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PLUS FACTORS AND AGREEMENT
IN ANTITRUST LAW

William E. Kovacic*
Robert C. Marshall**

Leslie M. Marx***
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Plus factors are economic actions and outcomes, above and beyond paral-
lel conduct by oligopolistic firms, that are largely inconsistent with
unilateral conduct but largely consistent with explicitly coordinated action.
Possible plus factors are typically enumerated without any attempt to dis-
tinguish them in terms of a meaningful economic categorization or in
terms of their probative strength for inferring collusion. In this Article, we
provide a taxonomy for plus factors as well as a methodology for ranking
plus factors in terms of their strength for inferring explicit collusion, the
strongest of which are referred to as "super plus factors."
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INTRODUCTION

Competition law treats agreements among rival firms to set the terms on
which they trade as extremely serious offenses.) Most of the world's approx-
imately 120 systems of competition law assign the prosecution of cartels a
high priority. The consequences of detection can be severe. The annual
global sum of civil fines and treble damages for cartel participants today
routinely exceeds hundreds of millions-indeed, even billions-of dollars,
and individuals in a growing number of countries face potent criminal sanc-
tions.'

Central to the operation of laws that aggressively punish collusion are
the definition and proof of concerted action. Powerful consequences flow
from whether price increases observed in the marketplace emerge from in-
dividual or collective initiative. A firm acting alone ordinarily can set its
prices as high as it likes.3 If the same firm cooperates with its competitors to

1. See Organization for Economic Cooperation and Development, Cartels: Sanctions
Against Individuals, 9 J. COMPETITION L. & POL'y 7, 36-46 (2007) (reviewing modem en-
forcement trends); David E. Vann Jr. & Ellen L. Frye, Overview, in CARTEL REGULATION 3
(William Rowley & Martin Low eds., Jan. 2009) ("In the past decade, nearly every jurisdic-
tion with general competition legislation has either enacted specific anti-cartel statutes,
significantly enhanced the civil penalties for cartel violations or added criminal sanctions for
corporate executives who commit cartel violations. Indeed, in recent years regulators have
been enforcing anti-cartel legislation with increased vigour, and have grown more sophisticat-
ed and savvier in their investigative and analytical techniques?').

2. See William E. Kovacic, Criminal Enforcement Norms in Competition Policy: In-
sights from U.S. Experience, in CRIMINALISING CARTELS: CRITICAL STUDIES OF AN

INTERNATIONAL REGULATORY MOVEMENT 45, 66-67 (Caron Beaton-Wells & Ariel Ezrachi
eds., 2011) (discussing modem trends in sanctions for cartel offenses).

3. If implemented by a single firm, high prices have been said to be a sign of a healthy
competitive process. Justice Scalia's opinion for the Court in Verizon Communications Inc. v.
Law Offices of Curtis V Trinko, LLP, 540 U.S. 398, 407 (2004), states, "The mere possession
of monopoly power, and the concomitant charging of monopoly prices, is not only not unlaw-
ful; it is an important element of the free-market system."
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achieve price increases, however, its executives may go to prison. Despite
the crucial role of the concept of concerted action to this framework, few
elements of modem antitrust analysis in the United States and in other juris-
dictions are more perplexing than the design of evidentiary standards to
determine whether parallel conduct stems from collective or from unilateral
decisionmaking.

4

In the case of oligopolies, authorities have struggled to develop suitable
evidentiary standards for identifying agreements. Firms in an oligopolistic
industry recognize their mutual interdependence, understand that they are
players in a repeated game, and act accordingly.5 In antitrust decisions about
allegations of collusive pricing, this pattern of interaction-which courts
and commentators describe as "conscious parallelism"-is viewed as insuf-
ficient to establish that firms are engaged in concerted action. This is
because such pricing can emerge from firms acting noncollusively where
they understand their role as players in the repeated oligopoly game.6 In
antitrust cases, courts permit the fact of agreement to be established by cir-
cumstantial evidence,7 but they have required that economic circumstantial
evidence go beyond parallel movement in price to reach a finding that the
conduct of firms potentially violates section 1 of the Sherman Act.8 The

4. As Professor William Page observes, the lack of satisfying standards is a "remarka-
ble ambiguity at the heart of antitrust law." William H. Page, Communication and Concerted
Action, 38 Loy. U. CHI. L.J. 405, 417 (2007). The Organisation for Economic Co-operation
and Development ("OECD") has analyzed the role agreement plays in non-U.S. antitrust poli-
cy. See COMPETITION COMM'N, ORG. FOR EcON. CO-OPERATION & DEV., PUB. No.
DAF/COMP/GF(2006)7, PROSECUTING CARTELS WITHOUT DIRECT EVIDENCE OF AGREE-

MENT (Sept. 2006), available at http://www.oecd.org/dataoecd/19/49/37391162.pdf; see also
Albertina Albors-Llorens, Horizontal Agreements and Concerted Practices in EC Competition
Law: Unlawful and Legitimate Contacts Between Competitors, 51 ANTITRUST BULL. 837
(2006).

5. See Jonathan B. Baker, Two Sherman Act Section 1 Dilemmas: Parallel Pricing, the
Oligopoly Problem, and Contemporary Economic Theory, 38 ANTITRUST BULL. 143 (1993).

6. See ANDREW I. GAVIL ET AL., ANTITRUST LAW IN PERSPECTIVE: CASES, CONCEPTS

AND PROBLEMS IN COMPETITION POLICY 267-68 (2d ed. 2008).
7. In In re Text Messaging Antitrust Litigation, No. 10-8037, 2010 U.S. App. LEXIS

26299, at *16 (7th Cir. Dec. 29, 2010), Judge Richard Posner observed, "Direct evidence of
conspiracy is not a sine qua non .... Circumstantial evidence can establish an antitrust con-
spiracy."

8. See Brooke Group Ltd. v. Brown & Williamson Tobacco Corp., 509 U.S. 209, 227
(1993) (holding that "conscious parallelism" is "not in itself unlawful"); Theatre Enters,, Inc.
v. Paramount Film Distrib. Corp., 346 U.S. 537, 541 (1954) ("Circumstantial evidence of
consciously parallel behavior may have made heavy inroads into the traditional judicial atti-
tude toward conspiracy; but 'conscious parallelism' has not read conspiracy out of the
Sherman Act entirely." (footnote omitted)); see also 6 PHILLIP E. AREEDA & HERBERT
HOVENKAMP, ANTITRUST LAW 1433(a) (3d ed. 2010) (noting that "[tihe courts are nearly
unanimous in saying that mere interdependent parallelism does not establish the contract,
combination or conspiracy" required for application of section I of the Sherman Act). See
generally 15 U.S.C. § 1 (2006) (prohibiting agreements in restraint of trade).

Plus Factors
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additional economic circumstantial evidence is collectively referred to as
"plus factors."9

The interpretation of plus factors in the decision to prosecute and in the
resolution of litigated cases has proved to be a vexing task for enforcement
officials and judges. Many commentators have catalogued plus factors and
discussed the critical mass of circumstances that ought to justify an
inference that observed behavior is the product of concerted action. 0

Numerous judicial decisions have wrestled with the evaluation of plus
factors in cases dealing with questions of agreement." For all this effort,
there is persistent dissatisfaction with the analytical methods commonly
used in antitrust enforcement and litigation to distinguish plus factors in
terms of their probative value.

The frailties of the existing analytical tests for assessing plus factors
have at least two implications. First, they impede the economically sensible
resolution of many high-stakes antitrust cases where decisions made on the
issue of conspiracy are decisive. Second, the inadequacies of the existing
analytical framework may well be magnified in the future. The expanded
use of powerful means of detection-including amnesty programs that give
certain informants full dispensation from criminal penalties-and ever
stronger remedies will encourage firms to achieve consensus through more
subtle techniques that fall short of an express exchange of assurances in a
covert meeting. 2 If would-be cartel members take this path, then govern-
ment prosecutors and private plaintiffs may often find themselves relying
more extensively on circumstantial proof to establish the fact of coordina-
tion. Such a development would place still heavier weight on a proper
understanding of plus factors in the treatment of conspiracy questions.

This Article offers a way to increase understanding of plus factors and to
improve the manner in which enforcement agencies and courts interpret
them in individual cases. We advocate the use of basic probability theory to
rank individual plus factors, and groups of plus factors, in terms of their
probative value.' 3 We refer to plus factors, or groups of plus factors, that

9. ABA SECTION OF ANTITRUST LAW, ANTITRUST LAW DEVELOPMENTS 11-16 (6th
ed. 2007).

10. See RICHARD A. POSNER, ANTITRUST LAW 55-93 (2d ed. 2001) (collecting and
analyzing plus factors).

11. See ANTITRUST LAW DEVELOPMENTS, supra note 9, at 11-16 (collecting authori-
ties); ABA SECTION OF ANTITRUST LAW, PROOF OF CONSPIRACY UNDER FEDERAL ANTITRUST

LAWS 69-92 (2010).

12. For a discussion of modem trends involving the expanded use of amnesty systems
and the increase of sanctions for collusion, see Scott Hammond & Ann O'Brien, The Evolu-
tion of Cartel Enforcement over the Last Two Decades: The U.S. Perspective, in POLISH

OFFICE OF COMPETITION & CONSUMER PROT., CHANGES IN COMPETITION POLICY OVER THE

LAST Two DECADES 11 (Malgorzata Krasnodebska-Tomkiel ed., 2010). On the historical ten-
dency of firms to take countermeasures to respond to improvements in government anticartel
enforcement programs, see Kovacic, supra note 2, at 55-56.

13. For an introductory discussion of Bayes' Theorem, see BERNARD W. LINDGREN,
STATISTICAL THEORY 37-41 (4th ed. 1993).

[Vol. 110:393
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lead to a strong inference of explicit collusion as "super plus factors."' 4 The
taxonomy as well as the framework we provide for assessing the probability
of explicit collusion given a plus factor, or given a group of plus factors,
provides an improved foundation from which enforcement authorities and
courts can analyze potentially collusive conduct.

In this Article, we provide a foundation for courts and agencies to adjust
the framework they now use to determine the existence of an agreement
when the plaintiff lacks direct testimony or documents that prove concerted
action but instead relies on circumstantial evidence that the defendants con-
spired to fix prices or restrict output.1 5 Such an approach focuses on modem
economic understandings of what cartel participants do to coordinate their
behavior.

A key issue in assessing whether firm conduct is rooted in an agreement
to suppress interfirm rivalry is the reaction of buyers to the actions of sellers
in a marketplace. Each product/industry/market that is the subject of scrutiny
for a potential violation of section 1 of the Sherman Act16 involves a distinct
set of participants, actions, and payoffs. The role of buyers, and their poten-
tial resistance to actions by sellers that increase seller payoffs at the expense
of buyers, appears to be significant in the implicit thinking of many policy-
makers and courts that consider whether an observed conduct or outcome in
the marketplace is the consequence of explicit collusion. 7 Yet this under-
pinning for assessing plus factors has not been explicitly recognized. We
believe that every producer selling a product in an industry conditions its

14. We use the term "explicit collusion" to mean an agreement among competitors that
relies on explicit communication, transfers, or both to suppress rivalry.

15. Direct evidence would include a record of meetings or communication to discuss
and agree on the components of cartel activity, which may include any of the following: pric-
ing, allocations of the collusive gain, monitoring, or enforcement of the agreements.

16. 15 U.S.C. § 1 (2006) ("Every contract, combination in the form of trust or other-
wise, or conspiracy, in restraint of trade or commerce among the several States, or with
foreign nations, is declared to be illegal.").

17. Courts often implicitly assume a rational buyer response. For example, the Eleventh
Circuit evaluated plus factors as follows:

Oligopolists behaving in a legal, consciously parallel fashion could achieve high and ris-
ing prices, even as costs remained stable, by engaging in price leadership. The odds that
they could achieve a price and profit increase and maintain incredibly high incumbency
rates-that is, maintain the very same distribution of municipal contracts year after
year-are miniscule, however, unless the oligopolists were communicating with one an-
other.

City of Tuscaloosa v. Harcros Chems., Inc., 158 F.3d 548, 572 (1 1th Cir. 1998) (emphasis
omitted) (citation omitted). The clear presumption of the court in this case was that buyers, the
municipalities in Alabama, would conduct competitive procurements and push back against
price increases by the sellers to the effect that incumbency rates would be volatile. Id. at 572-
73. The court did not presume that the buyers were passive. Id. Rather, the court presumed that
the buyers were players in the game. This active buyer response differs substantially from the
passive view advanced in the well-known gas station example. See Dennis W. Carlton et al.,
Communication Among Competitors: Game Theory and Antitrust, 5 GEO. MASON L. REV.
423,428-30 (1997).

Plus Factors
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attempts to raise prices on the extent and nature of buyer reactions, whether
the actions of sellers are partof coordinated cartel conduct or not.'"

The Article proceeds as follows. Part I describes the existing legal stand-
ards that courts and antitrust enforcement agencies use to define concerted
action and reviews the existing literature regarding plus factors. Part I dis-
cusses seller agreements as well as buyer responses to actions of
oligopolistic sellers and the implications of each for plus factors. Part III
presents a taxonomy for plus factors and identifies several super plus fac-
tors. Part IV offers a methodology, grounded in basic probability theory, for
ranking plus factors in terms of their probative value.

I. DEFINITION OF CONCERTED ACTION IN ANTITRUST LAW

Modem competition law makes the detection, prosecution, and punish-
ment of concerted horizontal price and output restraints the chief priority of
antitrust policymaking. 19 Commentators generally regard the enforcement of
stringent rules against such agreements as antitrust's most important positive
contribution to economic performance. 0 With increasing intensity, antitrust
authorities around the world prosecute bid-rigging, price-fixing, and market
allocation schemes.2 Since the mid-1990s, a growing number of other juris-

18. As described in Robert C. Marshall et al., Cartel Price Announcements: The Vita-
mins Industry, 26 INT'L J. INDUS. ORG. 762, 766-67 (2008), the notion of price acceptance and
resistance has received attention in European Commission ("EC") decisions in cartel cases. In the
EC decision in Vitamins, resistance to price increases was described as follows: "When BASF's
customers resisted the increase, Roche supported the rise by also announcing an increase to
DEM 46/kg .... According to Daiichi, the concerted increase was unsuccessful because of
customer resistance and the huge differential between D-calpan and the equivalent in DL-
calpan." Commission Decision of 21 November 2001 Relating to a Proceeding Pursuant to
Article 81 of the EC Treaty and Article 53 of the EEA Agreement, 2003 O.J. (L 6) 1,
para. 325. In the EC decision in Cartonboard, cartonboard producers sometimes faced re-
sistance from converters to whom they sold their products:

There is on the other hand an upper limit in practical terms on the amount of any price
increase that could be imposed unilaterally by the cartonboard producers on the convert-
ers. The converters have on some occasions resisted a proposed price increase for
cartonboard on the ground that their own customers would in their turn refuse to accept a
price increase for packaging ....

Commission Decision of 13 July 1994 Relating to a Proceeding Under Article 85 of the EC
Treaty, 1994 O.J. (L 243) 1, para. 19. The notion of acceptance of price increases by buyers
appears in the EC decision in Amino Acids: "The five companies ... exchanged information
on the acceptance of the price increases in the different regions." Commission Decision of 7
June 2000 Relating to a Proceeding Pursuant to Article 81 of the EC Treaty and Article 53 of
the EEA Agreement, 2001 O.J. (L 152) 24, para. 81.

19. William E. Kovacic, An Integrated Competition Policy To Deter and Defeat Cartels,
51 ANTITRUST BULL. 813, 814 (2006). See generally Hammond & O'Brien, supra note 12, at
II (describing U.S. and international experiences).

20. See, e.g., ROBERT H. BORK, THE ANTITRUST PARADOX 263 (rev. ed. 1993) (praising
the per se ban against horizontal price fixing and market divisions and concluding that "[i]ts
contributions to consumer welfare over the decades have been enormous").

21. See INT'L COMPETITION POLICY ADVISORY COMM. TO THE ATTORNEY GEN. AND
ASSISTANT ATTORNEY GEN. FOR ANTITRUST, FINAL REPORT 164 (2000) ("U.S. enforcement
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dictions have amended their laws to permit the prosecution of cartel offenses
as criminal offenses? 2 Private suits in U.S. courts to recover damages on
behalf of cartel victims have generated substantial recoveries, 23 and a num-
ber of jurisdictions outside the United States are contemplating an
expansion of private rights to facilitate the compensation of victims of cartel
offenses.

The litigation of agreement issues has inspired judicial complaints about
conceptual uncertainty and doctrinal confusion concerning the boundary
that separates lawful unilateral conduct from illegal collective behavior.2 4

Despite extensive judicial experience with the issue and major contributions
by economists and lawyers concerning possible adjustments in the existing
analytical framework, 25 the definition and proof of concerted action remain
litigated issues in horizontal restraints cases under section 1 of the Sherman
Act. 6 Courts continue to struggle to develop a satisfactory calculus for de-
termining whether, without direct proof of agreement, the plaintiff has
shown that the defendants conspired to restrain trade.

A. Doctrine Governing the Use of Circumstantial
Evidence to Prove an Agreement

Antitrust litigants devote much effort to determining whether conduct
stems from an agreement and therefore implicates section l's ban against
collective trade restraints. A law whose reach hinges on the existence of an
agreement requires courts to decide when challenged conduct constitutes an
agreement and how such an agreement may be proved in a trial.

Modern judicial efforts in the United States to define concerted action
originate in four Supreme Court decisions, beginning with Interstate

successes appear to be occurring amidst a heightened degree of international consensus among
enforcers that cartels should be detected and prosecuted."); Harry First, The Vitamins Case:
Cartel Prosecutions and the Coming of International Competition Law, 68 ANTITRUST L.J.
711, 733-34 (2001) (suggesting that the prosecution of the vitamins cartel illustrates a broader
international acceptance of an anticartel norm).

22. Hammond & O'Brien, supra note 12, at 17-18; Kovacic, supra note 19, at 814.
23. First, supra note 21, at 720 (describing remedies obtained in private cases challeng-

ing the vitamins cartel).
24. See, e.g., Holiday Wholesale Grocery Co. v. Philip Morris, Inc., 231 F. Supp. 2d

1253, 1270 (N.D. Ga. 2002), aff'd sub nom. Williamson Oil Co. v. Philip Morris USA, 346
F.3d 1287 (1 1th Cir. 2003) (noting that the law governing existence of an agreement provides
"little guidance" to determine when inference of concerted action is appropriate).

25. A substantial literature has developed concerning the role of economics in antitrust
law. See, e.g., 6 AREEDA & HOVENKAMP, supra note 8, 1 1410-15; Gregory J. Werden, Eco-
nomic Evidence on the Existence of Collusion: Reconciling Antitrust Law with Oligopoly
Theory, 71 ANTITRUST L.J. 719 (2004); William H. Page, A Neo-Chicago Approach to Con-
certed Action (Univ. of Fla. Levin Coll. of Law Res. Paper No. 2011-07, 2011), available at
http://ssrn.com/abstract= 1782896.

26. 15 U.S.C. § 1 (2006). On the frequency and importance of the agreement issue in
modem antitrust litigation, see PROOF OF CONSPIRACY UNDER FEDERAL ANTITRUST LAws,

supra note 11, at 69-92.
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Circuit, Inc. v. United States27 in 1939 and ending with Theatre Enterprises
v. Paramount Film Distributing Corp.2" in 1954. In sustaining the conviction
of movie exhibitors for fixing the prices to be charged for first-run films, the
Interstate Circuit Court defined the concerted action requirement in these
terms:

While the District Court's finding of an agreement of the distributors
among themselves is supported by the evidence, we think that in the cir-
cumstances of this case such agreement for the imposition of the
restrictions upon subsequent-run exhibitors was not a prerequisite to an un-
lawful conspiracy. It was enough that, knowing that concerted action was
contemplated or invited, the distributors gave their adherence to the
scheme and participated in it.29

The Court explained that "[a]cceptance by competitors, without previous
agreement, of an invitation to participate in a plan, the necessary conse-
quence of which, if carried out, is restraint of interstate commerce, is suffi-
sufficient to establish an unlawful conspiracy under the Sherman Act."30

Seven years later, in American Tobacco Co. v. United States,3 the Court
addressed the agreement issue in reviewing conspiracy to monopolize
charges under section 2 of the Sherman Act. The Court stated that "[n]o
formal agreement is necessary to constitute an unlawful conspiracy."32 The
Court explained that a finding of conspiracy is justified "[w]here the circum-
stances are such as to warrant a jury in finding that the conspirators had a
unity of purpose or a common design and understanding, or a meeting of
minds in an unlawful arrangement."33

In the 1948 case United States v. Paramount Pictures, Inc.,3 4 the Court
reiterated Interstate Circuit's agreement formula. With regard to section 1
and section 2 conspiracy claims, the Court said that "[i]t is not necessary to
find an express agreement in order to find a conspiracy. It is enough that a
concert of action is contemplated and that the defendants conformed to the
arrangement."

35

This formative period of agreement decisions ended in 1954 with Thea-
tre Enterprises.36 There the Court said that "[c]ircumstantial evidence of
consciously parallel behavior may have made heavy inroads into the tradi-

27. 306 U.S. 208 (1939).
28. 346 U.S. 537 (1954).
29. Interstate Circuit, 306 U.S. at 226.

30. Id. at 227.

31. 328 U.S. 781 (1946),
32. Am. Tobacco, 328 U.S. at 809.

33. Id. at 810.
34. 334 U.S. 131 (1948).
35. Paramount Pictures, 334 U.S. at 142.

36. 346 U.S. 537 (1954).

[Vol. 110:393
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tional judicial attitude toward conspiracy; but 'conscious parallelism' has
not read conspiracy out of the Sherman Act entirely."37

As a group, the four cases established three conceptual points of refer-
ence. First, courts would characterize as concerted action interfirm
coordination realized by means other than a direct exchange of assurances.
Second, courts would allow agreements to be inferred by circumstantial
proof suggesting that the challenged conduct more likely than not resulted
from concerted action. Third, courts would not find an agreement where the
plaintiff showed only that the defendants recognized their interdependence
and simply mimicked their rivals' pricing moves.

Subsequent Supreme Court decisions have tried to capture these princi-
ples in a new formula. In 1984, while addressing minimum resale price
maintenance ("RPM") conspiracy allegations in Monsanto Co. v. Spray-Rite
Service Corp.,38 the Court observed as follows:

The correct standard is that there must be evidence that tends to exclude
the possibility of independent action by the [parties]. That is, there must be
direct or circumstantial evidence that reasonably tends to prove that [the
parties] had a conscious commitment to a common scheme designed to
achieve an unlawful objective.39

Neither Monsanto nor any earlier case provides a useful basis for identi-
fying concerted action.4" These tests show that the concept of agreement
encompasses more than a direct exchange of assurances, yet they offer no
useful operational means for determining when the defendants have engaged
in something more than consciously parallel conduct.

For example, under the Monsanto formula, one could deem interde-
pendent conscious parallelism to be a "conscious commitment to a common
scheme."'" Each firm in an oligopoly knows that the effect of its acts de-
pends on the reactions of its rivals. All producers perceive that price
increases will be accepted only if all firms raise prices. Realizing their inter-
dependence, each firm decides, without consulting its rivals, to match
competitors' price increases. Repeated efforts to match rivals' price moves
arguably indicate the firm's conscious commitment to achieve higher prices.
The sole interfirm "communication" consists of each firm's observation of
its rivals' price changes. By calibrating its own moves to conform to the
decisions of its rivals, each firm can be said to have "consciously commit-
ted" itself to participate in a "common scheme." As we discuss below, it is
possible to improve on this formula by focusing more precisely on the forms
of behavior that firns use to communicate their intentions and to execute the
tasks needed to achieve coordination on pricing, output, and other dimen-
sions of effective collusion.

37. Theatre Enters., 346 U.S. at 541.

38. 465 U.S. 752 (1984).
39. Monsanto, 465 U.S. at 768.

40. See generally Page, supra note 4, at 410-23.

41. Monsanto, 465 U.S. at 768.
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Now consider a different plus factor, say, stable market shares. Suppose
we observe stable market shares in relevant cartels two-thirds of the time, so
that P[F I C] = .667. Suppose we observe stable market shares in noncollu-
sive markets one-fifth of the time, so that P[F I not C] = .2. Using Bayes'
Theorem gives

P[C I F] = ((.667 x .25) / (.667 x .25 + .2 x .75)) = .5264.

Now the evidence for cartel operation is not nearly as strong. Neverthe-
less, the evidence of this plus factor shows that it is more likely (.5264) than
not (.4736) that a cartel was indeed operating.

As these examples suggest, the strength of a plus factor is governed by
the relation between P[F I C] and P[F I not C]. We let S represent the
"strength" of a plus factor, calculated as the ratio

S=P[FI C] /P[FI not C].

In our first example (price before volume), we had S = .15/.001 = 150. In
our second example (stable market shares), we had S = .667/.2 - 3.33. This
directly shows the contrast between super plus factors (large S) and non-
super plus factors (moderate S).

We can relate P[C I F] directly to plus factor strength, S, by making use
of the baseline odds against a cartel,

O = P[not C] / P[C].

A little math then gives

P[C I F] = 1 / (1 + 0/S).

In our example, we have P[not C] = .75 and P[C] = .25, which gives 0 = 3
(baseline odds of three to one against a cartel).

From this relationship between P[C I F] and S, we see that whenever S
increases, so does P[C I F], the probability of a cartel given the plus factor.
And whenever S decreases, so does P[C I F], which justifies calling S a
measure of plus factor strength. We can also check that when S = 1 (unit
strength), then P[C I F] = P[C]. Accordingly, F is formally defined to be a
plus factor if and only if S > 1, because this is mathematically equivalent to
the condition that taking F into account increases the likelihood of a cartel
having operated-that is, P[C I F] > P[C] if and only if S > 1.125

Plus factors are typically not observed in isolation. Just as there may be
multiple symptoms in medicine, there may be multiple plus factors in cartel
matters. Given the life-or-death stakes in medicine, multiple symptoms can-
not be ignored or their information wasted; the same should be true in law.
Thus, whether in medicine or in law, the proper way to treat multiple diag-
nostic factors is as a constellation, rather than in isolation. To see this, note
that a particular constellation of symptoms can confirm or rule out a particu-
lar diagnosis that individual symptoms by themselves cannot resolve. The

125. In fact, there are also "minus" factors. These have S less than one and are associated
with behaviors that are more likely to be engaged in by noncolluders than by colluders.
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necessity in law of looking at the entire cluster of factors is precisely the
principle articulated in Continental Ore Co. v. Union Carbide & Carbon
Co. 1

26

Mathematically, the information provided by a constellation of plus fac-
tors is properly accounted for by treating the joint occurrence of the plus
factors as if this were a single plus factor. That is, when k plus factors, F1,
.... Fk, are observed, we let

F = F and F2 ... and Fk.

With this convention in place, the remaining formulas remain un-
changed. The challenge comes in determining the strength S of the plus
factor constellation.'27 The particulars can vary from case to case. Neverthe-
less, economic experience and knowledge can often be applied to determine
that the combination of plus factors increases strength beyond what one
might obtain from a single plus factor. In fact, such a group or constellation
can be a super plus factor even when none of the individual plus factors that
make up the constellation is itself a super plus factor.

A. Plus Factor Categorization

To explore further the implications for this way of thinking about plus
factors, assume that a court, in the absence of any direct evidence of a con-
spiracy, requires that the probability of collusion given the economic
circumstantial evidence be greater than 90 percent in order to reach a guilty
verdict in a criminal trial.' 28 Given this hurdle for the probability of collu-

126. See supra note 65 and accompanying text.

127. When many plus factors operate together, this can in principle result in the combi-
nation being either stronger or weaker than any single factor as an indicator of cartel
operation. More specifically, as defined above, P[C I FJ] = I / (I + 0OdS), where Oo = 0 =
P[not C ] / P[C] is the odds against a cartel given zero plus factors, and S, = P[F] I Q / P[Fi I
not C] is the strength of plus factor 1. With two plus factors, F1 and F 2, then

P[CI Fi, F2] = 1/(1 + 01S 2 ),

where O = P[not C I F] / P[C I F] is the odds against a cartel given plus factor F, and S 2,1
P[F2 I C, F,] / P[F2 I not C, F,] is the strength of plus factor 2 given plus factor 1.

In the general case of n plus factors, F1 . F., then

P[C I F, ..... F.] = 1 (1 + O-1S 1 .- ),

where 0,-, = P[not C I F,..., F.1] / P[C I F ..... F.-] is the odds against a cartel given
n-I plus factors and S..-i = P[F. I C, F ..... F.-] / P[F I not C, F .  F.-,] is the strength
of plus factor n given plus factors 1 .... n-1.

As a mathematical property, adding plus factor n increases the inferred probability of
collusion, that is, P[C I F1 . F.. ,F] > P[C I F ..... F ,] if and only if the strength of plus
factor n given plus factors 1 .... , n- 1 is greater than one, Sn .-, > 1. The plus factor strengths
can be related to one another through the recursive formula, S.,.-, = Sn/S,, where S. = P[Fi,

, F I C] / P[Fi, . . . , F. I not C].

128. As a rough approximation, we can translate general legal standards into percentage
probabilities. For a finding of guilt in a civil matter, assuming no direct evidence of a conspir-
acy, the probability of collusion given the economic circumstantial evidence must be at least
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sion, we can ask what strength would be required of an individual plus
factor in order for the 90 percent threshold to be passed conditional on the
observation of that single plus factor. For example, suppose a particular
factor FI has a strength of S, = 10. This means the factor is ten times more
likely conditional on collusion than conditional on no collusion. Suppose
we assume a baseline of even odds for collusion so that Oo = 1. (Note the
change: in our earlier discussion, we had Oo = 3.) It then follows from
Bayes' Theorem that the probability of collusion given that factor is

P[CI Fi] = 1 / (1 + OdSl) = 1 / (1 + 1/10) = 91 percent.

Thus, this factor would be sufficient for the inferred probability of collusion
to exceed 90 percent.

We can define a somewhat less strong set of plus factors to contain those
plus factors such that the observation of two plus factors from this set is suf-
ficient to conclude that the probability of collusion is at least 90 percent,
assuming the two plus factors are conditionally independent, that is, their
strengths are independent so that S2 1 = S2 = P[F2 I C] / P[F2 I not C]. 29 We
refer to these plus factors as level-two plus factors and denote a level-two
plus factor by F2. A plus factor would be level two if it has a strength of S = 4,
so that it is four times more likely conditional on collusion than conditional on
no collusion, assuming a baseline of an even chance of collusion. To see this,
note that when Oo = 1, two conditionally independent plus factors each with a
strength of four deliver a probability of collusion that exceeds 90 percent:

P[CI F,/F2] = 1 / (I + O/S 21 I) = 1 /(1 + (1/4) / 4) = 94 percent,

where S2 11 = S2= 4 and 01 = P[not C I Fl] / P[C I Fi] = Oo/S = 1/4.
Similarly, one can consider how many plus factors one would need to

reach the 90 percent threshold if the plus factors were independent and each
were three times more likely conditional on collusion than on no collusion.
The results are summarized in the table below.

50.1 percent. When the FrC proceeds under a pure section 5 theory, the requirement may fall
somewhat below 50 percent. To survive summary judgment in any matter, it must be the case
that the probability of collusion given the economic circumstantial evidence available at the
time of summary judgment exceeds the prior (i.e., baseline) probability of collusion. On the
application of section 5 of the FTC Act, see generally William E. Kovacic & Marc Winerman,
Competition Policy and the Application of Section 5 of the Federal Trade Commission Act, 76
ANTITRUST L.J. 929 (2010). See also DANIEL A. CRANE, THE INSTITUTIONAL STRUCTURE OF

ANTITRUST ENFORCEMENT 135-41 (2011).

129. See supra note 123 and accompanying text. The assumption of independence is
made here for ease of exposition to illustrate how multiple plus factors can be combined for
probative value.
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TABLE 1

PLUS FACTOR CATEGORIZATION

Conditions to exceed a 90 percent probability of collusion
assuming baseline odds against collusion of O= 1 and conditional independence

Number of plus factors
Plus factor strength required

Super plus factor F' 10 1

Level-two plus factor F2  4 2

Level-three plus factor F3  3 3

Level-four plus factor F 2 4

Although the analysis based on Bayes' Theorem can in theory be used to
calculate the exact probability of collusion given a particular constellation of
plus factors, this table provides a way to categorize plus factors into distinct
categories based on the number of times more likely it is to observe the plus
factor conditional on collusion than on no collusion.130 The different levels
of plus factors allow a loose interpretation that a level-k plus factor would
require k plus factors in order for the inference of collusion to exceed 90
percent. Given more detailed information about the interactions between
plus factors, one could take that information into account using a more so-
phisticated analysis. But even without such information, this categorization
emphasizes the value of considering constellations of plus factors rather
than artificially focusing on the implications of plus factors on an individual
basis.

We emphasize that this categorization of plus factors applies to a 90 per-
cent threshold, which we assume appropriate for criminal proceedings. For
civil cases, presuming a 50.1 percent probability threshold would apply,
when the baseline odds of collusion are even, Oo = 1, the plus factor
strengths required to reach each given level are close to one.3

B. Estimating Probabilities

The aforementioned probabilities can emerge from economic theory.
For example, theory can tell us that the strength S of a plus factor is high if
the plus factor is highly unlikely to emerge from noncollusive conduct.
Thus, economics alone can provide us with super plus factors. But for
many plus factors, it is not the case that theory provides such stark impli-
cations for the probabilities in question. For example, if F is "fixed and
temporally stable market shares," then theory does not provide us with a
definite statement about the plus factor's strength independent of the spe-
cific product/industry/market. As an example, consider the linerboard

130. This table is for the specific value Oo = 1. An analogous table can be constructed for
any other specified value of Oo.

131. In order to meet a threshold probability of 50.1 percent given baseline odds of col-
lusion of Oo = 1, one need only have one plus factor with a strength of at least 1.004.
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industry.'32 Linerboard is produced by machines that run at a single speed
for twenty-four hours a day, seven days a week. Machines typically are
turned off for maintenance for ten days per year. Production market shares
will be essentially fixed and stable in such an industry without any collu-
sion, 3 3 so the strength of the factor "fixed and temporally stable market
shares" would be low. Alternatively, in the vitamins industry where produc-
tion is more variable, relatively fixed and stable production market shares
are relatively less likely without explicit collusion. In this case, the strength
of the factor is high.

We could enumerate all cartel decisions by the Department of Justice
and European Commission in recent years and identify a number of con-
ducts by the cartels for each case. However, this will almost surely not
provide useful information about the strength S of various plus factors. First,
none of the cases have anything to do with noncollusive conduct; these are
apprehended cartels. Second, apprehended cartels are only a subset of the
set of cartels C. If apprehension is not random, then there is an unknown
bias in extrapolating from the apprehended cartels to all cartels. Third, as
noted above, the strength S of a plus factor is a function of the specifics of
the product in question, including the specifics of the market and the indus-
try that makes the product. Aggregating over different products, different
markets, and different industries to construct measures of plus factor
strength is not sensible.

If aggregation over products/industries/markets is not sensible, then, ex-
cept for some super plus factors, we are left assessing plus factor strength
for a given product/industry/market. For a given product/industry/market,
for example, stable market shares during a period of price increases may be
viewed as a strong plus factor if buyers vigorously resist price increases, but
it may be viewed as a weak plus factor if buyer resistance is weak or nonex-
istent.

C. Harms from Decisions and Types of Errors

In the previous Section, we considered specific probability thresholds
relevant to findings of criminal, civil, or FTC section 5 liability. Use of such
probability thresholds to test liability balances the harms associated with the
possible ways that a decision can be wrong. In the contexts where these tests
apply, there are two ways a decision can be wrong: (1) a party can be found
liable when in fact they are not (a "Type I Error") or (2) a party can be
found nonliable when in fact they are (a "Type II Error").

To see how this balance works, suppose the harm associated with a Type
I Error is some number, hi, whereas the harm associated with a Type II Error
is h2. It is convenient and appropriate to think of hi and h2 as dollar amounts.
Suppose also that the probability of collusion, based on all the evidence E is
p = P[C I E]. Then the expected harm of a finding of liability can be shown

132. Linerboard is the brown, flat outer layer on cardboard boxes and packaging.

133. Note that here we reference production market shares, not sales market shares.
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to be'34 the harm, hi, multiplied by the probability that there was no collu-
sion given the evidence, (1 - p)-that is, the expected harm of a finding of
liability is (1 - p)hi. Similarly, the expected harm of a finding of no liability
equals ph2. Applying the principle of choosing the decision that results in
the least expected harm, it follows that a finding of liability should be re-
turned when (and only when)

(1 -p)h, <ph2 .

After a little algebra to rearrange this inequality, 3 5 it follows that a find-
ing of liability should be returned when

p> 1/(1 +hz/h).

The term on the right represents the probability threshold required for a
finding of liability. This means that any probability threshold, such as .9
(criminal), .501 (civil), or .4 (FTC section 5), corresponds to a specific harm
ratio, hJhl, that balances the harms.

For example, consider the harm ratio corresponding to the criminal lia-
bility test, .9. Setting 1 / (1 + hz/hl) = .9 and solving for h2/h,, we obtain
h2/h =. 111. This says that the .9 criminal threshold embodies the view that
the harm h, of finding an innocent party criminally liable is nine times
greater than the harm h 2 of finding a guilty party not criminally liable.

A similar computation shows that the harm ratio corresponding to the
civil test (.501) embodies the view that the two harms are about the same (h,
= 1.004h2). On the other hand, suppose the threshold for an FTC section 5
test is .4. Since .4 is less than .5, this embodies the view that the harm hi of
a liability finding in the absence of a true violation is less than the harm h 2

of finding no liability in the presence of a true violation. With a .4 threshold,
the harm ratio implies hI = .667h 2.

A significant implication of this analysis is that real-world applications
of fixed probability thresholds may or may not accurately reflect the true
underlying relative harms corresponding to the two different decision errors
for a given matter. This may lead to decisions that violate the principle of
least expected harm; however, such fixed thresholds have the considerable
virtue of practicality in situations in which the true harm ratio ha/hl may not
be easy to determine.

We close this Section by noting that the analysis of harms relates direct-
ly to plus factors. Specifically, some algebra shows that a liability finding
that results in the least expected harm occurs when (and only when) the plus
factor strength, S, exceeds the inverse harm ratio, h,/h2, multiplied by the
baseline odds, 0; that is, when S > (h,/h2)O.

134. This follows from elementary rules of probability and the calculation of expected
values, assuming, as is standard and appropriate, that the harm associated with a correct deci-
sion of liability or no liability is zero.

135. (1 -p)h, < ph2 implies h, < p(h, + h2). This implies p > hi / (h, + h2), which gives
the result above.

[Vol. 110:393



December 2011]

CONCLUSION

The resolution of many antitrust cases hinges on the determination of
whether observed conduct is the product of unilateral behavior or collective
action. In a large number of disputes, the plaintiff seeks to establish the fact
of concerted conduct by way of circumstantial evidence. Because antitrust
conspiracy doctrine does not recognize proof of parallel price movements by
itself to sustain an inference of agreement, plaintiffs seek to introduce plus
factors to show that it is more likely than not that parallel conduct resulted
from concerted action.

The analysis of plus factors is one of the most unsettled and perplexing
doctrinal issues of modem antitrust law. This Article proposes a formal defi-
nition of plus factors, a taxonomy for plus factors, and a coherent
methodology for ranking them in terms of their probative values. We identi-
fy super plus factors, which lead to a strong inference of collusion. Plus
factors should be considered in groups or constellations whenever such
groups are present, because the probative value of a constellation of plus
factors can be far greater than each individual plus factor that comprises the
constellation. In fact, a group or constellation can be a super plus factor
when none of the individual plus factors that make up the constellation is
itself a super plus factor.

In closing, we offer a review of the partial list of super plus factors dis-
cussed in Part III:

1. A subset of firms restricts production when prices and profits are rela-
tively high or increasing.

2. Among a subset of producers, market shares, customer incumbency, or
geographic dominance is stable when the firms have excess capacity,
and prices and profits are relatively high or increasing.

3. A reliable predictive econometric model that accounts for all material
noncollusive effects on price, estimated using benchmark data where
conduct was presumed noncollusive, produces predictions of prices that
do not explain the path of actual prices in the period or region of poten-
tial collusion, at a specified high confidence level.

4. A firm or subset of firms has knowledge of the details of another firm's
transactions, production, sales, and/or inventories where the latter firm
would be competitively disadvantaged by conveying that information
unilaterally.

5. Firms engage in interfirm transactions that are transfers of resources
and are largely void of productive noncollusive motivations.

6. In an industry where the product made by different firms is largely ho-
mogeneous, there is a discrete change in the intrafirm incentives of
sales forces, across a subset of firms during a given period, that shifts
from the pursuit of market share to maintenance of elevated prices
(such as a shift to "price before volume").
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7. A subset of firms with an aggregate market share large enough to have
dominant-firm market power jointly engage in a dominant-firm conduct
when no single firm has the market power to act unilaterally as a domi-
nant firm by engaging in that dominant-firm conduct.


