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COPYRIGHT AND THE 1%

FIGURE 4. SUPERSTARS, MIDDLE-CLASS, AND BEYOND-HELP CATEGORIES:

ASSUMING L-SHAPED DISTRIBUTION OF DEMAND FOR SONGS BETWEEN MOST

POPULAR SONG AND LEAST POPULAR SONGS.
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Figure 4 presents a far less flattering portrait of copyright than Figure 2.
While in Figure 2 the superstars command a somewhat disproportionate share of
copyright's rewards, in Figure 4, a single superstar, Ed Sheeran, commands all of
them-and likewise represents all of the incentives copyright creates for tomor-
row's artists deciding whether to record based on today's consumption. With an
L-shaped distribution of demand, copyright's supposed middle class disappears
entirely. In Figure 4, the market is divided entirely between the top and bottom
categories. Artists are either superstars, and so do not need copyright. Or they are
flops to whom no one wants to listen, and so are beyond copyright's help.
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While the hypothetical extreme of an L curve is merely assumed at this
point," the implications for copyright if it is accurate are staggering. Most di-
rectly, it suggests that fighting over Spotify per-stream royalties in an attempt to
help the average artist is a complete waste of time-whether as ex ante encour-
agement or as ex post charity or redistribution. With an L curve, the average song
on Spotify receives no streams. Ten percent more of nothing remains nothing.
More generally, if the distribution of demand for copyrighted works of author-
ship resembles an L, then copyright becomes impossible to justify under any of
our theoretical perspectives.

Under an efficiency or welfare approach, copyright's incentives are entirely
misdirected. They flow entirely to a single, or more realistically, a relative handful
of, superstars. None flow to a marginal work. In the face of an L-shaped distribu-
tion of demand, copyright is unlikely to encourage the production of even a single
additional work for two reasons. First, even in the absence of copyright, a super-
star will likely earn a sufficient return to cover his or her costs. Market mecha-
nisms, such as lead-time advantage and reputational rents, will likely ensure the
profitability of the most popular works even in the absence of copyright. This is
particularly true in the music industry where a complementary and rivalrous"
product-live concerts-provides a substantial revenue stream.8 9 Second, with an
L-shaped distribution, Marshall's superstar model likely applies and suggests that
the market will oversupply superstars even in the absence of copyright. In the
superstar model, when a new and slightly better superstar comes along, he or she
displaces the demand for the old superstar and captures the entire market. Be-
cause the new superstar is slightly better than the old, he or she may expand over-
all demand in the market slightly. Primarily, however, the new superstar captures
demand by displacing the old, preexisting superstar. Given a choice between lis-
tening to their favorite artist or song, or to their second favorite, consumers listen
to their favorite, even if their preference is only slight. In such a case, the super-
star's private return is a function of the size of the market as a whole, both the

87. Just as we know from the top 100 list that the straight-line declining distribution of
demand model is not accurate, so too we also know that the hypothetical extreme of a true L
curve, where one superstar commands all of the streams, is not accurate. See List of Most-
Streamed Songs on Spotify, supra note 83 (noting that the 100th most popular song on Spotify, as
of January 23, 2019 was Zayn's Pillowtalk and listing its total stream count as 686 million).
Nevertheless, like perfect competition, the L curve remains a useful, if theoretical, basis for
comparison. Moreover, even if we know that one superstar does not command all the demand,
it may be the case that a handful of superstars do.

88. As is well-known in the literature, consumption of works of authorship is non-rival.
My decision to listen to a recording of a song does not limit your ability to listen to it as well.
Most real and personal property, on the other hand, concern rival goods. If I occupy a seat at a
concert, you physically cannot occupy the same seat. Markets, with well-defined property
rights, work well, and in theory can achieve Pareto optimal outcomes, for rival goods. Markets,
even with well-defined property rights, work poorly and fail to achieve a Pareto optimal out-
come for most non-rival goods.

89. Lunney, The Death of Copyright, supra note 35, at 77 (noting that concert revenue rose,
according to Pollstar, from $2.3 billion ($2013) in 2000 to $5.1 billion in 2013).
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expansion in demand and the displacement of the preexisting demand. Yet, the
marginal social value the superstar creates is a function only of the slight expan-
sion in the overall market demand. In such a case, the private return for the new
superstar typically exceeds, often by several orders of magnitude, the marginal
social value the new superstar creates.90

Consider a simple example. A consumer has a favorite holiday song. He val-
ues and is willing to pay one dollar to listen to that song. Then, Mariah Carey
comes along and releases her recording of All I Want for Christmas is You.91 The
consumer likes Ms. Carey's song better, but only slightly better. He values listen-
ing to it at $1.01. In this situation, for this consumer, the marginal social value
created by Ms. Carey's song is one cent. That is the increase in value or satisfac-
tion, and hence increased willingness to pay, the consumer has for the new song.
This is the value, satisfaction, or willingness to pay that would be lost for this con-
sumer had the new song never been authored or released. For Ms. Carey's reward
to match the marginal value created, she should receive one cent from this con-
sumer. But, often, in markets, she will receive something closer to the consumer's
full, rather than marginal, value. Given a choice between paying one dollar and
continuing to listen to the old song, or paying that same dollar and listening to
Ms. Carey, the consumer will choose to pay a dollar in order to listen to Ms.
Carey. In receiving a dollar from that consumer, the private value Ms. Carey cap-
tures far exceeds the marginal social value she played a role in creating.92 She cap-
tures something close to the consumer's full, rather than marginal, value for the
song.

The market thus likely overpays superstars relative to the marginal value they
create. In such a superstar market, there is no need for copyright. Because the
private return for such a superstar exceeds the marginal social value she creates,
the market will, even in the absence of copyright, overinvest in and overproduce
such artists. For this reason, and also because superstars can likely recoup their
costs even without copyright, the additional incentives copyright provides such a
superstar are entirely unnecessary to efficient creative output and are unlikely to
encourage the creation of even a single additional work. In the face of an L-shaped
distribution of demand, copyright provides no encouragement to marginal works

90. Id. at 36 ("The superstar model thus predicts a gap between the private and social value
of be-coming a superstar. A superstar will earn more than the value they create.').

91. Amy X. Wang, Mariah Carey Song From 1994 Breaks Music Streaming Record, ROLLING

STONE (Dec. 26, 2018), https://perma.cc/X577-8SDJ. On December 24, 2018, Ms. Carey's song
broke the record on Spotify for the most streams in a single day. Id.

92. See supra text accompanying notes 29-50. Ms. Carey did not create the market value
of her song on her own. As I and others have recognized, value in a market economy is invari-
ably jointly created. Hettinger, supra note 57, at 38 ("Market value is a socially created phenom-
enon"); Lunney, Copyright's Incentives-Access Paradigm, supra note 21, at 574-76 ("Whoever is re-
sponsible, factually, for creating the physical product itself, the value of the product in our
market economy will always be joint because it depends entirely on whether consumers have
any 'surplus' resources with which to purchase the product.").
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and therefore provides no benefit to society. Yet, increasing the rents our super-
star captures likely entails substantial welfare losses. These losses would include:
(i) deadweight losses; (ii) rent-to-cost conversion losses; and (iii) potentially re-
duced output by our superstar.9 3 Thus, under an L-shaped distribution of de-
mand, copyright is all cost and no benefit. From a welfare or efficiency perspec-
tive, copyright cannot be justified.

Similarly, in the face of an L-shaped distribution of demand, copyright also
cannot be justified under a labor-desert theory. As mentioned at the outset, su-
perstar artists already earn more from a single hit than the average college-edu-
cated American earns in a lifetime of forty-hour weeks.9 4 Moreover, as the Ma-
riah Carey example suggests, under the superstar model, superstars also earn
more, usually far more, than the marginal social value they play a role in creating.
In other words, they are already capturing a disproportionate share of society's
wealth. If the goal is to ensure authors a "fair return" or a "reward commensurate"
with the marginal social value they create, superstar authors can capture far more
than that even without copyright. Even assuming arguendo that middle-class au-
thors and artists need copyright to earn such a fair return, for that to justify cop-
yright, there must be a meaningful middle class of authors and artists that copy-
right benefits. In the face of an L-shaped distribution of demand, however, there
are no middle-class authors.

In the face of an L-shaped distribution of demand, copyright also cannot be
justified from a distributive justice perspective. With an L-shaped distribution of
demand, copyright takes from the relatively less well-off, copyright consumers,
to give to the relatively better off, superstar artists and authors.9 5 Such a redistri-
bution would be exactly the opposite of what distributive justice requires. Even if
the superstar comes from a historically oppressed group, that happenstance at a
particular time and particular place in a particular copyright industry cannot pro-
vide a firm foundation for an enduring world-wide copyright regime.

In the face of an L curve, there is in truth only one possible argument for
copyright: copyright as lottery. In the lottery story, offering very high returns for
the most popular works, coupled with uncertainty over which works will prove
the most popular, creates a type of lottery that attracts the best and most talented
would-be authors into the market and thereby increases creative output.9 6 The
Stationers' Guild initially articulated, and Paul Goldstein later picked up, the lot-
tery story, but they both offered it as a descriptive observation, not a normative

93. See supra text accompanying notes 29-50.
94. See supra text accompanying note 5.
95. Determinations of Royalty Rates and Terms for Ephemeral Recording and Webcast-

ing Digital Performance of Sound Recordings (Web IV), 81 Fed. Reg. 26,316. While an argu-
ment can be made that consumers voluntarily choose to pay that price, I reject this argument.
As the Copyright Royalty Board has stated: "[N]either sellers nor buyers can be said to be 'will-
ing' partners to an agreement if they are coerced to agree to a price through the exercise of
overwhelming market power." Id. at 26,331.

96. Lunney, The Death of Copyright, supra note 35, at 879-80.
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proposition.9 7 They argued that publishers needed to capture rents on the most
popular works to cover their losses on works that proved unexpectedly less pop-
ular.9 8 By tying the excess profits to the risk of losses, both tried to turn a flaw into
a feature.

Even as a descriptive observation, the lottery story is not entirely accurate.
The extreme wealth that copyright helps superstars capture, and that Hughes and
Merges perversely tout as evidence of distributive justice,9 9 establishes that not all
of copyright's excess incentives are being used to cover the costs of less popular
works.

As a normative proposition, it is even more problematic. First, even if max-
imizing the reward for the winners in such a winner-takes-all market led to better
"winners," it is not clear that society would be better off as a result. It would de-
pend on how much additional investment a larger prize attracted and how much
marginal social value that additional investment created. Marshall's superstar
model offers a cautionary tale regarding such markets.10 0 Because the marginal
private value of winning in a superstar market will often far exceed the marginal
social value a superstar creates, scarce resources will be devoted to the effort of
becoming a superstar, even when those resources would generate greater societal
satisfaction if devoted elsewhere in the economy. Using a government interven-
tion such as copyright to maximize the reward in such a market would merely
exacerbate this inefficiency. Second, it is a just-so story, requiring precisely the
right amount of uncertainty over which works will prove popular. Too much un-
certainty, and it becomes self-defeating.10 ' Too little, and works of authorship are

97. Paul Goldstein, Copyright, 55 L. & CONTEMP. PROBs. 79, 83 (1992) ("A robust copyright,
by contrast, will mix the hope of high return on some works with risk of loss on others, giving
publishers, if not quite a lottery, then at least a portfolio that will promote investment and sus-
tain a wider variety of authorship than could command support under any other legal system.').
I would note that this argument is also not new. The Stationers' Guild offered the argument in
its 1586 petition to the Star Chamber:

Also priviledges, are occasion, that many bookes are nowe prynted, which are more
beneficial to the common welth, then proffitable to the prynter, for the Patentee be-
inge benefeted otherwise by Bookes of profitable sale is content to bestowe parte of
his gayne in other bokes, which are within the compas of his patent, verie beneficiall
for the common welth, and yet suche whereby the printer shall scarse reape the Tenth
parte of his charge: which Bookes wolde never be prynted if privileges were revoked.

STATIONERS' COMPANY, A TRANSCRIPT OF THE REGISTERS OF THE COMPANY OF STATIONERS OF

LONDON: 1554-1640 A.D., supra note 20, at 805.
98. Id.
99. See Hughes & Merges, supra note 64, at 552-59.

100. For the sources on Marshall's superstar model, see supra note 7.
101. See LUNNEY, COPYRIGHT's EXCESS, supra note 5, at 50-51 (pointing out that that if out-

comes are completely uncertain, production decisions would be based on whether the average
work out of all potential works was expected to be profitable; as a result, if one work were
produced in such a world without copyright, all would be produced).
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no different from any other risky investment.10 2 History and empirics both sug-
gest that the risk and uncertainty associated with authorship are not just-so.103 At
the start of 2019, it was unclear whether Avengers: Endgame, Star Wars: Episode IX,
or The Lion King would capture the box office title for 2019. However, even then,
it was always clear that Happy Death Day 2U was never going to be the top film.
For the lottery story to hold true, every work must have some chance at the top
rewards. But that is simply not true. Most would-be recording artists have no
chance at becoming the next Taylor Swift. While there may be uncertainty as to
who will, so long as industry players can sort potential artists into categories of
more-or-less likely to succeed, increasing the prize for the most likely to become
breakout stars will not trickle down and support investment in those less likely
to break out.

Consider a simple model. At the cost of $1, a videogame company or record
label can bring a game or song to market. If the game or song proves popular, it
will have a potential value of one million dollars. While they do not have perfect
information as to which will prove the most popular, the company or label can
sort the potential games or songs into one of three categories: (i) 1 in 100 chance
of proving popular; (ii) 1 in 10,000 chance of proving popular; or (iii) 1 in
1,000,000 chance of proving popular. Copyright can be tailored to provide rents
in any amount from one dollar to one million dollars for a hit. To ensure a suffi-
cient incentive for games or songs that fall in the first category, copyright must
ensure that the owner can capture 3100 in rents through the market. That is the
award that precisely matches expected return and cost and thereby enables the

102. See Breyer, supra note 33, at 297-98; Lunney, Copyrights Incentives-Access Paradigm, su-
pra note 21, at 582 n.358; see also Mitzi M. Montoya-Weiss & Roger Calantone, Determinants of
New Product Performance: A Review and Meta-Analysis, 11 J. PRODUCT INNOVATION MGMT. 397
(1994) (summarizing studies of new product introductions that report success rates from 38 to
68%); Robert Prentice, Vaporware: Imaginary High-Tech Products and Real Antitrust Liability in a
Post-Chicago World, 57 OHIO ST. L.J. 1163 (1996) (noting that 80% of new products in the high-
tech field fail).

103. Historically, the success rate on books fell as copyright expanded. Lunney, Copyrights
Incentives-Access Paradigm, supra note 21, at 613 n.425 (noting that the success rates on books
dropped from one in three in 1643 to one in five by 1878). That book publishers could exist
and earn a profit under these various legal regimes establishes that they could separate projects
by expected return and thus had a pretty good sense for which books were most likely to do
well. In the recording industry, the sequential release of singles from an album and the fact that
only some tracks are released as singles suggest the industry has a pretty good sense for which
singles consumers are likely to prefer. I have confirmed empirically that Taylor Swift, for ex-
ample, did a near-perfect job of predicting and releasing singles in the order of their popularity
from her seven studio albums. See LUNNEY, COPYRIGHT'S EXCESS, supra note 5, at 51-53. I have
also shown empirically that the fraction of new artists who proved to be one-hit wonders on
the Billboard Hot 100 chart remained roughly constant for more than 50 years, with very little
variation, and that in the 1990s, the top 10 best-selling albums averaged 2.7 Hot 100 hits on
them, again with very little variation. Id. at 107, 189-91. Again, the consistent average and the
low variance in both cases tends to confirm that the recording industry has a pretty good sense
of what will prove popular on average. Of course, surprises will occur, but that is also true for
products not protected by copyright. Consider the pet rock and Beanie Babies fads.
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copyright owner to recoup her persuasion costs. For the second, copyright must
ensure 310,000 in rents, and for the third, one million in rents. If we expand cop-
yright to provide 31,000 in rents for all of the games or songs, then the game com-
pany or record label will expect the works in the first category to prove profitable,
indeed, very profitable,104 but the works in the second and third category will re-
main unprofitable. With $1,000 in rents, a rational profit-maximizing firm will
cross-subsidize losing works in the first category because it is unable to distin-
guish ex ante the 1 success from the 99 failures. Yet, the excess incentives are un-
necessary to ensure such cross-subsidization within the first category. A rational
firm would engage in the same cross-subsidization if the rents for the success
were only 3100. More importantly, for our purposes, even providing excess in-
centives for the first category will not lead a rational profit-maximizing firm to
invest in or cross-subsidize works in the second and third category. Even with
the higher award, the expected return on works in the second and third categories
remains negative. True, we could increase the award to $10,000 for all works.
With such an award, the expected return will precisely match the cost for works
in the second category, and they will, as a result, be produced. That is not, how-
ever, due to cross-subsidization from the excess profits for the works in the first
category, but because with the higher award, the expected return precisely
matches cost for works in the second category and thereby enables the copyright
owner to recoup her persuasion costs. Again, there will be cross-subsidization
between the winners and losers within the first and second categories because the
firm is unable ex ante to separate the 1 winner from the 99 losers in the first cat-
egory, or the 1 winner from the 9,999 losers in the second. However, none of the
excess profits from the first category will trickle down to works in the third cat-
egory. The expected return from the third category works remains negative, and
they will not be produced.

Third, even if the lottery story held true, it conflicts directly with the labor-
desert and distributive justifications for copyright. For the story to hold true,
there must be tens, if not hundreds or thousands, of losers for every winner of the
copyright lottery.105 In the lottery story, starving artists are not a problem copy-
right seeks to solve. They are a problem that copyright knowingly tolerates.

In the end, however, whether maximizing the award copyright provides for
becoming a superstar leads to more and better works is a question that cannot be
resolved as a matter of theory. It must be tested empirically. Fortunately, the rise
of file sharing in the early 2000s in the recording industry offers a natural exper-
iment that allows us to do so. From the 1960s to the 1990s, revenues from the
sales of recorded music in the United States rose from under $4 billion in constant
2013 dollars (or $2013) in 1961 to over $20 billion (32013) in 1999.106 With the
rise of file sharing, revenues began to fall and fall sharply. By 2014, they were

104. If copyright enables the owner to capture $1,000 in rents from the works in the first
category, the expected return on such works is $10 for every dollar invested.

105. See LUNNEY, COPYRIGHT's EXCESS, supra note 5, at 54-56.
106. Id.
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under $7 billion.10 7 With this rise and fall in revenue, we can test whether offering
larger prizes for becoming the next superstar led to more and better music.

As I have comprehensively shown elsewhere, the lottery story proved false
for the recording industry over the last fifty years.108 Revenues peaked for the re-
cording industry in the late 1990s.1 09 According to the lottery story, those very
high revenues should have attracted the absolute best new artists and ensured so-
ciety the best new music, but they did not.110 In fact, the exact opposite occurred.
As revenues rose and the prize for a hit soared, both the productivity of our top
artists and the overall output of high-quality new music fell."' For example, in
1964, record sales in the United States were just over $5 billion in constant 2013
dollars (32013).112 In that year, the top ten new artists collectively had a total of
273 Billboard Hot 100 hits as lead artist1 3 in the first ten years of their careers.1 14

In 2006, after the file-sharing era, record sales were 313.8 billion ($2013)." The
top ten new artists from that year had 205 Billboard Hot 100 hits as lead artist in
the first ten years of their careers.1 16 In 1999, when sales revenue peaked at $20.7
billion ($2013), the top ten new artists had only 145 such hits in the first ten years
of their careers.'1 7 Moreover, I cite the data for these three years only as illustra-
tions of the broader point. For new artists who had their first Billboard Hot 100
hit from 1962 through 2006, there was a negative and statistically significant cor-
relation between their productivity and revenue." More money meant fewer hit
songs.

In short, there is simply no coherent theory that would support copyright in
the face of an L-shaped distribution of demand. Copyright thus becomes impos-
sible to justify if the distribution of demand for works of authorship resembles an
L. So far, though, I have merely postulated the L curve as a hypothetical possibil-
ity. To determine whether that possibility is real, we turn now to the newly avail-
able data on the actual distribution of demand in the videogame industry.

107. Id.
108. Id. at 116-18,168-69.
109. Id. at 81-82.
110. Id. at 116-18. (showing that after adjusting for the age of the music, consumers

streamed music from the 1990s the least on Spotify in 2014).
111. LUNNEY, COPYRIGHT's EXCESS, supra note 5.
112. Id.at68.
113. I exclude appearances as a featured artist. Productivity is work per unit time. Appear-

ances as lead and featured artist entail different levels of time and effort. I do not group them
together.

114. LUNNEY, COPYRIGHT's EXCESS, supra note 5, at 169.
115. Id.
116. Id.
117. Id.
118. Id.
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III. PROVING THE L CURVE: THE VIDEOGAME INDUSTRY

Although a relatively new form of authorship and a late comer to copyright,
the videogame industry has become an important copyright sector. According to
industry reports, the estimated revenue from videogame software sales in 2017
for the United States videogame industry was $30.4 billion.119 That is more than
(i) the box office revenues for the motion picture industry, at roughly 311 billion
in the United States in 2017,120 and (ii) the sales of recorded music, at roughly $8.7
billion in the United States in 2017,121 combined. In the videogame industry,
Steam offers the leading platform for the digital distribution for PC videogames.
In 2013, Steam was estimated to hold 75% of the market for such digital distribu-
tion.122 By 2017, users purchasing games through Steam totaled roughly $4.3 bil-
lion and represented at least 18% of global PC game sales.123 By October 2018, the
service had over 90 million active registered accounts124 with a peak of 17.4 mil-
lion concurrent users online over a 48 hour period fromJanuary 21 throughJan-
uary 22, 2019.125

Although Steam undoubtedly has detailed information on the precise distri-
bution of demand among the roughly thirty thousand games it offers through its
platform,126 it has not shared that data. While Steam Gauge and Steam Spy, inde-
pendent third-party services, have offered estimates of the number of players for
these games, their approaches relied on random sampling of a small portion of
the Steam player base.12 7 We could not be entirely sure that their estimates were
reliable and accurate.

119. U.S. Video Game Sales Reach Record-Breaking $43.4 Billion in 2018, ENT. SOFTWARE AsS'N

(Jan. 23, 2019), https://perma.cc/7YKR-CN8H (showing videogame software sales for 2017 of
$30.4 billion).

120. MOTION PICTURE AsS'N OFAM., THEME REPORT 15 (2017) ("In 2017, US/Canada box
office was $11.1 billion, down 2% from the record high of $11.4 billion in 2016").
121. RECORDING INDUSTRY Ass'N OF AM., NEWS AND NOTES ON 2017 RIAA REVENUE STATISTICS
1 (2018) ("In 2017 revenues from recorded music in the United States increased 16.5% at esti-
mated retail value to $8.7 billion, continuing the growth from the previous year.").

122. Cliff Edwards, Valve Lines Up Console Partners in Challenge to Microsoft, Sony,
BLOOMBERG (Nov. 4, 2013), https://perma.cc/N9K8-KACH.

123. Dustin Bailey, With $4.3 Billion in Sales, 2017 Was Steam's Biggest Year Yet, PCGAMESN
(Mar. 22, 2018), https://perma.cc/AZ24-GBGV.

124. See Liz Lanier, Steam Now Has One Billion Accounts (And 90 Million Active Users), VARIETY
(Apr. 30, 2019), https://perma.cc/NA2B-FP76.

125. Steam itself presents data on a running 48 hour count of peak and current concurrent
Steam users. ForJanuary 21-22, 2019, the peak concurrent usage was 17.4 million users. Steam
& Game Stats, STEAM (Jan. 22, 2019), https://perma.cc/DKH5-WDBM.

126. Jonathan Bolding, Steam Now Has 30,000 Games, PC GAMER (Jan. 13, 2019),
https://perma.cc/B2ZQ-9GUC.

127. See Kylie Orland, Valve Leaks Steam Game Player Counts; We Have The Numbers, ARS
TECHNICA (July 6, 2018), https://perma.cc/QR94-8CKW.
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In the summer of 2018, however, data regarding the distribution of demand
for the videogames on Steam was available through a backdoor.1 28 Until Steam
changed its API in earlyJuly 2018, Steam's API made available to sixteen decimal
places the percentage of game players who had accomplished developer-defined
achievements in those games which featured developer-defined achievements.12 9

(Not all games include such achievements.) With such a precise percentage, often
for multiple achievements within a single game, it became possible to calculate,
with precision and accuracy, the total number of Steam users who had played each
game, at least for those games that included developer-defined achievements.1 3 0

While Steam's own website displayed and continues to display the percentage of
players who have reached the various achievements, it reports that percentage to
only two decimal places. 131 That is not helpful for estimating accurately overall
player counts. With only two decimals, we can usually find a fairly low common
denominator for the achievement percentages. From that lowest common de-
nominator, all we can say is that the total number of players are at least as high as
that lowest common denominator. But they could be much higher. They could be
any multiple of that lowest common denominator.1 3 2

With sixteen decimals, however, we can be much more precise. If the per-
centage of players who reach a certain achievement is 0.01278220716762267%,
and the number of players who have reached that achievement and who have
played the game both have to be whole numbers, one possible solution that would
yield that percentage is that eight players out of 62,587 reached the achieve-
ment.13 3 If there are twelve other developer-defined achievements for the same
game, that enables us to calculate a very precise estimate of the number of players
for each game. As mentioned, Steam changed its API in July 2018 to make the
sixteen-decimal-place percentage data unavailable. Fortunately, before it did, Ty-
lel Glaiel wrote and posted a script to convert the achievement percentages for
each game into a player count for that game.1 34 He also notified Steam Spy of the
approach, and Sergey Galyonkin plugged the script and the available data into

128. Id.
129. Id. A developer can define an achievement for accomplishing any task within the

game, from chopping so much wood, raising so many sheep, to winning the game in particular
ways. Each achievement provides some measure of the time a player has spent playing and the
skill with which the player has played the game.

130. See Tyler Glaiel, Using Achievement Stats To Estimate Sales on Steam (Jun. 29, 2018),
https://perma.cc/V944-4FPC.

131. See Orland, supra note 127.
132. For example, when we round to two decimals, if a game has three developer-defined

achievements, and the percentage of players who achieved the three achievements are 50.00%,
33.33% and 25.00% then we know at least twelve people have played the game. That is the low-
est common denominator into which two, three, and four all divide. Unfortunately, that is not
much help because the overall player count for that game could be twelve, twenty-four, thirty-
six, or any other multiple of twelve. With only two decimal places, there is simply no way to
know for sure.

133. Orland, supra note 127.
134. Id.
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Steam Spy's machine learning algorithm to calculate player counts for each of the
games with developer-defined achievements. 13 5 After Galyonkin did so, and with
his consent, Ars Technica posted the resulting estimates of game players for the
13,281 games on Steam that included developer-defined achievements.136

This provides our first publicly available data revealing the shape of the dis-
tribution of demand for the full range of copyrighted works in a given copyright
sector. Figure 5 presents the resulting estimates of game players for these 13,281
videogames.

FIGURE 5. ESTIMATED PLAYER COUNT FOR 13,281 STEAM-DISTRIBUTED

VIDEOGAMES WITH DEVELOPER-DEFINED ACHIEVEMENTS.
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As Figure 5 illustrates, for these videogames, we have data not merely for the
top game, Team Fortress 2, with over fifty million players, and the least popular
game, actually a tie between four games with three players each, but also for every
game in between. 13' As a result, we do not need to make assumptions about how
the players are distributed among these games. We have precise estimates of the
number of players for each game. Figure 5 shows that, while the distribution of

135. See id.
136. Id.
137. Id.
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players among these games is not precisely L-shaped, it comes very close. Cer-
tainly, it is far closer to an L-shaped distribution than it is to the linear distribu-
tion we have commonly and subconsciously assumed. In Figure 5, a relative hand-
ful of super-popular games in copyright's tall peak command virtually all the
demand. The vast majority of games in copyright's short tail have, relatively
speaking, no players at all.

This has enormously important implications for copyright, but before ex-
ploring the data and those implications further, a few caveats are in order. The
data has limitations. It is a snapshot in time of players for one sector, PC video-
games, of one copyright industry. It includes only those games available on Steam,
and so excludes some of the most popular games, such as Fortnite.1 3

' Even for the
games available on Steam, the method for estimating the number of players works
only for those games that include developer-defined achievements. As a result, we
have player estimates for "only" 13,281 games out of Steam's catalog of roughly

138. This likely reduces the skew in the distribution of demand in the Steam data. Only
the most popular games can afford to host their game on their own services. Less popular games
do not have the same economies of scale and so are more likely to use a service such as Steam.
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30,000 games.1 3 9 In addition, the denominator for players does not seem to cor-
respond exactly to the "players" statistic provided to individual developers.1 4 0 The
denominator also does not count individuals who have purchased the game, but
not played it. 1 41 And "in very rare cases, this method could come up with a de-
nominator that's off by a factor of two, thanks to common factors (though this
chance becomes vanishingly small in games with more than a few Achieve-
ments)."1 42 In addition, at least some of the games are multiplayer, and so network
effects may be stronger for these games than for other types of copyrighted works.

In the end, though, whatever its weaknesses, the data in Figure 5 represents
the first and only real-world data we have concerning the distribution of demand
across a substantial range of works in any copyright industry. Certainly, it is far
better than mere assumption. The highly skewed distribution of demand for PC
videogames visible in Figure 5 may also be present for other works of authorship.

139. Steam also releases alive, and peak 48-hour, player count for its top 100 games. While
the top 100 is not quite as L-shaped as Figure 5, it too comes close to L-shaped. Figure 6 pre-
sents this data for the current player count at 10:15 a.m. onJanuary 22, 2019.

FIGURE 6. CURRENT PLAYERS, Top 100 GAMES
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Steam & Game Stats, supra note 125. The player count on Figure 5 is much higher than that in
Figure 6. This is because the achievement percentages in Figure 5 are based all players that have
ever played the game. Figure 6 in contrast is a current player count at a moment in time.

140. See Orland, supra note 127.
141. Id.
142. Id.
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For example, if we model the distribution of demand for current videogame play-
ers on the top 100 games on Steaml43 using exponential decay,144 and use regres-
sion analysis to estimate the decay coefficient,145 the model fits well, with an ad-
justed R2 of 0.879, and we find a statistically significant decay coefficient of -
1,657.56 (p<0.0001). If we use the same approach for the top 100 most popular
songs of all time on Spotify, the exponential decay function continues to fit well,
with an adjusted R2 of 0.884, and we find again a statistically significant, but much
higher, decay coefficient of -575,857 (p<0.0001). At least for the top 100 Spotify
songs of all time, the distribution of demand for the Spotify songs appears to share
the exponential decay we see in Figure 5 for PC videogames. The only difference
is that as we move from most popular to least popular by percentile popularity,
streaming on Spotify decays much more rapidly across the top 100 songs than
does player count on Steam across the top 100 games.146 While we do not have
the data on the distribution of demand across Spotify's full catalog, such that this
analysis covers only the top 100 songs on Spotify, it suggests that the distribution
of demand for music resembles that for games in Figure 5. Indeed, to the extent it
departs from that shape, the exponential decay we find in demand for the top 100
songs suggests that, at least on Spotify, the demand for music comes even closer
to L-shaped than does the demand for PC videogames in Figure 5.

I recognize, of course, that this does not prove that the distribution of de-
mand in Figure 5 is representative of demand across Spotify's full catalog, let
alone across copyrighted works generally. The distribution of demand for PC
videogames we see in Figure 5 may be idiosyncratic. Popularity and other net-
work effects may be stronger for PC videogames than for other copyrighted

143. See note 139 supra.

144. In an exponential decay model, demand decreases exponentially. We can model the
decay as: In (Dt/D, ) = -At, where D, is the demand for the t-th percentile most popular work,
D1 is the demand for the most popular work, A is the decay factor. Ordinarily, in exponential
decay, t represents time, but here I will use it for percentile popularity of the work at issue.
Thus, rather than decrease with time exponentially, as in a natural exponential decay, here I
will model demand, whether number of players or streams, as decreasing exponentially as the
popularity of a work moves from most popular to least.

145. The regression model is: y = Ax, where y = In 01) xis the game or song's popular-

ity rank minus one, divided by the total number of games or songs in the catalog, and A is the

estimated decay coefficient.

146. Thus, in the Spotify top 100, the second most popular song of all times has 79.4% of
the streams of the most popular song and the third most popular has 71.2%. In contrast, in the
Steam data in Figure 5, the second most popular game has 92.3% of the players that the most
popular game has, and the third most popular has 72.9%. Moreover, comparing second- and
third-most popular games between the two is not precisely apples-to-apples. We have data
from Steam only for the 13,281 games with developer defined achievements. Spotify has forty
million songs. See supra note 10. Thus, if we rank works by percentile popularity rather than
numerical rank, the second- and third-most popular games on Steam are four orders of mag-
nitude further along the percentile rank popularity curve than the second- and third-most pop-
ular songs on Spotify.
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works. The minimum cost to enter the market may also be lower, allowing a PC
game to be profitable with a player count much lower than could, for example, a
feature film. Nevertheless, it is the only data we have that illustrates a nearly com-
plete distribution of demand across any copyrighted industry. Rather than hope
that the distribution proves idiosyncratic, we should consider the implications for
copyright in the event that Figure 5 provides an accurate representation of the
distribution of demand for works of authorship generally. In doing so, the first
issue is to define more precisely where the actual distribution we see in Figure 5
falls between our two assumed distributions: (i) linearly declining; and (ii) L-
shaped. While there are a number of statistical measures we could use, I will ex-
plore three.

First, we can calculate the Gini coefficients for the two distributions. Italian
sociologist Corrado Gini first proposed the coefficient in 1912 as a statistical
measure of equal distribution.147 Today, it is commonly used as a measure of in-
come inequality. As a general rule, the Gini coefficient runs from zero to one (or
to 100%). With perfect equality in income distribution, each citizen in a society
earns exactly the same amount. With such perfect equality, the Gini coefficient is
zero. There is no inequality. In contrast, with perfect inequality, one citizen earns
everything, and everyone else earns nothing. In such a society, the Gini coefficient
would be 1% or 100%. Today, the most common use of the Gini coefficient is as a
measure of the extent to which income in a society is evenly distributed. The Cen-
tral Intelligence Agency (CIA), for example, has estimated that worldwide, Gini
coefficients on family income range from over 60% for countries such as Lesotho,
South Africa, and Haiti, where income distribution is highly unequal, to under
30% for countries such as Germany, Norway, and Sweden, where income is more
equally distributed.148 In case you are curious, the CIA estimates the Gini coeffi-
cient for the United States as 45%, falling above Iran at 44.5% and below Saudi
Arabia at 45.9%.149 For our purposes, we can use the Gini coefficient as a measure
of the extent to which demand and hence copyright's incentives are evenly dis-
tributed among available works of authorship.

As it turns out, the Gini coefficient for the distribution of videogame players
in Figure 5 is nearly identical to the Gini coefficient for our hypothetical L-shaped
distribution of demand. An L-shaped distribution would generate a Gini coeffi-
cient of 1. The alternative assumption of a linear decline in demand from most
popular to least popular game would generate a Gini coefficient of 0.5. The Gini
coefficient for the actual distribution in Figure 5 is 0.9925."0

147. His original paper was published in Italian. CORRADO GINI, VARIABILITA E MUTABILITA

(1912). For an English-language version, see Corrado Gini, Measurement of Inequality of Incomes,
31 EcON.J. 124 (1921).

148. The World Factbook, CIA, https://perma.cc/6DQ3-D7CX(archivedJan. 2,2019).
149. Id.
150. By way of contrast, Kretschmer and his coauthors conducted a survey of earnings

from copyright royalties among UK authors and calculated a Gini coefficient for the earnings
of 0.74 in 2006 and 0.8 in 2018. MARTIN KRETSCHMER ET AL., UK AUTHORS' EARNINGS AND
CONTRACTS 2018: A SURVEY OF 50,000 WRITERS 20 (2019).
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A second basis of comparison is to determine the fraction of copyright's in-
centives, proxied by demand or player count, that flow to the top 1% or 10% of
the works. Calculating this for an assumed L-shaped distribution is easy. 100% of
the demand and hence all of copyright's incentives flow to the top 1% or the top
10% of the works. Indeed, in the hypothetical extreme of a true L curve, they flow
entirely to one work. In contrast, if we assume a linear decline in demand from
most popular to least popular, copyright's incentives are much more evenly dis-
tributed. With such a distribution in demand, the top 1% of the works garner 2.1%,
and the top 10% of the works garner 19% of the demand.5

Once again, for this second measure, the percentage of total player count for
the superstars in the top 10% of the Steam videogames in Figure 5 comes much
closer to the L-shaped distribution percentage than it does to the straight-line
demand percentage. For the games in Figure 5, the top 1% of the games capture
49.7% of the players. The top 10% of the games capture 89.28% of the players.
Even for the top 10% of the games, that's not 100% as it would be for an L-shaped
distribution. But it is close. The top 10% of the copyrighted videogames capture
nearly 90% of the players. If incentives are a consistent function of the number of
players who have played a game, then nearly 90% of copyright's incentives flow
to the top 10% of the works.15 2

A third basis for comparison, and the one most directly relevant for evaluat-
ing the normative merits of copyright, looks at the demand for the most popular
work divided by the demand for the median work. As discussed, from an effi-
ciency perspective, the key trade-off in optimizing copyright is between the wel-
fare losses from excess incentives and the welfare gains from marginal incentives.
On their own, both excess and marginal incentives are simply wealth transfers,
with no welfare significance. Yet, both can serve as rough proxies for the associ-
ated welfare consequences.5 3 If one dollar in additional incentives for a work at
the margins attracts one dollar in additional investment to create that work, and
that one dollar in additional investment yields a social rate of return of 100%, then
the one dollar in marginal incentives would generate a social welfare gain of one
dollar. Thus, one dollar in additional marginal incentives would equal a one dollar
gain in social welfare.15 4 Similarly, if one dollar in additional excess incentives

151. This is somewhat different from the number we calculated in Figure 2, but recall that
the data in Figure 2 included four million songs in the distribution that had never been played.
In contrast, now we are assuming that the game count ends with the last work with at least one
player.

152. By way of contrast, Kretschmer and his coauthors found that 70% of earnings among
UK authors flowed to the top 10%. KRETSCHMERETAL., supra note 151, at 20.

153. Ideally, we could determine those welfare losses and gains directly for every possible
copyright regime. We could then adopt the copyright regime that generates the maximum net
welfare gain. Unfortunately, we are not yet able to implement such an approach.

154. Not all incentives generate the same social rate of return. In the absence of unrealistic
assumptions, only those incentives that go directly to works at the margins yield a positive so-
cial rate of return. Non-marginal or excess incentives likely yield nothing or have a negative
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leads to thirty cents in deadweight welfare losses, converts forty cents of rents
into costs through socially wasteful rent-seeking, and reduces the output of our
top superstar artists and authors by thirty cents, then one dollar in additional ex-
cess incentives would generate exactly one dollar in welfare losses.' As a result,
if expanding copyright to generate one dollar in marginal incentives would also
generate one dollar in excess incentives, under these assumptions, such an expan-
sion would neither increase nor decrease social welfare. The welfare gains from
the one dollar in additional marginal incentives would exactly equal the welfare
losses from the one dollar in additional excess incentives. If these assumptions are
right, then an excess-to-marginal incentive (or EMI) ratio of one would suggest
that we are close to optimal in the amount of copyright protection we provide.

Of course, the EMI ratio that precisely defines whether we have too little, too
much, or just the right amount of copyright will depend upon how effective a
proxy the incentives, whether marginal or excess, are for the respective social
welfare gains or losses. Existing studies of social rates of return in different tech-
nological fields have found average social rates of return on patentable innova-
tions from 13% to 134%.156 If the findings of these studies can be applied to works
of authorship, then using the additional incentives copyright provides directly to
marginal works as a one-for-one proxy for welfare gains is generous, but not en-
tirely implausible. Similarly, existing studies of deadweight and rent-seeking wel-
fare losses associated with monopoly rents in other industries have found that
these welfare losses may equal all or a substantial fraction of the rents potentially
available."' In addition, in my study of the music industry from 1962 to 2015, I
showed that as revenue rose sharply during the 1990s, creative output fell sharply
from our most talented superstar artists. I further showed that this loss in super-
star output outweighed any increase in output at the margins, whether from a

social rate of return. In the recording industry, for example, overcompensating superstar au-
thors and artists did not create a lottery effect that encouraged additional works at the margins.
Rather, it reduced both the superstars' creative output and the output of hit songs by the re-
cording industry as a whole. See LUNNEY, COPYRIGHT's EXCESS, supra note 5, at 137, 158-69.

155. It may seem implausible for a backward-bending labor supply curve to arise with a
corporate-authored work such as a videogame. But the Duke Nukem saga provides at least one
real world example. See, e.g., Clive Thompson, Learn to Let Go: How Success Killed Duke Nukem,
WIRED (Dec. 21, 2009), https://perma.cc/EQ8F-ZB43.

156. See, e.g., Jeffrey I. Bernstein & M. Ishaq Nadiri, Interindustry R&D Spillovers, Rates of
Return, and Production in High-Tech Industries, 78 Am. EcON. REv. 429 (1988) (estimating average
social rates of return for innovations in five industries for three years, 1961, 1971, and 1981,
and finding social rates of return for: (i) chemical products 26%; (ii) nonelectrical machinery
54%; (iii) electrical products 24%; (iv) transportation equipment 13%; and (v) scientific instru-
ments 134%).

157. See Gordon Tullock, The Welfare Costs of Tariffs, Monopolies, and Rents, 5 WESTERN
EcoN.J. 224,231-32 (1967) (showing that the deadweight welfare losses alone substantially un-
derstate the welfare losses associated with rents); Richard A. Posner, The Social Costs of Monopoly
and Regulation, 83J. POL. ECON. 807,817 (1975) ("[It is readily calculable that the total social cost
of the airline monopoly is equal to 92 percent of the total revenue of the industry at the mo-
nopoly price.').
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