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Abstract

The article presents a novel meta-regression analysis of the size of cartel overcharges from a sample of
more than 800 observations collected from a wide variety of published sources. The analysis of a qubqampie
of 395 cartel episodes finds that duration, lcgai environment, and organizational characteristics of cartcls
explain variation in overcharge rates o a greater cxtent.than the type of publication or the method of
calenfation. Overcharges tend to be significantly higher for durable international cartels. Secular decline is
observed as anlitrust-enforcement regimes have stiffened. :
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction . : .

Since at least 1888, hundreds of economists, historians, comymissioners, and jurists have
_labored nug,htlly to assess the effectiveness of cartels. Various ‘criteria have been applied to
evaluate cartel performance, including longevity, stability, social welfare, and efficiency, but
by far the greatest attention has been lavished on market price effects.’ The increase in

* Carvespending author.

E-mail address: jeomnor@ipurdue.cdu (Y. Bolotova).

Lonyswly also calted duration, measures the lifespan of a cartel or, if it has more than one, the length of time of one
episode. Some researchers use the term stability synonymously with duratios, but more commonly it refers to the absence
of price wars or other reversions to competitive conduct during a cartel’s time span. Stability is perhaps equivatent to low
variation in a cartel's “discipling,” where discipline may be measured by how close a cartel’s seifing prices are o its desired
target price or the theoretical monopoly price. In the context of commodity agreements or marketing orders, stability wiil
show up as lower variation in prices compared to the absence of such an agreement. Efficiency can refer to static allocative
efficiency (low net social welfare loss) or, rarely, to technical efficiency or dynamic efficiency (rates of technological
change). Allocative inefficiency is smaller than but closely correlated with the overcharge.
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transaction prices relative to a more competitive benchinark price caused by a scllers” cartel is
commonly called an overcharge by economists.” A price-fixing overcharge is a transfer of
income or wealth from buyers to the members of the cartel that occurs as a result of a
collusive apreement. The overcharge rate is calculated by comparing actual cartel-enhanced
price changes to some competitive benchmark (Connor, 2004a). When a cartel achicves high
levels of effeciiveness (Le., longevity, stability, and high overcharges), it generates large
customer welfare losses.”

The size of cartel overchargss is an issue at the empirical heart of a number of legal and
cconomic controversies. First, knowing the size and distribution of cartel .overcharges is
necesséry to justify the underlying principles of US and foreign sanctions for illegal cartel
conduct. Second, there is evidence in the economic literature of widely varying opinions
-among experts on the critical legal-cconomic issue of optimal cartel deterrence. Yet; it has
been decades since the empirical literature on the price effects of overt collusion has received
a large-scale survey, and these surveys have been rather selective in the types of studies
reviewed,* 1t is arguably the case that no one has previously published a work aimed
principally and compehensively surveying and analyzing cartel overcharges.” We intend to
'chmnmtc this pap.

" The first objective of - our papm is to describe the large-scale sample of cartel.
overcharges assembied for this paper. The estimates are from studies, some.more than a
century old,- of private, hard-cor¢ caricls from all regions and cras. However, . our sample
may not free from variation due to different publication types or methodologies employed.
Therefore, the second objective -of our paper is to evaluate the impact of these factors on
variability in the overcharge estimates. To accomplish this objective we apply a regression
meta-analysis to a large sample of quantitative estimates of overcharges. We believe that
our meta-analysis is the first to be applied in the field of industrial economics. These
results ought to be of interest to empitical researchers of cartels, to forensic economists
testifying in  horizontal conapuacy cases, and to policy makus interested in (,dl‘t(..]
deterrence. . :

The paper is organized as follows. A literature review discussing the economic and legal
aspects of cartels” overcharges and six published traditional surveys of overcharges is
followed by a summary of our unique survey of price-fixing overcharge estimates. Then, a
description of our methodology and results of a meta-analysis are presented,

* Legal writers refer to the monetary value of the overcharge as damapes, The price effect of buyers” cartel is an
undercharge, The overcharge has a one-to-one relationship to the Lemer Index but is a larger number.

¥ Customers are direct buyers, usually industrial buyers, but overcharge pass-on will transfer the losses in whole or in
part to final consuncrs as indirect buyers. If cariels improve technical or dynamic efficieacy, this may offset the buycrs’
losses.

* Bullock’s (1981) survey intended to be comprehensive but covers enly a few yews at the end of the 1890s.
Maoreover, in common with nearly all economists of the time, he believed that the price effects of cartels could not
be adequately cstimated. Other classic treatments of cartels (Wallage and Edminster, 1930; Elliott el al., 1937
Hlexner, 1946; Stocking and Watkins, 1946, 1948; Whitney, [958} may be regarded as traditional sefecrive surveys.
That is, like most economics !ex(l}o'oks, the authors choose te-mention works that are exemplary in some sense (for
example, exceptionally well crafted, most similar, or egregiously flawed). See Connor (2004b: 11-24) for such a
survey. ’ i

¥ As will be explained later, the meta-analysis performed in this papet. does not require a quality filter to be applied to
sample selection. Virteally all documented quantitative estimates of overchasges in the English language that could be
located during a 2-year search are in our sample.
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2. Overcharges, cartel fines, and cartel deterrence
2.1. Overcharges and cartel fines

Beliefs about the average height of overcharges arc at the center of modern policies on
appropriate antitrust fines for hard-core cartels,

In the United States, the Sentencing Reform Act of 1984 created the U.S. Sentencing
Commission, a judicial-branch body which was charged with devising guidelines for criminal
sentenicing for the federal judiciary (USSG Advisory Group, 2003). The first set of senfencing
guidclines was published in 1987, and after nearly 3 years of study and public comment was made
taw in 1989. The guidelines included sanctions for organizations guilty of horizontal price fixing
and bid rigging (Cohen and Scheffiman, 1989: 332). Although the Sherman Act of 1890 is a
criminal statute that encompasses other types of restrictive business practices, by long tradition
only horizontal price fixing and market-sharing agreements have triggered criminal indictments
by the Department of Justice (DO

The issue of how high cartels typically raise prices was crucial when the 1.8, Sentencing
Commission (USSC) established the fine levels for cartels.” The USSC’s cartel fine levels
followed from its fanous conclusion: “Tt is estimated that the average gain from price-fixing is
10% of the selling price.” The Commissior added: “The purpose for specifying a percent of the
volume of commerce is to avoid the time and expense that would ‘be required tor the court to
determine actual gain or loss.”® As the Sixth Circuit noted, the Sentencing Commission “opted for
greater administrative convenience” instead of undertaking a specific inquiry into the actual loss
in each case.™ The USSC appears to have adopted the 10% presumption because its use was
advocated by the then head of the DOJ's Antitrust Division,'® A prominent analysis of the issue

& Criminal filings are made v cases of per se, covert, intentional conspiracies by participants wheo are aware of the

- probable anticompetitive consequences (Hovenkamyp, 1999 585--586). While there are a fow exceplions, potentially

illegal anticompetitive conduct such as information-sharing, signaling, refusals to deal, resale minimum-price

maintenance, tied sales, exclusive dealing, patent or trademark pooling, mergers, monopolization, and attempts to

manopolize are treated as civil matters. More than 90% of all naked cartel cases are brought as criminal actions, but a
small number of such cases are, at the diseretion of the DOJ, filed as civil matters.

7 The USSC Guidelines start with a base fine double the 10% presumed overcharge and use it in conjunction with the
assigned base Offence Level for antitrust offenses. They adjust this offense level by a nimber of factors, such as whether
bid rigging and other aggravating factots were involved, and by mitigating factors as well, This adjustnient results a pair
of “culpabifity multipliers” that are between 0.75 and 4.0. The product of the base fine (20% of the affected commerce)
and the culpability multipliers results in the fine range that is to be imposed on a carief member. Thus, the fine range
recommended for convicted carielists is at its lowest 15% and at its highest 80% of affected sales. These fines usually are
adjusted downwards for cooperation or as a part of the Divisions Jeniency program, The USSC"s Commentary also notes
that “In cases in which lhe actual monopoly overcharge appears to be either substantially more or substantiaily less then
10%" it might not employ the 20% base fine. But in practice the DOJ almast always uses the figure of 20% of affected
commerce as their starting point in their criminat fine calculations. ’

% See U.S. Sentencing Commission Guidelines For the United States Courts, 18 U.S.C. Section 2R 1.1, Bid-Rigging,
Price Fixing or Market-Allocation Agreements Amonyg Competitors, Application Note 3.

¥ Sec United States vs. Hapter Oif Co., 51 F.3d 1265, 1277 (1995). The court noted: “The offense levels are nat based
directly on the damage caused or profit made by the defendant because damages are difficult and time consuming to
establish. The volume of conmmerce is an acceptable and more readity measurable substitute...”

" In a statement to the Commission, Assistant Attorniey Geneval Ginsburg stated that “the optimal fine for any given act
of price-fixing is equal to the damage caused by the violation divided by the probability of conviction... such a fine would
resuit in the socially optimal level of price-fixing, which in this case is zera” (USSG, 1986: 14). He stated his judgment
that “price fixing typically results in price increases that has harmed the consumers in a range of 10 percent of the price...”
and that (hese violations had no more than 10% chance of detection (USSG, 1986: p.15).
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by Cohen and Scheffinan (1989), published shortly after the fivst antitrust Sentencing Guidelines
were promulgated, states that the economic evaluation of only three piice-fixing conspiracies was
particularly important in shaping the DOFs views.

The USSC’s 10% presumption was attacked as unreliable and overstated almost as soon as it
was issued. For example, Cohen and Scheffman concluded that = ..there is little credible statistical
cvidence that would justify the Commission’s assumptions which underlic the Antitrust
Guidelines” (Cohen and Scheffman, 1989: 333). “At least in price fixing cases involving a
substantial volume of commerce, ten pereent is almost certainly too high” (Cohen and Scheffinan,
1989: 343). Moreover, the specific data that the Commission used was criticized: “later research

_has cast considerable doubt on... these estimates, concluding that the markups, if they existed,
were quite small” (Cohen and Scheffman, 1989: 345). The 10% presumption survives in the
current guidelines (USSG, 2004). '

From 1990 to 1999, a series of record corporate fines were imposed for criminal price fixing by
US courts; a similar upswing may be noted for fines imposed by the European Commission from
1995 10 2001 (Connor, 2004c). Civil treble-damages cases in the United States have seen a

. parallel response in the size of settlements. Attorneys who have defended convicted cartel
members in a number of highly publicized international antitrust conspiracies have claimed that
the Guidelines have resulted in excessive penalties. For example, just as the DOT's campaign
against international cartels was gathering steam, Adler and Laing {1997) asserted that “the fines
being imposed against corporate members of international cartels are staggering (p. 1)”, placing
the blame on the “uniquely punitive” requirements of the U.S. Sentencing Guidelines. After
viewing an intensification of‘ tius trend f01 another 2 years, Adier and Lamg {1999} were even
more alarned. '

What js... troubling is that the company fines...have risen asironomical[yw!to levels far
higher than the fines for other scrious economic crimes and in amounts that can be
unrelated to the economic harm caused by the violatons. (p. 1) -

More recently, Denger (2003) too decries the prevalence of excessive corporate price-fixing
fines and private settlements. He places the blame for cxcessive fines on the Corporate Guidelines
base fine calculation (p. 3). This approach, he notes, is uniike all other white-collar federal crimes
in that the actual degree of direct harm caused does not have to be proven by prosccutors.®'
Denger blames this state of affairs on a gap in the economic-legal literature: *...we have little
information on what level of criminal or civil exposure is needed to deter most cartels” (p. 4).
Baker specifically cites the extraordinary government fines on the ringleader in the global
vitamins cartel as evidence that treble damage—damage suits are no longer needed to achieve
optimal deterrence (Baker, 2004: 382-383).'*

" Denger appeals primarily to an increase in settlement rates in treble-dantage direct-purchaser suits to establish the
unfairness of the high fines imposed on covporate price fixers, an increase that, he believes, cannot be explained by
mereases in overcharge vates. He cites about 8 domestic US law cases that settled for 2-4% of sales in the 19705 and one
international case in 2001 that scttled for 18-20% (pp. 3-4). 1t is argued below that settlements are Inappropliate
evidence in this context.

"2 I 19992002 Foffimann-La Roche paid a total of US$970 million in antitrust fines to four jurisdictions, which i
stirely a world record (Connor, 2006). Tnciuding payouts to private plaintiffs brings Roche's total monetary sanctions (not
including tegal fees) in the range of US82.4-2.7 billion. The total amount for Roche is 140% to 150% higher than the
sccond highest vitamins defendant, BASF. Howevar, the antitrust payouts by all 20 of the companies in the vitamins
cartels were US$4.7-5.2 billion, and these payments represented at most 52% of the value of the cartels’ damages in
eurrent dollars. Such a percentage is clearly under-detesring.
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The lack of empirical evidenee on the actual harm caused by price fixing is alse of concern to
prosecutors, DOJ ofﬁcial Graubert (2003) notes that the controversy over whether antitrust
payments are excessive'” is largely attributable to the *.. diffi iculty of gathering useful data.” A
critic of the effectiveness of antitrust enforcement, Klawiter (2001} expresses skepticism as to
whether the severe monetary penaltics imposed on cartelists in the late 1990s will in fact deter
illegal price fixing, .

. In response to numerous issues on the effectiveness of the antitrust enforcement, the Antitrust
Modermization Commission was created in 2003. The Commission is to recommend changes in
JUS federal antitrust laws, One issue to be addressed is whether the existing US guidelines for
criminaf punishment of price fixing ought to be amended (AMC, 2004),

. US antitrust enforcement has been a model for many other countrics that have more recently
adopted such laws (Wells, 2002). After four years of confidential political discussions within the
EEC"s Commission, Regulation 17 was passed in 1962; it lays out the powers of the Competition
Directorate General (DG-COMP) to fine companies for competition-law infringements (Goyder,
1998: 45). That rulc sets a maximum corporate fine of 10% of the company’s total sales in the
year prior to the Commission’s decision and specifies that the specific fine will depend on the
duration and seriousness of the offense.'* Methods of calculating EU cartel fines are further
explained in a 1998 Notice {Connor, 2006; 14—15). The EC considers the “gravity” of the offensc.
EU cartel fincs are loosely related to overcharges hecause cartels with large damages that are
geographically widespread add to the gravity. Also, relatively large companies are fined more
than smaller participants: in several global cartels, companies in the upper half of the carte!’s size
distribution had their fines doubled. After applying a number of other factors, the Commission
ensures that the fine does not exceed 10% of global sales in the year prior to the date of the
decision, Rarely do EC fines come close to breaching the 10% cap {(Connor, 2003).

Canada is another jurisdiction with relatively tough sentencing for cartels, The Canadian
Comgpetition Burcau (CCB) uses a fairly simple standard for setting fines. Although not spelled
out in any administrative guidelines, decisions of Canadian courts have, in the absence of
aggravating and nntlgdtmﬂ cucumstanccs imposcd fines close to 20% of Canadian affected sales
(Low, 2004; Connor, 2003).'% A former Canadian carte! prosecutor cotnments that “there has not
been any econontic or judicial analysis of the assumptions behind this proxy for harm that this
represents..” (Low, 2004: 19). The Canadian 20% rule seems to mimic the base fine of the
USS‘GS If Canada intends to punish cartels, then the presumed overcharge may also be 1{)%, if
only compensation is the aim, then a 20% overcharge would be appropriate. ‘

2.2. Overcharges and carf.el deterrence i

Concerns about the inadequacy or excessiveness of antitrust sanctions are part of the larger
issue of the effectiveness of antitrust interventions. To make any headway in assessing empirically
the adequacy of anticartel enforcement, it is necessary to have reliable information about the
degree of harm gencrated by private cartels, Cartel injuries to purchasers are positively related to
three economic factors: the size of the cartel’s market, the duration of the conspiracy, and the

& On . 7 Ciraubert defines payouts greater than reasonable damape estimates as excessive,

 Rule 17 was amended in 2004, but these provisions were unaffocted.

¥ Under Section 45 of Canada's Competition Act, fines are limited to C$10 million, but foreign price-fixing
conspiracies can be prosecuted under Section 46, which has no fine limit (Low, 2004: 17).
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percentage overcharge. Antitrust sanctions should be calibrated to a cartel’s affected sales,
overcharge rate, and the probability of carlel formation or the duration of cartels.

The U.S. Sentencing Guidelines are consistent with the standard optimal deterrence standard
promulgated by William Landes (1983). Landes showed that to achieve optimal deterrence the
damages from an antitrust violation should be cqual to the violation’s “net harm to others”,
divided by the probability of detection and qonviction"’ (Landes, 1983: 666-668). Cohen and
Scheffiman (1989} argue ‘that U.S. Sentencing Guidelines, when coupled with civif and
marketplace sanctions, cause “a serious overdeterrence problem™ (p. 334).'7 During recent years
this criticism has been mpcat(,d with perhaps even more intensity. In-a provocative essay that
quickly drew rebuttals,'® Crandall and Winston (2003) argue that extant empirical evidence
demonstrates that US antitrust policy has been ineffective in either raising consumer welfare or in
deterring anticompetitive conduct: “We find little empirical evidence that past {antitrust]
interventions have provided much direct benefit to consumers or significantly deterred
anticompetitive behavior” (p. 4). To support their view that the prosecution of overt ptice fixing
is misdirected, they cite five empirical studies of overt collusion that find no upward effects on
prices of conspiracies convicted in US courts.'” While Crandall and Winston later adimit that there
are some “examples” of successful collusion, they cite no-studies that support a positive effect of
cartels on prices.”® As for deterrence, Crandall and Winston rather grudgingly admit that the large
DOJ fines meted out to cartels in recent years possibly deterred the most harmful cartels.”' In his
comment on Crandall and Winston, Kwoka (2003} faults them for their “startlingly selective”
" body of evidence. He suggests that they should have included “.. studies from any source with
appropriate evaluation of their credibility” (p. 4). ’ '

1% In 1986 the Assistant Attorney General for Autitiust, Donglas Ginsburg, estimated thar the enforcers catch. less than
10% of all cartels. See USSG (1986: 15). If he is correct, optimal fines for cartels should be tenfold damages! The
percentage of cartels that are caught and convicted is probably much higher soday. See Spratling (2001). There is,
howcever, neither evidence nor speculation that detection rates excecd 33%, so there is ng reason to helieve that the treble
damage remedy should be lowered. See also the discussion in Landes (1983: 115 th. 1. The DOJ claims to convict more
than 80% of all targets indicted for criminal antitrust violations, but this rate is high because most convictions are through
guilty-plea agreements (Connor, 2601). Tn fact, the DOF's conviction rate when internationai-cartel defendants demand
trials is much tower. The European Commission tends to impose fines in about 90% of the cases in which it opens formal
ifwvestigations by raiding suspected cartel violators (Connor, 2003). : ,

7 Those critical of aggressive antitrust policy have often embraced the comforting notion that cartcls are fragile
coalitions, When the OPEC cartel began fo have an impact on petroleum prices in the early 1970s, several leading
economists predicted its inmminent demise. Mosris Adeliman (1972 1973) wrote “Every carlel has in time beea destroyed
by one and then some members chiseling and cheating...” (p. 71). In a now infamous 1974 news-magazine article, Miiton
Freedman predicted OPEC’s imminent collapse. OPEC may be less powerful than in the 1970s. but its production
decisions continued to roil the petroleum market through at least 2004.

1% Soe Buker (2003), Werden (2003) and Kwoka (2603).

19 Space constraints do not appear to be responsible for such a skimpy trealment of this topic, tor they list 59 references,
The choice of two of the articles is unforiunate, because both are methodolegically deeply flawed. Newmask (1988) is
discussed later in this paper; Sproul {1991 is criticized by Werdes (2003 ). Both articles appear in journals managed by
University of Chicago economists. Two other studies focus on an odd alleged episode of price fixing, the so-called
Overlap group of 23 clite US universities that met regularly to atlocate needs-based graduate scholarships; this practice
was perntitted to continue under a consent decree that Hmited the degree of detail shared.

* They say that the lysine, citric acid, and vitamin cases are “well known,” but provide no citation for this assertion,
There appears to be only one publication that covess the price effects of all three of these three cases with a degree of
depth, viz., Connor (2001}.

2 Their reasoning is obscure. Perhaps they are referring to international cartels, cartels with absolutely large
overcharges, or conspiracies with high percentage overcharges. In any case, why they cxpect the plobabllltv Ul'cilswvuw
or refative size of expected sanctions to be greater in such cases is not clear.
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The majority of the overcharges generated by cartels in the past 15 years have been
international, even global in membership and ‘geographic spread (Connor, 2001, 2003). To
assess deterrence in the context of international schemes, non-US monetary sanctions must
be considered. To be effective, cartel sanctions must be somewhat punitive. Harding and
Joshua (2003) state that EU fines are supposed to incorporate both compensatory and
punitive components, the latter to serve deterrence (p. 240).°% It is clear that for a single-
product firm that participates in a cariel with a 10% overcharge for [year, there can be
no punitive component solely with EU fines (Wils, 2005). For more durable and effective
cartels, an EU fine cannot be fully compensatory. Morcover, iff the probability of
detection. and conviction is less than 20%, then any ‘specialized member of a 1-year cartel
with an expected 2% overcharge or bigger will not be deterred.”® EU and Canadian fines
together arc usually less than those imposed by US courts for the same violations, and
penalties in other parts of the world are practically zers. In general, global monetary
sanctions have amounted to less than 10% of estimated global overcharges (Connor,
2003). Thus, punitive sanctions are the exception not the rule for illegal international
price fixing. '

In sum, there does indeed seem to be a broad consensus among legal and economic writers
that the question of the optimality of price- fixing penaltics turns mightily on the actual degree
of harm caused by cartel conduct, and that not enough is known about this issue. Moreover,
even if the creators of the USSC Guidelines were correct that in the 1980s cartels generally
raised prices by 10%, the harsher cartel sanctions :mposed more recently could mean that this
presumption is no longer justitied.

2.3. Traditional surveys of cartel overcharges

Given the importance of the topic for legal-economic discourse, there have been
surprisingly few compilations of empirical findings about cartel overcharges.® We have
been unable to find any rescarch that has as its principal aim collecting or analyzing
information on the price effects of overt collusion.® However, there are six works that
mention a significant number of studies of mark-ups due to overt collusion. Nonc claims to be
a comprechensive survey.

Cohen and Scheffinan (1989) recognize that the average size of price-fixing evenchzugcs
generated by overt collusion is a critical issue in evaluating cartel fines. Their paper cites five to

4

2 EU fines are compensatory for ifs eitizens in the sense that the fines are an effective reduction in taxes that would
otherwise have to be collected to support EU programs. In the carly 2600s, competition-law tines have approached 2% of
the EU budget, The amount by which monctary sanctions exceed single damage is the punitive component.

2 However, most companies that engage in carte] behavior are large diversified firms; for, them, EU fines can,come
closer to optimal deterrence levels. Tf the cirtelized product line accounts for 10% of tota) company sales, then. the
duration or the overcharge level can be 10 times greater to achicve compensation or deterrence.

* Of the leading textbooks in industrial organization, Carlton and Perleff {1997) devote considerable space to cartels—
atmost 50 pages out of 852 total pages. This work mestions by name 60 cartels, most of them interwar, international
cartels. Other textbooks have far fewer numbers of cartels cited. .

** Hay and Kelley (1974} authored a classic review of 65 US price fixing conspiracies, which Fraas and Greer {1977)
extended to 606 cases from (910 to 1972, Both studics contain a wealth of information about the number of conspirators,
duration, industry, and specific collusive methods employed. However, neither survey covered the topic of price cffects,
presumably because of the paucity of such data.
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seven estimates for price-fixing cases.”® A working paper by Werden (2003) cites 14 studies of
cartel avercharges, All of his sampled studies were published since 1991, because he wished to
study conspiracies that opérated after 1974, the tirst year in which cartels could be prosecuted
as felonies; three studies examined international cartels prosecuted by the DOJ in 19961997,
Posner’s (1976, 2001) treatise on antifrust law is an avowedly economic treatment of the
subject. To illustrate the social costs of cartelization, Posner asscibles data on 12 “cartel price
increases” in “..industries having well-organized (mainly international) private cartels”
(Posnu 2001: 303) which he admits are “drude and probably exaggerated” (Posner, 2001
304).27

' Levenstein and Suslow (”002) focus on the determinants of success for-both interwar and
more modemn cartels. This paper provides a total of 21 estimates of price effects for
international cartel cpisodes. Griffin’s (1989} study estimates cross-sectionally the Lerner
Index of market power for a sample of international cartels taken mostly fiom the interwar
period. We convert Griffin’s indexes to overcharge rates and remove government-sponsored
commodity agreements. The OECD (2003) report on private “hard-core” cartels contains a
summary of a 2001-2002 survey of national antittust authoritics on the economic harm
caused by cartels mu,ntly prosecuted by the Buropean Commission and national antitrust
authoritics. (“Hard-core” is a Furopean term that refers to conspiracies that fix prices and/or
quantities. Other cartels cooperate ‘on informatien, technology, marketing, and the like. The
distinction seems 1011ghly to cotrespond to criminal versus civil violations of the prohibition
against horizontal restraints under US law). While not all of the survey responses can be
converted to overcharge percentages, the usable responses represent an unusually
authoritative compilation of data on mark-ups by contemporary cartels that have been
prosecuted by courts or commissions.”® The six surveys just discussed are summawed in
Table i,

3. Data set description
3.1. Sources and collection methods

We have made cvery attempt to identify and collect all useful information on private,
hard-core cartel overcharges available from public sources. Hundreds of books, book
chapters, joutnal articles, working papers, and other analyses of cartel price effects were
examined.” Many of the books were written primarily as historical case studies and mention

* One of them (Block and Nold, 1981} is irelevant because it quotes the ratio of out-of-coust settlements to anmual
sales for several US bread price-fixing cases. As Cohen and Scheffman recognize in a footmote, both the numerator and
denominator of this ratio are inappropriate indicators of an overcharge; nevertheless in the text of their article, they persist
in citing this ratio.

27 Giiven tlat Posner is an avatar of the Chicago School of economics, it is notuwo:lh}, that his cstimates are amony the
iug,hcst of the six studies.

*.In a few cases the harm was reported as a monetary valwe and the size of affected conumerce was missing, but 1 was
able to find a reasonable estimate of the affecied commerce from an alternative source. For example, the US DOJ
provided a monetary estimate of the US harm caused by the international lysine castel of 1992--1995, and | found the
value of affected commerce in a sentencing opinion written by a federal judge in o eriminal juiry trial that convicted three
of the cartel’s managers. 1 was able to derive 16 overcharge percentages, of which 12 were fong-man and 4 were peak.
® For a more complete description of the literature consulted, see Connor (2004b: §-24),
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Table |
Summary of six economic surveys of cartel overcharges
Reference Number of Average overchagge

cartels Mean (percent) Median (percent)
Cohen and Scheffinan (1939) 5-7 7.7--10.8 7.8-14.0
Werden (2003} 13 21 VoL 18
Posner (2001} 12 .49 38
Levenstein and Suslow {2002) 22 ) 43 44.5
Gritfin’(1989), private cartels 38 46 44
OECD (20033, excluding peaks 12 15.75 12.75
Total, simple average 102-104 :3057 28.1
Total, weighted average 102-104 167 23406

price cffects only in passing. The majority of the shorter works were wrilten by cconomists,
Nearly all economic articles are written by North American academics using cartel episodes
that affected commerce in the United States or Canada. .

A private cartel is one that by contemporary US standards could be criminally indicted
under the Sherman Act™ Hard-core or “naked” cartels are those that made explicit
agreements to controf prices or limit quantities to be produced or sold. Price agrecments may
cover list prices or transaction prices; the transactions prices may be floor prices, target prices,
or, if a common sales agency is employed, actual transactions prices. Prices may refer to sales
of goods or services, procurement of inputs, or bids in auctions or tenders. Quantity
restrictions most commonly involve fixed market shares for cach participant, but may also
include territorial exclusivity, customer allocations, or production-capacity agreements. Cartels
that focused exclusively on advertising, patent pooling, setting technical standards, R&D, and
the like are excluded, _

Identifying which cartels are private and hard-corc at times requires judgment. Some
cartels operated prior to 1890 when passage of the Sherman Act made participation by US
companies illegal, but many cartcls headquariered in Europe predate the beginnings of
effective Buropean anticartel laws. If these cartels were not formed by means of a legally
enforced government monopoly, they are generally considered private schemes.’ However,
if a government simply required registration or chartering of a cartef but left its management
in corporate hands, they are included in the data sct. Beginning in 1918 in the United States
and in most European countries in the interwar period, domestic producers were penmitted to
register and operate export cartels with no or minimal supervision; we consider these private
cartels. Similarly, if a government-owned national monopoly or commodity association
voluntarily joins an international cartel, that too may be a private cartel. Thus, the mere fact
that governments tolerated or turned a blind eye to cartels does not disqualify them from
inclusion in the data set. However, commodity agreements known to have been initiated,

¥ Criminal indictments for only hard-core cartels are a matter of custom, not law. The 5-10% of US 30OJ horizontal or

vertical conspiracy cases handled through civil indictiments could be criminally actionable, )
3 wWallace and Edminster (1930: Appendix A} provide a convenient chrenology of most government-sponsored expori-
contrel monopolies: the Japancse camphor monopoly of 1899, the [talian citric acid monopoly of 1911, the Greck currant
manopoly of 1895, and the New Zealand kauri-gum monopoly of 1927 are examples of clearly public cartels.
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actively sponsored, or overtly protected by national sovereignty are not included.’ In these
“public” cartels the active involvement of govemnments is signaled by the signing of a treaty,
government ownership of stocks, or the appointiment of civil servants to cartel-management
. positions, There are many fine studies of such agreements, but the inclusion of government-
sponsored or -enforced cartels would tend to bias upward the overcharges in the sample
. (Suslow, 2601). Where judgment was required procedures were followed that would result in
conservative ovemharge statistics.

Besides the overcharge estimates themselves, we have information on cartel chdlactulsucs In
most cases each obscrvation has information on the beginning and the termination dates of the
conspir'lcy; whether a cartel is international in membership or not; whether primarily a bid-
rigging conspiracy .or not; whether found guilty by an antitrust authority or not; the type of
overcharge estimate (average low, average high, peak low, peak high); method of overcharge
estimation; name of the author; year of publication; and the type of publication.

3.2. Bypes of publications

The data were collected from peer-reviewed academic journals, dissertations, cowrt and
commission decisions, OECD reports, books, government publication, working papers, and
‘other sources.” In. general, we aimed at collecting the largest possible body of quantitative
estimates of monopoly overcharges, and avoided applying some sort of quality screening, In the
vast majority of cases, the writers themselves provided the overcharge calculations. In 2 small
minority of cases, it was necessary {o make inferences from price data shown in the works.>® A
substantial number of estimates are drawn from trial decisions, announcements by antitrust
authorities, or statements submitted by governments to the OECD or other multilateral
* organizations.*® Overcharge claims appearing solely in newspapers, magazines, and newsletters
are not included, because such assertions are usually from ancnymous sources who may not be
disinterested pal nes in an ongoing law suit or in some public policy debate, rolcs that may eolor
their assertions.®* In some cases, ovucharg,c estimates originate from articles in industry trade
journals, but if thcy were cited by cconomists, historians, or lcgdl scholars with some
background in carte] studies, such estimates are reported in the present survey.*® We did include

*2 OPEC, USDA marketing orders, and the Tnternational Coffee Agreement are prominent exampiés. In some cases
paticularly in the earty 1930s, the eartier phases of an intemational castel were controlled by national producers’
organizations that negotiated voluntary quota reductions; whea cheating thieatencd the effectivencss of the cartel,
colonial or metropolitan governments stepped-in to pass mandatory supply-controt legislation. The early phase of the
cartel we deem private, but not the latter,

** The bases for the inferences arc briefly outlined in Appendix Table 2 of Connor (200413, [f a credible study of a cartel
conclucles that it was “incffective,” we have coded this as a zero price cffect and included this observation in the averages.
Likewise, conclusions that the impact of collusion was “overwhelmed” by natural market forces are interpeeted as a zero
overcharge, [owever, vague conclusions that a cartel episode was “effective” are not tabulated.

M Carte! fines are frequently announced in press releases by competition-faw authorities, but only rarely do such
announcements contain overcharge data. Final decisions in price-fixing trials with sufficient information to calculate
overcharges are even more uncommon (Cownor and Lande, 2003). However, the OECD has undestaken a program of -
annual reports on competition policy and occasional special reports in which governments frequently report authoritative
estimates of cartel harm (OECD, 1974, 1976, 2001, 2002, 2002-2003). Similarly, beginning in t!te 1950s the UK
Monopohus Commission published scores of detailed investigations of alleged cartels.

5 Some scholars may have relied on what they judged to be credible journalistic reports of overcharges.
% For example, Flzinga (1934) cites Demaree (1969), and Carlton and Perloff (1990) cite Smith (19633,
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estimates appearing in a few book -length cartel studies by journalists, public servants, or
professional writers of nonfiction,”

Newer publications were located by using various bibliographic search engines, by notmg the
references cited by authors in the works themselves, and by searching on-line library catalogs.
These studies vary substantially in terms of depth and the degree of professional commitment to
the study of cartels. Some economists and historians have spent substantial portions of their
careers specialized in cartel analysis, but most of the publications with uscful overcharge
estimates are by social scientists for whom cartels were just a passing interest. Other sources of
information include the Web pages of scores of antitrust agencies, court and commission
decisions, and reports multilateral organizations.

3.8 Methods of overcharge estimation

Our data set identifies eight categories of estimation approaches used to identify a benchmark
price distinguished in our data set. They are: price before the conspiracy began, price during an
infra-conspiracy price war, price after the conspiracy ended, total economic cost or normal profit,
other yardsticks, CC()ﬂOnlCil"lLb legal decisions, and historical case studies with no method
spLuhLd by the author.

. Several are court-approved methods, Older social science studies tended to use a rather informal
method of price analysis that now comes under the rubric of the “before-and-after method”
{Comnor, 2004a). That is, armed with knpwledge of when overt collusion occurred, the author
would compare prices during the affected period with prices before the cartel began or after it
ended; in some cases, the basis of comparison would be a price war that erupted during the affected
period. The base price was typically assumed to be the long-run competitive equilibtium
benchmark price {now rather succinetly, if inelegantly, termed the “but-for price™). Although some
were careful to take such factors into actount, in many cases the possibility that shifts in demand or
supply conditions could have caused the benchmark price during the aftected period to depart
systematically from the before or after price was ignored; moreover, the idea that price wars could
generate unsustainably low prices was not often recognized. Some economists of the time realized
the importance of averaging before or after prices for periods long enough to climinate the
influence of transitory disturbances in markets, but others were satisfied to identify I month’s or
L day’s price as the but-for price.

A second way of calculating a benchma;k price is the yardstick method In this type of
analysis, an economist would collect prices for analogous markets that were believed to be fiee
from -cartelization. For a localized conspiracy, the competitive yardstick could be prices in a
nearby city or an adjacent state with similar demand or cost conditions; the trend in cartel prices )
could then be compared to the trend in the yardstick during the collusive period. Yavdstick price
movements can also be constructed for a noncartelized product made in the same region that is
made with the same puts, utilizes a similar technology, and is consumed by the same

* We have confined jowrnalists” accounts of cartels primarily to book-length treatments of cartels, in the belief that such
wonographs are in-depth accounts of a cartet collected from many sources, some of thens anonymous, over a period of
time sufficient for the author to provide a balanced account of contlicting claims. Books by journalists typicaity do not
focus on the guantitative economic aspeets of the case at hand, so in practice there are relatively fewv overcharges drawn
from thesc souices in the present study. :

* istorical case studies tend to rely on a deep evaluvation of original carte]l decuments {minutes of meetings, memoirs
of conspirators, transcripts of heasings, and the like). A ninth residuat category is “method unknown.”
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customiers.*® If a cartel colludes against only some of its customers, then the discounts offered to
other similarly situated customers could yield a yardstick.

Third, somietimes the costs of production and the margins earned by firms in the relevant lines
of business may provide collateral indicators of variations in the degree of competitiveness of a
finm or market. Cost-based estimates are refatively uncommon because detailed internal business
records are heeded. Both the beforc-and-afler and yardstick methods require expert judgments
about the market in question, but both remain the leading methods used in courts of law or
comunission heasings to determine the fact of injury or the amount of damages.

Fourth, since the 1970s the advances in rigor and precision displayed in economic analyses for
antitrust purposes are palpable (Kovacic and Shapiro, 2000). Driven by developments in
oligopoly' theory and the increasing availability of detailed company and market data,
increasingty it is econometric modets of the alleged collusive market that are specified and
fitted to the available data.*® Game theory has influenced contemporary concepts of coliusion, the
design of competition policies, and empirical modeling of oligopolies (Werden. 2004). In a sense,
econometric modeling is an elaboration of the before-and-after method,*' These models usually
specify the demand and supply conditions in the relevant market, and then investipate through
statistical tests whether and to what extent changes in prices or output fail to be explained by
normal, competitive matket forces. Because these models can simultancously incorporate
multitudinoys factors, economists tend to regard overcharge estimates from such models as more
credible than analyses that depend oii more informal ways of accounting for such factors.*?

The remaining -categories probably used one or a combination of the four methods just
discussed. Legal decisions are typically reached by courts, juries, or commissions after listening
to testimony of participants in 4 cartel or studying expert opinions. Historical case snidies rely on
Wf:]ghl]'ig original sources: minutes of cartel meetings, participants’ memoirs, interviews,
government investigations, journalistic reports, and the like.

3.4. General description of the sample®

The data are organized according to three levels of analysis: markets, episodes, and overcharge
estimates. By “rarket” is meant the industry or-product that was subject to price fixing. Markets
are precisely self-identified by the participants in the conspiracy, though ocecasionally there are
alternative names for the same market.™ The name of the market is eponymous for the cartel.

= i‘hc dan‘g,cl with_this meiliod is that the product vardstick may be a subst;tutc for the cartelized product, and, hcm:e
« price- reb]mnhlw, to a cartel overchaige,

" These data are often proprietary Facts revealed during the discovery phase of litigation or submitted to an anlitrust
authority under compulsory legal processes. In addition to transaction prices of the defendants, production and marketing
costs of details of business contracts may be handed over on a confidential basis. - :
4 Both approaches require prior information on the initial or terminal dates of a conspiracy as parameters for analysis.
. Depending totally on price patterns to decide on the duration of a conspiracy is tautological.

42 Oun the other hand, if a cartel operated during a span in which cost conditions (input prices, expansion of capacity,
inventories, and technology) were sicady and demand conditions {consumer preferences, disposable income, available
substitotes, and the like) did not shift, then econcmetric models and the more traditional methods will yicld the same
overcharges. For durable cartels, constancy of all these factors is unlikely.

+3 "Thc subsequent tables in this repost are constructed from spreadsheets that incorporate data colleeted as of Getober
19, 2004, Connor (2004b: Appendix Tables 1 and 2) contains a few observations added after that date.

* For example, the “nitrogen” cartel is in fact diy salts of nitogen vsed as fertilizer, not the gaseous Form. The hugely
successful “vitamins” cariel is best regarded as a series of overlapping ventures, each of which focused on one of 15
unique products. :
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Episodes, discussed more filly below, are distinet periods of collusion separated by price wars,
temporary lapses in agreements, or changes in cartel membership or methods Episodes may be
adjacent in time or may be separated by significant gaps of time.*” The markets marked by
adjacent multiple episodes- will typically be regarded by antitrust law as one infraction, but by
economists as multiple cartels. The analysces i this paper will use overcharges as the units of
obsegvation. Bach episode will in principle have one true “average” (episode-long) overcharge
and one “peak” overcharge.*® However, because there are sometimes maltiple publications about
the samc cpisode and because a single analyst will sometimes apply alternative methods of
estimation, this paper often records several estimates or a range for a single episode.

Publications from economists, historians, and related sources yielded useful overcharge or’
undercharge information on cartels that operated in 237 markets (Table 2). If one group of sellers
decided to fix prices of a product in one geographical region and another group colluded on the
same product in a separate geographical region, these will be viewed as two markets. Of the 237
markets, 37% were cartelized by international agreements, where “international” describes the
membership composition of the cartel and not necessarily the geographic spread of the cartel’s
effects. Some interpational cartels affected directly the commerce of only one nation, though the
vast majority-was interpational in both senses. National cartels account for the 10mannng, 63% of
the cartelized markets.

‘Almost one-third of the sample consists of markets affected by bid-rigging cartels.*” Although
most carlels have some sales to government entities or indusirial customers that purchase by
tenders; these cartels are explicitly indicated by the authors to have substantially or exclusively
engaged in bid rigging. This proportion is certainly an underestimate because the sources did not
always provide enough detail on the cartels to be certain of the degree of bid rigging. Tt is widely
believed that bid rigging leads to higher overcharges than otherwise identical conspiracies.*® The -
remaining 70% of the cartelized markets may be called “classic” cartels, those that set market
sclling prices and/or market quotas for cach or its members.*®

Three-fifths of the cartels were found to he in violation of antitrust laws by at least one legal
body.”" Sometimes these are called “discovered” cartels. The determination of guilt or liability
may take the form of guilly pleas (or nolo contendere in US courts up until the 1960s), of a
decision at trial by judge or jury, of a conmmission decision to impose fines or other sanctions, of
the payments of civil penalties, or of negotiated settlements by defendants in a suit. The remaining
39% of the cariclized markets are known or believed to be “legal,” because they operated prior to
the enactment of antitrust laws in the jurisdictions in which they functioned, or at the least cxtra-
legal, because they were never discovered by an antitrust authority. Other legal cartels were
organized and registered under antitrust exemptions, such as export cartels. or ocean shipping
conferences.

43 kplsmdm are in principle different from phases of cattels that give rise cartels instability, Episodes mark changes i
cartel organization, whereas stability is measured by changes in the degree of cantel discipfine or cohesiveness.

% In the rare instances where a cartel kept the market price absolutely constant for the whole episode, tie two
overcharge concepts will be the same mumber.

7 In Fwope, bid rigging is generally referred to as collusion invelving “tenders.”

"% The U.S. Sentencing Guidelines automatically raise Fnes on bid m;ﬂuu,

9 Onky a few carlels were oligopsdnies.

3 Counted in this category are criminal convictions; adverse decisions of the UK Monopolies Commission, which niade
recommendations to the government similar fo consent decrees; adverse decisions of the Euwropean Commission and
similar civil authoritics; and those cartels that paid courl-approved damages. Also a few unfinished probes by antiteust
authorities are placed in this category.
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Table 2

Number of cartel markets, by three types

Type ‘ Number Percent

L. International membership ’ 88 371
National or regional ' 149 : 62.9

2. Bid-rigging schemes 73 304
“Classic” price-fixing cartels - 164 69.6

3. Cartel found guilty or liable ) 140 50.1
Currently under investigation (presumed “ittegal™) : G - 25
Known to have been operating legally 54 228
No record of sanctions {presuimed “legal™ 37 15,6
Tota of each type 237 100.¢

Source: Conuor {2004b: Appendix Table 1) (version of [0/14/04).

Consistent with most previous economic studies of cartel effectiveness, each cartel episode can
be treated as a unique observation. Most cartels are organized and fall apart only once; not
counting bricf disciplinary price wars, this describes one episode. However, some cartels are
formed, disband, reform, and disband several times; cach cycle may be an episode. Episodes arc
marked by changes in membership composition, the terms of the collusive agreement, method of
management, geographic focus, or other major changes. Each time a new collusive episode
begins, chances are that the methods and membership composition have changed; pauses between
episodes are often quite lengthy. In some of the cartels the interregnum is a period of contract
renegotiaiion. Because the agreement: and the pl'tyens are different, in effect a new cartel is
launched. Our sample contains at least 512 episodes,”’

In general, the distribution of episodes across types of cartels is quite similar to the distribution
of caitelized markets. The major difference is that-international carfels tended to have a larger
number of multiple cpisodes than did domestic ones. The 88 international markets in the sample
that were cartelized had on average 1.6 episodes, whereas national cartels had only 1.3 episodes
on average. As a tesult, a larger share (44%) of the carte! episodes had international membership.
The number of episodes per market does not vary significantly across other type categories.

Researchers usually report the average price increases over the wholc episode {Table 3). This is
the measure most relevant for forensic purposes and is the one that will be the focus of most
analyses.in this paper.”® We have collected 635 of these estimates; 94% of all episodes report

. average overcharges. In some cases, the averages are carefully weighted by the sales in each year or
month of the episode, but in most cases the authors give equal weights to the price changes in each
" subperiod during the total affected period. Sometimes it is not clear from the sowrce whether the
averages are weighted or unweighted; if the conspiracy perfod is marked by steady slow market

3 One study from which we obtained a dozen obscrvations summarized the results of 109 bid-ri gging convictions in the
fiuid milk markets of the Southeastern United States within a few years (Lanzillot, 1996), We count each conviction as
an cpisode. 1f one prefers to connt the Lanzillotti summary and two other "Emup studies” as three episodes, then the
episode total becomes 332.

2 One-fourth (210) of the 845 overcharge figures that were assembled, are penk price effects. Thirty-one percent of the
episodes have peak estimates. Tn some cases the peak price was reached for only, | day during a cartel period of several
years; in other cases, the peak may be the highest one of several years. Peak price changes indicate the potential for
maximum harm when a cartel is at its most disciplined. Classifying a particular estimate as an average or peak figure in a
minority of cases required judgment, If a narrow 1ange is presented, we assumed that the long-run mean overcharge lies
within the range. It the original source is ambigtions about which type of ehlmm&. is being presented, in order o be
conservalive we have assumed it is a peak estimate,
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‘Table 3

Number of average overcharge observations, by type of cartel

Type : ‘ ' Number ' ) Percent

. International membership 363 54.2

National or regional . 309 458

2. Bid-rigging schemes . 185 : . 274

. “Classic” price-fixing cartels 489 72.6

3. Cartels found guilty or liablc® . 384 570
No record of sanctions (“fegal™) 290 43.0
Total for cach type © 674 S . 100.0

Source: Connor (2004h: Appendix Table 1) (spreadsheet dated 10-14-04).
* Included are six cartels still being investigated by authoritics.

growth, it matters little which is reported. Some of the overcharge estimates are given as ranges,
while others are said to be minimum estimates. All minimum cstimates are recorded as averages.

4. A meta-analysis of the overcharges

~ Our catholic approach to data-gathering might well create concerns in the minds of many
rcaders about the reliability and precision of the overcharges. Therc may be substantial
variation in the quality of the price data, the methods used, degrees of judicial scrutiny, the
professional orientation of the authors, and the degree of peer review that could affect the
reliability of the estimates. Connor (2004b) notes a lack of clarity among professional
economists dbout the essential characteristics of cartels until at least the 1920s. Consequently,
some readers may wish to dismiss scholarship before that decade, while others will be
untroubled by semantic differcnces. Economists may well give greater weight to writings by
professionals in their own ficld than to opinions reached by judges, commissions, or juries,
whereas legal scholars will often give greater credence to the. latter. Similarly, many
cconomists might trust results published in refereed scientific journals more than other
publication ouflets that receive less peer scrutiny, prefermodern quantitative methods to deep
historical case studies, or express skepticism about the analyses of economists writing before
the Age of Game Theory. We will address these concerns by applying a meta-analysis to our
data set in subsequent section. '

4.1. - Methodology and hypotheses

Meta-analysis may be described as the analysis of analyses, specifically a statistical
analysis of a large collection of individual studies for the purpose of synthesis and
integration of findings (Wolf, 1986: 10-11). It is a way of formally examining a sample of
previous empirical studies that contain an identical “effect-sizc statistic.” The most common
‘meta-analyses focus on measurcs of central tendency, but somec also examinc responses
across groups of respondents, types of publications, or methods of analysis.”® Meta-anatysis
differs from traditional literature reviews because the latter are sefective samples, typically

** Perhaps the earliost meta-analysis that focused on variation in modeling choices is the examination of consunmer
smHus estimates derived from travel-cost demand models by Smith and Kaora (1999),
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rely on the reviewer’s -impressions of quality, often weight the included studies subjectively, .
and usually fail to consider relevant methodological variation in the sample.

Meta-analysis is a statistical procedure applied mainly in the social and medical sciences
(Lipsey and Wilson, 2001: 12-17).* Meta-analysis has been used by economists since
about 1985 to evaluate previous research on estimates of size effects.® Several economic
studies have adopted meta-analysis to investigate the impact of study characteristics, such as
sample size, model structure, and estimator choice on an economic variable of interest. As
Smith and Kaoru (1990) note, economics does not usually employ data collected from
controfled experiments. Therefore, meta-analysis is used differently in economics than in
psychology or the medical sciences. Stanley and Jarrell (1989) named the use of meta-
analysis in economics “meta-regression analysis,” because such analyses are typically
applied to data collected from the studies employing econometric techniques. Meta-
regression analysis specifies variables (“meta-independent variables™) that represent various
characteristics. of the studies from which the estimates of a variable of interest are obtained.
Meta-independent variables usually include specifications of the estimation procedure,
publication source, the year of the study and others. Examples of meta-regression analysis
cited by Stanley and Jarrell (1989) are analysis of the Ricardian equivalence theorem
(Stanley, 1998), farmer education and farmer efficiency (Phillips, 1994), the effect of state
and local faxes on cconomic development (Phillips and Goss, 1995), minimum wage (Card
and Krueger, 1995), and ntultinational companies and productivity spillovers (Gérg and
Strobl, 2001). '

Smith and Huang (1995) and Smith and Kaoru (1990) apply meta-analysis to hedonic
models of the value of air quality and variability in recreation benefits, While they also used
regression analysis, their studies differ fiom classic meta-regression analysis because their
explanatory variables included chartacteristics of the dependent variables along with the usual
meta-independent variables. For example, in analyzing the variability in the cstimates of the
real consumner surplus from using recreation sites, Smith and Kaora {1990) include variables
characterizing type of recreation ancl type of site. Our paper follows the example of Smith
and Kaoru (1990}, :

To the best of our knowledge the plescnt meta-analysis of cartel overcharges is the first
meta-analysis’ of cartel overcharges; moteover, it appears to be the first meta-analysis in the
field of industrial economics. To investigate the variability in overcharge estimates appeared

“in the literature we use meta-independent variables along with variables representing
different characteristics of cartels and market environment of their operation. Our analysis
may be unique because it includes ineia-independent variables that capture alternative

- methods of overcharge estimation and different publication sources. This modeling decision

is prompted by the fact that in our daia set cconometric modeling is only one of the eight
estimation methods used to derive the overcharge estimates. Given our research objective,
this specification of regression meta-analysis is an appropriate procedure.

3 Mcta analysls was criginally applied to size effects from samples of controlled experlmems but is now extended to
sampleb of quasi-experimenial results common in economics.

* The first reference to the term in statistics dates from 1976 (Oxford English Dictionary Onfing), and the first article
using meta-analysis to appear in the bibliographic search engine ECONLIT is Peterson et al, (1985). About 150 meta-
analyses of empirical studies have since been published, of which consumer demand (34 studies) and labor cconomics
(23 studies) are the most common fields.
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4.2, Empirical model -

We specify seven models to evaluate econometrically three general sources of variation in
overcharges: estimation methods, publication sources, and characteristics of the cartels and their
market environments. The most general model is:

OV(‘HG = g + p*DUR,; - [)’*(’ + G+ (p"‘P + ;l*M 4 9%8; + &

All other models are special cases of this model. )

The dependent variable in all models is the size of overcharge (OVCHG;) imposed during
cartel episode 7. Each model is fitied to a sample consisting of 395 observations representing
different cartel episodes. The explanatory variables of the general model are an intercept (¢); a
discrete variable representing duration of the cartel’s episode (DUR)); three sets of bmaty
variables 1cp1c<;entmg the.cartels’ basic organizational characteristics (C), geographic markets™®
(G), and six binary variablés representing a cartel’s participation in various antitrust-law regimes
(P)); two sets of binary meta-independent variables characterizing eight methods of overcharge
estimation (M;), seven publication sources (S;); and an error term (&;). A list of the explanatory
variables and their expeoted signs is presented in Table 4.

Seven models are tested. Model [1], Model 2] and Medel [3] include only meta-independent
variables. Model [3] is the nested model of Model [1] and Model [2]. Medel [4] includes only
cartel characteristics- and the legal environment. Model [5] and Model [6] are nested cases of
Model [4] with Mode! [1] and Model [4] with Model [2], respectively. Finally, Model [7] is the
most general model represented by the equation above.

4.3 Hypotheses

Given that some estimation methods can be related to each other, it is particularly difficult to
predict the signs of the coefficients for the estimation methods.*” For example, for many cartels
PBEFORE, PWAR, and PAFTER could each be drawn from but-for periods that have

-unsustainably low non-equilibrium prices. Nevertheless, cartel histories seem to demonstrate d
greater proclivity for large price collapses after termination than price wars before formation.”
Therefore, one might not expect to observe statistically significant difference between PWAR and
the reference category PAFTER, but PBEFORE ought to be positive. Because of the difficulties
of accounting Tor all economic costs from accounting data, we expect COST methods to overstate
OVCHG. Econometric methods and deep historical studies are better able to control for shifis in
demand or supply than the before-and-after methods, which should result in more conservative
estimates of OVCHG. Choosing a cartel-unaffected yardstick requires judgment, but is a
potentially neutral method of calculation. On the other hand, there is a danger that analysts might
choose substitute products or regions to serve as yardsticks that underestimate the umbrella
effects on yardstick products or the geographic spillover effects of a conspiracy on the but-for
price. We are uncertain about the signs of YARDST and OTHER,

3% More precisely, the G; represent the geographic regions from which the prices were drawn fo estimate the overcharge.
In the vast miajority of cases, the price observations are equivalent to the continental reach of the collusive agreement,
However, in the case of global cartels, if prices are obsesved in hwo continents. there will be two overcharge observations
and two values for Gi. )

7 Some of our predictions are more fully developed in Connor {20044).

% This was (rue for most of the vitamin cariels (Connor, 2004).
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Table 4 )
Definitions of explanatory variables

Explanatory variable  Definition

Expected sign

Duration Discrete variable in the sange of 1 to 4, characterizing duration of episode:
1 if duration is less or equal (0 5 years
=2 if duration is from 6 to 10 years
=3 if duration is from 1[to 15 years
=4 if duration js greater than 16 years

Binary varighles representing organizational characteristics

DOMESTIC = | if members of cartel from one country

BIDRIG =1 if a carte! is bid-rigging

GUILTY =1 if a cartel is found or pleads guitty

Binary vaviebles represeniing geographic markels

us =1 if overcharge is for the US and Canadian markets

EU =1 if overcharge is for the EU or any European national markets
ASIA =1 if overcharge is for the any Asian country or Australia
ROW =1 if overcharge is for ROW including-Latin America

WORLD =1 if overcharge is for World market

N

Binary varviables representing different antitrust law regimes

Pl =1 if cartel episede belongs fo the period of 1770--1890
P2 =1 if cartel episade belongs to the period of 18911919
P3 ‘ =1 if cartel episede belongs to the period of 1920-1945
HE =1 if cartel episode belongs to the peried of 1946--1973
P5 =1 if cartel episode belongs to the period of 1974--1990 .
P6 =1 if cartel episode belongs to the period of 1991-2004
Binary variables, representing overcharge estimation methods

OTHER =1 if no éxplanation, others

HISTOR . =1 if no explanation, historical case study

PBEFORE =1 if price before conspiracy, proxy for the but-for price
PWAR =1 if price during pricc war or laps of collusion, proxy for Ehe but-for price
PAFTER =1 if price after conspiracy, proxy for the but-for price
YARDST =] ;fya:dsnck

COST =1 if normat proﬁt or total cost

ECON = | if econometric modeling

Binary variables, representing publication sources

JOURNAL =1 if peer reviewed journals, including academic jowrnals
EDBOOK =1 if chapters in edited books *

MONOGR =1 if monograph or books : '
GOVREP . =1 if official povernment report ’

COURT =1 if court or antitrust authorities source

WORKP = | if unpublished working paper

SPEECH =1 if specch or conference presentation proceedings

+

7
?

referénce

o ) \
reference

reference
?
+

. reference

+ o+

Developing hypotheses for publication sources is also difficult, However, we believe that
archival ' publications with supervisory review will generally produce more conservative
overcharge estimates than more popular publications driven by a need to sell. MONOGR
{archival but not peer revicwed and sales-driven) is the reference category. Because GOVREP,
JOURNAL, and EDBOOK arc generally peer-reviewed and not sales-driven, their coefficients
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ought to be negative; the opposite is rue for WORKP and SPEECH We are uncertain about
COURT.” :

We expect that [onger duration of a conspiracy eplsode teads to a higher level of ove;ch'u e
imposed by cartels.®® If a cartel is successful in maintaining its cohesiveness for a long time, that
may signal the likelihood that the conspirators can amiably negotiate and renegotiate price
agreements. International cartels are expected to have a higher level of overcharges relative to
domestic cartels because possible geographic price discrimination may provide an opporiunity for
increased overcharges, Also, international cartels do not have import competition that domestic
~ cartels may face. We hypothesize that bid-rigging cartels have a higher level of overcharge than

other types of cartels. This hypothesis follows from the U.S. Sentencing Guidelines, which

increase the base offence fevel by 1 ifa cartel submitted non-competitive bids (paragraph 2R1.1).

We hypothesize that ceteris paribus incompetent cartels are more likely to be caught and punished.

" By analogy, illegal cartels are likely fo be less competent in generating high overcharges than

cartels that were not prosecuted. Therefore, we expect the estimated coefficients for DURATION
and BIDRIG to be positive and those for DOMESTIC and GUILTY to be negative.

The reference group for geographic cffects is prices measurcd at the world level. Wc
hypothesize that multi-continental cartels implement geographic third-degree price discrimina-
tion. If so, then some of the estimated coefficients for price effects.measurcd within the US, EU,
ASIA, and ROW will be statistically significant.®' Cartels may set higher overcharges in-low-
income countrics because at the collusive price there are fewer substitutes available in such
econoinies than in more industrialized ones. At the same time we expect that because high-
incomme countries tend to have strong and effective antitrust law enforcement, fear of discovery
will prompt cartels to restrain their mark-ups relative to the reference group.® In summary, we
expect that the estimated coefficients for EU and US to be negative (that is, below the price effects
when measured at the worldwide fevel), and the estimated coetficients for ASIA and ROW are
cxpu&,d to be higher than the high-income regions but of uncertain sig.

The data set we use in the study includes cartef episodes ranging from the 18ih century to 2004
Comnor {2006) distinguishes six historical antitrust law. regimes.® > It is assumed that each
subsequent regime has tougher, more effective anticartel regulation and cnforcement than the
previous regime. Therefore, the estimated coefficients for P3, ..., P6 are expected to be negative
and decreasing over time. '

* Judges and juries may tend to sympathize with prosecutors or allegedly injured plaintiffs, and prosecutors (especially
in criminat cases) may bring to court only the most egregious cases; on the other hand corporate defendants are often able
to pay for high quality representation. Judges and Commissions are likely o be cautious about overcharge claims out of
fear of higher court reversals.

& Duration, or more precisely a low probability of cartel failure, was found to be Jtegmrvely associated with the c.artel s
achieved overcharge rate in a hazard-rate model of Zimmerman {2005). He interprets this unexpected result to the
likelihood that refatively high price increases tend to draw the atiention of direct buyers and generate complaints fo
antitrust authorities that open officiat probes into possible collusion and lead to the demise of some cartels. Unfortunately,
Zimmerman's May 2005 thesis was not available in time to perform a detailed analysis of endogeneity for this paper.
However, we did carry out a regression analysis that eliminated DURATION in Model 7 in Table 6 below. Most of the
coefficients in the two models are similar in magnitude, which icads us to suspect that DURATTON and OVCHG are not -
significantly cndogenously determined.

S Note that many cartels with world-price measurements are globat, but some of the prices measured from regional
prices may also be global cartels (Connor, 2004¢).

2 Clarke and Evenett (2007} found evidence of such price discrimination in the global vitamins cartel,

% These pertods are admittediy somewhat judgmental, and they may be correlated with changes in or progress in social-
science methods of analysis {Kovacic and Shapire, 2000).
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5. Meta-analysis data set description

To conduct a meta-analysis we compile a sub-set of the data set discussed above using
the following procedure. First, two types of estimates were available: average (low and
high) and peak (low and high) overcharges. We decided to analyze the average low level of
overcharge to conduct thc most -conservative analysis. Second, some episodes were
represented by more than one overcharge estimate. This happens because the same episode
was analyzed in different stucies and/or different methods of overcharge estimation were
used. Finally, in addition fo rescarch reported in the academic literature,” overcharge
¢stimates became available from court decisions. So, we had to eliminate all redundant
estimates to form an appropriate data set to be used in a meta-analysis. Again, to follow the
most conservative apptroath, we included in the data set the lowest overchalge estimate
among available alternatives for each episode.®*

Descriptive statistics for the meta-analysis data are presented in Table 5. The survey nature of
the data set may intreduce additional noise. The mean overcharg ge of the total sample is 28.88%
and the median is 19%. The minimum value of overcharge is negative 10%, and the maximum
value is 322.%°

The mean duration of cartel ep:sodcs is 860 yecars with the minimum duration of
Imonth and the maximum duration of 98 ycars. International cartels represent 53% and bid-
rigging cartels represent 18% of the total sample. Approximately 65% of cartels were
judged guilty or sanctioned by an antitrust authority.*® The remaining cartels_either operated
legally or were never prosecuted.

There are relatively few overcharge estlmates available for cartels that operated in Asia

and Latin America (about 35). This is because antitrust law has been enforced in the US,
Canada, and the EU for a fdonger period of time than in other countries, thus making
discovery more likely there than in Asia and Latin America. Some Asian counties started
enforcing antitrust regulation’ recently.®” However, many other countries either do not have
antitrust law or similar regulation at all, "or have it but do not enforce it. Therefore,
overcharge estimates are very rare for these markets. As for the distribution of cartels
cpisodes across the different antitrust regimes, total sample cpisodes are distributed
refatively evenly across six periods covermg 1770-2004 with 32% belonging 1o last 14
years. :
Most of the overcharges included in the meta-analysis sample were estimated using
PBEFORE, OTHER, ECON, YARDST, and PAFTER methods. These estimates represent 33%,
21%, 15%, 11%, and 11% of the sample, respectively. Most overcharge estimates were collected
from MONQGR, COURT, JOURNAL, and WORKP, These e:-,tlmates constitute 27%, 24%,
20%, and 17% of the total sample, respectively.

% We trimmed three cxtreme observations that had average overcharges 23.5 times the sample mean of 28.88 and were
several standard deviations above the mean,

* There are three negative overcharge estimates in the samplc of 393 cartel cpisodes. These undercharges are - 10%,
—5%, and —1%. In these cases the authors interpreted the decline in price as failure to effectively collude.

% A small number of cartels were subjects of consent decrees or court injunctions, declared to be “not in the puh{ic
interest,” or paid restitution or civil damages.

7 Taiwan and South Korea are the most active in punishing cartel behavior with fincs, but fapan usuaEIy issues warrings
rather than impose administrative fines.
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Table 5

Descriptive skatistics

Variable Mean ' Standard deviation Minimum Maximum
OVCHG - 28.88 1.874 -0 322
DURATION® 1.90 0.063 ] 5
DURATION" ’ 8.61 0.566 0.08 98
DOMESTIC 0.47 0.025 0 1
BIDRIG 0.18 0.020 0 1
GUILTY 0.65 0.024 ] 1
us 0.38 0.025 0 l
EU - 0.31 0.023 0 1
ASTA 0.09 ) 0.014 0 1
ROW 0.04 0.016 0 I
PI* 013 - 0.017 0 1
P3 0.23 0.021 0 1
P4 0.15 0.018 0 1
P5 0.17 0.019 0 i
P6 0.32 0.023 ] ]
OTHER 0.21 0.021 0 1
HISTOR 0.01 0.005 0 |
PREFORE 033 0.024 0 |
PWAR 0.02 0.007 0 1
YARDST sl _ 0.06 0 1
COST 0.06 0.012 0 |
ECON 0.15 - _0.018 0 1
JOURNAL 0.20 0.020 0 |
EDBOOK 0.08 0.013 0 1
GOVREP <003 0.009 0 1
COURT 0.24 ¢.022 ] 1
WORKP 0.47 6.019 0 !
SPEECH 0.01 0.004 ] }

* Duration as disercte variable,

® Duration as continuons variable (in years). -

¢ All cartels were active in at least one policy regime, but several had operations spanning multiple periods. Thus, the
sum of P1 to P6 is greater than one.

3.1, Results

The ordinary least square estimation results for all models are represented in Table 6.%% The
estimation results of Model [1] indicate that the variation in estimation methods does not have a
statisticalfy significant impact on the variability of overcharges. The reference (intercept) group is
the “price after collusion” method. The Wald statistic tests whether all explanatory variables
(except intercept) are jointly significant; this statistic rejects the nuil hypothesis of no joint effect
of differences in the estimation methods on the variability of overcharge at the probability of type

S8 Given the survey nature of our data set, we do not nake any strong assumptions about the error distribution, and we
" estimate the models with the ordinary least squares estimator {OLS) as semi-parametric lincar regression models. We do
not conduet any formal tests for the presence of autocorrelation and heteroscedasticity, First, as the data come from
widely different periods of fime and the overcharges are estimated for differcat episodes with different tength, we cannot
organize the data to easily capture dynamics, Second, we assume that the errors are homoscedastic because we are not
aware of a particular form of the heteroscedasticity associated with these data. Thus, the results of beth specification tests
may be misleacling at this stage.
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Table 6
Cartel overcharges, OLS estimation resulés
- Estimated coefficient {21 4] {3} [6] [71. [81
Tntercept 22.92% 31.33 2650 3947 35.05 4345 40.21 39.42
5.61 3.53 6.18 6.63 879 7.43 9.21 6.61
0.0000 0.0000 0.0000 00000  ° 0.0000 0.0000 0.0000 . 0.0000
DURATION : 4.8t 3.98 467 391 3.95
1.81 193 180 1.91 1.78
0.0080  0.0390 0.0100 0.0420 0.0270
DOMESTIC -8.49 —0.68  —1126 —~12.34  —1435
5.04 5.15 5.17 528 4.42
_ 0.0930 0.0610 0.0300 - . 0.0200 0.0010
BIDRIG -2.53 —~2.93 © 096 1.77
547 5.61 5.58 5717 .
0.6440 0.6010  0.8630 0.7590
GUILTY ~1.44 ~1.63 ~6.03 - 649 ~532
4.71 4381 4,99 5.04 4,78
0.7600 0.7350 0.2280 0.1990 0.2670
us -5.12 549 ~630 -6.32 -5.18
6.03 614 623 6.32 4.74
0.3960 03710 0.3160 03180 0.2750
EU -6.87 ~7.56 —9.60 -9.83 -9.31
5.65 5.99 6.11 6.18 4.82
6.2250 0.2080 0.1170 0.1130 0.0540
ASITA .34 0.35 228 -2.16
%.68 8.86 9.20 9.27
0.8870 0.9680 0.8070 0.8160
ROW 4.83 5.93 1.04 2.38
10.24 10.70 1044 10.74
0.6380 0.5760 0.9210 0.8240
- Pl —-11.18 —8.69 ~8.31 —-5.48
7.08 725 715 7.33
0.1150 02310 02460 . 0.4560
P3 -8.26 —-8.21 ~8.1 ~17.16 —-6.56
6.03 6.19 6.06 6.20° 5.57
01720 01860  0.1820 0.2120 0.2400
P4 -11.64  ~11,54 1146 1172 —10.46
6.66 6.88 6.73 6.92 631
0.0810 0.0940 0.0900 0.0910 0.0980
P35 -7.64 ~7.27 -9.92 -10,23 —8.07
6.23 6.40 638 659 573
0.2210 0.2570 0.1210 0.1220 0.1600
PG -13.27  =1297 17727 —17.85 - —~13.13
592 6.08 6.88 7.02 5.36
0.0260 0.0330 0.0100 0.0L10 0.0150
OTHER 2.41 1.52 5.74 .71
6.94 7.16 7.09 7.26
0.7290 0.8320 0.4190 0.8140
HISTOR —10.42 —15.33 ~19.68 -23.74 2724
19.44 19.54 19.75 19.64 18.73
0.5920 0.4330 0.3200 0.2270 0.1470
PBEFORE 6.29 5.86 6.30 6.07 343
" 6.49 6.47 6.61 6.56 4.49
0.3330 0.3650 0.3419 0.3550 0.4460
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Table 6 (continued)
Estimated coefficient [1] 2] "3} [4] [5] (61 (71 (8]
PWAR 2171 21.68 [1.87 11.22
15.15 15.12 15.96 15.81
0.1530 0.1520 0.4570 0.4780
YARDST 15.71 14.10 16.32 12.49 10.99
| 7.94 8.05 8.14 8.18 6.42
0.0400 0.0810 0.0460 01270 0.0880
COST 1.53 ~1,99 6.71 0.35
9.58 9,90 9.80 ° 0.1t
0.8730 0.8400 0.4940 0.9720
ECON 8.37 7.56 7.41 1031 4.81
7.42 .68 8.10 9.12 6.36
0.2600 - 0.3840 © 03610 02550 0.4500
JOURNAL -8.02  ~10.00 -2.01 435
5.49 6.01 6.12 6.40
C0.1450 0970 07430 04970
EDBOOK 7.00 5.30 ~1.59 -543
71.63 9,34 3.22 9.77
0.3600° 05710 0.8470  0.5790 ‘
GOVREP —24.60. —23.17 -23.68  —-2247  -201.36
11.27 11.47 1153 (LT 11.24
0.0300  0.0440 00410 00590 0.0580
COURT 1.41 1.78 14.33 15.59 14.24
5.19 5.69 6.64 7.09 5.16
: 0.7860  0.7540 0.0310 0.0290  0.0060
WORKP -547 ~4.87 4.61 5.34
5.74 5.84 7.85 795
. 0.3420 0.4050 0.5580 0.5030
SPEECH -8.93 ~3.2% 6.54 11.50
21.69 22.38 2261 2333
: 06310 (L8840 07730  0.6220
R 0.0190 . 00252 0.0443 00716  0.0882  0.0038  0.0958
R adj. 0.0013 00102 0.0117 00220 00420 00405  0.0600
Wald Stat. 7.51 £0.04 17.66  22.83 28.86 36.26 42.62 40,17
p-vatoe 03778 08229 0.1707 0.0905 00098 00212 0.0004

* Figures in the columns corresponding to each estimated coefiicient represent an estimate, its standard error and puvaluc.

{ error equal to 0. ?778 % The average ovmchas ge estimated using the yardstick method is 15.71
percentage points higher than the average overcharge cstimated using the reference group method
and is statistically significant at alpha equal to 0.0490. At alpha equal to 0.1530 the overcharges
estimated using “price war or lapse of the collusion” method are 21.71 percentage points higher
that the overcharges estimated using the reference inethod. Using econometrics miethod results in
the 8.37 percentage points higher overcharge estimates than those of reference group at alpha
eqml to 0.2600. The rest of thc methods are not statistically significant from the intercept group at
an acceptable level of alpha.”®

* Fugther i the analysis instead of “probability of type 1 crro” we are using “alpha”. Discussing results, we present
p~\’flll§c’> to-atlow the readers to form their own opinions about statistical significance of thc estimated coefficients or
test statistics in cach inclividual case.

™ Given the large number of economically impottant omitted from our model, we feel that a statistical significance of
20% or betler may be noteworthy.
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The differences in the publication sources havea stmstlcaily stronger impact on the v*mab;hly
of overcharge than the. differences in the estimation methods. The intercept in Model f2] is
represented by the overcharges collected from monographs and books. Using the results of the °
Wald test we reject the nuil hypothesis of no joint effect of'the differences in the publication sources on
the variability of the overcharge at alpha cqual to 0.1229. Overcharge estimates detived from
government reporis were 24.60 percentage points lower, on average, than overcharge estimates that
appeared in the publication reference groups; this difference is statistically significant at alpha-level
equal to 0.0300. Overcharge estimates presented in the peer-reviewed and academic journals are 8.02
- percentage points lower than those of the reference grdup at alpha equal to 0.1450. The rest of the _
publication sources not statistically significant from the intercept group at an acceptable level of alpha.

The joint effeet of different estimation methods and publication sources on the variability of
overchalge is investigated by Model [3]. Using the results of the Wald test we reject the null
hypothesis of the absence of this joint effect on the variability of overcharge at alpha equal to
0:1707. In this model the magnitude and the statistical significance of most of the coefficients are
approximately the same as in Models [i] and [2].

The estimation results of Model [4] show that different cartel characteri istics along with market
cnvironment of cartel operation have a highly significant impact on the variability of evercharge.
The Wald test rejects the null hypothesis of no joint effect of different carte! characteristics and
market environment of cartel operation on the variability.of overcharge at alpha equal 0.0437. Atier
incorporating’in this modet explanatory variables characterizing either different cstimation methods
of publication sources (Model'{5] and Model [6], respectively) the magnitudes, signs, and statistical
significance of many coefficients remain at approximately the same levels as in the special case
models discussed so far. The estimated coefficients that were not statistically “significant at
acceptable alpha Jevel in'the special case model might change direction of the marginal effect.

To get the most complete picture of an impact of alt available factors on the overcharges, we
estimated Model [7]. The Wald test rejects the null hypothesis of no joint effect of alli the
independent deter minants considered in our model at alpha ‘equal to 0.0212. Next, using the
results of Model [7] we climinated the variables with estimated coefficients that were not
statistically significant at alpha equal to 0.5 or higher for Model [8]. We reject the null hypothesis
of no joint'efficct of all explanatory variables (excludmg intercept) at alpha equal to 0.0004. Model
[8] is a preferred model for our final conclusions.’

The estimation results of Model [8] have important implications for antitrust policy. The signs of
the most of the estimated coefficients are as expected (see Table 4), and many are statistically
significant at an acceptable level. Each additional 5 years of cartel operation increases the OVCICEIclI’Ee
by 3.95 percentage points on average. Carlels with participants from one nation on average impose
overcharges 14.35 percentage points lower than intcrnational cartels. The marginal effects of
DURATION and DOMESTIC are statistically significant at alpha équal to 0.0270 and 0.0010,
respectively. Those cartels that were found or pled guilty imposed on average 5.32 percentage points
lower overcharges than those cartels that were not under prosecution and legal cartels, however, this
effect is statistically significant only at equal to 0.2670. BIDRIG was not included in Model [8]
because it had not shown a statistically significant impact at an acceptable alpha level in the other
models. Thcmfo:e bid-rigging cartels are no more harmful than the “classic” types.

As for the hypothesis on geographic price discrimination, we found that only the estimated
coefficient for EU is statistically significant at an acceptable level of alpha equal to 0.0540. US is

Agam those cstimatcd cocfficients that were m,mﬁcam in other models are significant in Made! [8] and have
approximately the same magnitude.
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weakly statisticafly significant at alpha cqual to 0.2750 only. ASIA and ROW were not
statistically significant in any of the models at an acceptable alpha level, which means that
overcharges calculated from prices in low income regions are no different from worldwide price
effects, but are higher than the overcharges based upon prices in high income continents. In

comparison with the world-price reference group, the overcharges achieved by Slmlldl cartels in
North America and Western Europe are 5.18 and 9.31 percentage points lower.” These results
support the idea that there is some broad regional geographic price discrimination exercised by
cartels. Aliernatively, cartels operating in the US, Canada, and EU tend to set relatively low mark-
ups, perhaps because these markets have strongly enforced antitrust laws and the cartel managers
desire to avoid detection in those jurisdictions. :

The magnitudes and signs of the coefficients of the ‘most recent different antitrust-law
regiimes (P3, P4, P5 and P6) imply that the size of the overcharge were 6.56, 10.46, 8.07 and
13.13 percentage points lower in the most recent four regimes than two earliest periods of
history. P4 and P6 are statistically significant at alpha equal to' 10%, and P3 and s are
statistically significant at a higher but acceptable alpha level. This suggests that antitrust
regimes were increasingly effective afier 1919 and most effective in 1990-2004 when
anticarte! sanctions werc harshest.”

As for an impact of the differences in the estimation methods on the level of overcharge, only
HISTOR and YARDST significantly differ at acceptable alpha level from the reference group
represented by PAFTER, OTHER, PWAR, and COST. As expected, the overcharge estimates
from historical case studics were on average 27.24 percentage points lower than overcharges
estimated with any of the reference group methods. In contrast, the overcharge estimates
recovered using YARDST-are on average 10.99 percentage points higher that the overcharges
estimated using reference group nethods. PBEFORE and ECON are no statistically significant
from the reference group at an acceptable alpha level. The nonsignificance of - statistically
computcd cstimates is rather surprising, because statistical methods have become the preferred
approach since the 1970s. The ancient before- and-afte; and cost-based methods do not produce
systematically different overcharge estimates.”

" Two publication sources, those represented by official government reports and court and
antitrust authorities decisions, have a statistically significant impact on the overcharge rate relative
to a reference grOLip of publication sources (MONOGR, JOURNAL, EDBOOK, WORKP, and
SPEECH). Overcharge estimates gathered from official government reports are, on average, 21.36
percentage points fower than the overcharges appeared in any of the reference group
publications.”* In contrast, the overcharge estimates obtained from decisions of various antitrust
authorities were, on average, 14.24 percentage points higher than those of the reference group.

0. Conclusions

This paper is the first la gL -scale survey of quantitative estimates of cartel overcharges to
_appear in the economics literature. It analyses the variation in overcharge rates fora subsample of

2 Thie coefficient for prices in North America may be significantly higher than the EU cocfficient, but we did not test
this hypothesis.

T The extreme breadth of time covered by our mmple would seem o argue against “globalization™ as a foree pressing
down on carte! overcharges. Trade openness was higher in 18901930 than most other periods, and forcign direct
investment high throughout 1945-2004, Nevertheless, the antitrust hypothesis awaits more formal testing,
™ Both of these methods were evident in late 19th century social-science analyses.

5 A large number of these estimates were sponsored by the League of Nations in the 1930s.
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~ asurvéy of more than 800 observations of private price-fixing cartels that have operated in diverse

markets during the last 250years. These overcharges, which were calculated using various
methods and are drawn from diverse types of publications, have a mean value of 20% above the
compeutwe benchmaik price and a median of 19%.

Unllike traditional sclective social science surveys, we perform our survey using regression
meta- analysis. This analytical approach provides rigorous measures of how much noise in the
overcharge  estimates comes from the alternative methods of overcharge estimation and
publication types. Also, it quantifies the impact of organizational characteristics of cartels and
their market environments on the variability of the overcharge estimates.

We find, as a group, that differences in alternative estimation methods do not have a
statistically sigoificant impact on the variability in overcharge estimates at an acceptable
significance level. However, two specific calculation methods do make a difference: overcharge
tates estimated using the yardstick method were on average 11 percentage points highef, and
overcharges estimated as part of historical case studies were 27 percentage points lower than the
overcharges estimated using any other method. In contrast to calculation methods, differences in
the publication sources do have a weakly statistically significant impact. Overcharges appearing
in official government reports are 21 percentage points lower and the overcharges obtained from
court and antitrust authority decisions 14 percentage poitits higher than the overcharge estimates

“found in any other publication source.

The results of ouf meta-analysis contain suggestions for anticartel pOllClCS Wc find that

Iriternational cartels attain overcharges that are 14 percentage points higher than cartels composed

of participants from one nation. This finding justifies a shift in the deployment of enforcement
resources toward greater detection effort and harsher sanctions for international cartels compared
to domestic conspiracies, 76 We also find that the rate of overcharges achieved by cartels operating
in North America and the EU are lower than the overcharges of the same or similar cartels
pperating in Asia or Latin America. In addition, overcharges imposed by cartels operating in
Western Europe appear to be lower than those in North America. From an optimal-deterrence
perspective, this result may justify higher fines (as a percentage of affected sales) on local cartels
by US and Canadian authorities than local cartels in the EU and its memiber states, However, this
result does not justify lower EU fines than the public and private qanctlom placed by North
American authorities on global cartels.”’

Cartels achieve lower overchalge rates in jurisdictions with strongly enforced antitrust laws.
Weak antitrust enforcement in low-income regions not only spurs high rates of local cartel
formation, it also increases the number of global cartels that harm buyers in high income regions.
To effectively deter international and especially global cartels, Asian and Latin American
Jurisdictions ought to becoine more active in prosecuting such cartels. Moreover, programs to aid
the development of antitrust expertise in low-income regions serve the interest of conswmers in
richer countries.

In all jurisdictions, durable caricls ought fo bc fined at Righer rates than short-lived
conspiracies. ot each tive additional years of cartel operation, the overcharge level rises by 4
percentage points. However, we did not find any support to the fact that bid-rigging cartcls

™ Connor and Lande {2008) make such recommendations for U.S. cartel sentencing policies.

7 Fines on the vitamins cartels by the European Commission totaled less than 20% of the fines and private scitiements
paid to North American governments and plaintiffs, even though affected safes were much larger in the European
¥iconomic Area (Connot, 2006: Table 9, EU fines are almost always lower than US fines for comparable global cartels,
and they are much lower than the outlays from private settiements in North America.
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imposed higher overcharges than other types of cartels. Thus, policies that give priorities to
detecting durable, global price-fixing violations should prove more welfare- enhancmg than
chasing localized bidding rings.

Finally, our resukis show that with time antittust regulation seems to have become more
cffective. Overcharges imposed during the period 1920-2004 were lower than overcharges
Cimposcd during the period 1770-1919. Since 1919 overcharge cstimates have declined. The
overcharge estimates achieved by cartels during 19912004 were 13 percentage points lower than
those imposed duri mg 1770- 1919
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