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Competition authorities increasingly rely on economic screening tools to identify markets where firms
deviate from competitive norms. Traditional screening methods assume that collusion occurs through
secret agreements. However, recent research highlights that firms can use public announcements to
coordinate decisions, thereby reducing competition while avoiding detection. We propose a novel
approach to screening for collusion in public corporate statements. Using natural language processing,
we analyze more than 300, 000 earnings call transcripts issued worldwide between 2004 and 2022.
By identifying expressions commonly associated with collusion, our method provides competition
authorities with a tool to detect potentially anticompetitive behavior in public communications. Our
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in the car tire sector, which were prompted by concerns over price coordination through public
communication.
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I. INTRODUCTION
Collusion between firms poses a significant challenge to the effective functioning of competitive
markets. Despite being a top priority for competition authorities worldwide, detecting collusion
remains a difficult task. To address this challenge, agencies have increasingly employed eco-
nomic screens to identify markets where firms’ behavior deviates from competitive norms. Such
empirical screens are typically statistical tests rooted in economic theory that can be used to
focus the attention of competition authorities on markets or firms that warrant further scrutiny.
Screening methods are important elements in the toolbox of competition authorities to generate
enforcement leads ex-officio.1

Screening for cartels is crucial for effective cartel enforcement for two key reasons. First, the
ability to initiate ex-officio investigations avoids situations where competition authorities rely
only on the success of their leniency programs to detect possible cartels.2 Experience has shown
that the number of leniency applications can, in general, fluctuate significantly (between time
and jurisdictions), and applications may be more common in certain industries or for certain
types of cartel conduct. An over-dependency on leniency programs as the de facto sole detection
tool can, therefore, result in a less diversified and deterrent enforcement, or less detection overall.

Second, leniency programs rely on effective ex-officio enforcement to create an incentive for
leniency applicants to come forward, as the risk of detection is a key factor in their decision
to cooperate. By increasing ex-officio detection probabilities, screening tools indirectly reinforce
leniency programs and improve the overall effectiveness of cartel enforcement.

Traditionally, cartels have formed and collusion is consummated through private commu-
nications and secret agreements because of their illegality. Consequently, to our knowledge,
all proposed cartel screens assume a hidden agreement and aim to identify the existence of
such a secret agreement, including its potential start and end dates, indirectly, through data
analysis. However, recent research highlights the possibility that collusion occurs through public
communication. Harrington (2022) suggests that firms can use public announcements, such
as earnings calls, trade press interviews, annual reports, media appearances, and other public
forums, to signal their willingness to coordinate strategies, such as raising prices or limiting
production, without explicit agreements, potentially evading regulatory scrutiny.

Public text documents with corporate communication are a largely unexploited source of
screening for indicia of collusion. This is surprising, as public communication is a relevant
dimension of collusion for at least two reasons. First, public communication may act to comple-
ment an underlying secret agreement. For example, executives publicly stating in the press their
intent to reduce capacity can act as a commitment device that lends credence to a pre-existing
secret agreement with competitors to curb capacity.

An example of public communication potentially complementing secret coordination is
the US Generic Pharma case (Cuddy et al., 2024), where more than 20 drug manufacturers
are being privately sued for allegedly colluding on the prices of generic pharmaceuticals. The
complaint claims there were private communications among the defendants which resulted in
coordinated price increases and the adoption of a market allocation scheme. At the same time,
Harrington (2022) documents a series of explicit public announcements made by one of the

1 An ex-officio investigation refers to a procedure initiated and carried out by the competition authority on its own accord
(including based on information provided by informants), without reliance on complaints or leniency applications.

2 Leniency programs offer companies or individuals participating in a cartel reduced penalties or immunity from prosecu-
tion in exchange for cooperating with the investigation. These programs have been highly effective in triggering cartel
investigations in all jurisdictions where such policy tools are available. Between 2015 and 2021, the number of leniency
applications experienced a decline worldwide, consistently across all regions (Organisation for Economic Co-operation and
Development 2023, Figure 2.8).
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defendants, Lannett Company, during the alleged collusion period. Its CEO publicly called for
less price competition.3 Such statements can complement an existing, secret collusive scheme,
as is suspected to have been the case here.

Second, public communication can act as a substitute for secret private communication to
collude.4 By communicating publicly, executives can convey messages similar to those that
would be exchanged secretly in a smoke-filled room, but with the added benefit of easier
deniability, as they appear to be addressing a broader audience than rivals.5 Cartel cases where
public communications constitute the primary source of evidence of an infringement are rare.6

This paper builds a method to screen public announcements for communication among
firms that can be inductive of collusion. We propose a novel approach using natural language
processing (NLP) techniques to analyze the textual content of earnings calls. Earnings calls, as
a primary channel of communication with investors and analysts, also serve as a platform for
indirect communication with competitors. By systematically examining the language used in
these calls, our aim is to identify patterns and signals that may indicate attempts to coordinate
behavior for the purpose of reducing competition.7

Our analysis draws on a comprehensive dataset of approximately 367, 000 earnings call
transcripts from around 15, 000 publicly traded companies worldwide, spanning the period
from 2004 to 2022. These transcripts, sourced from the S&P Capital IQ database, capture
structured discussions of financial results, operational performance, and strategic priorities,
offering a rich basis for applying NLP to detect communication patterns that are consistent with
collusion.8 We employ a dictionary-based approach, focusing on unigrams (single words) and
bigrams (two words) potentially indicative of collusive practices, selected through a review of
existing academic literature, antitrust guidelines, the framework proposed in Harrington (2022)
and consultations with experts. We aggregate the selected terms into two main indicators: one
measuring communication about strategies (STRAT) and the other about making references to
competition, competitors, or the industry (COMP). Our findings show that firms frequently
discuss strategy, but less often address competition. To measure communication that could
facilitate collusion, we analyze both the focal firm’s communication and its rivals’ responses.
We create a comprehensive measure of communication based on these criteria, allowing us to
capture the dynamics of language that can be associated with potential collusion among firms in
various markets.

3 The earnings calls of Lannett Company, held on September 10, 2013, September 8, 2004, and February 4, 2015, included
the following statements: “We’re not a price follower. We tend to be a price leader [...] We have more price increases planned for
this year within our budget. And hopefully, our competitors will follow suit.” “We took a chance that our competitor, Impax, would
raise theirs [prices]. [...] no one created a price war.” “I think you’re going to find [...] less competition, in a sense. You won’t have
price wars.[...] I just don’t see the prices eroding like they did in the past.”

4 The limited empirical evidence suggests that public communication substitutes for private communication. Bourveau et al.,
(2020) find that increased cartel enforcement in the US led firms to shift from secret collusion to public communication
channels. Similarly, Kepler (2021) shows that competitors with direct private communication channels rely less on public
disclosures for coordination, indicating that public and private communication channels can act as substitutes rather than
complements.

5 Rosenblatt and Nilsson (2012) and Rabinovici (2017) provide an overview of the evolving antitrust law surrounding the
public exchange of information in European competition law, while Harrington (2022) reviews the antitrust treatment of
this issue in the United States.

6 An example is the Dutch telecom case, in which the mobile network operators KPN, T-Mobile, and Vodafone were accused
of having used public announcements in the trade press and conferences to communicate their intention to increase rates.
The case ended in a commitment, with the telecom operators agreeing to “not make any oral or written announcements in the
public domain about future prices and other commercial conditions for mobile-communication services in the Dutch market that
would leave consumers worse off” (Autoriteit Consument en Markt 2014). There are also some private cases pursued in the
United States; see Harrington (2022).

7 For the record, we do not accuse any company mentioned in this article of being part of a collusive scheme.
8 Transcripts of earnings calls are widely available through several provides, such as Seeking Alpha, MarketBeat, investing.com,

The Motley Fool, and possibly others.
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The vast majority of cartel screens are based on data from previously detected cartels, with
only a handful of them having directly informed actual enforcement actions.9 Our approach
aims to provide competition authorities with a new screening tool for potentially collusive
behavior. Its practical relevance is demonstrated by the fact that the results of our early analysis
informed the European Commission before it decided to conduct inspections of replacement
tire manufacturers in 2024.10 The Commission suspected that price coordination may have
occurred among the inspected companies, potentially facilitated by public communications
(European Commission n.d.). Our early analysis highlighted suspicious patterns in public
statements, contributing to the Commission’s interest in reviewing tire-manufacturer commu-
nication in earnings calls.11

In Section III, we describe how public communication can be, and has been, used to engage in
unlawful collusion, which then provides the theoretical underpinning for our screening method,
which is described in Section IV In Section V, we bring our method to the data. Section VI
summarizes the data requirements for our analysis and examines the applicability of our method
when competition authorities have access to alternative data sources. Section VII concludes.

II. BACKGROUND ON CARTEL SCREENING
The effective enforcement of competition laws against collusion is a multistage process. First, a
suspected cartel must be found. Second, it must be prosecuted and convicted. And, third, it must
be punished. Cartel screening is the use of market data to assist with that first stage. Its primary
aim is to narrow down markets or firms that can be reasonably regarded as suspicious from a
collusion perspective, and where further investigation may be justified. It can provide the facts to
rationalize investing agency resources and aid in meeting the legal standard to obtain documents
and data from the suspected companies, whether through a request or an unannounced inspec-
tion. In practical terms, competition authorities are typically legally required to reach at least
a certain level of reasonable suspicion to deploy formal investigative measures.12 The evidence
developed through cartel screening can assist with this crucial investigatory step.

There are two approaches to cartel screening: structural and behavioral (Harrington 2008).
Structural screens identify markets with characteristics conducive to collusion. These char-
acteristics include high market concentration, entry barriers, homogeneous products, price
transparency, and stable costs and demand, all of which are widely considered to facilitate cartel
profitability or stability (Ivaldi et al., 2003; Motta 2004). However, it is generally recognized
that structural screening is not very effective because it is difficult to predict cartel formation.
We know of factors that contribute to making collusion more effective, such as those mentioned
above, but it takes something more for companies’ managers to decide to engage in illegal
activity. The omitted or poorly measured variables affecting the cartel formation decision

9 Section II provides examples of such successful screens.
10 In July 2025, the European General Court held in a judgment that the European Commission’s screening method provided

sufficient indications of collusion to justify conducting inspections in response to those suspicions (Compagnie générale des
établissements Michelin v European Commission n.d.). Hirst and Comte (2025) reported on the court hearing in the case
that “at the heart of the investigation is the novel claim that the tiremakers may have used ’public communications,’ in particular
earnings calls, as part of a strategy to collude over prices,” adding also that “the Commission had run ’bi-gram’ analyses to scan
hundreds of thousands of earnings calls, eventually reducing their focus to tier-1 manufacturers in the tire sector.”

11 This inspection was a landmark, as it marked the first time the European Commission launched an investigation solely based
on its screening of public data. We are not discussing the tire sector further in this article as it is part of the ongoing European
Commission investigation.

12 See Article 21(1) of the Council Regulation (EC) No 1/2003 for the EU. The US legal system also knows the concept of
“reasonable suspicion,” but to conduct a dawn raid the Department of Justice may obtain a search warrant from a magistrate
judge after showing “probable cause” for a search. While “probable cause” may require a higher standard of proof than
“reasonable suspicion,” the dividing lines are not clear cut.
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continue to elude us, which prevents structural screening from being a prudent use of resources
by a competition agency.

Behavioral screens, instead, focus on firm conduct and market outcomes to look for evidence
of collusion. Rather than trying to predict where a cartel will form—which is the approach of
structural screening—behavioral screening is designed to identify where a cartel has formed.
Behavioral screens look at whether patterns in prices, bids, market shares, and other variables are
contrary to competition or are distinctly more consistent with collusion than competition. They
ask whether there is an abrupt change in such variables in the absence of any comparably abrupt
change in demand or cost, and whether the direction of that change is consistent with collusion.
Examples of collusive markers include a simultaneous increase in the level of firms’ prices and
a decrease in the variability of firm’s prices (as is easily measured by a fall in the coefficient
of variation of price) (Abrantes-Metz et al., 2006) or patterns in bids at procurement auctions
consistent with a cartel using cover bidding (Chassang et al., 2022). While behavioral screening
can be performed using rich and extensive data along with sophisticated econometric models, a
critical element of its appeal is that it can be effective with easily available data—such as prices
and bids—and by using simple summary statistics or regression models. Recent advancements
using machine learning have further enhanced the effectiveness of behavioral screening. Lever-
aging data generated both when firms are colluding and when they are competing, supervised
learning algorithms have enhanced predictive power (Huber and Imhof 2019). Harrington and
Imhof (2022) offers a review of many behavioral screening methods.

Due to its ease and effectiveness, behavioral screening has become a critical tool for dozens
of competition agencies. Some agencies have been engaging in it for 10–15 years, including
those of Brazil, Sweden, and the Netherlands. Brazil’s CADE developed its screening program—
Project Cérebro—around 2014 and subsequently discovered a retail gasoline cartel. A few
examples among many include the South Korea Fair Trade Commission, which found collu-
sion in tenders for subway construction, the South African Competition Commission which
uncovered a cement cartel, and Italy’s AGCM which found a bidding ring in tenders for school
cleaning services (Giannino 2016). Recently, the Danish Competition and Consumer Authority
publicly announced its use of behavioral screening with a white paper (Danish Competition
and Consumer Authority 2022), and the National Commission on Markets and Competition
in Spain has developed a bid-rigging detection system, which is being applied to data obtained
from public procurement information systems. There is no shortage of examples of competition
agencies actively engaging in screening and doing so with success.13

Despite its potential relevance, the role of public communication in facilitating collusion and
how it can be screened for collusion is largely unexplored. Our approach fits into the growing
strand of research using text as data (Gentzkow et al., 2019).

The novel perspective that our approach adds to behavioral screening is to apply it to a
new data source: public communications. Just as much as firms’ conduct through the prices
they set and the bids they submit can inform us of latent coordination, firms’ conduct through
their public announcements can inform us of their intent to coordinate and their efforts to
maintain that coordination once achieved. Supracompetitive prices and bids are the product of
a coordinated effort to restrict competition, but that coordinated conduct can only be achieved
through communication. We have developed a screening method to detect such communication
in companies’ public statements. This screening method looks for anomalous communication
patterns in corporate statements, messages that can serve as covert invitations to competitors

13 For a more detailed discussion of competition agencies’ screening activities, see “The HCC’s Inception Report on Com-
putational Competition Law and Economics,” Hellenic Competition Commission and BRICS Competition Law & Policy
Centre, January 2021.
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to coordinate and restrict competition, messages that implicitly convey acceptance of that
invitation to form an agreement, and concerted practices that fall short of an agreement but still
lead to supracompetitive outcomes.

III. HOW PUBLIC COMMUNICATION FACILITATES COLLUSION
AND IS A VIOLATION OF COMPETITION LAW

Companies routinely make public announcements to inform shareholders, capital markets,
customers, and suppliers. It is a company’s fiduciary responsibility to properly report its current
and future financial status. A company may want to publicly forecast sales growth to inform
investors, but also input suppliers as to likely future purchases. Customers can benefit from a
company announcing future prices, product offerings, and possible supply disruptions. This
information can be conveyed through a variety of media, including press releases, earnings calls,
financial statements, annual reports, industry meetings, and interviews.

The sharing of information with investors, suppliers, and customers is generally viewed
as conducive to well-functioning product and capital markets. It is also true that any public
information is likely to end up being shared with rival firms, for it is their business to know
their competitors. A firm then faces a tension with its public announcements because a better-
informed competitor is often a tougher competitor. While there are exceptions, the default
policy for many companies is to keep information from competitors to the best of its ability
because, more often than not, a competitor’s gain is a firm’s loss.

There is one notable exception, which is when public announcements are for the purpose
of coordinating conduct to restrain competition. In that case, competitors are not an ancillary
audience but rather the intended audience, and, if successful, this information exchange can
benefit all firms. There are two challenges to such communications being effective. First, public
announcements can create uncertainty as to who is the intended audience. For example, if a
firm announces a future price increase, is it intended to inform customers, or instead, to signal
to competitors to coordinate on such a price increase?14 A firm may intend the latter, but its
competitors infer the former and, consequently, the attempt to coordinate fails. Second, given
that a firm would not be so daft as to announce the precise details of a collusive scheme, the
messages will tend to convey only general properties of a simple collusive scheme. While this
may limit the likelihood of success and the extent of collusion, it can still lead to substantively
restraining competition. There are many simple collusive outcomes upon which firms can
coordinate through public announcements, including a common price increase, one firm acting
as a price leader, adopting a common surcharge, eliminating discounts, and not competing for
each other’s customers (“no poaching”) or market share.

Harrington (2022) identifies three classes of public announcement that carry a particularly
high risk of surmounting these challenges and facilitating collusion. The first class has a firm
announce how it will behave in response to the conduct of competitors. For example, the
Canadian dollar store retail chain Dollarama Inc. made the following statement regarding its
pricing strategy on the earnings call of 4 December 2024:15

“[A]s we’ve also said many times, we’re a price follower, not a price leader. So we will watch what
the market does. And if the market absorbs inflation or weaker exchange rates or tariffs then that is
what Dollarama will do too.”

14 Who was the intended audience—customers or competitors—was a key point of contention in the advance price announce-
ments case involving U.S. airlines. See Borenstein (1994).

15 This and all following excerpts were flagged by the text screening program which we developed.

D
ow

nloaded from
 https://academ

ic.oup.com
/jcle/advance-article/doi/10.1093/joclec/nhag003/8454695 by D

eutsches Institut fuer W
irtschaftsforschung / Bibliothek user on 13 M

arch 2026



Public Communication and Collusion • 7

Such a public statement facilitates the creation of a price leader-follower arrangement.16 If this
announcement created a common understanding among firms that Dollarama (which had the
largest market share) would follow their prices as they go up and down, it would ultimately cause
prices to be higher as it incentivizes competitors to increase prices and disincentivizes them to
decrease prices.17

The second class comprises public announcements stating how rival firms, or the industry
at large, should behave. It might entail a firm publicly communicating that all firms should price
higher, produce less, or limit capacity investment. For example, an executive of Czech beverage
maker Kofola CeskoSlovensko explained in an earnings call on the 2 September 2022:

“But we are working very intensively on the price increase from the beginning of next year. I mean,
like, all the competitors should do the same basically because the energy prices are the same for all. So
that’s the current task we have, right, to increase properly the prices for the beginning of next year.”

This statement is the basis for a mutual understanding emerging among firms that prices are to
rise. This class of announcements is the most egregious for there is no procompetitive rationale
for a firm to prescribe such conduct to its competitors. Furthermore, these announcements have
a high chance of success because, as explained in Harrington (2022), they only have value for
competitors so it is clear they are the intended audience.18

The third and final class encompasses public announcements stating how rival firms, or the
industry at large, will behave. For example, an executive of insulation maker Rockwool A/S
explained the following in their earnings call on 10 February 2022:

“Analyst: Okay. Understood. And how about the competition within stone wool market? Is there
any of them not behaving the way they would have done it with these cost increases?
Executive: We do what we do. And that we have done every year the last 6, 7 years. This is a different
level and there will be some people waiting. There were some people not doing it. There will be people
doing it. Our experience is that everyone would see – feel these costs, there’s nowhere to hide. So I
would expect that price increases – and we have seen that in many markets will need to follow for
everyone producing stone wool [...]”

Stating “I would expect... price increases” could prove to be a self-fulfilling prediction when it
causes all firms to coordinate on those “predicted” price increases.19 In theory, such statements
may also confirm in public the monitoring of ongoing collusion.

Some public statements combine multiple elements. For example, the earnings call of
Lufthansa of 4 March 2021 left little doubt about the intent of the company to avoid price
competition.

16 The statement was made in response to an analyst asking “what are some of the key margin levers that you can pull to offset some
of these potentially higher cost pressure for next year.”

17 Several compelling cases are provided in Harrington (2022) involving this type of public announcements. Of particular note
is the previously mentioned Dutch mobile telecom case where the medium was an interview in a trade publication by one
of the company’s executives.

18 Several compelling cases using this type of public announcements are provided in Harrington (2022). Of particular note are
those in the airlines and steel markets, both of which involved coordinating on limiting capacities. Messages were conveyed
through earnings calls and industry meetings.

19 At present, there are no documented cases of these announcements being used to facilitate collusion. This could be because
no such episodes exist or episodes exist and are difficult to identify. Consistent with both explanations, these announcements
are less likely to be effective because forecasts about future conduct would also be of interest to capital markets. That there
is a credible alternative audience makes it difficult—for the observer but also competitors—to infer a firm’s intent when, for
example, it predicts the end to a price war or industry capacity will not rise.
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“[W]e just want to avoid the price war out there. So I think some capacity discipline on behalf
of the leading carriers like us will help us all to create a healthy industry. And I think we’re all
sending the right signals this way.”

The executive expressed his desire for the competitors to limit capacity and confirmed that the
competitors were signaling in a manner consistent with such a plan.

Thus far, we have described how certain types of public announcements can facilitate col-
lusion. Sections IV and V deliver the main contribution of this paper, which is providing
a systematic and efficient approach to screening sources of public communication for such
announcements. But before doing so, we need to explain why these communications are associ-
ated with unlawful collusion. More to the point, if a competition authority pursues a case based
on detecting such communications, then it has a reasonable prospect of obtaining a conviction
or a commitment.

One scenario is when a cartel uses public announcements to supplement private communi-
cations. Upon having coordinated on a collusive scheme by directly communicating at private
meetings or through other private channels, a cartel may use public announcements to maintain
it by, for example, expressing continued adherence to the agreed-upon outcome. As every private
meeting means more evidence should the cartel be discovered, public announcements are a less
risky means to convey certain content. By detecting suspicious public communications and then
engaging in an investigation, a competition authority may ultimately find evidence of private
communications which is generally sufficient to obtain a conviction.20

The more challenging scenario to prosecute is when firms communicate exclusively using
public announcements. Could a competition authority win a case with only public commu-
nications? There is certainly content for which the answer is indisputably “yes”. For example,
suppose firms were to have press releases that contain the precise content typically conveyed
through private communications, such as the prices that all firms are to charge, when they are to
charge them, and each firm’s allocated market share. Clearly, the law does not provide a loophole
in the form of public statements. Hence, all firms issuing such press releases is certainly sufficient
evidence to prove they have an unlawful agreement. Of course, as already noted, inevitably
firms will obscure the content of their communications when they are public, which raises
the question: are public announcements that could plausibly facilitate collusion also sufficient
for courts to conclude there is a violation of competition law? While the answer may vary
across jurisdictions—for it can depend on the specifics of the law, jurisprudence (particularly
pertaining to information sharing), and the general receptivity of courts to expanding the
boundaries of acceptable evidence—let us explain why we believe the answer is yes.21

To begin, courts have made clear that public communications can be the means through
which firms achieve an illegal agreement. In the In re Domestic Airline Travel Antitrust Litigation,
the court observed that “collusive communications can be based upon circumstantial evidence and
can occur in speeches at industry conferences, announcements of future prices, statements on earnings
calls, and in other public ways.”22 Furthermore, courts have noted that statements made in
public can be illegal. In Petroleum Products, the Ninth Circuit commented that “[T]he form
of the exchange—whether through a trade association, through private exchange..., or through public
announcements of price changes—should not be determinative of its legality.”23 Here, the court is
referring to a firm making public announcements about its own conduct (specifically, future

20 As described in Harrington (2022), public communications supplemented the private communications in the generic drugs
cartel and the (suspected) broiler chicken and pork cartels.

21 The evidentiary use of public communications to prove liability is more extensively discussed in Harrington (2022).
22 In re Delta/AirTran Baggage Fee Antitrust Litig., 733 F. Supp. 2d 1348, 1360 (N.D. Ga. 2010).
23 In re Coordinated Pretrial Proceedings in Petroleum Prods. Antitrust Litig., 906 F.2d 432, 447 (Posner 1976, p. 146).
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prices) which is less egregious content than saying what rival firms or the industry should do
with regard to their prices, quantities, or capacities.

An unlawful agreement exists when a firm invites its competitors to constrain competi-
tion and those competitors accept this invitation, either explicitly or implicitly. To determine
whether the content of the announcements is consistent with there being an agreement, one
can pose the following question. Based on jurisprudence, would the firms be in violation of the
law if the same content had been conveyed privately? If the answer is “yes” then the content is
supportive of a by object or per se offense.

With private communications, courts in some jurisdictions have ruled that acceptance can be
inferred from the lack of an explicit refusal to participate; in other words, silence is acquiescence.
While it is generally a firm’s choice to communicate privately with competitors, it is often
not a choice to listen to public information. Consequently, evidence of an agreement between
firms based on public announcements will require something more than a passive act. The
most compelling evidence will be when all firms publicly express their support to restrain
competition. For example, all firms announce: “The industry should reduce capacities.”

In place of some firms’ announcements could be conduct that is consistent with the accep-
tance of another firm’s recommendation. For example, one firm announces: “The industry should
reduce capacities”; and all firms subsequently reduce capacities in a manner that is not in their
individual interests but for a coordinated plan of capacity reduction.

In some cases, public communications may not rise to the level of an agreement because
not all firms have communicated. However, depending on the jurisdiction, there may still be
a violation of competition law. In the European Union, conduct such as some information
exchanges between competitors and advance price announcements, even if they should fall
short of an explicit agreement, may still violate Article 101 of the Treaty of the EU.24 Public
announcements of the type described here could fall into that category. For example, a firm
announcing it will follow rival firms in terms of their pricing or stating that the current price
war should end can lead to coordinated conduct even though the evidentiary requirements of
an agreement are not satisfied.

Another avenue applies to jurisdictions where an invitation to collude is illegal. One firm
stating that the industry should raise prices or limit supplies or engage in capacity discipline is
an invitation to collude though the lack of supporting public announcements from competitors
may prevent proving there is an agreement (and, indeed, there might not even be an agreement).
Greece has modified its competition law to make invitations to collude illegal, and guidelines
issued by the Hellenic Competition Commission emphasize the use of public announce-
ments.25 This approach is compelling for reasons of both legal consistency and deterrence; if
an act is unlawful then an attempt to commit that act should be as well.

While a proper treatment of this issue requires its own separate study, we hope to have
convinced the reader that public communications can be the basis for proving a violation of com-
petition law or obtaining a commitment to prevent future public communications that facilitate
collusion. Consequently, detecting such public communications is a worthwhile endeavor for a
competition authority because it can screen markets for cases to pursue which ultimately might
lead to a successful outcome.

24 See the chapter on information exchanges in the Horizontal Guidelines of the European Commission (European Commis-
sion, Directorate-General for Competition n.d.).

25 See Lianos and Papp (2022) and “Guidelines on the Implementation of Article 1A L.3959/2011”, Hellenic Competition
Commission: https://www.epant.gr/en/legislation/1aen.html.
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IV. SCREENING FOR COLLUSION-FACILITATING
COMMUNICATION IN PUBLIC ANNOUNCEMENTS

Although all forms of collusion are harmful, not all are unlawful. Only certain processes that
result in a collusive outcome are unlawful. To provide evidence for unlawful collusion in practice,
competition authorities, therefore, focus on observable communication that facilitates collusion
rather than on a collusive outcome in itself.

With the screening tool we provide in this paper, we aim to improve the detection of
unlawful collusion through public communication and thereby facilitate informed action against
it. To this end, we present a user manual for a novel behavioral screening tool designed to
identify collusion-facilitating communication in any form of public announcement. We follow
Harrington (2022), defining a public announcement as the “conveyance of information by a firm
or one of its employees using a medium that is widely accessible to individuals outside the firm.”
Examples of public announcements include earnings calls, press releases, financial statements,
annual reports, industry meetings, and interviews.

Our proposed screening method enables competition authorities to efficiently screen large
volumes of public announcements. While the approach we suggest can flag suspicious cases, it
remains the responsibility of competition authorities to manually assess flagged communica-
tions to determine whether they may constitute actual violations of competition law.

We first outline the development of a general tool, followed by an illustrative application to
a dataset of around 370,000 earnings calls from 2004 to 2022. Then, we provide an example
of how flagged cases of communication can be taken to a detailed, qualitative assessment by
competition authorities.

A. Screening Tool Development
The screening approach suggested here has the goal of flagging collusion-facilitating commu-
nication in public announcements. As described in detail in Section III, Harrington (2022)
describes three main classes of public announcements that carry a high risk of facilitating
collusion: a firm’s statement that its future behavior will depend on how a rival behaves, a firm’s
suggestion or advice on how competitors or the industry should act going forward, and a firm’s
prediction about the future behavior of rivals or the industry as a whole. These three classes
of collusion-facilitating public announcements typically feature strategic variables (for example,
“price,” “cost,” “output,” “capacity,” and “margin”) and reference competitors, either explicitly
(“rival”, and “competitor”) or implicitly (“industry” and “peer”). Mentions of strategic variables
and competitors appear in combination with intention and action verbs, as firms announce
plans (for example, “intend”, “plan,” “will,” and “expect”) or signal conditional responses (for
example, “match,” “follow,” and “adjust”), potentially based on competitors’ behavior. Further,
words related to market conditions may be mentioned as firms use them to signal coordination
indirectly through market assessments (for example, “discipline,” “rational,” “inelastic,” and
“oversupply”).

Consequently, to identify such collusion-facilitating communication in public announce-
ments, we suggest a dictionary-based screening approach. As collusion-facilitating commu-
nication is more likely to be present when multiple competing firms are engaging in it, we
find it useful to consider both the public statements of a firm as well as those of its competi-
tors. Our method offers a quantitative measure of a firm’s own communication, which can
be combined with similar metrics from its competitors. Additionally, we propose an index
that aggregates these measures across groups of competitors into a single measure, which is
particularly effective in highlighting groups of firms that use language indicative of potential
collusion.
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B. The Dictionary
We first compile a list of unigrams that help identify collusion-facilitating communication for
two categories: variables referring to strategy and variables referring to rivals or competition.26

We discussed these unigrams with a group of officials at the DG Competition’s Cartels Direc-
torate, with extensive experience in cartel enforcement. The list was then enriched with uni-
grams mentioned in the empirical literature on collusion and public communication (Aryal et al.,
2022; Harrington 2022; Sheng and Vukina 2024). In the second step, we combine unigrams
related to strategy and competition with those expressing intent, calling for action, or describing
the broader market context. This yields two sets of bigrams: one for strategy and another for
competition. In the third step, we refine the lists by manually adding informative bigrams and
removing those that are uninformative. The final result is a dictionary of bigrams, divided into
two categories, strategy (Jstrat) and competition (Jcomp) that indicate communication that may
facilitate collusion.27

1. Step 1: Define unigrams for strategy and competition
In the first step towards constructing the dictionary, we build the following lists of unigrams that
reference strategic variables, which may be the object of coordination, and references to rivals
or competition.

1. Strategy: Related unigrams in our list include, among others, “price,” “margin,” “share,”
“profit,” and “capacity.” Broadly speaking, this group of terms ensures that we focus on
statements that relate to key strategic choices, such as changes in price, capacity, and market
share, or the need to react to cost or demand shocks.

2. Competition: Our list includes unigrams such as “competition,” “competitor,” “industry,”
and “peer,” among others. This category captures instances where a company mentions its
rivals, identifies as part of a group, or collaborates with others. Such references are relevant
because collusion requires some level of coordination with competitors, rather than merely
a series of unilateral statements by a single firm.28

2. Step 2: Create bigram dictionaries by combining unigrams
Research on text analysis (Tan et al., 2002) highlights that measurement quality tends to
improve by applying combinations of multiple words (so-called n-grams) instead of searching
for unigrams. We therefore combine each of the unigrams for strategy and competition variables
with the following unigrams for intent, action, and market environment.

(1) Expression of intent for the firm itself or regarding competitors. This group of keywords
includes, among others, “should,” “will,” and “expect.” It aims to capture instances of
announcements related to how rivals should behave or are expected to behave. They also
capture instances of a firm announcing how it will behave in response to rivals.

(2) Calls for a certain type of action. Keywords in this group include, among others, “increase,”
“raise,” “curb,” “cut,” “reduce.” For example, announcements about price increases, price

26 The list of unigrams is displayed in Table A1.
27 Given the enforcement context of this work, we refrain from publicly disclosing the complete list of unigrams. Additional

details are shared with competition authorities.
28 This does not imply that a series of unilateral statements cannot be part of a collusive scheme. An example is firms’ use of

advance price announcements whereby a firm only refers to its own future prices. However, because the goal is to screen for
and detect clearly collusive public communication, it is practical to explicitly focus on instances where companies refer to
their rivals.
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wars or capacity reductions, a firm’s intent to follow a price leader, or increasing prices
without losing market share would be captured by this group of words in our dictionary.

(3) Unigrams related to the market situation. Keywords in this group include “excess,” “over-
supply,” “rational,” and “discipline.” This group includes words that can describe a competi-
tor, the industry, or a market situation in a way that allows the listening firm to understand
that coordination among competing firms is ongoing or may be desired. For example,
talking about “price discipline,” “industry oversupply,” “insane price cuts,” or a “rational
industry” are captured here.

This results in two lists of bigrams. The strategy dictionary Jstrat combines strategy unigrams
(1) with unigrams for intent (3), action (4), and market environment (5). This gives a list of
bigrams that relate to potentially sensitive announcements about strategy. Examples include
“price increase,” “reduce capacity,” “gain margin,” and “rational pricing.”29 We would expect
colluding firms to mention such bigrams in the process of coordinating on joint price increases
or capacity reductions.

For a collusive scheme, we also expect competitors to explicitly call out to each other. For
example, a firm would need to announce what it expects from competitors in terms of price
actions, or that it was unsatisfied with the low prices or excess capacities in the industry. To
capture this, the Jcomp dictionary combines competition variables (2) with the same sets of uni-
grams (3–5). This results in a group of bigrams such as “competitor will,” “price competition,”
or “industry should.”

3. Step 3: Manually adding more informative bigrams and removing uninformative bigrams
Finally, we review the resulting list of bigrams in Step 2 and add some bigrams that we find
relevant. Examples include “win win” and “whole industry.” Typically, these are two-word
expressions that may be associated with a discussion that could be collusion-facilitating.

We also remove some bigrams from the lists resulting from Step 2. We do this where we
believe a bigram is particularly likely to be used in a pro-competitive context. Examples include
“capacity increase” or “reduce price.” Clearly, there are examples where these bigrams could
form part of a collusive discourse. For example, a statement along the lines “we have to avoid a
further capacity increase” or “we should not reduce the price” could arise in a collusive context. The
reason why we exclude them is mainly practical: these terms are most likely collusion-facilitating
when they are negated. Taking into account negations in a meaningful way is a challenge. We
therefore decided to omit these bigrams altogether. Further examples of excluded expressions
include bigrams such as “strategy increase,” “cost customer,” “strategy expand,” “share cost,”
“cost should,” “rise cost,” “cost grow,” “cost probably,” “grow profit,” “benefit margin,” “realize
cost,” “strategy reduce,” “cost share,” “sustain cost,” “cost certain,” “expect profit,” “profit expect,”
“margin profit,” and “aggressive cost.” These bigrams were excluded due to their vagueness and
lack of informative content for the purposes of the analysis. The full list of excluded bigrams is
relatively large, amounting to several hundred entries. This illustrates that while starting from a
systematic combination of keywords provides a useful initial filter—because it is typically easier
to eliminate irrelevant bigrams than to identify relevant ones—ex-ante human judgment and
involvement at the bigram generation and selection stage remain indispensable.

Our final list of bigrams related to a potentially anticompetitive strategy contains 108 ele-
ments. The list of bigrams related to competition or competitors contains 503 elements. Table A1
provides further examples of keywords in each of the above categories.

29 We combine keys in both orderings. For example, we have “increase price” and “price increase” on our final list of bigrams.

D
ow

nloaded from
 https://academ

ic.oup.com
/jcle/advance-article/doi/10.1093/joclec/nhag003/8454695 by D

eutsches Institut fuer W
irtschaftsforschung / Bibliothek user on 13 M

arch 2026



Public Communication and Collusion • 13

C. Identifying Competitors
Collusion through public communication is likely to include the participation of multiple
competing firms. For collusion-facilitating communication to take place, we expect that at
least two rivals will engage in such communication. Isolated statements by a single firm are
less likely to form part of a collusive scheme than patterns of such communication between
competitors. Therefore, it is important for the dictionary-based screening approach to identify
both a firms’ own collusion-facilitating communication as well as that of its rivals. Competing
firms are often identified using industry classifications such as NAICS or SIC codes. However,
industries defined in this way do not necessarily correspond to markets in the antitrust sense,
as firms within the same NAICS or SIC industry could be input suppliers, customers, or
entirely unrelated to one another, as well as competitors. As a result, additional methods are
typically employed to examine product market overlaps and geographic market presence to
more accurately define competitive relationships (for example, Affeldt et al., 2021).

A growing strand of empirical literature moves beyond these approaches and proposes using
evidence from company disclosures, analyst reports, regulatory filings, patents, and online
content to identify competitors (for example, Werle and Laumer 2022). These data-driven
approaches provide a detailed view of competition by capturing direct and emerging rivals in
a potentially more precise way and therefore offers a more granular and market-relevant view
of competition than traditional classification methods. In Section 2, we provide an illustrative
example of how data-driven methods can be used to identify suppliers in the same market for a
large dataset of earnings calls.

D. Proposed Screening Tool: Index of Collusion-Facilitating Public Communication
We can now bring together the dictionary approach and competitor identification to flag
collusion-facilitating communication in public announcements. In this context, communication
is conceptualized as the interaction between different actors. Thus, we identify instances of
potentially problematic communication by examining situations in which the following con-
ditions are met.

1. The focal firm frequently discusses potentially anti-competitive strategies (STRAT is
high),

2. makes frequent references to competitors (COMP is high),
3. has competitors who also exhibit similar communication patterns in the same quarter (that

is, STRAT or COMP are high for its competitors), and
4. displays this behavior consistently over multiple (consecutive) time periods.

We do not formalize a specific indicator in this context, as multiple approaches are possible.
Defining what constitutes “frequent” or “high” behavior requires setting appropriate thresholds,
which serve as tuning parameters. These thresholds can be calibrated by authorities based on the
desired level of stringency and their tolerance for false positives and false negatives. A discussion
of these errors is provided in Section E

Second, the way in which the amount of information along both the STRAT and COMP
dimensions and for the focal firm and its competitors is aggregated into an indicator is also a
modeling choice. For example, one could choose to assume that communication takes place
when all indicators are high, both for the focal firm and its competitors. As another option, one
could think that it is sufficient that one of the two indicators is high for either the focal firm or its
competitors. Alternatively, one could consider the minimum and maximum of the two scores,
respectively.
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Table 1. Type I and Type II errors in screening approach

Not collusive Collusive

Flagged Type I error (false positive) True positive
Falsely flagged as collusive Correctly flagged collusive firm

Not flagged True negative Type II error (false negative)
Noncollusive firm Colluding firm not flagged

In the implementation of the method presented in Section 3, we will make certain assump-
tions to illustrate these considerations.

E. Potential Biases, Type I and Type II Errors
The suggested screening method for flagging collusion-facilitating public communication leaves
room for two types of errors, as displayed in Table 1. First, false positives arise where we flag a
firms’ communication as collusion-facilitating despite it actually not being so. This would draw
attention to public communication that is not relevant for competition authorities. Because
the very aim of a quantitative screening exercise is to improve the efficiency of competition
authorities’ detection efforts, such Type I efforts are particularly harmful in our context. Second,
false negatives occur when we fail to flag a firms’ communication, although it may actually
facilitate collusion.

There is an inherent tradeoff between Type I and Type II errors. Reducing one typically
increases the other. Lowering Type I errors by making the flagging criteria stricter reduces
false accusations but increases the risk of missing relevant statements (higher Type II error).
Conversely, relaxing the criteria to capture more truly suspicious statements decreases the Type
II error but increases the likelihood of flagging innocent firms. The optimal balance depends on
the screening objective and the relative economic costs of each error type.

A competition authority can, therefore, calibrate the flagging threshold individually—such
as by specifying a numerical cutoff for the screening index or by setting separate thresholds for
STRAT and COMP in earnings calls deemed relevant—to achieve a desired balance between
the two types of error. This allows the sensitivity of the flagging mechanism to be adjusted in
line with the authority’s screening priorities.30

It is worth noting that in a screening exercise such as this one, the tolerance for Type I
(false positives) and Type II (false negatives) errors may be—depending on the use case—
highly asymmetric, with little tolerance for false positives and more tolerance for false negatives.
For example, a competition authority may prioritize identifying only the strongest possible
indications of collusion. In that case, Type II errors may be close to irrelevant, but Type I errors
would count disproportionately: It did not matter whether the authority left some (even most)
potential collusion indicia undetected, as long as it found (even a single) sufficiently strong
indication that could result in successful enforcement action. The examples of public statements
presented above testify to the usefulness of our measurement approach to uncover potentially
relevant public communication that may be associated with collusion.

Measurement error is inherent in text analysis. Applying a similar text analysis methods to
earnings calls for the purpose of quantifying corporate risk, Hassan et al., (2024) finds “about
half of the variation at the firm-quarter level is attributable to measurement error.” For example, a
mention of “price increase” may refer to raw materials, or past industry trends, rather than a signal
about desired future conduct in the industry. Similarly, there is no difference between “we will

30 For example, a competition authority may want to restrict attention to earnings calls that are in the top 25, 10 or even 1% of
earnings calls in terms of STRAT or COMP, or in an index like the one we propose.
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reduce capacity” and “we will not reduce capacity.” This shortcoming applies to any dictionary-
based text analysis screening, such as ours and (Aryal et al., 2022), and it is a difficult practical
challenge to correct.

Our screening method is nevertheless relevant. Investigators at competition authorities have
limited capacity to manually read earnings calls. They should focus attention to those documents
that contain such references to language that can be associated with collusion. Manual review
will reduce false positives (Type I error), but not false negatives (Type II errors).31 At the same
time, as mentioned above, in a screening exercise resource constrained competition authorities
are likely to have larger tolerance for false negatives than false positives.

Having outlined a general procedure for flagging collusion-facilitating communication in
public announcements, we now turn to an empirical illustration of the screening method.
Specifically, we use earnings calls as a form of public announcements.

V. EMPIRICAL APPLICATION OF THE SCREENING TOOL TO
PUBLIC ANNOUNCEMENTS

In this section, we apply the developed screening tool, using Natural Language Processing
(NLP) techniques, to a comprehensive dataset of earnings call transcripts from publicly listed
companies worldwide to identify language patterns indicative of collusion-facilitating commu-
nication. This serves as an example of how competition authorities can use the screening tool
on public announcements to detect such communication.

A. Earnings Calls Data
Typically held quarterly, an earnings call is a structured conference call where the management
of a publicly traded company addresses the financial community, including investors, analysts,
and journalists. The purpose of these calls is to disclose financial results, explain operational
performance, and outline strategic priorities. Additionally, earnings calls often include forecasts
of costs, demand, and other critical factors that impact a firm’s future performance.

The structure of an earnings call comprises three main parts. First, there is an introductory
segment, which frequently includes disclaimers such as the safe harbor statement for forward-
looking information. This is followed by a detailed presentation by senior executives on financial
results and strategy. The call concludes with a Q&A session where investors, analysts, and
journalists engage directly with management. While the primary purpose of earnings calls is to
provide information to the financial community, it is important to note that these calls are open
to the public, including competitors.

Our analysis is based on transcripts from approximately 370, 000 earnings calls conducted
by nearly 15, 000 companies worldwide between 2004 and 2022, using data from the Capital
IQ database. As shown in Table 2, the largest number of earnings call documents comes from
firms headquartered in North America, representing 266, 380 transcripts from 8, 596 firms,
followed by Europe and Asia. Companies headquartered in other regions, such as Oceania,
South America, and Africa, make up a smaller but still significant share of the data.

The number of available recording of earnings calls is shown in Figure 1. There is a clear,
continuous increasing trend over time, with the number of earnings calls per year increasing
fourfold between 2008 and 2021. The period between 2011 and 2022 includes about 85% of all
calls. Until 2011, almost all earnings calls in the data set come from U.S. companies. Typically,
a firm has one earnings call per quarter, but there are exceptions where firms hold multiple

31 False positives and negatives can arise in our analysis through means other than misidentifying text snippets as potentially
suspicious. In particular, as discussed in Section 2, we use data to identify companies that are likely competitors in relevant
product markets, which may be subject to Type I and Type II errors. These will be addressed separately in that section.
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Table 2. Number of documents and firms by region

Region Number of documents Number of firms

Africa 1,901 171
Asia 27,192 2,004
Europe 56,044 2,904
North America 266,380 8,596
Oceania 7,868 759
South America 6,224 333
Unknown 1,328 93
Total 366,937 14,860

Figure 1. Number of earnings call transcripts by year and region.

conference calls close in time, even on the same day. For example, certain special events, such as
mergers, may trigger special calls that depart from the normal quarterly reporting schedule.

We use the Natural Language Toolkit in Python on the earnings calls transcripts to build a
data set that enables dictionary-based screening. This involves the following processing steps
on the transcripts: converting all words to lowercase, removing stop words and punctuation,
tokenizing the text,32 and discarding tokens or phrases with a length less than or equal to a
single character.33 The result of these processing steps is a document-level dataset of earnings
calls with a processed transcript, which we use in the next step to screen for our dictionary of
collusion-facilitating bigrams (see Section B).

We start our analysis by exploring how common is it for companies to talk publicly in a
manner that may be relevant to a collusive discourse. We think of terms such as prices, capacities
and margins. To understand this better, let us look at unigrams. As described in step 1 of
Section B, Figures 2 and 3 show that talking about prices, profits, margins and capacity is a very
common phenomenon in earnings calls. For example, over all industries in Europe and North
America, the word “price” appears in some 90% of earnings calls, consistently over time. “Costs”

32 Tokens are the basic unit of NLP. In our case, they correspond roughly to words.
33 Hassan et al., (2024) provide an overview of pre-processing methods which we found useful in working with earnings call

text data. Our implementation largely conformed to their suggestions with the main deviation that we remove stopwords.
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Figure 2. Share of documents mentioning unigram (Europe).

are mentioned in nearly all earnings calls. Various (single-word) references to competition and
competitors are made in more than half of earnings calls.

B. Applying the Dictionary to Measure Collusion-Facilitating Communication
1. Measuring what firms talk about

Using the processed data set, we now turn to measuring collusion-facilitating language on
earnings call document level. Based on the dictionary for strategy Jstrat and competition Jcomp, we
create two indicators for each document, counting the number of occurrences of the bigrams.
In particular, we calculate for each document i ∈ I (the full list of documents), and bigram
b = 1...Bi of all bigrams contained in document i, the total number of occurrences of bigrams
in each list j ∈ (Jstrat and Jcomp), including duplicate occurrences:34

STRATi =
Bi∑

b

1[b ∈ Jstrat ] (1)

COMPi =
Bi∑

b

1[b ∈ Jcomp], (2)

where 1[.] denotes the indicator function.
Hence, each earnings call document in our database is described by two variables, corre-

sponding to the number of occurrences of keywords related to strategy (STRAT) and compe-
tition (COMP). Figures 4 and 5 provide an overview of the 30 most frequently encountered
bigrams in both the strategy and competition groups, respectively. The three most frequently
occurring bigrams in the strategy (STRAT) group are “price increase,” “margin expansion,“ and
“margin increase.” In the competition (COMP) group, the most frequent bigrams are “industry
will,” “other player,” and “win win.” Examining these bigrams highlights the importance of
context in assessing whether they indicate potentially collusive conduct or are instead benign or
even pro-competitive. This is a useful reminder about the importance of manual review of the
findings, because our method—like most NLP approaches—does not account for contextual

34 We take a simple additive approach to create this indicator, but other parametrizations are also possible. For example, one
may decide to count duplicate occurrences of the same bigram as one, as is the case in Aryal et al., (2022), who use a dummy
indicator equal to one if a transcript mentions capacity discipline, irrespective of the number of mentions in the document.
Our rationale is that more mentions of our bigrams, even if they are duplicative, provide a stronger indication of the text
containing relevant language for flagging potential collusion.
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Figure 3. Share of documents mentioning unigram (North America).

Figure 4. Share of documents mentioning top 30 strategy bigrams.

meaning. For example, if “win win” refers to firms jointly raising prices, it may serve as a useful
signal of collusive behavior. By contrast, if “win win” describes a pro-competitive business
partnership, flagging it would represent a false positive (Type I error; see Section E for our
discussion of Type I and Type II errors).

We aggregate STRAT and COMP on the firm-quarter level by summing these variables
respectively in each given quarter. The intuition behind this is that our variables measure how
often in a quarter a firm mentions bigrams related to strategy and competition.35 We expect
competitors to listen and pick up these signals, regardless of whether two mentions occur in a
single earnings call or one mention takes place in each of two earnings calls.

35 For example, if a company holds two earnings calls in a quarter, each containing one of our trigger bigrams related to strategy,
it would have STRAT = 2 for that quarter. Similarly, if the same company had a single earnings call with two mentions of our
trigger bigrams, it would also have STRAT = 2 for that quarter.
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Figure 5. Share of documents mentioning top 30 competition bigrams.

Table 3. Summary statistics for COMP and STRAT

Statistic COMP STRAT

Count 366,937 366,937
Mean 0.58 1.45
Std dev 1.08 2.93
Min 0 0
25% 0 0
Mode 0 0
75% 1 2
Max 24 61

Table 3 provides descriptive statistics for STRAT and COMP. It is worth noting that the
median and mode of both variables are zero. In other words, more than half of the earnings calls
in our sample contain no reference to any of the expressions included in our list of bigrams.

Figure 6 provides a detailed breakdown of these indicators, as well as the product of the two
indicators, over time.36 These figures confirm that only a minority of earnings calls had at least
one mention of the bigrams included on our lists. The only exception is the last quarter of our
data, 2022Q1, where the number of documents mentioning STRAT reached 50%.

Figure 6 also reveals a very visible drop in strategy-related talk on earnings calls in the second
quarter of 2020. With the arrival of COVID, we would expect discussion in earnings calls to have
shifted to topics related to how firms can cope with lockdowns and supply disruptions. Following
the initial drop at the onslaught of COVID, STRAT gradually returned to the pre-COVID level,
and the share of earnings calls mentioning strategy-related bigrams even surpassed 50%. We did
not observe similar COVID-related development for COMP.

36 We present the distribution of earnings calls over time, starting from 2012, as earnings calls were significantly less frequent
before that, as shown in Figure 1. The product of the two indicators is a proxy of the share of documents containing both
STRAT and COMP bigrams, allowing more occurrences of each.
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Figure 6. Number of documents and share mentioning competition and strategy per quarter by region.

Figure 6 further shows the share of earnings calls that contained at least one reference to
competition, as well as one related to a potentially sensitive strategy (STRAT and COMP strictly
positive). We consider these earnings calls the most relevant from the perspective of screening
for potential collusion, because they are the most likely to be explicit about prices or capacities
(STRAT>0), but talk about them in a manner that goes beyond purely unilateral statements
and referring to their competitive environment in some way (COMP>0). In the full sample,
around 20% of the earnings calls consistently contain references to both the potentially sensitive
strategy and the competitive environment.

Figure 7 shows the share of earnings calls that mention sensitive strategy and competitive
terms over time for companies with headquarters in Europe and in North America. A sur-
prisingly regular trend emerges, in which European companies appear significantly more likely
to mention both of these issues than their North American peers.37 European firms have a
roughly 10% higher share of earnings calls containing bigrams related to strategy or competition
than those headquartered in North America. This is somewhat surprising, given that financial
transparency and reporting obligations appear to be more extensive for firms listed in the
United States (Areno et al., 2020). In particular, the United States seems to have more detailed
requirements for disclosing forward-looking information, including risks and uncertainties for
financial performance. It is possible that U.S. firms are more careful in the language used in
earnings calls than their European counterparts.

2. Identifying Competitors
Given that collusion requires the participation of at least two firms, it is natural to look for
situations with at least two competing firms exchanging public messages.38

We obtain detailed data from the S&P Capital IQ database on the competitive relationships
between firms. In particular, under the earnings call functionality, the database has a proprietary
feature that suggests a set of competitors to each focal firm. Capital IQ collects information

37 t-tests comparing the shares of documents mentioning STRAT, COMP, and their product between Europe and North
America all reveal statistically significant differences at the 5% level.

38 Clearly, public communication may form part of a collusive scheme with only one firm resorting to public announcements,
and even only on a single occasion. For example, with a secret price-fixing agreement in place, an executive publicly announc-
ing that the company’s pricing strategy remains unchanged may provide competitors with the necessary confirmation that
the firm will stick to the agreement. This unilateral announcement may therefore stabilize a cartel.
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Figure 7. Number of documents and share mentioning strategy and competition per quarter by region.

Table 4. Competitor descriptives

Statistic Number of competitors

Mean 20.23
Std. dev. 21.92
Min 1.00
25th Pctl 10.00
Median 12.00
75th Pctl 22.00
Max 637.00

from public and proprietary documents, such as annual and analyst reports and filings, about
companies being mentioned as competitors. Although the precise method for determining
competitors is not disclosed, upon inspecting several known companies, we find the suggested
list of competitors to be intuitive.

As displayed in Table 4, the median number of competitors per firm is 12, while the average
is 20, which we consider reasonable and realistic.

Digital firms make up the top end in terms of competitor count, with Amazon (637 com-
petitors), Google (444), Microsoft (438), IBM (393), and Apple (332) leading. A likely reason
for this is their wide reach and multiproduct nature. For example, Amazon operates as a mar-
ketplace, a seller competing with many other sellers, and a cloud service provider.39 Similarly,
Google and Microsoft are active in the cloud service industry, beyond their core businesses in
internet search and productivity apps.

39 A comprehensive review of these competitors is challenging due to their large number. However, the list of firms appears
reasonable upon examination. Notable examples include Amazon’s competition with Sennheiser in the audio device market,
Spotify in the music streaming sector (Amazon Music), Zoom in video conferencing (Amazon Chime), Xiaomi in the tablet
and smartphone market (Amazon Fire devices), Red Hat in cloud services (Amazon Web Services), and Electronic Arts in
game development (Amazon Games). While some of these competitors may also have supplier or customer relationships
with Amazon, they indeed appear to be genuine competitors. CapitalIQ also provides lists of suppliers and customers for
Amazon. We cross-checked the list of competitors with these lists, based on the stock exchange ticker field that was available
for 450 Amazon competitors. Of these firms we found 68 to be also on the list of suppliers and 60 on the list of customers.
It appears therefore that the majority of these firms are indeed pure competitors.
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Table 5. List of competitors of Wizz Air

Competitors of Wizz Air

1 Air France-KLM SA
2 Asiana Airlines, Inc.
3 Deutsche Lufthansa AG
4 easyJet plc
5 Finnair Oyj
6 FirstGroup plc
7 International Consolidated Airlines Group
8 Jet2 plc
9 Ryanair Holdings plc
10 Spirit Aviation Holdings, Inc.
11 Stagecoach Group Limited
12 Thai Airways
13 The Go-Ahead Group Limited

We label two firms as competitors if they are mentioned as such in the competitor recommen-
dation functionality of the Capital IQ database. We believe the main driving factor behind our
data providers’ approach to labeling two firms as competitors is whether they are mentioned as
such in public documents, filings, publications, analyst reports, and other sources, as gathered
by the data provider.

We believe our approach to classifying firms as competitors is reasonable and it yields groups
of competing firms that are intuitive and realistic. This classification offers some advantages
over the widely used alternative based on industry classifications. The primary benefit lies in
its apparent alignment with the concept of relevant markets in the antitrust context. When two
companies are repeatedly referred to as competitors in various documents—as collected by our
data provider—it is typically because they operate in the same real-world market, competing for
the same customers.

Compared with industry classifications that often aggregate firms at a broad level, our method
provides a more granular view of actual market interactions. We illustrate this with two firms
close to the median in terms of competitor count. Both firms have 13 competitors according
to Capital IQ. Table 5 displays competitors of Wizz Air Holdings Plc., a European commercial
airline, while Table 6 displays competitors of Piaggio & C. SpA, a European manufacturer of
motor vehicles.

By contrast, industry or sector-based classifications yield significantly higher counts: 1,984
at the sector level, 71 at the SIC 4-digit level, and 68 at the SIC 5-digit level. Furthermore,
unlike industry-based methods, our data provider defines competitors at the firm level, allowing
for firm-specific competitor sets. For example, different airlines may have distinct competitors,
reflecting the nuances of their market positioning.

A closer look at the resulting competitor sets reveals that multiproduct firms pose a distinct
challenge when it comes to identifying their competitors. For instance, the car manufacturer
Volkswagen, which has 73 competitors, is correctly identified as competing with firms such
as Stellantis, Tesla, Volvo, BMW, Renault, and several other well-known car brands. However,
its competitor set also includes less intuitive companies, such as Uber, Shell, and Deutsche
Telekom. These firms are likely competitors (and possibly customer or suppliers) to Volkswagen
in a niche market segment, and not in core car-making.

A further example illustrating the complexity of classifying multiproduct firms as competitors
in the context of monitoring earnings calls is Microsoft, which has the third largest number of
competitors (438) in our dataset. Notably, Logitech is listed as one of Microsoft’s competitors,
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Table 6. List of competitors of Piaggio & C. SpA

Competitors of Piaggio

1 BMW
2 BRP Inc.
3 Eicher Motors Limited
4 Ferrari N.V.
5 Harley-Davidson, Inc.
6 Hero MotoCorp Limited
7 Loncin Motor Co., Ltd.
8 Ninebot Limited
9 Bajaj Auto Limited
10 PIERER Mobility AG
11 Polaris Inc.
12 Sanyang Motor Co., Ltd.
13 Yamaha Motor Co., Ltd.

likely due to the fact that both firms offer hardware products that can be classified as substitutes,
such as the Microsoft Sidewinder Gaming Mouse and Logitech’s gaming mouses. However, it is
unlikely that Microsoft would make sensitive references to Logitech in its earnings calls, given
that the vast majority of Microsoft’s revenue is generated from its business productivity and
cloud software markets, rather than the computer accessories market where Logitech is a key
player. This highlights a challenge in identifying competitors, as multiproduct companies often
have diverse businesses that may not be directly relevant to their competitors. As with any
exercise involving the identification of competitors, this complication can be addressed so that
our approach delivers valuable insights.

In summary, while our approach to classifying firms as competitors offers several advantages,
it also carries an inherent risk of misclassification. We anticipate that this bias is more likely to
result in Type I errors (false positives). Specifically, incorrectly labeling firms as competitors may
suggest a relationship where none exists, particularly when these firms appear to communicate in
a suspicious manner, as outlined in Criterion 3 of Section D It is less probable that we would fail
to classify two firms as competitors if they are actively analyzing their activities in earnings calls,
which typically signals a genuine competitive relationship. As analyzed in Section E, avoiding
Type I errors is particularly crucial for this type of screening. False positives can be costly for the
authorities.40 Therefore, robust methods to accurately classify firms as competitors are highly
valuable and represent a promising avenue for further research.

3. Flagging Collusion-Facilitating Communication in Competitive Environment
Figure 8 illustrates the results of our screening approach. The variables STRAT and COMP for
the full sample are depicted on the vertical and horizontal axes, respectively. Each observation
corresponds to an earnings call by a company on a specific date (and time). It is easy to identify
the earnings calls that can be regarded as outliers based on their intensity of use of bigrams in
lists STRAT and COMP. The small dots highlight earnings calls in the top 1% range of STRAT
and COMP. Circle markers highlight earnings calls that belong to a specific group of firms that
were deemed competitors according to the method set out in Section 2.

For this particular set of competitors, a disproportionately large percentage of earnings calls
fall within the top 1% of earnings calls in terms of STRAT and COMP.41 This indicates that

40 Due to the subsequent manual review, it is unlikely that this type of error would impose costs on firms.
41 For instance, one may consider a group of firms to have a disproportionately large number of earnings calls in the top 1%

in terms of STRAT or COMP if more than 1% of the total earnings calls from the company or the group of competing
companies fall within this range.
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Figure 8. Earnings calls by number of sensitive terms related to business strategy and
competitors—full sample and selected list of competitors.

these earnings calls are unusual in their frequency of trigger bigrams. These earnings calls would,
therefore, be suitable candidates for further, detailed assessment by competition authorities.
The competition authority may further refine the set of earnings calls for detailed assessment by
focusing on those that are close in time, or those that have a minimum number of competitors
involved in the same quarter.

Competition authorities should carefully examine these earnings calls to understand the
context in which these bigrams appear, the markets involved, and the potential impact on
decision making. This requires a meticulous manual review by one or more competition
authority officials. By filtering out a few hundred documents from tens or even hundreds of
thousands for closer inspection, quantitative screening provides assurance that enforcement
efforts are concentrated on the most relevant documents. As a result, the manual review process
becomes significantly more feasible, allowing authorities to focus their attention on a select few
documents that are most likely to contain relevant information.

A final result of the screening exercise may be a graph such as Figure 8 or a table of companies
that compete and have “hot” earnings calls. The resulting list may vary depending on the
thresholds chosen for STRAT and COMP of the firm, its competitors, and the time horizon
considered.

Figure 9 illustrates one outcome of our screening process. The figure shows boxplots of a
simple additive screening index across the top 15 four-digit industries, ranked by median index
value, for the year 2018.42 We selected 2018 as the basis for our illustration because that year
was not yet affected by the COVID-19 crisis, which may have impacted public communication
patterns. The index at the firm-quarter level is defined as the sum of four components: the
average of STRAT in the focal firm’s earnings calls, the average of COMP in those same calls, and
the corresponding averages for the firm’s rivals during the same quarter. We then sum this index
over the four quarters of 2018. Boxplots display the interquartile range, with the median marked
by the central line.43 The figure therefore provides a straightforward measure of which industries
are particularly prone to using potentially sensitive keywords in their public communications.

42 Figure A1 displays the same index for 2004–2022.
43 Whiskers extend to the most extreme values within 1.5 interquartile ranges from the lower and upper quartiles, capturing

the bulk of the distribution while excluding outliers, that are marked as dots.
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Figure 9. Top 15 industries by Additive Communication Index (2018).

For instance, the figure shows that the median value of the index for firms in the specialty
chemicals industry is 40. This means that, in a given quarter, the sum of the average number
of STRAT and COMP bigram mentions in the firm’s own earnings calls and the corresponding
average across its competitors’ earnings calls is 40, with values ranging from 0 at the first quartile
to nearly 100 at the third quartile of the distribution.

Once a specific set of firms has been identified, it becomes easy to examine whether there are
periods during which these firms show heightened usage of sensitive terms. Such documents
can then be subjected to manual review.

It is noteworthy that two of the top three sectors in Figure 9 are related to the paper industry,
which was recently subject to cartel inspections by the European Commission (European
Commission 2018).44 Furthermore, the airlines sector, where the use of collusive language in
earnings calls has been well-documented (Aryal et al., 2022), appears on the list. This is evidence
of the potential for finding suspicious communications in other industries. The list in Figure 9
provides guidance on candidates for research.

To demonstrate the practical usefulness of our approach, we provide examples of excerpts
from earnings calls that contain potentially collusive language.

4. Examples of Flagged Communication: The Security Solutions Market
Another way to demonstrate the effectiveness of our methods is through a more qualitative
approach. Below, we present quotes from earnings calls in which focal firms disproportionately
mention bigrams related to STRAT and COMP, as did their competitors during the same
quarter. We will focus on the building products sector, that flag high up in the ranking, including
two competitors, Assa Abloy and Allegion. Our attention has been drawn to these firms because
they are indicated as competitors in our data and have several consecutive earnings calls in the—
period that are among the top 5% in terms of STRAT and/or COMP, occasionally even in the
top percentile.

In the following quotes, we merge statements from multiple executives and use [. . .] to
indicate omitted parts of the original text for brevity.

44 We note that, for illustrative purposes, this figure considers broad industry categories which likely encompass multiple
relevant markets in the antitrust sense, each potentially involving distinct sets of competitors.
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The first case refers to two leading security solutions market players, Allegion Plc. and Assa
Abbloy who showed up based on our analysis as deserving a closer look.45 A cursory look at their
transcripts reveal that these companies mentioned “price increase” in most earnings call between
2018 and 2022. Allegion regularly announces price increases with an explicit effective date,
and talks about “disciplined market,” “disciplined pricing environment,” and “well-disciplined
industry” in several conference calls. The examples below focus on the period of Spring-Autumn
2018.

Assa Abbloy, 26 April 2018 (STRAT: top 1%, COMP: top quartile)

“[In] EMEA we have strong price improvement. And we I would say overcompensate material
costing in cases with pricing. So I don’t see too many issues there. It was more challenging in
the Americas and then in U.S. in particular, where we had tried to increase prices and where
then the market was not always following. [...] But over time, material prices are the same for
everybody. And as such, it’s a good thing because, as such, everybody can increase prices. It’s
more the timing when the different players in the market do what. Now the good thing is there
that we have seen now in quarter 1 also competition announcing price increases and some of
them also announcing significant price increases. [...] Overall, we are confident that we will be
able to further increase prices now in quarter 2. And that situation should ease up a bit on the
pricing side.”

Competitor Allegion held an earnings call on the same day where the executive made the
following statement in response to a question from an analyst who explicitly referred to having
listened to the comments about pricing at the Assa Abbloy earnings call that morning.

Allegion, 26 April 2018 (STRAT: top 5%)

Executive: “I think we are in a better position [than Assa Abbloy]. As a price leader here, I
think we’ve always worked extremely hard to get the value that our specification and products
demand. [...] Demand is high, but I like our position to be able to get the price that we deserve
in the marketplace [...]”

The two earnings calls on 26 April 2018 contain elements consistent with collusive coordina-
tion. In the morning call Assa Abbloy provides reassurance that it intends to increase prices. To
a competitor, this may reveal information about the expected sequence of pricing actions. In
particular, Assa explains its past price increases have not always been followed. Such a message
can serve to highlight the need for cooperation among competitors to successfully implement
profitable price increases. Assa Abbloy also confirms it expects competitors to follow suit with
price increases, because the cost increases “are the same for everybody.”46

Assa Abloy asserting that cost increases are a “good thing” is consistent only with collusion, not
with competition. Under competitive conditions, one would expect companies to absorb part of
a cost increase due to competitive pressure, thereby reducing their margins. A cost increase can
only be considered good news if all companies raise their prices in response. Doing that requires
coordination.

Allegion in turn claims its price leader role, which may help resolve ambiguity Assa Abbloy
expressed on the very morning of the same day regarding the sequence of price moves. A few
days later the public messages about pricing continued.

45 Security solutions include door hardware and locks.
46 While a common input cost shock may indeed put pressure on competitors to increase prices, such a reaction is not automatic

in a competitive market. Firms typically have some latitude to pass on costs in the form of higher prices.
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Allegion, 8 May 2018 (STRAT and COMP in the top 5%)

“We announced a price increase effective July 1, which is the largest maybe in the last 15 years,
and I know that’s an industry that’s disciplined. There’s no reason that my competitors won’t
move and should move. It’s important that we protect profitability [...]”

Allegion’s executive confirms that it expects the industry to behave in a “disciplined” manner.
Competitors can understand this as confirmation that they are expected to continue moving up
with prices. Using first person plural in the statement “we protect profitability” is consistent with
joint action between competitors and Allegion. A few weeks later, Assa Abloy’s earnings call
flashes up on our indicators.

Assa Abbloy 18 July 2018 (Top percentile on STRAT, top quartile on COMP)

“We definitely don’t have the ambition to buy market share. [...] We definitely are not a
company that buys market share with reducing the price. That would be clearly the wrong
strategy.”

Competitors may understand this statement as Assa Abbloy confirming its lack of interest in
unleashing strong competition. “Buying market share” likely refers to price reductions. The
statement leaves little doubt that Assa Abbloy intends to avoid price cuts, which would be the
expected behavior if the company was part of a collusive agreement. In little more than a week
later, Allegion continues.

Allegion, 26 July 2018 (STRAT and COMP in the top 1%)

“We’ve seen our major global competitors fall in line. I think you’ve heard us talk that
this industry is disciplined. I would describe Allegion as led the way, in terms of our price
announcements [...]. And I think it reflected in our results versus the competitors. So I think
there will be good price discipline and almost required with the amount of inflation this
industry has seen over the last year.”

Competitors can understand the statement above as Allegion expecting them to remain disci-
plined with their prices. In light of the inflation mentioned, this likely corresponds to further
price increases. The statement may also lend reassurance about the expected sequence of price
moves, at least how it was in the recent past, when Allegion “led the way” with price increases. The
executive praises the results of the price increase (”reflected in our results versus the competitors”),
which both sends the message that price increases are profitable, and that competitors could do
better, to have results like those of Allegion.

In early fall, the two companies follow up with several earnings calls that rank high on STRAT
(less on COMP). An example is the following from Assa Abbloy, 14 November 2018:

“I already mentioned price is the easiest way from top line to bottom line. What is good in our
industry is that it is an industry where you can increase prices. We, being the market leader,
often, we are the first one coming with price increase, and we see that the market follows. If we
increase price because of inflation, other places in the market have similar challenges. When
we increase prices today, they follow.”

Assa Abloy refers explicitly to “the industry,” which suggests that competitors are the main targets
of the content. The company explains it is “good” that prices can increase in the industry, which
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clarifies to competitors its desire to go along with price increases. This statement furthermore is
particularly explicit in clarifying the expected sequence of price moves. This time Assa Abbloy
claims price leadership, which is particularly relevant information in light of the earlier statement
of Allegion in a similar vein. While the Spring-Autumn 2018 statements of Assa Abbloy and
Allegion make it unclear which of these companies is the price leader, that both are seeking to
convey such a message only heightens collusive concerns.

C. Summary: Flagging Collusion-Facilitating Communication in Earnings Calls
The examples above are selected transcripts that came to our attention as a result of our screening
exercise. We conclude that our method to use NLP techniques is capable of picking up earnings
calls with suspicious messages. Our STRAT and COMP measures are relevant indicators,
especially if they are used in conjunction with knowledge of who are competitors.

Our approach to measuring communication is straightforward: we simply count the fre-
quency of bigrams based on a predefined dictionary. We view this simplicity as a strength from
a practical perspective, as it makes the method easy to explain to lawyers, judges, managers,
and others involved in cartel investigations. Several modifications to this approach are possible.
For instance, instead of relying on raw counts, one could assign weights to specific bigrams or
documents.47 While weighting schemes can offer advantages in some applications, they also
introduce an element of arbitrariness and may reduce the intuitiveness of the analysis. The
advancement of large language models presents a natural opportunity to enhance the screening
of public texts for indications of collusion. Recent research has begun exploring these models as
screening tools (Hassan et al., 2024).

VI. OTHER DATA SOURCES
We used two main data inputs to screen for indications of collusion. First, a corpus of public texts
containing corporate communication. Second, information on the competitive relationship
between firms. Competition authorities may not have access to the same data sources as we do,
or their needs may require the use of other datasets.48 We examine here the information needs
and provide some advice.

Our focus has been on public communication in earnings calls, which are particularly valuable
for corporate surveillance. Hassan et al., (2024) describes them as a “marketplace of information,”
noting that their “wide availability ensures that researchers and policymakers have easy access to this
rich source of corporate information.” While earnings calls are becoming increasingly accessible
in the United States and Europe, they remain far less common in other jurisdictions (Figure 1).
Our method can be extended to any other publicly available text sources that may aid detection
efforts, including trade press articles, news websites, interviews, and more. Competition author-
ities would need access to digital archives of texts that feature public statements of competing
firms.

A potential challenge when using text sources other than earnings calls lies in the difficulty
of reliably identifying companies within such documents. Earnings calls are explicitly tied to
a specific company, making attribution straightforward. In contrast, general news articles may
not mention company names in direct proximity to relevant quotes, requiring the use of natural
language processing techniques to extract such entities from the broader context. While this
adds a layer of complexity, it is manageable as robust named entity recognition tools are readily
available in standard programming environments such as Python.

47 For example, text analysis often employs measures such as tf-idf (term frequency-inverse document frequency), which is a
weighting method that highlights important words by balancing their frequency in a document against their rarity across the
entire collection.

48 For example, analyzing competition within national markets may require data of more local nature than our global database.
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A second challenge involves identifying groups of competing firms. For instance, news
articles may contain questionable or ambiguous statements made by various executives. To
assess their significance, it is very useful to cross-reference these statements with contem-
poraneous public communications from competing companies. However, determining which
firms qualify as competitors is not always straightforward. Relevant information can often
be obtained from trade journals, industry publications, business directories, and company
surveys, which provide useful resources for regulatory authorities or analysts conducting such
investigations.

Screening public texts beyond earnings calls for signs of collusion can be both valuable and
effective. Traditional print news serves as a clear and accessible alternative source of information.
To illustrate the potential of such an approach, we present a preliminary example based on a
simple keyword search in the Factiva news database, offering a glimpse into the kinds of insights
such a screening exercise can uncover.

In 2011–2012, a series of articles in the Financial Times reported on the intense price war
in the container shipping industry. In November 2011, the press wrote about “panic” in the
container shipping industry due to market leader Maersk having gained market shares after
earlier price reductions (Financial Times 2011).

Container slump hits Møller-Maersk [...] “There’s a little bit of panic in the industry. Yes,
we’re following the rates down when they drop, to make sure we keep our share.” [...] But
Mr Andersen insisted rates could not carry on at their current, “totally unsustainable” levels –
which are mostly too low to cover lines’ operating costs – for long.

In this press release, the Maersk executive conveys two key points. First, he explains how
Maersk responds to competitor price cuts, stating that the company “follows the rates down
if they drop” with the explicit goal of maintaining market share. This statement can be inter-
preted as a warning to competitors that Maersk will retaliate against any deviation from a tacit
agreement on higher rates. Second, his characterization of current rates as “totally unsustain-
able” suggests a desire for industry-wide price increases, reinforcing the idea of coordinated
behavior.

In February 2012, the press reported again on the container shipping industry, where the
company’s financial director made the following statements in an interview (Financial Times
2012):

Maersk profits sink 33% on container woes [...] Trond Westlie, the group’s finance director,
pointed to Maersk Line’s decision on February 17 to cut Asia to Europe capacity by 9 per cent
because rates had reached “unsustainably low levels”. The decision was seen as the end of a
damaging battle for market share between Maersk and its competitors including Switzerland’s
Mediterranean Shipping Company, operator of the second-biggest container ship fleet by
capacity. Mr Westlie said the line was considering the need for further capacity cuts beyond
those announced. “We are using all our tools in the tool box in looking at [the problem of
profitability]” [...] “We’re looking at our pricing models, to find a better stability in the market
going forward,” Mr Westlie said.

This statement is notable because, as in the 2011 press interview, Maersk once again describes
rates as “unsustainably low.” This language can apply to the industry as a whole, implicitly
signaling to competitors how Maersk expects cooperation to unfold, that is, through price
increases. Additionally, Maersk confirms that it has begun preparing for such increases, stating
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that it is “looking at our pricing models” to achieve greater market stability. The article explicitly
mentioned that the last capacity move can be regarded as the “end of a damaging battle” between
competitors, suggesting the beginning of a new, cooperative period, possibly triggered by the
interviews. Public statements carry weight.

Around two weeks later, Financial Times Deutschland (2012) reported an interview with the
Maersk leadership, who left little doubt about the company’s intention to handle the situation
in cooperation with rivals (text translated from the German original).

Container shipping companies renounce predatory pricing [...] Market leader Maersk
announces abandonment of aggressive strategy. [...] In recent weeks, shipping companies
such as Maersk Line and Hapag-Lloyd have successfully raised prices on the main route
between Asia and Europe. [...] With the price increase, a ruinous battle for market share,
initiated by market leader Maersk Line and the second-placed MSC, is coming to an end. Price
competition probably caused losses for almost the entire industry last year [...] Now, Maersk
has apparently offered the industry a truce.
“We’re where we want to be in terms of size, and therefore our focus is changing from ’wanting
to grow faster than the market’ to ’growing with the market,’” Sören Skou told the shipping
newspaper ”Lloyd’s List.”
Maersk intends to use this to obtain higher rates. However, if the competition doesn’t accept
the offer, the company will fight back:
“We hope our competitors are also satisfied with this. If they aren’t, we will defend our position
at all costs,” said Skou [Maersk Line CEO]

The article contains multiple indications that Maersk is signaling its intention to coordinate
with rivals on pricing. In the article Maersk openly renounces its former “aggressive strategy,”
announces a departure from the “vicious battle for market share.” A “truce” to the industry
amounts to a desire to cooperate with rivals.

Several subsequent articles in various maritime trade journals feature interviews with Maersk
executives analyzing efforts to raise rates while maintaining market share, an approach that,
all else being equal, suggests some degree of industry coordination and weak competition
(Dow Jones International News - Factiva 2012; Maritime Gateway - Factiva 2012; Tradewinds -
Factiva 2012). This series of public communications occurred shortly before the European
Commission initiated proceedings against several major container shipping service providers,
including Maersk, in the AT.39850 — Container Shipping case (Rabinovici 2017).49

The fact that public statements by container shipping executives preceded a cartel investi-
gation suggests that actively screening for such communications in news outlets may provide
valuable indicators of potential collusion.

Regardless of the source, the core steps of a text screening exercise remain the same. First, the
investigator must compile a corpus of public documents to serve as the main database. This may
involve web scraping, with resources such as the Internet Archive (archive.org) offering multiple
ways to access and download material. Additionally, various trade and general press archives
are available worldwide, such as Arcanum (arcanum.com) and the GDELT Project (gdeltpro-
ject.org), the latter providing digitized news along with pre-extracted entity recognition from
thousands of news websites worldwide.

49 We are not aware that news statements directly influenced the European Commission’s decision to undertake investigative
measures in the container shipping industry at the time. When looking into the earnings calls of Maersk of the period
mentioned here, we however do see several statements related to the “price war” that are in line with the tone in the trade
press. For example, Maersk mentions in the earnings call of the 11th of May, 2011:“I don’t really believe that this calls for a
price war, and since we don’t have a lot of tonnage, we’re definitely not going to lead a price war.”
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After finalizing the corpus, the next step is to develop a dictionary and define a keyword list
(Section B). Our two-pronged approach, focusing on bigrams related to strategy (STRAT)
and references to competitors or competition (COMP), offers a structured path rooted in
economics. Next, we count the frequency of these bigrams in documents and assign these
counts to firms over time (Section B). Identifying competitive relationships is particularly
useful for selecting the most relevant documents for a detailed analysis (Section 2). Finally,
documents are ranked according to the number of trigger bigram mentions (Section 3).
The outcome is a set of firms operating in the same market whose documents contain the
highest frequency of potentially collusive language. Then, this refined set of documents
must undergo a careful manual review to fully understand the communication and market
context.

VII. CONCLUSIONS
Our study highlights the growing importance of screening public corporate communications
for potential collusion. Traditional cartel detection methods have focused primarily on secret
agreements; yet, recent research suggests that public communication can serve as a substitute
for secret agreements, allowing firms to align strategies while maintaining plausible denia-
bility. Our screening approach aims to detect companies that use public announcements as
a means of coordination. We screen for these patterns in publicly accessible corporate texts
by identifying key linguistic patterns associated with collusion. Although collusion-related
keywords are not uncommon, they are far from the norm; less than half of earnings calls
contain such language. By applying natural language processing methods to a vast dataset
of earnings call transcripts, we provide competition authorities with a novel tool to detect
signals indicative of anticompetitive behavior. Our method has already proven its practical
value, contributing to the 2024 European Commission inspections in the automotive tire
sector.

As with any cartel screening method, it is natural to ask to what extent firms can strategically
alter their conduct and avoid detection. If they knew all the bigrams used in the screen, firms
intent on coordinating could avoid those bigrams in their public announcements and thus not
be flagged. However, an already difficult task—coordinating through public communications—
has been made significantly more difficult because firms would have to resort to language
that is less effective at coordinating. By making collusion less effective, this detection method
would have reduced the frequency of collusion even if those firms who do succeed are not
detected. But that is not the end of the story. Just as firms can adapt to what they believe
are the bigrams used by a competition agency, the competition agency can modify the set
of bigrams to keep ahead of the firms. This cat-and-mouse dynamic is typical of detection
methods whether it is with regards to collusion, tax evasion, credit card fraud, or some other
form of illegal activity. The objective of cartel screening is not to be foolproof but rather to make
collusion more difficult and thereby less likely to occur, and to be of shorter duration when it
does occur. We believe our method does so, even if firms should strategically adapt their public
announcements.

Looking ahead, our approach can be extended to other sources of corporate communication,
such as industry reports, media interviews, and the trade press, further strengthening detection
capabilities. As machine learning and natural language processing techniques continue to evolve
and large language models advance, the ability to detect subtle collusive signals in vast amounts
of textual data will only improve. However, automated screening must be complemented by care-
ful manual analysis to contextualize findings and avoid false positives. By integrating these tools
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into the enforcement arsenal, competition authorities can enhance their ability to proactively
identify and deter collusion.

Finally, our contribution should be viewed as the beginning of a longer research agenda,
rather than the end product. The framework we propose is designed to evolve alongside
advances in analytical techniques and data availability. Future work could incorporate advanced
text analysis, including LLMs, to capture nuances and complex structures more effectively,
thereby improving robustness to challenges such as context and implicit signaling. While this
kind of approach can significantly increase the complexity of the analysis compared with the
structure of our methodology, it can also reduce its transparency. Additional future extensions
include examining cross-firm dynamics, such as assessing language similarity across competi-
tors. Benchmarking against well-documented historical cases of collusion could validate and
further refine the approach. Taking these steps will transform our method into an adaptive tool
that evolves with changing communication practices, strengthening proactive deterrence and
enforcement.

APPENDIX

Dictionary approach

Table A1. Dictionary keywords

Variable Keywords

Key 1 (Strategy) Price, pricing, margin, [...]
Key 2 (Competitors) Competition, competitive, compete, [...]
Key 3 (Intent) Should, will, expect, [...]
Key 4 (Action) Grow, raise, rise, increase, [...]
Key 5 (Triggers) Excess, insane, aggressive, oversupply, [...]
Combination rules Keys 1 (Strategy) with 3, 4, 5; Keys 2 (Competition) with 3, 4, 5

Competition and strategy indicators COMP and STRAT are then constructed. STRAT is the
combination of keys1 and keys3, keys4, keys5 while COMP is constructed as the combination of
keys2 with keys3, keys4, keys5.
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Screening Index: All Observations

Figure A1. Top 15 industries by Additive Communication Index (2004–2022).
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