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I.

Introduction

Artificial intelligence (AI) is beginning to influence various corners of the music industry
including marketing, audio mastering, and music creation.1 In the legal setting, questions focused
on AI authorship2 have surfaced because of the capability of AI to independently create3 and the
United States Copyright Office’s limitation on authorship to humans.4 In circumstances when no
human may legally claim authorship of a work, should the work be registerable nonetheless?
Moreover, AI may have a less nebulous role in the context of copyright infringement.5
Given advances in AI, it is reasonable to foresee AI used to examine a musical work and
compare it to pre-existing works to assess similarities.6 Additionally, AI could distinguish
between protectable and unprotectable content.7
The use of AI in the infringement context is advantageous especially for musical works
because authors have struggled with the idea/expression dichotomy as it relates to musical works
and suggest that “idea and expression cannot be distinguished.”8 Furthermore, authors and
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practitioners have criticized9 infringement tests employed by courts. AI can guide courts to
mitigate confusion and promote consistency.
This Article is divided into two parts. Part II examines the two-step infringement test in
the context of musical works. Part III examines the role of AI in the two-step test and finds that
AI is useful for both steps but should not preempt a jury’s overall determination of liability. It
proceeds to examine evidentiary considerations for similarity reports generated by AI as well as
uses of such AIs ex ante.

II.

Musical Work Infringement

Copyright infringement tests generally comprise three elements: (1) ownership of a valid
copyright; (2) copying of original elements; and (3) substantial similarity between the infringing
work and the copyrighted work.10 Once a plaintiff proves ownership, a court will embark on a
two-step inquiry to determine whether a defendant infringed the plaintiff’s copyright and should
be held liable.11
The first step is to prove copying-in-fact. To satisfy this requirement, the plaintiff must
show that the defendant actually copied the work either through direct or indirect proof.12 Absent
direct proof, a combination of “access to the copyrighted work, similarities that are probative of
copying between the works, and expert testimony”13 suffice. The second step is to prove
substantial similarity which acknowledges that even if the defendant actually copied the
plaintiff’s work, the law will not impose liability unless the amount copied is sufficient to
warrant granting relief.14 Furthermore, liability will only be imposed for the defendant’s copying
of protectable elements of the plaintiff’s copyrighted work.15
A. Copying-In-Fact
Despite how the first step is framed in different circuits, it requires an analysis of the
constituent parts of the works.16 Dissecting a musical work into constituent parts requires
specialized knowledge; accordingly, expert testimony is admissible and typically provided by
music theoreticians, composers, musicologists, and forensic musicologists.17
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Expert witnesses may identify similarities between the works and present the works in a
manner suitable for conveying the similarities to an untrained ear.18 Moreover, experts may
consider, among other elements, melody, tone, and harmony.19 However, “[t]here is no one
magical combination of these factors that will automatically substantiate a musical infringement
suit; each allegation of infringement will be unique.”20
Parsing the constituent elements of a musical work is important for assessing similarities
sufficient to warrant an inquiry into whether the works are substantially similar, especially
because western music “is primarily written in the tonal system” which is “built on a hierarchy of
predominate chords and pitches.”21 Accordingly, there is a “relatively limited number of
compositional choices” as “there are a limited number of possible pitch and harmonic
relationships.”22 Yet, even though “there are an enormous number of possible permutations of
the musical notes of the scale, only a few are pleasing; and much fewer still suit the infantile
demands of the popular ear.”23 Musical works are multifaceted, and as technological tools
advance,24 either the number of constituent elements will grow, the existing elements will
expand, or a combination of both. For example, augmented reality audio and spatial audio25 may
expand the spatial organization element of a musical work.
B. Substantial Similarity
Even if copying-in-fact is established, the plaintiff must demonstrate that protected
elements of her work were taken by the defendant in such a way that constitutes a
misappropriation.26 The substantial similarity inquiry is a question exclusively for the jury27 and
for which “expert testimony [is] irrelevant”28 though some academics disagree.29
Part of the substantial similarity inquiry depends on the test employed by a court, which
depends on the jurisdiction.30 Among the tests are the: (1) ordinary observer test; (2) intended
audience test; (3) abstraction-filtration-comparison test; and (4) intrinsic test.31 The lack of
uniformity has, in part, caused academics to criticize the second step. A more compelling
criticism arises from the substance of the inquiry, however.
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For example, the ordinary observer test of the Second Circuit questions “whether
defendant took from plaintiff’s work so much of what is pleasing to the ears of the lay listeners,
who comprise the audience for whom such popular music is composed, that defendant
wrongfully appropriated something which belongs to the plaintiff.”32 In the Ninth Circuit, the
question is “whether the ordinary, reasonable person would find the total concept and feel of the
works to be substantially similar.”33 These tests task juries with garnering a subjective
impression of the works and assessing overall similarities to determine if the defendant’s
copying “went too far as to constitute improper appropriation.”34
Admittedly, the tests seem a bit arbitrary and vague. Indeed, “[t]he test for infringement
of a copyright is of necessity vague.”35 However, understanding the rationale behind these tests
uncovers why courts continue to employ them despite academic criticism.36 Accordingly, two
perspectives appear appropriate: (1) the personality theory; and (2) economic considerations.
First, the personality theory “posits that property provides a unique or especially suitable
mechanism for self-actualization, for personal expression, and for dignity and recognition as an
individual person.”37 The personality theory recognizes a societal adjudication of the relationship
between a human being and her personal property.38 In the context of intellectual property, the
expression of one’s idea, especially through music, manifests one of the strongest relationships,
in turn maximizing the justification of affording copyright protection to such expression.39
Music captures a unique character of a human which consequently engenders unique
expressive styles. This observation leads to the notion that courts continue to follow precedents
without providing concrete tests because determining whether the defendant wrongfully
appropriated the concept or feel of the plaintiff’s work may nevertheless be as inexplicable as the
connection a human may feel to, for example, her grandmother’s knitting needles stuck in an
incomplete scarf.
Second, with regard to economic considerations, the Arnstein court presents a starting
point, as “[t]he plaintiff’s legally protected interest is not, as such, his reputation as a musician
but his interest in the potential financial returns from his compositions which derive from the lay
public’s appropriation of his efforts.”40 Accordingly, the Arnstein court suggests that musicians
prioritize economic considerations over personality concerns.
Arnstein, 154 F.2d at 473.
Three Boys Music Corp. v. Bolton, 212 F.3d 477, 485 (9th Cir. 2000) (quoting Pasillas v. McDonald’s Corp., 927
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1167 (9th Cir. 1977).
34
Arnstein, 154 F.2d at 468.
35
Peter Pan Fabrics, Inc. v. Martin Weiner Corp., 274 F.2d 487, 489 (2d Cir. 1960).
36
See, e.g., Cohen, supra note 9, at 719 (criticizing the traditional copyright infringement test and underscoring its
failures).
37
Justin Hughes, The Philosophy of Intellectual Property, 77 GEO. L.J. 287, 330 (1988).
38
See Ofer Tur-Sinai, Beyond Incentives: Expanding the Theoretical Framework for Patent Law Analysis, 45
AKRON L. REV. 243, 274-75 (2015).
39
See generally Christopher Yoo, Rethinking Copyright and Personhood, 2019 U. ILL. L. REV. 1039 (2019).
40
Arnstein v. Porter, 154 F.2d 464, 473 (2d Cir. 1946).
32
33

4

Furthermore, copyright law offers protection to creators to assuage fears of
second-comers offering an expressive work at a reduced price.41 As ordinary listeners, jurors are
also ordinary consumers and can assess market impacts. Inherent to that assessment is “what is
pleasing to the ears”42 and the “total concept and feel”43 because the connections between
eardrum vibrations, auditory nerves, and the brain44 engender physical and emotional
experiences associated with inflowing sound waves which, together, impact economic factors.
C. Drawbacks of the Current Tests
Despite the foregoing support for the substantial similarity tests, drawbacks are evident.
First, academics have noted that too much value is placed on the subjective impressions of the
judge or jury45 which may interfere with idea/expression dichotomy46 and further conflate the
confusion jurors encounter between compositional and performance elements.47 Second,
disregarding expert testimony is not practical as jurors cannot unhear testimony.48
Courts deciding infringement cases are loath to overrule precedent.49 In view of such
reluctance, new technological tools can support the current frameworks while addressing
drawbacks of the current tests by mitigating the subjectiveness of the inquiries, incorporating
intended audiences for the lay listener, and removing the biases of expert witnesses.
For example, Liebesman considers “(1) objectively mapping a song's many artistic
elements; and (2) using the link between the wave motion theory of physics and music to
mathematically model a song.”50 Expanding upon Liebesman’s approach, this Article discusses
the role AI can play in the two-step inquiry,51 as well as the impact such AIs could have on the
music industry.
III.

Role of Artificial Intelligence
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First, in unsupervised learning, an AI “learns patterns in the input even though no explicit
feedback is supplied.”52 For musical work infringement, unsupervised learning AI would take as
input two works and be tasked with detecting similarities and associations between the two
works.53 A more comprehensive AI may be able to detect constituent elements and be tasked
with detecting similarities among them.
Second, in reinforcement learning, an AI “learns from a series of reinforcements . . .
[and] [i]t is up to the [AI] to decide which of the actions prior to the reinforcement were most
responsible for it.”54 For musical work infringement, reinforcement learning AI would be trained
to understand when similarities between constituent elements of two works exists or when
certain elements of a work are protectable.
Third, in supervised learning, an AI “observes some example input-output pairs and
learns a function that maps from input to output.”55 Supervised learning AI require a training
data set which, in the musical work infringement context, could be a set of works known to be
similar or dissimilar based on litigation outcomes; after the AI is trained, it could assess the
degree of similarity between two unknown input works.56
With respect to the two-step inquiry, AI can be used to assess copying-in-fact by
dissecting two works into constituent elements, filtering those attributes that are protected from
those that are not, and comparing the protected elements.57 This process should be granular such
that all possible constituent elements are uniquely compared and a similarity score can be
generated per element.
However, for the second step, a distinctly trained AI for this purpose is unnecessary.
Instead, similarity scores could be modified to encompass subjective impressions from external
listeners, particularly those of the intended audience.58 For example, the AI could be provided
with an “audience impression function,” the output comprising the convolution59 of the AI’s
results and the audience impression function. Convolving the AI’s results and the audience
impression function may be executed on an element-by-element basis or some combination
thereof depending on the complexity of such a function.
Moreover, an AI’s assessment for substantial similarity should not preempt a jury
determination of liability because it is an inquiry encompassing human physiological effects,
market factors, and subconsciously inherent theoretical personality considerations which
simultaneously execute in the mind of a juror. Machines do not have eardrums and have no
consideration for their impacts on society. Thus, the convolved version of the analytic
comparison of protected elements can aid a jury in its liability assessment.
52
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A. Similarity Reports
By providing juries with similarity reports generated by AIs instead of expert testimony,
most of the drawbacks of the current test become moot; however, there are other considerations.
One of the main concerns is that a jury may place too much weight on similarity reports. In this
regard, similarity reports are comparable to DNA in a homicide case, for if there is a match (a
similarity) the jury is more likely to convict even if “jurors have trouble understanding the
fallibility of DNA evidence, especially when conveyed in statistical terms.”60 For musical work
similarity reports, an overall percentage of similarity could unfairly prejudice the defendant or
mislead the jury and, consequently, be excluded from evidence despite its relevance.61
1. Evidentiary Concerns
In addition to the dangers of unfair prejudice or misleading juries, other evidentiary
considerations arise in the context of similarity reports, particularly reliability.62 With respect to
hearsay, machines have yet to be employed to assess questions of fact in the copyright
infringement context; accordingly, reverse engineering concepts related to machine-generated
data in the criminal context is an appropriate starting point.63
In general, a machine is not a “person” and therefore not a declarant for purposes of
hearsay.64 Issues arise, however, when a human is involved in the generation of output data.65
When a machine significantly contributes to the output—the resulting “statement”—with
minimal human involvement, “most courts have concluded that the machine is the speaker.”66
For example, a machine is the speaker when executing relatively simple tasks such as sample
analyses after a human operator pushes a button and ceases involvement in the machine’s
subsequent processes.67 Even though “[t]he progenitors are the source of the assertion,”68 such as
AI developers, “their contribution is . . . attenuated and nontestimonial.”69
In terms of AI, humans involved may include “software programmers, data and feedback
suppliers, trainers, [and] system owners and operators.”70 However, once an AI, particularly one
for similarity assessments, is complete, the only human involvement is the uploading of works;
See Kimberly Schweitzer & Narina Nuñez, What Evidence Matters to Jurors? The Prevalence and Importance of
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61
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thereafter, the AI runs autonomously.71 Nevertheless, the reliability of the AIs employed may be
called into question, and “defendants should have the right to ensure . . . that the machine
produced a reliable accusation.”72
Ensuring the reliability of similarity AIs may be accomplished by: (1) expert witnesses;
(2) authentication; or (3) diversified testing. Initially, the question will be “whether the
technology employed by the machine is valid and the data produced by the machine is reliable
evidence of the fact it is offered to prove.”73 In that case, expert testimony is required.74
However, as such technology is used over time, the question will become “whether the machine
is in good working order,”75 which equivalently is whether the AI executed a comprehensive,
proper, and adequate analysis. In that case, authentication76 is required.77
Additionally, diversified testing can ensure reliability by offering two or more reports
from AIs with differing designs, trained with different training sets, employing different machine
learning algorithms, or a combination thereof. Professor Tu contemplates the use of a standard
algorithm in the industry.78 Additionally, or alternatively, a standard set of requirements should
be established for similarity reports in order for such reports to be admissible. For example, no
report may provide an overall similarity percentage but rather present such percentages for
constituent elements.
B. Pre-Litigation Utility
One secondary consideration for similarity AIs is use ex ante. Professor Tu contemplates
that artists “could run the AI ex ante to either change the work to avoid infringement issues or
run the risk of copyright infringement.”79 However, given that “originality . . . is the touchstone
of copyright protection,”80 the notion of an AI influencing a creator’s expressive choices does
not align with the constitutional goal of “promot[ing] the . . . useful Arts”81 but rather inverts that
goal into one centered around infringement avoidance.
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Furthermore, Professor Tu contemplates that the “[u]se of unstructured learning with an
industry standard algorithm would create a library of riffs that could be categorized as scènes à
faire or functional if found in enough songs that are in the public domain. This would give
litigants the knowledge ex ante to determine if their songs contained protectable material or
material that could be infringing.”82 Such a feature is desirable but should be offered to users
separate from algorithms used to assess similarities.
Moreover, third-party developers could introduce platforms offering subscribers reports
comprising assessments of their copyrighted works. Specifically, copyright owners could upload
their works which would be treated as reference works; if any of those works are found to be
similar to subsequently uploaded works by third-party artists, the subscriber would be notified.
In that case, artists would be deterred from using similarity AIs ex ante because they could be
inadvertently exposing themselves to liability or to hostile copyright owners with
disproportionate negotiating power.
To balance the aforementioned benefits and drawbacks, a third-party platform could be
required to include a notice in a terms of use. For example, such language could be, “By using
the platform, you agree to permit us to notify our subscribers, at any time or from time to time,
when your content is assessed to be similar to that copyrighted content of our subscribers’
determined to be the copyright owner(s),” or language of similar import, where relevant terms
are defined in the terms of use.
IV.

Conclusion

Vague legal tests can be molded into definite yet flexible forms by machines to increase
the consistency in their applications. Upon considering how the vagueness of the two-step
infringement test has pervaded infringement suits since at least 1960,83 together with the various
proposals for amending the test,84 it appears that AI can standardize the test without removing its
theoretical foundation.
Particularly in the musical work context, AI can be used in the first step to parse the
protected and unprotected elements from a musical work and compare the constituent elements
to assess similarity. From such an assessment, the AI can generate a similarity report conforming
to a set of industry requirements delineating the similarity percentages of the constituent
elements. For the second step, the AI can amend its initial similarity assessment by compensating
for the subjective impressions of intended audiences. However, juries should retain the power in
deciding whether a defendant should be held liable for infringement.
Offering AI as a supplemental tool rather than a conclusive adjudicator has the potential
for courts to consider its role instead of plainly rejecting it. Guidance on the question of liability
for musical works will likely be welcomed in view of academic sentiment that “[o]ur rules for
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proving copyright infringement make little sense.”85 The use of AI in the musical work
infringement context can offer predictability and certainty for artists and copyright owners alike.
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