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Abstract

Firms may share information to discover potential synergies between their data sets
and algorithms, eventually leading to more efficient mergers and acquisitions (M&A)
decisions. However, information sharing also modifies the competitive balance when
companies do not merge, and a firm may be reluctant to share information with po-
tential rivals. Under general conditions, we show that firms benefit from (partially)
sharing information. By doing so, they can merge conditionally based on high syn-
ergies. Compared to a laissez-faire situation, the presence of a regulator allowing or
refusing the M&A may increase or decrease information sharing, with a concomitant
increase or decrease in consumer surplus. Hence, regulation can lower the surplus of
consumers it is willing to protect. An optimal merger policy combines merger control

with mandated data-sharing rules.
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The rise of Al-powered production and operation systems is pressing digital firms to acquire
the largest amount of data to improve their product quality and maximize their profits.!
A central way to secure access to high-quality data is by acquiring data-intensive firms.
In recent years, the possibility to acquire the data sets and data sources of a target has
indeed become an essential motivation for many M&As (de Corniere and Taylor, 2024a;
Gautier and Maitry, 2024).? For instance, one reason Facebook acquired WhatsApp and
Instagram was to merge the profiles of users of these platforms with those of Facebook,
optimizing its targeted advertising systems.

These data-driven mergers generate new types of synergies resulting from the combi-
nation of data sets and algorithms, especially as the efficiency of Al systems is boosted
with rich data from various sources. Nevertheless, merging comes at a risk for firms, and
many M&As between digital firms fail to deliver positive outcomes (Gautier and Lamesch,
2021).% Indeed, while the profits of a firm can be enhanced by leveraging the data accu-
mulated by the target into its algorithms, this is not a certainty: the synergies between
the data and algorithms of firms are unknown before the M&A, even if companies have
a good understanding of the likelihood of these synergies. The value of these information
synergies can be known for sure only by integrating the new data into a firm’s information
systems and by eventually training its algorithms with it. As emphasized by Experian,
the role of data quality and information synergies is becoming more and more central for
M&As between digital firms and brings significant uncertainty over merger outcomes.*
Anticipating the synergies resulting from a merger is, therefore, a central issue for firms
engaging in M&As and for regulators willing to protect consumers.

In this paper, we consider how sharing data before a merger can help firms learn the
complementarity of data and algorithms that they have developed and the extent of syner-
gies that may arise after a M&A. Data sharing has become an increasingly common market
practice among firms (Scaria, Berghmans, Pont, Arnaut and Leconte, 2018), sometimes

even among direct competitors (Choe, Cong and Wang, 2024). We argue that data shar-

IFor Data-Guzzling AI Companies, the Internet Is Too Small, Wall Street Journal, April 1, 2024.

“For the years 2015-2021, Cautier and Maitry (2024) evaluate that 30% of digital M&A by big tech
firms were data-driven, and particularly by firms using Al intensively.

3See also The Three Reasons Why Tech M&A Deals Fail To Deliver Value, Forbes, October 19, 2017.
In particular, several flagship mergers have failed because synergies have been inaccurately anticipated,
including America Online/Netscape, Twitter/Vine, Yahoo/Tumblr, and Yahoo/Broadcast.com.

4The critical role of data quality in mergers and acquisitions, Experian, last accessed, March 19, 2024.
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ing could also be used in the context of M&As when firms want to anticipate the value
of information synergies before moving further into the merger process. We provide a
theoretical analysis to understand the conditions for information sharing and pre-merger
learning of synergies. In turn, we analyze the optimal design of a merger policy when
firms may engage in pre-merger data-sharing practices. The increasing role of data in
digital markets has indeed called for changes in existing regulations to ensure competitive
markets and to protect consumers, with a special emphasis on merger control (Crémer,
de Montjoye and Schweitzer, 2019; Tirole, 2023).

We consider a market where two firms, labeled 1 and 2, compete for the sale of their
products. Firm 2 can acquire Firm 1, which would generate information synergies, but
does not know for sure whether such a merger is profitable: if synergies are high, Firm 2
is willing to merge, but if they are low, the merger induces a loss and firms are better off
competing.” To anticipate merger outcomes, Firm 2 can learn the value of the synergies
before the merger takes place by acquiring some of Firm 1’s data, but doing so is costly: by
giving away some of its data, Firm 1 also gives away a strategic asset that can help Firm 2
being more competitive, to the detriment of Firm 1 (Arrow, 1972; Jones and Tonetti, 2020;
Wu, Hitt and Lou, 2020).% This loss of value of Firm 1 matters if synergies are learned to
be low and firms end up competing, but also if synergies are high and the merger takes
place, in which case Firm 2 can pay a lower price for the acquisition if Firm 1 has shared
some of its data and lost its competitiveness. Hence, Firm 1 is reluctant to share its data,
and Firm 2 must compensate for the expected loss from sharing at a price that increases
with the amount of data it wants to obtain.

In the absence of merger control, we show that firms always want to share information
if their best alternative is to merge under incomplete information. This suggests that
firms should not merge under incomplete information when they can share information.
In other words, according to our model, if firms engage in a M&A, they should necessarily
have shared information before doing so and know the value of synergies at the time of the

M&A. This result holds as soon as the regulation is not binding and does so even if firms

5Merger losses typically result from the cost to merge, potential shocks of culture (Weber and Camerer,
2003) or X-inefficiencies.

5Throughout the article, we use equivalently the terms information “sharing” and “selling,” consistently
with the literature (Horner and Skrzypacz, 2016) and with the definitions adopted in recent data protection
laws (see for instance the California Consumer Privacy Act).
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have an excellent estimate of the likelihood of synergies before sharing and are almost
sure that synergies are high. In this case, firms still benefit from sharing information and
learning the value of synergies before the M&A, as the probability that they don’t merge
and end up competing more fiercely because of the shared information is low.

We then examine the impact of regulation on the firms’ decision to share information
and, in turn, on consumer surplus. A regulator such as a competition authority will have
a lenient view on information sharing practices: competition between firms will be fiercer
after the information is shared, to the benefit of consumers. However, for this reason,
the regulator may be tempted not to allow M&As even if synergies are high to protect
consumer surplus, reducing the incentives for information sharing. Hence, we show that
the presence of the regulator may discourage firms from sharing information and may
induce them to either merge under incomplete information or compete instead of sharing.
In turn, firms compete less intensively when they share less information, to the detriment
of consumers. Thus, while the regulator decides whether to block the M&A to maximize
consumer surplus, its presence may, in fact, reduce consumer surplus compared to a laissez-
faire situation. This result is in the spirit of second-best analysis. It suggests that the
protection of consumers through merger control can be detrimental to their surplus and
that no regulatory intervention may be best for both consumers and firms. This negative
impact of regulatory oversight can be offset if the regulator can mandate information
sharing by the firms on top of merger control.

Finally, we show that information sharing allows firms to influence regulators’ decisions.
Indeed, by sharing information, firms can merge conditional on synergies being high, which
maximizes the gains from a merger for firms and for consumers. Hence, sharing information
can be used by the firms to convince the regulator that a M&A will be good for consumers.
In contrast, the regulator would otherwise block a merger under incomplete information
for which there is a risk that synergies are low and the merger is detrimental to consumers.

Our results have important strategic implications. For managers of large digital com-
panies, our setting provides a way to anticipate the value of a M&A when the merger
of data sets and algorithms is involved. When merger control is lenient, merging under
incomplete information over the value of the information synergies is never profitable if

firms can obtain some data from their potential target instead and make their merger



decision with perfect information over the merger outcome.

Sharing can also have subtle effects that influence the decisions of a competition au-
thority and may help firms proceed with a M&A. Indeed, when merger control is stringent,
the firms can induce the regulator to accept the M&A if they share some information, even
though the regulator would block the merger without sharing. Such effects should be ac-
counted for by managers, as they can allow them to secure M&A deals and yield significant
profit gains.

Hence, for managers of potential targets such as digital start-ups, being ready to share
data can enable valuable M&As to take place. At the same time, they would not occur
without information sharing — either because a merger under incomplete information is not
profitable or when it is profitable because merging under incomplete information may not
be allowed by the competition authority. This suggests that, as firms adopt pre-merger
data-sharing practices, the number of efficient M&A deals should rise, while firms should
engage in fewer inefficient M&As. We discuss ways to enable firms to share their data,
either in exchange for money using data marketplaces or for free, when the potential target
can have a stake in the M&A.

These issues are particularly pressing since the wide adoption of Al techniques is
sharply raising the potential value of data-driven mergers, increasing further the num-
bers of data-driven M&As.” Hence, our main message is prospective and highlights the
potential benefits of information sharing for firms and consumers in the future.

It is even likely that firms willing to anticipate the value of information synergies
have already adopted pre-merger data-sharing practices. Several merger cases point to
this. First, before being acquired by Google, Fitbit had moved its data to Google Cloud
Healthcare API. Doing so allowed Google to leverage its Al algorithms using Fitbit’s data,
and at that time, this strategic move was seen by specialists as a first step in the direction
of the acquisition of Fitbit by Google.”®

Secondly, before acquiring The Weather Company, IBM had dealt with a partnership
granting it access to The Weather Company’s data through the IBM Cloud. In turn,

both firms integrated weather data with IBM analytics services. The firms expected high

"Make Data a Strategic Priority in Your Post-Merger Integration, PwC, last accessed, August 20, 2024.
8Why Fitbit could make a good Google acquisition, ZDNET, May 3, 2018.
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complementarity between the data and prediction services of The Weather Company and
the data collected by a large amount of IBM IoT sensors.” Our analysis suggests these
types of partnerships are a way for firms to probe the complementarity of their data and
algorithms, allowing them to make efficient M&A decisions. In the case of Google/Fitbit
and IBM/The Weather Company, these partnerships were followed by acquisitions, im-
plying that the firms may have assessed a high level of synergies between their data and
algorithms.

Pre-merger data-sharing practices will likely surpass these illustrative examples since
firms do not necessarily need a (sometimes complex) partnership to assess synergies; they
can simply share part of their data sets. Yet, there is no empirical evidence of pre-merger
data sharing outside broader partnerships, mainly because data-sharing deals are rarely
advertised by firms. Even if firms have the right to share their data with third-parties, '’
they are usually not transparent about it since data-sharing practices may raise red flags
among consumers willing to protect their privacy.

Our theoretical framework provides valuable insights for regulators regarding the like-
lihood of pre-merger information-sharing practices. When empirical evidence is difficult to
find, we inform policymakers, such as competition authorities, that pre-M&A information-
sharing practices may already have been adopted by digital firms. This calls for structural
regulatory changes since we show that strict merger control can reduce social welfare when
it ignores the role of pre-merger data sharing in the merger process. As previously ex-
plained, an optimal regulation combines merger control with mandated data-sharing poli-
cies. Such policies have recently been enacted in the European Data Act, for instance,'’
and we argue that competition authorities should use these types of regulations to protect
at best consumers and digital industries.

The remainder of this article is organized as follows. We review the literature on
information sharing and data-driven M&As in Section 1, we describe the model in Section

2, and we characterize the equilibrium in Section 3. We analyze in Section 4 how regulation

9IBM and The Weather Company Partner to Bring Advanced Weather Insights to Business, PR
Newswire, March 31, 2015

OFor instance, sharing and selling personal data is allowed under Article 1798.100 of the California
Consumer Privacy Act (California Consumer Privacy Act) and in Europe under Article 47 of the General
Data Protection Regulation (General Data Protection Regulation), as long as there is a legitimate interest
(which may include the assessment of a merger value) for the firm sharing the data.

"Data Act, December 22, 2023.


https://www.prnewswire.com/news-releases/ibm-and-the-weather-company-partner-to-bring-advanced-weather-insights-to-business-300058265.html
https://www.prnewswire.com/news-releases/ibm-and-the-weather-company-partner-to-bring-advanced-weather-insights-to-business-300058265.html
https://cppa.ca.gov/regulations/pdf/cppa_act.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
https://eur-lex.europa.eu/eli/reg/2023/2854

shapes information sharing and surplus. We extend the model in several directions in
Section 5. We provide managerial and policy implications in Section 6, and we conclude

in Section 7.

1 Literature

Our main contribution highlights a novel rationale for rival firms to benefit from shar-
ing information. When firms share information, the resulting competition becomes more
intense, in line with the effects analyzed by Arrow (1972), and by d’Aspremont, Bhat-
tacharya and Gérard-Varet (2000) and Anton and Yao (2002) in the case of innovation.
However, we show that efficiency gains compensate for this competitive loss as firms learn
the synergies from merging their data sets and make their M&A decision according to
the value of these synergies. A follow-up contribution is to show that this trade-off has
nontrivial effects on the optimal regulation of information-sharing practices. Sharing in-
formation among rival firms, data-driven mergers, and regulating information sharing have
been separately studied in the literature.

The literature has analyzed firms selling consumer data to their competitors data for
the identification of loyal and switching customers (Chen, Narasimhan and Zhang, 2001;
Liu and Serfes, 2006), and more recently for first-degree price discrimination purposes
(Choe et al., 2024) and when data generates a consumption externality (Bhargava, Dubus,
Ronayne and Shekhar, 2024).

Concerning data-driven M&As, Chen, Choe, Cong and Matsushima (2022) and de Corniere
and Taylor (2024a) theoretically analyze the impacts of a data-driven merger on consumers
when data can be used for product quality enhancement. In Chen et al. (2022), a data-
driven merger increases consumer surplus as long as competitors remain in the market.
This is not always the case in de Corniere and Taylor (2024a), and a merger’s impact
on consumers critically depends on whether firms can trade data before the merger takes
place and on the extent to which data allows firms to extract surplus. Bounie, Dubus and
Waelbroeck (2023) analyze mergers between data intermediaries and shows that their com-
petitive impacts on product markets depend on how a merger changes the selling strategies

of intermediaries and their incentives to collect data. A merger is always profitable for a



firm in these models, focusing on consumer merger impacts. We use a general formulation
of firms’ profits and consumer surplus before and after a M&A, such that our model nests
these different micro-founded effects. In turn, we show how accounting for uncertainty
over the merger outcome critically changes the M&A decisions of the firms and consumer
surplus.

There is an active policy debate on how to regulate data-driven digital markets. When
data has pro-competitive effects, Crémer et al. (2019) and Tirole (2023) propose to foster
data-sharing practices to ensure competition on a level playing field. An extreme way of
doing so is through mandated data sharing rules forcing firms to share data with their
competitors (Feasey and de Streel, 2020). For instance, the Digital Markets Act recently
enacted in Europe enforces a data access right under Article 61, which requires large digital
gatekeepers providing online search services to make their search data accessible to other
digital firms under fair, reasonable, and non-discriminatory terms.'? Our contribution to
these debates will be to characterize the conditions for a regulator to allow firms to share
information and to mandate data sharing between rival firms. In turn, our results imply
that mandated data-sharing rules should give firms incentives to request access to other
companies’ data and to explore these data to learn the value of information synergies.
Hence, this suggests a causal impact of mandated data-sharing rules on firms’ incentives
to merge and merger efficiency.

Finally, competition authorities have also implemented a new merger remedy to prevent
firms from acquiring data dominance. In merger cases such as Facebook/WhatsApp and
Google/Fitbit, the merging firms have been forbidden to merge their data sets after the
merger occurred (Kramer and Shekhar, 2024). Our model accounts for such a data-siloing
remedy, and we show that firms share more information when they anticipate that data

silos may be requested.

2 Model

We consider two firms, indexed by 1 and 2, that are competitors for providing a service

or product and making individual profits 70 and 7J. The industry profit is 70 := 7 + 79.

12Gee The Digital Markets Act: ensuring fair and open digital markets, European Commission, last
accessed October 10, 2024.
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The baseline model in Section 3 assumes that if firms decide to merge, no regulator can
prevent the M&A. Regulatory oversight is analyzed in Section 4.

Figure 1 introduces the sequence of events; we then delve into each stage, the variables
of interest, and our main assumptions. The Appendix provides a quality competition

rationale for the assumptions made below.

Exploration at cost Firms decide whether

C(s) for Firm 2 to compete or merge
Contract on sharing s: Learn synergies Development &
payment T'(s) to Firm 1 0ec{6,0} sale of products

Figure 1: Sequence of events

Sharing and contracting. Firms have a stock of data generated by their activities.
Firm 1 can share a proportion s € [0,1] of its data with Firm 2 in exchange for a lump

sum transfer 7T'(s).

Synergies and exploration. Combining data from Firms 1 and 2 will generate infor-
mation synergies of value § € {6,0}, 6 > 6, which will impact the profits of the firms and
the surplus of consumers. The value of  is unknown to firms, but each company knows
that § = @ with probability a, and § = § with probability 1 — a.

By exploring Firm 1’s data, Firm 2 learns the value of the synergies and can, in turn,
develop a product that uses the data from Firm 1. Inferring the total synergistic value of
the data of Firm 1 from a subset s entails a cost of exploration of C(.), which depends
on the amount of data explored. Upon paying this cost, the firms learn the value of the
synergies 0. To simplify, we assume in the basic model analysis that both firms learn
synergies. We show in Section 5.1 that our results are robust to the case where Firm 2
receives this information privately.

It is well documented in the literature on statistics and machine learning that inferring

information from missing data is costly, and statistical models perform better when more

130ur results also hold for general distributions of probabilities over a continuous set of outcomes of the

type 0 € [0, 6]. For simplicity, we focus on the binary case.



data is available (see, e.g., Neiswanger and Xing (2017)).'* For this reason, we assume that
the exploration cost C(.) required to infer the level of synergies decreases with the amount

of information explored.'® For simplicity, we also make standard Inada conditions:'®

(H1) Exploration cost: C(.), C"(.) >0, C(0) = +oo, C'(0) = —c0 & C'(1) = C(1) = 0.

Hence, if s information has been shared, Firm 2 incurs an exploration cost of C/(s).
Note that other costs can arise, like structural costs to store and analyze the data, or
develop new algorithms. For simplicity these development costs are included in the profit

functions in the different outcomes of the game.

Merger decision. The decision to merge can happen under imperfect information if
synergies are not learned. On the contrary, if Firm 2 has acquired and explored data from
Firm 1, firms can also merge with perfect information about the synergies.

Hence, firms face the following options at the beginning of the game: compete; share
information before the M&A, and make their M&A decision with perfect information over
the synergies; or merge under incomplete information. We assume that a merger is final
and that divestment of assets is not possible.!”

At the M&A stage, we focus on Firm 2 making a TIOLI offer to Firm 1 and capturing
all industry surplus from the merger. We will see that this bargaining mode yields an
equilibrium amount of data shared that also maximizes industry profits. We analyze other

distributions of bargaining power in Section 5.2.

MYntuitively, if more data increases the cost of exploration, Firm 2 can focus on a subset of the database.

15 An alternative way to model this inference is using a probability to learn the synergies that increase
with the amount of data shared. Both models are isomorphic and yield similar qualitative insights.

'SWhat matters here is that this cost decreases with s. Other conditions are for analytical convenience
and can be easily relaxed without changing the qualitative results.

"n practice, divestment can follow a merger, and the model can be extended to allow for divestment.
For instance, Nokia bought Withings in 2016 — a company specializing in health wearables — and distributed
watches under the Nokia name. At the demand of the previous owner of Withings, Nokia divested in 2018
and the connected watches sold under the Withings name again. See Nokia is selling its digital health
business back to the co-founder of Withings, The Verge, May 2, 2018. Nevertheless, divestment can be
difficult to achieve for data-driven mergers that may raise privacy concerns among consumers, and which
play an important role in their valuation of digital products. Such concerns could hardly be forgotten if,
after the merger, synergies are low and firms separate their activities. See for instance "Tossed my Fitbit
in the trash’: users fear for privacy after Google buys a company, The Guardian, November 6, 2019.

10
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Competition. After sharing information and learning the value of the synergies,
Firm 2 can improve its product using the data. If firms compete, their profits are denoted
by 7¢(s,6), continuous in s for any 6.

Integrating data from Firm 1 into its algorithms allows Firm 2 to enhance the consumer
value for its product to an extent that depends on the value of information synergies. In a
competitive setting, this may negatively impact the profit of Firm 1 (Arrow, 1972; Anton
and Yao, 2002), and we assume that 7{ (s, ) decreases with s.

87r2c(s, 0)
0s

on'(s,0)

H2 A ffect:
(H2) rrow effec s

>02=

We denote by 7 (s, #) the total industry profit under competition in state § when Firm 2
has acquired s data from Firm 1: 79(s,0) = n{'(s,0) + 75 (s, 0).

The Arrow assumption is compatible with industry profits increasing with the amount
of data shared. We assume that sharing data reduces the industry’s total profits when

synergies are low, leaving the possibility that they increase with s when synergies are high.

0 (s,0)

0.
0s <

(H3) Industry loss with low synergies:

Data sharing may also increase the profits of firms that share information, for instance, if it
facilitates collusion or coordination with the receiver. If this were the case when synergies
are low, firms would always want to share information since doing so softens competition
and allows them to make better M&A decisions. The tradeoff between the competitive
loss from sharing and the efficiency gain in merger decision starts playing a role as soon
as data sharing reduces the profits of Firm 1 and of the industry, which is ensured by
Assumptions (H2) and (H3) for all values of s. Under these conditions, firms are initially
reluctant to engage in data-sharing practices.

When synergies are high, there may be a non-monotonic relationship between the
amount of sharing and industry profits under competition. If Firm 2 is initially at a
competitive disadvantage, a small amount of information sharing will not enable Firm
2 to be a leader on the market but will increase the competitive pressure on Firm 1,

decreasing industry profits. As firms share large amounts of information, Firm 2 may be

11



the new leader in the market when synergies are high, providing high value to consumers
and weakening competition with Firm 1. This non-monotonic pattern is present in our

quality model.'®

(H4) 7%(s,0) is quasi-convex in s.

Under this condition, ﬂc(s,g) can be any convex function, any monotonous function (in-
cluding concave functions), or any function that first decreases and then increases.
Finally, in the limit case where s = 0, the firms make the baseline competitive profits

(which do not depend on the value of information synergies):

(1) Vi, 0, 7§ (0,6) = ).

Merger with information sharing. If firms merge after data has been shared, the
merged firm makes profits denoted by 7 (6), which depends on the value of the synergies.
For ex-ante information sharing to create an option value, we assume that the industry

profit is higher under a merger than under competition only if synergies are high, that is

Option value: Vs, 7 (0) > 7 (s,0),
(H5)
& m(9) < 7%(s,0).

Note that this assumption combined with (1) implies 7™ () > 7™ (9).

A merger is detrimental to firms if synergies are low. This loss captures merger costs,
or the potential value losses resulting from shocks of cultures, for instance. A merger
will yield a positive outcome only if the information synergies are high and dominate the
total losses induced by the M&A.' Information sharing will thus allow the firms to avoid
mergers when synergies are low. Gaining this option is costly for firms because Firm 2
incurs the exploration cost C(s), and also because the industry competitive profits are

reduced when information is shared and synergies are low under (H3).

18Using the terminology of de Corniere and Taylor (2024b), data is unilaterally pro-competitive in our
model when synergies are low. With high synergies, data may be either unilaterally pro- or anti-competitive,
or pro-competitive for small amounts of data shared, and anti-competitive after a point.

For digital products that intensively use consumer data, the developer’s identity of a product is not
neutral: a product developed by Google has the stamp “Google” on it. In particular, it inherits consumers’
concerns about privacy, which may lower their valuation for the product after the acquisition.

12



Merger under imperfect information. When firms merge under incomplete in-
formation, the merged firm makes profits equal to 7 () when synergies are high (with
prob. «) and to 7 (6) when synergies are low (with prob. 1 — ). The merged entity
has access to all the firms’ data and incurs no inference cost (since C'(1) = 0). Thus, the

expected payoff of the industry if there is a merger under imperfect information is

E[xM(0)] := (1 — a)7™ () + a 7™ ().

Hence, a merger under incomplete information is beneficial only if

(2) E[x" ()] > =°.

A M&A is efficient for firms if condition (2) is satisfied and the expected payoff of a merger
under imperfect information is higher than industry profits without sharing. It is clear

that without sharing, Firm 2 will acquire Firm 1 only when the M&A is ex-ante efficient.

3 Equilibrium Analysis

Given our assumption that both firms learn the level of synergy if there is exploration, the
game is one of symmetric information. Our concept of equilibrium is subgame perfection,
and as usual, we proceed backward in our analysis.

As given in Figure 1, the timing is as follows: in the first stage, Firm 2 chooses to
either stay uninformed, or to purchase s information from Firm 1 for transfer 7'(s), in
which case it explores the data at a cost C(s) and both firms learn 6. In the second stage,
Firm 2 chooses whether to compete with Firm 1, or to make a TIOLI offer to acquire Firm
1. If Firm 1 declines the offer, firms compete. Hence, to solve the game, we first consider
Firm 2, which acquires data from Firm 1. We characterize the price of an acquisition
if synergies are high, and the profits in case firms compete (either if synergies are low,
or if synergies are high and Firm 1 declines the offer of Firm 2). We then derive Firm
2’s expected payoff and characterize the optimal amount of information acquired by Firm
2. Finally, we provide conditions for information sharing to yield greater profits than

competing without sharing and than merging under incomplete information.
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3.1 Profits with Information Sharing

Stage 2: profits with sharing. Suppose Firm 1 shares s with Firm 2, who explores the
data (at a cost C(s)), such that firms learn the value of the synergies. Under Assumption
(H5), firms are willing to merge when synergies are high (with prob. 1 — «). In this
case, Firm 2 can make a TIOLI offer to buy Firm 1’s asset at a price 7{(s, ) that will
make Firm 1 indifferent between merging and not merging. The resulting M&A profits
are equal to 7 (f). If synergies are low (with prob. «), a merger is not profitable, and

firms compete with a total industry profit 7€ (s, 8).

Stage 1: sharing decision. Firm 1 makes expected profits when sharing s information
equal to E[r{(s,0)] = (1 — )7l (s,0) + a 7 (s,8). According to the Arrow effect, Firm 1
incurs a competitive loss from sharing information, and Firm 2 pays T(s) = 7 —E[r{ (s, 0)]

to compensate for this loss and to acquire information s.

Lemma 1. Firm 2 pays T(s) = 7 — E[n$(s,0)] for sharing s. If synergies are learned

to be high, Firm 2 pays ' (s,0) to acquire Firm 1.

Firm 2 is willing to acquire information only if it can recoup the exploration cost
C(s) and the price of information T'(s). We note ua(s, ) the expected value of Firm 2

purchasing information s from Firm 1 and exploring, net of the no-sharing payoff 73:

Firm 2’s profits if Firm 2’s Price of
0 and firms merge profits if 6 data T'(s)

(3) wa(s,a) =1~ a)(w"(0) — Y (5,0)) + a5 (s,0) — (n] —E[n{ (s,0)]) —73 — C(s)

=IT4(s,a) — 7

where I14(s, ) denotes the industry ex-ante profit if s is shared before the merger

(4) Ma(s, @) := (1 —a)7™ (@) + a7, 0) — C(s).

Because Firm 2 makes TIOLI offers to Firm 1 when acquiring information and at the time
of the merger, it captures all industry’s surplus. Hence, the optimal amount of information
shared by Firm 1 will maximize ug(.) as well as the total industry’s profits TI4(.).

Overall, the value of ex-ante sharing will be to create an option for Firm 2 when making
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its merger decision. It will be able to merge only when synergies are high, and the merger

is efficient, thereby avoiding inefficient mergers when synergies are low.

Optimal amount of information shared. An increase in the amount of information
shared has two opposite effects on the expected profits of Firm 2. On the one hand, more

C
information is costly to acquire from Firm 1. Under Assumption (H3), %TS’@

< 0 and
the potential gains for Firm 2 acquiring s information in the competition mode when
synergies are low are always dominated by the loss of Firm 1, captured by transfer 7'(s).
To minimize this loss, Firm 2 needs to learn the value of synergies using the smallest
possible information.

On the other hand, more information decreases the data exploration cost C(s). Under
(H1), using only a tiny share of data to learn the synergies induces a very high cost, which
is not profitable for Firm 2. Overall, the optimal amount of information shared balances

these two opposite effects of information acquisition on the profits of Firm 2, and the

equilibrium amount of information shared by firms s*(a), which depends on «, satisfies

orC (s* 0
(5) aw(s&sm),) = O'(s*(a)).
For simplicity, we assume a unique s*(«) satisfies this condition. This is the case, for

instance, when 7 (s, §) is concave in s.

3.2 Equilibrium Information Sharing

There will be sharing of information if the maximal industry expected payoff when informa-
tion is shared before the merger (IT% (o) := II4(s* (), @) is greater than (i) the expected
profits of merging under imperfect information E[x ()] and (1) the competitive profits

of the firms 7V:

IT () > max{E[ﬂM(G)],ﬁo}.

The benefits of sharing information depend on the best alternative to sharing for the
firms, i.e., merging under incomplete information or competing. If competition dominates
a merger under incomplete information, sharing can allow M&As when synergies are high.

If merging under incomplete information dominates competition, sharing allows the firms
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to avoid mergers when synergies are low.

Information sharing will be profitable if it yields a greater expected payoff than this
best alternative. In the rest of this section, we first show that Firm 2’s equilibrium profits
with information sharing are always greater than those when merging under incomplete

information. We then provide conditions for information sharing to dominate competition.

Sharing information dominates merging under incomplete information. Shar-
ing information gives Firm 2 the option to avoid mergers when synergies are low, thereby
yielding profits that are always greater than a merger under incomplete information. The
exploration cost and competitive loss in case of low synergies resulting from information

sharing are offset by the gains from merger avoidance in case of low synergies.

Proposition 1.

Information sharing is more profitable than merging under incomplete information.

Proof. We can rearrange the expression of the expected profits of Firm 2 with information

sharing (which are equal to those of the industry as shown in (3)):

a(s, @) =E[x"(0)] + a(x(s,0) — () —  C(s).
——’

Gains from merger Exploration

avoidance if 8, >0 (H5) cost, <0 (HI)

From (3), we know that the equilibrium amount of information shared s*(«) maximizes

I14(s, ). Hence, necessarily, IT% (o) > T14(1, ) > E[xY(0)]. O

Proposition 1 shows that, by sharing information and learning the value of synergies
before the M&A, firms can always do better than merging under incomplete information.
This is because the benefit of having the option not to merge when synergies are low is
first order, while the incremental competitive and exploration costs with partial sharing is
second order. This suggests that, in the absence of merger control, M&As under incomplete
information do not occur as long as firms can share information and learn the value of
synergies. In other words, in our model, if a merger takes place, firms have necessarily

shared information before the merger and do not merge under incomplete information.
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Merging vs. competing. While industry profits 7° are independent from the degree
of uncertainty of the synergies before the merger, this is not the case for E[x*(6)] and
IT4(s,a), which depend non trivially on the value of «a.

In particular, E[x™ ()] and I14(s, a) are the highest when o = 0, in which case they
both are equal to 7 ().?" Therefore, a necessary condition for a merger to take place is
(6) (@) > 7°.

Otherwise, firms always prefer competition to mergers and to sharing information.
When « increases, the probability of low synergies becomes higher and E[r" (#)] and

[14(s, ) decrease, with T14(s,a) > E[r™ ()] for @ > 0. In the limit case where a = 1,

(H3) and (H5) ensure that a merger is never profitable and firms always compete with 7.

M (5)7770

AL = ) -

, firms are indifferent between merging under incomplete informa-
tion and competing. Moreover, under condition (6), there exists ag, with 0 < a3 < ag < 1
such that firms share information before the merger if and only if & < as. When « is
smaller than «j, sharing information dominates merging under incomplete information
which constitutes the best outside option. In this case, information sharing allows firms
to avoid mergers when low synergies exist. When a1 < a < ag sharing information domi-

nates competition and will enable M&As to take place when synergies are high. When «

is greater than ao, firms compete. Figure 2 illustrates these results.

When o = 0, TT4(s, @) is equal to 7 (f) — C(.). The firms share all the data (s*(0) = 1) and incur an
exploration cost equal to C(1), so that T14(1) in this case is equal to 7™ (6).
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Figure 2: Equilibrium profits without regulation.

This intuition is formally established in the following proposition.
Proposition 2.

(i) There is information sharing only if 7™ (0) > =0.

(i) Under this condition, there exist oy and ag, with 0 < a1 < ag < 1 such that:

e information sharing happens if, and only if, a < ag,

e sharing prevents firms from merging when synergies are low if a < aq and allows

mergers to occur when synergies are high if o € (o, ag).

Proposition 2 shows that firms can benefit from information sharing even if they have
an excellent estimate (« close to one or zero). In particular, when « is close to zero, sharing
almost all data is the optimal strategy because the probability of firms competing is low
(see (5)). While merging under incomplete information dominates competition when «
is close to zero, sharing and exploring information gives the option not to merge when
synergies are low at a small incremental cost for exploration (since an optimum s*(«) is
close to one in this case).

Information sharing also broadens the scope of profitable M& As, since it allows mergers
to take place when o1 < a < a9, while firms would rather compete if sharing was not
possible. This result suggests that the number of efficient M&A deals should rise as pre-

merger information-sharing practices are adopted by firms.
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4 Information Sharing in the Shadow of a Regulator

We introduce a competition authority in charge of allowing or preventing M&As. This reg-
ulator clears M&As that strictly increase consumer surplus and blocks them otherwise.?!

We analyze how the presence of the regulator impacts the firms’ incentives to share
information before the merger. We will show that firms may share less information when
there is a regulator than in a laissez-faire situation. This is detrimental to consumers, and

regulation can lower the surplus of consumers it is willing to protect. We then discuss

regulatory options to correct this negative effect of merger control.

4.1 Consumer Surplus

Without sharing, C'S? denotes consumer surplus when firms compete. When a portion s of
data has been shared, and firms compete in state #, consumer surplus will equal C'S® (s, 6).

We assume that surplus under competition increases with s.

C
9CS%(5,6)

(H6) Consumer surplus: for all (s, 6), 5 > 0.
s

In the limit case where s = 0, consumers enjoy the baseline competitive surplus (which

does not depend on the value of information synergies):
v0,CS¢(0,0) = CS°.

Surplus after a M&A. A M&A will impact surplus by changing the competitive-
ness of the market and by allowing the merged firm to offer a product quality that depends
on the synergies. We denote C'SM(6) consumer surplus after a M&A, which is a function
of the synergies . We assume that, compared to the baseline competitive surplus CS%, a

M&A benefits consumers only when synergies are high and lowers their surplus otherwise:

(HT7) CSM @) > 0S8 > csM(g).

21 A regulator could also include industry profits in its M&A decision. This could capture long-term
considerations as the firms’ profits today change their ability to invest in innovation, which will later on
benefit consumers. Our qualitative results are robust to this type of alternative merger rule.
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We will see in the next section that (H7) ensures some M&As will be accepted under
incomplete information, while other M&As can be blocked by the regulator. Otherwise,
either C'S° > C'SM(f) and all mergers are blocked, or C.S™ () > €S and all mergers are
cleared under incomplete information.

If firms have shared all information and synergies are high, we assume surplus is greater
under competition than after a M&A. In this case, consumers benefit from the information

synergies and the enhanced competition.

(H8) CS°(1,0) > csM(@).

Overall, these assumptions are consistent with a narrative where consumers benefit from
better product quality when synergies are high and from a higher intensity of competition

between firms when s increases.

4.2 Merger Control

When evaluating a M&A proposal, the regulator will compare surplus if the merger is
cleared or blocked. The surplus gains from a merger depend on whether firms have shared
information before the M&A and whether the synergies are known to the firms and the
regulator. Let

G(s,0) :== CSM () — CS(s,0)

be the gain in consumer surplus from a M&A if firms share s and synergies are 6.

Merger control with information sharing. At the time the regulator evaluates a
M&A, Firm 1 has already shared s with Firm 2. Hence, both firms know the value of 6.
Firms request M&A approval if synergies are high, and the regulator can infer the value of
6 from their request.’? Thus, the surplus gains after sharing do not depend on the value
of « since firms ask for M&A approval only in case of high synergies.

The regulator clears a merger if G(s, ) is non-negative. Assumption (H7) ensures that

M&As are accepted if s is not too high. Moreover, (H8) implies that if firms share too

22 Alternatively, Cosnita-Langlais and Tropeano (2012) analyze how firms can signal the value of high
synergies when they are unknown to the regulator.
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much information, surplus under competition will be high, and the regulator will prefer

to block a M&A. Hence, as G(s,0) decreases with s, the regulator allows a M&A if

where 54 € [0,1] is the lowest amount of information that satisfies C.S (84, 0) = C.SM ().

Merger control without information sharing. Without sharing, the firms and the

regulator anticipate an expected gain from merging of:

- E[G(0,0)] : = (1 — a)G(0,8) 4+ aG(0, )
=(1—-a)CSM®) +aCcSM(9) — CS°.

and the regulator allows the merger if E[G(0, #)] is non-negative. This expression decreases
with o under (H7): it is equal to CSM (8)—CS° > 0 when a = 0, and to C.S™ (9)—~CS° < 0
when o = 1. Hence, there exists

R CSM(@) —CSO

®) = 0S5 (5) — 05 (0)

€ (0,1)

such that mergers are accepted under incomplete information only when « is below of.

As shown in Proposition 2, a merger under incomplete information yields higher profits

than competition when o < 1. Hence, the maximum expected profits without sharing is

o) R (@) = E[xM(9)] if a < min{a®, a1}

noshare

70 if o > min{af?, a1}

4.3 Equilibrium Strategies

When information is shared, the industry’s expected profits depend on whether the regu-

lator will accept or block the merger.

a(s,o) = (1 —a)a™(0) + a 7%(s,0) — C(s), if the merger is Approved,

(s, a) = (1 — a)n%(s,0) + a 7%(s,0) — C(s), if the merger is Blocked.
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Let X be the set of information shared that induces the regulator to authorize a merger if
synergies are high. (Since no regulatory oversight exists in the baseline model, ¥ = [0, 1].)
When a regulator is focused on consumer surplus, ¥ := {s : G(s,0) > 0}, and we have
shown there exists 84 € [0, 1] such that ¥ = [0, §]. Let s%(a) := argmax,cy, 114 (s, @) and
sp(a) == argmaxgy Ip(s, ).

If s*(a) € X, regulation has no effect since firms choose s% (o) = s*(«). However, if
s*(a) ¢ 2 (ie., s*(a) > %), firms have two options. Either they follow a “puppy dog”
strategy and share §4 to induce the regulator to approve the merger. Or they concede the
merger will be blocked and choose the best sharing consistent with no approval.

Overall, if firms choose to share information, they will induce a merger under high
synergies if I14(s% (a), ) > IIg(sp (), a). Let

I are(@) := max{ILa(sk (@), a), 5 (sp(a), @)}

share

be the maximum profits of the firms when they share information under a regulator. Then,
there will be information sharing only if IIZ (o) > TIE . ().

As soon as the presence of the regulator forces firms to adapt their sharing strategies,
they achieve lower profits and prefer to merge under incomplete information when « is
small or to compete instead of sharing when « is close to . In these cases, regulation

discourages firms from sharing, and they merge under incomplete information or compete

without sharing instead.
Lemma 2. Under regulation, there exist ag and o such that:
e firms merge under incomplete information instead of sharing when o € [0, ag);

e firms compete instead of sharing when o € [adt, as), where aff < as when regulation

is binding, i.e., when s*(ag) > §4.

The regulator may also block M&As under incomplete information but allow them
after information has been shared. In this case, firms can convince the regulator of the

benefits of a merger by sharing information and ask for a merger only if synergies are high.

Lemma 3. There exists o such that firms can convince the regulator to allow the merger
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in case synergies are high by sharing information when o € (af, o] (with oft < of if

IT% (aft) > 70), while without sharing, the regulator would block a MEA.

Figure 3 below illustrates how regulation changes the firms’ equilibrium strategies.”?
Profits
E[r"(9)]
()
Hfhare (O()
70 ' :
5 : : ™ (9)
! ! ! o
0 aQ aft 0452 a2

Figure 3: Equilibrium profits under regulation.

R

When firms share information, II; .

(o) depends on whether they share and merge
or share and compete. For sharing and competing to be profitable, it must yield more
profits than competing without sharing. This requires ﬂ'C(S,g) to be greater than 7¥ for
some values of s. As 7%(s,0) is quasi-concave, this necessary condition boils down to
7¢(1,0) > 7°.

In turn, the firms will prefer to share and merge or share and compete depending on

the value of threshold §4 above which mergers are blocked after information has been

shared, which determines the value of profits I14(s% («), o) and IIg(s§ (), cv).

Lemma 4. Firms may share and compete only if 7€(1,0) > 7°. Then, there exist o,
aQB < ag and §A(a) such that sharing information and competing is the equilibrium strategy

if and only if o € (B, af) and 54 < 54(a).

Regulation will lower consumer surplus by reducing firms’ incentives to share. This
is because consumers value information sharing between firms: it intensifies competition

while allowing Firm 2 to provide them with a higher utility. On the contrary, if firms

ZWe focus on a < aa, since otherwise, competing without sharing is the dominant strategy anyway and
the presence of the regulator does not change the equilibrium outcome.
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choose to share more information, anticipating that the merger will be blocked, merger

control will benefit consumers.

Proposition 3.

Suppose the requlator authorizes a merger only if it increases consumer surplus.

o If firms share information and request a merger, the amount of information shared

and consumer surplus are smaller than in the absence of a regqulator.

e If firms do not share information, the expected consumer surplus is smaller than in

the absence of a requlator.

o If firms share information and the merger is blocked, the amount of information

shared and consumer surplus are higher than in the absence of a requlator.

By sharing less information, firms lower consumer surplus under competition and in-
crease the surplus gain from M&A approval. The resulting impact on expected consumer
surplus is, therefore, negative. This effect is the strongest when regulation ultimately dis-
courages firms from sharing, such that they either merge under incomplete information
or compete instead of sharing. Since firms are constrained in their sharing strategies, the
presence of the regulator also reduces the industry’s profits. This implies that in these
cases, no-regulation Pareto dominates a situation where a regulator is willing to protect
consumers through merger control.

Regulation can benefit consumers by increasing firms’ incentives to share information
when they know a merger will be blocked anyway. On the one hand, more information
shared increases consumers’ surplus when firms compete. On the other hand, the regulator
blocks the merger precisely in cases where competition yields a higher surplus. For both

reasons, regulation benefits consumers when the regulator blocks the merger after sharing.

4.4 Optimal Regulation

We consider different regulatory tools recently discussed or implemented in the case of
data-driven mergers, and we analyze their impacts on the firm’s strategies and consumers.
We analyze successively variations in the strength of merger control, mandated data shar-

ing rules, and data silos.
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4.4.1 Merger Control Stringency

A regulator can be more or less lenient when considering the required surplus gain to allow a
merger. Starting from a strict consumer surplus evaluation, a regulator may allow mergers
that yield a slightly lower consumer surplus than competition. (This is implicitly the case
in horizontal merger guidelines where the price level approximates consumer surplus, and
mergers are approved when the anticipated increase in the Herfindhal index due to the
merger is small.)>* Conversely, a regulator may be cautious and only allow M&As that
increase surplus above a certain threshold. This begs the question of the “optimal degree
of stringency” in such an environment.

To model this, assume r € R such that a merger is approved when the gain G + r is
non-negative. (A lenient regulation has r positive, while a stringent one has r negative.)
That is, G(s,0) +r > 0 when firms share and explore, or E[G(0,6)] +r > 0 when firms do
not share information.

As 7 increases, the set %(r) := {s : G(s,0) + r > 0} and the equilibrium bound o (r)

also increase, making mergers under incomplete information more frequent.

When firms share information, condition G(s,@) > —r affects the decision to share

R

thare(@) decreases with 7. If firms share s%(«),

and merge vs. share and compete, and II

a decrease in r lowers consumer surplus by reducing data sharing by the firms.

R

hare(Q0), there exists a value rg such that firms prefer to share and

By continuity or IT
have the merger blocked if and only if » < 9. Hence, if » becomes smaller than rg, a more
stringent regulation benefits consumers by inducing firms to share more information and

compete regardless of the value of synergies.

Firms may also not share information because of regulation. In line with our

previous analysis, there exist thresholds ag(r) (increasing with r) above which II%  (a) >

E[x™(6)], and af}(r) (decreasing with r) above which 7% > II%  («).
Firms will not share either when o < ap(r), and firms merge under incomplete informa-
tion, or when o € [af(r), az], and firms compete without sharing. There, the regulator can

increase consumer surplus by setting 7 high enough for mergers to be accepted with s*(«),

24 Alternatively, the regulator could internalize the long-term effects of mergers on innovation.
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such that firms benefit from sharing. We illustrate this result in the quality competition
model analyzed in the Appendix.

Overall, because regulation has an ambiguous impact on the sharing strategies of the
firms and on consumer surplus, variation in regulation stringency will also change consumer
surplus ambiguously depending on the impact on sharing. There is no one-size-fits-all
degree of stringency, and the choice of the regulator requires knowing the value of «.
In the next section, we analyze an alternative regulatory tool allowing the regulator to

directly control the amount of data shared by the firms.

4.4.2 Mandated Data Sharing

The negative impacts of merger control on consumer surplus come from changes in the
firms’ incentives to share information in the presence of the regulator. In this section, we
analyze the possibility for the regulator to control this amount of information shared. The
regulator anticipates how mandating data sharing will impact the competitive profits of
the firms and consumer surplus and how it will determine its further decision to accept or
block the M&A if synergies are high. Hence, the regulator will choose s4 € ¥ to maximize

E[CS(s4)] if it anticipates that it will allow the merger if synergies are high, with

E[CS(s4)] := (1 — a)CSM () + aCS (54, 0).

If the regulator anticipates that it will block the merger, it will mandate the sharing of

sp ¢ ¥ to maximize E[CS(sp)], where

E[CS(sp)] := (1 — a)CS(sp,0) + aCSC (s, 0).

A direct consequence of the authority having control over the information shared by the
firms is that it can avoid the surplus losses resulting from changes in the amounts of infor-
mation shared by firms in the presence of regulatory oversight. Indeed, the regulator can
choose s to maximize the expected surplus. Because the regulator focuses on consumers,
it maximizes their surplus using mandated data-sharing policies, forcing firms to share an

amount s = 1 of information.
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Proposition 4.  Regulatory oversight, merger control, and a mandated data-sharing
policy yield a greater consumer surplus than a laissez-faire situation. Full data sharing is
surplus mazximizing despite potential industry losses if the regulator is sufficiently oriented

toward protecting consumers.

These types of mandated data-sharing rules have recently been enacted, such as in the
Data Act in Europe.?” Our analysis suggests that they can complement merger control

when firms are willing to engage in data-driven M&As.

4.4.3 Merger Remedy: Data Silos

In recent flagship M&As such as Facebook/WhatsApp and Google/Fitbit, the European
Commission implemented a new type of merger remedy, allowing the M&As to go through
but preventing the combination of data sources from the merging parties (Krdmer and
Shekhar, 2024). The rationale behind such data silos is to allow for the positive effects
of a merger unrelated to data, such as efficiency gains or the complementarity of the
companies’ patent portfolios, while preventing potential negative data-driven effects. The
latter usually relate to privacy issues and increased market power resulting from the merger
of data sources.

We consider such data silos and analyze whether they increase or decrease the will-
ingness of companies to share their data. We introduce an exogenous probability v under
which the data sources of firms cannot be merged in case the M&A goes through and the
merging firm cannot fully benefit from the resulting synergies. Consequently, a M&A with
data silos is motivated only by reduced competition, and 7 (s, §) are the profits after the
merger when data silos are requested, and s information has been shared. We make the
natural assumption that these profits increase with s: W > 0.

If synergies are high, with probability (1 — ) firms merge and make a profit equal to
7™ (0); with probability v, firms merge, but data remain separate, and the only synergies
that take place are those resulting from the data shared before the M&A, yielding industry
profits equal to 7 (s,6). Therefore, Firm 2 is still interested in acquiring Firm 1 in the

case of high synergies. Hence, the expected gains of Firm 2, denoted by ug’“", are equal

ZData Act, December 22, 2023.
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to:

uf(s,a) = (1—a) [(1 =) 7M@)+ v 7 (s,0)] + a 7°(s,0) — 7° — C(s)

(10) Profits if M&A Profits if
without silos silos requested

=4(s,a) — (1 —a)y [7(0) — (s, 0)]

The main lesson here is that data silos increase the incentives of Firm 2 to acquire infor-
mation because 7 (s, #) increases with s. While the firms’ incentive to share information

increases, their expected payoff decreases when the probability of a silo remedy increases.

Proposition 5. A data-silo remedy increases information sharing.

5 Extensions

In this section, we consider several extensions of the baseline model. As in the basic model,
we do not explicitly introduce a regulator in these extensions, but it should be clear that
the qualitative effects identified in Section 4 will be similar.?® In Section 5.1, we first
consider the equilibrium when Firm 2 learns the value of 8 privately. We then analyze

Nash bargaining on the final value of the M&A in Section 5.2.

5.1 Asymmetric Learning of Synergies

In the primary analysis, we assume that Firm 1 and the regulator will learn the value
of synergies when Firm 2 explores the data. However, Firm 2 can also explore the data
privately and then report the value of the synergies. We analyze the possibility of learning
synergies privately, showing that it does not impact information sharing and M&A deci-
sions. The intuition is that for Firm 1 to accept the M& A, Firm 2 must offer a higher price
when it has private information, increasing the expected payoff of Firm 1 when sharing
information. This change will fully translate into a lower cost of information. Therefore,
the expected return of Firm 2 when acquiring data from Firm 1 will equal the expected
payoff with public learning of synergies. Hence, companies approach the regulator only

when synergies are high and there is no information asymmetry.

26This also corresponds to lenient regulation analyzed in Section 4.4.1, which we have shown may be
chosen by the regulator to increase consumer surplus.
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Consider the situation where, after having acquired s and invested C'(s), Firm 2 learns
0 privately. As usual, there are three candidates for pure strategy equilibrium by Firm 2:
pooling and not offering a M&A, pooling and offering a M&A, and separating by offering
a M&A only when synergies are high, equivalent to an excluding equilibrium. However,
pooling equilibria are not sustainable as Firm 2 is not interested in acquiring Firm 1 when
synergies are low. We will, therefore, focus on the separating equilibrium.

Let p(s) be the price offered by Firm 2 for the M&A when synergies are high and
information sharing is s. When synergies are low, Firm 2 does not make an offer to Firm
1. Firm 2 can deviate from the separating strategy in one of two ways.

A first deviation is not to offer a M&A when synergies are high. Firm 2 obtains 72(s, )
in this case. Therefore, deviation is not profitable if 7 (8) — p(s) > (s, 0).

A second deviation is to offer price p(s) when synergies are low. In this case, Firm 1
believes synergies are high and accepts the M&A when p(s) exceeds the payoff 7 (s, 6).

A separating strategy is incentive-compatible when the acquisition price satisfies the

inequality.

Firm 2 maximizes profits by choosing the lowest price that satisfies incentive compatibility,
equal to ﬂf(s,g). Therefore, Firm 1’s continuation payoff equals 7rlc (s,6) when synergies
are low and 7¢(s,0) when synergies are high. Hence, the equilibrium level of information

shared is identical to the baseline model with symmetric information about 6.

5.2 Nash Bargaining

The ability of firms to contract on s may be limited. For instance, if s is observable by
the parties but not contractible, ex-ante transfers 7'(s) are not incentive-compatible. By
contrast, M&A decisions are contractible, and the parties can make transfers contingent
on the M&A. If Firm 2 has full bargaining power at the time of a M&A decision, Firm
1 will prefer not to share information rather than share and induce Firm 2 to explore.
Indeed, in the case of low synergies, Firm 1 will get 7{(s, ) while in case of high synergy,
there is a merger, but Firm 1 will get its outside option 7710(5,5). By H2, the expected

value of 7T10(S,9) is inferior to 77, and Firm 1 prefers not to share information. Hence,
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there can be information sharing when monetary contracts 7'(s) are not feasible only if
Firm 1 has a stake in the returns of a M&A.

In this extension, we assume that the spoils of a M&A are shared following the coop-
erative Nash bargaining solution. Firm 1 has a bargaining power weighted by p € [0, 1],
while Firm 2 has a power weighted by 1 — . To simplify the exposition, we assume that «
is large enough so that E[7™ ()] — 70 is negative. Hence, if Firm 2 does not explore, there
is competition, and payoffs are W?. In turn, anticipated payoffs following no exploration
are independent of s:

Vs,i = 1,2, u;(s, a;noexpl) == .

By contrast, if there is exploration, Firm 2 bears a cost of C(s) before learning synergies.
There is competition with low synergies and accompanying payoffs 7€ (s, ) and there is

a merger following high synergies, the surplus from the merger 7 () — 7% (s,0) being

shared via Nash bargaining.

u1(s, a;expl) = E[ﬂlc(s, 0)]+ (1— ) (™ (0) — 770(5, 0))

ua(s, oz eapl) := E[ng (s, 0)] + (1 — @) (1 — p)(x™ () — (s, 0)) — C(s).

By the Arrow condition H2, us (s, a; expl) is a decreasing function of s while usy(s, av; expl)
is an increasing function of s. There is exploration only if ua (s, o; expl) > ua(s, a; noexpl),

or

(11) C(s) < E[rg (s,0)] — 73 + (1 — a)(1 — p)(x ™ (6) — 7(5,0)).

By the Arrow condition and the Inada condition H1, the condition fails at s = 0. On the
other hand, the condition is satisfied at s = 1 by H2, and as we have assumed C(1) = 0.
Moreover, as usa(s, a;expl) increases with s, there exists a unique cutoff s € (0,1) such
that Firm 2 explores if, and only if, s is greater than s (see section D in the appendix for
an illustration of this possibility).

Firm 1 will benefit from sharing s only if there is an exploration by Firm 2 and if

u (s, a; expl) is greater than 7). Because ui(s, a;expl) is a decreasing function of s, a
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necessary and sufficient condition for information sharing and exploration under Nash
bargaining is that s is smaller than a cutoff value 5 € [0,1]. There can be information
sharing and exploration only if 5 > s.

By H2 and the implicit function theorem, both cutoff values 5 and s in (11) are in-
creasing functions of p: as Firm 2 has less bargaining power, it will be incentivized to
explore for larger values of s to compensate for the lower payoff under exploration. As for
Firm 1, a larger value of p will make it more willing to share information because Firm 1

can recoup the competition loss when there is a merger.

6 Implications and Discussion

6.1 Strategic Implications

Our results have implications for managers of digital companies willing to acquire new
data-driven targets and for data-driven firms that could be potentially acquired. Indeed,
a data-driven merger always comes with uncertainty over the synergistic value of different
data sets. While companies such as Google and Facebook have reasonable estimations
of the type of data owned by other digital firms, they cannot anticipate perfectly the
synergies that will result from a merger between their data and those of another firm
without effectively crunching these data together.?”

Therefore, our first normative result is that learning the value of synergies can be a
more profitable strategy than merging under incomplete information and that it will be if
merger control is non-binding. This implies that due diligence in data-driven M&A should
include a precise assessment of the data sets and data sources of potential targets. This
is a precondition if Firm 2 wants to acquire a share s of the information of Firm 1 against
a lump sum transfer 7'(s),?® which requires Firm 2 to know the total stock of data owned

by Firm 1 or at least to have a reasonable estimation of this amount of information.?’

2"The recent example of Unity highlights the potential losses that may result from misestimating the
value of data sources: Unity lost 110 million USD in 2022 after training AI algorithms on bad-quality
data accessed through a client and integrated into its own data sets (The Impact of Bad Data and Why
Observability is Now Imperative, IBM, June 2, 2022.)

28This type of transfer is commonly used in the literature on information sharing between firms (Chen
et al., 2001; Liu and Serfes, 2006; Choe et al., 2024).

29Tn practice, side payments to acquire another firm’s data occur routinely in data marketplaces (Spiek-
ermann, 2019). In particular, Scaria et al. (2018) assesses data sharing between firms in various industries
and shows how side payments for data acquisition have become common.
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Managerial Insight 1. A prospective buyer should assess the amount of data a potential

target owns to ensure that contracting over data sharing is feasible.

This assessment could come at negligible costs since digital firms regularly disclose
their number of users and for which data protection laws require consumers’ consent before
collecting their data. For instance, a mobile application must ask for consumer approval
before accessing specific sources of information, such as the microphone, camera, or specific
folders, and before collecting the related data (Kesler, Kummer and Schulte, 2020; Affeldt
and Kesler, 2021). This is indeed illustrated by major data-driven acquisitions. For
instance, Facebook had a good idea of the size of the consumer base of WhatsApp and
Instagram and of the type of data collected by the social media before initiating the
M&As.?’

Once data sharing has occurred, a follow-up result is that Firm 2 should explore this
data to learn its synergistic value. The resulting inference cost and competitive loss are
indeed dominated by the efficiency gains from the M&A as long as merger control is not
too stringent. In the current state of merger control in Europe and in the US, almost all
mergers are allowed by competition authorities (Kwoka and Valletti, 2021). In such a case,
firms should never merge under incomplete information, even if they are almost certain

that synergies will be high and the merger will be profitable.

Managerial Insight 2. When merger control is lenient, firms should share data before
proceeding with a MEA to learn the synergistic value of their data sets and should not

merge under incomplete information.

In case a prospective buyer cannot assess the size and quality of the data of a potential
target,®! data sharing can occur without side payments and without the need for a contract
over the amount of information shared when firms share the spoils from a merger, according
to a cooperative Nash bargaining game. This requires the potential target to have at least
some bargaining power over the acquirer, such that it also benefits from part of the merger

gains, as we show in Section 5.2.

39Gee In One Chart, Here’s Why Facebook Is Blowing $19 Billion On WhatsApp. Forbes, February 19,
2014.

31The acquisition of Twitter and the revelation that the firm has provided incorrect numbers about the
extent of fake accounts highlights the difficulties of an acquirer to correctly evaluate the value of the data
asset of another firm. (Elon Musk puts Twitter deal on hold over fake account details, May 13, 2022.)
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Managerial Insight 3. A firm having a stake in a potential MEA can induce a larger
competitor to engage in the MEA by sharing some of its data, prompting the larger firm

to explore the data and assess its synergistic value.

Finally, firms can influence the decision of a competition authority by sharing more or
less information. We have even characterized cases where a M&A would not go through

under incomplete information but is accepted by a regulator if firms share information.

Managerial Insight 4. Information sharing and exploration can allow firms to convince

a requlator that synergies are high when they engage in merger proceedings.

6.2 Policy Implications

There is also a growing debate among academics and policymakers on regulating information-
sharing practices among firms and how they can impact market competition (Jullien and
Sand-Zantman, 2021; Bhargava et al., 2024).

We highlight a new source of surplus gains that competition authorities should consider
when making merger approval decisions by eliciting a novel rationale for pro-competitive
information sharing among market competitors. Ignoring these practices can induce social

inefficiencies directly resulting from regulators’ willingness to protect consumer surplus.

Policy Insight 1. Classical merger control that ignores information-sharing practices
among firms can reduce consumer surplus. An efficient requlation combines merger control

with mandated data-sharing rules.

Mandated data sharing regulations have already been implemented to promote the
competitiveness of digital markets, as discussed in Section 4.4.2; and as merger remedies in
the Thomson/Reuters case.”” The novelty of our recommendation is to enforce mandated
data-sharing rules in situations where firms are willing to merge and would like to learn the
value of synergies before doing so but prefer to share little information before the merger
or to merge under incomplete information to maximize their chances to have the merger
approved. If a regulator can observe whether data has been shared in the due diligence

process, it could assess whether mandated data-sharing rules are required to force firms

32Case No COMP/M.4726 - Thomson Corporation/Reuters Group.
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to learn the value of synergies before the merger and make better M&A decisions. Our
analysis has shown that doing so can enhance surplus.

Finally, by showcasing how firms can use data exchanges to anticipate the value of
synergies, our analysis suggests that recent mandated data-sharing rules can foster more
competitive markets and encourage firms to better anticipate the synergistic value of
information in case of a merger. Indeed, in our model, once information has been shared,
a firm benefits from exploring and using it. This implies that learning naturally follows
information sharing, even when it results from mandated data-sharing regulations. Hence,
while firms would not have engaged in data-sharing practices without data-sharing rules,
they can benefit from exploring the data they can request from their competitor. This
implies that these new types of data regulations can also improve merger efficiency to

benefit firms and consumers.

Policy Imnsight 2. Mandated data-sharing rules can induce firms to explore potential
targets’ data and learn their synergistic value, leading to more efficient merger decisions

and higher consumer surplus.

7 Conclusion

We have analyzed an environment in which the motive for information sharing is to fa-
cilitate the discovery of synergies and improve merger decisions. Our analysis provides
prospective results that may help managers adapt their practices to better anticipate in-
formation synergies — especially with the wide implementation of Al in information systems
— and help regulators optimize their merger rules. Our results also beg the question of
whether pre-merger data-sharing practices are adopted by digital firms. To assess whether
this motive for information sharing is at play, empirical researchers and regulators should
identify an increase in the amount of data exchanged and used by competing firms before
the merger process.

Firms can share information in different ways. Our analysis has shown that because
of the risks of expropriation, information sharing may require a contract and a money
transfer. Hence, a convenient way to share data is through data marketplaces, which enable

contracts between sellers and buyers of large data sets. Information on the transactions on
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these data marketplaces would help assess whether digital firms are adopting pre-merger
information-sharing practices.

But, as highlighted by our cooperative Nash bargaining analysis, firms may also share
information without contracting and money transfer, as long as the potential target has
some bargaining power, and thus has a stake in the final value of the M&A. In this case,
a simple way for firms to share data is through virtual data rooms that are commonly
used in due diligence processes.”® Under Article 23 of the Digital Markets Act recently
implemented in Europe,?* members of the European Commission have a right of inspection
under which they could request access to the information held by large gatekeepers such
as Google and Facebook and, in particular, verify whether they owned data from firms
they acquired before the acquisition occurred.

Our model can be built upon to explore further research directions. First, we have
ignored the possibility of divestment for the firms in case they merge under incomplete
information and low synergies. The possibility of resale after an inefficient merger can
impact the firms’ incentives to merge and their willingness to share information. Sec-
ondly, our analysis focuses on one competition stage where the shared data is useful for
a competitor. Yet data can be long- and short-lived and useful only for a certain time.
The impact of short-lived data on the firms’ decision to share and merger efficiency is an
important question that remains to be explored. Thirdly, in our setting, firms can per-
fectly anticipate the decision of the regulator. Yet some mergers are blocked, raising the
question of ex-ante uncertainty over the regulator’s decision and how it impacts market
equilibrium.

Finally, because learning the level of synergies yields more efficient M&As decisions,
information sharing can impact firms’ willingness to merge and thus market concentration,
innovation, and consumer surplus. In particular, the number of merger failures should
decrease if data-driven companies can better anticipate the efficiency of a M&A. The

identification of these causal links is a topic for further research.

33The Importance Of Online Data Rooms In Mergers And Acquisitions. Forbes, August 15, 2016
34Gee The Digital Markets Act: ensuring fair and open digital markets, European Commission, last
accessed October 10, 2024.
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A Proof of Lemmas 2, 3, and 4

Firms merge under incomplete information instead of sharing. When « is close
to zero, a M&A is accepted under incomplete information. On the contrary, firms are
constrained on their sharing strategy: the optimal amount of information shared without
the regulator when « equals zero is s*(0) = 1 (see (5)), but the regulator blocks a M&A
in this case since G(1,0) = CSM™(0) — CS(1,0) is below zero (see (H8)). Hence, for small
values of «, the presence of the regulator lowers the firms’ profits with sharing, but not
those if they merge under incomplete information.

Since in the absence of regulation, the firms’ profits for a M&A under incomplete
information are arbitrarily close to those with information sharing, firms prefer to merge
under incomplete information instead of sharing when there is a regulator for small values
of . In this case, regulation discourages firms from sharing.

Formally, there exists g € (0,1] such that firms prefer to merge under incomplete

information instead of sharing when there is a regulator for a below «y.

38



Firms cannot merge under incomplete information but merge after sharing.
Consider now the decision of the regulator to allow a M&A under incomplete information.
We have shown that M&As are cleared under incomplete information when « is below
alft = %. For CS° sufficiently close to C'SM (6), this threshold is lower than
a1, and mergers under incomplete information are blocked by the regulator when a €
[@®, o), even though they are more profitable than competing for the firms.*’

In this case, firms can still induce the regulator to allow the M&A by sharing informa-
)

tion. Indeed, if s*(a®) is smaller than 34, firms share s*(a®) information and the merger

is approved when synergies are high. If s*(af?) is greater than 54, firms share information

and merge with high synergies if

In other words, when a € [af,a1) the firms can ensure that a M&A takes place when

synergies are high by exploring the data as long as IT4(s* (), a) > 7°. This implies that

the surplus gains from a M&A will be high too.

Firms compete instead of sharing. When « is close to as, the profits after sharing
without regulation are close to 7°. If a M&A with information sharing is blocked at oo,
firms can induce the regulator to accept the merger by sharing §4 < s*(as), but doing
so lowers their profits below 7%. Hence, by exerting a constraint on the strategies of the
firms, the regulator can also induce them not to share information and to compete instead.

Formally, when G(s*(az),0) < 0, there exists al' < ay such that firms prefer to

compete instead of sharing when there is a regulator for a € [adf, ag).

Sharing and competing can be the firms’ equilibrium strategy when it yields
greater profits than (i) merging under incomplete information; (¢7) sharing and have the

M&A accepted; (iii) and than competing without sharing.

Sharing and competing vs. merging under incomplete information. Shar-

ing and competing will yield higher profits than a merger under incomplete information

csM@—cs® =M (@) —=°
CSM(9)—CsM() ~ wM(0)-nM(9)"

35In terms of primitives, we have a® < a1 when

39



if Hp(sh(a),a) is greater than E[xM(0)]. Consider the difference between both profit

functions:

p(s,a) — E[M(0)] = (1 — @) (79(s,0) — 7(0))) +a (7% (s,0) — 7™ (0)) —C(s)

<0 (15) >0 (H5)

For s = 1, the exploration cost equals zero, and this difference is positive for « greater
than a threshold . Hence, this difference will also be positive for s%(a) information
shared in this case. This implies that sharing and competing yields higher profits than

merging under incomplete information for « high enough.

Sharing and competing vs. sharing and merging when synergies are high.
(s} (a),a) will be greater than T14(34, a) if 4 is small enough. Indeed, for §4 = 1
all mergers are accepted under high synergies as s*(«) < $4. On the contrary, sharing
54 is not a profitable strategy when it is close to zero since the exploration cost will be
prohibitively high. Hence, for any value of a, there exists 4 (a) such that IT4 (54 (a), o) =
Mp(sh(), @) if s (a) > §4(a). The existence of §4(a) is guaranteed since the value of §4
is determined by the relation C'S¢(54,0) = C'SM(#), where CSM(0) can take any value
as long as conditions (H7) and (H8) are satisfied.

Thus, when 34 < §4(a), regulation exerts a strong constraint on the strategies of
the firms, up to a point where sharing and having the M&A blocked is more profitable
for the firms than sharing less information to have the M&A accepted. This strong reg-
ulatory constraint results from a sharp increase of consumer surplus with s when firms

compete, such that firms must share few information, otherwise a M&A will necessarily

be detrimental to consumers and will be blocked by the regulator.

Competing vs. sharing and competing. Consider o € (o, as) and §4 < 54(a)
defined above, such that sharing and competing dominates sharing and merging, and
mergers under incomplete information are blocked. In this case, sharing s and competing
can also be more profitable than competing without sharing if the following difference is
positive.

lp(s,a) = (1 —a) (79(s,0) — 7°) + a (7%(s,0) — 7°) —C(s)
<0 (H3)
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Because profits with sharing are below 7° when firms are constrained, sharing and com-
peting will dominate competition for a < af < ag. The quality competition rationale

illustrates this equilibrium.

B Proof of Proposition 3

At the beginning of the game, the expected surplus when s*(«) information is shared

without merger control is:

E[CS™] := (1 — a)CSM () + aCS(s* (), ).

When firms share §* < s*(a) to have the merger accepted by the regulator, the
expected surplus at the beginning of the game depends on the realization of . If synergies
are high with prob. 1 — a, firms ask for a M&A, which is cleared by the regulator,
and surplus equals CSM(f). If synergies are low with prob. «, firms compete with 4
information shared and surplus equals CSC(éA,Q). Overall, the expected surplus with

sharing at the beginning of the game is:

E[CS(5Y)] := (1 — a)CSM(0) + aCSC (34, 9).

Hence, regulation reduces surplus if the following difference is negative:

E[CS(84)] — E[CS™] =a(CSC(84,0) — CSC(s*(),0)) < 0.

4 is smaller than s*(a). Hence, the presence of the regulator

This term is negative since §
reduces both consumer surplus and firms’ profits.
When firms merge under incomplete information because of the regulator, the

expected surplus is E[C'SM ()], and the variations in surplus due to regulation are equal

to:

E[CSM(9)] — E[CS™] = a(CSM(8) — CS (5% (), 8)) < 0.

Consumer surplus unilaterally decreases because of the regulator. Consumers lose since
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firms do not compete with information when synergies are low. Moreover, firms also lose as
they no longer share information, even though this would be the unconstrained optimum
for the industry.

When firms prefer to compete because of the regulator, consumer surplus is C'S°.

The variations of surplus due to the presence of the regulator in this case is equal to:
CSY —E[CS™] = CS° — (1 —a)CSM(0) — aCSC (s*(a),0) < 0.

In this last case again, the presence of the regulator reduces consumer surplus. Indeed,
surplus if firms share information is either realized under a merger with high synergies,
or under competition with information shared if synergies are low. In both cases, the
resulting surplus is greater than in the baseline competitive mode without sharing.

The presence of the regulator increases surplus if firms share more information.
When firms share sj;(a) > s*() and compete, the expected surplus with sharing at the

beginning of the game is:
E[CS(sp(@)] = (1 - )OS (sj(), 0) + aCS (s (), 6).
Hence, regulation increases surplus if the following difference is positive:

E[CS(s5(a))] — E[CS™] =(1 — a)(CS(sp(), 8) — CSY (6))

+ a(CS% (s5(),0) — CSY(s*(),8)) > 0.

We show that sp > s*(a), such that firms share more information if the M&A is blocked.
A necessary condition for sharing and competing to be an equilibrium strategy is that
7%(s,0) > 70 for at least some values of s. Otherwise, IIg(s,a) < 7°. By quasi-convexity
of 7%(s, ), this implies that 7 (1,6) > 7.

This also implies that 7€ (s%(a), §) is increasing as we have assumed it is quasi-convex.
This means that sharing and competing can be the best strategy for the firm when a €
(B, as) and 54 < §4(a) and the competitive profits with sharing and high synergies are

high enough. In this case, firms expect an increase in profits resulting from the information

synergies when synergies are high.
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We can show that s (a) > s*(«) using simple first-order conditions on Ilp: either Ilp
is increasing at s*(«), such that sj;(a) is greater than s*(«); or Il is decreasing at s*(«),
which also implies that s%(«) is greater than s*(a) since it means that 7%(s*(a), ) has
a downward slope, and we have shown that s};(a) is necessarily on the upward slope of
wc(s,g). Overall, firms share more information since doing so increases the competitive
profits when synergies are high and the merger is blocked.

The difference CS®(s%(a),0) — CSY(s*(),0) is positive since s% () is greater than
s*(a). Moreover, C'SY(s%(a),0) is greater than C'SM(f) since the regulator blocks the
merger. Overall, the presence of the regulator increases consumer surplus when it blocks

the merger.

C A Quality Competition Model

We provide micro-foundations using a simple model of information sharing and mergers
when firms compete by selling products of different qualities. While we use here a mode of
competition in utility, alternative applications include differentiated Cournot competition,
for instance.

Before information is shared, Firm 1 sells a product of quality ¢} at a price pY, and
Firm 2 sells a product of quality qg at a price pg. There is a mass 1 of consumers with
quasi-linear utility functions u(q;, p;) = ¢; — p;- Firms compete & la Bertrand to sell their
products, and the firm winning the market makes profits equal to m; = p;.

For simplicity, at the beginning of the game, q(l) > 0, qg = 0, and Firm 1 is a monopolist

in the market. Hence, the equilibrium prices and profits are 79 = p{ = ¢¥ and 7§ = pJ = 0.

Information sharing. Suppose that Firm 1 shares s > 0, and, for now, let us ignore

the possibility of a M&A. If Firm 2 invests C(s) = (1;8)2 and learns 6, it can develop a
product of quality g2(s,f) = sf while the product quality of Firm 1 does not change. We
assume that when a product is on the market, consumers know its valuation immediately.
This holds even if firms do not know the quality of the product at the time they launch it.
Indeed, the literature on the pricing of information goods (Shapiro and Varian, 1998) has

for long pointed out that consumers can quickly discover their product valuation before
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acquiring it through sampling, free downloading, freemium, ratings, and reviews.

To ensure that the main hypotheses of the baseline model hold in this framework, we
assume that 6 > u > 26, and we discuss these conditions below. Consumers purchase the
product that yields the highest utility, and Bertrand competition implies the equilibrium

profits of the firms are

79(s,0) =0, 75(s,0) =50 —uif s§ —u >0,

7(5,0) =u—s0, w5(s,0)=0if s6 —u <0.

The assumptions of our primary analysis are satisfied with this quality competition model.

C C
0my(5.9) _ps 5 90 _gipe w0
85 88
(H2) o (s, 0) or¥(s,0)
22— 0>0> —L 2 — _hifsh—u<0.
0s s

As we have assumed that u > 0, when synergies are low the competitive payoffs are equal

to 7$'(s,0) = u — s and 7§ (s,0) = 0. This ensures that (I3) is satisfied:

9 (s, 0)

(H3) B

=—0<0.
Finally, the industry profits with sharing when synergies are high are equal to:

7%(5,0) = u — 50 if s —u <0,

7%(s,0) = s0 — u if s6 —u > 0.

M&A. When firms merge, the merged entity sells as a monopolist a product of quality
equal to g2(1,0) = 0 if synergies are high and to ¢2(1,0) = 0 if synergies are low. As we
have assumed that § > v and v > 20, Firm 2 is willing to merge only when synergies are
high and we recover the option value of the baseline model:

() = 0 > 7% (s,0) = max{u — s0, 56 — u},

(H5)
WM(Q) =60 <u-—sh.
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Information sharing. The expected profit of Firm 2 purchasing s from Firm 1 is:

(1 —a)(@ —u) —albs —C(s).

By concavity of this expression, the equilibrium amount of information shared is unique

and satisfies

af = —C'(s*(a)) = ——5~ = s*(a) =

Consumer surplus. The surplus of consumers is equal to zero if firms do not share
information or if they merge. If firms share information and compete, consumer surplus

equals min{u, fs}. This weakly increases with s, and is linear on [0, %] and [Z,1].
Regulation. A merger under incomplete information does not change consumer surplus:
E[G(0,0)] =0

and a M&A is always accepted under incomplete information since a regulator clears
M&As only if they increase consumer surplus. This is a polar case where a merger does
not induce any gain for consumers under incomplete information.

When firms share s information, a M&A in case of high synergies is detrimental to

consumers:

G(s,0) = —max{u, s0}.

This function is always negative, and the merger is never approved after information has
been shared. Hence, the presence of the regulator discourages firms from sharing informa-
tion, and they prefer to either merge under incomplete information or share information
and compete.

In case firms share information and compete, they anticipate profits equal to:
(1 — a)(max{u — s0, s0 — u}) + a(u — s8) — C(s)

For sharing to be profitable, it is necessary that s > u. Moreover, for sharing to dominate
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competition without sharing, we must have:
(1 —a)(s8 — 2u) — asf — C(s) > 0.

We can see that a sufficient condition for sharing and competing to be a profitable strategy
is when the above condition is satisfied for s = 1. In this case, the inequality writes:

— o

0> —0+ 2u.

l-«

Under this sufficient condition, we see that the presence of the regulator does not neces-
sarily discourage firms from sharing, since their profits in case synergies are high can be
significantly greater than those without sharing.

On the contrary, when 0 < 2u, (1 — a)(s0 — 2u) — asf) — C(s) will always be negative,

and firms will not share information under this sufficient condition.

Optimal stringency. Profits in case of sharing and competing are
Hp(s,a) = (1 —a)(sd —u) + a(u — s8) — C(s)

which are maximized for

1 if af < (1 —«)f
(12) $h(0) =

1 .

For any «, there exists 6 (> 2u) such that firms share and compete if § > 6 and do not
share otherwise.

Hence, the optimal degree of stringency depends on 6. If § > é, the regulator adopts
the baseline regulation with » = 0 and surplus is high with firms sharing information and
competing.

If § < é, firms do not share, and the regulator can induce the firms to share by

increasing the value of r. Specifically, a M&A will be accepted if

G(s,0) +r>0 = r—max{u,sf} >0
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Consumer surplus increases when firms share more information, anticipating a merger if
synergies are high. A regulator can incentivize sharing by the firms by adopting a more
lenient regulation with » > 0. By doing so, the regulator first gives firms incentives to share
information $4, which increases with 7. For r > max{u, s*(a)0}, 54 is greater than s*(a)
and the firms will share their optimal amount of information s*(«). Hence, an optimal

regulation adopts a level of leniency r > max{u, s*(a)0}.

D Nash Bargaining in the Quality Model

In the quality model, consider the following specification:
0=40=0,u=1 a=-, O(s) = —

Moreover, assume that Firm 1 has smaller bargaining power than Firm 2, that is u < %
In this case, 79 = 1, 79 = 0, and without sharing, merging under incomplete informa-
tion yields an expected profit of E[f] = 1, which is equal to 7% = 1.
If Firm 1 shares data and Firm 2 explores, there is competition with probability «,
and merger with probability 1 — «. Hence, the expected profits at the time Firm 2 does

the exploration are:

1Bu+4(p—1)s+4) ifs<

=

ui(s, a;expl) =
(u(5 — 4s) + 3) if s > 1

PN

\

(3+4sz)1(17u) _ (1;8)2 it s <
’U,Q(S, Oé, €xpl) =

_ 1—s)2 .
45#":;1 5u _ ( SS) if s >

=

The lower bound on s for exploration solves us (s, «; expl) = 7'('8 = 0, while the upper bound
on s for Firm 1 to benefit from exploration solves u1 (s, a; expl) = 70 = 1. Straightforward

computations show that Firm 1 benefits from sharing s and exploration when s is smaller
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than

_ ii-p ! M=
() =
I S

At s = i, Firm 2 has an expected payoff under exploration equal to 1 — u — % which is

negative. Therefore, the lower bound on s must be in the region s > %, and

) 12 — 5p + 1/25u2 — 564 + 80
S =
= 8(1— )

There will be exploration only if 5(u) is greater than s(u). This requires that p is large
enough (greater than 0.305). As the bargaining power of Firm 1 increases, we see in Figure

4 that the equilibrium shares of information s(u) and $(u) increase.

S

s(p)

s(w)

Wl

1 H
2

Figure 4: Incentive bounds with Nash bargaining
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