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Screens for Conspiracies
and Their Multiple
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Ascreen is a statistical test designed to detect conspiracies aimed at illegal-
ly manipulating a market. Competition authorities, academics, and con-

sultants have designed a variety of screens to detect competition problems, and
the use of such screens has been increasing. In this paper, we first describe
screens designed to detect bid-rigging, price-fixing, market- allocation
schemes, and commodity-market manipulation. Next, we discuss the ways in
which screens can be used by plaintiffs and defendants in antitrust cases. These
include: (i) class certification, (ii) motions to dismiss after Twombly; (iii) esti-
mating the effects and damages of collusion; (iv) assisting companies in decid-
ing when and whether to file a leniency application; (v) assisting in disproving
the existence of a conspiracy and manipulation or establishing its immaterial-
ity; and (vi) assisting managers in large companies to monitor for data manip-
ulation (e.g. falsified reimbursement or accounting statements) and price-fix-
ing in purchasing.
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I. Introduction
Competition authorities pursue price-fixing conspiracies in three stages: detec-
tion, prosecution, and penalization. In the United States and Europe, antitrust
authorities historically have relied on leniency applications for the detection
stage. Leniency programs have identified cartels in numerous industries includ-
ing vitamins, dynamic random access memory (“DRAM”) chips, graphite elec-
trodes, and fine art auctions. As a result, over $2.5 billion dollars in fines have
been assessed in the United States alone from 1997 to 2004.1

While leniency programs have been a success for antitrust agencies, some col-
lusion remains undetected. Indeed, the very fact that leniency applications con-
tinue to be filed at high rates is evidence that collusion still occurs. Moreover,
leniency programs likely reflect a bias towards uncovering conspiracies close to
the breaking point, meaning that the most successful and durable cartels likely
remain undetected. Recognizing the limitations
of leniency programs, many antitrust agencies
have started to search for alternative approaches
to detecting conspiracies. One such approach is
screening.

A screen is a statistical test designed to identi-
fy industries where competition problems exist
and, in such industries, which firms are involved
in a conspiracy. Screens use commonly available
data such as prices, costs, estimated market shares, or bids, and then use statisti-
cal tools to identify patterns in the data that are anomalous or highly improbable.
Broadly speaking, collusion screens used in the literature employ two strategies.

The first is to search for improbable events. This type of screen is similar to
looking for a cheat in a casino. For example, the probability that a gambler at a
Las Vegas casino will place a winning bet in roulette is roughly 0.5 percent.
During her shift, a roulette dealer may see a handful of players win five, six, or
even seven times in a row. However, the probability of winning twenty times in
a row is around one in one million. If a pit boss sees this occur, he may not be
able to prove that cheating has occurred, but he would be well advised to watch
closely or risk losing a lot of money. One set of collusive screens generalizes this
idea by looking for events that are improbable unless firms in the industry have
coordinated their actions.

The second type of screen uses the concept of a control group. In the 1980s,
organized crime in New York City operated a concrete club that rigged bids on
contracts over $2 million. During this period, the price of concrete was 70 per-
cent higher in New York City than other U.S. cities. While it is true that the
price of many goods and services is higher in New York City, few prices are 70
percent higher than in other large cities. Prices that are anomalous compared to
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other markets suggest a competition problem. In this simple example, a control
group consisting of prices in other cities is used as a basis for comparing prices in
New York.

Below, we describe how economists have implemented screens to search for
competition problems. The examples we discuss are bid-rigging, price-fixing,
market-allocation schemes, and manipulating commodities markets.

Screens are not only useful to antitrust agencies; they can also be powerful
tools for plaintiffs and defendants in antitrust cases. We will describe the multi-
ple uses screens have (i) during class certification, (ii) for motions to dismiss after
Twombly; (iii) estimating the effects and damages of collusion; (iv) assisting com-
panies in deciding when and whether to file a leniency application; (v) assisting
in disproving the existence of a conspiracy and manipulation or establishing its

immateriality; and (vi) assisting managers in
large companies to monitor for data manipula-
tion (e.g. falsified reimbursement or accounting
statements) and price-fixing in purchasing.

It is important to emphasize that screens do
not prove collusion. Screens isolate outcomes
that are improbable or anomalous. Screens will

exhibit both false positives and false negatives. However, this does not mean that
screens lack value. Doctors regularly screen their patients for diseases even though
their methods exhibit both false positives and negatives. Even so, patients are
screened because the expense of testing all patients for a rare disease is prohibi-
tive. The process of screening identifies a subset of patients that are at a higher
risk than others, which then allows the doctor to engage in the more extensive
testing for just a selective few. Analogously, a good antitrust screen will narrow
the set of possible conspiracies to a manageable few that merit further review.

A good screen should possess the following properties: (i) it should minimize
the number of false positives and negatives; (ii) it should be easy to implement;
(iii) it should be costly for firms to disguise collusive behavior; and (iv) it should
have empirical support.

II. Examples of Screens
In this section, we describe several screens and their empirical applications. We
start with the example of competitive bidding because the strict rules of compet-
itive bidding help to identify colluders. Next, we discuss screens when only price
data are available. These include variance screens, which search for pockets of
high or low variances in prices as a flag for competition problems. Finally, we dis-
cuss screens based on Benford’s Law, which describes the rates at which certain
digits occur in many data sets.
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A. BID-RIGGING
Bid-rigging in competitive tenders is a productive setting to apply screens for
three reasons. First, competitive tenders account for a large volume of economic
output. Public sector procurement, which often uses some form of competitive
bidding, accounts for about 15 percent of world output. In addition, competitive
bidding is widely used in financial markets, privatization of public assets, real
estate, and many other transactions. Second, bid-rigging is a common antitrust
offense. For example, during the 1980s, bid-rigging accounted for more than half
of the criminal cases filed by the Department of
Justice’s Antitrust Division (“DOJ”). Third,
markets that use competitive bidding are fre-
quently rich in data. In many countries, statutes
require the public disclosure of bids.

There is a large body of empirical literature on
collusion in auctions that implements various
types of screens.2 While these papers span a wide variety of industries, researchers
have identified common patterns when collusion is known or suspected. We
describe these patterns below.

B. BID-RIGGING SCREENS BASED ON IMPROBABLE EVENTS
The first set of screens looks for improbable events in sealed bid auctions. In
these settings, firms submit their bids simultaneously. These bids are then read at
a fixed date. In the public sector, the contract is typically awarded to the lowest
bidder. If firms do not collude, they cannot condition their bids on the bids of
other firms. As a result, we should expect that the bids would be independent
after we control for information that is observed by all bidders, such as variables
that influence cost or market power.

On the other hand, if firms collude, they need to coordinate their actions.
Frequently, this coordination destroys the independence of the bids and can be
detected through the use of statistical hypothesis testing. Collusion is suspected
when bids are “too correlated” with each other to be the result of independent
actions by bidders. Searching for identical bids is a limiting case of this sort of
screen. A famous example is bids received by the Tennessee Valley Authority to
install conductor cables in the 1950s. Seven firms submitted identical bids of
$198,438.24. This is analogous to a gambler making twenty winning bets in a
row at the roulette wheel. The chances of seven bidders, acting independently,
arriving at bids that agree to eight significant digits is almost zero and a very
strong signal that firms have explicitly or implicitly arrived at a mechanism for
coordinating bids.

We illustrate this screen with an example involving bids to supply school milk
in Ohio between 1980 and 1990.3 In Ohio, firms submitted sealed bids for con-
tracts to supply schools with pint-size portions of milk. The bidders were typical-
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ly processors or distributors of milk, and school milk typically represented less
than 10 percent of their annual revenues. Based on court evidence, Robert
Porter and Douglas Zona argued that a bidder’s costs are easily explained by a
small number of variables, which are readily observed and include the price of
raw milk and transportation costs, which represent 7 percent of total costs.
Competition in the school milk market is localized due to transportation costs.
Firms that are close to a particular school have a cost advantage because of short-
er delivery routes.

Porter and Zona constructed econometric models of submitting a bid and bid
levels. Economic theory suggests that both decisions should depend on two fac-
tors. The first is costs, which the authors measured using data on the distance
between a public school, the bidder’s location, and the number of deliveries
made by the bidder. The second is local market power, which the authors con-
trolled for by variables measuring the locations of competing firms.

The first screen proposed by Porter and Zona examined the correlation in bid-
ders’ entry decisions. After controlling for information that was publicly
observed at the time of bidding, the authors found that the bidding decisions of
some firms in the sample was too high to be explained by pure randomness,
which supported the hypothesis that many accused colluders coordinated their
decisions to submit bids.

Next, Porter and Zona constructed econometric models that express bids as a
function of costs (controlled for by the distance between a public school, the bid-
der’s location, and the number of deliveries made by the bidder) and local mar-
ket power (controlled for by variables measuring the locations of competing
firms). Porter and Zona found that bids for the non-colluding firms were
explained using these regression models while, in comparison, the bids of cartel
members were too highly and persistently correlated to be explained by the data.
Porter and Zona concluded that it was difficult to reconcile this high and persist-
ent correlation in bids with the hypothesis that firms were bidding independent-
ly. This high degree of correlation is similar to a gambler in a casino who has
“correctly guessed” which bet to place in roulette twenty times in a row. These
events appear to be too improbable to have occurred at random.4

C. BID-RIGGING SCREENS BASED ON
CONTROL GROUPS
A second prediction of economic theory is that
bids should reflect costs in reasonably competi-
tive markets. The act of collusion, on the other

hand, attenuates the relationship between bids and costs so that conspirators can
earn profits above a normal competitive rate. Therefore, a second screen pro-
posed in the literature is to determine how well bids reflect costs. In our motivat-
ing example, one of the pieces of evidence we used to help make our case about
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the concrete club in New York City was that the cost of concrete there was 70
percent higher than in other U.S. cities. In this example, costs in other cities are
a control group for the costs in New York.

Patrick Bajari (a co-author of this article) and Lixin Ye5 examined bids by
highway contractors in the upper Midwest during the 1990s. Three of the firms
in their sample had been convicted of collusion in the last decade. However,
market observers believed that the industry was free of a market-wide conspira-
cy to rig bids. The authors used bids for a type of road repair known as seal coat-
ing. The standard job in their data was fairly small—the winning bids are approx-
imately $175,000. State highway departments prepare cost estimates before bid-
ding occurs. These cost estimates are largely based on bids made in other geo-
graphic markets. Companies like McGraw Hill sell “blue books,” which are
essentially price indexes for particular construction tasks with market-specific
adjustments. Note that the ratio of the winning bid to the cost estimate is almost
equal to one with a fairly small standard deviation. This suggests that bids are
comparable to properly deflated bids from other markets. The authors took this
as positive evidence that most bids in the market are competitive.

Distance is an important determinant of costs in seal coating. Bajari and Ye
used mapping software to measure the travel time in minutes from a bidder’s
location to the project site. The table above shows that the winning bidder is
closer than the second lowest bidder, which is consistent with bids increasing in
transportation costs, and supporting evidence of a competitive market.

Backlog is another important determinant of costs. Most firms in the data are
small, with annual revenues under $20 million. As a result, they have limited
capacity and could not win all of the projects awarded in a particular year. As
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firms near their capacity constraints, their bids should increase as a result. The
authors measured an individual firm’s capacity by tracking the number of proj-
ects it previously won and the completion dates for those projects. Capacities are
normalized to always lie between zero and one. The table shows that bids
increase with backlog, which is consistent with economic intuition.

Next, the authors model bids using regression analysis. They use control vari-
ables, such as the engineer’s cost estimate, distance from the project, and back-
log. The regression also controls for competitive factors, such as the distance of
the closest rival to the project. They estimated the regression separately for the
eleven largest firms in the market. This allows them to study how and if bids are
determined differently across the firms.

The authors screen for collusion by comparing the regressions described above
for pairs of firms. The intuition behind the screen is simple. If A and B are not
colluding, their bids will only depend on cost and competitive factors. On the
other hand, if A and B collude, these factors alone cannot explain their bids. As
a result, we should expect A and B’s bid regressions to differ, which can be detect-
ed using hypothesis testing. Bajari and Ye apply this test to the eleven largest
firms in their data set. They find that they cannot reject the hypothesis of no col-
lusion, with the exception of two firms recently sanctioned for bid rigging.

D. SCREENS BASED ON PRICE AND COST INFORMATION
Economists also can screen for collusion by searching for prices that appear to be
the result of direct coordination or that fail to reflect costs. For example, the DOJ
suggests that the following patterns might be indicative of collusive behavior.
Identical prices may indicate a price-fixing conspiracy, especially when: (i) prices
remain identical for long periods of time; (ii) prices previously were different
among firms before they were identical; (iii) price increases do not appear to be
explainable by increased costs; (iv) discounts are eliminated, particularly in a

market where discounts historically were given,
or (v) vendors are charging higher prices to
local customers than to distant customers.6

In a recent paper by Rosa Abrantes-Metz (a
co-author of this article), Luke Froeb, John
Geweke, and Christopher Taylor, the authors
build on the intuition suggested in the first pat-

tern noted above.7 The authors propose a screen based on a search for pockets of
high and low price variances among gasoline stations within a single metropoli-
tan area. The idea for the screen came from the observation of price and cost
behavior during, and after, the fall of a bid-rigging conspiracy in the market for
frozen perch fillets purchased by the Defense Personal Support Center between
1987 and 1989. This conspiracy showed that collusive prices are less volatile and
less responsive to cost shocks than are competitive prices. This empirical finding
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is also a prediction of many theoretical models. A cartel can be thought of as a
“filter” that attenuates cost shocks before passing them to price, thereby reduc-
ing price variance. The figure below, extracted from their paper, plots prices, in
dollars per pound, for frozen perch filets paid by the Philadelphia Defense
Personal Service Center from 1987 through September 1989. The cost data is
the average monthly price of fresh perch, also in dollars per pound.

The authors compare prices and costs in the collusive regime (to the left of the
vertical lines) to prices in the competitive regime (to the right of the vertical
lines). The period between the two lines represents a transition from collusion
to competition. This figure illustrates five features of the collusive and competi-
tive regimes: (i) there was a structural break when the cartel collapsed, marked
by a sudden drop in prices; (ii) the average price was higher during collusion than
during competition; (iii) prices were more stable under collusion than under
competition; (iv) prices followed costs movements more closely under competi-
tion than under collusion; and (v) gross margins were higher under collusion.

These five features are consistent with theoretical models of cartels. Also, the
features of the data are consistent with the screens we discussed earlier and could
be used by antitrust authorities to spot collusion. For example, the higher vari-
ance of prices in the competitive regime would be flagged by a well-designed
variance screen.

As we will discuss in the next section, this variance screen has started to be
used by a number of competition agencies in the United States and Europe.8

E. SCREENS BASED ON QUANTITIES
Another potential screen uses data on quantity. The literature and evidence from
prior cartels demonstrate that cartels may attempt to collude by fixing market
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shares.9 Two screens are suggested by the literature: (i) markets shares that appear
to be too stable over time and (ii) market shares for all firms in a particular mar-
ket are negatively correlated over time. The first screen will detect an agreement
by the cartel members to divide the market. Examples of cartels with stable mar-
ket share agreements include cartels in copper plumbing tubes, organic perox-
ides, and several vitamins (A, E, and folic acid, in particular). In these industries,
the cartel set shares at pre-cartel levels. Cartels in citric acid, sorbates, and zinc
phosphate used the average of previous years. The second screen is suggested by
dynamic models of collusion.10 In these models, if a cartel member deviates from
the collusive agreement, it will need to compensate other cartel members in sub-
sequent time periods. As a result, abnormally high shares for a particular firm in
one period should be followed by a reduction in shares the following period.

F. SCREENS BASED ON MATHEMATICAL LAWS
In many data sets, the distribution of digits has a naturally, regularly occurring
pattern. Benford’s Law is a mathematical formula that describes this regularly
occurring distribution of digits. Studies have shown that the law applies to a sur-
prisingly large number of data sets, including populations of cities, street address-
es of the first 348 persons named in American Men of Science (1934), electricity
usage, word frequency, the daily returns to the Dow Jones, and even the distribu-
tion of digits for the opening prices of 780 stocks on the Toronto Stock Exchange
over a period of 300 days starting on June 30, 1998. Since Benford’s Law is a nat-
urally occurring pattern in many data sets, violations of the Law can be used to
detect irregularities. In the past, violations of Benford’s Law have been used to
detect data tampering, manipulation of financial ratios, and tax evasion.11

Rosa Abrantes-Metz, Sofia Villas-Boas & George Judge use Benford’s Law to
test for conspiracies in several applied settings. The authors also use Benford’s
Law to test for manipulation of the Libor rate.12 Similar to the findings in
Abrantes-Metz, Kraten, Metz & Seow, their results indicate possible collusion for
a specific period. 13,14

III. The Use of Screens by Antitrust Agencies
In this section we discuss efforts by antitrust agencies in the United States and
Europe to detect conspiracies through the use of screens.15 Screening efforts in the
United States date back the 1970s when the DOJ formed an “identical bids” unit
to investigate government procurement auctions in which identical bids were
submitted. During the six years of its existence, no conspiracies were uncovered.

In October 2006, the DOJ created the National Procurement Fraud Task Force
to promote prevention, early detection, and prosecution of fraud in federal pro-
curement contracts. The Task Force focuses on defective pricing, false claims,
grant fraud, labor mischarging, and bid-rigging.16 And more recently, the DOJ

Screens for Conspiracies and Their Multiple Applications
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announced proactive efforts in partnership with state and local agencies to pro-
tect stimulus funds provided for by the American Recovery and Reinvestment
Act of 2009 from fraud, waste, and abuse. These efforts include spotting behav-
ior consistent with red flags for collusion.17

In the late 1990s, Federal Trade Commission (“FTC”) Chief Economist
Jonathan Baker proposed a screen based on the behavior of prices over the busi-
ness cycle. He hypothesized that the exercise of market power would cause prices
to increase coming out of a business cycle trough. FTC economists searched for
industries that experienced price increases during periods where output was not
rising (to rule out demand increases). This screen flagged 600 industries for
potential collusion, 25 of which were chosen for investigation. Of the 25, no
benign reason for the price increases could be found for 3. One industry was
already under extensive investigation by the DOJ. What happened as a result of
these investigations is not a matter of public record.

More recently at the FTC, Abrantes-Metz, Froeb, Geweke and Taylor devel-
oped the price variance screen for collusion described in the previous section
while Froeb was the Chief Economist at the Federal Trade Commission.18 The
authors used it to screen for conspiracies in gasoline retail stations in a localized
area by searching for pockets of low variance and high means. Figure 2 below,
which is extracted from their paper, represents the 279 gasoline stations studied
in Louisville, Kentucky. Each gasoline station is represented by the average value
of prices over the period studied and by the standard deviation of those prices.
The authors look for a group of stations in the lower right-hand-side corner of
the figure, characterized by high mean and low price variance, which is consis-
tent with possible collusive behavior. No such group was found.
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This variance screen was referred to in the FTC’s post-hurricane Katrina and
Rita investigations to refute allegations of gasoline price manipulation.19

The FTC uses screens in gasoline markets in its official monitoring program.20

The FTC uses gasoline prices at major supply points like New Orleans as a com-
petitive benchmark to screen retail prices in 360 cities and wholesale prices in
20 major urban areas. When the screen identifies persistent and significantly

high prices, further investigation is conducted.
To date, all of these anomalous prices have
come down in a short period of time or have
been found to be caused by non-collusive
events like pipeline breaks or refinery outages.

In Great Britain, Grout and Sonderegger of
the Office of Fair Trading identified industry-
level variables that predict cartel activity.21 The

authors built an econometric model to predict collusion at the industry level
using data from prior price-fixing cases obtained from the DOJ and the European
Commission. The study concludes that industry turnover, cost measures, concen-
tration measures, entry barriers, and employee costs, among other factors, help
explain the prevalence of collusion in an industry. Competition authorities in
the Netherlands use a similar approach to screen for cartels employing data on
leniency applications and industry characteristics.

Other European antitrust agencies are actively using screens to detect conspir-
acies, namely in gasoline and diesel markets. For example, the European
Commission’s market monitoring program is a two-step, industry-level
approach.22 First, the program identifies industries at risk of collusion, using char-
acteristics such as a small number of firms, more homogeneous products, and
more stable demand. Having identified these at-risk industries, the second stage
establishes a “reasonable theory of harm” and a “focused in-depth analysis” to
test the theory of harm. Screens play roles in both stages of this EC approach.

IV. Multiple Uses of Screens
Screens are more than just detection tools for antitrust agencies. They can also
be used during litigation in the prosecution and penalization stages by plaintiffs,
defendants, and antitrust agencies. Additionally, screens can be quite useful to
companies in a pre-litigation setting.

During the prosecution and penalization stages, screens can be used in class
action suits, to assist in establishing or rejecting certification, and during motions
to dismiss, particularly after Twombly. At a later stage in litigation, plaintiffs and
defendants can apply screens to determine if an alleged cartel caused harm.
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Finally, experts can apply screens when estimating but-for prices and in provid-
ing support in damages estimation.

A. USE OF SCREENS IN THE CLASS ACTION CERTIFICATION STAGE
Screening methodologies might prove very useful in the class certification stage, in
which factual claims are alleged to be common across class members. The use of
screens could help illustrate different price patterns among the alleged participants
in the alleged cartel, as well as in showing that the prices charged to each type of
consumer were different enough after controlling for relevant market conditions.

B. USE OF SCREENS DURING MOTIONS TO DISMISS AFTER TWOMBLY
Suppose plaintiffs file a complaint in which they infer the existence of a conspir-
acy, based on a screen, and for which there are no sufficient facts plausibly sup-
porting the existence of explicitly coordinated behavior rather than independ-
ent strategic behavior. This is particularly important after the Supreme Court
decision in Bell Atlantic Corp. v. Twombly23 in which it is stated that “an allega-
tion of parallel conduct and a bare assertion of conspiracy” does not by itself jus-
tify a claim for relief under Section 1 of the Sherman Act since the complaint
does not provide sufficient facts to plausibly support the inference of a conspira-
cy as opposed to independent action.24 This decision marks a clear turn in the
standards required in these types of cases by
requiring enough factual matter and plausibility
that a collusive agreement existed. Previously,
and for the last fifty years, the Court allowed
cases to proceed unless it appeared likely beyond
doubt that plaintiffs would not be able to prove
the facts in support of their claims.25

With the higher standards imposed by
Twombly, screens can be of particular importance as it is now required that the
economic expert opines on plausibility, i.e., on “how likely is it that such evi-
dence was in fact produced under an agreement among alleged conspirators?”

Screens have been used on stock options backdating cases and survived some
motions to dismiss. Plaintiffs have used screening methodologies based on abnor-
mally high returns on particular days to assist in their argument for evidence of
stock options backdating and springloading, and defendants have argued for the
low power of some of these screens to correctly identify such situations for the
current case and putting forward their own screens.

C. USE OF SCREENS IN DAMAGES AND EFFECTS CALCULATIONS
Screens can also provide useful information for the estimation of overcharges
and damages, for two reasons. First, screens can be used to uncover the time peri-
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ods during which a cartel operated effectively. As discussed above, studies of pre-
vious cartels indicate that they may fail to change prices and quantities from a
competitive level during many time periods. Second, many screens require the
economist to study the relationship between prices and costs in normally func-
tioning markets. This can assist the expert in estimating the but-for price in a
damage estimate. Froeb and Shor use data from the cartel in Figure 1 to estimate
but-for competitive prices during collusion, based on the observed relationship
between prices and costs after the break of the cartel.26

In addition, screens allow the economic expert to predict which effects and
damages a competition authority may estimate when a cartel is alleged. Above,
we surveyed the screens used by various competition authorities. The alleged
effects of a cartel are likely to be closely related to the screen used to detect the
cartel in the first place. Many alleged cartels are international. Even if an alleged
colluder’s business is primarily in the United States, collusion may be detected by
screens used by European authorities. If collusion is suspected in Europe, the
screen is likely to be used by U.S. antitrust authorities and may become an issue
in U.S. courtrooms as a result.

D. USES OF SCREENS IN PRE-LITIGATION
Screens can help firms decide whether it would be beneficial to apply for lenien-
cy. Applicants need to compare the benefits obtained from applying versus the
risk of prosecution and penalties. Leniency programs differ substantially between
the United States and Europe. The U.S. leniency program applies only to the
first reporting firm and only applies before an investigation has begun. In Europe,
however, there are also benefits to the second and third reporting parties.

E. USE OF SCREENS BY DEFENDANTS IN MANIPULATION CASES
An additional use of screens is by defendants who are accused of market manip-
ulation. Abrantes-Metz and Addanki developed a screen for manipulation in
commodities markets.27 The idea behind the test is to see whether short-run
futures market prices are an unbiased predictor of spot market prices. This is a
key prediction of economic models of competitive financial and commodities
markets. If markets are manipulated, there may be a divergence between spot and
futures prices.

This screen was applied on behalf of the defendants in a case and was used as
supporting empirical evidence of the absence (or non-materiality) of anticom-
petitive behavior. As a benchmark to test the method, the authors applied it to
the famous Hunt Brothers silver manipulation episode of 1979-1980. The
authors demonstrated that this screen was able to detect this well-known
instance of market manipulation but that the same manipulation features found
in the silver episode were not verified in the case at hand, representing evidence
inconsistent with the alleged manipulation for the case at hand.

Screens for Conspiracies and Their Multiple Applications
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F. USE OF SCREENS FOR INTERNAL MONITORING
Finally, screens described above could also be used by managers to monitor for
fraud in accounting and reimbursement statements, collusion on employee com-
pensation surveys, or other forms of data manipulation. Furthermore, screens
could be used to detect for price-fixing in purchasing or procurement and
enhance robustness of compliance programs as explained in Abrantes-Metz,
Bajari, & Murphy.28 However, note that the methods we have discussed are pow-
erful and can be used to detect a much wider range of attempts by employees or
suppliers to manipulate data.

V. Conclusion
A screen is a statistical test designed to detect conspiracies aimed at illegally
manipulating a market. Competition authorities, academics, and consultants
have designed a variety of screens to detect competition problems. In this paper,
we first describe screens designed to detect bid-rigging, price-fixing, market allo-
cation schemes, and commodity market manipulation. Next, we discuss the ways
in which screens can be used by plaintiffs and defendants in antitrust cases. We
also describe the use of screens for internal company use and in enhancing com-
pliance programs. The use of empirical screens has been increasing over time.
Given the increased data availability and computer power, we expect such a
trend to continue into the future.
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