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THE CRITICAL ROLE OF DATA LINEAGE IN ENSURING 

EFFECTIVE AI GOVERNANCE  

 

Introduction 

The growing use of artificial intelligence (AI) presents tremendous opportunities and risks. AI systems influence critical sectors such as 

military and business operations, making it vital to establish robust governance frameworks. Effective AI governance relies on data 

lineage—the ability to trace the journey of data from its origin to its use in AI systems. This process ensures AI-generated decisions are 

based on trustworthy and accurate data, fostering transparency and accountability.  

In this white paper, we’ll explore the relationship between data lineage and AI governance, the importance of verification and validation 

(V&V), and how knowledge graphs ensure AI outputs are reliable, understandable, and traceable. 

Why AI Governance is Essential 

Gartner defines AI governance as “the process of creating policies, assigning decision rights and ensuring organizational accountabil ity 

for risks and decisions for the application and use of artificial intelligence techniques.” Though it sounds simple enough, the pace of AI 

innovation makes AI governance challenging. Moreover, society demands organizations be transparent, accountable, and ethical in 

their decision-making and practices. This makes AI governance critical to both meet societal demands and support organizational AI 

growth.   

Gartner highlights characteristics that make AI governance crucial:  

1. Difficulty in Governance: AI is challenging to govern due to the conflicting demands of safety, business value, and rapid 

development.  

2. Scaling Challenges: Scaling AI without a strong governance framework is ineffective and dangerous, since unchecked 

systems can result in biased, unreliable, and/or unethical outcomes.  

3. Need for Transparency and Accountability: AI governance must meet standards for transparency and ethical conduct to 

ensure people can trust the decisions AI systems make.   

 

With proper policies, regulations, and ethical considerations, users can ensure the responsible implementation and deployment of AI 

systems. Incorporating data lineage into AI governance frameworks addresses these challenges by providing a structured way to track, 

validate, and understand AI-generated decisions.  

Data Lineage: A Pillar of AI Governance 

Data lineage is the process of tracing data as it moves through an organization, from its source to its use in decision-making processes. 

This tracks the sourcing, transformation, and flow of data into AI models, along with that data’s influence on AI outputs.   
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The integration of data lineage into AI governance offers several key benefits:  

• Transparency: Organizations can trace the flow of data used by AI systems, which allows them to better understand AI 

outputs and ensure that the data is reliable and accurate.  

• Accountability: Organizations can use detailed records of data transformation to ensure that decisions are based on 

verifiable and trustworthy data.  

• Ethical AI: In industries with high stakes—such as healthcare—data lineage ensures that AI decisions are based on ethically 

sound data, reducing the risks associated with flawed or biased data. 

The Challenge of Data Lineage 

In modern information systems, data integration is standard practice. However, as organizations aggregate data from various sources, 

tracing the origins of this data becomes challenging. This is particularly problematic for organizations that rely on AI systems to make 

critical decisions. If the underlying data is flawed, the insights and decisions generated by AI systems will reflect those flaws.  

Since AI-driven environments may make autonomous decisions with minimal human intervention, flawed data is a substantial risk. 

Auditable data lineage allows organizations to trace the flow of data, verify AI-generated outputs, and ensure data is trustworthy.  

The Importance of Data Lineage and Governance in AI Development 

Data lineage and governance are integral components of developing and deploying AI responsibly, covering every phase from data 

collection to model maintenance. Both data and model governance are crucial in ensuring transparent, trustworthy, and ethical AI 

development.  

From data collection to model maintenance, these practices help create reliable, effective AI systems:  

• Data Lineage and Governance: Tracking the origin, sensitivity, and life cycle of data ensures AI models are based on 

accurate, reliable, and secure information. Strong data security and governance frameworks are essential to protect sensitive 

data and ensure its responsible use.  

• Model Governance: AI models need to be developed ethically and safely. Model governance involves setting policies for data 

usage, aligning models with regulatory requirements, and continuously monitoring model performance to address issues 

promptly.  

• Training, Testing, and Maintenance: Leveraging metadata during the training and testing phases helps track model 

development and performance. Automated monitoring and clear protocols for model retraining ensure models stay effective 

and adapt to new data, preventing performance degradation.  

• Metadata and Model Life Cycle Management: Metadata is vital in tracking AI models’ evolution. Using metadata to monitor 

data lineage, model versions, and performance helps maintain a clear record and supports continuous improvement through 

ongoing monitoring and maintenance.  

By focusing on these governance practices, organizations can build trustworthy AI systems, ensure regulatory compliance, and 

maintain model effectiveness, fostering AI trust and adoption.  

Operationalizing AI with Data Lineage 

AI systems process vast amounts of data from diverse sources. To operationalize AI for faster decision-making, organizations must 

ensure AI systems’ outputs are as accurate as possible. Data lineage plays a central role in operationalizing AI, enabling decision-

makers to verify the integrity of AI-driven outputs.  

Data lineage allows organizations to ensure AI recommendations are based on accurate, explainable data, even if the AI's inner 

workings remain opaque. By controlling input data quality and model training, organizations can mitigate risks and increase confidence 

in AI-driven decisions.  

Verification and Validation in AI Systems 

V&V ensures AI systems are operating as intended and producing reliable, accurate outputs. V&V includes processes to verify that AI 

systems operate correctly and validate the accuracy of its data outcomes. Independent verification and validation (IV&V) can also help 

reduce bias, increasing AI systems’ trustworthiness by incorporating a third-party entity.  
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Data lineage supports V&V by providing transparency in the data transformation process. By tracking data from its source through each 

stage of its journey, organizations can verify AI-generated outputs are based on reliable and accurate data, and ensure systems 

perform as intended.  

Moreover, data lineage helps identify the causes of model drift – when a machine learning model’s performance declines over time. 

This can result from shifts in the relationship between variables or changes in the data's statistical properties. As a result, predictions 

have become less accurate. Regular monitoring and retraining of models helps maintain accuracy.  

Knowledge Graphs: Enhancing Data Lineage for AI Governance 

Knowledge graph tools, such as Altair® Graph Studio™, play a transformative role in managing data lineage. These tools integrate 

diverse datasets and provide a semantic layer. The semantic layer allows machines to connect, analyze, and make decisions based on 

the context of the data, enabling more accurate data interactions. Some ways Graph Studio enhances AI governance:  

• Provenance Tracking: Monitors and records all changes, from the original data source through mappings, transformations, 

and computations. It also monitors data usage across different platforms, such as user interfaces, APIs, and service 

endpoints.  

• Provenance Ontology (PROV-O): PROV-O describes data provenance as a network of interconnected nodes and edges that 

represent metadata, detailing the data’s origins, transformations, uses, and more. This structure allows users to trace the 

history and authenticity of data, ensuring transparency and enabling easy exploration of its evolution and context.  

• Semantic Integration: Knowledge graphs integrate data from multiple sources using technologies like W3C Web Ontology 

Language (OWL) and Resource Description Framework (RDF), making data more accessible and interpretable for both people 

and machines.   

• V&V Support: By capturing detailed provenance data, knowledge graphs support V&V processes, ensuring AI outputs are 

based on reliable, trustworthy data.  

Knowledge graphs facilitate the creation of an intelligent web of data, where AI systems can operate more autonomously while adhering 

to governance principles. They also support V&V scalability by providing machine-readable data that enables automated checks and 

validations.  

From "In” to "On” the Loop: Humans’ Evolving Role 

As AI systems become more autonomous, people’s role is shifting from being actively involved in decision-making ("in the loop") to 

overseeing and validating AI outputs ("on the loop"). This transition highlights the importance of strong governance frameworks and 

V&V processes to ensure AI decisions align with organizational goals and ethical standards.  

Data lineage supports this shift by helping people better understand how AI systems reach their conclusions. Ultimately, this helps 

people on the loop validate outputs and determine if and when they need to intervene. 

Conclusion 

As AI continues to evolve, the need for effective governance has never been greater. Data lineage is critical to AI governance, providing 

transparency, accountability, and ethical assurance. By tracking the flow of data used by AI systems, organizations can ensure 

decisions are based on reliable and accurate data, minimizing the risks associated with flawed or biased outputs. Knowledge graphs 

enhance data lineage by integrating data from diverse sources and providing a machine-understandable semantic layer that supports 

automated V&V processes.  

In an increasingly AI-driven world, combining robust data lineage, AI governance, and knowledge graph technologies will ensure AI 

systems operate ethically, transparently, and effectively. To learn how to implement data lineage and governance into your AI solutions 

effectively, contact to Altair experts at https://altair.com/contact-us. 
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