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Three Theses on the Impact of the EU Al Act on the
Translation Industry

Thesis 1: Control and Auditing under Disclosure Obligation

The disclosure obligation will make controls easier. The more sensitive the data, the
greater the likelihood that a company will be audited. Additionally, complaints from
affected individuals could prompt data protection authorities to act.

Concepts that could address thesis 1:

1.1 Data Classification

1.2 Compliance Auditing

1.3 Risk-Based Monitoring

1.4 Whistleblower Mechanisms

1.1 Data Classification

I. GDPR:
o Article 9: Processing of special categories of personal data
o Article 30: Records of processing activities, which requires data
controllers and processors to classify and document data types.
II. EUAIAct:
o Article 13: Technical documentation — involves identifying categories of
data used.
Ill. Technically implementing data classification
Concept: Data Classification System for Ensuring Compliance with the EU Al Act
and GDPR

A. Obijective:
To ensure compliance with data protection regulations and facilitate effective auditing,

implement a data classification system that identifies and categorizes data based on its

sensitivity and regulatory requirements.

B. Steps for Implementation:

1. Define Classification Categories:
o Define data sensitivity levels based on GDPR requirements:

= Public Data: Data that can be shared publicly without restrictions.

= Internal Data: Data that is used internally within the organization
but does not contain personal or sensitive information.
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Confidential Data: Personal data that is protected under GDPR,
such as names, addresses, and other identifying information.

Highly Sensitive Data: Data that falls under GDPR Article 9 (e.g.,
health, biometric, or legal data), requiring special protections.

2. Automated Data Tagging:
o Use automated tools to classify data during both data input and
processing phases:

Natural Language Processing (NLP) tools can be used to scan
documents and identify patterns that indicate the presence of
personal or sensitive information.

Metadata Tagging: Add metadata tags to documents indicating
their classification level. This metadata can include data type,
sensitivity level, and handling requirements.

3. Data Classification Engine:

o Develop orimplement a Data Classification Engine to automatically
analyze and assign classification labels based on predefined rules.

o Machine Learning (ML) models can enhance accuracy over time:

Train models to recognize different types of data (e.g., financial,
legal, medical).

The ML system should continuously learn from new inputs and
adapt classification criteria accordingly.

4. Policy Integration:

o Integrate classification policies with data handling rules:

Access Control: Classification levels should dictate access
restrictions. For example, only authorized personnel should
access highly sensitive data.

Encryption: Implement encryption for all classified data. Public
and internal data might use standard encryption, while highly
sensitive data should be encrypted with stronger algorithms (e.g.,
AES-256).

Retention Policy: Set data retention rules based on classification
levels. Highly sensitive data should have shorter retention periods
compared to public data.



5. Compliance Auditing and Monitoring:
o Auditing Tools: Implement auditing tools that monitor how classified
datais accessed, modified, and transferred. These tools should track
compliance and detect potential violations.

o Alert System: Set up alerts for suspicious activities involving sensitive
data classifications, such as unauthorized access attempts.

6. UserTraining and Interface:
o Develop an easy-to-use interface for employees to manually classify data
when necessary, ensuring that automated systems can be supplemented
by human decision-making.

o Conduct training programs to educate employees about data
classification levels and best practices for handling different types of
data.

. Technical Architecture:

Data Ingestion Layer: Use data ingestion tools that feed data into the
classification engine for initial analysis.

Classification Engine: Implement classification based on rule-based algorithms
and ML models.

Metadata Storage: Store classification labels alongside data in a secure
Metadata Repository.

Audit Log and Monitoring: Maintain logs for all data activities in a centralized
logging system, which auditors can access for compliance checks.

. Compliance Alignment:

GDPR: This system aligns with GDPR Article 30 for maintaining records of
processing activities and ensures Article 5 (Data Minimization and
Accountability) is adhered to.

EU Al Act: Classification allows for easier implementation of Article 13
(Technical documentation) and ensures that sensitive data receives heightened
protection as required under the Act.

Benefits:
Improved Compliance: Easier compliance with GDPR and the EU Al Act by
ensuring that the most sensitive data is appropriately protected.

Streamlined Auditing: Facilitates auditing and monitoring activities, ensuring
quick responses to regulatory requests and audits.
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¢ Risk Management: Reduces the risk of data breaches and non-compliance by
implementing safeguards appropriate for each classification level.

This classification system will help ensure that data is handled according to its
sensitivity, thereby reducing compliance risk and improving control over data

processing activities. Let me know if you need more details or further refinement of this
concept!

1.2 Compliance Auditing
I. GDPR:

o Article 24: Responsibility of the controller to implement appropriate
measures for compliance.

o Article 32: Security of processing, requiring regular reviews and audits.
Il. EUAIAct:

o Article 62: Post-market monitoring plan, which involves auditing activities.

o Article 65: Reporting of serious incidents and malfunctioning.

lll. Technically implementing compliance auditing

Concept: Compliance Auditing System for Translation Companies to Align with EU
Al Act and GDPR

A. Objective:
To ensure compliance with the EU Al Act and GDPR, implement a robust compliance
auditing system that continually monitors data processing activities, identifies
violations, and generates reports for regulatory compliance.

B. Steps for Implementation:
1. Define Compliance Requirements:

o ldentify the key requirements for GDPR and the EU Al Act:

= GDPR Requirements: Consent management, lawful basis for data
processing, data minimization, secure data handling, data subject
rights.

= EU Al Act Requirements: Transparency, risk assessment,
traceability, and human oversight for high-risk Al systems.

2. Compliance Audit Engine:
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o Develop a Compliance Audit Engine that integrates with all systems
handling data:

» The engine should be capable of monitoring data processing,
tracking data movement, and logging activities.

= Event Listeners can be used to capture and log every significant
event related to data handling.

3. Automated Compliance Checkpoints:

o Setup automated compliance checkpoints across key systems and
workflows, including:

= Data Access: Monitor who is accessing sensitive data and
whether proper authorization exists.

= Data Transfers: Track data transfers, both internal and external, to
ensure that any sharing of data is GDPR-compliant.

= Training Data Usage: Verify that training data for machine
translation complies with disclosure requirements, avoiding usage
of unauthorized or non-consented data.

4. Audit Logs & Data Traceability:
o Maintain comprehensive audit logs:
» Track all data access, modification, transfers, and deletions.

= Utilize immutable logging databases (e.g., using blockchain-like
technology) to ensure logs cannot be tampered with.

o Implement Data Traceability mechanisms to track data lineage,
providing a clear view of where data originated, how it has been used, and
by whom.

5. Audit Report Generation:

o Generate periodic audit reports that can be reviewed internally and
provided to regulators if requested:

= Reports should include a summary of compliance status,
incidents, data access records, and risk assessment outcomes.

= Utilize Business Intelligence (Bl) Tools to present audit data
visually, making compliance gaps easier to understand.

6. Risk Assessment Framework:
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o Implement a Risk Assessment Framework:

= Regularly assess risks associated with data processing activities
and Al systems.

= Utilize machine learning to identify abnormal activities that
could indicate non-compliance (e.g., repeated access to highly
sensitive data by an unauthorized user).

7. Alerts and Incident Response:
o Setup Real-Time Alerts:

= Create automated alerts for non-compliance events, such as
unauthorized access, breach of data transfer policies, or
processing of data without lawful basis.

= Integrate with an Incident Response System that automatically
notifies relevant personnel, allowing prompt mitigation actions.

8. Human Oversight & Whistleblower Mechanism:
o Human Oversight:

= Ensure there are desighated compliance officers responsible for
reviewing audit logs and confirming system compliance.

o Implement a Whistleblower Mechanism:

= Create a channel through which employees or stakeholders can
anonymously report any compliance violations, triggering an
internal audit.

9. Audit Trails for Al Systems:
o Establish Audit Trails for machine translation models:

= Ensure all data used in training is documented, and any model
update is logged.

= Provide clear information on how training data aligns with legal
requirements and its sources, allowing retrospective verification.

C. Technical Architecture:

o Data Logging Layer: Collect logs from different data-handling activities, using
centralized log aggregation.

e Audit Engine: Perform automated checks and generate alerts using predefined
rules.
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« Dashboard & Reporting Tools: Visualize compliance metrics and provide
reporting capabilities to compliance officers.

e Alert Mechanism: Utilize messaging systems or notification services for real-
time alerts.

D. Compliance Alignment:
e GDPR: Aligns with Article 24 (Responsibility of the controller) and Article 32
(Security of processing), ensuring ongoing monitoring and auditing.

e EU Al Act: Supports Article 62 (Post-market monitoring) and Article 65
(Reporting of incidents), ensuring Al systems are continually monitored for
compliance.

E. Benefits:
¢ Proactive Risk Identification: Automated compliance checks reduce the risk of
non-compliance by identifying issues before they become breaches.

¢ Enhanced Transparency: Detailed logging and traceability provide transparency
into data processing activities, essential for regulatory compliance.

o Efficient Auditing: Automated auditing reduces the workload for compliance
teams and ensures that compliance checks are consistently performed.

This compliance auditing system will help ensure that translation companies comply
with both the EU Al Act and GDPR, enhancing control over data handling and reducing
risks associated with sensitive information. Let me know if you nheed more details or
further refinement of this concept!

1.3 Risk-Based Monitoring
I. GDPR:

o Article 35: Data Protection Impact Assessment (DPIA) - this requires a
risk-based approach to assess potential risks of processing.

o Article 25: Data protection by design and by default — encourages a risk
assessment and management strategy.

II. EUAIAct:

o Article 9: Risk management system, which requires high-risk Al systems
to implement continuous risk monitoring.

o Article 54: Conformity assessment procedures for high-risk systems,
requiring proactive risk management.
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Ill. Concept fortechnically implementing risk-based monitoring
Concept: Risk-Based Monitoring System for Ensuring Compliance with the EU Al Act
and GDPR

A. Objective:
To identify and mitigate risks related to the processing of sensitive data in translation
workflows by implementing a dynamic, risk-based monitoring system that prioritizes
high-risk activities and responds effectively to detected risks.

B. Steps for Implementation:
1. Define Risk Categories:

o RiskLevel Categorization:

= High-Risk: Activities involving processing of special categories of
personal data (GDPR Article 9), including health, legal, or
biometric information.

= Moderate-Risk: Processing involving regular personal data where
there is a risk of potential non-compliance.

= Low-Risk: Routine activities that are unlikely to involve personal or
sensitive data.

2. Risk Assessment Engine:

o Implement a Risk Assessment Engine that assesses the risk level of
different activities:

= Utilize machine learning algorithms to continuously assess data
processing activities for patterns that indicate increased risk (e.g.,
unauthorized access attempts).

= Incorporate rule-based analysis to identify activities that
automatically fall into high-risk categories (e.g., accessing health
data).

3. Dynamic Risk Monitoring:

o Set up continuous monitoring mechanisms to track data processing
activities based on predefined risk levels:

= For high-risk activities, use real-time monitoring to capture data
access, data transfers, and processing activities.

= For moderate-risk activities, use scheduled monitoring to check
compliance with GDPR and the EU Al Act.

4. Anomaly Detection System:
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o Implement an Anomaly Detection System:

Use machine learning models to establish baselines of hormal
user behavior (e.g., frequency and timing of data access).

Detect deviations from normal behavior, such as accessing
highly sensitive data outside of typical working hours, which may
indicate a security threat.

5. Risk-Based Alerts and Escalation:

o Alert System:

Configure alerts based on risk thresholds. High-risk anomalies
should generate immediate alerts, while moderate-risk issues may
prompt periodic reports.

o Escalation Procedures:

When high-risk activities are flagged, escalate the alerts to
compliance officers or data protection officers for quick review.

Integrate an incident management system to track the escalation
and resolution of flagged issues.

6. Risk Prioritization Dashboard:

o Develop a Risk Monitoring Dashboard that visualizes risk levels for
different data processing activities:

Show a heat map indicating risk levels across various operations.

Provide a risk score that changes dynamically as activities are
logged.

Integrate with Business Intelligence Tools to help compliance
teams prioritize actions.

7. Real-Time Data Classification Integration:

o Data Classification System Integration:

Integrate risk monitoring with data classification to ensure that
the system is aware of the sensitivity of each data set and can
adjust risk levels accordingly.

Highly Sensitive Data automatically triggers high-risk monitoring
protocols.
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8. Audit and Compliance Reporting:

o Generate Compliance Reports that highlight activities involving high-risk
data:

= Usethese reports to assess potential compliance violations.

= Provide detailed logs and explanations to auditors, regulators, or
data protection authorities when required.

9. Adaptive Learning and Improvement:

o Implement an Adaptive Learning Mechanism to improve monitoring
capabilities over time:

» The system should learn from previous alerts and incidents to
better classify future activities.

= Incorporate feedback from compliance teams to fine-tune risk
assessment algorithms.

C. Technical Architecture:
o Data Collection Layer: Use APIs or data collection tools to gather real-time
information on data processing activities.

¢ Risk Assessment Engine: Analyze incoming data and assess risk levels.
¢ Anomaly Detection Module: Use machine learning to identify unusual patterns.

o Dashboard & Reporting Tools: Visualize risk scores and create compliance
reports.

e Alert System: Send notifications to relevant stakeholders for high-risk activities.

D. Compliance Alignment:

e GDPR: This system aligns with Article 32 (Security of processing) and Article 35
(Data Protection Impact Assessment - DPIA), by ensuring appropriate security
measures based on risk.

e EU Al Act: Supports Article 9 (Risk management system) by requiring
continuous monitoring of high-risk activities and Article 54 (Conformity
assessment) for proactive risk management.

E. Benefits:
¢ Proactive Risk Management: Identifies and addresses potential issues before
they become significant compliance problems.

o Efficient Resource Allocation: Focuses monitoring efforts on high-risk
activities, making better use of available resources.
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¢ Enhanced Security and Compliance: Reduces the risk of data breaches and
non-compliance through real-time monitoring and alerting.

By implementing this risk-based monitoring system, translation companies can
efficiently manage the complexities of complying with both the EU Al Act and GDPR,
ensuring sensitive data is protected while focusing resources effectively. Let me know if
you need more details or further refinement of this concept!

1.4 Whistleblower Mechanisms

I. GDPR:
o While GDPR does not specifically outline whistleblower provisions,
Article 77 (Right to lodge a complaint) allows individuals to report
violations, similar to whistleblower protection.

II. EUAIAct:
o Article 71: Complaints to national authorities, which can act similarly to
whistleblower mechanisms by allowing individuals to bring up issues
regarding Al systems.

o Article 60: Market surveillance authorities have the obligation to gather
and act on information, possibly prompted by whistleblowers.

lll. Concept for technically implementing whistleblower mechanisms

Concept: Whistleblower Mechanism System for Ensuring Compliance with the EU Al
Act and GDPR

A. Obijective:
To ensure compliance with the EU Al Act and GDPR, implement a whistleblower
mechanism that provides a secure and anonymous channel for employees or
stakeholders to report violations and irregularities related to data handling and Al
practices.

B. Steps for Implementation:
1. Define Reporting Scope:

o Reporting Categories:

= Data Handling Violations: Incidents where personal data or
sensitive information is processed unlawfully or without proper
authorization.
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= Al Model Usage Issues: Violations involving improper training
data, non-compliance with transparency requirements, or misuse
of Al systems.

* Non-Compliance with Security Protocols: Situations where
security protocols for data protection are bypassed, leading to
potential data breaches.

2. Secure Reporting Channel:
o Develop a Secure Online Platform for whistleblower reporting:

= End-to-End Encryption: Ensure all communications on the
platform are encrypted, protecting the confidentiality of the
whistleblower.

= Anonymous Submission Option: Allow for anonymous reporting
by removing identifiable information from submissions. Use
technologies like Tor integration for extra anonymity.

7. Whistleblower Hotline Integration:
o Establish a Whistleblower Hotline:

= Provide a toll-free number where whistleblowers can report
incidents anonymously.

= Use speech recognition technology to document reports
securely, ensuring that the information gathered is accurately
captured for review.

3. Anonymous Feedback Collection Box:
o Implement an Anonymous Digital Feedback Box:

= Allow employees and stakeholders to submit concerns without
fear of retaliation.

= Use secure web forms that do not capture IP addresses or other
identifying information to ensure anonymity.

4. Tracking and Case Management System:
o Develop a Case Management System to manage reported incidents:

= Eachreport should be assigned a unique case number, allowing
the whistleblower to follow up on the status of the report without
disclosing their identity.

19



= The system should track every action taken on a report, providing
complete audit trails.

5. Risk Prioritization of Reports:
o Implement a Risk Assessment Framework to prioritize reports:

= Assignrisk levels (e.g., high, medium, low) to each report based on
its potential impact on data security and compliance.

» Utilize natural language processing (NLP) tools to analyze
incoming reports and detect keywords that may indicate a higher
risk.

6. Notification and Escalation Procedures:
o Develop a Notification and Escalation Workflow:

= High-risk reports should trigger immediate alerts to compliance
officers or data protection officers.

= Automated Notifications: Send notifications to designated teams
based on the risk category and escalate critical issues to top
management or regulatory bodies as needed.

7. Protection Measures for Whistleblowers:
o Implement strong Whistleblower Protection Policies:

= Assure whistleblowers that any information reported will be
handled confidentially and securely.

= Ensure that any data shared with authorities or management is
sanitized to remove identifying information.

8. Data Analysis and Reporting:
o DataAggregation and Reporting:

= Regularly analyze whistleblower reports to detect patterns that
may indicate systemic issues.

» Generate compliance audit reports for internal use and to
demonstrate to regulators that the organization has a functioning
whistleblower mechanism.

9. Awareness Campaign:

o Conduct Employee Awareness Campaigns:
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= Train employees on how to use the whistleblower system and
emphasize the importance of reporting non-compliance.

= Provide educational materials and onboarding sessions to make
employees comfortable with the reporting process.

C. Technical Architecture:
e Secure Submission Platform: Secure web form with end-to-end encryption,
accessible through a secure web portal.

¢ Case Management Database: Centralized database with restricted access to
store and manage reports.

o Alert System: Real-time alerts for high-priority reports, notifying compliance
officers.

¢ Risk Assessment Engine: Automatically categorize and prioritize incoming
reports based on content analysis.

D. Compliance Alignment:

e GDPR: Aligns with Article 24 (Responsibility of the controller) by ensuring
processes are in place to identify and rectify non-compliance. Also aligns with
Article 32 (Security of processing) by supporting identification of security
breaches.

e EU Al Act: Supports Article 71 (Complaints to national authorities), providing an
internal channel for whistleblowers before escalation to authorities.

E. Benefits:
o Enhanced Reporting and Oversight: Encourages employees to report violations
without fear, leading to greater compliance with regulations.

o Early Detection: Identifies non-compliance issues early, reducing the risk of
significant regulatory fines or data breaches.

 Improved Organizational Transparency: Provides an additional layer of
oversight, ensuring that potential issues are surfaced promptly.

By implementing this whistleblower mechanism, translation companies can foster a
culture of transparency and ensure ongoing compliance with the GDPR and EU Al Act,
ultimately leading to a more secure and compliant handling of sensitive data. Let me
know if you need more details or further refinement of this concept!
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Thesis 2:

Transparency in Training Data

Operators of LLMs must disclose their training data. The EU Al Act's disclosure
obligation could make it possible to retrospectively verify which data was used in
training the LLMs. Violations could thus be uncovered. This would increase
responsibility and risk for translators, as it would become easier to detect violations.

Concepts that could address thesis 2:

2.1 Data Provenance
2.2 Model Transparency
2.3 Data Lineage

2.4 Explainable Al

2.1 Data Provenance

. GDPR:

e Article 5(1)(d): Accuracy - requires data controllers to ensure that personal data
is accurate and up to date, which involves knowing the source (provenance) of
data.

e Article 30: Records of processing activities — controllers are required to maintain
records of the origin of the data.

II. EUAIACct:

e Article 13(2): Technical documentation must contain information regarding the
sources of data used in training, testing, and validation of the Al system.

Ill. Technically implementing data provenance

Concept: Data Provenance System for Ensuring Transparency of Training Data for LLMs

A. Obijective:
To comply with the EU Al Act's requirements for transparency and traceability,
implement a robust data provenance system that allows retrospective verification of
training data used in large language models (LLMs). This system will ensure that the
origin and journey of data are fully traceable, enhancing compliance and reducing risks
for translators.
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B. Steps for Implementation:

1. Data Source ldentification and Documentation:

o Data Source Registry:

Develop a Data Source Registry that catalogs all data sources
used for training LLMs.

Maintain information on each data source, including the data
origin, date of collection, data type, and data ownership.

o Data License Verification:

Verify that each data source is properly licensed for use and
complies with GDPR and the EU Al Act's requirements on consent
and transparency.

Document data licenses and ensure that they are up to date.

2. Data Provenance Tracking System:

o Blockchain-Based Tracking:

Implement a blockchain-based system to record data
provenance. Each dataset or data point used in training is logged in
a distributed ledger, ensuring an immutable record of its origins.

Record each transformation the data undergoes, such as
preprocessing, anonymization, or aggregation, using blockchain
transactions that establish a clear, auditable trail.

o DatalLineage Management:

Use Data Lineage Tools to track data flow from its collection point
through various stages of processing until its final use in training
an LLM.

Tools like Apache Atlas or OpenlLineage can be used to manage
and visualize data lineage.

3. Metadata Tagging and Management:

o Data Metadata Layer:

Create a Metadata Layer for every dataset used in LLM training,
containing information such as data source, type, sensitivity,
processing history, and usage conditions.

o Automated Metadata Enrichment:
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Use Natural Language Processing (NLP) techniques to analyze
and enrich metadata automatically, ensuring detailed and
consistent documentation.

4. Data Integrity Verification:

o

Implement Data Integrity Tools to verify the authenticity of training data:

Use cryptographic hash functions to generate fingerprints for
each data source.

Store these hashes within the blockchain or an immutable
database to ensure data has not been altered without
authorization.

5. Access and Permission Management:

@)

Develop an Access Control System to manage who can access training
data and view its provenance details:

Implement role-based access control (RBAC) to limit access to
sensitive data provenance information.

Ensure that only authorized personnel, such as compliance
officers, have access to full data provenance records.

6. Data Usage Traceability:

o

Establish Data Usage Tracking to trace which parts of the training data
have been used in which LLMs:

Each time datais used in training, log the specific model it has
contributed to, the date of usage, and the purpose.

Maintain a model-version linkage that connects each model
version to the datasets it has used, allowing retrospective analysis.

7. Audit and Compliance Reporting:

o

o

Provenance Audit Reports:

Generate regular reports that outline data provenance, providing
auditors or regulators with transparent access to data usage.

Reports should detail the entire lifecycle of each dataset, from
acquisition to its current usage in model training.

Compliance Dashboard:
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= Develop a Compliance Dashboard that visualizes data
provenance across different models, making it easier for
compliance officers to identify risks or non-compliance areas.

8. Data Provenance API for External Verification:

o Develop an API that allows external auditors or regulatory authorities to
query the data provenance system for verification purposes:

= The APl should provide queryable endpoints where regulators can
check the source, ownership, and processing details of data used
in LLM training.

C. Technical Architecture:
o Data Registry: Centralized registry that catalogs all training data sources,
licenses, and metadata.

e Blockchain-Layer: Records every action on datasets to create an immutable,
auditable history of data use.

e Metadata Management System: Stores metadata related to each dataset,
accessible through APIs for verification.

o DatalLineage Tools: Use to track the flow of data and provide visual
representations of its journey.

D. Compliance Alignment:

e GDPR: This system aligns with Article 30 (Records of processing activities) by
maintaining a detailed record of data usage, and Article 5 (Principles relating to
processing of personal data), ensuring accuracy and traceability.

e EU Al Act: Supports Article 13 (Technical documentation) and Article 14
(Transparency and provision of information) by enabling transparency and
traceability for all training data used in Al systems.

E. Benefits:
¢ Enhanced Transparency: Ensures that all data used in training LLMs can be
traced back to its source, promoting accountability.

e Compliance with Regulatory Requirements: Simplifies the process of
demonstrating compliance with GDPR and the EU Al Act.

¢ Improved Trust: Demonstrates a commitment to transparency and ethical use
of data, building trust with users, regulators, and stakeholders.

By implementing this data provenance system, translation companies can confidently
use LLMs in compliance with the EU Al Act and GDPR, ensuring transparency and

25



mitigating risks related to data usage. Let me know if you need more details or further
refinement of this concept!

2.2 Model Transparency

IV. GDPR:

e Article 15: Right of access by the data subject - individuals have the right to
access their personal data and understand how it is being processed, which
relates to transparency.

e Article 12: Transparent information — mandates that information provided to data
subjects must be in an accessible and understandable form.

V. EUAIAct:

e Article 13(1): High-risk Al systems must provide technical documentation, which
includes transparency requirements.

e Article 52: Transparency obligations for certain Al systems require users to be
informed that they are interacting with an Al system.

VI. Concept for technically implementing model transparency

Concept: Model Transparency System for Ensuring Compliance with the EU Al Act

F. Objective:
To ensure compliance with the EU Al Act’s requirements for transparency, develop a
system that provides clear information on how large language models (LLMs) are
trained, how they make decisions, and the underlying data used. This system aims to
ensure that operators and users have an understanding of the model’s inner workings,
thereby promoting accountability and reducing the risks associated with using opaque
Al systems.

G. Steps for Implementation:
1. Model Documentation and Reporting:

o Model Card Development:

» Create a Model Card for each language model, containing
essential details such as:

= Purpose: Define the intended use and limitations.

= Training Data: Include a summary of data used, including
sources, types of content, and any preprocessing steps.
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o

= Performance Metrics: Document the performance of the
model on different benchmarks or datasets, with a focus on
accuracy, fairness, and safety.

Tools like Hugging Face’s Model Card Toolkit can assistin
developing structured and standardized model cards.

Transparency Reports:

Generate Transparency Reports periodically that outline updates
in model training, retraining, and fine-tuning.

Reports should include information on the datasets added,
removed, or modified, along with reasons for these changes.

2. Explainability Module Integration:

@)

@)

Integration of Explainable Al Techniques:

Use Explainable Al (XAl) techniques, such as SHAP (Shapley
Additive Explanations) or LIME (Local Interpretable Model-

agnostic Explanations), to provide insights into how specific

outputs are generated by the model.

Develop an Explainability Module that generates per-sentence
explanations for the translations or decisions made by the LLM.

Model Visualization Tools:

Utilize visualization tools such as TensorBoard or Captum (for
PyTorch) to visualize model activations, providing insights into the
internal workings and understanding model behavior during
training.

3. Training Data Disclosure Interface:

o

o

Data Transparency Dashboard:

Develop a Data Transparency Dashboard accessible to users,
clients, and regulators:

= The dashboard should provide details on the types of data
used in training and whether the data is public, proprietary,
or sourced from licensed datasets.

= Users should be able to see general summaries without
violating privacy or trade secrets.

Data Provenance Tracking:
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= Integrate Data Provenance Tracking (see previous concept) to
allow verification of data sources and maintain an auditable record
of data origin and handling.

4. Bias Analysis and Fairness Metrics:
o Bias Detection System:

» Implement a Bias Analysis Framework that evaluates the model
for biases in language, content, or behavior.

» Testthe model against datasets representing different
demographic groups to ensure fairness in outputs.

o Fairness Metrics Dashboard:

= Develop adashboard to showcase Fairness Metrics, allowing
users to view the model’s performance across various datasets.
Highlight areas where biases have been identified and the steps
taken to mitigate them.

5. Human-in-the-Loop Feedback Mechanism:
o Interactive Feedback Interface:

= Create aninterface for users to provide feedback on incorrect or
biased outputs. Users can flag content that seems problematic,
prompting further investigation.

= Use this feedback to retrain or fine-tune models and improve their
transparency and reliability.

o Human Oversight Module:

*» |Implement human-in-the-loop mechanisms, ensuring that a
human can review decisions made by the LLM, especially in high-
stakes situations (e.g., legal or medical translations).

6. Model Versioning and Traceability:
o Model Version Control:

» Use Model Version Control systems (e.g., DVC - Data Version
Control) to keep track of model versions, including updates and
changes.

= Maintain a detailed history of model versions, noting the data
used, parameters adjusted, and reasons for changes.

o Traceability Documentation:
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= Document every change to the model, including:
= The purpose of the change.
= The type of data added or removed.
= The effect of the change on model performance.

= This documentation should be accessible to auditors and
compliance officers.

7. User-Facing Explainability Features:
o Explainability Interface:

= Develop a user-friendly Explainability Interface that provides
non-technical users with a simplified understanding of how
specific outputs are generated.

= Users can click on a translation to receive a basic explanation of
why certain terms or structures were chosen by the model.

H. Technical Architecture:
¢ Model Documentation System: Store model cards, transparency reports, and
bias analysis reports in a centralized repository.

o Explainability Engine: Integrated with the LLM to provide explanations for
outputs using techniques like SHAP or LIME.

« Data Transparency Dashboard: Web-based dashboard to provide access to
training data summaries, data lineage, and fairness metrics.

e Model Versioning System: Track model versions and maintain traceability
documentation.

. Compliance Alignment:

e GDPR: Aligns with Article 12 (Transparent information) and Article 15 (Right of
access by the data subject) by providing information on the data used in
decision-making.

e EU Al Act: Supports Article 13 (Technical documentation) and Article 14
(Transparency and provision of information), ensuring transparency in the
development and deployment of Al systems.

J. Benefits:
e Enhanced Transparency: Users, clients, and regulators gain better insights into
how the model operates, what data is used, and how decisions are made.
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¢ Regulatory Compliance: Simplifies compliance with transparency
requirements under the EU Al Act, reducing the risk of non-compliance.

¢ Trust and Accountability: Provides clear documentation and transparency,
building trust with stakeholders and demonstrating accountability in Al model
development.

By implementing this model transparency system, translation companies can provide
the necessary documentation and insights to ensure that their Al systems comply with
EU regulations, leading to more responsible and trustworthy usage of Al models. Let me
know if you need more details or further refinement of this concept!

2.3 Data Lineage
VII.GDPR:

Article 30: Records of processing activities — requires organizations to document the
flow and origin of data, which relates to data lineage.

Article 5(2): Accountability principle — requires data controllers to demonstrate
compliance, which implies traceability of data flow.

VIII. EU Al Act:

Article 13(2): Documentation requirements for high-risk Al systems involve providing
details of the data lifecycle, which aligns with data lineage.

Article 9(2): Risk management system — requires tracking data throughout its usage to
assess risk, supporting data lineage.

IX. Concept for technically implementing data lineage

Concept: Data Lineage System for Ensuring Transparency and Traceability of Data in
LLM Training

K. Obijective:
To comply with the EU Al Act’s requirements for transparency and accountability,
implement a data lineage system that provides a detailed trace of data origins,
transformations, and usage throughout the lifecycle of large language model (LLM)
training. This system aims to ensure full traceability of data, enhancing compliance and
mitigating risks related to data misuse.

L. Steps for Implementation:
1. Datalngestion Tracking:

o Data Source Identification:
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Develop a Data Source Registry to track all data used for training
LLMs.

Catalog data sources with essential information such as source
type (e.g., public, licensed, proprietary), date of collection,
ownership, and data licenses.

o Data Collection Interface:

Create a secure Data Collection Interface to standardize the
ingestion of data. The interface should require metadata inputs
such as data source, license information, and data sensitivity.

2. Data Transformation Tracking:

o DataPipeline Integration:

Integrate data lineage tracking with existing ETL (Extract,
Transform, Load) data pipelines.

Use tools such as Apache NiFi or Airflow to log every
transformation that data undergoes, from raw ingestion to
preprocessing (e.g., tokenization, cleaning).

Track data transformations using metadata tags to record the type
of transformation (e.g., anonymization, language normalization),
the purpose of transformation, and the individual or system
responsible for the changes.

3. Immutable Data Lineage Records:

o Blockchain-Like Ledger:

Use a blockchain-based ledger to create an immutable record of
each transformation and movement of data within the system.

Log each action on the data, including who, what, when, and why
information, ensuring that an auditable and unchangeable record
of data lineage is maintained.

o Provenance Metadata Repository:

Store detailed provenance metadata for every datasetin a
centralized Provenance Metadata Repository that maintains a
trace of data across different environments and processes.

4. DataLineage Visualization Tools:

o DatalLineage Graph:
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o

Implement a Data Lineage Visualization Tool that creates a visual
representation of the data journey, from collection through various
stages of processing and usage in model training.

Tools like Apache Atlas or OpenLineage can be employed to
visually represent the flow of data, making it easy for auditors and
compliance officers to trace the history and transformations of
each dataset.

Interactive Interface:

Provide an Interactive User Interface for compliance officers,
allowing them to query specific datasets and view their complete
lineage, including transformations and usage.

5. End-to-End Data Traceability:

o

o

Data Linkage with Models:

Establish data-model linkage to connect datasets to the models
that were trained with them.

Maintain version control for both data and models to link specific
versions of datasets to particular model versions, ensuring
traceability of training data usage.

Tagging and Mapping:

Apply unique identifiers (e.g., UUIDs) to datasets to maintain
consistent tracking throughout their lifecycle. Track data lineage
from the initial collection, processing stages, storage, and final
usagein LLMs.

6. Monitoring and Compliance Reporting:

@)

o

o

Automated Data Lineage Monitoring:

Implement an automated monitoring tool to regularly check and
validate data lineage records, ensuring there are no discrepancies
or data integrity issues.

Compliance Audit Reports:

Generate Compliance Audit Reports that contain information

about the data lineage for specific models or datasets. Reports
should include the data sources, transformations, dates, and
handling processes.

Data Integrity Verification:
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= Use cryptographic hash functions to verify the integrity of data at
each stage. Hashes should be stored alongside lineage
information to detect any unauthorized modifications to the data.

7. User Training and Accessibility:
o Training Programs:

= Train personnel, including data engineers and compliance officers,
on the usage of the data lineage system and how to interpret
lineage information for auditing purposes.

o Access Permissions:

= |mplement a role-based access control (RBAC) system, ensuring
that only authorized individuals can access data lineage
information. Sensitive data lineage information should be
restricted to compliance officers and authorized auditors.

8. DataLineage Query Interface:
o APIfor External Verification:

= Develop an API that allows external parties, such as regulators, to
query the data lineage system for specific information regarding
data origins, transformations, and usage.

= The API should provide information at different levels of detail,
depending on the credentials of the requesting party, while
ensuring the security and privacy of the underlying data.

M. Technical Architecture:
 Datalngestion Layer: Collect data from various sources, logging metadata for
lineage tracking.

« Data Transformation and Tracking: Use ETL tools to track data transformations,
integrating with a blockchain ledger forimmutable record-keeping.

e Provenance Metadata Repository: Store detailed metadata related to data
provenance and lineage.

o Lineage Visualization Tool: Provide a graphical interface for users to view and
query the lineage of each dataset.

e API for Auditing: Enable third-party auditors to access lineage information
securely.
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N. Compliance Alignment:

o GDPR: Aligns with Article 30 (Records of processing activities) and Article 5
(Accountability and data accuracy), ensuring detailed records are kept for data
provenance and transformations.

e EU Al Act: Supports Article 13 (Technical documentation) by maintaining
detailed records of data used in training LLMs, and Article 14 (Transparency and
provision of information), promoting transparency in Al system development.

O. Benefits:
o Full Traceability: The data lineage system ensures that the entire lifecycle of
data is traceable, promoting compliance and transparency.

¢ Enhanced Compliance: Provides detailed, auditable records for regulators,
enabling verification of compliance with GDPR and the EU Al Act.

o Improved Accountability: Establishes clear records of data transformations
and usage, ensuring accountability in data handling and processing.

By implementing this data lineage system, translation companies can maintain
comprehensive records of the origin, transformation, and usage of training data for
LLMs, ensuring compliance with EU regulations and reducing risks related to data
misuse. Let me know if you need more details or further refinement of this concept!

2.4 Explainable Al

X. GDPR:
o Recital 71: Right to explanation — suggests the importance of
interpretability and understanding automated decision-making
processes.

o Article 22: Automated individual decision-making, including profiling —
requires meaningful information about the logic involved in decisions,
supporting the idea of explainability.

XI. EU Al Act:

o Article 13(3): Technical documentation for high-risk Al systems must
contain sufficient information to enable understanding and explainability.

o Article 14: Transparency and provision of information — Al providers must
ensure that their systems are explainable and provide relevant
information to enable understanding of how decisions are made.
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Xll.Concept for technically implementing Explainable Al (XAl)

Concept: Explainable Al System for Ensuring Compliance with the EU Al Act

P. Objective:

To ensure compliance with the EU Al Act's requirements for transparency, implement an
Explainable Al (XAl) system that allows users and stakeholders to understand the

decision-making processes of large language models (LLMs). This system aims to
provide clear and understandable explanations for the outputs generated by Al, thereby
enhancing accountability and minimizing risks associated with opaque Al systems.

Q. Steps for Implementation:

1. Develop Explainability Techniques:

o Model-Agnostic Methods:

Use Local Interpretable Model-agnostic Explanations (LIME) to
explain individual model predictions. LIME creates surrogate
models to approximate the local decision boundary of the model
and provide understandable insights into the behavior of the LLM.

Implement Shapley Additive Explanations (SHAP) to calculate
the contribution of each feature to the model’s output. SHAP
provides a way to understand the importance of different features
in influencing the model’s output.

o Feature Importance Visualization:

Develop a system to generate feature importance scores for
every output. For LLMs, features could represent specific input
tokens, phrases, or contextual embeddings that had the most
significant influence on the final output.

2. Explanation Module Integration:

o Explanation API Integration:

Develop an Explainability API that integrates with the LLM and
serves as a middleware to generate explanations for Al outputs.
This APl will receive model inputs, generate predictions, and
provide explanation data that outlines the reasoning behind
specific outputs.

o Attention Mechanisms:

Utilize attention weights from Transformer models (such as in
GPT-based LLMs) to provide insights into which parts of the input
were most influential in generating a particular output. Attention
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heatmaps can be generated to visually represent how much
attention the model gave to specific parts of the input.

3. User-Facing Explainability Tools:

o

@)

Interactive Explanation Dashboard:

Develop an Interactive Dashboard where users can input text and
receive explanations for the resulting translations or model-
generated content.

Include attention visualizations, SHAP value charts, and
simplified narratives that explain how and why certain words or
phrases were selected by the model.

Text Attribution Interface:

Provide users with a text attribution interface that highlights parts
of the input text based on their influence on the output, using
different colors to indicate the relative impact.

4. Model Behavior Analysis:

o

o

Training Dataset Attribution:

Implement a Training Dataset Attribution Mechanism to identify
which parts of the training data influenced specific model outputs.
This can be achieved using nearest neighbor search in the
embedding space to find examples in the training data similar to
the input query.

Counterfactual Explanations:

Develop counterfactual explanations to show how changes to
the input would lead to different model outputs. For example, if a
specific term is replaced or removed, the model can demonstrate
how this changes the output, offering transparency into decision-
making.

5. Bias and Fairness Reporting:

o

o

Bias Detection and Explanation:

Use Bias Analysis Tools to identify any inherent biases in the
model's outputs. Provide explanations that highlight if specific
biases are detected and what parts of the input data contributed to

these biases.

Fairness Metrics Interface:
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= Create a Fairness Metrics Dashboard that displays metrics
related to model fairness and allows users to understand how the

model performs across different demographic groups or language
variations.

6. Human-in-the-Loop Explanations:
o User Feedback Loop:

= Develop a system for user feedback where users can provide
input on the quality or clarity of model outputs. This feedback can
be used to improve the model’s explanations over time.

o Expert Reviewer Interface:

= Allow human experts (e.g., translators or compliance officers) to
review the explanations and validate or modify the explanations
provided by the system. This helps ensure that the explanations
are meaningful and understandable.

7. Explanation Output Formats:
o Layered Explanation Complexity:
= Provide layered explanations to cater to different audiences:

= Basic Explanations for non-expert users: Simple narratives
about why certain outputs were generated.

= Technical Explanations for expert users: Detailed insights,
such as attention weights, SHAP values, and training data
attributions.

o Natural Language Summaries:

= Use Natural Language Generation (NLG) to create easy-to-
understand summaries of how and why a particular decision or
translation was made by the model.

8. Compliance and Audit Reporting:
o Explainability Audit Reports:

= Generate Audit Reports that summarize model transparency
metrics, including details on explanation coverage, user feedback
received, and any biases detected in model outputs.

o Automated Compliance Dashboard:
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= Develop a Compliance Dashboard for auditors to verify the
transparency and explainability of the model. The dashboard
should provide easy access to explanations, fairness metrics, and
historical records of model behavior.

R. Technical Architecture:
e Explainability Module: Middleware integrated with the LLM that provides
explanations using techniques like LIME, SHAP, and attention mechanisms.

o Interactive Dashboard: User-facing interface for viewing explanations and
interacting with the model to understand its behavior.

o Bias Analysis and Fairness Reporting: Tools and dashboards that provide
insights into model biases and fairness.

¢ Audit and Compliance Layer: Centralized platform for generating and
maintaining audit reports related to model transparency.

S. Compliance Alignment:

e GDPR: Aligns with Article 12 (Transparent information) and Article 15 (Right of
access by the data subject) by providing clear information on how personal data
is processed in decision-making.

e EU Al Act: Supports Article 13 (Technical documentation) by ensuring that the
LLM includes explainability features, and Article 14 (Transparency and provision
of information), which requires Al systems to provide meaningful information on
how decisions are made.

T. Benefits:
¢ Improved Transparency: Users can understand how LLMs arrive at their
outputs, increasing trust in Al decisions.

 Regulatory Compliance: Provides necessary documentation and explainability
features to meet EU Al Act requirements.

e Better Accountability: Enhances accountability by making it clear what data or
features influenced specific outputs, which is particularly important in sensitive
applications such as legal or financial translations.

By implementing this Explainable Al system, translation companies can ensure that
their LLMs are transparent and accountable, fostering trust among users and meeting
the compliance requirements set by the EU Al Act and GDPR. Let me know if you need
more details or further refinement of this concept!
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Thesis 3:

Adaptation to Data Protection in Al Usage

The EU Al Act will increasingly influence the working methods of many translators.
Translators using LLMs such as Google Translate or ChatGPT will need to rethink their
data protection practices to ensure that no sensitive data is fed into unprotected
models. This could lead to greater awareness of data protection and promote the use of
specialized tools that ensure data security.

Concepts that could address thesis 3:

3.1 Data Protection Impact Assessment (DPIA)
3.2 Privacy-Aware Al
3.3 Secure Data Handling

3.4 Human-in-the-Loop

3.1 Data Protection Impact Assessment (DPIA)

XIII. GDPR:
o Article 35: Data Protection Impact Assessment (DPIA) - requires an

assessment to evaluate the impact of data processing activities on data
protection, particularly for high-risk operations.

o Article 36: Prior consultation - mandates consultation with data
protection authorities if a DPIA indicates a high risk that cannot be
mitigated.

XIV. EU Al Act:

o While the EU Al Act does not specifically mention DPIA, it aligns with
GDPR by requiring a risk management system (Article 9), which can be
considered parallelin its intent to assess risks and their mitigation.

XV.Concept for technically implementing a Data Protection Impact Assessment
(DPIA)

Concept: DPIA System for Ensuring Compliance with GDPR and EU Al Actin
Translation Industry

U. Objective:
To ensure compliance with GDPR and EU Al Act requirements for data protection,
implement a Data Protection Impact Assessment (DPIA) system that identifies,
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assesses, and mitigates risks associated with processing sensitive data through large
language models (LLMs). This system aims to ensure transparency, accountability, and
proactive management of data protection risks.

V. Steps for Implementation:
1. Define Assessment Scope:

o Identify Data Processing Activities:

= Define all data processing activities related to LLM usage,
including data collection, data transformation, storage, usage, and
sharing.

» |dentify and document all categories of data being processed,
including personal data, sensitive data, and proprietary
information.

o Risk Categorization:

= Categorize the activities based on their level of risk (e.g., low,
medium, high) to prioritize assessment for activities involving
highly sensitive data (such as medical or legal translations).

2. DPIA Workflow Management System:
o DPIA Initiation Module:

» Develop a DPIA Workflow Management System that initiates a
DPIA process whenever there are changes to the data processing
activities or whenever a new high-risk Al model is implemented.

= Provide an assessment checklist to identify whether a DPIA is
necessary based on factors such as the type of data, the purpose
of processing, and potential risks to data subjects.

o Automated Data Mapping:

= Use data mapping tools to identify where personal data flows
within the system. Automated mapping helps visualize all systems,
storage locations, and data flows, ensuring that all processing
activities are covered.

3. Risk Analysis and Evaluation:
o Risk Assessment Engine:

= Develop a Risk Assessment Engine that evaluates risks related to
each identified processing activity. Risks should be evaluated
based on criteria such as impact and likelihood.
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Utilize machine learning algorithms to analyze historical data
and identify patterns that might indicate heightened risks (e.g.,
processing health data in an unencrypted form).

o Impact and Likelihood Scoring:

Assign each identified risk an impact score and likelihood score
to prioritize mitigation efforts. Risks involving the processing of
special categories of data (as per GDPR Article 9) should be
flagged as high priority.

4. Risk Mitigation Planning:

o Control Measures Recommendation Module:

Develop a Control Measures Recommendation Module that
provides recommended mitigation strategies based on the risk
score.

Suggested measures could include encryption, anonymization,
pseudonymization, and access control to reduce the risks
associated with sensitive data processing.

o Human Review of Mitigation Strategies:

Integrate a process for human review by compliance officers to
assess the appropriateness of the proposed mitigation strategies
and approve theirimplementation.

5. Data Protection Compliance Dashboard:

o DPIA Dashboard:

Develop a Compliance Dashboard to visualize the status of each
DPIA, including open risks, completed assessments, and
upcoming review deadlines.

The dashboard should provide risk heatmaps, allowing
compliance teams to focus on the highest-risk areas of data
processing activities.

o Report Generation:

Generate DPIA Reports containing all necessary details for
regulators, including the nature of the data, the risks identified, the
mitigation measures applied, and residual risks.

6. Stakeholder Engagement and Review:
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o Collaborative Review Interface:

= Create an interface where stakeholders (e.g., legal, technical,
management) can collaborate to review and approve the DPIA.

= Electronic Signatures can be used to approve completed DPIAs
before the processing activity begins.

o Data Subject Consultation:

» |Integrate a module to handle consultation with data subjects
where necessary, allowing feedback from individuals whose data
is being processed to be incorporated into the risk assessment.

7. Monitoring and Review Process:
o Ongoing DPIA Monitoring:

= |mplement an Ongoing Monitoring Module that tracks data
processing activities over time. This module will trigger periodic
reviews of the DPIA to ensure ongoing compliance as the system
evolves or as new processing activities are introduced.

o Integration with Risk-Based Monitoring:

* |ntegrate with the Risk-Based Monitoring System to continually
assess and update risk evaluations based on actual processing
activities and any incidents or breaches that occur.

8. Integration with Incident Management System:
o Incident Response Linkage:

» Link the DPIA System to the Incident Management System to
ensure that any incidents related to data breaches or unauthorized
processing are automatically assessed.

= Automatically update DPIA risk levels and adjust mitigation plans
based on the outcome of the incident response.

W. Technical Architecture:
 DPIA Workflow System: Manages the initiation, completion, and review of
DPIAs, integrated with a checklist and stakeholder collaboration.

¢ Risk Assessment Engine: Analyzes data processing activities and assigns risk
levels to each.

e Control Measures Module: Suggests risk mitigation strategies based on
identified risks.
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Compliance Dashboard: Visualizes DPIA statuses, generates reports, and
monitors ongoing risks.

Incident Management Integration: Links DPIA processes with incident
management for updating risk levels and reassessing impact.

Compliance Alignment:

GDPR: Aligns with Article 35 (Data Protection Impact Assessment) by providing
a formal process to assess risks associated with high-risk data processing
activities and ensuring that proper safeguards are in place.

EU Al Act: Supports Article 9 (Risk management system) and Article 62 (Post-
market monitoring) by ensuring that data processing activities are continuously
assessed, documented, and monitored.

Benefits:

Risk Identification and Mitigation: Proactively identifies risks associated with
data processing and provides structured mitigation plans to reduce the impact
on data subjects.

Regulatory Compliance: Ensures compliance with GDPR and EU Al Act
requirements by providing a comprehensive and systematic approach to
assessing the impact of data processing activities.

Ongoing Monitoring: Facilitates the ongoing review of data processing activities,
ensuring that risk levels are continually reassessed as changes are introduced.

By implementing this DPIA system, translation companies can systematically identify

and manage risks associated with processing sensitive data, ensuring ongoing
compliance with GDPR and the EU Al Act, while building trust with clients and
stakeholders. Let me know if you need more details or further refinement of this

concept!

3.2 Privacy-Aware Al

XVI.

GDPR:

Article 25: Data protection by design and by default - mandates incorporating
data protection measures into the design of processing activities, ensuring that
Al systems are developed in a privacy-aware manner.

Article 5(1)(c): Data minimization — requires that personal data processing is
adequate, relevant, and limited, ensuring privacy-aware Al development.
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XVII. EU Al Act:

e Article 13(1): Requires technical documentation for high-risk Al systems to
include information about measures taken to ensure compliance with data
protection requirements, supporting privacy-aware design.

e Article 10: Data governance — emphasizes high standards for training, validation,
and testing data, ensuring data is processed with privacy awareness.

XVIII. Concept for technically implementing Privacy-Aware Al

Concept: Privacy-Aware Al System for Translation Using Large Language Models
(LLMs)

Z. Objective:

To ensure compliance with GDPR and the EU Al Act, implement a Privacy-Aware Al

system that prioritizes user privacy by minimizing data exposure, incorporating privacy-

preserving techniques, and implementing secure data handling for sensitive data during

translation processes. This system aims to mitigate risks to personal data while

ensuring that LLMs can be used effectively for translations.

AA.Steps for Implementation:
1. Data Minimization and Classification:

o Automated Data Classification:

» |Implement an Automated Data Classification System that
categorizes incoming data based on its sensitivity. Classification
levels include public data, internal data, confidential data, and
highly sensitive data (e.g., medical or legal information).

» Utilize Natural Language Processing (NLP) tools to scan
documents and identify patterns indicating the presence of
personal or sensitive information.

o Data Minimization Protocol:

= |mplement Data Minimization by processing only the necessary
information needed for the translation. Discard metadata,
identifiers, or any irrelevant content before feeding data into the
LLM.

2. Data Anonymization and Pseudonymization:

o Data Anonymization Module:
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Develop a Data Anonymization Module to remove personally
identifiable information (PIl) before the data is used for translation.
This involves replacing identifiers with general labels or using
tokenization techniques.

o Pseudonymization System:

Implement Pseudonymization for cases where anonymization
isn’t feasible. Assigh pseudonyms to sensitive fields in a way that
only authorized personnel can link back to the original data
through secure re-identification keys.

3. Federated Learning Integration:

o Federated Learning Framework:

Implement a Federated Learning approach where the LLM can be
trained on data that resides on multiple local devices without
transferring raw data to a central server. This ensures that data
remains at its original location while only model updates (e.g.,
weights and gradients) are shared.

Federated learning supports GDPR’s data minimization principles
and ensures that sensitive information is never transmitted beyond
its secure environment.

4. Differential Privacy Implementation:

o Differential Privacy Module:

Incorporate Differential Privacy to ensure that outputs from the
LLM do not reveal individual data points. This involves adding
statistical noise to the data during processing or to the model’s
outputs.

Use frameworks like PySyft or TensorFlow Privacy to implement
differential privacy techniques, ensuring that the privacy of
individuals is preserved even when aggregated insights are drawn.

5. Homomorphic Encryption for Secure Data Handling:

o Homomorphic Encryption System:

Implement Homomorphic Encryption to allow data to be
processed in an encrypted format by the LLM, ensuring that raw
data is never exposed during the translation process.
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This enables translation tasks to be performed without ever
decrypting the input data, preserving data confidentiality.

o Secure Encryption Key Management:

Develop a secure Key Management System to manage encryption
and decryption keys. Access to keys should be restricted based on
role-based permissions to ensure security.

6. Secure Environment for Model Usage:

o Trusted Execution Environment (TEE):

Run translation tasks involving sensitive data within a Trusted
Execution Environment (TEE). A TEE provides a secure, isolated
space for processing sensitive data, ensuring that data and model
outputs are protected against unauthorized access during
processing.

o End-to-End Encryption:

Ensure that all data transfers between users and the LLM are
protected using end-to-end encryption to prevent data
interception.

7. Privacy Risk Assessment and Compliance Monitoring:

o Privacy Risk Assessment Tool:

Develop a Privacy Risk Assessment Tool to evaluate the potential
risks to data subjects before implementing any data processing
involving LLMs. This helps determine if further mitigation measures
are needed.

o Ongoing Compliance Monitoring:

Use Privacy Auditing Tools to monitor the compliance of the
LLM’s data processing activities continuously. This involves
evaluating model logs and access logs to identify unauthorized
access attempts or privacy violations.

8. User Consent and Transparency Mechanisms:

o Consent Management Platform:

Implement a Consent Management Platform to obtain explicit
user consent before processing personal data through the LLM.
Users should be informed about what data will be processed, how
it will be used, and any potential risks.
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o Transparency Dashboard:

= Develop a Transparency Dashboard to provide users with insights
into how their data is being processed, who has accessed it, and
what privacy-preserving measures are in place. This helps
maintain transparency with data subjects.

BB.Technical Architecture:

CC.

DD.

Data Preprocessing Layer: Anonymization and pseudonymization of data
before processing.

Federated Learning Framework: Train models without moving data from its
secure location.

Encryption System: Homomorphic encryption and secure key management for
encrypted data processing.

Privacy Assessment and Monitoring Tools: Privacy risk assessment and
compliance monitoring modules for ongoing protection.

Compliance Alignment:

GDPR: Aligns with Article 25 (Data protection by design and by default) and
Article 5 (Principles of data minimization and confidentiality), ensuring privacy is
embedded into the system from the outset.

EU Al Act: Supports Article 10 (Data and data governance) by incorporating
privacy-aware mechanisms into data handling and Article 14 (Transparency) by
providing clear information on how data is used.

Benefits:
Enhanced Privacy Protection: Ensures that personal data is kept secure and
private throughout the LLM translation process, mitigating the risk of data
breaches.

Compliance with Regulations: Meets the requirements of both GDPR and the
EU Al Act, reducing regulatory risks for translation companies.

Transparency and Trust: Increases trust among users by providing transparent
information about data processing activities and privacy-preserving measures.

By implementing this Privacy-Aware Al system, translation companies can ensure that

sensitive data is protected throughout the LLM usage process, complying with GDPR

and EU Al Act requirements and building trust with clients. Let me know if you need

more details or further refinement of this concept!
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3.3 Secure Data Handling
XIX. GDPR:

o Article 32: Security of processing — requires data controllers and processors to
implement appropriate technical and organizational measures to ensure data
security.

e Article 33: Notification of a personal data breach —emphasizes the importance
of secure data handling to minimize data breaches and ensure prompt reporting.

XX.EU Al Act:

e Article 15: Record-keeping — requires Al system providers to keep detailed
records of their systems, which includes secure data handling practices.

¢ Article 9(2): Risk management system — emphasizes measures for continuous
monitoring and mitigation of security risks, promoting secure data handling.

XXI. Concept for technically implementing secure data handling

Concept: Secure Data Handling System for Translation Using Large Language
Models (LLMs)

EE. Objective:
To ensure compliance with GDPR and the EU Al Act, implement a Secure Data Handling
system that ensures the confidentiality, integrity, and availability of sensitive data
processed by large language models (LLMs) in the translation workflow. The system
aims to minimize the risk of data breaches, prevent unauthorized access, and ensure
secure data usage throughout the process.

FF. Steps for Implementation:
1. Data Encryption for Storage and Transit:

o Encryptionin Transit:

= |mplement Transport Layer Security (TLS) to encrypt data as it
moves between clients, servers, and LLMs. This prevents
interception during transmission.

o Encryption at Rest:

= Store datain encrypted form using industry-standard encryption
methods, such as AES-256. Encrypt all data stored in databases,
including translation texts, metadata, and logs.

o Secure Key Management:
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Develop a Key Management System (KMS) to generate, store, and
rotate encryption keys. Use hardware security modules (HSMs) to
ensure the highest level of key protection.

2. Access Control and Authorization:

o Role-Based Access Control (RBAC):

Implement Role-Based Access Control (RBAC) to ensure that
only authorized users can access sensitive data. Assign roles
based on job functions, ensuring that access is limited to the
minimum required.

o Multi-Factor Authentication (MFA):

Enforce Multi-Factor Authentication (MFA) for all personnel
accessing the secure data handling environment. This adds an
additional layer of security beyond usernames and passwords.

o Attribute-Based Access Control (ABAC):

For higher security, use Attribute-Based Access Control (ABAC)
to define access policies based on attributes such as user roles,
data sensitivity levels, and the context of access (e.g., location or
time).

3. Data Segmentation and Isolation:

o Data Segmentation:

Segment sensitive data from less sensitive data to reduce the risk
of exposure. Create distinct data repositories based on sensitivity
levels, ensuring that highly sensitive information (e.g., legal or

medical translations) is handled separately from general content.

o Containerization and Isolation:

Use containerization technologies (e.g., Docker) to isolate data
processing environments. Each translation job involving sensitive
data can be isolated within its container, reducing the risk of cross-
contamination and unauthorized access.

4. Secure Processing Environment:

o Trusted Execution Environment (TEE):

Process sensitive data within a Trusted Execution Environment
(TEE) to protect it from being accessed or modified by
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unauthorized processes. TEEs provide a secure enclave that
guarantees data privacy during processing.

o Zero Trust Architecture:

Implement a Zero Trust Model that requires continuous
authentication, verification, and validation for each data access
request. Assume that all devices, users, and networks are
potentially insecure and verify every access request accordingly.

5. Data Handling Policies and Logging:

o DataHandling Policies:

Develop and enforce Data Handling Policies that dictate how
data should be stored, transmitted, processed, and deleted.
Ensure these policies comply with GDPR requirements, including
data minimization and purpose limitation.

o Auditing and Logging:

Implement audit logs that track every interaction with sensitive
data. Logs should include details such as who accessed the data,
when, how, and why.

o Immutable Logging Mechanism:

Store logs in an immutable format using blockchain-like
technologies to ensure they cannot be altered. This provides a
tamper-proof audit trail for compliance verification and forensic
analysis.

6. Data Anonymization and Masking:

o Data Masking:

Implement data masking techniques to replace sensitive
information with masked values for scenarios where real data is
not required. Masking ensures that data is secure even if it is
accessed by unauthorized parties.

o Anonymization for High-Sensitivity Data:

Anonymize data wherever possible before processing it with LLMs.
This removes personally identifiable information (Pll) from data,
reducing the privacy risk in case of a security breach.

7. Data Integrity Verification:
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o Checksum Verification:

= Use checksums or hashing algorithms to verify the integrity of
data before, during, and after processing. Verify data integrity by
generating a unique hash value for each data set and ensuring that
the hash remains consistent throughout the data lifecycle.

o Blockchain for Data Integrity:

= Store critical data points, such as hashes, in a blockchain ledger.
Blockchain technology ensures that the data’s integrity is verifiable
and that any tampering can be detected promptly.

Monitoring, Alerts, and Incident Response:
o Real-Time Monitoring:

» Setup real-time monitoring to detect anomalies in data access
patterns. Use machine learning-based anomaly detection tools to
identify unusual activities that may indicate a security threat.

o Automated Alerts:

= Implement automated alerts for any suspicious activities
involving sensitive data, such as unauthorized access attempts,
unusual file transfers, or policy violations.

o Incident Response Plan:

= Develop an Incident Response Plan (IRP) that outlines the steps
to take in case of a data breach or security incident. The IRP
should include containment, eradication, recovery, and post-
incident review steps.

Technical Architecture:
Data Encryption Layer: Encrypt data at rest and in transit with secure key
management.

Access Control Layer: Implement RBAC and MFA for access control, ensuring
data is accessible only to authorized personnel.

Secure Processing Environment: Use TEEs for isolated, secure data
processing, and apply a Zero Trust Model.

Audit and Logging System: Maintain immutable logs for all data handling
activities, with real-time monitoring and alerts.

Data Integrity Module: Use checksum verification and blockchain to ensure
data integrity throughout the process.
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Compliance Alignment:

GDPR: Aligns with Article 32 (Security of processing) by implementing robust
technical and organizational measures to secure sensitive data, and Article 25
(Data protection by design and by default), ensuring privacy is embedded from
the outset.

EU Al Act: Supports Article 10 (Data and data governance) by ensuring that
secure data handling is implemented throughout the lifecycle of the Al system
and Article 14 (Transparency and provision of information), ensuring data
security measures are clear and verifiable.

Benefits:
Enhanced Security: Implements advanced security measures to prevent
unauthorized access and data breaches during LLM translation processes.

Regulatory Compliance: Ensures compliance with GDPR and EU Al Act
requirements through secure data handling protocols, reducing the risk of
regulatory penalties.

Improved Accountability: Detailed logging, monitoring, and immutable records
provide verifiable evidence of secure data handling, enhancing accountability.

lementing this Secure Data Handling system, translation companies can

ly use LLMs while ensuring compliance with GDPR and EU Al Act requirements,
g trust with clients and safeguarding sensitive data throughout the translation
s. Let me know if you need more details or further refinement of this concept!

3.4 Human-in-the-Loop

XXII. GDPR:

Article 22: Automated individual decision-making, including profiling — allows
data subjects to request human intervention, emphasizing the role of humans in
automated decision-making processes.

XXIII. EU Al Act:

Article 14: Human oversight — requires that Al systems include mechanisms that
allow for effective human oversight to prevent or mitigate risks, ensuring that
humans are involved in critical decision-making processes.

Article 29: Specific requirements for high-risk Al systems — mandates appropriate
human oversight to ensure that the system operates safely and in compliance
with the intended purpose.

52



XXIV. Concept for technically implementing a Human-in-the-Loop (HITL)
system

Concept: Human-in-the-Loop System for Enhancing Privacy and Quality in Al-Driven
Translation

JJ. Objective:
To ensure compliance with GDPR and the EU Al Act, implement a Human-in-the-Loop
(HITL) system that integrates human oversight and validation into the translation
workflow involving large language models (LLMs). The HITL system aims to ensure the
accuracy, privacy, and contextual appropriateness of translations while mitigating risks
associated with processing sensitive data.

KK.Steps for Implementation:
1. Define Roles and Responsibilities:

o Human Reviewer Roles:

= Assignroles such as Data Privacy Officer (responsible for privacy
compliance), Subject Matter Expert (SME) (responsible for
content accuracy), and Translation Quality Reviewer
(responsible for ensuring linguistic accuracy).

o Clear Segmentation of Responsibilities:

= Clearly segment responsibilities, ensuring that privacy officers
focus on data handling and anonymization, while SMEs and
reviewers focus on quality and context appropriateness.

2. Establish HITL Workflow:
o Input Validation Stage:

= Before sensitive data is sent to an LLM for translation, a human
validator reviews the input to ensure that it complies with data
minimization and anonymization requirements. Human reviewers
remove or anonymize personally identifiable information (PIl) to
ensure privacy.

o Post-Processing Review:

= After translation, the HITL system sends the translated output to
human reviewers for quality checks. They validate that the output
is accurate, sensitive content is handled correctly, and the
translation context is appropriate.

o Critical Content Review:
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Identify high-risk content (e.g., medical or legal information) and
set up a mandatory manual review step for such translations
before they are finalized. This ensures that sensitive information is
handled with appropriate oversight.

3. Interactive Feedback Loop:

o Real-Time Correction Interface:

Develop a Real-Time Correction Interface for human reviewers to
adjust Al-generated translations instantly. Changes made by
human reviewers are tracked and used to fine-tune the LLM in
future training cycles.

o Annotation and Feedback Collection:

Provide a feature where human reviewers can add annotations to
translations, indicating specific corrections or noting privacy
concerns. These annotations can be used for improving LLM
behavior over time.

o Feedback Incorporation:

Develop a mechanism for feeding corrections and annotations into
the LLM’s training process, thereby enabling continuous learning
and ensuring that similar mistakes are minimized in future
outputs.

4. Privacy and Compliance Checkpoints:

o Data Privacy Compliance Check:

Human validators should verify compliance with GDPR
requirements during data entry, ensuring that input data is
anonymized or pseudonymized. Include mandatory consent
checks where data subjects have given consent for their
information to be used.

o Compliance Dashboard:

Develop a Compliance Dashboard where human reviewers can
document compliance checks, including data minimization,
privacy preservation, and appropriate use of content. This
ensures traceability and proof of compliance.

5. Role-Based Access Control (RBAC):

o Access Control for Human Reviewers:
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= Use Role-Based Access Control (RBAC) to define which human
reviewers can access different parts of the translation workflow.
Sensitive data should be accessible only to authorized personnel,
such as privacy officers or high-level SMEs.

o Privacy-Aware Interfaces:

= Provide Privacy-Aware Interfaces that display only the
information necessary for the reviewer’s role. For instance, a
linguistic quality reviewer may only see anonymized text, while a
privacy officer has access to the original, non-anonymized data.

6. Human Decision Support Tool:
o Confidence Scoring System:

» |Implement a Confidence Scoring System that provides scores for
each LLM-generated translation, indicating how confident the
modelis in its output. This score can help human reviewers
prioritize high-risk or low-confidence translations that require
additional scrutiny.

o Risk Categorization:

= Automatically categorize translations based on risk levels. High-
risk translations (e.g., those involving medical or legal terminology)
should require additional human oversight before approval.

7. Audit Trail and Documentation:
o Activity Logging System:

» |Implement an Activity Logging System that logs all actions taken
by human reviewers. This includes changes made to translations,
compliance checks conducted, and any concerns noted.

o Review History Database:

= Maintain a Review History Database that records all translations
that passed through HITL. This should include who reviewed them,
what changes were made, and when the changes occurred,
providing full traceability and accountability.

8. Continuous Improvement Cycle:

o Training Data Refinement:
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= Use the feedback provided by human reviewers to improve future
LLM training. Incorporate real-world corrections and context-
specific nuances to reduce errors and improve translation quality.

o Reviewer Performance Metrics:

* |Implement a system to measure the performance of human
reviewers based on accuracy, speed, and the quality of feedback.
Use this information to provide additional training to reviewers
where needed.

LL. Technical Architecture:

Pre-Processing Layer: Data anonymization and privacy checks performed by
human validators before input is sent to the LLM.

Post-Processing Review Layer: Human review interface for quality control and
compliance validation.

Compliance and Feedback Management: Compliance dashboard to document
privacy checks, and feedback loop for model retraining.

Audit Trail Module: Activity logging and review history database for traceability
and accountability.

MM. Compliance Alignment:

NN.

GDPR: Aligns with Article 22 (Automated individual decision-making) by
ensuring that human intervention is available in decision-making processes
involving sensitive data, and Article 5 (Principles relating to processing of
personal data) through human review of privacy and data minimization
requirements.

EU Al Act: Supports Article 14 (Human oversight) by integrating human
involvement in the translation workflow to prevent or mitigate risks associated
with Al outputs.

Benefits:

Enhanced Privacy Protection: Human validators ensure that privacy-preserving
measures are applied to input data before processing, reducing the risk of GDPR
violations.

Regulatory Compliance: Meets GDPR and EU Al Act requirements for human
oversight and transparency in automated decision-making processes.

Improved Translation Quality: Human reviewers ensure that translations are
accurate, appropriate, and contextually relevant, leading to higher quality
translations.
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