or resources to enhance understanding 

of AI systems and associated risks.
•	 Promoting responsible use and ethical considerations.
Collaborative Decision-Making:
•	 Involving stakeholders in setting policies, standards, and 

risk mitigation strategies.
•	 Building consensus and shared ownership of risk 

management efforts.
Monitoring and Reporting:
•	 Keeping stakeholders informed about system 

performance, updates, and incident responses.
•	 Reporting on risk mitigation outcomes and lessons 

learned.
Complaint and Grievance Mechanisms:
•	 Establishing channels for stakeholders to raise concerns 

or report issues.
•	 Addressing grievances promptly and transparently.

IMPLEMENTATION OF ETHICAL 
GUIDELINES / POLICIES

Establishing Clear Ethical Principles:
•	 Defining core values such as fairness, transparency, accountability, 

privacy, and safety.
Policy Development and Documentation:
•	 Creating detailed policies aligned with ethical guidelines.
•	 Documenting standards for data handling, model development, 

deployment, and monitoring.
Stakeholder Involvement:
•	 Engaging diverse stakeholders in the formulation and review of ethical 

policies.
•	 Incorporating perspectives from affected communities, experts, and 

regulators.
Training and Capacity Building:
•	 Educating staff and decision-makers on ethical principles, legal 

requirements, and organizational policies.
•	 Promoting ethical literacy across teams involved in AI lifecycle.
Integration into Processes:
•	 Embedding ethical considerations into design, development, testing, and 

deployment workflows.
•	 Using checklists, review boards, and approval processes informed by 

ethical criteria.
Impact Assessments:
•	 Conducting ethical impact assessments to evaluate potential harms and 

benefits.
•	 Applying risk mitigation strategies based on findings.
Monitoring and Compliance:
•	 Regular audits and assessments to ensure adherence to ethical policies.
•	 Utilizing performance metrics and reporting mechanisms.
Responsiveness and Revision:
•	 Updating policies in response to new insights, societal values, or 

emerging risks.
•	 Maintaining flexibility to adapt to evolving ethical standards.
Accountability and Enforcement:
•	 Setting up accountability mechanisms, such as oversight committees or 

ethics boards.
•	 Enforcing policies consistently and transparently.


