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I. Introduction

Artificial intelligence-driven automation is a collection of
emerging technologies that enable computers to take over
tasks that we commonly think of as requiring skilled human
input. These automation technologies have been hailed as a
key driver of the “Fourth Industrial Revolution,” but there
have also been warnings that they “have the potential to
disrupt the current livelihoods of millions of Americans.”1 As
automation reshapes competitive landscapes across
industries, new antitrust issues will undoubtedly arise. This
paper focuses on two areas of automation that have begun to
draw attention from antitrust regulators: algorithm bias in
online services and automated pricing algorithms.

1 Klaus Schwab, The Fourth Industrial Revolution: What It Means, How to Respond, World Economic Forum (Jan. 14, 2016),
available at https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond;
Executive Office of the President (Obama Administration), Artificial Intelligence, Automation, and the Economy, (Dec. 2016),
available at https://obamawhitehouse.archives.gov/sites/whitehouse.gov/files/documents/Artificial-Intelligence-Automation-
Economy.PDF.



2

II. Algorithm Bias in Online Services

Each time a search query is sent to Google, a Facebook page is refreshed, or a
Twitter page is opened, automated algorithms are employed to determine
which results are shown. Algorithms shape the online universe that consumers
see, and the way that companies set these algorithms has begun to attract
scrutiny from both the public and regulators. In the case of Facebook, the
proliferation of “fake news” via newsfeed algorithms became a focal point of
the 2016 U.S. presidential election.2 As for Google, regulators have closely
examined changes to the company’s search algorithm.

In the early 2010s, the Federal Trade Commission conducted an investigation
of “search bias” allegations at Google, which it explained as “allegations that
Google unfairly preferences its own content on the Google search results page
and selectively demotes its competitors’ content from those results.”3 In its
statement, the FTC described the key issue for this investigation as whether
Google changed its search results primarily to exclude competition, or to
improve its search product and user experience. In particular, the FTC
examined Google’s “Universal Search” box that prominently displayed Google-
owned services in response to certain search categories, such as books and
shopping. The FTC also examined Google’s algorithm to determine if it had
been manipulated to demote certain competing websites. In 2013, the FTC
closed the investigation, concluding that the evidence did not support the
allegation that Google’s changes to its search algorithms were made without a
legitimate business justification, and that the changes could plausibly be
viewed as an improvement in the overall quality of Google’s search results.4

The FTC’s 2013 investigation of Google shined a spotlight on commercial
algorithm bias, an issue that may come under increasing antitrust scrutiny in
the coming years. Greater scrutiny may be likely because a common business
model for online apps and services involves giving the core product away for
free, and then monetizing for-fee products or services through ads or cross-
selling.5 This practice is referred to as the “freemium” business model and is
employed in popular services such as LinkedIn, Dropbox, and Hulu.6 Setting
the core product’s algorithms to promote another paying product would, by
definition, give the promoted product an advantage over its competitors when
it comes to sales via the free product. For example, if company A owned both a
newsfeed platform (core product) and a for-fee photo editing service (paying
service), and tweaked its newsfeed algorithms to promote its for-fee photo

2 Mike Isaac, Facebook Mounts Effort to Limit Tide of Fake News, N.Y. Times (Dec. 15, 2016), available at
https://www.nytimes.com/2016/12/15/technology/facebook-fake-news.html.

3 Statement of the Federal Trade Commission Regarding Google’s Search Practices In the Matter of Google Inc., FTC File Number
111-0163, p. 1.

4 Statement of the Federal Trade Commission Regarding Google’s Search Practices In the Matter of Google Inc., FTC File Number
111-0163, pp. 3-4.

5 For example, Google’s search service is provided to consumers at no charge. Another variation of this business model is to
provide the core product at or below cost to build up the user base. The below-cost approach has been used in the past to
encourage adoption of hardware platforms, such as Sony’s Playstation 3 home entertainment console. See James Niccolai, Sony
Losing Big Money on PS3 Hardware, PCWorld (November 16, 2006), available at
http://www.pcworld.com/article/127906/article.html.

6 Vineet Kumar, Making ‘Freemium’ Work, Harvard Business Review, May 2014, available at https://hbr.org/2014/05/making-
freemium-work.
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editing service, then company A’s photo editing service would have an
advantage over competitors when it comes to sales via company A’s newsfeed.
Whether such a promotion draws antitrust scrutiny may depend on two
factors: 1) whether the provider of the core product (in this example, the
newsfeed) commands market power in its relevant market and 2) the balance
of the pro- and anti-competitive effects of promoting the second for-fee
product through the core product.

Although algorithm bias is a relatively new phenomenon, its economic
implications can be explained using well-known economic principles. Antitrust
concerns that arise from algorithm biases that favor a company’s own
products may be similar to concerns that arise from the bundling and tying of
products, which have been well studied within economic literature. It is
recognized that tying could have both pro- and anti-competitive implications,
and that the net effect on competition depends on the specifics of each case.7

Consequently, courts have adopted a “rule of reason” approach to antitrust
tying, under which they assess each case by balancing benefits to consumers
and potential restrictions to competition.8 If algorithm bias comes under
antitrust scrutiny in the future, it may be under a similar “rule of reason”
framework.

A potential threshold for whether any antitrust harm can result from
individual cases of algorithm bias is the level of market power that the core
product holds. If the core product at issue is a small player in a highly
competitive market with low barriers to entry, then it would be unlikely that
algorithm bias in this core product could harm competition. Potential adverse
effects on competition would only be a concern when the core product at issue
commands market power.

Potential procompetitive benefits from algorithm bias include increased
convenience for consumers, improved product functionality, and incentives for
innovation. Potential anti-competitive effects of algorithm bias may be similar
to those from anti-competitive tying or bundling, those revolving around the
impact of the algorithm bias on rivals’ ability to compete. Determining the net
effect of algorithm bias on competition requires individualized analysis of each
case.

Given the technological nature of industries in which algorithm bias issues
arise, particular attention should be paid to the balance of potential
hindrances to competition versus incentives for innovation. Even if algorithm
referrals can have some negative effects on competition, it is important to also
account for their procompetitive effects, such as improvements to product
functionality and the necessary role that they may have in supporting
“freemium” products. As discussed above, new products in the digital age often
employ a “freemium” strategy involving zero pricing in order to convince
consumers to try unfamiliar technologies and to acquire a critical mass of

7 See, for example, the discussion of bundling and tying in the U.S. DOJ and FTC’s report on antitrust enforcement and intellectual
property rights: “Antitrust Issues in the Tying and Bundling of Intellectual Property Rights,” pp.103-105, available at
https://www.justice.gov/atr/chapter-5-antitrust-issues-tying-and-bundling-intellectual-property-rights.

8 See the FTC’s discussion of its approach to tied sales: “Single Firm Conduct: Tying the Sale of Two Products,” available at
https://www.ftc.gov/tips-advice/competition-guidance/guide-antitrust-laws/single-firm-conduct/tying-sale-two-products.
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users. This is especially true of products in multi-sided markets that require
buy-in from both consumers and developers (for example, social media
platforms require buy-in from viewers, advertisers, and content producers to
be successful). Promoting paid products through free core products is
fundamental to many “freemium” applications, but referral algorithms used in
such cross-promotions are necessarily “biased” toward the promoted
products. If companies’ abilities to monetize using algorithm referrals are
restricted, then many innovative and beneficial products that depend on the
“freemium” business model may become economically unsustainable. Thus,
when weighing the pro- and anti-competitive impacts of algorithm bias in
online services, it is vital to account for not only the impact on new entrants
but also the role that such algorithms play in supporting existing businesses
and incentivizing innovation.

III. Automated Pricing and Price Fixing Concerns

The rise of automation has also attracted attention from the public, antitrust
practitioners, academics, and regulators because of the use of pricing
algorithms in e-commerce and the concern that it may facilitate collusive
behaviors such as price fixing schemes.9 In 2015, the Antitrust Division of the
US Department of Justice prosecuted its first case alleging a price fixing
scheme in an online marketplace.10 On 6 April 2015, the DOJ announced that
one of the defendants in the case pled guilty to conspiring to fix prices of
certain posters sold online through the Amazon Marketplace.11 Amazon
Marketplace is a platform on which third-party sellers can post their product
offerings alongside Amazon’s offering of that product. Those third-party
sellers can set and adjust their own prices and the availability of a product.
They can also observe the prices posted by other sellers, as well as those
sellers’ usernames, locations, descriptions of their products, and ratings.

According to the DOJ, the agreement to fix prices of certain posters was
allegedly carried out through pricing algorithms.12 The sellers in this case used
algorithm-based pricing software that collected competitor prices for a
specific product and applied pricing rules set by a seller.13 The defendants and
their co-conspirators allegedly implemented the price fixing scheme by

9 See, e.g., Ariel Ezrachi and Maurice E. Stucke, Virtual Competition: The Promise and Perils of the Algorithm-Driven Economy,
Cambridge, Massachusetts: Harvard University Press (2016); Salil K. Mehra, US v. Topkins: Can Price Fixing Be Based on
Algorithms?, 7 Journal of European Competition Law & Practice 470–74 (2016). William Baer, the then Assistant Attorney
General of the Justice Department’s Antitrust Division said in 2015: “We will not tolerate anticompetitive conduct, whether it
occurs in a smoke-filled room or over the Internet using complex pricing algorithms. American consumers have the right to a free
and fair marketplace online, as well as in brick and mortar businesses.” Office of Public Affairs, U.S. Department of Justice,
Former E-Commerce Executive Charged with Price Fixing in the Antitrust Division’s First Online Marketplace Prosecution,
available at https://www.justice.gov/opa/pr/former-e-commerce-executive-charged-price-fixing-antitrust-divisions-first-online-
marketplace.

10 Office of Public Affairs, U.S. Department of Justice, Former E-Commerce Executive Charged with Price Fixing in the Antitrust
Division’s First Online Marketplace Prosecution, available at https://www.justice.gov/opa/pr/former-e-commerce-executive-
charged-price-fixing-antitrust-divisions-first-online-marketplace.

11 Id.
12 Id.
13 United States v. Topkins, No. CR 15 201 (N.D. Cal. Apr. 6, 2015), https://www.justice.gov/atr/case-

document/file/513586/download.
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adopting specific price algorithms for certain posters “with the goal of
coordinating changes to their respective prices.”14

The DOJ’s prosecution of these online poster sellers has not been the only
price fixing case involving the use of pricing algorithms in recent years. On 29
January 2016, an Uber rider filed a class action lawsuit against Travis Kalanick,
Uber’s CEO and an occasional driver for the ride-sharing service. The lawsuit
alleged that Mr. Kalanick and other Uber drivers had engaged in a price fixing
scheme to set supracompetitive prices through Uber’s pricing algorithm.15

According to Uber, its fares are “dynamically priced,” which means that prices
are updated based on real-time market and traffic conditions.16 According to
Uber, such conditions include but are not limited to “the estimated time and
distance of the predicted route, estimated traffic, and the number of riders and
drivers using Uber at a given moment.”17 For example, if the demand for rides
exceeds the supply of drivers in an area, Uber’s pricing algorithm will increase
fares in order to increase the supply of drivers in that area.

The use of algorithms is not a new phenomenon—nor are antitrust allegations
involving algorithms. 18 However, with the rise of e-commerce, pricing
algorithms have become more sophisticated and widely used among
industries. This is because the rise of e-commerce has made it less costly to
collect information on individual consumers’ purchasing behavior. It has also
made monitoring and tracking competitors’ prices easier. A firm, by itself or
through a third-party service, can collect data on consumers’ purchasing
behavior and study the impact that fluctuations in the firm’s own prices,
changes in a competitor’s prices, and various consumer characteristics have on
consumer behavior. Such studies can help inform a pricing algorithm that can
adjust prices based on real-time changes in market conditions and even
individual consumers. Lastly, the rise of e-commerce has also made it less
costly for firms to implement those adjusted prices for a specific product and
for a particular consumer in real time.

The advances in data collection, analysis, and implementation have made
adopting and implementing pricing algorithms more accessible to and less
costly for small firms in less concentrated industries. It is then unsurprising
that the proliferation of algorithmic pricing, especially in industries with
various levels of concentration, has caught the attention of antitrust
practitioners and regulators.

Yet, the resulting granularity and real-time nature of prices from pricing

14 Id.
15 Meyer v. Kalanick, No. 15 Civ. 9796 (S.D.N.Y. May 7 2016). Uber is a mobile application that matches customers, those who

seek rides, with drivers. Once a ride or a ride request is initiated on the Uber platform, neither the customer nor the driver can
determine the fare for the trip. Instead, Uber’s pricing algorithm calculates a fare either upon the completion of a trip (i.e., “post-
trip fare”) or at the time that a customer requests for a ride (“upfront fare”). In either case, Uber directly charges trip fares to
customers’ credit cards that it has on file. Uber keeps a share of the fare and the remaining portion goes to the driver (See
“Understanding Uber Fares,” Uber, https://help.uber.com/h/d2d43bbc-f4bb-4882-b8bb-4bd8acf03a9d).

16 “What is Dynamic Pricing?” Uber, https://help.uber.com/h/34212e8b-d69a-4d8a-a923-095d3075b487.
17 Id.
18 In the early 1990s, the DOJ alleged that U.S. airlines participated in a price fixing scheme using Airline Tariff Publishing

Company’s computerized fare dissemination services. See “Justice Department Files Price Fixing Suit Against Eight Airlines and
Fare Dissemination System,” available at https://www.justice.gov/archive/atr/public/press_releases/1992/211323.htm.
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algorithms are not necessarily anti-competitive. Economists have argued, long
before technology made it possible, for the use of granular and real-time prices
in markets facing capacity constraints.19 Intuitively, allowing price adjustments
based on market conditions reduces the occurrence of supply shortages and
the potential misallocation of goods and services as a result.

Moreover, it also may not be immediately clear, as a matter of economics,
whether a potential price fixing scheme arising from the use of pricing
algorithms has had an effect on prices.20 To understand this, it is helpful to
start with a traditional economic framework for analyzing the effect of alleged
price fixing conduct. Economic theory suggests that one needs to consider at
least two problems before assessing the effect of an alleged price fixing
scheme: 1) the incentive problem and 2) the coordination problem. The
incentive problem examines whether a participant in a price fixing scheme
would make higher profits by staying at the agreed upon prices or terms, or
whether that participant would find it more profitable to deviate from the
agreed upon prices or terms in hopes of undercutting its competitors and
gaining more sales.

The coordination problem examines whether all participants in a price fixing
scheme would in fact choose to coordinate—i.e., to stay at the agreed upon
prices or terms. While all participants may have the incentive to be involved in
a price fixing scheme, the equilibrium outcome may be one where no
participant stays at the agreed upon prices or terms. This is because a
participant may fear that the other participants would deviate from the
agreement, thus causing the non-deviating participant to lose sales. Thus,
coordination among participants may be necessary to ensure an equilibrium in
which all participants in a price fixing scheme implement the agreed upon
prices or terms.

The incentive and coordination problems apply to the analysis of price fixing
behaviors involving algorithms as well. For example, consider a hub and spoke
setup, in which one agent, the hub, sets a pricing algorithm that adjusts prices
based on aggregate market conditions, and individual suppliers, the spokes,
sell their products at the price set by the hub’s pricing algorithms. In order to
assess whether the hub has set a supracompetitive price in this example, one
needs to consider whether the hub has the incentive to have a pricing
algorithm that tends to set prices above the competitive level. One also needs
to consider whether each spoke has the incentive to remain in the hub’s
system and adopt the prices set by the hub. An analysis of market conditions
that account for the competition that the hub faces as well as demand
elasticities for the product is necessary in order to answer both questions.

While these analyses may address the incentive problem, the inquiry of

19 See e.g., Peter O. Steiner, Peak Loads and Efficient Pricing, 71.4 The Quarterly Journal of Economics 585–610 (1957); William
S. Vickrey, Pricing in Urban and Suburban Transport, 53.2 The American Economic Review 452–65 (1963).

20 In analyzing a price fixing scheme involving pricing algorithms, the first question that needs to be addressed may be a legal one—
i.e., does the use of pricing algorithms constitute an explicit agreement to fix prices above the competitive level? In this article,
we do not discuss this question but focus on economic theories that can help one understand the effect of an alleged price fixing
scheme that involves the use of pricing algorithms. For a discussion of whether algorithms may constitute an agreement, see Ariel
Ezrachi and Maurice E. Stucke, Virtual Competition: The Promise and Perils of the Algorithm-Driven Economy, Cambridge,
Massachusetts: Harvard University Press (2016).
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whether a price fixing scheme arising from the use of a pricing algorithm leads
to supracompetitive prices does not stop there. The problem of whether
participants can effectively coordinate may still be relevant and needs to be
addressed. On the surface, pricing algorithms may seem to reduce the cost of
coordinating among participants. Even in a hub and spoke setup, coordination
may go beyond using the same pricing algorithm. For example, the spoke firms
can coordinate among themselves to restrict supply, which in turn may lead to
the pricing algorithm setting higher prices. Thus, in order to examine the
coordination problem, one may need to account for a series of issues, including
whether the firms know which factors that the price algorithm takes into
account, how each factor can lead to higher prices generated by the pricing
algorithm, whether the firms can coordinate among themselves to affect these
factors, whether such coordination may be effective, and whether the hub has
an incentive to detect and punish such coordination.

In summary, the presence of pricing algorithms will amplify the need for a
careful economic analysis of market-specific factors to assess the effect of
price fixing schemes on prices.

IV. Conclusion

In the coming decades, artificial intelligence-driven automation has the
potential to transform economies around the globe. This paper outlines two
antitrust issues that arose from this changing competitive landscape, and it is
likely that many more will follow. As automation technologies continue to
disrupt new markets, both antitrust regulators and practitioners will be
continually challenged to weigh the pro- and anti-competitive consequences
relating to each new type of automation. However, even as the world changes,
the economic principles that underlie demand, supply, and competition will
remain the same. Experience from emerging antitrust issues surrounding
algorithm bias in online services and automated pricing indicates that changes
from automation technologies will likely increase the complexity of antitrust
analyses, but the fundamental economics behind these analyses remain
unchanged. What is certain in this ever-changing economy is that good counsel
and careful economic analysis will remain in demand for the foreseeable
future.

* * * * * * * * * *
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