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WRITTEN DIRECT REMAND TESTIMONY OF CHRISTOPHER BONAVIA
(On behalf of Spotify USA Inc.)
Introduction
1.

My name is Christopher Bonavia. I am Global Head of Label and Rights & Clearances
Business Affairs at Spotify USA Inc. (“Spotify”).

I have served in this role since

September of 2020. My current job responsibilities include managing a team focused on
securing sound recording licenses from record labels. In my nearly five years working for
Spotify, I have held multiple other positions, including Associate General Counsel, Global
Head of Recorded Music Licensing and Original Content, a role I held from July 2017 to
September 2020. In this prior role, I also worked on licensing deals with record labels,
including negotiating and drafting deal terms with in-house attorneys at record labels.
2.

Through my roles at Spotify, I have become familiar with Spotify’s record label
agreements with the three largest record labels, the so-called “Major” labels—Universal
Music Group (“UMG”), Sony Music Entertainment (“SME”), and Warner Music Group
(“WMG”)—including the rates in effect since 2017 and negotiations related thereto.

3.

I graduated with a BA in Economics and Music from the University of Virginia and a JD
from the George Washington University Law School.
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4.

Prior to joining Spotify, I worked for UMG for more than three years and held multiple
roles during my time there, including Senior Director and Vice President, Business and
Legal Affairs. I also worked for SME, where I served as Director, Business and Legal
Affairs for more than two years, and at XM Satellite Radio where, among other things, I
served as Vice President, Business Affairs and Counsel. I served on the Global Digital
Business teams at both UMG and SME, with responsibilities that included negotiating
catalog-wide deals with digital streaming services and drafting the terms of those
agreements.

5.

I understand that a central issue for the rates set by the Copyright Royalty Board in the
Phonorecords III proceeding is the “see-saw” theory adopted by the Majority. According
to this theory, as I understand it, sound recording royalty rates will decline in response to
an increase in the Section 115 compulsory license rate for musical works. In other words,
the theory is that record labels will agree to lower sound recording royalties in response to
an increase in mechanical royalty rates.

6.

In my testimony,
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7.

8.
For example,

1

9.

In my experience,

1
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10.

11.
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12.

In doing so, I work with our finance team who extract and
compute this information.

One of my colleagues, Benjamin Kung, has submitted

testimony explaining the process used for calculating

upon which I

rely in part in my testimony.

13.

14.

15.
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16.

2

17.

18.

2
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19.

20.

21.
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DECLARATION OF CHRISTOPHER BONAVIA
I, Christopher Bonavia, declare under penalty of perjury that the statements contained in
my Written Direct Testimony in the above-captioned proceeding are true and correct to the best of
my knowledge, information, and belief. Executed this 32 - of March 2021 in Los Angeles,
California.
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WRITTEN DIRECT REMAND TESTIMONY OF BENJAMIN KUNG
(On behalf of Spotify USA Inc.)
Introduction
1.

My name is Benjamin Kung. I am a Director in the Financial Planning & Analysis
(“FP&A”) team at Spotify USA Inc. (“Spotify”), currently serving as our Head of Strategic
Planning and Licensing Finance. I have been a Director within the FP&A group since
December of 2018. My current job responsibilities include overseeing teams that forecast
and manage the economics of our music licensing deals, provide guidance and visibility
to business teams and senior leadership on matters impacting Spotify’s consolidated
margins, and long-range planning for the company. Prior to my current role, I was a
Manager in the Content FP&A team and then Senior Manager of Licensing Finance at
Spotify. I have also held a number of finance roles at other companies, including Director
of Finance for the New York Red Bulls, Financial Analyst at Touchtunes, and Investment
Banking Analyst at Morgan Stanley.

2.

I graduated from Princeton University with a B.A. in Economics and Certificate in Finance
in 2010.
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3.

In this testimony, I set forth the

4.

As discussed in greater detail in the Written Direct Remand Testimony of Christopher
Bonavia,

5.

1
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6.

Next, we look at

7.

Finally,

8.
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DECLARATION OF BENJAMIN KUNG

I, Benjamin Kung, declare under penalty of perjury that the statements contained in my
Written Direct Testimony in the above-captioned proceeding are true and correct to the best of
my knowledge, information, and belief. Executed this 5 I of March 2021 in New York, New
York.
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I. Qualifications
(1)

My name is Leslie Marx. I am the Robert A. Bandeen Professor of Economics at the Fuqua School of
Business at Duke University. In addition, I am a Partner at Bates White, LLC, a professional services
firm that performs economic and statistical analysis in a variety of industries and forums. I specialize
in microeconomics, particularly the fields of industrial organization and applied game theory. I
received my PhD in Economics from Northwestern University and my BS in Mathematics from Duke
University, where I graduated summa cum laude and was the valedictorian.

(2)

Prior to joining the faculty at Duke, I was an Associate Professor of Economics and Management at
the W.E. Simon Graduate School of Business Administration at the University of Rochester. I have
taught PhD-level courses in game theory and industrial organization and MBA courses on managerial
decision analysis, managerial economics, managerial game theory, and environmental economics.

(3)

From 2005 to 2006, I was the Chief Economist for the Federal Communications Commission. Among
other things, a focus of my work was competition issues in media markets and markets for
multichannel video programming distribution.

(4)

I have already been qualified as an expert in economics and industrial organization in the
Phonorecords III proceeding.1 In earlier phases of this proceeding, I submitted written direct and
rebuttal testimony and provided live testimony in front of the Copyright Royalty Board (CRB).2

(5)

I have also been qualified as an expert in a number of other proceedings involving the music industry.
In In re Petition of Pandora Media, Inc., I served as a testifying expert on behalf of Pandora in its
litigation with the American Society of Composers, Authors and Publishers (ASCAP). I provided an
opinion regarding reasonable royalty terms for Pandora’s blanket license for the ASCAP repertory
based on an analysis of the extent to which relevant benchmarks reflected competitive fair market
value. The court ultimately adopted key aspects of my analysis and set a rate within the range of rates
that I proposed. I have also testified before the Copyright Board of Canada in a music royalty
proceeding.

(6)

Throughout my career, I have pursued a research program focusing on auctions, procurement, cartels,
and collusive behavior. My research incorporates my training in economic theory and econometrics. I
have authored papers in many areas relevant to antitrust analysis, including papers examining the
1

2

Determination of Royalty Rates and Terms for Making and Distributing Phonorecords (Phonorecords III), Case No. 16CRB-0003-PR (Copyright Royalty Board, March 20, 2017).
Written Direct Testimony of Leslie Marx, PhD, November 1, 2016 [hereinafter, “Marx direct testimony”]; Written
Rebuttal Testimony of Leslie Marx, PhD, February 15, 2017 [hereinafter, “Marx rebuttal testimony”].
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conduct of the vitamins cartel, papers related to collusion at auctions, and papers on coordinated
effects related to merger analysis. These and other of my professional papers have been published in
peer-reviewed publications, as shown in my attached curriculum vitae. I am the coauthor of a book
published by MIT Press titled The Economics of Collusion: Cartels and Bidding Rings.3
(7)

In addition to my teaching responsibilities at Duke University, I have taught economics to federal
judges. I have twice been paired with another economist to teach the sessions on “Cartels” and
“Agreement and Facilitation Practices” at the Antitrust Law & Economics Institute for Judges,
cosponsored by the American Bar Association Section of Antitrust Law and the Law & Economics
Center at George Mason University School of Law. I have also taught sessions on the economics of
cartels and the economics of mergers to participants in the ABA’s Antitrust Master’s Program.

(8)

Additional information about my previous testifying experience and my professional experience as an
economist, including publications and affiliations, is included in my curriculum vitae, attached as
Appendix A.

3

Robert C. Marshall and Leslie M. Marx, The Economics of Collusion: Cartels and Bidding Rings (Cambridge, MA:
MIT Press, 2012).
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II. Scope of charge
(9)

I have been retained by Spotify USA Inc. (“Spotify”) to review the final rates and rate structure
resulting from the Phonorecords III proceeding.4 I was asked to examine, from an economic
perspective, the validity of the Majority’s approach to rate-setting and the consistency of the resulting
rates with the statutory objectives known as the 801(b)(1) factors.5

(10)

In forming my opinion, I reviewed the Phonorecords III Final Determination, documents and data that
were part of the Phonorecords III record, the written direct testimony submitted by several fact
witnesses in this remand proceeding, and publicly available documents and data. All documents cited
in this report are listed in Appendix C below. I reserve the right to incorporate into my analysis any
new information or data that may become available subsequent to this testimony.

4

5

The Phonorecords III proceeding set interactive streaming mechanical royalty rates under Section 115 of the Copyright
Act for the 2018–2022 rate period. Section 115 grants a compulsory license that allows for the making and distributing
of physical and digital phonorecords of a songwriter’s work, once a phonorecord of that work has been distributed to the
public with the permission of that artist. Musical works rightsholders (composed of songwriters and music publishers)
are due “mechanical royalties” under this license. In this report, I sometimes refer to the holders of musical works rights
collectively as “Publishers” or “Copyright Owners.” Mechanical royalties are a component, along with performance
royalties, of the royalties currently paid by interactive streaming services to holders of musical works rights.
The four 801(b)(1) factors are: “(A) To maximize the availability of creative works to the public. (B) To afford the
copyright owner a fair return for his or her creative work and the copyright user a fair income under existing economic
conditions. (C) To reflect the relative roles of the copyright owner and the copyright user in the product made available
to the public with respect to relative creative contribution, technological contribution, capital investment, cost, risk, and
contribution to the opening of new markets for creative expression and media for their communication. (D) To minimize
any disruptive impact on the structure of the industries involved and on generally prevailing industry practices.” 17
U.S.C. § 801(b)(1) (2004).
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III. Summary of opinions
(11)

As I understand it, the Majority decision strives for a simple, administrable royalty structure that
maximizes the availability of creative works to the public and fairly balances royalty payments
between upstream and downstream parties (i.e., copyright holders and Services) as well as across
upstream copyright holders (i.e., sound recording and musical works rightsholders).6,7 The Majority
tried to balance these concerns by adopting a new rate structure that resembles the prior structure in
some ways, but not others, and by deriving rate levels from components of different economic models
put forward by economic experts for the Services and the Publishers.

(12)

The balancing of these concerns is an inherently difficult task. While the Majority’s approach of
selecting inputs and outputs from various economic models and selecting components of rate
structures from various parties’ proposals has the upside of giving the Board more component parts
with which to work, it has the significant downside of resulting in the Majority’s selection of a
structure and rate levels that were not the focus of scrutiny at the hearing and thus could not be fully
vetted at the hearing. Despite the best efforts of the Majority given the information available at the
time of the hearing, the final outcome is not economically reasonable and does not, from an economic
perspective, satisfy the Section 801(b)(1) factors.

(13)

In this report, I examine the final structure and rate levels arrived at by the Majority and discuss some
of the assumptions and evidence upon which the Majority relied, in order to provide further guidance
to the Board in light of the decision of the D.C. Circuit to vacate and remand the rate structure and
rate levels for further proceedings.

(14)

I focus on two elements of the decision:
1. The Majority relied on an unjustified assumption that any increase in mechanical royalty
rates would result in a nearly one-for-one decrease in sound recording royalty rates (the socalled “see-saw” effect), leading the Majority to adopt higher rates than those consistent
with the Section 801(b)(1) factors. Although the Majority as well as experts from both sides
agreed that the overall royalties (sound recording plus musical works) paid by the Services were
already too high,8 the Majority did not address that problem. Instead, the Majority increased
6

7
8

“Those who pay and receive royalties, those who calculate the royalties, and those (like the Judges) who are sometimes
called upon to interpret the regulations implementing the royalties, are best served by a rate structure that is
understandable and administrable. Absent compelling reasons to adopt a more complex rate structure (which are not
present in the record), simpler is better.” Final Determination, Determination of Royalty Rates and Terms for Making
and Distributing Phonorecords (Phonorecords III), Case No. 16-CRB-0003-PR (Copyright Royalty Board, November 5,
2018) [hereinafter, “Final Determination”], at 36.
In this report, I sometimes refer to the holders of sound recording rights as “record labels.”
They were “too high” in light of the 801(b)(1) factors, as I discussed in my written direct testimony and written rebuttal
testimony. Professor Watt’s Shapley analysis produced a total royalty rate lower than the
% rate Spotify had been
paying. Final Determination, at 71. “I find that a conservative estimate of the fair and reasonable total royalty payment
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mechanical rates substantially in an attempt to lower the sound recording to musical works
(“SR/MW”) ratio, relying on the idea that a see-saw effect would prevent an increase in
mechanical royalties from making the Services materially worse off. According to the Majority’s
see-saw theory, any increase in mechanical rates would be nearly fully offset by a corresponding
decrease in sound recording rates. The only evidence for this effect in the record was a theoretical
model introduced in rebuttal by one of the Copyright Owners’ experts, Professor Watt. 9 Because
it was introduced in rebuttal, I did not have a chance in my written testimony to address this
model. In this report, I describe the problems with Professor Watt’s model that make it an
unsuitable basis for setting royalty rates in this proceeding. In addition, I discuss the fact that the
theory proposed by Professor Watt has not been borne out: sound recording royalties did not
decline in response to the increase in mechanical rates brought about by the Majority decision, let
alone on a nearly one-for-one basis.
2. The Majority relied on the economic concept of a Shapley value for guidance regarding a
rate that fairly compensates the Services and Publishers and also appropriately rewards the
Services and the Publishers for their relative contributions, but the Majority’s approach
depended on the one-for-one see-saw, leading the Majority to adopt higher rates than were
justified. As I discussed in my testimony, Shapley models can be informative directionally, but it
is difficult to rely on them for precise rate calculations because it is hard to capture real-world
complexity in a theoretical model and to obtain exact real-world numbers that correspond to the
conceptual quantities that make up the Shapley value.10 In considering the multiplicity of Shapley
and Shapley-like models that were presented by the parties’ experts, the Majority combined the
various approaches and underlying assumptions in a way that was not fully vetted at the hearing
and that ultimately led the Majority to adopt rates that are too high. That said, in case the Judges
are inclined to work with the approach used by the Majority in the Final Determination, I have
provided a set of calculations that start with the Majority’s approach but remove the one-for-one
see-saw assumption. In doing so, I calculate a set of all-in musical works royalty rates that resolve
the imbalance problem in the Majority’s approach.11 These rates are below the rates proposed by
the Majority and are in line with the rates paid under the Phonorecords II benchmark.

9

10
11

from downstream interactive streaming firms to upstream copyright holders is around % of downstream revenue.”
Written Rebuttal Testimony of Richard Watt (Ph.D.), February 13, 2017 [hereinafter, “Watt rebuttal testimony”], ¶ 6
(emphasis in original). See Marx direct testimony; Marx rebuttal testimony.
Written Rebuttal Testimony of Richard Watt (Ph.D.), February 13, 2017, Appendix 3 (CO EX. R-110) [hereinafter, “CO
EX. R-110”], at 9–12.
See Marx direct testimony, ¶ 139.
I define the imbalance problem in Section VI below.
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IV. Overview of the Phonorecords III determination
IV.A. Phonorecords III determination
(15)

In its determination of mechanical royalty rates and structure, the Majority strove for a
straightforward, administrable rule characterized by “transparency and administrative rationality.”12
This led it to a search for a rule that was flexible enough to allow for a variety of business models but
that did not require different rules for every type of service offering (except with respect to the
“mechanical-only” floor, which did differ by service offering).

(16)

My understanding from the decision is that the Majority embraced a number of principles in reaching
its final rate levels and rate structure, four of which I paraphrase as follows:
1. There is perfect complementarity between the performance and mechanical licenses, so the
retention of an “all-in” rate is appropriate.13
2. It is reasonable to be concerned about the possibility of a certain amount of revenue deferral by
the Services.14
3. Mechanical royalties are important to making songwriting a viable profession, so the retention of
the per-subscriber mechanical floor is appropriate.15
4. Shapley analyses can be informative for finding rates that are reasonable, “fair,” and
appropriately reward the Copyright Owners and the Services for their “relative contributions.”16

(17)

In addition, to calculate specific rate levels, the Majority sought to identify an appropriate level of
combined (sound recording plus musical works) royalties and to divide those total royalties between

12
13

14

15

16

Final Determination, at 36.
“Specifically, the Judges find that the deduction of performance royalties accounts appropriately for the perfect
complementarity of the performance and mechanical licenses.” Final Determination, at 35.
“[A]n uncapped TCC prong effectively imports into the rate structure the protections that record companies have
negotiated with services to avoid the undue diminution of revenue through the practice of revenue deferral. The Judges
find that the present record indicates that the Services do seek to engage to some extent in revenue deferral in order to
promote their long-term growth strategy.” Final Determination, at 36.
“The Mechanical Floor appropriately balances the Service’s need for the predictability of an All-In rate with publishers’
and songwriters’ need for a failsafe to ensure that mechanical royalties will not vanish either through the actions of the
Services or the PROs and the Rate Court. Testimony of publishers and songwriters has established the critical role that
mechanical royalties play in making songwriting a viable profession.” Final Determination, at 37.
“In the present proceeding, the parties’ economic experts agreed on the propriety of joint consideration of Factors B and
C either through a Shapley value analysis or an analysis ‘inspired’ by the Shapley valuation approach. . . . The Judges
concur with this joint analysis.” Final Determination, at 86.
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sound recording and musical works rightsholders by using an appropriate ratio of sound recording to
musical works royalties.17
(18)

The Phonorecords III Final Determination hews generally to the structure of the Phonorecords II
“Standalone Portable Subscriptions, Mixed Use” categorization.18 For that category, the Phonorecords
II structure and rates were as illustrated in Figure 1 below.
Figure 1. Phonorecords II mechanical royalty formula for standalone portable subscriptions, mixed use

Source: “Archived Rate Charts,” Harry Fox Agency, updated 2014, https://www.harryfox.com/content/archived_rates.pdf.

17

18

“The Judges used Shapley analyses to derive royalty rates in this Determination, and discussed the experts’ respective
Shapley (or Shapley-inspired) models in that context. To summarize briefly, Professors Marx, Gans, and Watt’s
analyses all produced a lower ratio of sound record [sic] to musical work royalties than exists under current conditions,
implying that a fair allocation of surplus between those two groups would be more even than under the current market
structure. Professors Marx’s and Watt’s Shapley analyses also pointed to a lower overall percentage of service revenue
being directed to copyright royalties than exists under the current rate structure.” Final Determination, at 86–87 (internal
citations omitted).
This was one subcategory from among the ten service categorizations defined in Phonorecords II. The Majority’s
decision in Phonorecords III contained the same rate structure for all service categorizations apart from physical
phonorecord deliveries, permanent digital downloads, ringtones, and music bundles, except that the “mechanical-only”
floor is present for some and not others and is set at a different level, depending on the service type. See Final rule,
Mechanical and Digital Phonorecord Delivery Rate Determination Proceeding, Case No. 2006-3 CRB DPRA
(Copyright Royalty Board, January 26, 2009); Final rule, Adjustment of Determination of Compulsory License Rates for
Mechanical and Digital Phonorecords, Case No. 2011-3 CRB Phonorecords II (Copyright Royalty Board, November 13,
2013); Final Determination, Attachment A.
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(19)

The Phonorecords III determination removed the 80 cent per subscriber cap on the Total Content Cost
(TCC) rate prong and the pass-through version of that rate, and it significantly increased both the
headline percentage-of-revenue rate and the TCC rate prong, with the increase in rate levels phased in
over five years.19 The changes made to the prior structure and rates in the Phonorecords III
determination are illustrated in Figure 2.
Figure 2. Phonorecords III adjustments to Phonorecords II mechanical royalty formula

15.1%

26.2%

Source: Final Determination, Attachment A.

(20)

The Majority eliminated the “cap” on the TCC prong of $0.80 per subscriber and adjusted upward the
percentage-of-revenue rate and the percentage-of-TCC rate, although not in the same proportion.
Under the prior structure and rates, the 10.5% headline rate was 50% of the percentage-of-TCC rate.
Mathematically, this means that if a service paid 50% of its revenue to record labels, then (ignoring
the cap on the TCC prong) the all-in royalty pool would be the same regardless of whether the
calculation was done by taking 10.5% of revenue or 21% of payments for sound recordings. In the
revised version, the headline rate is greater than 50% of the percentage-of-TCC rate. So if a service
paid 50% of its revenue to record labels, the “greater of” requirement will mean that the 15.1%

19

Total Content Cost (TCC) is defined as “the amount paid by a service to a record company for the section 114 right to
perform digitally a sound recording.” Final Determination, at fn 38. The TCC rate prong defines the all-in musical
works royalty as a percentage of the TCC.
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percentage-of-revenue prong will apply. In the new version, the two prongs yield the same result
when a service pays 57.6% of its revenue to record labels.20
(21)

In addition to these adjustments to the rates, the Judges modified how “service revenue” would be
defined for bundled services.21 The Majority also made a number of other changes to the regulatory
terms.22

(22)

Relying on the results of certain Shapley models and the SR/MW ratio derived from a “Shapleyinspired” model, the Majority concluded that the total royalties being paid by the Services are too
high and that the ratio of sound recordings to musical works royalties is too high. 23

(23)

As I discuss in more detail in the balance of this written testimony, it is not an achievable goal to
precisely fix both of these ratios simultaneously using only the instrument of mechanical rates. I
describe some of the reasons for this and provide a more reasonable way to interpret the Majority’s
approach, which implies a downward adjustment to the rates that it determined.

IV.B. Appeal and remand
(24)

The Services and Copyright Owners both appealed the Board’s Final Determination to the US Court
of Appeals for the D.C. Circuit. The Appellate Court decided the case on August 7, 2020. 24 The
Appellate Court vacated and remanded “the Board’s adopted rate structure and percentages for further
proceedings consistent with [its] opinion.”25 One theme that runs throughout the D.C. Circuit opinion
is that the parties were not given an opportunity to address the economic consequences of much of
what the Majority ultimately decided to do.26 I understand that the record has now been reopened on
certain issues in an effort to rectify this shortcoming, among others.

20

21
22

23

24

25
26

The Majority also adopted the Services’ proposal to count family plans as having 1.5 subscribers and student plans as
having 0.5 subscribers for purposes of calculating the mechanical floor rate. Final Determination, at 93.
Final Determination, Attachment A, at 7–8.
For example, the Majority removed royalty payments for “fraudulent streams” and for purposes of dividing mechanical
revenue among Copyright Owners defined a play as a greater than a 30-second stream. Final Determination, at 91.
“To summarize briefly, Professors Marx, Gans, and Watt’s analyses all produced a lower ratio of sound record [sic] to
musical work royalties than exists under current conditions, implying that a fair allocation of surplus between those two
groups would be more even than under the current market structure. Professors Marx’s and Watt’s Shapley analyses also
pointed to a lower overall percentage of service revenue being directed to copyright royalties than exists under the
current rate structure. . . . The Judges have determined a rate that is computed based on the highest value of overall
royalties predicted by Professor Marx’s model and the ratio of sound recording to musical work royalties determined by
Professor Gans’s analysis. The Judges find that these rates are consistent with the experts’ analyses and constitute a fair
allocation of revenue between copyright owners and services.” Final Determination, at 86–87.
Opinion, Johnson v. Copyright Royalty Board et al., No. 19-1028 (D.C. Cir. August 7, 2020) [hereinafter, “Appellate
decision”].
Appellate decision, at 33.
“[W]e agree with the Streaming Services that the Board failed to provide adequate notice of the final rate structure,
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V. The Board cannot reliably adjust the sound recording royalty
rate via the mechanical royalty rate
(25)

It is my understanding that in setting the mechanical royalty rate, the Board tried to balance two
ratios: (1) the upstream/downstream division of royalties (i.e., the total royalties paid by the Services)
and (2) the upstream/upstream division of royalties (i.e., the division of royalties between sound
recording and musical works rightsholders).27 Models from the economic experts of both the
Copyright Owners and the Services showed that the Services were paying too much in total royalties;
they also found that the ratio between sound recording and musical works royalties was too high. 28
The Majority’s own approach also showed that the Services were paying too much in royalties. That
approach concluded that the Services should be paying % of their revenue in royalties—an amount
that is substantially less than what the Services actually pay. 29 To divide that total royalty between
sound recording and musical works rightsholders, the Majority also concluded that it should use the
SR/MW ratio Professor Gans used in his “Shapley-inspired” model—a ratio that is much lower
than ratios observed at the time.30

(26)

The only way to simultaneously lower the total royalty obligations of the Services and lower the
SR/MW royalty ratio is to lower sound recording royalties. However, the Board has no ability to do
so because sound recording royalties are unregulated and the Board has no jurisdiction over them.
Instead, in an effort to lower the SR/MW ratio, the Board raised the mechanical royalty rate, the one
rate that it could control directly. While doing so could lower the SR/MW ratio, it cannot lower the
total royalties that the Services pay. Instead, raising the mechanical royalty rate raises the total royalty
obligation of the Services even further. As a result, by raising mechanical rates, the Majority was able

27

28

29

30

failed to reasonably explain its rejection of the Phonorecords II settlement as a benchmark, and failed to identify under
what authority it substantively redefined a term after publishing its Initial Determination.” Appellate decision, at 23.
“While the Streaming Services knew, at the 50,000-foot level, that the Board would be deciding the royalty rates and
terms to govern the mechanical license, they had no fair notice that the Copyright Royalty Board would take the
dramatic step of uncapping the total content cost prong for every category of service offering, let alone pair that with
significant increases in the total content cost and revenue prongs.” Appellate decision, at 33–34.
“[T]he use of an uncapped TCC metric is the most direct means of implementing a key finding of the Shapley analyses
conducted by experts for participants on both sides in this proceeding: the ratio of sound recording royalties to musical
works royalties should be lower than it is under the current rate structure.” Final Determination, at 35. “The Judges find
that [the final rates] are consistent with the experts’ analyses and constitute a fair allocation of revenue between
copyright owners and services.” Final Determination, at 87.
“[U]nder their respective Shapley Models, Professors Marx, Gans, and Watt appear to be in general agreement that the
ratio of sound recording to musical works royalties should decline. Both Professor Marx’s and Professor Watt’s models
show lower combined royalties being paid by services than are currently in the marketplace.” Final Determination, at 71.
“The Judges have determined a rate that is computed based on the highest value of overall royalties predicted by
Professor Marx’s model [ %] and the ratio of sound recording to musical work royalties determined by Professor
Gans’s analysis [
].” Final Determination, at 87. % “. . . is less than
.” Final Determination, at 71.
Final Determination, at 87; “All of the experts’ ratios are well below the current ratio of approximately
:1 for
Spotify, and approximately 5.71:1 comparing the 10.5% headline rate to an average sound recording rate of
approximately 60% of revenue.” Final Determination, at 71.
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to lower the SR/MW ratio but also undermined the goal of reducing the Services’ total royalty
obligations.
(27)

It is only possible to use mechanical royalties to lower the SR/MW ratio and keep the total royalties
paid by the Services constant (not lower) if one assumes that sound recording and musical works
royalties move in lockstep in opposite directions—that is, any increase in musical works royalties
would be fully offset by an equivalent dollar-for-dollar decrease in sound recording royalties. It is my
understanding that the Majority made such an assumption—its see-saw theory based on Professor
Watt’s bargaining model—as part of its justification for adopting its preferred rate levels and rate
structure.31 But there was no empirical evidence or fact witness testimony supporting such an
assumption and little theoretical justification introduced at the hearing to support a one-to-one (or
nearly one-to-one) relationship between movements in musical works and sound recording royalties.

(28)

The only theoretical model of the impact of changes in regulated musical works royalty rates on
privately negotiated sound recording royalty rates that was considered in the proceeding was
introduced by Professor Watt in his written rebuttal testimony.32 Professor Watt used a “Nash
bargaining” model, calibrated with questionable numerical inputs, which purported to show that any
increase in mechanical royalties mandated by the Board would lead to a nearly equivalent decrease in
sound recording royalties.33 Professor Watt’s model found that for every $1.00 increase in mechanical
royalties, sound recording royalties would decline by
.34 Notably, even according to Professor
Watt’s model, if the mechanical rate were increased, the Services would be made slightly worse off.
In other words, even if Professor Watt were correct that there would be a nearly complete offset, an
increase in mechanical rates would still not address the problem identified by the Majority that the
Services already paid too much in total royalties.

(29)

Because Professor Watt introduced this model and the associated inputs for his calibration in rebuttal,
I did not have the opportunity to address them in either of my two written statements. I understand

31

32
33

34

“[T]he Judges rely on Professor Watt’s insight (demonstrated by his bargaining model) that sound recording royalty
rates in the unregulated market will decline in response to an increase in the compulsory license rate for musical works. .
. . Professor Watt’s bargaining model predicts that the total of musical works and sound recordings royalties would stay
‘almost the same’ in response to an increase in the statutory royalty.” Final Determination, at 73–74. Note that if such a
relationship between sound recording and musical rates existed (and it went in both directions), the Services would be
indifferent to the outcome of the Phonorecords III hearing—they would be paying the same in total royalties no matter
the outcome, the only difference being the particular division of those royalties between musical works and sound
recording rightsholders.
See Watt rebuttal testimony.
“We then use the Nash bargaining model to find out what [the label’s payoff] will be.” CO EX. R-110, at 10 (internal
citation omitted). The Nash bargaining model is an approach sometimes used by economists to model the distribution of
“gains from trade” between two parties “in a manner that reflects ‘fairly’ the bargaining strength of the different agents.”
Andreu Mas-Colell, Michael D. Whinston, and Jerry R. Green, Microeconomic Theory (New York: Oxford University
Press, 1995), 838.
CO EX. R-110, at 12.
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that the Judges have now asked for new evidence regarding this issue.35 Because it underlies much of
the logic of the final decision, I have analyzed this model and the assumptions underlying it.

V.A. Professor Watt’s prediction of a nearly one-to-one relationship
between sound recording and musical works royalties is not reliable
(30)

Professor Watt’s model is not an appropriate basis for concluding that there is a nearly one-for-one
see-saw between musical works royalty rates and sound recording royalty rates. In this section, I
discuss the erroneous assumptions underlying Professor Watt’s conclusions, the inherent limitations
of his model, and the sensitivity of his model to its numerical inputs, all of which make his model
unreliable for predicting real-world sound recording royalty movements.

V.A.1. Professor Watt uses a highly stylized static model that cannot
accurately predict the outcome of a complex, dynamic process
(31)

Professor Watt’s model attempts to derive how a negotiated sound recording rate would respond to
changes in a regulated musical works royalty rate. He assumes that the musical works royalty rate is
fixed and that a single record label bargains with a single interactive streaming service over the sound
recording royalty rate. The record label and interactive streaming service bargain under a Nash
bargaining framework, in which they divide the surplus created by interactive streaming. How exactly
the surplus is divided depends on the assumed structure of the market, numerical inputs, and a
hypothetical parameter representing the relative bargaining strengths of the service and the record
label.36

(32)

Professor Watt calibrates his model and determines the relative bargaining strengths of the two sides
using data on interactive streaming costs and record label costs and on estimates of musical works
royalties and sound recording royalties. Based on his calibration, he concludes that his single record
label holds almost complete bargaining power over his single service. As a result, when more money
is made available through a reduction in the musical works royalty rate, % of that amount is
captured by the record label, with only % of that additional “surplus” going to the service.
35

36

“In the meantime, the Judges find it appropriate to accept submissions from both parties stating the affirmative cases for
their respective positions and providing evidence therefor, followed by rebuttal submissions from the parties.” Order
Regarding Proceedings on Remand, Determination of Royalty Rates and Terms for Making and Distributing
Phonorecords (Phonorecords III), Case No. 16-CRB-0003-PR (Copyright Royalty Board, December 15, 2020), at 2.
Nash bargaining outcomes depend on agents’ disagreement payoffs, which one can view as a reflection of market
structure, and on the agents’ bargaining parameters. Thus, the values of agents’ bargaining parameters are distinct from
notions of market power based on market structure. “Modellers often use the asymmetric Nash solution in an attempt to
capture some imprecisely defined differences in ‘bargaining power,’ where a large [parameter value for one party] is
interpreted as representing a relatively high bargaining power of [that party].” Ken Binmore, Ariel Rubinstein, and
Asher Wolinsky, “The Nash Bargaining Solution in Economic Modelling,” RAND Journal of Economics 17, no. 2
(Summer 1986): 186.
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Conversely, when the musical works royalty rate increases, the sound recording rate declines, with
the record label effectively covering % of the musical works royalty increase. Because in Professor
Watt’s calibration the record label controls virtually all the incremental surplus that is divided
between itself and the interactive streaming service, when that surplus is reduced through a higher
musical works royalty, the record label gives back almost all the lost surplus. This see-saw result is
what Professor Watt relies on when he opines that any increase in musical works royalties would lead
to a nearly one-for-one decrease in sound recording royalties.37
(33)

Professor Watt’s model purports to make a precise prediction of what will happen to sound recording
royalty rates if the Board increases mechanical royalty rates, but the results of Professor Watt’s model
depend critically on the assumptions that he makes and the numerical inputs that he uses. 38 The nearly
one-for-one see-saw effect follows from Professor Watt’s particular modeling choices and numerical
inputs. Making modest and reasonable adjustments to either the assumptions or the inputs has
dramatic effects on the outcome, either significantly reducing the see-saw effect suggested by his
model or resulting in outcomes that are illogical, in that the model predicts that the record label will
actually capture more than 100% of the available surplus.39

V.A.2. Professor Watt’s model incorrectly assumes that there is no
substitutability between interactive streaming and other forms of distribution,
which biases his results
(34)

Professor Watt assumes that if his single record label and single interactive streaming service do not
reach a deal, then there is no value created by the use of the record label’s music. In other words, each
party has a “disagreement payoff” of zero (each party ends up with nothing in the absence of a
deal).40 In reality, if interactive streaming went away, a share of the music listening that had occurred
through interactive streaming services would migrate to other forms of music distribution, generating
revenues for the label (meaning that the disagreement payoff would be positive for the label).41 When
a non-zero disagreement payoff for the record label is incorporated into Professor Watt’s model, the

37

38
39

40
41

“[F]or each percentage point that the statutory rate undercuts a fair rate, the negotiated label rate increases by
percentage points.” CO EX. R-110, at 12. In the corrected version of Professor Watt’s model, the magnitude of the seesaw is exactly equal to the record label’s bargaining parameter. See Appendix B for details.
Watt rebuttal testimony, ¶ 7.
Professor Watt himself notes that the label cannot capture more than 100% of the available surplus because the
“bargaining parameter” must be between 0 and 1, with 0 leaving the label capturing none of the surplus and 1 leaving
the label capturing 100% of the surplus. “Assume in that bargaining problem that the relative bargaining power of the
labels is 𝜇 (and that of the streaming industry is 1 − 𝜇), where 0 ≤ 𝜇 ≤ 1.” CO EX. R-110, at 10. See also Abhinay
Muthoo, Bargaining Theory with Applications (Cambridge, UK: Cambridge University Press, 1999), 35–36.
CO EX. R-110, at 10.
That migration has clearly happened in reverse—as users of other music distribution channels have migrated to
streaming over time. See “U.S. Recorded Music Revenues by Format,” U.S. Sales Database, Recording Industry
Association of America, accessed March 16, 2021, https://www.riaa.com/u-s-sales-database.

Written Direct Remand Testimony of Leslie M. Marx, PhD, Docket No. 16-CRB-0003-PR
(2018–2022) (Remand)
Page 13

PUBLIC

data that he used to calibrate his model are then rationalized with a lower bargaining parameter for the
record label than the one that he derived, implying a smaller see-saw effect.42
(35)

Although Professor Watt ignores the record label’s disagreement payoff, it must be considered in any
accounting of what would happen if record labels and interactive streaming services failed to reach an
agreement in the real world.43 Taking this substitution effect into account reduces the see-saw effect
that Professor Watt estimates, potentially dramatically. In Appendix B, I modify his model to allow
the record label to capture revenue from other distribution channels if the record label and the
streaming service fail to reach an agreement.44 The greater is the substitution between streaming and
other forms of distribution, the greater is the revenue that the record label can capture in the event of
disagreement and the lower is the estimated see-saw effect.

(36)

Figure 3 below illustrates the effect of greater substitutability between interactive streaming and other
forms of distribution on the predicted see-saw effect. As shown, as the substitution between
interactive streaming and other forms of distribution increases, the predicted see-saw between musical
works and sound recording royalties decreases. For example, if one assumes that
% of interactive
streaming revenue would migrate to other forms of distribution if interactive streaming did not exist,
then Professor Watt’s predicted see-saw effect would be cut in half. The see-saw effect would reach
zero (i.e., there would be no movement at all in sound recording rates in response to changes in
musical works rates) if one assumed that approximately % of interactive streaming revenue
migrated to other forms of distribution if interactive streaming disappeared. In other words, by just
making a single adjustment to Professor Watt’s model to recognize that there are revenue sources for
record labels that compete with interactive streaming, the impact of the see-saw effect is reduced and
can disappear entirely.

42

43

44

In this case, Professor Watt’s model calibration would find that more of the record label’s bargaining outcome is
attributable to the structure of the market and less to the bargaining parameter 𝜇. The decline in the estimated 𝜇 would
mean a decline in the see-saw effect.
It is implausible to assume that no interactive service subscriber or user would turn to other forms of music consumption
if interactive streaming went away. In fact, Professor Watt himself acknowledges this substitution when he says, “The
existing interactive streaming companies do not hold an essential input, as first they compete with the non-interactive
services . . .” CO EX. R-110, at 11. In my Shapley model, I considered a range of possible real-world substitution effects
as captured by the parameter 𝜌 —from % to % of interactive streaming profits migrating to other forms of
distribution if interactive streaming did not exist. Marx direct testimony, ¶¶ 157, 198. I did not consider zero because
that is not a realistic possibility.
See Appendix B for details.

Written Direct Remand Testimony of Leslie M. Marx, PhD, Docket No. 16-CRB-0003-PR
(2018–2022) (Remand)
Page 14

PUBLIC

(37)

One would expect the same decrease in the estimated see-saw effect by including a second,
competing interactive streaming service in the market instead of just the one that Professor Watt uses.
In that case, if no deal is reached, users would migrate to an even closer substitute—a competing
interactive streaming service—resulting in an even higher degree of profit migration and thus an even
lower estimated see-saw effect.

(38)

The reason that the see-saw effect drops when one adds substitutes for interactive streaming to the
model (either other forms of music listening or another interactive streaming service) has to do with
the structure of Professor Watt’s model. Essentially, Professor Watt’s model, when confronted with
data indicating that record labels capture the vast majority of the surplus when they bargain with
interactive streaming services, must attribute this fact to either the structure of the market or the
bargaining power parameter used in the model. Because Professor Watt chooses a market structure
that is completely symmetric between record labels and services— not reflective of the real world—
his model calibration attributes all the asymmetric surplus division to the bargaining power parameter
and none of it to the market structure. This gives him a bargaining power parameter of
, and, by
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the logic that I explained in Section V.A.1 above, it produces a see-saw effect of
. Making more
realistic assumptions about the market structure and possible substitutes would yield a substantially
lower bargaining power parameter and thus a substantially lower see-saw effect.

V.A.3. Professor Watt’s model ignores important real-world features of the
market, which limits its applicability
(39)

Professor Watt’s model assumes that there is one monopolist record label. But in the real world, there
are three major record labels, each with substantial complementary oligopoly power.45 This fact
complicates any notion that an increase in mechanical royalties would lead record labels to lower
rates to preserve the viability of the interactive streaming industry because each record label does not
fully internalize the impact of its rates on the viability of the industry.

(40)

At best, a model such as Professor Watt’s can calculate a notion of “equilibrium” in a simplified
setting, abstracting away from the details of any particular market. Such a calculation may be useful
for some purposes, but among other failings, it does not account for real-world features of a market
that may affect how prices are set. It also does not explain how or over what time frame the market
would move to a new equilibrium.

(41)

These are critical problems if the goal is a precise prediction of how sound recording rates would
react to a regulatory change in musical works royalties over the subsequent five years. Predicting
such movement depends substantially on features of the market that lie outside Professor Watt’s
model. For example, if there are multiple negotiations between multiple record labels and multiple
services, rather than just one negotiation between one record label and one service (as in Professor
Watt’s model), rates may be affected by the order of negotiations, the information available to each
party at the time of negotiation, and asymmetries among record labels and among services. Similarly,
if sound recording rates are fixed via long-term contracts, then there may be little incentive or
practical ability for both sides to move to a new rate before the contract expires. These are difficult
features to capture in a tractable equilibrium model, but they can have dramatic effects on actual
royalty rates.

(42)

In fact, agreements with record labels
, reducing the possibility of rapid decreases in sound recording rates in response to
regulatory increases in mechanical rates.46 If decreases in record labels’ rates do not occur until late in
45

46

“The judges explained at length in Web IV how the complementary oligopoly nature of the sound recording market
compromises the value of the rates set therein as useful benchmarks for an ‘effectively competitive’ market.” Final
Determination, at 47.
Written Direct Remand Testimony of Christopher Bonavia, March 31, 2021 [hereinafter, “Bonavia remand testimony”],
¶¶ 7–8. In the Phonorecords III hearing, Professor Watt acknowledged that his model does not account for multi-year
contracts: “JUDGE STRICKLER: I understand your testimony in that regard. What of the situation . . . that the . . . time
period for the existing agreements between the—the labels and the interactive streamers is such that they’ve already
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the rate period, do not occur until after the rate period expires, or do not occur at all, then setting a
mechanical royalty rate on the assumption that there will be an immediate, nearly one-for-one offset
in sound recording rates yields the wrong mechanical rate.

V.A.4. Professor Watt’s data choices bias his results
(43)

Another source of unreliability in Professor Watt’s analysis is that he calibrates his model using
global rather than US costs, uses projections rather than actual costs, and then draws
unsupported conclusions from those projections.47 Without any statistical analysis, Professor Watt
infers trends in
projected costs to propose a range of interactive streaming
costs, using only three data points for each bound. Only one of these six points is derived from actual
data rather than projections.48 To illustrate the sensitivity of Professor Watt’s model to the numbers
that he uses, if, instead of using his preferred cost data, we use the upper-bound of his cost data, we
obtain a see-saw effect of greater than 100%—with record labels giving up more than any increase in
musical works royalties. In other words, when only a modest adjustment is made to the cost data used
by Professor Watt (and still working within his range of costs), his model predicts that the record
labels would voluntarily agree to immediately give up more money than is needed to offset an
increase in mechanical rates.49 This result highlights the fragility and unreliability of Professor Watt’s
result. Figure 4 below shows the predicted see-saw effect using Professor Watt’s model over the

47

48

49

locked in a particular rate and then we set a rate that’s higher for the mechanical to reflect the fact that the sound
recording royalty should drop, but it’s locked in for a period of time? Are we running the risk, then, of disrupting the
market by having a total royalty that’s greater than what is indicated by your Shapley testimony, simply because of the
disparity of times in which the rates are—are implemented? THE WITNESS: That’s a very fair point. And I didn’t even
think of that until you’ve mentioned it . . . the model I have done is . . . assuming that . . . the bargained thing happens at
the same time as the—or in the same general period of time as a change in the statutory rate. You’re absolutely correct.”
Determination of Royalty Rates and Terms for Making and Distributing Phonorecords (Phonorecords III), Case No. 16CRB-0003-PR (Copyright Royalty Board, March 27, 2017), at 3091:24–3092:22.
See footnote 21 of Professor Watt’s Written Rebuttal Statement for details on his approach. Watt rebuttal testimony, ¶
33.
See footnote 21 of Professor Watt’s Written Rebuttal Statement for details on his approach. Watt rebuttal testimony, ¶
33. To summarize,

Using a non-content cost to revenue ratio of
(see Appendix B for details).

% for interactive streaming yields a bargaining parameter value of
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range of costs that Professor Watt himself endorses; as can be seen, there is a range of values for
which the see-saw exceeds 1.

(44)

More generally, the model was calibrated using one year of
actual cost data to represent all
of interactive streaming. Using a smaller interactive streaming service as representative, with fewer
economies of scale and thus higher costs, would also lead to a predicted see-saw effect of greater than
100%—a nonsensical result. Similarly, using a different year of data could move the estimation of the
see-saw effect either lower or higher.

(45)

I highlight these data issues not to suggest that there is a “right” set of data that Professor Watt should
have used, but to note that the model is highly sensitive to the particular data used and to the

Written Direct Remand Testimony of Leslie M. Marx, PhD, Docket No. 16-CRB-0003-PR
(2018–2022) (Remand)
Page 18

PUBLIC

adjustments that are made to that data. These data issues make the predictions of the model
unreliable.50

V.A.5. The interaction between Professor Watt’s modeling and data choices
makes his results a poor basis for setting mechanical royalty rates
(46)

As discussed above, fixing mistakes and changing assumptions about market structure and data inputs
within Professor Watt’s model can yield vastly different predictions about the degree of a see-saw (if
any). Moving outside the model, real-world features of the market such as locked-in royalty rates,
incomplete information, and asymmetries among multiple players make it unlikely that the model can
reliably predict the level of sound recording royalty rates set in the real world in reaction to a change
in musical works royalty rates, let alone the exact timing of any changes, which the model does not
even purport to address. These issues make it inappropriate to rely on Professor Watt’s model as the
basis for an increase in the mechanical royalty rate.

(47)

Indeed, we can compare Professor Watt’s predictions to what has actually happened in the market
since the Phonorecords III decision, which increased mechanical rates significantly, to see if his
predictions have been borne out. As I discuss in the next section,
.

V.B. The predictions of Professor Watt’s model have not materialized
since the Phonorecords III decision
(48)

The Board’s initial decision in Phonorecords III, released on January 26, 2018, mandated an increase
in the headline musical works rate of 4.6 percentage points, or 44%, over five years. 51 Because the
Board adopted a greater-of structure with an uncapped TCC prong, it is possible for actual increases
in rates to be more than 44%, depending on which prong binds. If there were a nearly one-to-one
relationship between increases in musical works rates and decreases in sound recording rates, then
one would expect to have seen an offsetting decrease in sound recording rates, perhaps over the
course of several years. In fact, sound recording royalty rates have not decreased in response to the
increase in mechanical rates for
. The prediction of
Professor Watt’s model—that higher mechanical rates lead to lower sound recording rates on a nearly

50

51

I noted the same issues with the Shapley model in my original report, and for that reason I advocated relying on the
Shapley model only as a directional check on other, more precise methods of calculating a mechanical royalty rate that
satisfies the 801(b)(1) factors. Marx direct testimony, ¶ 139.
Initial Determination, Determination of Royalty Rates and Terms for Making and Distributing Phonorecords
(Phonorecords III), Case No. 16-CRB-0003-PR (Copyright Royalty Board, January 26, 2018), at 1.
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one-for-one basis—has thus not been borne out by events since the Phonorecords III decision was
first issued.
(49)
. 52
Figure 5 below details

(50)

Figure 6 shows

52

.

Bonavia remand testimony, ¶¶ 16, 21.

53
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(51)

Executives from

54

Similarly,

55

54

55

Supplemental Testimony of Rishi Mirchandani, March 31, 2021 [hereinafter, “Mirchandani remand testimony”], ¶ 13.
“
, Amazon negotiated agreements with the three major record labels . . . for sound recording
rights for its music streaming services. During those negotiations, the Majors never suggested that they might agree to
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VI. When correctly interpreted, the Majority’s approach does
not support an increase in musical works royalty rates
(52)

For purposes of the Phonorecords III proceeding, the “right” mechanical royalty rate is one that is
“reasonable” and achieves the four objectives laid out in Section 801(b)(1). In assessing these four
factors, the Majority concurred with several of the economic experts that a Shapley analysis is
informative regarding factors (B) and (C) of the 801(b)(1) factors, which relate to providing “fair”
returns to Publishers and copyright users that reflect their relative contributions to the final product.56
The Majority, finding different aspects of different models to be informative, combined aspects of the
various Shapley and Shapley-inspired models presented by the experts (my own as well as those of
Professors Watt and Gans) to inform the final rate structure and to derive rates.57

(53)

As I noted in my testimony, a Shapley value model can be useful as a check for whether a proposed
rate change is directionally “fair,” but data limitations and the difficulty of capturing real-world
complexity in a theoretical model make it a poor choice to use to make precise rate predictions, even
within a single, internally consistent model.58 The Majority’s approach determined a zone of
reasonableness and final rates by relying on multiple distinct models with different (sometimes
contradictory) assumptions and different data inputs, making the task of deriving precise rates from
the Majority’s approach that much more tenuous.59
decrease sound recording royalty rates in response to increasing mechanical royalties or the outcome of Phonorecords
III. Amazon’s experience negotiating agreements with the Majors shows that the Majors were willing to

56

57
58

59

”
Mirchandani remand testimony, ¶¶ 14–15.
“In the present proceeding, the parties’ economic experts agreed on the propriety of joint consideration of Factors B and
C either through a Shapley value analysis or an analysis ‘inspired’ by the Shapley valuation approach. . . . The judges
concur with this joint analysis.” Final Determination, at 86. “An economic interpretation of factors B and C points to a
commonly used economic approach, the Shapley value, which provides an algorithm for dividing the profits generated
by an agreement among the relevant parties based on their relative contributions. This operationalizes the concept of fair
return based on relative contributions.” Marx direct testimony, ¶ 12. “Bargaining among interactive streaming services
and multiple music rightsholders is exactly the type of bargaining problem that Shapley’s solution is best suited to
address.” Written Direct Testimony of Joshua Gans, October 31, 2016, ¶ 65. “I agree with Dr. Marx’s assertion that the
Shapley model is a very appropriate methodology for finding a rate that satisfies factors B and C of 801(b)(1).” Watt
rebuttal testimony, ¶ 22.
Final Determination, at 71–75.
“Due to the abstractions and simplifications I use to achieve workable approximations, the royalty rates calculated in
this section should not be viewed as perfect estimates. However, the Shapley value does provide insights about the
directional change for fair royalty rates relative to current values.” Marx direct testimony, ¶ 139. Similarly, Judge
Strickler, in his dissent, uses the Shapley value as a check on whether the current rate should be adjusted based on
factors B and C of 801(b)(1). He finds that the Shapley model does not support a movement from the current rate but
that its broader applicability is limited in part by the fact “that is important to note ‘[t]hat the main problem with the
Shapley approach . . . a particularly pressing problem [is] that of data availability.’” Dissenting Opinion of Judge David
R. Strickler, Determination of Royalty Rates and Terms for Making and Distributing Phonorecords (Phonorecords III),
Case No. 16-CRB-0003-PR (Copyright Royalty Board, November 5, 2018), at 142.
Combining the models in the way that the Majority did to determine the zone of reasonableness and final rates
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(54)

To derive rates, the Majority combined the highest total royalty rate derived from one of the
variations of one of my Shapley models—the particular variation and model that resulted in the
highest total royalty—and then split that royalty revenue between sound recording and musical works
rightsholders using the SR/MW revenue ratio derived from the “Shapley-inspired” model put forward
by Professor Gans.60 As a result of that combination, the majority found that in a fair allocation: (1)
the Services should retain % of their revenue (what is left over after a total royalty of % is paid
out); (2) the Publishers should receive 15.1% of the revenue of the Services (divvying up the %
total revenue using the
ratio from Professor Gans’ model); and (3) the record labels should get
the remaining
% of revenue from the Services. However, because the record labels have not and
presumably would not agree to lower their rates to
%, these results cannot all be satisfied in the
real world.

(55)

This creates a fundamental “imbalance problem”—by setting the musical works royalty rate at 15.1%,
the Majority’s Final Determination allows the Services to keep only a fraction of the revenue that
they “should” get under the Majority’s approach, while the Publishers get 100% of the revenue they
should get, and record labels get much more than they should get. The Majority relied on a nearly
one-for-one see-saw effect to help reduce the imbalance problem, but as I have discussed throughout
this report, there is little reason to expect such a see-saw, and even if it did exist, it cannot be relied on
to solve the imbalance problem.

(56)

Therefore, if the Majority’s approach is to be used to represent a “fair” allocation, and if it is to satisfy
the 801(b)(1) factors, the musical works royalty rate set by the Majority must be adjusted to resolve
this imbalance problem. Otherwise, the Services will fall far short of retaining the percentage of their
revenue that the Majority’s analysis indicates would be their fair share of revenues. Below I first
quantify the imbalance problem and then explore ways of adjusting the Majority’s analysis to
eliminate the imbalance problem.

VI.A. The Majority’s approach suffers from an imbalance problem
(57)

Relying in part on the theory that sound recording royalty rates will decrease substantially in response
to an increase in musical works royalty rates, the Majority chose a musical works royalty rate that,
according to its approach, gives Publishers their full “fair” allocation of Service revenue, while giving
the Services less than % of their fair allocation of revenue, given the actual sound recording royalty
rates in the marketplace. This allocation of revenue between Publishers and Services does not align

60

introduces a number of inconsistencies and erroneous implications, which I do not address in this report.
The Majority’s approach as used in the Final Determination is not itself a Shapley value model because its results were
not derived from a consistent set of assumptions and data within a Shapley value model context.
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with the division of revenue the Majority determined to be fair, and thus does not satisfy the second
and third 801(b)(1) factors within the context of the Majority’s analysis.
(58)

Figure 7 shows the revenue allocation between the Services and Publishers as a percentage of the
revenue that they are due under the Majority’s approach, given its all-in musical works rate of 15.1%
and a range of reasonable sound recording rates, based on actual rates.61 The figure shows that the
Majority’s rate gives the Services
% of the revenue that they are due under the Majority’s
approach, while the Publishers get
% of the revenue they are due. This imbalance is inconsistent
with the second and third 801(b)(1) factors within the context of the Majority’s approach.

VI.B. The imbalance problem in the Majority’s approach can be resolved
by adjusting musical works royalty rates downward
(59)

The imbalance problem found in the Majority’s approach can be resolved by taking sound recording
rates as given and allocating the remaining Service revenue to the Services and Publishers in such a
way that each gets an equal share of the revenue that they are due under the Majority’s fair allocation.
It is reasonable to take record label rates as a given because, as noted above, these rates have not
come down in response to increases in mechanical rates. Figure 8 takes that approach, calculating the

61

The Majority’s approach calls for a combined royalty rate of
(100% − % = %).

%. Thus, the Services should retain

% of their revenue
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all-in musical works rate that would equalize the shares of the Majority’s revenue allocation retained
by the Services and Publishers under different assumptions about the sound recording royalty rate. 62

(60)

For instance, in the second row, with a sound recording royalty rate of

%—

—an all-in musical works royalty rate of
% would ensure that the Services and
Publishers each receive
% of what the Majority’s revenue allocation dictates they should get. In
that case, Services would retain
% of their revenues after paying royalties, while Publishers
would capture
% of Service revenue.
(61)

This rate is in line with the rates paid under the Phonorecords II agreement. While the Phonorecords
II headline rate was slightly below this at 10.5%, the effective rate paid by
once all of the
prongs were accounted for, including the mechanical floors, was
%.63 In addition,
% is well above the effective percentage royalty rates suggested by the Subpart A benchmark
accepted by the Majority as informative regarding the reasonable royalty range, which was calculated
to be equivalent to an all-in musical works rate of %, %, or %, depending on the exact
calculation used.64

62

Let 𝑥 be the all-in musical works rate. To equalize the Services’ and Publishers’ shares of Shapley-predicted revenue,
%
we must have
=
. Rearranging, this works out to 𝑥 =
× (100% − 𝑆𝑅 𝑟𝑎𝑡𝑒).

63

Marx direct testimony, ¶¶ 69, 71, 75.
“Professor Marx . . . [calculates] an All-In musical works royalty percent of
%. . . . In similar fashion, . . . [Professor
Marx] finds that the All-In musical works rate equals
%. . . . [Dr. Leonard] calculated an ‘effective’ percentage
royalty rate of
%. . . . The Judges find that the subpart A benchmark determined by this second approach [utilized by
both Professor Marx and Dr. Leonard] is useful . . . .” Final Determination, at 61. In further calculations, Dr. Leonard
offers an adjusted headline rate to account for Google’s proposed reductions in the base amount on which royalties

%

64

%

%
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(62)

At the low end of the range in Figure 8, using a sound recording rate of
%—reflecting
—an all-in musical works rate of
approximately
% ensures that the Services and Publishers both get
% of what the Majority’s
analysis dictates would be a fair allocation of revenues. In that case, the Services would retain
%
of their revenues after paying royalties, and Publishers would retain
% of Service revenue. This
rate is still below the effective rate paid by Spotify under Phonorecords II and is considerably above
the rates suggested by the Subpart A benchmark accepted by the Majority.

(63)

Under all of these scenarios, a fair allocation of revenue between the Services and Publishers
according to the Majority’s own approach would yield a substantially lower all-in musical works
royalty rate than the 15.1% in the Final Determination. Indeed, the rates in column D of Figure 8
range from % to
%.

VII. I conclude that the Majority’s Final Determination does not
satisfy the 801(b)(1) factors
(64)

The Majority attempted to balance a number of competing concerns in determining a rate structure
and level to cover all interactive streaming services. In doing so, it used components of a number of
proposals and analyses advanced by parties on both sides of the debate in a way that was not fully
vetted during the proceeding. As a part of the Majority’s analysis, it searched for the “right” ratio of
sound recording to musical works royalties and the “right” level of combined (sound recording plus
musical works) royalties to apply to all interactive streaming services.

(65)

Using only the instrument of mechanical royalty rates, the Majority thus tried to allocate payments
among three separate parties, including one—record labels—that was not party to the hearing and
over whose royalty rates the Board has no control. As I have discussed in this testimony, this is an
impossible task to perform. With no real evidence available in the record on the relationship between
musical works and sound recording royalties, the Majority relied on implications of a calibrated
theoretical model that was not fully vetted at the hearing and that produces an unreliable prediction of
a nearly one-for-one decrease in sound recording royalty rates in response to any increase in musical
works royalty rates. Importantly, the predictions of this model have not materialized, which has left
the Services paying significantly more of their revenue in royalties than would be considered a fair
allocation according to the Majority’s own approach.65

(66)

The Majority’s rates give Publishers 100% of their fair allocation of revenues according to the
Majority’s approach, while leaving the Services with less than % of theirs. To repair this imbalance

65

would be calculated, giving
Final Determination, at 87.

% in 2015 and

% in 2016. Final Determination, at 61.
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problem and thus achieve greater alignment with the 801(b)(1) factors according to the fair revenue
allocation from the Majority’s approach, in this report I calculate musical works rates that would give
the Services and the Publishers an equal percentage of the fair revenue allocations determined by the
Majority’s approach. Under a range of assumptions about sound recording royalty rates, this yields an
all-in musical works rate in the range of –
%. The rates in this range are significantly below the
15.1% headline rate in the Majority’s Final Determination.
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Appendix A. Curriculum vitae for Leslie M. Marx
A.1. Summary of experience
Leslie M. Marx is the Robert A. Bandeen Professor of Economics at the Fuqua School of Business at
Duke University. She served as Chief Economist of the Federal Communications Commission from
August 2005 through August 2006. She is an expert in auctions, vertical contracting, antitrust
liability, and cartels.
Dr. Marx has published extensively in peer-reviewed journals and elsewhere on topics related to
industrial organization, applied game theory, auctions, procurements, and collusion. Her published
work includes papers on collusive mechanisms, incentives in procurement contracting, slotting
allowances, and exclusive dealing.

A.2. Areas of expertise


Antitrust damages



Antitrust liability



Auctions



Collusion



Game theory



Industrial organization



Procurements

A.3. Testimony
Sworn testimony over the last five years:


In re Rail Freight Fuel Surcharge Antitrust Litigation, No. 1:07-mc-00489 (D.D.C. filed 2007).
Expert reports, deposition testimony: 2020–2021.



In re Capacitors Antitrust Litigation, No. 3:14-cv-03264 (N.D. Cal. filed 2014). Expert reports,
deposition testimony: 2018–2020.



Thomas Morgan Robertson et al. v. Spotify USA Inc., Case No. 3:17-cv-01616 (M.D. Tenn., filed
2017) and Robert Gaudio et al. v. Spotify USA Inc., Case No. 3:17-cv-01052 (M.D. Tenn., filed
2017). Expert reports, deposition testimony. 2018–2019
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Dell Inc. and Dell Products L.P. v. Hitachi-LG Data Storage Korea, Inc., et al., No. 3:13-cv03550-RS (W.D. Texas). Expert report and deposition: 2017.



United States Copyright Royalty Judges, Determination of Rates and Terms for Making and
Distributing Phonorecords (Phonorecords III), Docket No. 16-CRB-0003-PR (2018–2022).
Expert report, deposition, and testimony: 2016–2017.



SOCAN-Re:Sound Pay Audio services Tariffs, 2007–2016 (Copyright Board of Canada
proceeding). Expert report and trial testimony: 2016–2017.



In Re Cathode Ray Tube (CRT) Antitrust Litigation, Master File No. C-07-5944 JST, MDL No.
1917. Expert report: 2016.



Expert report and testimony in arbitration involving two large telecommunications companies:
2016.



In re Urethane Antitrust Litigation, No. 08-cv-05169 (D.N.J.). Expert report, deposition, and trial
testimony: 2013–2016.



In re Petition of Pandora Media, Inc., No. 12-cv-8035 (S.D.N.Y. filed 2013). Expert reports and
declaration and deposition and trial testimony: 2013–2014.

A.4. Education


PhD, Economics, Northwestern University



MA, Economics, Northwestern University



BS, Mathematics, Duke University

A.5. Editorial boards


American Economic Journal: Microeconomics, Co-Editor, 2019 to present



American Economic Journal: Microeconomics, Editorial Board, 2007–2019



International Journal of Industrial Organization, Scientific Advisory Board, 2018–present



International Journal of Game Theory, Editorial Board, 2009 to present



Journal of Economic Literature, Editorial Board, 2010–2012



Games and Economic Behavior, Advisory Editor, 2010–2012



International Economic Review, Associate Editor, 2002–2005

Written Direct Remand Testimony of Leslie M. Marx, PhD, Docket No. 16-CRB-0003-PR
(2018–2022) (Remand)
Page A-2

PUBLIC

A.6. Publications
A.6.a. Research papers in academic journals


“Digital Monopolies: Privacy Protection or Price Regulation?” With Simon Loertscher.
International Journal of Industrial Organization 71 (2020): 1–13.



“Asymptotically Optimal Prior-Free Clock Auctions.” With Simon Loertscher. Journal of
Economic Theory 187 (2020).



“A Dominant-Strategy Asset Market Mechanism.” With Simon Loertscher. Games and Economic
Behavior 120 (2020): 1–15.



“Merger Review with Intermediate Buyer Power.” With Simon Loertscher. International Journal
of Industrial Organization 67 (2019): 1–16.



“Mix-and-Match Divestitures and Merger Harm.” With Simon Loertscher. Japanese Economic
Review 70(3) (2019): 346–366.



“Merger Review for Markets with Buyer Power.” With Simon Loertscher. Journal of Political
Economy 127(9) (2019): 2967–3017.



“Two-Sided Allocation Problems, Decomposability, and the Impossibility of Efficient Trade.”
With David Delacrétaz, Simon Loertscher, and Tom Wilkening. Journal of Economic Theory 179
(2019): 416–54.



“Auctions with Bid Credits and Resale.” With Simon Loertscher. International Journal of
Industrial Organization 55 (November 2017): 58–90.



“Defending Against Potential Collusion by Your Suppliers—26th Colin Clark Memorial
Lecture.” Economic Analysis and Policy 53 (2017): 123–28.



“Club Good Intermediaries.” With Simon Loertscher. International Journal of Industrial
Organization 50 (2017): 430–59.



“A Long Way Coming: Designing Centralized Markets with Privately Informed Buyers and
Sellers.” With Simon Loertscher and Tom Wilkening. Journal of Economic Literature 53, no. 4
(2015): 857–97.



“Antitrust Leniency with Multi-Market Colluders.” With Claudio Mezzetti and Robert C.
Marshall. American Economic Journal: Microeconomics 7, no. 3 (2015): 205–40.



“Buyer Resistance for Cartel versus Merger.” With Vikram Kumar, Robert C. Marshall, and Lily
Samkharadze. International Journal of Industrial Organization 39 (2015): 71–80.



“Effects of Antitrust Leniency on Concealment Effort by Colluding Firms.” With Claudio
Mezzetti. Journal of Antitrust Enforcement 2, no. 2, (2014): 305–32.
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Winner of Best Economics Article—2015 Antitrust Writing Awards.



“An Oligopoly Model for Analyzing and Evaluating (Re)-Assignments of Spectrum Licenses.”
With Simon Loertscher. Review of Industrial Organization 45, no. 3 (2014): 245–73.



“Plus Factors and Agreement in Antitrust Law.” With William E. Kovacic, Robert C. Marshall,
and Halbert L. White. Michigan Law Review 110, no. 3 (2011): 393–436.


Winner of the 10th Annual Jerry S. Cohen Memorial Fund Writing Award for the best
antitrust piece during the prior year.



“Bidder Collusion at First-Price Auctions.” With Giuseppe Lopomo and Peng Sun. Review of
Economic Design 15, no. 3 (2011): 177–211.



“Carbon Allowance Auction Design: An Assessment of Options for the U.S.” With Giuseppe
Lopomo, David McAdams, and Brian Murray. Review of Environmental Economics and Policy 5,
no. 1 (2011): 25–43.



“Coordinated Effects in the 2010 Horizontal Merger Guidelines.” With Wayne-Roy Gayle,
Robert C. Marshall, and Jean-Francois Richard. Review of Industrial Organization 39, no. 1
(2011): 39‒56.



“The Economics of Contingent Re-Auctions.” With Sandro Brusco and Giuseppe Lopomo.
American Economic Journal: Microeconomics 3, no. 2 (2011): 165–93.



“Break-Up Fees and Bargaining Power in Sequential Contracting.” With Greg Shaffer.
International Journal of Industrial Organization 28, no. 5 (2010): 451–63.



“Slotting Allowances and Scarce Shelf Space.” With Greg Shaffer. Journal of Economics &
Management Strategy 19, no. 3 (2010): 575–603.



“Cartels as Two-Stage Mechanisms: Implications for the Analysis of Dominant-Firm Conduct.”
With Randall D. Heeb, William E. Kovacic, and Robert C. Marshall. Chicago Journal of
International Law 10, no. 1 (2009): 213–31.



“Individual Accountability in Teams.” With Francesco Squintani. Journal of Economic Behavior
& Organization 72, no. 1 (2009): 260–73.



“Quantitative Analysis of Coordinated Effects.” With William E. Kovacic, Robert C. Marshall,
and Steven P. Schulenberg. Antitrust Law Journal 76, no. 2 (2009): 397–430.



“The ‘Google Effect’ in the FCC’s 700 MHz Auction.” With Sandro Brusco and Giuseppe
Lopomo. Information Economics and Policy 21, no. 2 (2009): 101–14.



“The Vulnerability of Auctions to Bidder Collusion.” With Robert C. Marshall. Quarterly
Journal of Economics 124, no. 2 (2009): 883–910.



“Cartel Price Announcements: The Vitamins Industry.” With Robert C. Marshall and Matthew E.
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Raiff. International Journal of Industrial Organization 26, no. 3 (2008): 762–802.


Awarded the 2009 Paul Geroski Best Article Prize for one of the best two articles published
in the International Journal of Industrial Organization in 2008.



“Bidder Collusion.” With Robert C. Marshall. Journal of Economic Theory 133, no. 1 (2007):
374‒402.



“Exploring Relations Between Decision Analysis and Game Theory.” With Jules van Binsbergen.
Decision Analysis 4, no. 1 (2007): 32–40.



“Rent Shifting and the Order of Negotiations.” With Greg Shaffer. International Journal of
Industrial Organization 25, no. 5 (2007): 1109–25.



“Upfront Payments and Exclusion in Downstream Markets.” With Greg Shaffer. RAND Journal
of Economics 38, no. 3 (2007): 823–43.



“Economics at the Federal Communications Commission.” Review of Industrial Organization 29,
no. 4 (2006): 349–68.



“Inefficiency of Collusion at English Auctions.” With Giuseppe Lopomo and Robert C. Marshall.
B.E. Journal of Theoretical Economics 5, no. 1 (2005).



“Opportunism and Menus of Two-Part Tariffs.” With Greg Shaffer. International Journal of
Industrial Organization 22, no. 10 (2004): 1399–414.



“Opportunism in Multilateral Vertical Contracting: Nondiscrimination, Exclusivity, and
Uniformity: Comment.” With Greg Shaffer. American Economic Review 94, no. 3 (2004): 796‒
801.



“The Joint Determination of Leverage and Maturity.” With Michael J. Barclay and Clifford W.
Smith, Jr. Journal of Corporate Finance 9, no. 2 (2003): 149–67.


Winner, Outstanding Paper in Corporate Finance, 1997 Southern Finance Association
Meetings.



“Adverse Specialization.” With Glenn M. MacDonald. Journal of Political Economy 109, no. 4
(2001): 864–99.



“Insurer Ownership Structure and Executive Compensation as Complements.” With David
Mayers and Clifford W. Smith, Jr. Journal of Risk and Insurance 68, no. 3 (2001): 449–63.


Winner, Outstanding Paper in Financial services, 1998 Southern Finance Association
Meetings.



“Dynamic Voluntary Contribution to a Public Project.” With Steven A. Matthews. Review of
Economic Studies 67, no. 2 (2000): 327–58.



“Adaptive Learning and Iterated Weak Dominance.” Games and Economic Behavior 26, no. 2

Written Direct Remand Testimony of Leslie M. Marx, PhD, Docket No. 16-CRB-0003-PR
(2018–2022) (Remand)
Page A-5

PUBLIC

(1999): 253–78.


“Odd-Eighth Avoidance as a Defense Against SOES Bandits.” With Eugene Kandel. Journal of
Financial Economics 51, no. 1 (1999): 85–102.



“Payments for Order Flow on NASDAQ.” With Eugene Kandel. Journal of Finance 54, no. 1
(1999): 35‒66.



“Predatory Accommodation: Below-Cost Pricing Without Exclusion in Intermediate Goods
Markets.” With Greg Shaffer. RAND Journal of Economics 30, no. 1 (1999): 22–43.



“Process Variation as a Determinant of Bank Performance: Evidence from the Retail Banking
Study.” With Frances Frei, Ravi Kalakota, and Andrew Leone. Management Science 45, no. 9
(1999): 1210–20.



“Efficient Venture Capital Financing Combining Debt and Equity.” Review of Economic Design
3, no. 4 (1998): 371–87.


Winner, Koç University Prize for the Best Paper of the Year in Review of Economic Design.



“The Effects of Transaction Costs on Stock Prices and Trading Volume.” With Michael J.
Barclay and Eugene Kandel. Journal of Financial Intermediation 7, no. 2 (1998): 130–50.



“Cost Effective Use of Muscle Relaxants: A Decision Analysis.” With Jeffrey S. Rubenstein,
Wendy Colin, Darryl Jackson, Craig Lockwood, and Janice Molloy. Pediatrics 100, no. 3 (1997):
451‒52.



“NASDAQ Market Structure and Spread Patterns.” With Eugene Kandel. Journal of Financial
Economics 45, no. 1 (1997): 35–60.



“Order Independence for Iterated Weak Dominance.” With Jeroen M. Swinkels. Games and
Economic Behavior 18, no. 2 (1997): 219–45.

A.6.b. Research papers published in books and conference volumes


“A Tussle over Royalties: Pandora v. ASCAP, Pandora v. BMI, and the DOJ’s Consent Decree
Review.” With Keith Waehrer. In The Antitrust Revolution, 7th ed., eds. John Kwoka and
Lawrence White. New York: Oxford University Press, 2018.



“Leniency, Profiling and Reverse Profiling: Strategic Challenges for Competition Authorities.”
With Claudio Mezzetti. In Anti-Cartel Enforcement in a Contemporary Age: The Leniency
Religion, edited by C. Beaton-Wells and C. Tran, McLean, VA: Hart Publishing, 2015.



“Tacit Collusion in Oligopoly.” With Edward Green and Robert C. Marshall. In Oxford
Handbook on International Antitrust Economics, vol. 2, edited by Roger D. Blair and D. Daniel
Sokol, 464–97. Oxford, UK: Oxford University Press, 2015.
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“Section 1 Compliance from an Economic Perspective.” With Robert C. Marshall. William E.
Kovacic: An Antitrust Tribute Liber Amicorum, vol. 2, edited by Nicolas Charbit and Elisa
Ramundo, 293–302. New York: Institute of Competition Law, 2014.



“What Next? Cartel Strategy After Getting Caught.” With Robert C. Marshall and Claudio
Mezzetti), forthcoming in Competition Law and Economics: Beyond Monopoly Regulation, EastWest Center and Korea Development Institute Monograph Series, Edward Elgar.



“Economics and the Efficient Allocation of Spectrum Licenses.” With Simon Loertscher. In
Mechanisms and Games for Dynamic Spectrum Access, edited by Tansu Alpcan, Holger Boche,
Michael L. Honig, and H. Vincent Poor. Cambridge, UK: Cambridge University Press, 2014.



“Tacit Collusion in Oligopoly.” With Edward Green and Robert C. Marshall. In Oxford
Handbook of International Antitrust Economics, edited by Roger D. Blair and D. Daniel Sokol.
Oxford, UK: Oxford University Press, forthcoming.



“The Economics of Auctions and Bidder Collusion.” With Robert C. Marshall and Michael J.
Meurer. In Game Theory and Business Applications, 2nd ed., edited by Kalyan Chatterjee and
William F. Samuelson, 339–70. New York: Kluwer Academic Publishers, 2014.



“Coordinated Effects in Merger Review: Quantifying the Payoffs from Collusion.” With William
E. Kovacic, Robert C. Marshall, and Steven P. Schulenberg. In Annual Proceedings of the
Fordham Competition Law Institute: International Antitrust Law & Policy, edited by Barry E.
Hawk, 271–85. Huntington, NY: Juris Publishing, Inc., 2007.



“Lessons for Competition Policy from the Vitamins Cartel.” With William E. Kovacic, Robert C.
Marshall, and Matthew E. Raiff. In The Political Economy of Antitrust, vol. 282, edited by Vivek
Ghosal and Johan Stennek, 149–76. New York: Elsevier, 2007.



“Bidding Rings and the Design of Anti-Collusion Measures for Auctions and Procurements.”
With William E. Kovacic, Robert C. Marshall, and Matthew E. Raiff. In Handbook of
Procurement, edited by Nicola Dimitri, Gustavo Piga, and Giancarlo Spagnolo, 381–411.
Cambridge, UK: Cambridge University Press, 2006.

A.6.c. Books


The Economics of Collusion: Cartels and Bidding Rings. With Robert C. Marshall. Cambridge,
MA: MIT Press, 2012.

A.7. Honors and awards


Outstanding paper awards as listed above



Excellence in Teaching Award, Global Executive MBA Class of 2019
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Fellow of the Game Theory Society, 2019



International Who’s Who of Competition Economists, 2017



Outstanding Antitrust Litigation Achievement in Economics Finalist, American Antitrust
Institute, October 2016



Outstanding Antitrust Litigation Achievement in Economics Finalist, American Antitrust
Institute, October 2014



Game Theory Society, Council Member, 2013 to present



FCC Woman Leader, Minority Media and Telecommunications Council, April 2013



Top 100 Women in Antitrust, Global Competition Review, March 2013



Business School Professor of the Week, Financial Times, July 2012



Alfred P. Sloan Doctoral Dissertation Fellowship, 1993–1994



Teaching Honor Roll, Simon School of Business, University of Rochester, 1999, 2001



National Science Foundation Graduate Fellowship, 1989–1992



Mary Love Collins Memorial Scholarship, 1989–1990



Julia Dale Memorial Award in Mathematics, 1989



Marie James Postgraduate Scholarship, 1989



Phi Eta Sigma Graduate Scholarship, 1989



Valedictorian, Duke University, 1989



Alice M. Baldwin Scholarship, 1988–1989



Faculty Scholar Award, Duke University, 1988–1989



Phi Chi Theta Foundation Scholarship, 1988–1989



Phi Eta Sigma Senior Award, 1988–1989



Golden Key National Honor Society Scholarship, 1987–1988



National Merit Scholarship, 1985



Phi Beta Kappa Scholarship, 1985
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Appendix B. Corrections to Professor Watt’s see-saw model
B.1. Correcting Professor Watt’s model
(67)

In this section, I restate Professor Watt’s model with simpler notation and correct a mistake that he
makes in his derivation.

(68)

Suppose one interactive streaming service and one record label engage in Nash bargaining over the
sound recording royalty rate 𝛿. The musical works royalty rate 𝜃 is set by statute. The streaming
service’s non-content cost is a fraction 𝑟 of its revenue 𝑅. Similarly, the record label’s non-content
cost is a fraction 𝑟 of its revenue 𝛿𝑅.

(69)

The Nash bargaining problem is
(𝛿𝑅(1 − 𝑟 )) ,

max (𝑅(1 − 𝑟 − 𝜃 − 𝛿))

where 𝜇 is the record label’s bargaining weight. The sum of the bargaining weights is normalized
to 1, so the streaming service’s weight is 1 − 𝜇.
(70)

Taking the first-order condition and solving for 𝛿, we get 𝛿 = 𝜇(1 − 𝑟 − 𝜃).66

(71)

The see-saw effect is simply the derivative of 𝛿 with respect to 𝜃. Based on the equation above, this
derivative is equal to – 𝜇; that is, when the musical works royalty rate goes up by one percentage
point, the sound recording royalty rate goes down by 𝜇 percentage points.

(72)

Rearranging the above to solve for 𝜇, we get
𝜇=

(73)

.

Professor Watt plugs in the values 𝛿 =
,𝜃 =
, and 𝑟 =
.67 When we do so here, we get
𝜇=
, and thus the nearly one-for-one see-saw effect, whereby a one percentage point increase in
𝜃 leads to a
percentage point decrease in 𝛿.

66

67

Professor Watt rewrites royalties and non-content costs as shares of streaming revenue 𝑅 only after he takes the
derivative. This is a mistake; substituting these shares into the initial bargaining problem changes the derivative.
CO EX. R-110, at 11.
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(74)

Professor Watt considers a range of
for 𝑟 , the ratio of non-content cost to revenue for
68
interactive streaming. Plugging the upper end of this range (𝑟 =
) into the equation for 𝜇 above,
while keeping all other parameter values the same yields value for 𝜇 of
.

B.2. Adding substitution to other forms of music distribution
(75)

Professor Watt’s model assumes that the record label would get zero payoff if it did not come to an
agreement with the streaming service. Suppose instead that the label receives 𝜙𝑅 of royalty revenue
from streaming customers who switch to other forms of distribution.69

(76)

The Nash bargaining problem is
(𝛿𝑅(1 − 𝑟 )−𝜙𝑅) .

max (𝑅(1 − 𝑟 − 𝜃 − 𝛿))

Here, 𝜙 should be interpreted as the fraction of streaming revenue the label could get from other
distribution channels in the event of a disagreement. For an agreement to make sense, it must be the
case that 𝛿𝑅(1 − 𝑟 ) > 𝜙𝑅.70
(77)

Solving the first-order condition for 𝛿, we get
𝛿 = 𝜇(1 − 𝑟 − 𝜃) +

(78)

(

)

.

Rearranging and solving for 𝜇, we get
𝜇=

(
(

)
)(

.

)

(79)

We can derive the see-saw effect in the same way as in the previous section. As before, it is equal to
– 𝜇; that is, when the musical works royalty rate goes up by one percentage point, the sound recording
royalty rate goes down by 𝜇 percentage points.

(80)

To understand the impact of greater substitutability between types of distribution (i.e., greater 𝜙) on
the see-saw, we can take the first derivative of 𝜇 with respect to 𝜙:

68

Watt rebuttal testimony, ¶ 33.

69

As discussed in the main text, 𝜙 captures substitution to other forms of music distribution, the revenue created by this
substitution, and the royalties created by this revenue. For simplicity, I express it as a fraction of interactive streaming
revenue 𝑅. This choice is not important to the conclusions of the model; using a different revenue amount would simply
shift the appropriate level of 𝜙.

70

Plugging in 𝛿 =

and 𝑟 =

, the condition becomes 𝜙 <

.
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(

= − [(

)(
)(

)

)
]

.

The expression (1 − 𝑟 − 𝜃 − 𝛿) represents the share of revenue left to the service and must be
positive, or the service would choose not to bargain. Thus,
is negative for all values of 𝜙.
Professor Watt’s baseline bargaining model assumes that 𝜙 is equal to zero, but if there is any royalty
recoupment from users who switch to other distribution channels, then 𝜙 is positive and the see-saw
effect is lower than what Professor Watt finds. Moreover, the stronger is the substitution effect, the
greater is the reduction in the see-saw effect.
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Appendix C. Materials relied upon
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Binmore, Ken, Ariel Rubinstein, and Asher Wolinsky. “The Nash Bargaining Solution in
Economic Modelling.” RAND Journal of Economics 17, no. 2 (Summer 1986): 176–188.



Mas-Colell, Andreu, Michael D. Whinston, and Jerry R. Green. Microeconomic Theory. New
York: Oxford University Press, 1995.



Muthoo, Abhinay. Bargaining Theory with Applications. Cambridge, UK: Cambridge University
Press, 1999.

C.2. Discovery


(CO EX. R-24).



Supplemental Testimony of Rishi Mirchandani, March 31, 2021.



Written Direct Remand Testimony of Benjamin Kung, March 31, 2021.



Written Direct Remand Testimony of Christopher Bonavia, March 31, 2021.



Written Direct Remand Testimony of George White, April 1, 2021.



Written Direct Remand Testimony of Waleed Diab, April 1, 2021.



Written Direct Testimony of Joshua Gans, October 31, 2016.



Written Direct Testimony of Leslie Marx, PhD, November 1, 2016.



Written Rebuttal Testimony of Leslie Marx, PhD, February 15, 2017.



Written Rebuttal Testimony of Richard Watt (Ph.D.), February 13, 2017.



Written Rebuttal Testimony of Richard Watt (Ph.D.), February 13, 2017, Appendix 3 (CO EX. R110).

C.3. Legal


Determination of Royalty Rates and Terms for Making and Distributing Phonorecords
(Phonorecords III), No. 16-CRB-0003-PR (CRB March 20, 2017).
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Determination of Royalty Rates and Terms for Making and Distributing Phonorecords
(Phonorecords III), No. 16-CRB-0003-PR (CRB March 27, 2017).



Dissenting Opinion of Judge David R. Strickler, Determination of Royalty Rates and Terms for
Making and Distributing Phonorecords (Phonorecords III), No. 16-CRB-0003-PR (CRB
November 5, 2018).



Final Determination, Determination of Royalty Rates and Terms for Making and Distributing
Phonorecords (Phonorecords III), No. 16-CRB-0003-PR (CRB November 5, 2018).



Final rule, Adjustment of Determination of Compulsory License Rates for Mechanical and
Digital Phonorecords, No. 2011-3 CRB Phonorecords II (CRB November 13, 2013).



Final rule, Mechanical and Digital Phonorecord Delivery Rate Determination Proceeding, No.
2006-3 CRB DPRA (CRB January 26, 2009).



Initial Determination, Determination of Royalty Rates and Terms for Making and Distributing
Phonorecords (Phonorecords III), No. 16-CRB-0003-PR (CRB January 26, 2018).



Opinion, George Johnson v. Copyright Royalty Board et al., No. 19-1028 (D.C. Cir. Aug. 7,
2020).



Order Regarding Proceedings on Remand, Determination of Royalty Rates and Terms for Making
and Distributing Phonorecords (Phonorecords III), No. 16-CRB-0003-PR (CRB December 15,
2020).

C.4. Public


17 U.S.C. § 801(b)(1) (2004).



Harry Fox Agency. “Archived Rate Charts.” Updated 2014.
https://www.harryfox.com/content/archived_rates.pdf.



Recording Industry Association of America. “U.S. Recorded Music Revenues by Format.” U.S.
Sales Database. Accessed March 16, 2021. https://www.riaa.com/u-s-sales-database.
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Before the
UNITED STATES COPYRIGHT ROYALTY JUDGES
The Library of Congress
Washington, D.C.
In re
DETERMINATION OF RATES AND TERMS
FOR MAKING AND DISTRIBUTING
PHONORECORDS (Phonorecords III)

Docket No. 16-CRB-0003-PR
(2018-2022) (Remand)

DECLARATION AND CERTIFICATION OF RICHARD M. ASSMUS
REGARDING RESTRICTED MATERIALS
(On behalf of Spotify USA Inc.)
1.

I am counsel for Spotify USA Inc. (“Spotify”) in the above-captioned case. I

respectfully submit this declaration and certification pursuant to the terms of the Protective Order
issued July 27, 2016 (“Protective Order”), and in support of the Services’ Joint Opening Brief. I
am authorized by Spotify to submit this Declaration on Spotify’s behalf.
2.

I have reviewed the Services’ Joint Opening Brief and Spotify’s Written Direct

Remand Testimony submitted in this proceeding. I have also reviewed the definitions and terms
provided in the Protective Order. After consultation with my client, I have determined to the best
of my knowledge, information and belief that portions of the Services’ Joint Opening Brief and
Spotify’s Written Direct Remand Testimony contain information that Spotify has designated as
“confidential information” as defined by the Protective Order (“Protected Material”). The
Protected Material is shaded in the printed copies of these submissions and described in more detail
below.
3.

Such Protected Material includes, but is not limited to, testimony and exhibits

involving (a) contracts and contractual terms, that are not available to the public, are highly
competitively sensitive and, at times, are subject to express confidentiality provisions with third

parties; (b) highly confidential internal business information, financial projections, financial data,
and competitive strategy that are proprietary, not available to the public, and commercially
sensitive.
4.

If this contractual and strategic information were to become public, it would place

Spotify at a commercial and competitive disadvantage, unfairly advantage other parties to the
detriment of Spotify, and jeopardize Spotify's business interests. Information related to
confidential contracts or relationships with third-party content providers could be used by
Spotify's competitors, or by other content providers, to formulate rival bids, bid up Spotify's
payments, or otherwise unfairly jeopardize Spotify's commercial and competitive interests.
5.

The contractual, commercial, and financial information described in the paragraphs

above must be treated as Restricted Protected Material in order to prevent business and competitive
harm that would result from the disclosure of such information while, at the same time, enabling
Spotify to provide the Copyright Royalty Judges with the most complete record possible on which
to base their determination in this proceeding.
Pursuant to 28 U.S.C. § 1746, I hereby declare under the penalty of perjury that, to the best
of my knowledge, information and belief, the foregoing is true and correct.
Dated:

April 1, 2021
Chicago, IL

(1/u/((14

Richard M. Assmus
MAYER BROWN LLP
71 S. Wacker Drive
Chicago, Illinois 60606
Tel.: (312) 782-0600
rassmus@mayerbrown.com
Counselfor Spotify USA Inc.

Proof of Delivery
I hereby certify that on Monday, April 05, 2021, I provided a true and correct copy of the
Spotify USA Inc.'s Written Direct Remand Submission to the following:
Johnson, George, represented by George D Johnson, served via ESERVICE at
george@georgejohnson.com
Nashville Songwriters Association International, represented by Benjamin K Semel, served
via ESERVICE at Bsemel@pryorcashman.com
National Music Publishers Association (NMPA) et al, represented by Benjamin Semel,
served via ESERVICE at Bsemel@pryorcashman.com
Pandora Media, LLC, represented by Benjamin E. Marks, served via ESERVICE at
benjamin.marks@weil.com
Apple Inc., represented by Dale M Cendali, served via ESERVICE at
dale.cendali@kirkland.com
Google LLC, represented by David P Mattern, served via ESERVICE at
dmattern@kslaw.com
Amazon.com Services LLC, represented by Scott Angstreich, served via ESERVICE at
sangstreich@kellogghansen.com
Signed: /s/ Richard M Assmus

