Sui generis for AI solves best --- erases concerns over uncertainty, eligibility, and inapplicability of current IP models
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Artificial Intelligence (AI) is a broad term used to describe a multi-aspect discipline in computer science that includes technologies that replicate functions ordinarily attributed to human intelligence. Unlike ordinary software, AI possesses capabilities for learning; when an AI system is exposed to more datasets, the results achieved are generally improved. 1 In one’s daily life, a person may interact with numerous systems and devices that make use of AI, including those that rely on deep neural networks, natural language processing, image data classification schemes, and AI-tailored hardware. For example, navigational systems may use AI to find the best route to a destination; chatbots may service customers by answering or providing further information to questions through the use of AI-based natural language processing; online retailers may use AI-based analytics to inform a customer’s preferences and likely next purchases; and self-driving vehicles may use AI together with a combination of sensors, cameras, and radar systems to travel without a human operator. AI is everywhere, and it is a key driver in the Fourth Industrial Revolution, a technological revolution that will fundamentally alter the way people live, work, and relate to one another.2 In a study by PWC, AI is projected to add $15.7 trillion dollars to the global economy by 2030, boosting US GDP by 14.5%.3 Emerging AI technologies are predicted to transform the global economy and have significant implications for America as a global innovation leader. Increased investment in AI-based innovations requires careful assessment of the intellectual property protections afforded to such innovations. Certain aspects of AI may be protectable by traditional IP protection rights, such as patents, copyrights, and trade secrets. For example, Patents may protect elements of AI inventions, e.g., the structure of the database on which the AI will be trained and will act, the process of training the AI model using one or more datasets, the AI algorithm as applied to a technical problem, the results or insights of the AI invention through an automated process, the policies/weights to be applied to the data that affects those results or insights; Copyright protection may apply to the expression or implementation of an AI algorithm or process, such as, in the form of software, the selection of data as embodied in a copyrightable compilation, the output provided by an AI-based system, such as the artwork, the musical production, or journalistic articles; and Trade secrets may protect secret AI-based information not commonly known or available to the public, that derives economic value from not being generally known, such as AI training data sets. One important aspect of AI is the model itself, i.e., the formulas, processes, and methods for handling data in an AI-based system. This paper explores how aspects of an AI model may be protectable by patents, copyrights, or trade secrets. It also explores how traditional IP-protection mechanisms may be unavailable or inadequate to provide adequate legal protection for the AI model itself, despite the fact that such AI models may warrant legal protection. Additionally, this paper considers the creation of a sui generis right for trained AI models. The term “sui generis” means “of [its] own kind; in a class by itself; unique.”4 A sui generis right is created legislatively to protect a very specific type of work that may not be adequately protected by traditional forms of IP. Examples of current sui generis IP protections include integrated circuit layouts, ship hull designs, fashion designs, databases (EU), and plant varieties. In considering the creation of a sui generis right for AI models, this paper addresses numerous topics should such a protection right be created, including, inter alia, policy considerations, the subject matter covered, rights conferred, registration requirements, fair use, marking, the duration of such a right, and litigation issues. While the issues evaluated herein are done so with a USjurisdictional focus, some concepts presented may be applicable elsewhere. II. ARTIFICIAL INTELLIGENCE, MACHINE LEARNING, AND AI MODELS Artificial intelligence (“AI”) is an umbrella term for a class of different computer technologies which focus on replicating one or more functions attributed to human intelligence. One of the biggest fields today are algorithms that replicate human learning. Machine learning (“ML”) is focused on providing computers with the ability to learn without being explicitly programmed. Typically, with ML, a large data set is digested to produce a trained model that can, in deployment, receive the same types of inputs and output a decision, classification, etc. Typically, the AI step is the training; the trained model is the result. After the AI step, a trained model is often thought of as a black box. In truth, a set of coefficients for use in one or more mathematical functions is created. These coefficients need to be used wherever the trained model is to be deployed. How an AI model trains data is exemplified as follows: (1) a data set labeled input and output examples are fed to an algorithm; (2) then, the algorithm runs on the data with its parameters adjusted until it reaches a satisfactory level of accuracy; (3) from this analysis, the algorithm creates a function that can predict future outputs. Suppose, for example, the AI model is given pictures of cats that are labeled as “cats.” The model is then trained on the labeled data of “cats” until it can recognize the patterns in the images of cats. As a result, the model would be able to predict if later images are showing “cats” or “not cats” by responding to the previously recognized patterns.5 A lot of effort goes into the “AI step,” including, data acquisition, data curation, data labeling, model architecture selection, training algorithm selection and configuration, the training itself, validation, performance evaluation, tweaking, and iteration. These efforts result in a collection of coefficients; with the coefficients in hand, the above efforts can henceforth be skipped. After putting in this hard work, one must consider, what are the best strategies to protect the fruit of the such efforts, even when only textbook (non-inventive) methods and architectures are used? Copyrights Copyright, is a form of protection in creative works that grants an owner of that copyright the exclusive rights to reproduce, display, perform, and create derivative works of such creative works.6 To qualify for copyright protection, a work created must be original to the author and possess some degree of creativity.7 1. Machine-Created Works are Not Copyrightable Turning to whether the works created by machines are copyrightable, the USPTO and other intellectual property offices throughout the world have provided guidelines that only works created by humans can be protected by copyright.8 According to the Compendium of U.S. Copyright Office Practices, “[c]opyright law only protects works of authorship that are created by human beings. Works made through purely mechanical processes or with an automated selection and arrangement are not eligible for copyright protection. The U.S. Copyright Office will refuse to register a claim in a work that is created through the operation of a machine or process without any human interaction, even if the design is randomly generated.”9 In a recent federal copyright case, known as the monkey selfie dispute, the court of Appeals of the Ninth Circuit held that an animal is not entitled to a copyright.10 Furthermore, since copyright protects the expression of ideas and not the ideas itself, the software code underlying the AI models and training datasets, used to train the AI models, may be protected as a literary expression under copyright laws.11 Copyright protection, however, is unlikely to be available for the functionality of AI models in automating a decision process, the underlying algorithms, and output of the AI models. 12 It is hard to argue a modicum of creativity in a collection of numbers generated by a machine. 2. Machine-Created Works Must be Creative The U.S. Copyright Act requires the work to be creative, meaning the work must be the product of a creative spark in order to be copyrightable. Works lacking creativity are not afforded copyright protection.13 The U.S. Supreme Court has shed light on this creativity requirement and ruled that compilation works, such as a database must contain a level of creativity in order to be copyrightable. Accordingly, just listing names, phone numbers, and addresses lack creativity.14 Under Section 313.2 of the Compendium of the U.S. Copyright Office, works produced by a machine or mere mechanical process that operates randomly or automatically without any creative input or intervention from a human author will not be afforded copyright protection.15 Machinegenerated AI models replicate a decisions process that enables automation and understanding. These AI models are trained using data and human expert input to automate the decision process.16 Merely automating a process by an expert would most likely be considered to lack creativity, and therefore, would not be afforded copyright protection. 3. Enforcement and Infringement Considerations The AI field, namely AI system, is a new and constantly evolving technology, with minimal clarity on the working and processes of the AI system, outside of the AI developer community.17 Such uncertainty has created issues in regards to establishing and proving infringement, as well as enforcement issues on the legitimacy of using third-party copyright-protected content to train AI models with varying laws in different jurisdictions. 18 For example, current UK copyright laws and the EU Copyright Directive (to be implemented in the EU Member States before June 2021) permits “text and data analysis for non-commercial research.”19 However, Section 107 of the U.S. Copyright Act provides a statutory framework for the “Fair Use Doctrine” that permits the use of the third-party content to train AI systems, if the use is sufficiently transformative and does not compete with the original works.20 The Fair Use Doctrine, therefore, creates an exception to infringement in the U.S. that is not applicable in other jurisdictions. Based on the above described limitations of copyright protection, the extension of such traditional copyright protection to machine-created works, namely AI models, is unlikely at best. However, due to the large investments in AI technology, there are legitimate business concerns associated with the IP protection of AI models.21 Such concerns have served as a catalyst to exploring alternate considerations, such as sui generis rights, or even other forms of traditional IP protection (i.e., patents) to provide IP protection to AI models. B. Patents Given that AI models fundamentally rely on mathematical constructs, the Supreme Court’s decision of Alice Corp. v. CLS Bank Int’l, 573 U.S. 208 (2014), regarding subject matter eligibly pursuant to 35 U.S.C. § 101, can create unique challenges for AI related inventions. In particular, inventions claiming AI models are at risk of being found “directed to” an abstract idea without “significantly more.” Since Alice, however, the Federal Circuit has repeatedly found software-related inventions, which AI related inventions pertain, as patent eligible where such software-related inventions demonstrate an “improvement” to the functionality of a computer.22 For example, most recently, in Uniloc USA v. LG Elec. USA, the Federal Circuit provided that "[o]ur precedent is clear that software can make patent-eligible improvements to computer technology, and related claims are eligible as long as they are directed to non-abstract improvements to the functionality of a computer or network platform itself.” No. 19-1835, slip op. at 10 (Fed. Cir. Apr. 30, 2020).23 The Federal Circuit has specifically recognized the importance of AI and the danger of applying Alice in a way to impede innovation: “the danger of getting the answers to [the] questions [raised by Alice] wrong is greatest for some of today's most important inventions in computing, medical diagnostics, artificial intelligence, the Internet of Things, and robotics, among other things.” Smart Systems Innovations, LLC v. Chicago Transit Authority, 873 F.3d 1364, 1378 (Fed. Cir. 2017). In addition, the USPTO has signaled that AI inventions are patentable. For example, in the U.S. Patent Office (USPTO)’s 2019 Revised Patent Subject Matter Eligibility Guidance (January 7, 2019), the UPSTO provides an example AI-based method for training a neural network for facial detection, that is patent eligible under Alice. 24 In general, in view of Alice, when considering AI inventions for patent protection, a patentee should focus on the unique technical features that may be identified in an AI-invention workflow and related components. These may include, for example: • The pre-processing of training data (e.g., preparing unique datasets for input into a particular AI algorithm); • The training process (e.g., improvements or adjustments to a machine-learning or neural network algorithm); • The application of trained models (e.g., to control machines or to provide unique results); and • The hardware that executes a trained AI model, including any improvements to the hardware or its deployment in a given technical field. In addition, under Alice, an important test is whether the claims of a computer or software related invention recite a specific improvement to “the functioning of a computer itself” or “any other technology or technical field.” See Uniloc USA, No. 19-1835, slip op. at 5-10. With an AI-related invention, this can be described and claimed where an AI model improves the underlying functionality of a system, e.g., an autonomous vehicle, where the AI model enhances, e.g., the safety, fuel efficiency, or power usage of the vehicle. On the other hand, while the Federal Circuit has generally recognized AI as an important technology (see Smart Systems, 873 F.3d at 1378), it has yet to address the eligibility of an AI related invention. Given this, it is possible that an AI related invention, especially one with claims having features typically found ineligible (e.g., claims directed to fundamental economic practices) may be found ineligible despite incorporating AI aspects. Accordingly, in such circumstances, other legal protections, such as those found herein, may need to be considered. C. Trade Secrets Although patenting is an option, there are also challenges to patent protection on AI models as described above. As an alternative, trade secret can protect information where the owner “has taken reasonable measures to keep such information secret” and the information “derives independent economic value, actual or potential, from not being generally known” to other persons. See 18 U.S.C. § 1839(3) (Federal Defend Trade Secrets Act, definition of “trade secret”). Protection is available at the federal and state level. A benefit to using trade secret to protect AI models is the relatively low cost. Unlike patents, trade secrets involve no registration and have immediate effect. Furthermore, trade secrets do not require compliance with formalities or public disclosure. If AI models are likely to be continuously revised or retrained, then this low-cost benefit can make trade secrets an appealing option. On the other hand, trade secrets may be an inefficient means of protection in software development. For example, if the model is deployed on a product, reverse engineering becomes possible. A trade secret is protected as long as it remains a secret. Even if reverse engineering is prohibited by contract, the value of one’s crown jewels may be significantly diminished if it is already exposed publicly. The algorithm can be moved to a server to better protect against reverse engineering, but that may not always be practicable. Additionally, collaborative scientific research is intrinsic to the development of new technology, leading to parties engaging in joint ventures, subcontracting relationships, and/or licensing opportunities.25 While parties can take steps toprotect their trade secrets, such as through nondisclosure agreements and restricted access, difficulties in maintaining confidentiality continue to persist.26 Some industries also make trade secret protection impracticable because solutions need to be proven or disclosed before acceptance. For instance, a greater demand for AI systems to be transparent to other technology producers or consumers in the general public will make it difficult to keep valuable AI models a trade secret. D. Open Contribution – Journals, Open Source, Etc. Open contribution, specifically open source contribution or journals, is a form of free contribution to an AI model or other aspect of an open source software.27 In open contribution, particularly for open source software, members of the public may work collaboratively by providing comments, or edits to various aspects of a project.28 The owner of the open source software, or AI model, may review and determine whether to accept or reject the edits, as well as whether to modify the project based on the commented provided. In general, open contribution of software reduces development time, community supported development and code review, and platform adoption. To maintain IP integrity, various forms of IP protection may be implemented, such as customized or standard open source licensing agreements, or a hybrid approach in which traditional IP protection (e.g., copyrights and patents) are still sought in parallel to seeking open contribution.29 When traditional IP protection, namely patents and/or copyrights, are sought with open contribution, traditional IP protection should be sought prior to open contribution and should be broad enough to include any substantive modifications implemented on the AI model.30 Otherwise, the owner of the AI model may be precluded from seeking any patent or copyright protection for an AI model. On the other hand, by implementing a non-traditional approach for IP protection, open contribution is more economically affordable than the more traditional copyrights or patent methods of IP protection. The cost of filing a non-provisional patent application far extends the nominal, if not free, cost of seeking open source contribution from a community of developers, as well as working with a larger pool of talented information technology professionals to improve the AI models at no additional cost, since there is zero cost associated with open contribution.31 Therefore, open contribution may lead to an abandonment or significant reduction in copyright registrations and patent filings for AI models. Furthermore, in instances, where previously sought IP protection no longer protect the final AI model, or broader IP protection is sought in light of the constantly evolving nature of AI industry, open source licenses may be sought to protect the IP rights associated with the AI model, instead of seeking traditional IP protection. Depending on the modifications to the AI model, namely the software code, functionality, output and algorithms, prior traditional IP protection may no longer be adequate to protect the final AI model and its associated features after open contribution has been completed. The open source license may be crafted to provide IP protection to the final AI model, such as AI output, functionality, software code, algorithms, that were excluded from the traditional IP protection of copyrights and/or patents.32 Additionally, the AI industry is constantly evolving and changing in complexities, challenges, and functionality. In light of the endless series of unknown future advancements or changes in AI technology, there exists minimal understanding and clarity on the processes that enable AI systems to work, outside of the AI developer communities. Since open contribution is largely dependent on the community of AI developers, an owner may seek open contribution. However, due to the ongoing nature of open contribution in which the code, AI output, or other aspects of the AI model may significantly change during the course of open contribution. IP protection in the form of open source licenses, rather than traditional IP protection, may be utilized as a preferred method to protect IP rights associated with the AI model. The open source license to grant broader IP protection for the AI model. Some popular standard open source licenses that are widely used, or have strong communities, include Apache License 2.0, MIT license, FreeBSD license, and Common Development and Distribution License. In addition, new open source datasets have developed to provide a large volume of contracts, including open source licenses, that may be useful for granting IP protection for the AI model, for example, Atticus Project. Many of these open source datasets include permissible license terms and free to the public.33 Some of the source licenses may be customized may include adding a custom patent license to an existing open source license, or crafting a termination clause that includes specific grounds for terminating the open source license related to the specific concerns or circumstances connected to the open source community.34 Lastly, other non-traditional forms of IP protection, such as sui generis, have been compared to open contribution as a vehicle to obtain broad IP protection to AI models. However, unlike sui generis, open contribution is considered to require less legislative involvement and possibly less economic investment, depending on the sui generis protection process enacted by the legislature.35 With open contribution, no legislative involvement is necessary to craft special legislation for IP protection associated with AI technology, namely AI models. But rather, open contribution merely requires free contribution from one or more communities of developers. Additionally, the openness provided by open contribution seems to promote competition and socially beneficial for the common good.36 In conclusion, with open contribution, the IP protection for AI models may largely depend on the developers or open source community complying with the terms of the open source license, and/or the licensor (owner of the AI model) seeking traditional IP protection, as necessary, in parallel with or prior to engaging in open contribution.37 E. Existing Sui Generis Rights In their present form, sui generis rights are generally a targeted form of protection than traditional forms of intellectual property. However, the rights are also conferred through less rigorous procedures than are often required. Sui generis rights differ in that they are not restricted to products of creativity or particular forms of expression and are instead rewarded to protect the investment and labor required to produce certain works or products. 38 The intent of the protection is to limit unauthorized extraction and re-utilization of the works in order to protect the underlying investment necessary to produce or compile the works. Examples of sui generis IP protections have included integrated circuit layouts, ship hull designs, fashion designs, databases (EU), and plant varieties. We review two examples of sui generis protections with respect to the topic of trained model rights – masked works and databases. 1. Mask Works Sui generis protection on masked works cover images that represent a pattern for the layers of a semiconductor chip. Under the Semiconductor Chip Protection Act of 1984, the associated circuit layout becomes legally protected upon registration similar to Copyright registration and is processed by the US Copyright office. If successfully registered, the owner/applicant receives exclusive rights to reproduce the mask itself, to import or distribute chips incorporating the mask, or induce others to perform the preceding. The exclusion prohibits only copying, not independent creation and allows for reverse engineering for instructive purposes and subsequent incorporation into new original works; the rights lasts 10 years. In contrast with the database rights described in the following section, mask works require some level of originality. Accordingly, while the protection of mask works is specialized to suit a specific category of invention, the qualifications for protection maintain aspects of originality or novelty associated with conventional IP rights. More specifically, a mask work must not only be original in terms of independent creation, but also must not be “commonplace, or familiar in the semiconductor industry, or variations of such designs, combined in a way that, considered as a whole, is not original.”39 In contrast, other forms of sui generis rights withdraw the requirement for originality entirely, and instead recognize the value and investment associated with a work as opposed to the creative aspects. 2. Databases (EU) Recognized in a small number of jurisdictions such as the European Union and United Kingdom, sui generis protection on databases covers collections of data arranged in a systematic way and individually accessible by electronic means. The developer or owner must “show that there has been qualitatively and/or quantitatively a substantial investment in either the obtaining, verification or presentation of the contents.”40 Once shown, the right is created automatically and does not require registration.41 The protection affords the owner the right to prevent “extraction and/or re-utilization of the whole or of a substantial part … of the contents of that database.”42 These rights last 15 years, and no registration requirement is mentioned in European Directive. Advocates for database rights posit that the legal uncertainty surrounding database and related information systems creates legal uncertainty and shifts away from dissemination toward trade secrets, thus stifling innovation.43 The critics of database rights often align with proponents of open source coding who argue that that the rights create an “unnecessary obstruction for the access to and reuse of information....”44 Additionally, critics argue that the alleged obstruction is not warranted because the value has not been shown to incentivize the database market in the EU. These arguments suggest that innovation would be better served by allowing databases without creative elements to be substantially reused as reference materials for future innovation and collaboration. It is similarly suggested that property rights are not necessary to promote the use and development of databases. Critics also warn that the term of such rights may be perpetual if “substantial investment” in the database occurs with later public disclosure. IV. BUILDING THE SUI GENERIS RIGHT FOR TRAINED AI MODELS A. Policy Considerations As discussed above, there are challenges to protecting AI models using existing IP protections. Given the inapplicability or inadequacy of these protections, a mechanism may be needed to reward AI developers or owner’s rights to the “sweat of the brow.” As explained earlier, training AI models can often times involve numerous steps from data acquisition to the iterative tweaking of the model. AI models play a crucial role in, not just providing an outcome, but are constantly assessed to correct for error and adapt for evolving data. As society places more emphasis on eliminating bias in AI systems, it is not just the data itself that requires handling but also the way the model is applied to curating the data.45 A high cost to create with a low cost to misappropriate (copy) afterward could cheapen the value of AI models or deter the advancement of newer or more robust models. It can be helpful to reconsider a few limitations of existing IP. As mentioned above, patents are limited to constructions which are novel and non-obvious. Patents are also presently entangled with the development of subject matter eligibility law, which is of considerable concern to the nature of AI models. Copyrights are not intended to protect the underlying idea, but rather the original expression of such an idea, and thus, they may miss the core mark with AI models. Trade secrets may be generally less preferred within the community.46 Yet, the potential shortcomings of the existing IP protections alone may not necessarily justify the creation of a new medium in sui generis rights. For example, many commentators predicted that patenting of software inventions would stifle independent creation. But those concerns may not have come to fruition in the digital age thus far.47 Additionally, the availability of anti-trust protections might be considered to balance the threat of over-constraining the marketplace. More specific to AI models is that the underlying premise that misappropriating another party’s AI model is simple or low cost. Indeed, implementation of a trained model for a similar, but nonidentical process, may still require considerable investment in implementation, including time, personnel, and supporting infrastructure (e.g., data storage, processing, etc.). In practice, it is unclear that such AI model misappropriation could so readily occur that would undermine the creator’s investment. Assuming misappropriation can practically occur, if adequate protection of AI models requires extensive IP protections across multiple realms (patent, copyright, and trade secret) simultaneously and with some remaining doubt about their adequacy; at what point does this patchwork approach suggest overall inadequacy? Moreover, existing IP can be zero-sum, such that establishing one right can deteriorate or eliminate the other, for example, in comparing the disclosure requirement of patents with the secrecy requirement of trade secrets. Although not necessarily determinative, the potential for unintended impacts of sui generis rights on existing IP protections should not be ignored. A balancing of factors may better reveal the incentives and disincentives for such sui generisrights. For example, a significant disproportion in the investments of different parties may be informative. Hypothetically, if an originating party of an AI model attributed a significantly greater level of investment to develop the original AI model than another party as a potential misappropriator of the original AI model, then a comparative framework exists to consider the basis of the sui generis right, and the associated policy both for and against such a right. For the time being, it seems that the concerns which merit consideration in the creation of sui generis rights for AI models stem from the particularly high investment costs for development. Accordingly, comparative demonstration of the low barriers for misappropriation may favor such a new right. For example, significantly low resource requirements, low cost, few personnel requirements with low level of technical expertise may indicate disparate investment levels sufficient to justify such a new right. Consideration of investment disparity might likewise provide a benchmark for either or both the establishment of rights and/or enforcement of established rights. Of course, one counterargument to sui generis rights in general is that the existing law is itself quite flexible. Often, in the evolution of humanity, an old rule (whether statutory or judicial) is applied in a modified way to address shortcomings in facing new instances. For example, before the computer age, the U.S. considered adopting sui generis rights for computer programs.48 However, Congress ultimately adopted a framework clearly including computer programs to be copyrightable as literary works under the Copyright Act of 1976.49 Among other justifications, advisors cautioned against the economic impact of excluding computer programs from copyright protections wherein the programs themselves are “expensive to make and cheap to copy,” echoing the intangible inequity of the issue.50 Yet, “[i]t has proven difficult to apply traditional copyright doctrine derived from cases involving novels, dramatic plays, and fabric designs to protect nonliteral aspects of computer programs, which has caused courts to develop special tests for software copyright infringement.”51 Commentators have observed U.S. courts to essentially create a sui generis sub-form of copyright protection to fit computer programs into copyright law.52 In one practical instance of data protection itself, U.S. case law has denied compensation to sports leagues for data collected from their events.53 Historically, raw data has not been protected under copyright law and third-parties cannot be prevented from collecting event data from live or recorded broadcasts, which could then be commercially exploited.54 However, as entities contract with data companies to collect data from their events, the problem of data reutilization evolves.55 In the United Kingdom, the landmark decision of Football Dataco Ltd v. Sportradar GmbH found that a data company’s sui generis database right can be violated by third-party publication if the data is real-time, processed sports data rather than merely fixed and easily obtainable characteristics because it requires “considerable skill, effort, discretion, and/or intellectual input.”56 In comparison, the sui generis database protections afforded in Dataco would appear to have required significant manipulation of traditional copyright protections to distinguish real-time data from other so called "fixture lists" by measures other than the effort invested. Consequently, the level of investment remains a guidepost whether in rethinking existing law or analyzing a sui generis form of protection. Nevertheless, new forms of IP face intense obstacles while patchwork approaches can be costly and require time to develop case law, if at all. With the evolution of technology and business practice in general, IP systems are incentivized to periodically evaluate the role of sui generis rights and to determine whether a new approach or a revitalized old approach is appropriate. This is true even if the outcome merely yields consideration of the issues in existing protections, further defining and evolving the nature of the IP system. B. Subject Matter Covered The scope and qualifications required to qualify for protection may be broadly considered in relation to content, investment, and originality. Concerning content, the scope of the subject matter afforded protection may be broadly considered. The subject matter can include any mathematical terms embodied as computer data for use in a mathematical function derived automatically by an ML method, as well as any mathematical function or algorithm embodied as computer instructions incorporating such mathematical terms. Accordingly, the considerations for the protection of trained models may, in some ways, be similar to those afforded to software under copyright law. However, as proponents for intellectual property protection for software have argued, copyright protection “only prevents another from copying the particular expression used by the copyright holder in conveying the underlying idea; the underlying idea itself remains unprotected and free for public use.”57 The question then becomes whether the protection of a particular form of expression is adequate to protect works generated by ML and AI. For example, should the expression of a computer-generated model or algorithm be the focus of protection or the underlying operation and resulting capability? The apparent deficiencies in copyright protection lead to one of the more contentious issues - originality. To avoid this issue, one option is to remove it entirely as in the European model for database protection. Another option is to require originality similar to mask works, which must not only be original in terms of independent creation, but also must not be “designs that are staple, commonplace, or familiar in the semiconductor industry, or variations of such designs, combined in a way that, considered as a whole, is not original.”58 However, variations in mask works may be visibly discernable and supported by a list of distinguishing components or aspects. Such variations that are typically discernible may not be effective if considered in relation to trained models because the differences in trained models may not even be readily distinguishable to their developers. This lack of understanding is related to the primary benefit of trained models - the developers only enabled the system to create the model and do not program the solution as in conventional software development. As discussed previously, originality in copyright protection requires that the work possess “at least some minimal degree of creativity.”59 As such, an inability to argue a modicum of creativity in AI models makes it nearly impossible to determine and distinguish originality, making an originality consideration similar to mask works unworkable. Another qualification for trained model rights may be related to eligibility. If intended to avoid the complexities and challenges that prevent patent protection from effectively covering trained models (e.g., inventorship and subject matter), the eligibility requirements for trained models may be relaxed. However, the subject matter covered may at least need to be distinguished from software to avoid abuse. One possibility would be distinguishing trained models from software by requiring applicants to demonstrate that a model was derived automatically from an ML method or the product of a computer. Such a requirement could be enforced through a requirement of documentation. The documentation requirements may provide a framework to distinguish trained models from software written or generated by human influence. Such a documentation can also provide some level of explainability to AI.60 Even so, distinguishing the extent of human intervention necessary to preclude rights, or alternatively the level of autonomy of a computer, may be challenging. Subject matter qualifications may also extend to investment similar to sui generis database protection (a “significant investment” model). That is, developers of trained models may need to demonstrate a substantial investment in either training or enabling the generation of a trained model. Such a requirement may be utilized as an alternative to a significant demonstration of originality. For example, rights could be afforded to developers who can demonstrate independent creation, which may be substantiated by documenting investment and labor related to supplying training data and/or equipment to process the trained data and optimize the coefficients of a model. In this way developers would have to be able to show that there was, qualitatively and/or quantitatively, a substantial investment in either the obtaining or verifying the model or its coefficients. A qualitative showing could include the size of the investment in training the model. Efforts in procuring and curating data to train the model could be factored into the process of training. 
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