
         Volume-V, Issue-IV (2024) 
    

ThinkTide Global Research Journal 22 | P a g e 

    

 

 

Reassessing Intellectual Property Valuation: Economic Models for AI-

Generated Assets and Patent Portfolios 

Ben Williams  

University of California, USA 

 Corresponding Email:  benn126745@gmail.com    

Abstract 

The rapid evolution of generative artificial intelligence (AI) has reshaped the landscape of 

intellectual property (IP) by introducing a new class of intangible assets—AI-generated 

creations. These assets challenge traditional economic valuation models that were designed 

for human-generated works and discrete patents. Conventional approaches such as discounted 

cash flow, market comparables, and option-based frameworks often fail to capture the unique 

characteristics of AI-generated assets, including ambiguous authorship, rapid obsolescence, 

near-zero marginal reproduction costs, and high interconnectivity within patent portfolios. 

This paper reassesses intellectual property valuation by proposing refined economic models 

tailored for AI-driven innovation. It examines the limitations of traditional valuation 

frameworks and introduces integrated models that incorporate stochastic revenue forecasts, 

legal attribution risks, real-options flexibility, and portfolio interdependencies. Furthermore, it 

explores how data-driven techniques and machine learning can enhance valuation accuracy 

and transparency. The study also evaluates the implications for accounting, taxation, mergers 

and acquisitions, and public policy, suggesting that a unified framework linking law, 

economics, and computation is essential for valuing AI-generated assets and patent portfolios 

in the digital era. 
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I. Introduction 

Intellectual property has long been recognized as a cornerstone of innovation-driven 

economies. Patents, copyrights, and trademarks not only protect creative outputs but also 
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serve as critical financial assets that influence market value, investment decisions, and 

technological progress. Traditional IP valuation methods, including discounted cash flow, 

market comparables, and real-options models, rely on stable ownership rights, identifiable 

revenue streams, and gradual technological evolution. These assumptions are increasingly 

challenged by the emergence of artificial intelligence systems capable of autonomously 

generating creative works and technological solutions. Collaborative protection underscores 

the shift from mere compliance-driven enforcement to a proactive model of shared 

responsibility and cooperative governance[1]. 

Generative AI tools can produce vast quantities of text, images, software code, and designs at 

minimal cost, thereby blurring the boundaries between human and machine authorship. The 

uncertain legal status of AI-generated outputs complicates ownership determination, revenue 

attribution, and enforceability of rights. At the same time, organizations now hold extensive 

patent portfolios that encompass both conventional technologies and AI-based inventions. The 

valuation of such portfolios is not merely an aggregation of individual patents but a complex 

assessment of their interdependencies, complementarities, and strategic potential[2]. 

The rise of AI-generated assets necessitates a fundamental reassessment of how intellectual 

property is valued. Economic models must evolve to incorporate stochastic elements such as 

attribution uncertainty, platform dependency, legal volatility, and technological obsolescence. 

Similarly, valuation must account for the portfolio effects of patents that interact through 

licensing networks, defensive positions, and innovation ecosystems. This paper seeks to 

bridge these conceptual and methodological gaps by proposing refined economic frameworks 

that integrate legal risk, technological change, and market dynamics into IP valuation[3]. 

The structure of the paper is as follows. The next section reviews existing literature and 

classical IP valuation methods. Following that, the unique features and valuation challenges 

of AI-generated assets are analyzed. The paper then presents updated economic models 

designed to address these challenges, including modified discounted cash flow models, real-

options perspectives, and portfolio valuation frameworks. Practical considerations for 

empirical implementation, data analysis, and computational methods are then discussed. The 

paper concludes with reflections on policy implications, accounting standards, and future 

research directions[4]. 



         Volume-V, Issue-IV (2024) 
    

ThinkTide Global Research Journal 24 | P a g e 

    

 

II. Background and Literature Review 

The valuation of intellectual property is a multidisciplinary field encompassing economics, 

finance, law, and accounting. Traditional approaches such as discounted cash flow focus on 

projecting future economic benefits attributable to a specific asset and discounting them to 

present value. Market comparables infer value from similar transactions, while real-options 

models treat IP as a collection of strategic choices under uncertainty. These frameworks have 

been widely applied in contexts such as mergers, acquisitions, licensing negotiations, and 

financial reporting. The interplay between national sovereignty and cooperative federalism 

has significantly shaped the trajectory of patent legislation in both China and the United 

States, reflecting distinct constitutional and administrative frameworks[5]. 

Patent valuation models have evolved to include quantitative indicators such as citation 

counts, family size, and claim breadth, which act as proxies for technological impact and 

market relevance. Other approaches combine econometric analysis with legal data to estimate 

the likelihood of litigation, renewal, or licensing revenue. These methods work relatively well 

for conventional, human-invented technologies where ownership, market performance, and 

product lifecycles are predictable[6]. 

However, the emergence of AI-generated content introduces significant discontinuities. The 

economics of information goods—characterized by high fixed development costs and 

negligible marginal reproduction costs—provides only a partial analogy. Unlike traditional 

digital assets, AI-generated creations often depend on data provenance, model architectures, 

and continuous updates, which complicate valuation. Furthermore, the legal uncertainty 

surrounding AI authorship and ownership undermines the foundation on which economic 

value assessments traditionally rest[7]. 

Existing literature has begun exploring the intersection of AI and IP law, focusing on 

copyright eligibility, inventorship criteria, and liability issues. Yet, limited research addresses 

how these factors influence economic valuation. Similarly, studies of patent portfolio 

management have examined diversification and synergy effects but have not fully 

incorporated AI-driven patent clusters or data-dependent inventions. This paper contributes to 

filling that gap by synthesizing legal, economic, and computational insights into a coherent 

framework for valuing AI-related intellectual property[8]. 



         Volume-V, Issue-IV (2024) 
    

ThinkTide Global Research Journal 25 | P a g e 

    

 

III. Characteristics and Valuation Challenges of AI-Generated Assets 

AI-generated assets exhibit several defining features that set them apart from conventional 

intellectual property. The first is near-zero marginal reproduction cost, which allows infinite 

replication of AI-created works at almost no additional expense. While this scalability 

increases potential reach, it also diminishes scarcity, undermining traditional price-setting 

mechanisms. The second feature is ambiguity in ownership and authorship. Since generative 

AI systems are trained on vast datasets and may involve multiple stakeholders—from model 

developers to prompt engineers—determining who holds legal rights is complex and context-

dependent[9]. 

A third characteristic is the rapid pace of obsolescence. AI models and outputs can lose 

commercial relevance quickly as newer and more efficient versions are released. 

Consequently, depreciation rates for AI-generated assets are much higher than for 

conventional IP. Fourth, these assets often derive value from their integration into digital 

platforms, ecosystems, or applications. Their economic potential depends on platform access, 

licensing terms, and the policies of major distributors or API providers. Lastly, regulatory 

uncertainty adds another layer of valuation complexity. Ongoing debates about copyright 

eligibility, data protection, and AI accountability can significantly affect the expected future 

benefits of AI-created works[10]. 

Traditional valuation methods cannot adequately capture these dynamics. Discounted cash 

flow models assume stable cash flows and well-defined ownership, while market comparables 

rely on precedent transactions that rarely exist for AI-generated assets. Real-options 

approaches better reflect uncertainty but need adaptation to account for rapid technological 

change and evolving legal frameworks. Moreover, patent portfolio valuation must consider 

the complementarities and substitution effects among related patents, particularly those 

involving AI technologies that interact across domains[11]. 

IV. Economic Models for AI and Patent Portfolio Valuation 

To address the limitations of classical methods, updated economic models are required. The 

first approach involves modifying the discounted cash flow framework to include 

probabilistic factors representing attribution risk, platform dependency, and technological 

obsolescence. Rather than relying on deterministic projections, expected cash flows must 
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incorporate stochastic elements that account for legal uncertainty and rapid market evolution. 

Discount rates should also include premiums for regulatory volatility and reputational risk 

associated with AI ethics or data usage[12]. 

The second model extends real-options theory to AI-driven innovation. In this context, 

intellectual property is not a static asset but a set of flexible choices regarding 

commercialization, licensing, or enforcement. Firms can defer deployment of AI-generated 

products until market or legal conditions become favorable, analogous to holding an option. 

Similarly, patents can be viewed as contingent claims whose value depends on strategic 

decisions to litigate, cross-license, or use defensively. Real-options modeling thus captures 

the flexibility and strategic value inherent in AI-related intellectual property[13]. 

The third model applies portfolio theory to patents, treating them as correlated assets whose 

interactions influence overall portfolio value. Patents may complement each other by enabling 

integrated technologies or may substitute for one another in overlapping innovation areas. The 

value of a patent portfolio therefore depends not only on the sum of individual patent values 

but also on their interdependencies. Portfolios with diverse technological coverage reduce 

volatility, while those concentrated in interrelated AI domains may amplify both returns and 

risks. By analyzing these relationships, firms can optimize portfolio composition and identify 

underperforming or redundant patents. 

A hybrid computational framework combining these models with data analytics and machine 

learning can further enhance accuracy. Predictive algorithms can estimate future revenues, 

litigation probabilities, and technological relevance based on historical data, citation 

networks, and market indicators. Such models provide probabilistic valuation outputs that 

incorporate both quantitative data and expert judgment, allowing for dynamic updates as new 

information becomes available. Fig 1 is a conceptual model illustrating how AI innovation, 

patent portfolios, and economic valuation frameworks interact to inform policy and 

investment decisions: 
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Fig 1: Economic Models for AI and Patent Portfolio Valuation 

V. Empirical Implementation and Practical Considerations 

Implementing these valuation models requires access to reliable data and robust estimation 

techniques. Key sources include patent databases, licensing agreements, market performance 

data, litigation records, and internal firm disclosures. Data integration across legal, financial, 

and technological dimensions enables a holistic understanding of how AI-generated assets 

perform in practice. 

Estimating attribution risk is particularly challenging due to limited legal precedents involving 

AI authorship. Expert assessments and probabilistic modeling can help approximate the 

likelihood of enforceable ownership. Revenue projections should account for market 

saturation, platform dependencies, and competition from open-source models that erode 

exclusivity. Similarly, depreciation assumptions must reflect the rapid evolution of AI 

systems, which can render existing assets obsolete within short timeframes. 

For patent portfolios, network analysis techniques can reveal relationships between patents, 

identifying clusters of complementary innovations or potential overlaps that dilute value. 

Predictive analytics can be used to forecast litigation risks, renewal likelihood, and potential 

licensing opportunities. Scenario analysis and stress testing can then assess how changes in 

regulation, market demand, or technological advancement impact portfolio value. 

VI. Policy and Accounting Implications 
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The proposed valuation approaches have significant implications for financial reporting, 

taxation, and policy design. Accounting standards that traditionally treat internally generated 

intangible assets conservatively may need revision to reflect the probabilistic and dynamic 

nature of AI-generated assets. Disclosure frameworks should incorporate attribution risk, 

regulatory exposure, and option values to provide investors with a clearer picture of asset 

quality and volatility. 

In mergers and acquisitions, probabilistic valuation models can improve due diligence by 

explicitly quantifying uncertainties surrounding ownership, enforceability, and technological 

obsolescence. Transaction structures may include contingent payment mechanisms or 

indemnity clauses to allocate risk between buyers and sellers[14]. 

For public policy, accurate valuation methods are essential for maintaining balanced 

innovation incentives. Overvaluation could encourage speculative behavior and patent 

hoarding, while undervaluation may disincentivize research and development. Policymakers 

must also consider how valuation uncertainty interacts with capital markets and investment 

decisions in emerging AI industries. Legal reforms clarifying authorship and data rights can 

reduce valuation volatility and promote more transparent markets for AI-generated 

intellectual property. 

VII. Limitations and Future Directions 

While the proposed models offer a more nuanced understanding of AI-related IP valuation, 

several limitations remain. The absence of historical data for AI-generated works complicates 

empirical validation. Legal uncertainty continues to evolve, making probability estimates 

inherently unstable. Market data for AI-generated outputs are often proprietary, limiting the 

scope of comparative analysis. Moreover, machine learning-based valuation introduces its 

own challenges of explainability, bias, and interpretability[15]. 

Future research should focus on constructing comprehensive datasets linking AI technologies, 

patents, and market outcomes. Game-theoretic models could explore strategic interactions 

among firms in AI-intensive industries, while agent-based simulations might reveal how legal 

and regulatory changes propagate through valuation systems. Cross-disciplinary collaboration 

between economists, computer scientists, and legal scholars will be essential to refine 

valuation frameworks that remain robust under uncertainty From an investor’s standpoint, 
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intellectual property is increasingly viewed not merely as a legal asset but as a strategic 

financial instrument capable of generating measurable returns through licensing, 

securitization, and collateralization[16]. 

VIII. Conclusion 

The rise of generative AI has transformed the intellectual property landscape, requiring a 

fundamental reevaluation of how economic value is determined. Traditional valuation 

methods are inadequate for capturing the stochastic, dynamic, and interconnected nature of 

AI-generated assets and modern patent portfolios. By integrating modified discounted cash 

flow models, real-options approaches, and portfolio theory with data-driven analytics, this 

paper outlines a path toward more accurate and transparent valuation practices. 

Effective valuation frameworks are vital not only for corporate decision-making but also for 

broader policy and legal stability. As AI continues to reshape innovation processes, 

establishing rigorous, adaptive, and interdisciplinary valuation models will be essential to 

ensure that intellectual property systems remain equitable, efficient, and aligned with 

technological progress. 
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