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Abstract

This paper presents a model of competition in privacy and/or quality offered to consumers in two-
sided online markets in which revenue is derived from advertising. | review a number of the previously
reported barriers to including a loss of competition over privacy provisions in antitrust analyses. A standard
method for analyzing the effects of mergers on prices can be applied to the effects of mergers on nonprice
competition, such as competition in the level of privacy or quality offered to consumers. The model and
results provide tools that competition authorities can use to improve the analysis of the effects of mergers
on the consumer side in such two-sided online markets, one would hope this leads to a more complete
analysis of the effects on competition in nonprice dimensions and better enforcement decisions. The
technique can also be adapted for use in analyzing quality competition in other contexts.



1 Introduction

The intersection of online privacy policy and antitrust enforcement has received significant attention
recently. Much of the policy debate consists of commentators describing the barriers that competition
agencies face in trying to incorporate privacy concerns into their analyses. These barriers involve the
general difficulty of dealing with competition on nonprice dimensions that result from the subjective nature
of quality and the difficulty with measurement. Other issues include the two-sided nature of many online
services and the fact that many of the only services where privacy issues arise are free for consumers.

The aim of this paper is to show that these “difficulties” are perhaps not so difficult. | consider a hypothetical
merger between advertising-supported online services that are offered without charge to consumers. The
services compete for customers along nonprice dimensions, including perhaps privacy protections. While
it is not immediately obvious that a decrease in privacy necessarily harms consumers, | discuss what
evidence might be sufficient to conclude in the context of a merger investigation that a merger-caused
decrease in privacy protections would harm consumers. Contrary to the suggestion of some commentators,
anticompetitive effects can arise on the consumer side even if the advertising side is highly competitive.
The two-sided nature of the market need not overly complicate the analysis, especially when advertising
markets are relatively competitive. | also develop an analog to an upward pricing pressure (UPP)
calculation, but for quality changes, which implies that quantifying the nonprice effects of a merger is

possible even when quality or privacy protections themselves cannot be quantified.

Privacy has been the subject of a number of recent US government reports. Reports on privacy were
issued by the US Department of Commerce in 2010, the US Federal Trade Commission (FTC) in 2012, and
the White House in 2014.1 According to the FTC report, a number of themes emerged from its examination
of the subject:

First, the collection and commercial use of consumer data in today’s society is ubiquitous
and often invisible to consumers. Second, consumers generally lack full understanding of
the nature and extent of this data collection and use and, therefore, are unable to make
informed choices about it. Third, despite this lack of understanding, many consumers are
concerned about the privacy of their personal information. Fourth, the collection and use

of consumer data has led to significant benefits in the form of new products and services.

! See US Department of Commerce Internet Task Force, Commercial Data Privacy and Innovation in the Internet
Economy: A Dynamic Policy Framework (GPO 2010); Federal Trade Commission, Protecting Consumer Privacy in
an Era of Rapid Change: Recommendations for Businesses and Policymakers [2012]
https://www.ftc.gov/reports/protecting-consumer-privacy-era-rapid-change-recommendations-businesses-
policymakers; Executive Office of the President, Big Data: Seizing Opportunities, Preserving Values [2014].
https://www.whitehouse.gov/sites/default/files/docs/big_data_privacy report may 1 2014.pdf.
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Finally, the traditional distinction between personally identifiable information and

“anonymous” data has blurred.?

Much of the focus of the policy debate has been on the collection of consumer information online and
the use of that information to display targeted advertising—that is, to display different advertising to
different users to increase the chances that consumers will respond as desired. These privacy issues tend to
arise in online services that are offered to consumers without charge but that earn revenue through
advertising or sometimes the sale of data. A number of commentators suggest that a loss of privacy is the
price that consumers pay for the wide range of free services offered online.> However, | think it is more
appropriate to analyze the level of privacy a service offers as a dimension of quality.

The issue of online privacy is multidimensional. It relates to what user information is collected, how
it is secured, how long it is stored, what it is used for, who it is shared with, and what choices the user has
to control that collection.* The information collected generally falls into two categories: information that
the user provides to the service—this usually occurs as part of a registration process—and information that
is collected through the user’s use of the service. Individual consumer preferences over these different
dimensions of privacy likely vary significantly, but research suggests that at least in general consumers

express a preference for more privacy over less privacy.®

The general policy concern over privacy appears to be that, given that consumers appear to lack the
information to make informed choices about privacy, online services have an incentive to implement
privacy policies that benefit the services without balancing the concerns of the users.® If a decrease in
privacy results in better-targeted advertisements or more data to sell, then a decrease in privacy would
increase the revenue of an online service. In response to these concerns, a number of policy changes have
been suggested in the US and the EU has implemented the General Data Protection Regulation (GDPR).’

2 Federal Trade Commission (2012, p. 2).

% For example, C Doctorow, ‘The Unusual Case of Internet Privacy’ (2012, mimeo); MK Ohlhausen and AP
Okuliar, ‘Competition, Consumer Protections, and the Right to [Approach] Privacy’ (2015) 80 Antitrust L J 121-56;
L Wiethaus (‘Do Internet Users Really Pau with Information about Themselves?” (2015) 4 L Economics 55-60)
argues that in two-sided markets the observation that a service does not charge a fee for use does not necessarily
imply that consumers must be paying in some other way, such as a loss of privacy.

4 For example, see Google’s privacy policy at http://www.google.com/policies/privacy/.

5 For example, Federal Trade Commission (2012).

® For example, J Farrell, ‘Can Privacy Be Just Another Good?’ (2012) J Telecommunications High Tech L 251-64.
" For example, the report from the Executive Office of the President (p. 60) recommends the advancement of a
consumer privacy bill of rights, the passage of national data breach legislation, the extension of privacy protections
to non-US persons, the implementation of regulatory or other changes to ensure that data collected on students in
school is only used for educational purposes, the expansion of expertise within regulatory agencies charged with the
protection of civil rights and consumer protection to protect against unlawful discrimination through the use of big
data, and the amendment of the Electronic Communications Privacy Act to do away with a number of “archaic”
distinctions.



Along with the more general policy debate, a number of law review articles and speeches by antitrust
agency officials deal with the question of how concerns over privacy should or should not be included in
antitrust enforcement decisions. The opinions seem to range from the suggestion that privacy issues should
be actively pursued in antitrust analyses® to the argument that privacy should play no role in enforcement
decisions.® One of the arguments made by a number of commentators is that if firms compete on the basis
of how much privacy they offer to users, then privacy (just like price or other types of quality) would be a
dimension of competition that should be protected by the antitrust laws.° Despite the challenges of
competing on a quality dimension over which consumers are reportedly uninformed, former FTC
Commissioner Ohlhausen states that privacy “increasingly represents a nonprice dimension of

competition.””!

If, in fact, firms compete by offering more privacy to attract customers from rival firms, then in the
merger context, privacy could be a dimension of competition lost as a result of a merger. European Union
and US antitrust agencies appear to be open and ready to analyze the loss of privacy as a potential
anticompetitive effect of a merger.!?> In such a situation, competition over privacy is a type of quality
competition. Regardless of whatever privacy protections are or are not bundled with an online service, it
certainly makes up one of the qualitative aspects of online services. Therefore, competition over privacy
protections would by definition be a form of quality competition.

8 For example, P Swire, ‘Protecting Consumers: Privacy Matters in Antitrust Analysis’ [2007]
https://www.americanprogress.org/issues/requlation/news/2007/10/19/3564/protecting-consumers-privacy-matters-
in-antitrust-analysis/; and RH Lande, ‘The Microsoft-Yahoo Merger: Yes, Privacy Is an Antitrust Concern’ (2008)
714 FTC Watch.

% For example, JC Cooper (‘Privacy and Antitrust: Underpants Gnomes, the First Amendment, and Subjectivity’
(2013) 20 George Mason L R 1129-46) states, “However facially appealing it may be to combine privacy and
antitrust, the merger of these two policy issues presents some serious concerns. Once we realize that publishers [use
the data collected from consumers to improve the quality of their product], the analogy between [reductions in]
privacy and [reductions in] quality breaks down. What’s more, limiting a firm’s ability to collect and use data is
likely to suppress protected speech. Finally, the inherent subjectivity in the exercise will increase incentives to divert
resources from marketplace competition to curry favor with antitrust regulators. It will also cause firms to
underinvest in beneficial uses of consumer data. Collectively, these problems suggest that antitrust is the wrong
vehicle to address privacy concerns.”

10 For example, Ohlhausen and Okuliar (p. 134).

11 Ohlhausen and Okuliar (p. 151).

12 In comments given at the 42nd Annual Conference on International Antitrust Law and Policy in New York on
October 1 and 2, 2015, Sophie Moonen, Head of Unit C5—Information, Communication and Media, Directorate
General for Competition, European Commission, stated that as part of the European Union’s review of the
acquisition of WhatsApp by Facebook, the Commission had reviewed the extent of competition between the two
companies in the provision of privacy in messaging. At the same conference, Renata Hesse, Deputy Assistant
Attorney General, Antitrust Division, US Department of Justice, stated that the Division would take seriously any
evidence that merging firms compete in the supply of privacy. Deborah Feinstein, Director, Bureau of Competition,
Federal Trade Commission, is reported to have made a very similar statement. (See
http://www.deallawyers.com/blog/2015/03/mergers-blocked-by-the-ftc-over-potential-privacy concerns.html.) Also
see D Feinstein, ‘Big Data in a Competition Environment’ (2015) CPI Antitrust Chron 1-5
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However, agencies have struggled to effectively account for quality competition in their analyses.
According to an Organisation for Economic Cooperation and Development (OECD) report on the
incorporation of quality competition in the enforcement of competition laws,

[c]lompetition policy is just as concerned with quality as it is with prices. While the
importance of quality is undisputed and issues about quality are mentioned pervasively in
competition agency guidelines and court decisions, there is no widely-agreed framework
for analysing it which often renders its treatment superficial.

There are a number of reasons why in practice, courts and competition authorities rarely
analyse quality effects as rigorously as they analyse price effects. First, quality is a
subjective concept and therefore much harder to define and measure than prices. In
addition, microeconomic theory offers little help in predicting how changes in the level of
competition in a market will affect quality and it is usually up to empirical analysis to
determine how quality will change in response to varying degrees of competition in the
context of particular markets.*3

The OECD report focuses on two reasons for the difficulty in incorporating considerations of quality
competition into antitrust analyses: (1) Quality is often subjective, multidimensional, and difficult to
measure relative to the measurement of price; and (2) “[M]icroeconomic theory offers little help in
predicting how changes in the level of competition in a market will affect quality.”** The theoretical models
that are described as suggesting ambiguous effects on quality as a result of changes in competition involve
models in which firms compete on both price and quality dimensions; thus, they are not relevant in cases
in which price is in some way constrained.™

Like other dimensions of quality, privacy exhibits the characteristics of being subjective,
multidimensional, and difficult to measure. Thus, it would be equally difficult to incorporate into
competitive analyses. Therefore, until the general difficulty of incorporating competition over quality into
the analysis can be resolved, incorporating competition over privacy will suffer from the same difficulties.
Below, | provide a simple model of competition over quality in which a merger decreases the incentive to
make costly quality improvements that would result in a service being more attractive to users. | derive an
expression for the downward quality pressure (DQP) associated with a merger that is analogous to
expressions for UPP developed for measuring price effects from mergers. The expression for DQP does not

13 OECD, The Role and Measurement of Quality in Competition Analysis (Paris 2013), cover page.

14 OECD, Overview.

15 For the case in which price is constrained as it appears to be on the consumer side of online services, it has long
been understood that increased competition leads to higher levels of quality on a per unit basis. See LJ White,
‘Quality Variation when Prices Are Regulated” (1972) 3 Bell J Economics Management Science 425-36.



necessarily require that quality be measured as part of the analysis, implying that quality effects might be

quantified without tackling the thorny issues of measuring quality.

The model is developed in the context of advertising-supported online services, but there are other
markets where the nexus of competition is on quality rather than price. The approach developed below
could also be applied in those markets. For example, insurance rules prevent hospitals from making direct
price offers to patients that increase attention on hospital quality. A similar analysis to that developed here
could be applied to the merger of hospitals that compete for patients on the basis of quality.

In addition to the general difficulty of analyzing nonprice competition in the antitrust context,
incorporating privacy into the analysis faces a number of other challenges. Grunes (2013) offers a list of
these challenges:

1. Many of the services in which privacy is an issue are offered to consumers for free. In such
industries, past enforcement has tended to focus on the transaction in which money changes
hands. For these services, that side of the business is usually the sale of advertising. The FTC’s
closing statement for the Trulia-Zillow merger exhibits this emphasis on potential effects on
an advertising market.®

2. If adecrease in privacy actually benefits advertisers, then it may be necessary to balance that
benefit against any harm to consumers from less privacy.

3. Competition over privacy might be, at least in general, limited. If, as the FTC claims in its
privacy report, consumers are not knowledgeable enough to make informed choices about
privacy, then competition over privacy will be blunted and less likely to arise.

4. Privacy is hard to define and likely subjective in nature.

Along with other issues, Cooper (2013) argues that antitrust should not address privacy concerns by
suggesting that the analogy between competition over product quality and competition over privacy breaks
down. He argues that decreasing privacy—hence increasing the data collected—increases a service’s costs
and allows it to offer a better quality product to consumers.t” That is, the argument seems to be that rather
than harming consumers, decreases in privacy (i.e., collecting more data) benefit consumers through the

creation of services that are better matched to users.

16 Federal Trade Commission, ‘Statement of Commissioner Ohlhausen, Commissioner Wright, and Commissioner
McSweeny, Concerning Zillow, Inc./Trulia, Inc.” [2015]
<https://www:.ftc.gov/system/files/documents/public_statements/625671/150219zillowmko-jdw-tmstmt.pdf>.

17 part of the argument Cooper (2013) presents is based on the assumption that antitrust remedies could require
privacy protections. This seems to be the basis of his view that bringing privacy into antitrust analyses could violate
First Amendment free speech protections. However, such remedies seem unlikely in the antitrust context.
Analogizing to price or quality competition, such remedies would be similar to a court imposing price or quality
controls on companies found to be violating the antitrust laws.



In this paper, I discuss a number of these challenges to incorporating privacy issues into merger
enforcement. The question of how concerns over privacy interact with competition laws is a broad and
complicated question. It is a research agenda, not a topic for a single paper. Given that competition law
commonly requires a fact-driven analysis, trying to suggest how privacy might be incorporated into
competition analysis generally without proposing a hypothetical set of facts seems to me difficult if not
impossible. Therefore, rather than trying to answer all the competition issues related to privacy, | approach
the question of the interaction of privacy and competition policy with a particular set of circumstances in
mind, a set of circumstances that seem to have some empirical relevance. | assume that the merging online
services compete for consumers by offering particular features, possibly including privacy protections, but
that the merging online services do not charge consumers a monetary price.’® The services’ revenue is
generated by advertising, although revenue might also derive from the sale of user data.

These circumstances involve what is often referred to as a two-sided market or sometimes a two-sided
media market.?® In such circumstances, it is not uncommon to find that advertisers have many substitutes,
whereas consumers might have more limited options. Therefore, | will also assume that a change in the
supply of advertising by the merging services has a limited effect on the price of advertising; thus,
anticompetitive effects in the advertising market are unlikely to arise. Under the assumption that the
advertising market is perfectly competitive (at least with respect to the merging services), the merging
services will be price-takers in the advertising market, and, as | show below, under the model that I propose
for advertising pricing, complications often attributed to the analysis of two-sided markets do not arise.

In the next section, | discuss the subjectivity of preference over privacy and how that might affect the
antitrust analysis of privacy issues. If there is evidence of competition over privacy protections, then the
services involved in that competition likely believe that consumers (at least on average) would prefer those
protections. Such a fact pattern would appear to provide some evidence that consumers would likely be
better off as a result of an increase in privacy, at least at the margin. In the absence of evidence to the
contrary, evidence that the services compete over privacy may be sufficient to conclude that inframarginal
users have similar preferences over privacy.

In Section 3, I discuss two-sided market issues, including the potential of balancing benefits on the
advertising side against harms to consumers and the general inclination to focus on the side of the market
in which money is changing hands. If a merger between online services is not likely to adversely affect the
advertising side of the market because the merging parties make up a small portion of the market, then a

18 The effects of data aggregation are beyond the scope of this paper. One issue that has been raised is whether a
merger that decreases privacy and thus consumer welfare as a result of the aggregation of data but that does not
involve a loss of competition per se could violate merger control laws.

19 L Filistrucchi, D Geradin, E van Damme, and P Affeld, (‘Market Definition in Two-Sided Markets: Theory and
Practice’ (2013) 10 J Competition L and Economics 292-339) describe the distinction between two-sided media
markets and other kinds of two-sided markets.



decrease in privacy by those services is unlikely to generate a substantial procompetitive benefit to
advertisers. In addition, competition in the advertising market in no way protects users. Thus, adverse
effects from a merger can be missed by not analyzing the side of an online service’s business characterized

by non-price competition.

In Section 4, | show that there are ways of quantifying the nonprice effects of a merger without
necessarily quantifying quality or privacy. | derive a formula analogous to UPP formulas and describe how
it might be used to inform merger analysis. Section 5 is my conclusion.

2  Subjective preferences over quality and privacy protections

One of the potential analytical challenges of incorporating privacy issues into the competition analysis of
mergers is the possibility that there may not be unanimity over preferences for more privacy protections;
therefore, consumer preferences over privacy are subjective.?’ That is, while some consumers may prefer
more privacy to less, others may prefer a reduction in privacy to see advertisements that better match their
interests. The argument is that preferences over privacy are at least in part subjective. However, if there is
evidence that merging online services compete on the basis of privacy protections, then the services
engaged in that competition believe that they can attract more users by offering more privacy protections.
At least at some level, this implies that consumers prefer more privacy to less. Although it is difficult to
predict what kinds of evidence would be available, evidence of competition in privacy could include
documents that suggest that the merging services track each others’ privacy policies and that not providing

a certain level of privacy protection would cause the other service to lose customers.

The essence of competition involves firms taking actions that are costly in the sense of decreasing their
margins to retain or increase sales. To increase use of an online service, the service must seek to make itself
more attractive to potential users. Actions by one firm to attract customers will generate an incentive for
other firms that would lose customers as a result to take similar actions to retain customers. If services
compete on price, lowering price makes a service more attractive to consumers and thus (holding everything
else constant) would result in increased use at the expense of substitute services. While lowering price
increases sales, it is costly to the service in the sense that depending on how the price decrease is
implemented, it can decrease the margin on existing sales.?

Similarly, when online services compete on nonprice dimensions or on privacy protections in
particular, the services increase quality or privacy protections to make themselves more attractive to

2 For example, Cooper (2013) and AP Grunes, ‘ Another Look at Privacy’ (2013) 20 George Mason L R 1107-27.
2L When quantity is the strategic variable, the competitive dynamic is different. An increase in output does not
diminish the sales of rivals; it decreases the price for all the firms in the market.



consumers and thus (holding everything else constant) believe that such a change would result in an increase
in users at the expense of substitute services.?? Although the goal of these changes to quality is to increase
sales, the changes are likely to be costly to the firm through either higher costs or lower revenue. Assuming
that there is evidence of competition over privacy protections, over the range of privacy protections being
considered, competing services believe that an increase in privacy protections makes their services more
attractive to users; but for the competition over those protections, the services would have preferred a lower
level of privacy protection.

What can one infer from evidence that services compete on nonprice dimensions? Given that the
services should have a profit motive to know what service characteristics will attract customers, in most
cases it is reasonable to infer that changes that the services believe will attract more customers will in fact
make the services more attractive and improve consumer welfare, at least for the customers who would be
attracted by such changes.?®

Cooper asserts that the analogy described above between quality improvements and increases in
privacy is false. He hypothesizes that decreases in privacy through the collection of more information about
users increases the service’s costs but allows it to provide a user experience that better matches users’
preferences.?* Thus, the assertion seems to be that a decrease in privacy would make a service more
attractive to consumers because it would allow the service to better match their preferences and thus attract
more users. But services must balance such a welfare-improving decrease in privacy against the increased
costs that would result. Hence, according to Cooper, a decrease in privacy is analogous to an increase in
guality because the additional data collected by a service allow it to better tailor services to its users’
preferences. Notwithstanding this claim, at least for some aspects of privacy, it is not obvious on theoretical
grounds whether consumers would prefer more or less privacy, but evidence that services compete on the
provision of privacy protections implies that an incremental decrease in privacy protections below current
levels are generally viewed as making a service less attractive to users on average and therefore likely
decrease consumer welfare. Although it may be important to consider the preferences of certain users over
others, it seems unreasonable to conclude that protecting competition over privacy would require a finding
that consumers are unanimous in their preference for additional privacy protections.

22 For simplicity of exposition, | will talk in terms of competing for users; the analysis is essentially the same if
there is also competition over the intensity of use for situations where consumers use more than one service.

23 While likely a reasonable inference in most cases, it will not always be the case that changes in service quality
that increase sales increase consumer surplus as measured by the area under the demand curve faced by an online
service. A change in service quality could decrease the welfare of inframarginal users while increasing the welfare
of marginal users. In such a case, it would be possible for a service to attract more users while decreasing the
aggregate consumer surplus. In some situations, it might be possible to avoid harm to inframarginal users by making
the privacy protections voluntary.

24 Cooper (p. 8).



3 Two-sided market issues

Privacy concerns tend arise in the provision of online services that are supported through revenue from
advertising. Often these services are provided to consumers without a monetary charge but consumers are
“served” with advertisements, and it is the sale of advertising space that provides the revenue that supports
the service. One challenge when analyzing a merger of two services that consumers view as substitutes is
how to think about competition over quality (and possibly the supply of privacy) on the consumer side of
the business. For example, is it sufficient to analyze the effects of the merger on the side of the services’
business that is monetized—the advertising side? And when analyzing harms from a loss of competition
over privacy protections on the consumer side, do the adverse effects arising from a loss of competition

over privacy protections have to be balanced against benefits to advertisers that may result?

3.1  Advertising side of the market

To address these questions, | use a simple model of the advertising side of the market. The case I focus on
involves a situation in which consumers have limited choices of the particular type of online service but
advertisers have many ways beyond those services to reach consumers. In such a situation, it is likely that
the advertising side of the market is relatively competitive but that a merger of two of these online services
could significantly reduce the set of alternatives for use of the particular type of service. Therefore, I will
assume that the advertising side of the market is competitive in the sense that merging services cannot affect
the terms of trade on the advertising side of the market. In other words, the online service providers are
price-takers on the advertising side of the market.

However, being a price-taker in the advertising market does not mean that the service cannot affect its
revenue from advertising through actions that increase usage or increase the effectiveness of advertisements
through better targeting. Consider the following simple model. The goal of most advertising is to induce
consumers to take some action (e.g., purchase a product, register on a website, or vote in a particular way).
Let p4 denote the market price for advertising normalized for effectiveness such that p4 can be thought
of as the price to induce a consumer to take the desired action. If the normalized price of advertising differed
across suppliers of advertising space, then advertisers would seek to purchase more from the service with
the lower normalized price because they would be able to induce the desired action at a lower cost.
Therefore, | would expect that in equilibrium services would earn the same normalized price for advertising.

Let r denote the probability that a consumer exposed to advertising will take the desired action or, in
other words, the probability that the advertising is effective. Let d denote the number of users (d could
also denote some other appropriate measure of usage intensity). The online service’s advertising revenue is
the number of users times the probability that the advertising is effective times the normalized market price
for inducing that action, d x r X p4, and per user advertising revenue is r X p4. Note that advertising



revenue of the service increases in the number of users and in the probability that users take the desired
action. Price-taking in this context means that a change in the supply of advertising through a change in
users or a change in the probability of consumers taking the desired action through better targeting does not
affect the normalized market price for inducing consumers to take the desired action. Better-targeted
advertising would increase advertising revenue by increasing the probability that the advertising is effective.

There is some empirical justification for such a model of online advertising prices. Beales (2010) finds
that in 2009, advertising that involved behavioral targeting was 2.68 times as expensive and 2.43 times as
effective as less-targeted advertising.? Therefore, Beales (2010) finds that targeted and nontargeted
advertising are, when normalized for effectiveness, priced similarly.

3.2  Consumer side of the market

As has been noted by others, in a two-sided market it is possible for the profit-maximizing price on one side
to be zero, as well as positive or negative.? If pricing decisions on the consumer side were truly
unconstrained (as in the usual textbook sense), then we would be unlikely to observe an unusually large
number of prices at exactly zero. That is, in any given situation, it is unlikely that the unconstrained profit-
maximizing price would be exactly equal to zero. It is a knife edge, or, as David Evans describes it, a
“Goldilocks” condition.?” We would be more likely to observe a random distribution of prices that does
not involve a spike in frequency at zero. Therefore, it is hard to reconcile the observation that many online
services offer their services to consumers without monetary charge with an assertion that prices are
unconstrained by certain frictions. Rather, it is more likely that something is constraining price. Two
possible constraints that could generate many more zero prices than would otherwise be expected are
transaction costs and demand distortions associated with negative prices.

Zero is a special price in that it involves no exchange of money. If setting up a payment system and
executing transactions over that payment system is costly enough, then as long as the unconstrained profit-
maximizing price would be close enough to zero given the transaction costs, it might maximize profit to
avoid transaction costs altogether and implement a zero price.?® Therefore, incentives to avoid transaction
costs can result in what might otherwise be an unusual number of zero prices.

% H Beales (‘The Value of Behavioral Targeting’ [2010] <http://www.networkadvertising.org/pdfs/Beales NAI
Study.pdf>, Table 1) reports average conversion rates for behaviorally targeted advertising of 6.8% and run-of-the-
network advertising of 2.8%.

% For example, DP O’Brian and D Smith, ‘Privacy in Online Markets: A Welfare Analysis of Demand Rotations,’
(2014) Bureau of Economics, Federal Trade Commission Working Paper No. 323; DS Evans, ‘The Antitrust
Economics of Free’ (2011) 7 Competition Policy International 71-89.

27 Evans (p. 75).

28 One should not think of transaction costs too narrowly. Transaction costs include consumers’ general reluctance
to provide payment information to online services or otherwise go through a lengthy registration process.



An alternative but not mutually exclusive constraint is that something about negative prices causes
problems that do not arise when the price is nonnegative. A negative price creates an incentive for
consumers to take advantage while not necessarily interacting with the service in such a way that they pay
sufficient attention to the advertisements. That is, negative prices create incentives for consumers to game
the system. While some services may be able to implement negative prices without these kinds of
distortionary effects, others may find it difficult to prevent consumers from gaming the system. Therefore,
it may not be feasible to set a negative price.

If both transaction costs and perverse incentives from negative prices are present, then we might expect
to see no negative pricing (or types of negative pricing meant to prevent the perverse incentives described
above) and no prices other than zero that are positive and small. If constraints such as these generate the
large number of zero prices that we observe, then it is not possible to make use of the standard critical loss
calculations for price competition because such calculations assume that pricing is set optimally without
such constraints. If the constraints are significant, then it might not be reasonable to expect any price effects
from a merger on the consumer side, even in situations in which the services appear to be close substitutes.
However, such constraints on price competition would likely increase the importance of nonprice
competition.

Now consider the effects of a merger when competition is not over price but rather over the provision
of privacy or another qualitative aspect of the service.?® Prior to the merger, services will set the level of
privacy to maximize their own profits. After a merger with a rival, the firm would internalize some of the
profits that would have been lost from a decrease in privacy protections or quality, because some of the
users who would have sought substitutes in response would use the merging partner’s service. This creates
a unilateral incentive postmerger to decrease privacy protections or quality. Note that this is exactly the
same logic as for unilateral price effects from a merger.

To formalize these effects, consider the following simple model. Let t; denote the level of quality or
privacy offered by online service i € {1,...,n}. The demand for service i isdenotedas d;(t;,t_;) andis
a function of service i’s own quality level and the quality levels offered by the other services; t_; denotes
the vector of quality levels offered by all the services other than i. Furthermore, let m;(t;) denote the

variable per user profits of service i such that the profits for service i can be written as

2 1t may be tempting to think of the loss of privacy as the price consumers pay to use an online service that does not
charge a monetary price, but I think it is better to treat the privacy provisions of a service for what they are, a
quantitative aspect of the service. Defining the loss of privacy as a price paid by consumers would imply that
consumer prefer more privacy to less, which might not be the case in all situations. See MS Gal and DL Rubinfeld,
‘The Hidden Costs of Free Goods: Implications for Antitrust Enforcement’ (2015) NYU L Economics Working
Paper 403.



m;(t;)d; (t;, t_;).

As suggested by this profit equation, I will maintain the assumption that changes in quality or the
provision of privacy affect variable costs or revenue, not fixed costs.* By the simple model of advertising
revenue presented above, changes in the level of privacy that affect a service’s ability to target advertising
change per user revenue. That is, an increase in privacy protection will decrease a service’s ability to target
advertising, lowering the effectiveness of the advertising and thus the service’s per user revenue. If we write
the probability of consumers taking the desired action as a function of the provision of privacy 7;(t;), then
advertising revenue for service i would be p4r;(t;) and the per user cost of the service is ¢;(t;) and
variable per user profit of service i is m;(t;) = p“r;(t;) — c;(t;), where advertising revenue would be
pAr(t)d;(t;, t_;). Under the assumption that services 1,...,n are price-takers in the advertising market,
a change in quality by one service seems unlikely to have a direct effect on another service’s probability of
advertising effectiveness or its cost level. Therefore, under such an assumption, a service’s per user profits

will not depend directly on the quality offered by other services.

If servicel and service 2 compete in quality levels or privacy protections the implications are that (1)
for any service, an increase in its own quality level (all else being equal) increases user demand for the
service but is costly in the sense of reducing the per user profit of the service, and (2) an increase in a rival’s
quality level decreases a service’s user demand. If tf,...,t; represents premerger equilibrium levels of
quality, then t; would maximize service i’s profits, assuming that the other services offer their
equilibrium quality levels. Assuming differentiability, the first-order condition for service i is thus

am;(t;)

od;(t;,t=}) _ 0
at;

di(t7,t2;) +my(t;) oL
L

Now consider the effect of a merger between services 1 and 2. The joint profits of the firm postmerger are

my (t)dy (g, t_1) + my(tp)d,(tp, t_3).

Implicit in this formulation of the merged firm’s profits is the assumption that combining the data collected
by the services does not imply a decrease in privacy if the same amount of data is being collected from
users. It is certainly possible that combining the data of the two services could be viewed as a decrease in
privacy, but it would be necessary to find evidence beyond the fact that the services compete on privacy to
arrive at such a conclusion. Also implicit in this formulation is that access to service 2’s data postmerger

does not allow service 1 to better target its advertising, and vice versa. If, in fact, combining the data does

30 1f the cost of increasing quality affects fixed costs, then the analysis of merger effects is more complicated and
will among other factors depend on whether any of those fixed costs are saved as a result of the merger. MA
Salinger (‘Net Innovation Pressure in Merger Analysis’ (2016) unpublished paper, Boston University) derives the
effects of a merger in a situation where the costs of improving quality are entirely fixed.



not affect privacy unless there is a change in the amount of information collected but does improve the
targeting of the advertising of the merged services, then, as is shown below, postmerger margins will
increase and create an effect similar to a decrease in marginal cost.

The merger of services 1 and 2 with no efficiencies creates an incentive to decrease quality or privacy.
The mechanism at work here is similar to the mechanism associated with unilateral price effects. That is,
some of the users lost as a result of a decrease in quality are, after the merger, recaptured by the merger
partner, which changes in the profit-maximizing trade-off between higher per user profits and the number
of users associated with the premerger equilibrium. Just as with price effect, the value of the recaptured

sales is the quantity of diverted users times the per unit profit margin on those users.

Mathematically, the derivative of joint profits with respect to service 1’s quality level evaluated at the
premerger equilibrium qualities is

om, (t1) . Lk L, 0dq(t],t2) L 0dy(t5,t25)
a—tldl(tl' t21) + my(tg) o, + mz(’fz)a—t1

ad,(t5, t*
2(t3 2)<0

= my() =5 <0,

where the first equality follows as a result of the fact that the derivative of service 1’s profits with respect
to its quality variable evaluated at the premerger equilibrium is equal to zero. The derivative is negative,
thereby indicating an incentive to reduce quality or privacy below premerger levels as long as service 2’s
premerger per user profit is positive (i.e., m,(t;) > 0) and an increase in service 1’s quality level causes
a decrease in service 2’s demand (i.e., dd,(t;,t*,)/dt; < 0) or analogously a decrease in service 1’s
quality causes an increase in service 2’s demand. The same analysis applies to incentives to decrease t,

postmerger.

Thus far, | have assumed that the merging services are price-takers on the advertising side of the
business. If an increase in privacy and the subsequent decrease in the ability to target advertising results in
a decrease in the supply of advertising (because the capacity to induce consumers to respond in the intended
way is diminished), then an increase in privacy will tend to cause an increase in advertising prices. By
assuming that the merging services are price-takers, | am essentially assuming that such an effect would be
sufficiently small that it is convenient to treat the normalized price for advertising (p# in the model above)
as fixed with respect to changes in privacy. However, if an increase in privacy is believed to have a
measurable effect on the price of advertising, then such an effect will, all else being equal, tend to dampen
the postmerger incentive to decrease privacy protections. To see this, note that in such a situation, an

increase in t, will cause m, to increase as a result of the increase in p4. Thus, m, will be a function of



t; as well as t, and dm,(t3,tZ,)/dt; > 0. In this case, the derivative of joint postmerger profits with
respect to t; evaluated at premerger quality would be

ad,(t5,t25) N om,(t;,t*,)

d,(t5,t*,).
atl atl 2( 2 —2)

my,(t3)
Generally, when changes in the supply of advertising as a result of a change in privacy protections have a
measurable effect on the market price for advertising, the sign of this derivative will be ambiguous, because
the first term in the expression above is negative and the second term is positive. If the merging services
are price-takers, then this second term would be zero. Assuming that an investigation into the advertising
side of the services’ businesses suggests that the merging services are too small a part of the advertising
market to have even a small but significant effect on the price of advertising, then am,(t3,t>,)/dt; will
be quite small and might be assumed to be zero. If the ability to affect the price of advertising is material,
then it would be necessary to also determine whether the merger creates an incentive to decrease the supply
of advertising directly in order to increase the price of advertising. In such a case, the merger might be
deemed anticompetitive based on effects on the advertising rather than the consumer side of the market.

Note that if competition on the consumer side is over non-privacy-related quality, then while perhaps
not possible to rule out, it is not obvious why a nonprivacy change in quality by service 1 would affect the
price of advertising or the per user profit of service 2 more generally. Thus, an analysis of non-privacy-
related quality is not likely to involve this extra degree of complication, and the feedback effects that are
often discussed in the two-sided markets literature would not be present.

Now consider what benefits might be present on the advertising side of the market that would need to
be set against the unilateral incentive to decrease quality to consumers. To start, the two sides are likely
best thought of as two different but related markets. Consumers are seeking whatever service the online
sites are providing. For example, in the case of Facebook, consumers are seeking to stay in touch with
friends, share photos, etc. The substitutes for consumers include other social networking services such as
Twitter and Instagram. Advertisers are seeking something quite different, with often but not always very
different alternatives from which to choose. Advertisers are looking for ways of getting their messages to
consumers (not necessarily only the consumers who are seeking the particular online service at issue in a

merger) and inducing them to take the desired action.

With two potentially different sets of substitutes, it would seem natural to treat the consumer and
advertising sides as different but interrelated markets.®* Antitrust agencies are for the most part reluctant to

31 This is the position taken by Filistrucchi, Geradin, van Damme, and Affeldt (2013). It is also consistent with the
approach to advertising supported new paper markets in the Supreme Court decision in Ohio et al. v. American
Express Co. etal., 585 US 13 (2018).



credit efficiencies in one market against anticompetitive effects in another.®® If the merging online services
are price-takers in the advertising market, then there would be no procompetitive price effect in that market
from an increase in supply of advertising as a result of a decrease in privacy. Using the simple model of
advertising described above, an increase in the ability to target advertising would increase the probability
that advertising is effective. That is, r;(t;) is decreasing in t;. However, the market price for advertising
is defined in terms of the price of inducing a consumer response. Thus, even with better-targeted
advertisements, unless the normalized market price for advertising changes, advertisers would be paying
the same normalized market price, and in the simple case in which value for the advertiser is only generated
when the consumer takes the desired action, there is no benefit to the advertiser from the better-targeted
advertisements, as the advertiser continues to get the same level of effectiveness per dollar spent. For
example, as described above, Beales (2010) finds that when normalized for effectiveness, advertisers pay
the same price for better-targeted advertising as they pay for less-targeted advertising.

If it is not appropriate to treat the merging online services as price-takers, then a change in the supply
of advertising by the merging online services could affect the price of advertising; thus, a decrease in privacy
could increase the welfare of advertisers. Even if this effect is insignificant by antitrust law standards if the
market for advertising is large enough, even an insignificant increase in welfare might be seem larger than
a significant anticompetitive effect in a smaller market on the consumer side. However, in such a case, the
merger could also create an incentive to decrease the supply of advertising to affect by price a seemingly
small amount in antitrust terms. Therefore, it is not clear that there would be a procompetitive effect on
advertisers.

4 Measurement issues

Protection of quality competition under competition regulations around the world is reported to have been
hampered by difficulties of measuring changes in the quality of products and services. In Section 2, | argued
that any concerns over the subjective nature of quality competition should be reduced if a merger
investigation uncovers evidence of competition over quality. In this section, I provide a framework, similar
to that used to analyze unilateral price effects from a merger that could be applied in markets in which
pricing is constrained, that avoids issues of measuring changes in quality or, more specifically, changes in

privacy.

32 US Department of Justice and Federal Trade Commission, Horizontal Merger Guidelines [2010, n. 14]
<https://www.ftc.gov/sites/default/files/attachments/mergerreview/100819hmg.pdf>; Directorate-General for
Competition, Guidelines on the Assessment of Horizontal Mergers under the Council Regulation on the Control of
Concentrations between Undertakings’ [2004] Official J Eur. Union http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52004XC0205(02)&from=EN, para. 79.
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http://eur-lex.europa.eu/legalcontent/EN/TXT/PDF/?uri=CELEX:52004XC0205(02)&from=EN

Thus far, I have defined t; as service i’s level of quality, including possible privacy protections.
However, as might have been clear to some readers, the mathematical model presented above for the
unilateral effect of competition over t,,...,t, is quite general. The variables t,...,t,, can be measures
of any aspect of the services that make them more attractive to users such that for service i an increase in
t; increases the number of users but decreases the per user profit and therefore involves a profit-maximizing
trade-off similar to the setting of price. In fact, an increase in t; could represent a decrease in price, as a
price decrease will tend to make a service more attractive but will tend to lower per user profits.

If an online service is not charging users but is earning revenue through advertising, then there must
be other nonprice actions it could take to try to attract more users. These could include adding features,
improving the interface, improving privacy protections, and increased marketing. Each of those actions
increases costs or possibly decreases per user revenues but presumably increases sales. A merger
investigation of online services that appear to be substitutable should look for evidence that users either are
believed to or do switch in response to changes in quality.

Assuming a Nash equilibrium in the choice of these actions premerger, each service will find itself
setting the action defined as t4,...,t, ata level that maximizes its profits, assuming that the other services
in the market are also taking actions consistent with the equilibrium. If a decrease in t; would result in
some users switching from service i to another service, then in some sense competition from other services
constrains service i’s setting of ¢;.

Given the similarity between competition in prices and quality as modeled above, it should not be
surprising that some of the same quantitative techniques used in the analysis of price competition can also
be applied in the analysis of quality competition when analyzing mergers. Here, | focus on the application
of an analog of the UPP calculation. One of the quantifications that is possible when using the UPP approach
is the determination of the level of incremental cost efficiency from a merger that would be necessary to
eliminate any UPP. If efficiencies are below this critical level, then the merger would create an incentive to
increase price. Similarly, it is possible to calculate a critical level of incremental cost efficiency from a
merger such that efficiencies below that level would create downward pressure on quality (or DQP) and
efficiencies above that level would create upward pressure on quality.®

As modeled above, the joint profit postmerger of services 1 and 2 with margin per unit increasing

efficiency A, is

33 Salinger (2016) derives an expression for the net innovation pressure from a merger. His approach differs from
the model here in that the costs of innovation or quality improvement are entirely made up of fixed costs, while here
I assume none of the costs to improve quality or privacy are fixed. Salinger also allows for R&D spillovers between
the merging firms, and internalizing the externalities associated with those spillovers has important implications for
the effects of the merger on innovation.



(my(ty) + A)dy(tg, 1) + my(t2)d,(E5, t5).

The efficiency A; is just sufficient to eliminate adverse unilateral effect on t; if the derivative of this joint
profit function with respect to t;, when evaluated at premerger quality levels, is equal to zero.** That is,
the first-order condition of joint profits when evaluated at premerger levels of quality will equal zero,
thereby implying that t; remains the profit-maximizing level of quality. This first-order condition is

., L omy(t]) i} ad, (t7,tZ,) L 0dy(t5,t25)
dy (85, t51) ——= + (my (&) + &) ————= 6; 2t my () —— 2 6§ 2 =0. (1)
1

Jdty 1

Given that a premerger profit-maximizing equilibrium in t4,...,t, implies
d; (¢, t2)0m(t) /9t + my(t;)od; (¢, t2;)/dt; = 0

including i = 1, the first-order condition above (Equation 1) reduces to

A ad, (t1,tZ,) ad,(t3,tZ;) _

t; 0.
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Rearranging this equation, one can derive the following expression:
Ay = my(t3) X Dy, 2

where

_0dy(t3, ) /0t
0dy (t7,t2,)/0t,

Dy, =

which is referred to in the literature as the diversion ratio from service 1 to service 2. In other words, there
will be no downward pressure on service 1’s quality if the efficiency for service 1 that is attributable to the
merger would increase premerger per user profits by an amount equal to the premerger per user profit of
service 2 multiplied by the diversion ratio from service 1 to service 2 associated with a decrease in the
quality of service 1. There have been a number of versions of UPP formulas. Some of these involve unitless

3 Assuming no merger-specific efficiency for service 2 in this derivation is the same simplifying assumption that J
Farrell and C Shapiro (‘Antitrust Evaluation of Horizontal Mergers: An Economic Alternative to Market Definition’
(2010a) 10 BE J Theoretical Economics Policies and Perspectives, article 9) used to derive the simple version of the
UPP formula. There has been some debate regarding the accuracy of this simple version. More complicated and
possibly more accurate formulas tend to be more interventionist. For example, see R Schmalensee, ‘Should New
Merger Guidelines Give UPP Market Definition?” (2009) 12 CPI Antitrust Chron; J Farrell and C Shapiro, ‘Upward
Pricing Pressure and Critical Loss Analysis: Response’ (2010b) CPI Antitrust J 1-17.



equalities. A convenient unitless equality for this DQP formula as defined by Equality (2) can be generated

by dividing both sides of the equality above by service 1’s premerger per user profit margin m, (t;). Thus,

7% _Mm (t2)
my(t;) my(ty)

X D12.

For the symmetric case where m,(ty) = m,(t;), this further reduces to implying that the percentage
increase in per user profits from the efficiencies should be at least as large as the percentage diversion to
the merger partner, or A;/m4(t7) = D15.

The quantities in the DQP formula above are generally not more difficult to quantify than those in the
UPP formulas and do not necessarily require the actual measurement of quality. Premerger margins are an
important input in UPP calculations; these are the same premerger margins that are inputs to the DQP
formula. The diversion ratios associated with price effects need not be that different from diversion ratios

associated with small but significant changes in quality.

While demand estimation can provide a good estimate of the degree of substitution between products
as a result of price changes, without a measure of quality or privacy protection a similar estimation would
not be possible. However, it is only possible to estimate demand if there are the time, data, and budget,
which is not common. Instead, diversion ratios for price effects are usually estimated in ways that could
easily be applied to the case of quality effects.

As a starting point, diversion ratios are estimated using market shares. If services 1 and 2 have shares
s; and s, and users leaving service 1 in response to a decrease in quality divert to other services in
proportion to the other services’ shares, then D;, = s,/(1 — s1). This will not be the right assumption if
there is significant diversion outside of the market used to calculate shares or if the merging services 1 and
2 are atypical competitors in the sense of being either close or far in product space.

Another common approach is to use switching data to estimate a diversion ratio. Even though the
switching observed in the data is often not the result of price changes, this switching will often be used to
inform the closeness of competition between the products of the merging parties. It seems just as legitimate
to use such switching to quantify the diversion between merging services to quantify the diversion as a
result of changes in quality.

The effect of natural experiments is also used to inform the diversion ratio from price changes even
when the “natural” event that drives the resulting changes in the market is usually not exogenous changes
in price. In fact, one may be able to use discreet changes in quality to measure substitution patterns. Notice
that it is unnecessary to measure the size of the change in quality, only the effect of that change on the
number of service users.



As long as the online services make a trade-off between attracting more users through higher quality
or providing more privacy protections and lower per user profits, then they are acting as if they are optimally
setting the variables t4,...,t,, as described above. The analysis above demonstrates that those variables
need not be precisely defined to provide a quantification of merger effects similar to quantifications
commonly used by competition authorities.

5 Conclusion

In this paper, | provide a framework for analyzing the competitive effects from a merger of online services
that compete in the level of privacy offered to consumers. The framework suggests that the issues raised as
a result of a good offered for free or an inability to measure changes in quality or privacy need not interfere
with a quantification of merger effects along those dimensions.

In supplementary materials prepared for his panel presentation at the American Bar Association’s 2015

Antitrust and Intellectual Property Conference, Daniel Sokol states,

A review of the academic literature specific to Big Data and antitrust reveals few articles
specifically on the topic. A number of marketing and economic papers address how Big
Data may impact markets more broadly but are not specific to antitrust. Scholars have yet
to make an in-depth analysis of why Big Data issues are antitrust issues and institutionally
should be solved under antitrust law rather than consumer protection law.*

This paper is perhaps an initial step in filling that apparent gap in the literature. Although the market
structure of many real-world merger investigations will not match the set of facts that | have assumed here,
advertising-supported online services offered to consumers for free is the most common business model for
online services.

35DD Sokol, ‘Antitrust and Big Data: The Academic Perspective’ [2015]
<http://www.eventscribe.com/2015/AntitrustIP/assets/handouts/216490b.pdf>, 1.
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