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Interview with FTC Director of the Bureau of Economics
Michael R. Baye

Editor’s Note: In this interview with The Antitrust Source, Dr. Michael Baye discusses his views on horizontal merger analysis,

econometrics, and recent activities in consumer protection. Dr. Baye began his job as the Director of the Bureau of Economics in

July 2007. He is at the FTC on leave from Indiana University’s Kelly School of Business, where he has been the Bert Elwert Professor

of Business since 1997. Dr. Baye’s academic research focuses on pricing strategies and their impact on consumer welfare and firm

profits and has applied tools from game theory and industrial organization to evaluate network industries, mergers, auctions, and

online markets. The interview was conducted on February 5, 2008, by Editor Elizabeth M. Bailey for The Antitrust Source.

THE ANTITRUST SOURCE: You joined the Federal Trade Commission in the summer of 2007 as the

Director of the Bureau of Economics. How has the transition been from academics to the FTC?

MICHAEL BAYE: It’s been the experience of a lifetime. The number of interesting questions that

come across my desk each day is pretty astounding. 

One big difference between what I do here and my life as an academic is the scope of the

issues that I deal with. As you probably know, most academic research tends to be highly spe-

cialized. Many academics spend a lot of time working on very narrow technical questions that we

hope might be useful or policy-relevant some day. Academic contributions tend to be fairly incre-

mental, which means that the direct relevance of any one academic contribution to a real-world

problem is pretty small relative to the cumulative effect of all the research over, say, fifty years.

But here at the FTC, the story is a whole lot different, and that’s part of what makes the job so

exciting. Every issue that comes across my desk is policy relevant today. It’s clear that the decisions

ultimately made by the Commission are actually going to affect competition and consumer welfare.

ANTITRUST SOURCE: How has your academic research informed your work at the FTC?

BAYE: My research in oligopoly and game theory, as well as my knowledge of competitive and

online markets, has been very helpful to me in a number of merger cases. For instance, in our

review of the Google-DoubleClick merger,1 we considered a number of horizontal and vertical the-

ories of potential competitive effects. My academic thinking shaped how I approached this and

other cases.

ANTITRUST SOURCE: Can you provide a little more detail on how your academic thinking came into

play in that transaction?

1 The FTC’s announcement closing their investigation of the Google/DoubleClick transaction is available at http://www.ftc.gov/opa/2007/

12/googledc.shtm.

Michael R. Baye
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BAYE: I know from my own academic work in oligopoly, game theory, and online markets that there

are a lot of different theories that might be relevant in any given merger case in the Internet

arena—each with different implications for competitive effects—but it is critically important to care-

fully examine the assumptions underlying these competing theories against the underlying facts.

Only by carefully examining the facts against alternative theories can one determine whether a

given merger is likely to have competitive effects. 

In Google/DoubleClick, we did just that. We considered a number of theories of potential com-

petitive harm, including ones advanced by competitors, and tested them against the facts. My

knowledge of game theory and online markets helped me test relevant theories against the facts. 

ANTITRUST SOURCE: Before coming to the FTC, had you been involved in any consulting work?

BAYE: My primary focus has been academic research, but I’ve done some consulting over the

years, including several cases for the Antitrust Division at the U.S. Department of Justice. I’ve also

served as an expert in private litigation. But I am primarily an academic and am not hooked up

with a consulting shop.

ANTITRUST SOURCE: One thing that our readers may find useful is a summary of your responsibil-

ities as the Director of the Bureau of Economics and how you see your role in that position.

BAYE: That’s a great question. I suspect different Directors come in with different perceptions about

the job. The thing that I find really exciting is that there are so many different facets to the job that

it makes each new day different than the previous day.

One of my responsibilities is serving as the chief economist, where I advise Chairman Majoras

and other Commissioners on matters and work with my deputies and staff in the Bureau of

Economics (BE) to ensure that the Commission has the best possible economic analysis when

it makes its decisions. Paul Pautler and Mark Frankena, who are my deputy directors for con-

sumer protection and antitrust, have been a godsend and have enabled me to get out of the

blocks running. 

I also have managerial responsibilities, and a big priority of mine in this regard has been to fos-

ter an environment within BE that encourages and promotes policy-relevant economic research.

This is essential to ensure that the Bureau of Economics is in the best position possible to provide

relevant economic analysis to the Commission both now and in the future. Pauline Ippolito, who

serves as my deputy director for R&D and operations, and Elizabeth Callison, who serves as a

senior advisor, have both provided immeasurable support and advice on these and other matters.

I am also a spokesman of sorts for the Bureau of Economics, and in that capacity travel domes-

tically and abroad to represent the Bureau at conferences and to present papers and speeches.

I also help organize conferences and workshops at the FTC. For instance, I worked with Andrew

Heimert from the Bureau of Competition to organize a panel at the FTC’s unilateral effects work-

shop on February 12 on the virtues and limitations of econometric versus other approaches for

developing economic evidence. I will also be moderating that panel.

Finally, we are in the early stages of planning an industrial organization conference on com-

petition issues for fall 2008 that I hope will become an annual event. The plan is to bring in aca-

demic economists to present and discuss research papers on topics of interest to the Commission

and thus to help advance our economic understanding of important issues that are arising in our

work. 
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ANTITRUST SOURCE: In the time you have been at the FTC, has anything surprised you or has it

been as you expected?

BAYE: I’ve been pleasantly surprised by the level of interaction that I have with staff. I was a little

concerned originally about the geography of the Bureau of Economics. At headquarters, we have

just a handful of economists—basically just me and my deputies. All of our other managers and

Bureau staff are housed at our New Jersey Avenue office. But this concern hasn’t proven to be a

problem, and I’ve enjoyed the interaction.

It’s also been interesting to see the sorts of checks and balances that exist within the agency.

For example, when the Bureau of Economics sends up a recommendation on a matter, it includes

a recommendation from the BE staff who worked on the case, as well as my own recommenda-

tion. The Bureau of Competition (BC) sends up their own recommendations, which includes a rec-

ommendation from BC staff and a recommendation from BC management.

These recommendations ultimately go up to the Commissioners, who also receive input from

their own attorney-advisors before they ultimately vote. So, it’s been very interesting to see how

the organization actually works. A lot of inputs go into decisions at the FTC. 

ANTITRUST SOURCE: Are there any similarities or differences you see in your style compared to that

of previous Directors?

BAYE: I’m probably not the best person to answer this question, but I’m willing to give it a shot. I

am primarily an academic, which probably makes my style closer to that of past academic

Directors dating back to Jeremy Bulow than, for instance, David Scheffman, who came from a

strong consulting background. But frankly, the organization is set up to function even without

someone like me because of the quality and expertise of the deputies who are in place.

ANTITRUST SOURCE: How does the Bureau of Economics interact with the Bureau of Consumer

Protection?

BAYE: The Bureau works very closely with Lydia Parnes, the Director of the Bureau of Consumer

Protection (BCP), and her staff. Lydia’s Bureau deals with an inordinate number of cases and we

have a relatively small group of economists who work on consumer protection issues. Our staff

assists attorneys in BCP by evaluating the economic issues in consumer protection matters.

ANTITRUST SOURCE: Are there economists who work within the Bureau of Consumer Protection or

are all the economists within the Bureau of Economics?

BAYE: No, all consumer protection economists are within the Bureau of Economics. That’s a very

important feature of the institutional structure here at the FTC, and is one of the many checks and

balances that ensures that the Chairman and other Commissioners have the best possible eco-

nomic analysis available when they make there decisions.

ANTITRUST SOURCE: Since you’ve been at the FTC, has your work focused more on antitrust or

more on consumer protection?

BAYE: I think it’s been fairly balanced. A large amount of my time has been spent on Presidential
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and Congressional inquiries into gasoline pricing anomalies. I spent the first month or so when I

arrived focusing on the FTC’s Report on the Spring/Summer 2006 Nationwide Gasoline Price

Increases,2 and since then on a number of ongoing investigations. Our extensive Google-

DoubleClick investigation was time consuming. These sorts of antitrust issues have been inter-

esting, but I anticipated these demands on my time. 

I’ve been pleasantly surprised with the number of interesting issues that have arisen on the con-

sumer protection side. It has been an area that I have really enjoyed and have learned a lot about

during my short tenure here.

ANTITRUST SOURCE: Can you give us some highlights of the interesting issues on the consumer

protection side?

BAYE: Sure. One of the more interesting projects from an economic point of view was our FACTA

credit scoring study,3 which was released shortly after my arrival. This study was done at the

request of Congress and examined the effects of credit scoring on auto insurance risk ratings and

on the prices of insurance for various ethic and racial groups. We have also been doing impor-

tant and interesting work on mortgage disclosures, privacy issues, and consumer fraud.

ANTITRUST SOURCE: What has been your focus on the antitrust side? 

BAYE: As I mentioned earlier, our work on oil and gas has been a big focus. So has our work relat-

ed to the health care sector, including hospitals and pharmaceuticals. I have tried to focus on

those areas or aspects of cases where my own expertise has the greatest potential for adding

value. We’ve got a portfolio of things that we’re in the midst of right now. Obviously, the Google-

DoubleClick investigation was very time consuming. We did a very thorough investigation.

ANTITRUST SOURCE: There are a number of publications that come out of the Bureau of Economics.

For example, in the last issue of The Antitrust Source there was a review of a paper by Malcolm

Coate on barriers to entry that relied on some data internal to the FTC. How does the data used

in these types of publications become available to someone outside the FTC who would be inter-

ested in learning more? Is the data available on the FTC Web site?

BAYE: Now that’s a very good question. For published academic studies, the data we rely on is

often based on data that was not obtained during the course of an investigation. For example,

some of our retrospectives in oil and gas mergers involve data that we purchased from third par-

ties like OPIS, and interested individuals can contact the parties directly with their data requests.

Some of the data in our official FTC reports—our FACTA study for example—and other papers

rely on data that we are not in a position to share with others. 

My advice to academics or anyone else who might be interested in obtaining data used in one

of our studies is to contact David Schmidt in our Office of Applied Research and Outreach. Dave

can put the person in contact with the people who know whether or not the particular data is avail-

able for their use.
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2 The report is available at http://www.ftc.gov/reports/gasprices06/P040101Gas06increase.pdf.

3 The report is available at http://www.ftc.gov/os/2007/07/P044804FACTA_Report_Credit-Based_Insurance_Scores.pdf. 
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ANTITRUST SOURCE: Thinking about some of the working papers put out by FTC economists, are

these articles a good reflection of the Bureau of Economics’ thinking on mergers and other

antitrust issues?

BAYE: There are five Commissioners and they’re the ones who have the authority to determine offi-

cial positions of the agency. So, for example, the BE working papers and working papers that staff

economists might publish in academic journals or disseminate through other academic venues

like the Social Science Research Network and so forth are the views of those individual econo-

mists and do not necessarily reflect the views of the FTC or the individual commissioners.

ANTITRUST SOURCE: I want to switch gears a little bit now and talk about horizontal mergers. In one

of your first speeches, you talked about the importance of fact-based merger analysis. For the

mergers that you’ve reviewed thus far, have those transactions confirmed or revised your views

about the importance of a fact-based analysis?

BAYE: I haven’t changed my opinion at all. There are a plethora of economic theories which, in the

abstract, might predict that a merger does or does not have anticompetitive effects, but the

assumptions underlying many of these theories will be inconsistent with the facts. Facts are an

essential input in merger analysis because they permit an economist to identify and refine the rel-

evant theory of the case. The theory and facts, in turn, have implications which sometimes may

be examined econometrically, provided appropriate data are available. But not all cases are

amenable to econometric analysis. I think it’s extremely important to make sure that the underly-

ing theory that one is using for a case lines up with the facts.

And I think this is particularly important in this modern era of industrial organization, where one

of the important tools that we use to analyze potential competitive effects is game theory. Anyone

who’s familiar with game theory will tell you that a lot of different things are possible in a game the-

oretic model. The important thing is to determine whether any of these things are likely or probable. 

The classic example that I use with my Ph.D. students is the different predictions between the

Cournot and Bertrand models of oligopoly. The only difference in these models is that, in the

Cournot model firms are making quantity decisions and in the Bertrand model firms are making

pricing decisions. This minor difference in the behavior of firms can have profound implications

for such things as a merger. You need to know facts—in this case whether firms are making price

or output decisions—to properly analyze the competitive effects.

That’s a very simple example, but it illustrates why I think it’s extremely important to test theo-

ries that one might use in a case against the relevant facts in that case.

ANTITRUST SOURCE: In addition to whether firms are setting prices or setting quantities, are there

other key facts that you tend to look for when you go in and evaluate a merger?

BAYE: Certainly, there is a whole litany of things—in horizontal mergers, the ability of a firm to

increase prices postmerger can depend on customer switching costs, transportation costs, com-

mitment, potential entry, and so on. There are also facts that are relevant for coordinated effects—

such as repeated interaction, the underlying transparency of prices, the transparency of deci-

sions, and the ability of firms to monitor and react to the behavior of rival firms.

So, most often the factors that economic theory indicates could be important in a particular

case are things that one can test with the underlying facts. These facts are obtained through dis-
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covery and investigation to help hone in to determine whether there is a reasonable basis for antic-

ipating potential competitive effects.

ANTITRUST SOURCE: Have you come across any situations in which the FTC sees one set of facts

and the merging parties see a different set of facts? And if so, how do you, as the Director,

resolve that apparent conflict?

BAYE: Conflicts over some facts are probably inevitable in any discussion. Some of these conflicts

arise because of informational asymmetries. For example, we may be privy to information from

third parties that we are not at liberty to disclose during the course of an investigation. This may

color how we interpret facts relative to the parties.

Obviously, we try to make sure that any differences are not based on misperceptions about the

economic landscape. 

ANTITRUST SOURCE: For those who are practitioners in this area, both lawyers and economists, what

advice do you have on how the merging parties can bolster their credibility or the relevance of the

facts that they’re bringing to bear when they come in to a meeting with FTC economists present?

BAYE: It is important to have as open a discussion of the facts as possible, and to confront the

underlying problems directly. For example, if the issue is whether a merger is likely to have sig-

nificant anticompetitive effects, it’s important to be up front with the types of data the parties have

to answer that question. I think a lot of people’s gut reaction is that there is some inherent value

to being secretive, and in my opinion that’s just a losing strategy all the way around.

Ultimately, it’s better to disclose relevant information before one reaches the litigation stage

because we are more likely to be able to amicably resolve a potential concern than by trying to

save information as some sort of secret bullet you’re going to shoot in litigation.

ANTITRUST SOURCE: Let’s talk about econometric evidence. What do you do in situations when a

transaction or the available data in a transaction does not lend itself to an econometric analy-

sis? How do you identify that situation? And what role does the Bureau of Economics play in that

situation?

BAYE: BE’s role is the same regardless of whether data is available for econometric analysis. My

view is that econometric analysis is just one potential piece of evidence that you might use in a

merger case. In fact, I would argue that in an ideal setting, econometric analysis or econometric

evidence is just icing on the cake.

Pound cakes don’t have icing, and you don’t have to have icing on every cake. But some peo-

ple mistakenly try to force an econometric analysis out of inappropriate data because they do not

recognize that not all cases or questions can be appropriately addressed with econometric

techniques.

In any event, econometrics is not a substitute for the facts of the case. Facts are necessary to

provide texture and context, thereby turning an otherwise abstract economic theory into a relevant

story. How well the facts fit the theory can be used as a qualitative test of the theory’s relevance

to the merger. If the facts of a case are not consistent with the underlying story, econometrics is

likely to be of little value in understanding the potential competitive effects of a merger. 

So, while econometrics is not a substitute for theory and facts, theory and facts can often be

used together as a sort of “test” of potential competitive effects. A number of additional tools and
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types of information, including merger simulations, advertisements, strategic plans, customer

reports, testimony and depositions of customers, and a host of other types of quantitative and/or

qualitative data can be useful.

These additional tools can be useful regardless of whether it is possible to put that icing on the

cake. For instance, in the Staples-Office Depot case some very sophisticated econometrics work

was done to identify the competitive effects of a merger between Staples and Office Depot. But

ultimately even absent that sophisticated evidence, there was evidence from advertisements that

suggested that there were price differentials depending on whether the parties were competing

head to head or not. The icing on the cake helped demonstrate that the price differentials in the

ads weren’t the result of spurious correlations. But at the end of the day, those advertisements

might have been useful on their own.

ANTITRUST SOURCE: Are you able to identify those situations that aren’t likely to lend themselves

to econometric evidence pretty early on such that you can then scale back the data-intensive

questions that typically accompany a second request?

BAYE: If one wants to identify competitive effects econometrically, one has to have some price vari-

ation to be able to do that. If we learn early on that it is not possible to obtain price data that’s

going to allow us to identify differences across markets or time, we wouldn’t normally require that

the data be delivered.

We work closely with our attorneys in BC to minimize the burdens that are associated with sec-

ond requests. Open and honest communication is essential for this to work. 

ANTITRUST SOURCE: In situations that do lend themselves to econometric work, what is your view

on the Bureau of Economics staff sharing their econometric work with the merging parties?

BAYE: Sometimes it is not feasible to share data because of the reliance on data from third parties

and other data that might be available. To the extent that we’re able to discuss results and spec-

ifications without compromising the underlying confidentiality of data, we do.

To the extent possible, we strive to have a useful dialogue and to share as much information

as is possible with parties.

ANTITRUST SOURCE: In those cases, are you able to share the structure of what the econometric

model looks like or the type of data being used even if you can’t turn over the exact data that’s

involved?

BAYE: Yes, and it is a two-way street. It is important for both sides to understand the types of con-

trols that are being used in econometric work. It’s also important to understand how the data is

being manipulated and constructed.

I think we’ve had good working relationships with parties since the time I’ve been here on those

cases that have involved econometric issues.

ANTITRUST SOURCE: Are there certain types of econometric analysis that you find to be particular-

ly credible or particularly helpful in your analysis?

BAYE: One thing I’m always looking for in econometric analysis is the robustness of the results. It’s
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not difficult for any first year graduate student to sit in front of a computer and run a gazillion

regressions until he or she ultimately finds some relationship in the data. What’s important to me

is whether or not those econometric specifications are based on a sound theoretical model that

is consistent with the specifications that are being run. That’s very important. And equally impor-

tant is that the econometric results are robust to alternative specifications or controls.

ANTITRUST SOURCE: In the Whole Foods-Wild Oats transaction, the FTC recently filed an appellant

brief appealing the district court’s denial of the FTC’s motion for a preliminary injunction. Can you

describe generally the role that the Bureau of Economics plays in deciding whether it makes

sense to file a motion like that?

BAYE: I’ll speak generally, since this case is still in appeal.

It is important to realize that, in any merger case, the Bureau of Economics provides input at

every stage of the process—from the time when an HSR filing comes in, the second request, deci-

sion to ultimately either close the investigation, or when the Commission votes to file a preliminary

injunction. At every stage, the Bureau of Economic is involved, as is the Bureau of Competition.

And at each stage of that process we work closely with the Bureau of Competition. We might

recommend changes in the Second Request, changes in complaints or appeals or whatever. But

ultimately, anything we do—as with the Bureau of Competition—is a recommendation to the

Chairman and the Commissioners. I’m the Director of the Bureau of Economics, but I don’t have

a vote on the Commission. Jeff Schmidt is the Director of Bureau of Competition, but he doesn’t

have a vote on the Commission. So, our roles are advisory and our goals are to provide the

Commissioners with the information they need to make the best possible decisions.

ANTITRUST SOURCE: What was the Bureau of Economics’ role in the Equitable Resources-Dominion

transaction?

BAYE: We helped sort out two interesting and important issues, namely the impact of competition

in a regulatory environment and potential efficiencies from the merger.

Both Equitable and Dominion are involved in various energy businesses, but a key part of the

transaction involved competitive overlaps in the distribution of natural gas to industrial and com-

mercial customers in certain areas of Pennsylvania. Competition in the interstate transmission of

natural gas from producing regions to local distribution companies is common, but competition

between local distribution companies, such as Equitable and Dominion, which own the pipelines

that distribute gas directly to consumers, is extremely rare. 

As a footnote, this unique form of competition in the area started about one hundred years ago

when a number of natural gas pipeline companies started competing to deliver natural gas from

producing regions in the Allegheny Mountains to the steel mills around Pittsburgh. This generat-

ed an overlapping distribution network. 

In any event, competition between Dominion and Equitable results in substantial discounts from

regulated rates for commercial and industrial customers that are served by more than one local

distribution company, while “captive” consumers who do not enjoy such competition are charged

regulated rates. So, one of our contributions was showing that there were competitive effects even

though prices were regulated. And we obviously evaluated efficiency claims made by the parties

in the distribution of natural gas. 

theantitrustsource � w w w . a n t i t r u s t s o u r c e . c o m � F e b r u a r y  2 0 0 8 8



Based on this work, the FTC filed a complaint and motions for a Preliminary Injunction to block

the merger because customers receiving discounts from regulated rates would likely pay higher

rates, postmerger. 

The district court granted the parties’ motion to dismiss the complaint on state action grounds

rather than the economic merits. As you know, the FTC appealed this decision, and recently the

parties abandoned the transaction while waiting for the court of appeals decision on the state

action issue. 

ANTITRUST SOURCE: To the extent that you know, was the Equitable Resources-Dominion transac-

tion one in which econometric evidence was important to the Bureau of Economics or was this one

that fell into the category of primarily relying on non-econometric evidence?

BAYE: We primarily relied on non-econometric evidence. As I mentioned earlier, there are a vari-

ety of other forms of economic evidence, including quantitative evidence, and not all cases lend

themselves to, or even require, econometric analysis.

ANTITRUST SOURCE: Let’s shift gears again. What are some of the things that you learned, or are

hoping to learn, from the single-firm conduct hearings?

BAYE: I was not here when the hearings took place, but I have been involved in the report that we’re

working on jointly with the Department of Justice and have reviewed the transcripts. So I am fair-

ly familiar with a number of the issues.

To me, the hearings highlighted the many challenges we face in attempting to prevent unilater-

al anticompetitive abuses of market power without discouraging procompetitive conduct. Section

2 can stifle firms’ incentives to engage in procompetitive conduct because they are afraid of being

sued for an abuse of market power. For instance, a firm might be afraid to offer consumers discounts

on bundles due to concerns that it might be sued for predatory behavior. While “safe harbors” can

mitigate uncertainty and alleviate some of these fears, it is a very difficult challenge to come up with

economically sound “tests” that thwart anticompetitive behavior without stifling competition. 

The big takeaway for me is that there is tremendous scope for scientific research on these

issues. 

ANTITRUST SOURCE: Do you have an estimate of when that report will be made publicly available?

BAYE: My record at forecasting how long it takes to get reports out of the Commission is not par-

ticularly good. I will say that we’re currently working on this with the Department of Justice and I’m

hopeful that it will be out in the not too distant future. But I certainly don’t want to go on record giv-

ing you a date because it will almost certainly be wrong.

ANTITRUST SOURCE: I’d like to ask you about the gas price investigations. Since a report came out

in August, from the public point of view, it looks like it has been pretty quiet compared to a year

or two ago. You mentioned earlier on that there is quite a bit of activity going on. Can you describe

the work that is ongoing?

BAYE: Sure. This is a very important area for us here at the FTC, and BE staff contribute in a num-

ber of ways. 
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In the case of proposed petroleum mergers, staff conduct thorough analyses of potential com-

petitive effects and efficiencies, evaluate proposed divestitures, and if the case is litigated, pro-

vide an array of support services for our attorneys. This support includes assisting our attorneys

in deposition preparation, evaluation of expert reports, and the like. 

But much of our work in this area does not involve mergers and is ongoing daily. BE staff mon-

itor gasoline prices in about 360 areas across the country using an econometric model that iden-

tifies “anomalies” in gasoline prices. When pricing anomalies are detected, BE staff work closely

with attorneys in BC to investigate the potential causes for the anomalies. 

ANTITRUST SOURCE: Do you have a full-time staff of economists working on these investigations?

BAYE: We have a group of economists whose main focus is in the petroleum area. They do the

monitoring project but also work on other matters, including Congressional requests for investi-

gations of pricing issues in specific markets.

ANTITRUST SOURCE: Are there additional gas price reports that we can look forward to in the

future?

BAYE: Most of the gas price reports that we produced in the past few years have been either

requested by the President or by Congress and I can’t predict whether or not they’re going to ask

us to do another report along those lines. With respect to internally generated reports, our Office

of Applied Research and Outreach is in the very early stages of an R&D project that I’m hopeful

will provide some value to us in our oil and gas areas.

Dave Schmidt, who is the Assistant Director of the Office of Applied Research and Outreach

here in the Bureau of Economics, is heading up a new project to determine whether recent

advances in the academic literature on dynamic oligopoly might be useful in our analysis of phar-

maceutical, retail, and petroleum markets. I want to stress that this research is in the very early

R&D stage, but I am hopeful that it might ultimately permit us to further enhance our gasoline price

monitoring efforts.

ANTITRUST SOURCE: Let’s talk about consumer protection for a moment. What are some of the

recent issues that the Bureau of Economics has been actively involved?

BAYE: Economists in our consumer protection shop have considerable expertise in understanding

the effects of disclosures in general, and mortgage disclosures in particular. We’ve got a great

team in Jim Lacko and Jan Pappalardo. They recently released a study showing that a lot of con-

sumers don’t really understand what they’re signing when they sign the mortgage papers.

ANTITRUST SOURCE: Is this related to subprime lending issues?

BAYE: Subprime lending is an important issue that has ramifications for the safety and soundness

of our banking system—an issue that obviously falls under the Fed’s oversight. But there is one

particular facet of subprime lending where I believe the FTC can play a potentially important role.

Jim and Jan found that both prime and subprime borrowers failed to understand key loan terms

in current disclosures, and that improved disclosures benefited both types of borrowers. Further,

they found that improved disclosures provided the greatest benefit for more complex loans, where

both prime and subprime borrowers had the most difficulty understanding loan terms. 
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So, to the extent that loans in the subprime market tend to have more complex features than

loans in the prime market, or if subprime borrowers are in a weaker position to “adjust” to changes

in payments they did not anticipate due to their failure to understand the terms of their mortgages,

one part of the solution to subprime issues could be improved mortgage disclosures. 

Economists in the Bureau of Economics are currently working with others at the FTC to look for

ways to improve current mortgage disclosures. We are also in conversations with the Federal

Reserve and with HUD on these issues. 

ANTITRUST SOURCE: Are there other issues you’ve been out in front with on consumer protection?

BAYE: In addition to our FACTA scoring studies and mortgage disclosures, we are also involved in

work on carbon offsets. As you know, we had a workshop awhile back on that and I think there are

some potentially interesting roles for economists there.

ANTITRUST SOURCE: What type of role do you see for economists in looking at carbon offsets?

BAYE: There’s evidence that some consumers make choices based on their perceptions of a com-

pany’s environmental record on carbon offsets. I believe a useful first step is for economists to help

us gain a better understanding of what consumers take away from the various claims being

made—that is, measuring consumer perceptions about carbon offset claims. 

Economists in the Bureau of Economics have a lot of experience in evaluating consumer per-

ceptions in areas that include mortgages, health claims, and advertising. Building on what we

have learned in these areas, and our expertise in the scientific method and statistical analysis,

another potential role of BE economists is to evaluate the scientific evidence that underlies the

substantiation of carbon offset claims.

I think it’s a really fascinating area and that there is a lot of important economic work to be done

in this area.

ANTITRUST SOURCE: You mentioned earlier that you have done some traveling, including interna-

tional travel. How much interaction do you have with your European counterparts?

BAYE: I’m really fortunate that the FTC has an Office for International Affairs that’s headed up by

Randy Tritell. Randy’s office has done a great job helping me forge working relationships with our

non-U.S. counterparts. For instance, in October I participated in the U.S.-European Commission

Competition Consultations, and also met privately with Damien Neven—the EU’s Chief

Competition economist—to discuss a variety of matters. Good relations with all of our international

counterparts are important in helping us fulfill our missions.

ANTITRUST SOURCE: Do you find that the economic frameworks used in the EU or the other areas

where you interact similar to the frameworks that you and your staff in the Bureau of Economics

use to evaluate antitrust issues?

BAYE: So far I have. One thing nice about dealing with economists is that we have a common lan-

guage. We read the same textbooks, we publish in the same journals, and we read the same jour-

nal articles. 
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I think it’s a bit different for lawyers because legal frameworks differ across countries. I think a

lot of the differences that we have with Europeans, for instance, don’t so much stem from differ-

ences in the economics, but from differences in the legal frameworks and standards of proof. 

ANTITRUST SOURCE: When you’re interacting in this international context, how closely do you coor-

dinate with the Department of Justice or with other federal agencies or state agencies?

BAYE: Very closely. For instance, Dennis Carlton also participated in our EU Consultations. Prior

to his departure last week, Dennis served as my counterpart at the Department of Justice, where

he was the Deputy Assistant Attorney General for Economic Analysis in the Antitrust Division.

ANTITRUST SOURCE: We really appreciate your taking the time today to talk with us. Thank you very

much.

BAYE: Thanks so much for giving me this opportunity. It’s been a pleasure chatting with you.�
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M
Improving Critical Loss Analysis

Joseph Farrel l  and Carl  Shapiro 

Market definition analysis usually claims to follow the 1992 Horizontal Merger Guidelines issued

by the U.S. Department of Justice and the Federal Trade Commission.1 The Merger Guidelines

describe a market as a group of products for which a hypothetical monopolist would profitably

impose a small but significant and non-transitory increase in price (SSNIP). Seeking relatively sim-

ple approaches to market definition that are consistent with the Merger Guidelines, courts and

agencies often rely on Critical Loss Analysis.2

For example, the FTC recently challenged the proposed merger between Whole Foods and

Wild Oats, two chains of grocery stores,3 alleging that the relevant market was “premium natu-

ral/organic supermarkets” (PNOS). In that market, the merger was very highly concentrating in a

number of geographic areas where Whole Foods and Wild Oats operated nearby stores. But the

merging parties successfully argued that PNOS was too narrow a grouping of products and that

the market included all supermarkets. In that broader market, there were many other competitors

and the merger was not highly concentrating.

Arguing that PNOS was not a market, the merging firms echoed the Merger Guidelines by ask-

ing whether a hypothetical PNOS monopolist would find a SSNIP profitable or whether a SSNIP

would deter enough sales to make it unprofitable. Critical Loss Analysis calculates the hypothet-

ical monopolist’s Critical Loss, meaning the magnitude of lost sales that would (just) make it

unprofitable for the hypothetical monopolist to impose a SSNIP, and compares it against the so-

called Actual Loss of sales that would result from the SSNIP. If the Actual Loss would be less than

the Critical Loss, the SSNIP would be profitable, so PNOS would form a market. Whole Foods and

Wild Oats argued that the Actual Loss would instead exceed the Critical Loss: A hypothetical

PNOS monopolist that imposed a SSNIP would lose enough business to make the SSNIP unprof-

itable. Merging parties have used Critical Loss Analysis regularly, and with considerable success,

to argue in court for a broader market than the government asserts.4
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1 U.S. Dep’t of Justice & Fed. Trade Comm’n, Horizontal Merger Guidelines (1992, revised 1997), http://www.ftc.gov/bc/docs/horizmer.htm.

Distinguished antitrust economist and lawyer Jonathan Baker begins a recent article by noting: “Throughout the history of U.S. antitrust 

litigation, the outcome of more cases has surely turned on market definition than on any other substantive issue.” Jonathan Baker, Market

Definition: An Analytical Overview, 74 ANTITRUST L.J. 129, 129 (2007). 

2 The term “Critical Loss” was introduced by Barry Harris and Joseph Simons in Focusing Market Definition: How Much Substitution Is

Necessary? 12 RES. L. & ECON. 207 (1989). 

3 FTC v. Whole Foods Mkt., Inc., 502 F. Supp. 2d 1 (D.D.C. 2007). For a discussion of Whole Foods expressing skepticism about the FTC’s

case, see Carlton Varner & Heather Cooper, Product Markets in Merger Cases: The Whole Foods Decision, ANTITRUST SOURCE, Oct. 2007,

http://www.abanet.org/antitrust/at-source/07/10/Oct07-Varner.pdf.

4 Michael Katz, Recent Antitrust Enforcement Actions by the U.S. Department of Justice: A Selective Survey of Economic Issues, 21 REV.

INDUS. ORG. 373 (2002) (explaining how Critical Loss Analysis was used by the merging parties in United States v. SunGard Data Systems,

Inc., 172 F. Supp. 2d 172 (2001)). Additional cases are described in Daniel O’Brien & Abraham Wickelgren, A Critical Analysis of Critical

Loss Analysis, 71 ANTITRUST L.J. 161 (2003). See also Barry Harris & Cento Veljanovski, Critical Loss Analysis: Its Growing Use in

Competition Law, 5 EUROPEAN COMPETITION L.J. 213 (2003). 

http://www.ftc.gov/bc/docs/horizmer.htm
http://www.abanet.org/antitrust/at-source/07/10/Oct07-Varner.pdf
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Estimating a hypothetical monopolist’s Actual Loss is difficult, so that a substantial range of esti-

mates could seem plausible. Incentives in litigation may push parties toward exploiting that range.

Thus, it is highly desirable, if possible, to anchor estimates of Actual Loss and to facilitate reality

checks based on actual premerger conduct. When it comes to demand responsiveness, eco-

nomics suggests that it is particularly helpful to examine firms’ own premerger pricing conduct.

As discussed below, some economists have explored how to exploit such evidence, but others

have suggested that premerger pricing is sufficiently remote from the hypothetical monopolist

question that these reality checks are unhelpful. In this article we explore more deeply how some

of the complexities of premerger pricing might be thought to undermine the link with the demand

elasticity faced by the hypothetical monopolist. We find that premerger pricing, together with esti-

mates of diversion ratios, can be highly informative about a hypothetical monopolist’s incentives.

We can thus offer two powerful new tests to determine, using Critical Loss Analysis, whether a

candidate group of products contains enough substitutes to form a market.5 These tests extract

information from the gold standard for evidence about competitive conditions in antitrust cases:

firms’ decisions actually made in the normal course of business. 

1. A Short Refresher Course in Critical Loss Analysis
Suppose that a group of products, such as PNOS, is proposed as a candidate market. How would

one know, following the Merger Guidelines, whether a hypothetical monopolist would find it prof-

itable to impose a SSNIP? Simple economics tells us that the answer is, “It would be profitable if

demand is not too elastic.” But that answer alone is not very helpful. 

Critical Loss Analysis contributes by asking quantitatively just how elastic demand must not be,

for the candidate market to be an antitrust market. This part of the analysis yields a number for

the Critical Loss. It is often described as “just arithmetic,” although, as we shall see, that is a sim-

plification. The meat of the analysis then involves estimating the Actual Loss—by no means a sim-

ple task. We may have no recent experience with a monopolist over just that group of products,

and typically no business plans will exist for such a hypothetical monopoly. On the consumer side,

while marketing studies in the ordinary course of business may well ask customers, “If product X

were unavailable, or more expensive, what would you buy instead?” they seldom ask, “If products

X, Y, and Z were unavailable, or more expensive, what would you buy?”6

In practice, Critical Loss Analysis typically assumes that the products are symmetric in price

and cost, and studies only a uniform SSNIP imposed on all products.7 The assumption of product

symmetry will, of course, seldom be correct, and a hypothetical monopolist might well want to

raise some prices much more than others. In our companion paper we develop an alternative

technique that is better suited to analyzing product asymmetries or non-uniform price increases.8

5 In this article we follow the Merger Guidelines methodology largely without question. In an ongoing work, Mergers with Unilateral Effects:

A Simpler and More Accurate Alternative to Market Definition, we criticize the market definition approach and offer an alternative in cases

involving unilateral effects. This paper will be available at http://faculty.haas.berkeley.edu/shapiro. 

6 Indeed, Harris and Veljanovski suggest that estimation of Actual Loss is apt to be too difficult, so that one should instead only gauge the

plausibility of its being below the calculated Critical Loss. See Harris & Veljanovski, supra note 4, at 215. 

7 The asymmetric case can be analyzed, with additional complexity. See, e.g., Serge X. Moresi, Steven C. Salop & John R. Woodbury,

Implementing the Hypothetical Monopolist SSNIP Test with Multi-Product Firms, ANTITRUST SOURCE, Feb. 2008, http://www.abanet.org/

antitrust/at-source/08/02/Feb08-Moresi.pdf. 

8 Joseph Farrell & Carl Shapiro, Cannibalization, Pass-Through, and Market Definition, uses a different technique and provides additional tests

for market definition, also following the Guidelines, that allow for asymmetry among the products in the candidate market. This paper will

be available at author Carl Shapiro’s Web site, http://faculty.haas.berkeley.edu/shapiro/. 
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Here we adopt the conventional simplification of symmetric products and a uniform SSNIP. We

also make the standard assumption in Critical Loss Analysis that the hypothetical monopolist pro-

duces at constant marginal cost.

Let the premerger price be p, and the constant marginal cost be c, so the premerger gross

margin is m = (p – c)/p. Let the size of the SSNIP (as a percentage of premerger price) be s ; fol-

lowing the Guidelines, we often illustrate with a 5 percent SSNIP, so s = .05 (that is, 5%). Let the

premerger unit sales in the candidate market be X. 

A. Critical Loss Arithmetic and Demand Sensitivity to Price Increase. Critical Loss analysis begins

by calculating the Critical Loss, i.e., the (proportional) loss of sales that would just make a SSNIP

unprofitable. In this calculation, the hypothetical monopolist’s profit function is normally simplified

to include only the direct, immediate, and quantifiable costs and revenues, marginal cost is sim-

plified to be constant, and the SSNIP is simplified to be uniform. Using this simple proxy, the

Critical Loss measured as a fraction of the hypothetical monopolist’s premerger sales is given by

s/(m + s).9 For example, with a margin of 45 percent and a SSNIP of 5 percent, the Critical Loss

is 5/(45 + 5) = 1/10, or 10 percent. The SSNIP will be profitable if and only if the actual loss of

sales, as a fraction of premerger sales, is less than the Critical Loss. 

This calculation asks: “Would a hypothetical monopolist find a SSNIP more or less profitable

than the status quo?” This “break-even” version of the hypothetical monopolist’s pricing incentives

fits naturally with the separation of Critical Loss and Actual Loss calculations, and the approach

has been accepted by a number of courts, including the Whole Foods court, so we pursue it here

through Section 5 below. The Merger Guidelines actually ask the related but distinct question: “Is

the hypothetical monopolist’s profit-maximizing price at least a SSNIP above the status-quo

level?”10 Section 6 discusses the relationship between the breakeven and profit-maximizing

approaches, and shows in the case of linear demand how to modify our analysis to handle the

profit-maximizing approach.

B. Estimating Actual Loss: The Role of Premerger Margins. The second step in Critical Loss

analysis is to estimate the number of lost sales, Z, or equivalently the fraction of premerger sales,

Z /X, that will be lost due to a SSNIP. We define the Actual Loss as this fraction: L = Z /X.11

Estimating the Actual Loss requires evidence about buyer substitution patterns. The controversy

over Critical Loss Analysis concerns where to look for such evidence—specifically, how much can

be inferred from premerger margins. 
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9 All technical derivations are in the Appendix. 

10 Section 1.0 of the Merger Guidelines defines a market as “a product or group of products and a geographic area in which it is produced or

sold such that a hypothetical profit-maximizing firm, not subject to price regulation, that was the only present and future producer or sell-

er of those products in that area likely would impose at least a ‘small but significant and nontransitory’ increase in price, assuming the terms

of sale of all other products are held constant. A relevant market is a group of products and a geographic area that is no bigger than nec-

essary to satisfy this test.” (Emphasis added.) Section 1.11 states that “In performing successive iterations of the price increase test, the

hypothetical monopolist will be assumed to pursue maximum profits in deciding whether to raise the prices of any or all of the additional

products under its control.” (emphasis added) One economist actively involved in the development of the Merger Guidelines reports that

profit maximization was intended even in the 1982 Guidelines and that the 1984 revision included a revision “in an attempt to make [this]

clear.” Gregory J. Werden, The 1982 Merger Guidelines and the Ascent of the Hypothetical Monopolist Paradigm, 71 ANTITRUST L.J. 253,

258 (2003). 

11 Confusingly, the term “Actual Loss” means the predicted loss that would result from a hypothetical monopolist’s SSNIP. Unfortunately, the

term has become standard. 



Katz and Shapiro12 and O’Brien and Wickelgren13 have shown how to estimate Actual Loss

using information about demand responsiveness based on firms’ premerger pricing decisions.

This is what economists call “revealed preference” information: inferences about preferences

based directly on observed choices. Here, one can make inferences about demand sensitivity, as

gauged by a real firm based on its premerger choice of price. In particular, if (before the merger)

a firm chooses a high margin on its product, the firm evidently thinks that demand for its product

is not very sensitive to price.

This idea is captured in the Lerner Equation, the textbook centerpiece of pricing economics.

The Lerner equation states that, if a product is priced so as to maximize the profits from that prod-

uct, then the proportional gross margin, m, will be the inverse of the elasticity of demand facing

the product � : that is, � = 1/m.14 For example, a margin of 50 percent (one-half) will be chosen

when the firm faces an elasticity of two.

The Lerner Equation directly implies a prediction of the sales that would be lost by a single

product if its price were to rise by a SSNIP. By the definition of elasticity, the fraction of sales lost

is approximately �s,15 and by the Lerner Equation, that in turn equals s /m. With a profit-maximiz-

ing margin of 45 percent, a single product whose price rises by a 5 percent SSNIP can be expect-

ed to lose a fraction 5/45, or 11.1 percent, of its sales. 

Can one use the Lerner Equation to arrive at a reliable estimate of the hypothetical monopo-

list’s Actual Loss in Critical Loss Analysis?16 In stark form, the contending positions are:

• Stress Premerger Pricing Evidence. If we want to know how the sales of a product, or a group

of products, would respond to a price change, the best evidence normally is what the firms

owning those products think, and what they do when their money is on the line. These firms

know the market for their products better than any outside expert or court is likely to, and deci-

sions taken in the normal course of business are less likely to be biased than is analysis devel-

oped in an adversarial setting. Economists generally treat revealed-preference information,

i.e., direct inferences from actual choices, with special respect. Economics can fairly reliably

infer a firm’s beliefs about its demand elasticity from the firm’s premerger behavior, specifi-

cally, the price that it chose for its product. Other information on demand responsiveness that

was known to the firm should already be factored into its choice of price, and thus should be

given little or no separate weight. Information on demand responsiveness that was available

to the firm, but that the firm chose not to use, is probably not all that valuable, as judged by
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12 Michael L. Katz & Carl Shapiro, Critical Loss: Let’s Tell the Whole Story, ANTITRUST, Spring 2003, at 49. 

13 O’Brien & Wickelgren, supra note 4. 

14 A modified version of the Lerner Equation applies if the price affects the firm’s profits in ways not captured by the margins the firm earns

on this product alone. See infra Section 4. 

15 The Appendix shows that this approximation is exact (in the way we use it) when demand is linear. Of course, demand will never be

exactly linear, but for small changes in price, departures from linearity should not normally cause large errors in calculating the change

in profits. We thus view the linear calculations as a reasonable first approximation, which is all that market definition seeks in any case;

if it suggests a close call, then one can look for curvature or kinks, as we discuss in Section 3 below.

16 This approach to Critical Loss Analysis was explored by Michael Katz and Carl Shapiro, supra note 12, and by Daniel O’Brien and Abraham

Wickelgren, supra note 4. Arguments against relying on the Lerner Equation were presented by David Scheffman and Joseph Simons in The

State of Critical Loss Analysis: Let’s Make Sure We Understand the Whole Story, ANTITRUST SOURCE, Nov. 2003, http://www.abanet.org/

antitrust/at-source/03/11/scheffman.pdf. For responses to Scheffman and Simons, see Michael Katz & Carl Shapiro, Further Thoughts on

Critical Loss, ANTITRUST SOURCE, Mar. 2004, http://www.abanet.org/antitrust/at-source/04/03/katzshapiro.pdf, and Daniel O’Brien &

Abraham Wickelgren, The State of Critical Loss Analysis: Reply to Scheffman and Simons, ANT ITRUST SOURCE, Mar. 2004,

http://www.abanet.org/antitrust/at-source/04/03/obrienwickel.pdf. 
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the firm when it had money on the line. Thus, a good, simple way to estimate Actual Loss is

to extrapolate, using economic logic, from the firms’ premerger pricing choices.

• Ignore Premerger Pricing Evidence. The use of revealed-preference information in this con-

text is badly flawed for several reasons. Firms do not always maximize profits. Even if they

do, maximizing profits in the real world is very complex, often requiring the firm to take into

account spillovers to its other (substitute or complement) products, but also involving cus-

tomer loyalty, reputation, learning-curve effects, network effects, and so on. These factors are

not included in any practicably implementable form of the Lerner Equation. Moreover, in an

oligopoly, other firms may respond to any one firm’s price changes, so a rational firm will not

set its price to maximize profits taking as given its rivals’ prices. Indeed, some economists

have suggested that this often yields a “kink” in the demand curve facing a firm once rival

responses are taken into account. Thus, in estimating the Actual Loss, it is better to give lit-

tle or no weight to the firm’s premerger choice of price and, instead, to seek direct evidence

about demand responsiveness. Such evidence can include econometric or marketing stud-

ies and/or an intuitive evaluation of qualitative facts about what it would take for a customer

to substitute away from a group of products. If the answer appears at odds with firms’ pre-

merger prices and margins, one should not be unduly puzzled or concerned.

In Sections 2 to 4 we address the concerns raised in the second bullet about the use of premerger

margins to estimate the Actual Loss. To make the concept concrete, however, we begin by review-

ing how premerger margins can be used in the simplest case.

How Premerger Choices Reveal Demand Sensitivity: The Simple Case. Katz and Shapiro, and

O’Brien and Wickelgren, develop a simple test for market definition using two ingredients. The first

ingredient is the premerger margin, m. The second is the Aggregate Diversion Ratio, A, which is

the fraction of the sales lost by one product, when its price alone rises by a SSNIP, that go to other

products in the candidate market. Equivalently, one can think of (1 – A ) as the fraction of a prod-

uct’s demand elasticity that consists of substitution to goods outside the candidate market. 

Thus the elasticity of demand facing the hypothetical monopolist is only a fraction (1 – A ) of that

facing any one product. This directly implies an estimate of Actual Loss of L = (1 – A )�s; this esti-

mate is precise if demand is linear for small price changes. So, if we can use the Lerner Equation,

the Actual Loss equals L = (1 – A )(s /m ). For example, with a SSNIP of 5 percent, a margin of 45

percent, and an Aggregate Diversion Ratio of 25 percent, the Actual Loss is estimated to be 8.3

percent, while the Critical Loss is 10 percent, so the group of products would form a market.

Following this logic, in the symmetric case, gives:17

Proposition1 (Katz-Shapiro-O’Brien-Wickelgren): If each firm owns a single product and

prices to maximize its profits taking as given all other prices, and if demand for each

product is linear in price for small price changes from the premerger price, then a sym-

metric group of products forms a market under break-even analysis if and only if 

A ≥ s .
m + s
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17 This is the test for whether a uniform SSNIP, imposed on all the (symmetric) products in the candidate market, is more profitable than the

status quo price. A different condition diagnoses whether the hypothetical monopolist would find a SSNIP imposed on just one product more

profitable than the status quo. As Øystein Daljord, Lars Sørgard & Øyvind Thomassen note in The SSNIP Test and Market Definition with

the Aggregate Diversion Ratio: A Reply to Katz and Shapiro, J. COMPETITION L. & ECON. (forthcoming 2008), this latter condition is that 

A ≥ s /m. Because this latter condition is less easily satisfied than the one in Proposition 1, Proposition 1 accurately follows the Merger

Guidelines test in the symmetric case. As Daljord et al. stress, the asymmetric test follows the Merger Guidelines in asymmetric situations

where an asymmetric SSNIP is more apt to be profitable than is a symmetric one. 



We do not suggest that this revealed preference approach is the only way to estimate Actual Loss.

Nor should it be ignored, however. If one had a reasonably reliable estimate of m and of the

Aggregate Diversion Ratio A, one should be skeptical of a separate estimate of Actual Loss that

departed much from the predicted value of L = (1 – A )(s /m ). In our numerical example, a sepa-

rate estimate of Actual Loss much greater than 8.3 percent would require reconciliation with the

estimate of 25 percent for the Aggregate Diversion Ratio. We discuss how to handle such con-

flicting evidence in Section 5 below. 

Evidence on the premerger margin can come directly from measurements of the premerger

price and marginal cost. While there may be some debate about the level of marginal cost, there

is often good information in company documents about marginal cost (or some appropriate ver-

sion of average incremental cost) and one can always perform sensitivity analysis on the level of

marginal cost.

Evidence on the Aggregate Diversion Ratio may be gleaned from surveys of customer switch-

ing patterns or past customer responses to changes in prices or product availability. Econometric

evidence based on demand responses to price changes also can help in measuring A. As usual,

one must seek to avoid inadvertently measuring price responses to demand shifts. Recall that A

is calculated on the assumption that the price of one product changes and the other prices do not.

Proposition 1 implies that a seemingly narrow group of products will often form a market

according to the Guidelines. With the standard SSNIP of s = .05 and with a moderate margin of

m = .45, a group of products forms a market if A ≥ 0.1. In many intuitively defined “industries,” the

Aggregate Diversion Ratio would be far higher, so narrower markets may well exist within the

industry. For instance, if the price of one model, or brand, of cars were to rise by a SSNIP, quite a

few customers would no doubt substitute away—but we would expect that most of them would

substitute away to some other car. Thus, if gross margins are about 45 percent, there would be a

product market considerably narrower than “cars.” For example, if 20 percent of BMW customers

would substitute to Mercedes or Audi following a SSNIP by BMW, and conversely, then the hypo-

thetical monopolist test suggests that “German luxury cars” would be a market.18 Certainly this

arithmetic suggests that “cars” would easily be a market, and the hypothetical monopolist method-

ology would not imply that pickup trucks or minivans would need to be included. Whether the rel-

atively narrow groups of products that often emerge from the Merger Guidelines methodology are

the most informative way to define a market is a deep issue beyond the scope of this paper.

The Whole Foods court appeared to believe that a group of products could not form a market if

the Aggregate Diversion Ratio is significantly below one-half, but our analysis shows that this view

is inconsistent with the Merger Guidelines if, as is normally the case, m substantially exceeds s.19
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18 In this article, we focus on whether a SSNIP would be profitable (either more profitable than the status quo, or profit maximizing), not on
whether the candidate market contains the closest substitutes, in order, starting from one product of one of the merging firms.

19 The court stated: “In other words, when a Whole Foods enters an area that has a Wild Oats store, its sales do not overwhelmingly come
from Wild Oats, but primarily from other supermarkets; the main competitive interaction is between Whole Foods and ‘other’ grocery retail-
ers.” FTC v. Whole Foods Mkt., Inc., 502 F. Supp. 2d 1, 20 (D.D.C. 2007). While the public information on Whole Foods does not appear to
include an estimate of m, there is evidence that the margin was far larger than the size of a SSNIP. The public version of the rebuttal report
of the FTC’s expert Dr. Kevin Murphy indicates that even with an aggregate diversion ratio of only 0.1 to 0.2, premium/natural organic super-
markets would constitute a relevant market according to a test equivalent to Proposition 1. See Expert Report of Kevin M. Murphy ¶ 28,
FTC v. Whole Foods Mkt., Inc., 502 F. Supp. 2d 1 (D.D.C. 2007) (Civ. No. 07-cv-01021-PLF), available at http://www.ftc.gov/os/caselist/
0710114/070823murphy.pdf. SSNIP sizes of 5% and 1% were discussed earlier in his report. Using a SSNIP of 5% and an aggregate diver-
sion ratio of 20% would, according to Proposition 1, suggest a gross margin of 20%, four times the SSNIP. Using a SSNIP of 1% and an
aggregate diversion ratio of 10% would suggest a gross margin of 9%, nine times the SSNIP. 

http://www.ftc.gov/os/caselist/0710114/070823murphy.pdf
http://www.ftc.gov/os/caselist/0710114/070823murphy.pdf


But what if the assumptions behind Proposition 1 are not accurate? In Section 2 we generalize

Proposition 1 to cover industries in which the premerger firms respond to one another’s price

changes. In Section 3 we generalize Proposition 1 to allow for the possibility that demand is not

linear in price—in particular that demand becomes more sensitive to price increases as the price

rises above the premerger level. In Section 4 we discuss how Critical Loss Analysis can be use-

ful even when firms’ real-world profit functions include various subtle and complex factors.20

2. Accounting for Pricing Responses by Rivals
Much quantitative merger analysis assumes in practice that each firm sets its price taking as given

the other firms’ prices. So far, we have followed that approach. However, this may not accurately

reflect firms’ actual behavior in many oligopolies in which mergers would be challenged these

days. Indeed, whether a firm tracks, and responds to, other firms’ price changes is often taken as

an indicator of whether they compete or are in the same market.21

If premerger oligopolists are in the habit of responding to one another’s price changes, then a

firm that contemplates a price change will not care how its sales would respond if other prices were

held fixed, but will seek to predict how its sales will respond once others react to that change as

they are expected to do in the real-world oligopoly.22 In general, then, revealed-preference infor-

mation illuminates price sensitivity on this residual demand curve, not (directly) on the conventional

demand curve that holds other prices fixed.23

Again, some fraction of the sales lost by any one product through its SSNIP go to other prod-

ucts in the candidate market, but now this fraction must be measured using the residual demand

curve, i.e., accounting for the price responses of the other products. We call this the Residual

Aggregate Diversion Ratio, or A*. The Appendix proves:24

Proposition 2: If each firm owns a single product and prices to maximize its profits

accounting for price responses by other firms in the candidate market, and if demand

for each product is linear in price for small price changes starting from the premerger

price, then a symmetric group of products forms a market under break-even analysis if 

A* ≥ s ,
m + s

but may do so even if that condition fails to hold.
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20 In a few places we combine these analyses, but that is largely left for future work: we primarily relax the simplifying assumptions one at a
time.

21 For example, the Whole Foods court noted that Whole Foods tracks prices in mainstream supermarkets. 502 F. Supp. 2d at 19.

22 Economists will recognize this approach as involving “conjectural variations,” as developed by A.L. Bowley in THE MATHEMATICAL

GROUNDWORK OF ECONOMICS (Oxford Univ. Press 1924) and extended by Timothy Bresnahan, Duopoly Models with Consistent Conjectures,
71 AM. ECON. REV. 934 (1982), and Martin K. Perry, Oligopoly and Consistent Conjectural Variations, 13 BELL J. ECON. 197 (1982). The
theory of conjectural variations has been criticized in economic theory because it does not lay out from first principles a game-theoretic
model of oligopoly. This is something of a bum rap. Economic theory does not suggest that oligopolies will tend to be characterized by stat-
ic Nash competition; it is just that game theorists understand that case best. But the fact is that oligopolists often do respond to rivals’ price
changes, so a theory that recognizes that fact has some considerable advantage over a more elegant theory that denies it. Moreover, though
not easy, it is perfectly possible to analyze price responses in game-theoretically primitive form. See, e.g., Eric Maskin & Jean Tirole, 
A Theory of Dynamic Oligopoly II: Price Competition, Kinked Demand Curves, and Edgeworth Cycles, 56 ECONOMETRICA 571 (1988). 

23 The importance of the residual demand curve for assessing market power is not new in antitrust. See, e.g., Jonathan B. Baker & Timothy
F. Bresnahan, Estimating the Residual Demand Curve Facing a Single Firm, 6 INT’L J. INDUS. ORG. 283 (1988). 

24 The Appendix explains the technical assumptions underlying Proposition 2. We assume that the products are “strategic complements,” so
when one firm raises its price it expects the others to raise their prices (or leave them unchanged). We also assume that the prices set by
firms in the candidate market are not materially influenced by any responses they anticipate from firms outside the candidate market. Our
results would need to be modified if this condition is not met. 



In the usual case where firms expect accommodating responses, meaning that rivals at least part-

ly match price changes, less of each firm’s lost sales will remain within the candidate market than

would do so if those rivals did not respond. Thus, A* < A , so using A and Proposition 1 could incor-

rectly suggest that a group of products is a market. Intuitively, if premerger firms face substantial

accommodating responses, then they are not competing very strongly, so there is less of a

change from that situation to that of control by the hypothetical monopolist, who therefore might

find a SSNIP unprofitable.25 Proposition 2 offers a conservative check on that possibility, by giv-

ing a sufficient (but not necessary) condition using the smaller value A*. 

The Residual Aggregate Diversion Ratio, A*, may be estimated from industry experience of

responses to price changes. Econometrically, it would be important to ensure that those price

changes are indeed initiated by the one firm, perhaps following changes in its firm-specific costs,

or changes in managerial assessment of market conditions, as opposed to general price shifts

prompted by industry-wide cost shocks or by shifts in demand. Evidence on A* could also come

from documents of the merging parties, especially those analyzing the profitability of a price

change by estimating the extent to which sales will in fact (in the premerger oligopoly) be lost to

(or taken from) various rival products. For example, a merging party might have documents pre-

dicting rival pricing responses. One can estimate A* by combining these expected pricing

responses with survey data indicating customer switching patterns in response to price changes.

Furthermore, evidence regarding A will bear on A*, either through the inequality A* ≤ A or to the

extent that one might be able to trace through the differences between the two.26

Estimation of A* will often be more reliable than estimation of L, because A* is directly relevant

to real-world premerger pricing decisions faced by the firms: “If we raise our price, and our rivals

respond as we expect, how many customers will we lose and what alternatives will they pick?” In

contrast, L inherently involves a hypothetical that is typically a significant, artificial departure from

the real, premerger world: “If we and a collection of our rivals raise our prices in unison, how many

customers will we lose?” This question is unlikely to be contemplated by suppliers in the normal

course of business (unless they are engaged in price fixing or the industry dynamics involve very

strong price-matching responses). 

3. Demand More Sensitive to Price Increases than Price Decreases
Scheffman and Simons criticize the Katz-Shapiro/O’Brien-Wickelgren test in Proposition1 because

it assumes that customers are equally sensitive to price increases and price decreases: “But the

price elasticity might be significantly different for price increases than for price decreases.”27 We

now show how Propositions 1 and 2 can be modified to address this possibility.
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25 The Merger Guidelines recognize that premerger coordination may not persist, so the “but-for merger” price from which the SSNIP should
be measured may be lower than the premerger price. Section 1.1 in the Merger Guidelines states that “the Agency will use prevailing prices
of the products of the merging firms and possible substitutes for such products, unless premerger circumstances are strongly suggestive
of coordinated interaction, in which case the Agency will use a price more reflective of the competitive price.” With strongly accommodat-
ing premerger behavior, it may not be appropriate under the Merger Guidelines to measure the SSNIP starting from premerger prices, and
the test in Proposition 2 would need to be modified. Our approach offers a possible way to do so—using the no-reactions Aggregate
Diversion Ratio—while as far as we are aware other quantitative techniques do not. If one believes that premerger pricing reflects (perhaps
tacit) coordination that ought not to be taken as the but-for world, market definition might begin from a lower price, just as it ought in cir-
cumstances threatened by the Cellophane Fallacy. 

26 The relationship between A and A* depends upon the degree to which rivals match a single firm’s pricing changes and the impact of those
reactions on the firm’s sales (as measured by diversion ratios). The proof of Proposition 2 in the Appendix derives a formula for the rela-
tionship between A and A*. 

27 Scheffman & Simons, supra note 16, at 6. 



Suppose that a single product loses sales in response to a price increase, accounting for

responses by other firms in the candidate market, at a rate 1 + k times the rate at which it gains

sales in response to a tiny price decrease.28 With this definition, which is simply an arithmetical

way to keep track of such possible asymmetry on the residual demand curve, Proposition 2

becomes:

Proposition 3: If each firm owns a single product and prices to maximize its profits

accounting for price responses by other firms in the candidate market, a symmetric

group of products forms a market under break-even analysis if and only if 

A* ≥

s
+ k

m + s

1 + k

which is equivalent to 

A* –
s

k ≤ kmax =
m + s  .
1 – A*

Following Katz and Shapiro,29 it seems reasonable to require a party arguing for k > 0 based on

asymmetric customer responses to present evidence in support of this claim.

Another possibility is that customers are equally sensitive to price increases and decreases but

rivals have asymmetric responses. Suppose, in particular, that rivals more fully match price cuts

than they do price increases: this is the “kinked demand curve” theory of oligopoly.30 The

Appendix shows how such behavior can imply k > 0 and provides a method of calculating k .31

One procedure for incorporating these issues would run as follows. Begin with a default

assumption that demand is equally sensitive to price increases and price decreases: k = 0.32

Under this default assumption, Proposition 2 tells us that the symmetric group of products forms

a market if and only if A* ≥ s/(m + s ). If reliable evidence on A* implies that this condition holds,

there would be a presumption that these products form a market, but this presumption could be

rebutted.

One way to rebut the presumption would be to produce other evidence on Actual Loss. If that

other evidence suggests that L > s/(m + s ), it would conflict with the evidence suggesting that 

A* > s/(m + s ). In Section 5 we offer some comments on how a court might weigh such conflict-

ing evidence, but our principal point is that it should do so, and should not ignore the evidence

on Actual Loss that is based on estimating A*. 
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28 The Appendix gives a technical definition of k. If the demand curve is not literally “kinked,” but only curved, then it is not necessary to spec-

ify that the tiny price change is a decrease. 

29 See Katz & Shapiro, supra note 12. 

30 See Paul M. Sweezy, Demand Under Conditions of Oligopoly, 47 J. POL. ECON. 568 (1939). Sweezy refers to the “imagined demand curve,”

which we now know as the “residual demand curve.” See also R.L. Hall & C.J. Hitch, Price Theory and Business Behaviour, in 2 OXFORD

ECON. PAPERS 12 (1939).

31 If a candidate market includes all of the rival products whose asymmetric responses kink the residual demand curve for any one product,

then as Katz and Shapiro observe, there is no kink in the demand curve facing the hypothetical monopolist. See Katz & Shapiro, Further

Thoughts on Critical Loss, supra note 16. 

32 Alternatively, one might begin with a different default assumption or presumption about k, based on empirical evidence not specific to the

case at hand. Although we would not want to over-weight evidence consisting of economic theorists’ and econometricians’ conventional

choices of functional forms for study, we note that while linear demand has k = 0, constant-elasticity and several other widely used “stan-

dard” demand systems have k < 0. 

Begin with a default

assumption that

demand is equally 

sensitive to price

increases and price

decreases . . .



Another way to rebut the presumption would be through evidence that demand is sufficiently

more sensitive to price increases than to price decreases. The necessary level of asymmetry kmax

is given by Proposition 3. One might use a sliding scale of rebuttable presumption, with more con-

vincing evidence required for larger kmax . As discussed in our companion paper, evidence on the

rate at which changes in costs are passed through to changes in price is relevant to k.33

This approach treats evidence concerning demand response (such as company documents,

customer interviews, marketing surveys, or econometric estimates of demand) quite differently

than does Critical Loss analysis as it is often currently performed. In many cases, such as Whole

Foods, an expert for the merging parties estimates Actual Loss using evidence that says little or

nothing about asymmetric demand response, neither explicitly estimating k nor calculating kmax ,

but that tends to suggest that the demand facing the hypothetical monopolist is sensitive to

price.34 Combining such evidence with a calculation that, with fairly high margins, Critical Loss is

not very large, some experts and courts have inferred that a group of products is too narrow to

be a market. But this inference ignores premerger pricing information: a high demand elasticity

would also suggest that firms were pricing irrationally high prior to the merger. Thus, it puts little

or no weight on firms’ own premerger pricing decisions, or is very willing to believe a high value

of k, or both. The approach discussed here, in contrast, discounts evidence that would suggest

high demand elasticity if it conflicts with the evidence from firms’ premerger pricing decisions,

unless that conflict is resolved by evidence on demand response or industry dynamics.

4. Complexities in Real-World Profits
Real-world firms often do not maximize the direct, readily quantifiable profits from any one prod-

uct considered in isolation. When a firm sells competing or complementary products, it will natu-

rally account for spillover effects on profits when setting the price of any one product. Plus,

dynamic and intangible considerations, such as customer loyalty, reputation, network effects, and

learning curves, commonly arise.

When such factors are significant, it matters whether or not one views the hypothetical monop-

olist as inheriting premerger firms’ concern for those factors. If so—an assumption that might

place more strain on our assumption of symmetry35—then we can extend the analysis above rel-

atively simply. If not, then there are reasons to be pessimistic about the likely contribution of mar-

ket definition to a reasonable presumption or screen concerning a merger’s competitive effects.
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33 Farrell & Shapiro, supra note 8. 

34 Criticizing the economic expert for the merging parties, the economic expert for the FTC stated: “Economic theory makes no prediction that

consumers will respond more to price increases than to price decreases, and Dr. Scheffman provides zero evidence that such asymmetric

responses would be expected in this case, or any other one. All of the qualitative evidence he relies on is equally supportive of large respons-

es to price increases and decreases, both for existing firms and for a hypothetical PNOS monopolist.” See Rebuttal Expert Report of Kevin

M. Murphy ¶ 14, FTC v. Whole Foods Mkt., Inc., 502 F. Supp. 2d 1 (D.D.C. 2007) (Civ. No. 07-cv-01021-PLF), available at http://www.ftc.gov/

os/caselist/0710114/070823rebutmurphy.pdf. A different way in which direct estimates of (or claims about the magnitude of) Actual Loss

sometimes fail to confront contrary evidence from revealed preference is if the direct estimate merely recites a number of ways by which

demand elasticity could arise—ways in which customers could substitute—but does not reconcile this estimate with the evidence from pre-

merger margins that those channels of substitution do not in fact cause high premerger elasticity. 

35 Of course, these complexities may differ for the different firms in the market. As noted above, in practice, Critical Loss Analysis is performed

by considering a uniform SSNIP applied to symmetric products. We retain the assumption of symmetry in this section and refer readers to

Moresi et al. and to our companion paper, Cannibalization, Pass-Through, and Market Definition, for analysis of asymmetric situations. See

Moresi, Salop & Woodbury, supra note 7; Farrell & Shapiro, supra note 8. 

http://www.ftc.gov/os/caselist/0710114/070823rebutmurphy.pdf
http://www.ftc.gov/os/caselist/0710114/070823rebutmurphy.pdf


Suppose that the various factors that enter into the premerger firms’ profit functions are also

included in the hypothetical monopolist’s profit function. In the symmetric case, this seems the

most useful and appropriate way to interpret the hypothetical monopolist test.36 After all, the point

of the test is to identify the collection of firms that would find it profitable to impose a SSNIP, so

that changes in concentration among that group of firms tell one something about the likely com-

petitive effects of the merger. Concern for customer reputation or for follow-on sales of a tangible

complement applies before the proposed merger and will apply afterwards. Therefore, it seems

natural to include it in any analysis intended to be informative about competitive effects.37

The calculations above did not take such factors into account, either in the simplified profit func-

tion used for the hypothetical monopolist or for the profit functions of the premerger firms. We now

show how to use premerger pricing information in markets where these complexities are important. 

To illustrate, suppose that the premerger firms all sell a complementary product as well as the

primary product being studied. Suppose that each firm expects some profitable sales of the

complement to follow each sale of the primary product. For example, in a candidate market for

enterprise computers, each manufacturer may anticipate profitable follow-on sales of information

technology management services to the buyers of its computers. Then a premerger firm sets the

price of its primary product to maximize not simply the direct profit from sales of the primary prod-

uct, (p – c )x, but rather (p – c )x + Bx, where B represents the anticipated follow-on benefits (prof-

its) from selling one more unit of the primary product.38 This formulation is general enough to han-

dle a wide range of complexities, including network effects, learning-by-doing, and reputation

effects, as well as multi-product firms. An outside observer may or may not be able to estimate

accurately the benefit B in a particular case, but even when it is difficult to do so, it may at least

be feasible to determine whether B is positive or negative. We believe that most of the intangibles

that businesses typically focus on involve a positive value of B, so we assume here that B ≥ 0. That

is, if anything, businesses typically like to make sales even past the point where a simple quanti-

tative profit analysis would recommend.

Introducing additional per-unit benefits of B is economically equivalent to reducing the net cost

of selling a unit from c to c – B. The true economic margin is thus m* = (p – c + B )/p rather than

m = (p – c )/p, the accounting margin. We write m* = m + b where b = B/p. Replacing the

accounting margin m with the economic margin m*, all of the analysis leading up to Propositions

1, 2, and 3 can be repeated, but now the presence of these follow-on (perhaps intangible) ben-

efits does not undermine the Lerner equation, which takes them into account. Thus Propositions
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36 The Merger Guidelines do not explicitly state what factors should be included in the profit function of the hypothetical monopolist, and we

are not aware of this issue being addressed in other published work or agency guidance. 

37 Scheffman and Simons emphasize that the Critical Loss is “just arithmetic.” Scheffman & Simons, supra note 16, at 2, 3, 4. That is only

true if one uses the highly simplified profit function for the hypothetical monopolist. While using that profit function is reasonable if the

excluded factors are small, when they are large it introduces a significant change in incentives having nothing to do with the hypothesized

end to competition among the products in the candidate market. It thus muddies the waters of market definition. We show below how using

the simplified profit function can lead to absurd results. See also David S. Evans & Michael D. Noel, Analyzing Market Definition and Power

in Multi-Sided Platform Markets (Working Paper Oct. 21, 2005), available at http://ssrn.com/abstract=835504 (arguing that standard tech-

niques applied to one side of a platform market in isolation are often badly misleading; one can view this as a form of omitting considera-

tion of an important complement). 

38 We continue to assume that the firm maximizes its overall profits. Scheffman and Simons observe that firms do not always exactly maxi-

mize profits. See Scheffman & Simons, supra note 16. This is surely true, but the critical-loss methodology, and indeed almost all modern

antitrust economics, is based on evaluating firms’ profit incentives (and the Merger Guidelines follow this approach regarding the hypo-

thetical monopolist). Because merger analysis focuses on the change in market power, a disciplined approach should presumably take the

same view of the profit maximization hypothesis (or approximation) before and after a merger. 

http://ssrn.com/abstract=835504


1, 2, and 3 remain valid, replacing m with m* = m + b. For example, the condition in Proposition

2 becomes s = s
A* ≥

m* + s m + b + s
.

If one can reliably quantify b then one can use these formulae directly to diagnose antitrust mar-

kets in this more complex environment. In other cases, it will not be possible to quantify b and thus

calculate m*. However, if B > 0 then m* > m , so if the conditions provided in Propositions 1, 2, and

3 hold using the accounting margin m, then they hold using m*, so one can all the more strongly

conclude that the candidate group of products form a market. 

Proposition 4: If each firm receives some additional benefit from selling its primary prod-

uct, and if these benefits are not included in the accounting margin m, then if the con-

ditions in Propositions 1, 2, and 3 hold using that accounting margin, the candidate

group of products must form a market under break-even analysis, so long as these ben-

efits also are included in the profits of the hypothetical monopolist.

We now address the possibility that B < 0, i.e., that each firm incurs some cost, not measured

in the accounting margin, when it sells one more unit of the primary product. This possibility aris-

es if the primary product cannibalizes sales from substitute products owned by each firm that are

not in the candidate market.39 In this situation, the tests in Propositions 1, 2, and 3 can incorrect-

ly report that a candidate group of products is a market: the true economic margin is lower than

the accounting margin, so the elasticity of demand for each product is higher than would be

inferred from the Lerner Equation using the accounting margin, leading to a larger Actual Loss.

One way to analyze that situation is to perform Critical Loss Analysis on a broader group of prod-

ucts including those substitute products.40 Alternatively, if the cannibalization effect can be meas-

ured, one can use the (lower) true economic margin instead of the accounting margin in

Propositions 1, 2, and 3.

While we think it makes sense to include B in principle in the hypothetical monopolist’s profit

function in the symmetric case, one might read the Merger Guidelines not to do so. Surprisingly,

the issue does not seem to have attracted explicit discussion. We do not take a strong general

position here, but simply observe that omitting a substantial B can be expected to lead to market

definitions that may be uninformative or misleading.41

The fundamental idea of market definition for merger analysis in unilateral effects cases is to

provide a simple preliminary gauge of the extent to which a merger’s removal of competition

between the merging firms’ products will threaten competition. To do so, it asks how important that

competition is in restraining prices, premerger. It seems strikingly uninformative to observe, for

instance, that if, instead of removing that competition, one severed each product’s link to an impor-

tant complement that is present premerger and will be present postmerger, then prices would rise

substantially. But this is all the hypothetical monopolist test would be telling us if we stripped the

hypothetical monopolist of premerger firms’ concerns for their complements: in fact, if b > s, one

would find single-product markets.42
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39 Moresi et al. focus attention on this particular case. See Moresi, Salop & Woodbury, supra note 7. 

40 Strictly speaking, doing this might not adhere to the algorithm in the Merger Guidelines for adding products in the order of “next-closest

substitutes,” and “generally” stopping with the smallest group of products that forms a market. In practice, this algorithm is rarely followed

slavishly, in part because the information necessary to do so is typically unavailable (and the “narrowest-market principle” can be mis-

leading).

41 See also Evans & Noel, supra note 37. 

42 In general, with B > 0, the Appendix shows that the hypothetical monopolist test systematically leads to narrower markets if the hypo-

thetical monopolist’s profits do not include B than if they do. 



5. Conflicting Evidence
Because market definition is often central in antitrust litigation, courts and agencies are often con-

fronted with conflicting Critical Loss analyses. We offer some suggestions for using revealed

preference analysis to help confront such conflicting economic evidence. 

Suppose that a SSNIP of 5 percent will be used and that there is no dispute that the account-

ing margin is 45 percent.43 If there are no significant intangible benefits, these values for m and s

imply that the Critical Loss is 10 percent. Suppose, however, that the opposing experts disagree

over the Actual Loss to be expected if a hypothetical monopolist over the government’s proposed

market were to impose a SSNIP.

Professor A, the government’s economic expert, performs a study finding that the Actual Loss

would be only 8.3 percent. Because this is less than the Critical Loss of 10 percent, she finds that

the government’s proposed market is indeed a market.

Professor B, the expert for the merging parties, performs a different study concluding that the

Actual Loss would be L = 15%. Because this exceeds the Critical Loss of 10 percent, he testifies

that the government’s proposed market is not a market. 

Can we help the judge assess the reliability of the conflicting estimates?

If neither study used revealed-preference methods, one can ask what each would imply for the

Residual Aggregate Diversion Ratio, A*. To do so, we ask what loss of sales an individual prod-

uct would experience if it unilaterally raised its price by the 5 percent SSNIP. Given the margin of

45 percent, the Lerner equation suggests an elasticity of residual demand of 1/.45, or 2.2. With

linear demand, the loss of sales from a 5 percent price increase would be 2.2 times 5 percent, or

11 percent. This is less than the 15% Actual Loss estimated by Professor B, the defense expert.

While the Actual Loss for the single producer is greater than the Critical Loss, how can the Actual

Loss for the hypothetical monopolist be more than the loss for a single product?

As Section 3 discussed, Professor B could defend his L = 15% estimate of Actual Loss by argu-

ing that demand is more sensitive to price increases than price decreases. With such demand

asymmetry, the Lerner equation for premerger firms gives an estimate of Actual Loss for the

hypothetical monopolist of L = (1 + k )(1 – A* )(s /m ). Since s /m = 0.11, Professor B’s estimate that

L = 0.15 implies that 

(1 + k )(1 – A* ) = 0.15 = 1.36, or k = 1.36    – 1,
0.11 1 – A*

so k > .36 (so long as A* is positive). While k might be this large, as discussed in Section 3, we

would recommend further probing of Professor B’s Actual Loss estimate, since it implies such a

sharply curved (or kinked) residual demand curve. 

Defense expert Professor B might alternatively point out that many factors other than account-

ing profits enter into firms’ premerger pricing decisions. Our analysis in Section 4 implies that this
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is not a good answer if b > 0, as we expect will normally be the case. For then the true econom-

ic margin exceeds the accounting margin of 45 percent, so the Lerner equation indicates that 

the elasticity of demand facing any given product is lower than the previous estimate of 2.2. For

example, if selling one more unit generates intangible benefits valued at 5 percent of the price,

so b = 5%, then the economic margin is m* = m + b = 45% + 5%, so the Lerner equation implies

that the elasticity of demand facing any one product is 2.0. Therefore, the loss of sales for a sin-

gle product following a unilateral SSNIP will be 10 percent, which casts even more doubt on

Professor B’s Actual Loss estimate of L = 15%. Thus a challenge to the use of the Lerner Equation

here must involve either a claim that premerger firms were pricing above their profit-maximizing

level (and our use of residual demand implies that this would not be simply a result of oligopoly

interdependence), or face important intangibles discouraging additional sales, or else a radical

challenge to the use of the profit maximization methodology.

With the numbers given above, government expert Professor A’s estimate that L = 8.3% is eas-

ily calculated to be consistent with an Aggregate Diversion Ratio of 25 percent if k is zero. Specifi-

cally, recall that the Lerner equation applied to a 45 percent gross margin implies a product-level

residual demand elasticity of 2.2. If A* = 0.25 then the predicted demand elasticity for the hypo-

thetical monopolist is (1 – 0.25) � 2.2 = 1.65, so that a 5 percent SSNIP would lead to an Actual

Loss of 1.65 � 5% = 8.3%. The court could ask whether this 25 percent estimate for A* is con-

sistent with the evidence.44

Another possibility is that one of the experts relied on the revealed-preference method.

Suppose for instance that the government’s expert, Professor A, put less weight on marketing and

econometric studies of demand but conducted a study of demand substitution patterns in

response to price changes initiated by one product. Her study yielded an estimate A* = 0.25, and

she testified that this was her primary basis for her L = 8.3% estimate. In this case, obviously, con-

sistency with A* is not an issue. Now the two experts have arrived at their conflicting estimates of

L via more fundamentally differing paths. Professor A estimated A*, inferred L, and found that the

inferred estimate of L was less than the Critical Loss. Professor B estimated L to be greater than

the Critical Loss. They embody the two bullet points in Section 1.B.

In this situation, we hope the court would recognize and confront the tension between the two

approaches. Naturally, the court will want to assess the quality of the evidence underlying the esti-

mate of A* = 25% by the government’s expert and the estimate of the Actual Loss of L = 15% by

the expert for the merging parties. 

The court may be tempted to give greater weight to the separate “direct” estimate of L than to

the indirect estimate of Actual Loss based on an estimate of A* combined with use of the Lerner

Equation. However, we believe such an approach would not be justified, for three reasons. First,

the version of the Lerner Equation developed in this paper is very general and flexible, allowing

for oligopolistic interactions, for curvature of demand, and for many other factors to enter into

firms’ pricing decisions. Rejecting this version of the Lerner Equation is tantamount to rejecting the

whole profit-maximization methodology that underlies the Merger Guidelines and indeed much if

not all of antitrust economics as currently practiced. Second, as noted above, it may well be pos-

sible to obtain a more reliable estimate of A* than of L based on documentary evidence, because

A* relates more closely to questions that the suppliers actually face in the real, premerger world.

Third, since Critical Loss Analysis involves comparing two estimated quantities (the Critical and
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Actual Losses), its accuracy depends in potentially complex ways on the accuracy of the two esti-

mates. In particular, if a method errs in the same direction in its estimation of each quantity, it may

be more robust and accurate than another method whose errors are less correlated. Further work

on this issue could prove helpful.

6. Break-Even and Profit-Maximizing Tests
As we noted in the previous paragraph, the assumption of profit maximization permeates much,

if not all, of antitrust economics as currently practiced. The break-even version of Critical Loss

Analysis we have explored so far does not analyze what a hypothetical monopolist would find most

profitable, but only asks which of two pricing patterns it would find more profitable. In doing so, it

departs not only from usual economic and antitrust methodology, but also from the Merger

Guidelines themselves. Such a departure is somewhat built into an approach of separate esti-

mation of Critical and Actual Losses, but is avoidable if one is willing to take as a working approx-

imation that demand is roughly linear or to use another functional form for demand. Thus, we can

modify our Propositions 1 through 4 to work with the profit-maximizing version of the SSNIP test

called for in the Merger Guidelines.

A. Relationship Between the Two Tests. The Appendix provides mild conditions such that if the

profit-maximizing response to hypothetical monopolization is to impose at least a SSNIP, then a

SSNIP is more profitable than the status quo.45 Intuitively, if a SSNIP is a partial move toward prof-

it maximization (from the status quo) then it will likely yield some increase in profit. However, even

when these conditions are met, the converse need not hold, and no reasonable conditions sug-

gest themselves under which one could make that inference. Thus, for a given size of SSNIP, the

break-even test is easier to satisfy, and will tend to suggest narrower markets.

Further work is needed to learn more about which of the two tests is more robust, i.e., less sen-

sitive to errors in the measurement of the Actual Loss, the Residual Aggregate Diversion Ratio, the

curvature of the residual demand curve, and the premerger margins.

B. Linear Demand: Modifying Propositions 1 and 2. Recall that Propositions 1 and 2 assumed lin-

ear (residual) demand. The Appendix shows that for a firm—including a hypothetical monopolist—

with constant marginal cost and linear (residual) demand, the profit-maximizing price change from

any status quo is just half the break-even change. Thus, as Katz and Shapiro noted,46 it is profit-

maximizing to impose (at least) a SSNIP s if and only if a price increase of 2s is more profitable

than the status quo. As a result, we can readily modify Propositions 1 and 2 as follows:

Proposition 1A (Katz-Shapiro-O’Brien-Wickelgren): If each firm owns a single product

and prices to maximize its profits taking as given all other prices, and if demand for each

product is linear in price for small price changes from the premerger price, then a sym-

metric group of products forms a market under profit-maximizing analysis if and only if 

A >
2s

m + 2s 
.
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Proposition 2A: If each firm owns a single product and prices to maximize its profits

accounting for price responses by other firms in the candidate market, and if demand

for each product is linear in price for small price changes starting from the premerger

price, then a symmetric group of products forms a market under profit-maximizing

analysis if 

A* ≥ 2s
m + 2s 

,

but may do so even if that condition fails to hold.

The logic underlying Proposition 4 carries over to the profit-maximizing version of the SSNIP test,

so we have

Proposition 4A: If each firm receives some additional benefit from selling its primary

product, and if these benefits are not included in the accounting margin m, then if the

conditions in Propositions 1A and 2A hold using that accounting margin, the candidate

group of products must form a market under profit-maximizing analysis, so long as

these benefits also are included in the profits of the hypothetical monopolist.

C. Demand More Sensitive to Price Increases: Modifying Proposition 3. If demand is more sensi-

tive to price increases than price decreases, the profit-maximizing analysis is significantly more

complex than the break-even analysis. The profit-maximizing price increase depends upon the

precise shape of the demand curve at prices above the premerger price. Our companion paper

explores how the rate at which cost changes are passed through into price changes features in

this analysis and develops tests for market definition with non-linear demand using the profit-max-

imizing SSNIP test in the Merger Guidelines.47

Conclusion 
We have developed new and improved tools for using premerger pricing information in Critical

Loss Analysis to help define markets under the Merger Guidelines. Our overall message is that the

complexities sometimes thought to undermine inferences based on premerger margins need not

do so. We have explored three such complexities: various modes of oligopolistic interaction;

greater sensitivity of demand to price increases vs. price decreases; and various complementar-

ities and business intangibles that enter into firms’ profits. We have provided two versions of our

results: the analysis that applies to the breakeven version of Critical Loss Analysis that is used reg-

ularly in merger litigation, and one that applies to the profit-maximizing version of the SSNIP test

actually called for in the Merger Guidelines.

In Section 2, we extended the analysis to cases in which it is important to account for the pos-

sibility that oligopolists respond to one another’s price initiatives. Katz and Shapiro48 discussed

this but we take the analysis further here. Proposition 2 shows that the natural generalization of

Propositions 1 to dynamic oligopolistic conduct continues to provide sufficient conditions for a

group of products to form a market.

In Section 3, we extended Proposition 2 to allow for the possibility that residual demand is more

sensitive to price increases than to price decreases. We calculated how much asymmetry in the

price sensitivity of residual demand must be present for a group of products not to form a mar-

ket. This result, Proposition 3, relies only on Critical Loss arithmetic and the standard assumption
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that the premerger price of each product in the candidate market was set to maximize the profits

from that product. So far as we are aware, no such general condition has previously been avail-

able. We suggest that the agencies and the courts should require convincing evidence before

accepting claims that residual demand is much more sensitive to price increases than to price

decreases. If an expert estimates an Actual Loss for a hypothetical monopolist implying that pre-

merger firms were failing to maximize profits premerger, that result should be explicitly acknowl-

edged and some skepticism applied. Unfortunately, this does not appear to have happened in

Whole Foods.

In Section 4, we asked how different approaches fare when business considerations omitted

from the simplified profit function substantially affect premerger (and likely postmerger) pricing.

We showed that when intangibles like customer goodwill favor low prices, as we would typically

expect, the conditions in Propositions 1, 2, and 3, calculated using accounting margins, remain

sufficient for a candidate group of products to form a market so long as the profits of the hypo-

thetical monopolist also include these same intangible factors. This is a major generalization of

previous results. Section 6 extends the results to a profit-maximizing SSNIP.

Larger premerger margins imply a lower Critical Loss but also, by revealed preference, strong-

ly suggest a lower value of Actual Loss. Using the revealed-preference approach, larger pre-

merger margins on balance suggest narrower markets, in contrast to what is suggested if one esti-

mates Actual Loss separately. This lesson can be seen in Propositions 1, 2, and 3, which show that

a smaller degree of competition among the products in a candidate market (as measured by the

Aggregate Diversion Ratio) is sufficient for these products to form a market if the premerger mar-

gin is larger. Intuitively, larger premerger margins magnify the cannibalization effect, making it

more profitable for the hypothetical monopolist to impose a SSNIP. Another lesson is that markets

are narrower, the smaller is the SSNIP used. Section 5 illustrates how the analysis here can be

used to test the market definition claims of opposing experts.

Some of our analysis is fairly simple, some not. But where it gets complicated, it does so

because it is dealing with complicated reality. One can undertake Critical Loss Analysis in a

seemingly simpler manner, but only by ignoring key revealed-preference information and stripping

the hypothetical monopolist of key business concerns shared by pre- and post-merger actual

firms, thus depleting the market definition exercise of both reliability and relevance. 

Even with the new and improved tests developed here and in our companion paper,49 the whole

market definition exercise has some serious drawbacks. We argue in ongoing work50 that an

alternative approach can be used instead of the market definition and market concentration

methodology in cases where the primary concern is unilateral anticompetitive effects. We argue

that this alternative approach offers a simple and intuitive formulation of unilateral effects that is

far more transparent and robust than traditional merger simulation and encourages the integra-

tion of marginal-cost efficiencies at an early stage in the analysis.�
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Appendix 

Critical Loss Calculation 
If the hypothetical monopolist would lose sales of Z units, then the SSNIP increases the (simplified) profits of the 
hypothetical monopolist if and only if ( )( ) ( )p sp c X Z p c X+ − − > − , i.e., if the profits earned on the remaining sales at the 
higher price exceed those earned on the initial sales at the lower price.  This expression can be rewritten as 

/ / ( )Z X s m s< + . 

Proof of Proposition 1 
Let the (point) elasticity of demand facing a single product be given by ε .  By the Lerner Equation, 1/ mε = .  If a single firm 
raises the price of its product by a SSNIP,  and if the demand for its product is linear over this range in prices, the 
percentage decrease in its sales will be equal to the percentage increase in price, s, times the elasticity, ε .  Therefore, its 
percentage loss of sales will be sε , which equals /s m .   

 Now consider the hypothetical monopolist that imposes a uniform SSNIP on all of the products in the candidate 
market.  The hypothetical monopolist will recapture a fraction A of the sales lost by any one product when its price is raised, 
since those lost sales will be diverted to products owned by the hypothetical monopolist.  Therefore, Actual Loss for the 
hypothetical monopolist, measured as a percentage of initial sales, will be (1 )A sε−  which equals (1 ) /A s m− .  The products 
form a market if and only if this expression is less than the Critical Loss of / ( )s m s+ .  This simplifies to / ( )A s m s≥ + , 
proving Proposition 1. 

 This proof relies on the assumption of linear demand.  We used linear demand to conclude that the single firm’s 
loss in sales will be sε , an expression that is linear in the price increase.  If demand is convex, the loss of sales will be 
smaller and the condition in Proposition 1 will be sufficient but not necessary for the products to form a market.  Concave 
demand is studied in Proposition 2.   

 The proof also relied on the assumption that the Aggregate Diversion Ratio is constant over the relevant range of 
prices (between premerger prices and the prices after the SSNIP).  We used this assumption when we stated that the 
Actual Loss for the hypothetical monopolist imposing a uniform SSNIP will be (1 )A sε− .  One can think of the hypothetical 
monopolist as imposing the SSNIP on one product after another seriatim.  The resulting recapture rate will be A if the 
Aggregate Diversion Ratio is the same for each individual price increase.  

Proof of Proposition 2 
We show here that the Actual Loss as a fraction of initial sales is at least (1 *) /A m− .  

 We define δ as the diversion ratio between any pair of products, i.e., the fraction of sales lost by one product when 
its price alone rises that are captured by the other product.  We assume that all the diversion ratios are constant in the 
relevant range and that each firm’s demand is linear in price over the relevant range.  So we can write the unit sales of 
Product 1 as 

1 1 1 1
1

( ) ( )j j
j

x x p p p pδ
≠

= − − + −∑ .  The Aggregate Diversion Ratio is ( 1)A Kδ= −  where there are K products.  If 

the prices of all products other than Product 1 are the same, we can write 
1 1 1 1 2 2( ) ( )x x p p A p p= − − + − .  We also can write 

the change in output at the other firms when Product 1’s price alone changes as 

2 2 2 2 1 1
1,2

( ) ( ) ( )j j
j

x x p p p p p pδ δ
≠

= − − + − + −∑ .  With symmetry among all of the other firms, this becomes 

2 2 2 2 1 1( )[ 1 ] ( )x x p p A p pδ δ= + − − + − + − . 

 Now we are ready to consider an arbitrary exogenous increase in 
1p  and see how the outputs of all firms respond.  

Call 
1 1p p h= +  and 

2 2p p hλ= +  where this defines the matching rate 1λ ≤ .  So, we get 
1 1x x h A hλ= − + .  The loss of sales 

at Product 1 are 
1 1 (1 )x x h Aλ− = − , so the loss rate is * 1g Aλ= − .  The gain in sales at Product 2 is 

2 2 2 2 1 1( )[ 1 ] ( )x x p p A p pδ δ− = − − + − + −  which can be written as 
2 2 [ 1 ]x x h A hλ δ δ− = − + − + .  The total gain in sales by all of 

the other firms thus equals 
1 1 ( 1) { [ 1 ] }X X K h Aλ δ δ− −− = − − + − + .   
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 The Residual Aggregate Diversion Ratio is defined as 1 1

1 1

[ 1 ]* ( 1)
(1 )

X X AA K
x x A

λ δ δ
λ

− −− − + − +≡ = −
− −

.  Writing this in terms 

of primitives gives ( ) ( 2)* ( 1)
1 ( 1)

KA K
K

δ λ λδ
λδ

− + −= −
− −

.  Note as a check that if 0λ =  this does give back * ( 1)A K Aδ= − = .  Note 

also that with two firms, 2K = , we get *
1

A δ λ
λδ

−=
−

.  We focus on the case where * 0A >  which is equivalent to 

(1 ( 2))Kλ δ δ− − < .   

 Next, we measure the Actual Loss for the hypothetical monopolist who raises prices of all products uniformly by an 
amount h.  Product 1’s lost sales are 

1 1 (1 ( 1))x x h Kδ− = − − , which equals (1 )h A− .  Total lost sales are thus (1 ( 1))Kh Kδ− − .  
Note that the hypothetical monopolist’s proportional losses are the single firm loss rate (unity with our normalizations) times 
one minus the aggregate diversion ratio. 

 Our method of using revealed-preference information requires that we compare the Actual Loss by the hypothetical 
monopolist with the loss that a single firm would incur given equilibrium matching by its rivals.  We explore using the 
following estimate of the sales lost on each product by the hypothetical monopolist: 1 1( )(1 *)x x A− − .  This is the loss of sales 
at Product 1 if it raises its price and others follow, which is (1 )h Aλ− times 1 *A− . 

 Using this estimate, estimated total lost sales are 1 1( )(1 *)K x x A− − .  Using  1 1 (1 )x x h Aλ− = − from above, this 
estimate equals (1 )(1 *)Kh A Aλ− − .  Since ( 1)A Kδ= − , this estimate is (1 ( 1))(1 *)Kh K Aλδ− − − . 

This will over-estimate lost sales if and only if (1 ( 1))(1 *) (1 ( 1))Kh K A Kh Kλδ δ− − − > − − , which becomes 
[(1 ( 1)](1 *) 1 ( 1)K A Kλδ δ− − − > − − .  Expanding the left-hand side, this becomes 1 ( 1) [1 ( 1)] * 1 ( 1)K K A Kλδ λδ δ− − − − − > − −  

or ( 1) (1 ) *[1 ( 1)]K A Kδ λ λδ− − > − − .  This is the same as *[1 ( 1)](1 )
1

A K
K
λδδ λ − −− >

−
.  Substituting for the right-hand side 

using the definition of *A , this becomes (1 ) ( ) ( 2)Kδ λ δ λ λδ− > − + − .  Simplifying, this becomes 1 ( 1) 0Kδ− − > , i.e., 
( 1) 1Kδ − < : the Aggregate Diversion Ratio is less than unity.   

 Since we will over-estimate the lost sales by the hypothetical monopolist, if we find that the hypothetical monopolist 
earns greater profits by imposing the price increase than at the status quo, this comparison will certainly hold using the 
Actual Losses, which are lower than the estimated losses.  Summarizing gives Proposition 3, a sufficient (but not 
necessary) condition for a group of products to form a market using the breakeven Critical Loss test.   

Proof of Proposition 3 
The asymmetry parameter k  is defined so that the proportionate losses facing a single product that raises its price by a 
SSNIP are (1 )( / )k s m+ , where s is the chosen SSNIP (thus in general k will depend on the choice of SSNIP) and the 
(point) elasticity of demand facing the product is (by the Lerner equation) 1/ m .  With this definition, the proportional loss of 
demand for the hypothetical monopolist following a SSNIP is (1 *)(1 )( / )A k s m− + .  Thus the Actual Loss is less than the 
Critical Loss if and only if (1 *)(1 )( / ) / ( )A k s m s m s− + ≤ + .  Solving for A gives 

*
1

s k
m sA

k

+
+≥
+

. 

With 0k =  this simplifies to * / ( )A s m s≥ +  as in Proposition 2.  The larger is k, the higher must be the Aggregate Diversion 
Ratio for the products to form a market. 

 To illustrate, with .05s =  and 0.45m = , / ( ) .05 / (.45 .05) 0.1s m s+ = + = , so a group of products forms a market if 
and only if * (0.1 ) / (1 )A k k≥ + + .  As noted above, for 0k = , the test is * 0.1A ≥ .  For 0.1k = , i.e., losses from price 
increases are 110% of corresponding gains from price decreases, the test becomes roughly * 0.18A ≥ .  For 0.2k = , i.e., 
losses from price increases are 120% of corresponding gains from price decreases, the test becomes * 0.25A ≥ .   

 We can solve the above expression for k  to calculate the critical asymmetry ratio, 
maxk , i.e., the minimum amount of 

asymmetry that would be necessary to lead to a different conclusion:  
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max

*

1 *

sA
m sk
A

−
+=

−
, 

which gives Proposition 3.  Again using .05s =  and 0.45m = , we have / ( ) 0.1s m s+ = , so 
max ( * 0.1) / (1 *)k A A= − − .  If 

* 0.2A = , then 
max .125k = .  If * 0.4A = , then 

max .5k = . 

Kinked Demand Curve Theory of Oligopoly 
Suppose that rivals match price decreases at a rate Dλ  and price increases at a rate I Dλ λ< .  A firm that decreases price by 

h gains sales of (1 )Dh Aλ− .  A firm that increases price by h loses sales of (1 )Ih Aλ− .  Therefore, 11
1

I

D

Ak
A

λ
λ

−+ =
−

, so 

( )
1
D I

D

Ak
A

λ λ
λ

−=
−

.  With 1Dλ =  and 1/ 2Iλ =  this becomes 
2(1 )

Ak
A

=
−

.  With 0.2A =  this gives 1/ 8k = . 

Exclusion of Additional Benefit in the Profits of the Hypothetical Monopolist 
If we do not include these benefits in the hypothetical monopolist’s profits function, then the hypothetical monopolist has a 
marginal cost of c rather than c B− .  Higher costs lead to higher prices, so this must lead to narrower markets than would 
inclusion.   

 Following the logic of Proposition 1, the point elasticity of demand facing a single product is now given by 
1/ ( )m bε = + .  With linear demand, if a single firm raises the price of its product by a SSNIP,  the percentage loss will be 

sε , which equals / ( )s m b+ .  The Actual Loss for the hypothetical monopolist will be (1 )A sε−  which equals (1 ) / ( )A s m b− + .  
Excluding the benefits from the hypothetical monopolist’s profit function, the products form a market if and only if this 
expression is less than the Critical Loss of / ( )s m s+ .  This simplifies to ( ) / ( )A s b m s≥ − + .  With b s>  we get single-product 
markets. 

Profit-Maximizing Price Increase vs. Break-Even Price Increase 
So long as the profit function is single-peaked in price, the profit-maximizing price increase will be no more than the break-
even price increase.  With linear demand and constant marginal costs, profits are a quadratic function of price.  It is a 
property of a quadratic profit function that the profit-maximizing price increase is half as large as the break-even price 
increase. 
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Implementing the Hypothetical Monopolist SSNIP Test 
With Multi-Product Firms

Serge X.  Moresi,  Steven C.  Salop and John R.  Woodbury

In this note, we describe the implementation of the “hypothetical monopolist SSNIP test” for mar-

ket definition in the context of merger cases where firms produce multiple differentiated products.

Recent articles by Michael Katz and Carl Shapiro and by Daniel O’Brien and Abraham Wickelgren

have set out a framework for carrying out the hypothetical monopolist SSNIP test for market def-

inition under the assumption that the firms maximize profits before the merger.1 They use the infor-

mation derived from profit-maximization as an input into the analysis of the incentives of the hypo-

thetical monopolist. We take their framework as a given in our analysis.2

Those articles assume that each firm sells only a single product. In this note, we extend their

analysis for the case of multi-product firms. We discuss the appropriate test and illustrate it with

an example. As we demonstrate below, when multi-product firms sell substitute products, the rel-

evant market under the hypothetical monopolist SSNIP test tends to be broader. In the Appendix,

we provide a more general and technical description of the test.

Basic Framework
It is common for firms to produce multiple differentiated products that are substitutes for at least

some consumers. For example, GM produces Cadillacs and Buicks; Phillip Morris produces

Marlboro and Parliament cigarette brands; Verizon offers a variety of cell phone models and call-

ing plans. Industrial products, such as microprocessors and certain chemicals, also fit this para-

digm. Where firms produce multiple differentiated products, the proper analysis of market defini-

tion should take this structure into account. 

Consider the following simple market structure, for example. Three firms each sell brands of

three products that are substitutable to some degree for some consumers. Suppose that the three

sellers are The Coca-Cola Company, PepsiCo, and Cadbury Schweppes, and the three products

are Cola (e.g., Coke, Pepsi, and RC Cola), Lemon-Lime (e.g., Sprite, Sierra Mist, and 7Up), and

�
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1 Michael Katz & Carl Shapiro, Critical Loss: Let’s Tell the Whole Story, ANTITRUST, Spring 2003, at 49; Daniel O’Brien & Abraham Wickelgren,

A Critical Analysis of Critical Loss Analysis, 71 ANTITRUST L.J. 161 (2003). See also Øystein Daljord, Lars Sørgard & Øyvind Thomassen,

The SSNIP Test and Market Definition with the Aggregate Diversion Ratio: A Reply to Katz and Shapiro, J. COMPETITION L. & ECON. (forth-

coming 2008); Joseph Farrell & Carl Shapiro, Improving Critical Loss Analysis, ANTITRUST SOURCE, Feb. 2008, http://www.abanet.org/

antitrust/at-source/08/02/Feb08-Farrell-Shapiro.pdf. 

2 In particular, we are assuming that it is useful to define a relevant market. As many economics commentators have pointed out, it is not

clear that relevant market definition is even necessary for unilateral effects analysis, other than perhaps for evaluating safe harbors. See,

e.g., Jonathan B. Baker & Steven C. Salop, Should Concentration Be Dropped from the Merger Guidelines, in PERSPECTIVES ON FUNDAMENTAL

ANTITRUST THEORY (ABA Section of Antitrust Law 2001) (reprinted in 33 U. WEST LOS ANGELES L. REV. 3 (2001)). More generally, for a

discussion of simulation techniques for evaluating competitive effects, see Gregory Werden, Simulating the Effects of Differentiated

Products Mergers: A Practical Alternative to Structural Merger Policy, 5 GEO. MASON L. REV. 363 (1997).

http://www.abanet.org/antitrust/at-source/08/02/Feb08-Farrell-Shapiro.pdf
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Orange Flavor (e.g., Fanta, Tropicana Twister, and Sunkist). Assume that all the brands are sub-

stitutes to some degree. For example, the three brands sold by Coca-Cola (e.g., Coke, Sprite, and

Fanta) are imperfect substitutes for one another, as are the three brands of the other two firms. 

Consider next a proposed merger between two of these firms. The antitrust authorities might

want to determine whether the three flavors (cola, lemon-lime, and orange) constitute separate,

distinct markets or whether they jointly constitute a single, broader carbonated soft drink market.3

The Hypothetical Monopolist SSNIP Test 
To answer this market definition question, the Merger Guidelines dictate the use of the “hypo-

thetical monopolist SSNIP test.”4 According to that test, product X is a relevant market if a profit-

maximizing hypothetical monopolist of product X could impose a small but significant, nontransi-

tory increase in price (SSNIP) above the current prices of the brands of product X. In the example,

Cola would be a relevant market if a hypothetical monopolist of Cola would raise the prices of

Coke, Pepsi, and RC Cola by at least a SSNIP. 

Following the Guidelines, the hypothetical monopolist is assumed to be the only present and

future producer of the relevant product (e.g., cola). Most importantly, the hypothetical monopolist

is also assumed to produce and sell only the relevant product and not any other products (e.g.,

lemon-lime or orange).5

However, unlike the hypothetical monopolist, the three firms in the real world do produce and

sell brands of the other products. This fact has important implications for evaluating market defi-

nition under the Merger Guidelines’ test. As explained in the Katz-Shapiro and O’Brien-Wickelgren

articles, the pricing incentives of the hypothetical monopolist are related to the factors that have

determined the current price level in the premerger world. In the context of multi-product firms,

the current equilibrium price level of product X depends in part on the fact that at least some of

the firms selling their brand of product X also sell brands of products Y and Z, which are some-

what substitutable for product X. Therefore, to determine the profitability of a price increase by the

hypothetical monopolist, we begin by analyzing how premerger prices are affected by the pres-

ence of multi-product firms. 

Premerger Competition and Prices 
We assume that the firms engage in Bertrand (unilateral) price competition. In setting its prices,

each firm rationally takes into account that the brands that it sells are substitutes to some degree.

In the premerger world, when Firm A unilaterally sets the price of its brand of product X, it takes

into account the fact that raising price would reduce the sales of its brand of product X by a cer-

tain amount, but that a fraction of the lost sales would be diverted to its own brands of products

Y and Z, as well as to the brands of all three products sold by its competitors. (For example, when

Coca-Cola evaluates the profitability of raising the price of Coke, it rationally would take into

3 As discussed above, this may not be necessary for a unilateral effects analysis. 

4 U.S. Dep’t of Justice & Fed. Trade Comm’n, Horizontal Merger Guidelines § 1.11 (1992, revised 1997), http://www.ftc.gov/bc/docs/

horizmer.htm [hereinafter Merger Guidelines]. See also Fed. Trade Comm’n & U.S. Dep’t of Justice, Commentary on the Horizontal Merger

Guidelines 5 (2006), http://www.ftc.gov/opa/2006/03/mergercom.shtm [hereinafter Merger Commentary]. 

5 As stated in the Merger Guidelines, “Specifically, the Agency will begin with each product (narrowly defined) produced or sold by each

merging firm and ask what would happen if a hypothetical monopolist of that product imposed at least a ‘small but significant and non-

transitory’ increase in price, but the terms of sale of all other products remained constant.” Merger Guidelines, supra note 4, § 1.11. Thus,

the hypothetical monopolist would own the three brands of (say) cola and no brands of either (say) lime or orange. 

http://www.ftc.gov/bc/docs/horizmer.htm
http://www.ftc.gov/bc/docs/horizmer.htm
http://www.ftc.gov/opa/2006/03/mergercom.shtm


account the fact that some fraction of the lost sales of Coke would be recaptured by higher sales

of Sprite and Fanta.) These recaptured sales would contribute to the profitability of the increase

in the price of Firm A’s brand of product X. 

The profit-maximizing price of Firm A’s brand of product X balances the gains and losses in

profits, taking into account both the volume reduction of its brand of product X and the diversion

to its own brands of products Y and Z.6 In the premerger world, Firm A engages in a similar prof-

itability calculus in setting the prices of its brands of products Y and Z, as do Firm B and Firm C

in setting their prices, all of which leads to the premerger equilibrium. The hypothetical monopo-

list’s own pricing incentives would be compared to this initial price equilibrium. 

Implications for the Hypothetical Monopolist SSNIP Test
Our key analytic point is that when there are multi-product firms selling imperfect substitutes, pre-

merger prices are higher than if firms sell only a single product. Intuitively, a multi-product firm has

a unilateral incentive to set higher prices than would a single-product firm.7 This is because the

customers who switch to the other products sold by that same firm are not lost customers. In con-

trast, a hypothetical monopolist solely of product X would not have this “multi-product incentive”

to keep prices at this relatively high current level; this hypothetical single-product monopolist does

not sell any brands of the other two products. This factor alone would tend to lead the hypotheti-

cal monopolist of product X to reduce its profit-maximizing price below the initial, premerger

level. Of course, a hypothetical monopolist of product X would also own and sell all the brands of

product X. This fact alone would tend to lead the hypothetical monopolist of product X to increase

its profit-maximizing price above the initial, premerger level. 

Therefore, in evaluating the overall profitability of raising the price of one brand of product X,

both factors must be taken into account. The hypothetical monopolist would account for any

sales recapture via the diversion from the one brand to all the other brands of product X. But the

hypothetical single-product monopolist would not account for any recapture of the one brand’s

sales via the diversion to the other brands of products Y and Z. This latter recapture is ignored

even though that recapture previously was taken into account by the standalone firms when set-

ting prices in the premerger world. 

For example, a hypothetical monopolist of cola would recognize that raising the price of Coke

would divert some sales to Pepsi Cola and RC Cola—diversion that would be recaptured. This is

the basis of the hypothetical monopolist’s standard incentive to raise price. (In contrast, in the pre-

merger world, Coca-Cola clearly does not have this incentive to raise price because the diversion

to Pepsi and RC Cola is a complete loss to Coca-Cola.) However, the hypothetical cola monopo-

list would not take into account any recapture of diversion to Sprite and Fanta. (In contrast, in the

premerger world, Coca-Cola clearly does have this incentive to raise the price of its cola brand

because of the recapture of this diversion.) 

Thus, multi-product firms have an incentive to set higher prices than would single-product

firms that only sold one of the products. They take into account a price-raising factor that a hypo-
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6 The profit-maximizing price also depends on the brand’s own-price elasticity and the margins of the other brands sold by Firm A. See the

Appendix for further discussion. 

7 In this unilateral effects framework, we assume that these higher prices are the result of multi-product profit-maximization, not coordinat-

ed interaction among the firms. Therefore, there is no Cellophane Fallacy issue raised. See United States v. E.I. du Pont de Nemours & Co.,

351 U.S. 377 (1956). This is consistent with the approach of the Merger Guidelines when there is no coordinated interaction. Merger

Guidelines, supra note 4, § 1.11 (use prevailing prices unless premerger circumstances are strongly suggestive of coordinated interaction). 
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thetical monopolist of a single product would not take into account. Therefore, when there are

multi-product firms involved in market definition analysis, the hypothetical monopolist SSNIP test

tends to define broader markets, relative to the situation with only single-product firms, all things

being equal. 

Accounting for Multi-Product Firms in the SSNIP Test 
This analysis affects the basic methodology for implementing the hypothetical monopolist SSNIP

test. To illustrate, suppose that an analyst is evaluating whether product X is a relevant market and

first evaluates whether it would be profit-maximizing for the hypothetical monopolist of product X

to impose a single-brand SSNIP; that is, a price increase for only one of the brands of product X.8

In evaluating the profitability of this single-brand SSNIP, the hypothetical monopolist would take

into account the profit recapture from the customer diversion to the brands of product X previously

produced by Firm B and Firm C. As discussed above, however, the hypothetical monopolist

would not take into account any recapture of diversion to Firm A’s brands of products Y and Z

because of the assumption that the hypothetical monopolist controls only a single product. 

The profitability of the single-brand SSNIP by the hypothetical monopolist thus depends cru-

cially on the relative magnitudes of (a) the diversion from the brand of product X produced by Firm

A to the brands of product X produced by Firm B and Firm C versus (b) the diversion from the

brand of product X produced by Firm A to the brands of products Y and Z sold by Firm A. If the

latter diversion is larger, then the hypothetical monopolist would have an incentive to reduce the

price of the brand of product X produced by Firm A. This factor would make it less likely that prod-

uct X would comprise a separate market. (If the above relationship between diversion within the

candidate market and diversion within the firm applies to each of the brands of product X, then

clearly product X is not a relevant market.) 

This same single-brand SSNIP test also can be carried out for the prices of each of the brands

of product X sold by Firm B and Firm C. The test also can be implemented for other candidate

product markets (e.g., product Y, products X and Y jointly, etc.). Thus, this test compares the diver-

sion inside the firm across its various products versus the diversion outside the firm across brands

of the same product. This comparison can be expressed intuitively as follows: a single product is

more likely to constitute a separate relevant market if consumers’ loyalty to the product exceeds

their loyalty to the seller of the brand of the product. 

This test can be implemented for a SSNIP of a single brand of a product and, under some

assumptions, for a uniform SSNIP for all the brands in the candidate market.9 Like the Katz-

Shapiro and O’Brien-Wickelgren tests, our generalized test also requires data on diversion ratios

and margins, and can be implemented for a SSNIP of any size. 

The formal analysis in the Appendix leads to a very simple test when the firms are symmetric:

assume initially that all three firms earn fully identical margins (that is, identical on each brand and

identical to each other). For simplicity, assume also that there are no economies of scope in pro-
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8 The Merger Guidelines contemplate this type of single brand SSNIP. Merger Guidelines, supra note 4, § 1.11. See also Katz & Shapiro, supra

note 1. However, it may have limited practical importance if the agency is concerned about a broader competitive effect, that is, a price

increase for all the brands. In short, market definition should not be divorced from the ultimate competitive effects analysis. See, e.g., Steven

C. Salop, The First Principles Approach to Antitrust, Kodak, and Antitrust at the Millennium, 68 ANTITRUST L.J. 187 (2000). 

9 Generally, the hypothetical monopolist would maximize profits by imposing different SSNIPs on different brands. The analysis of such 

non-uniform SSNIPs would require use of a simulation model. 
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ducing the three products. Under these symmetry conditions, a candidate market comprises a

relevant market with respect to a uniform SSNIP of X percent, if and only if 

where m is the percentage profit-margin, �M is the aggregate diversion ratio from each brand in

the candidate market whose price has been increased to all the other brands in the candidate

market, and �F is the diversion ratio from each brand whose price has been increased to all the

other brands sold by the same firm (inside as well as outside the candidate market). 

For example, suppose that the percentage profit-margin is 30 percent and the uniform SSNIP

is 5 percent. Assume further that there were only single-brand firms, in which case �F = 0. In that

situation, the product would comprise a relevant market if the diversion ratio from the brand

whose price has been increased to other brands of the same product exceeds 25% (i.e., 10% ÷

{30% + 10%}).10 However, if instead there were multi-brand firms and the diversion inside the firm

from its brand of the product to its other brands was significant, say, �F = 25%, then the critical

aggregate diversion ratio would rise substantially. The product would comprise a relevant market

only if the diversion ratio �M from one brand of the product to other brands of the same product

exceeds 44% (i.e., {25% x 30% + 10%} ÷ {30% + 10%}). This is a large difference that would be

determinative in many cases.

Thus, taking into account the fact that firms sell multiple products is essential to implementing

the hypothetical monopolist SSNIP test for multi-product firms based on an assumption that firms

are maximizing premerger profits.�
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10 If �F = 0, the test is identical to that described in Katz & Shapiro, supra note 1, at 53 & 56 n.25. 



APPENDIX

In this Appendix, we carry out a formal analysis of the hypothetical monopolist test when there are

multi-product firms.

A. Profit Maximization by Multi-Product Firms

Consider a candidate market with M products.11 For each product j � M, let Nj be the set of all the

products sold by the owner of product j, including all the products (if any) that the owner of prod-

uct j sells outside the candidate market. The first-order condition can be written as: 

(1)

where mj = (pj – cj)/pj is the percentage profit margin of product j, �jk = –(�Dk /�pj)/(�Dj /�pj) is the

diversion ratio from product j to product k, and � jj = –(�Dj /�pj )(pj /Dj ) is the own-price elasticity

of demand for product j. 

B. Profit Maximization by the Hypothetical Monopolist 

Consider a hypothetical monopolist who owns all the M products in the candidate market and no

other product outside the candidate market. Let X be the uniform percentage price increase

imposed on each of the M products (and assume that the prices of all the other products outside

the candidate market remain constant). Assuming that demand and cost functions are linear, one

can evaluate the effect on the hypothetical monopolist’s profit of each individual price increase,

and then add up those effects. 

For each product j � M, the increase in price (from pj to (1 + X )pj ) has three effects on the hypo-

thetical monopolist’s profit: 

• The price increase reduces the sales volume of product j (from qj to (1 – X� jj )qj ) and

thus tends to reduce the profits of product j by the amount: 

(2)

• The price increase increases the margin (from mjpj to (mj + X )pj ) earned on the remain-

ing volume of product j that is still being sold, and thus tends to increase the profits of

product j by the following magnitude: 

(3)
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(1 – X )qjXpj

= ( j � M )� 1pk
pj

Nj

mj –
jj

11 We use M to denote both the number and the set of products included in the candidate market. 



• The price increase raises the sales volume of the other products in the candidate 

market, and thus tends to increase the profits of those other products by the following

magnitude: 

(4)

Based on Equations (2), (3) and (4), the net effect of increasing the price of product j on the

total profits of the M products included in the candidate market can be written as follows: 

(5)

Using the convention �jj = – 1, the total effect on the hypothetical monopolist’s profit of increas-

ing the prices of all the products in the candidate market is equal to: 

(6)

Under the assumption that demands and costs are linear, if a price increase of Z is neither prof-

itable nor unprofitable, then the profit-maximizing price increase is Z /2. It thus follows from

Equation (6) that the profit-maximizing price increase is expressed as follows: 

(7)

In this regard, note that if one assumes that the hypothetical monopolist would raise the price

of product j only (and would leave the other prices unchanged), then the profit-maximizing price

increase would be equal to (using Equation (5) and then Equation (1)): 

(8)

This expression shows that the profitability of a SSNIP (from the perspective of the hypotheti-

cal monopolist) tends to be lower when firms sell multiple products either inside or outside the

candidate market. 

C. Analysis of the Symmetric Case 

In the situation where there is symmetry across brands and across firms, Equations (1) and (6)

reduce to:

(9)

(10)
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Here, �F is the total diversion ratio from any product in the candidate market to all the products

sold by the same firm (inside as well as outside the candidate market), while �M is the aggregate

diversion ratio from any product in the candidate market to all the other products in the candidate

market. 

Using Equation (9) to substitute for �, Equation (10) is positive (and thus the price increase is

profitable for the hypothetical monopolist) if and only if: 

(11)

In the special case with single-product firms (i.e., �F = 0), Equation (11) can be written as 

�M > X /(m + X ). This is the standard formula of Katz-Shapiro (2003) and O’Brien-Wickelgren

(2003). The more general formula proposed in this note is: 

(12)

Thus, when there are multi-product firms (i.e., �F > 0), a SSNIP of X percent is less likely to be

profitable (ceteris paribus) and thus the candidate market is less likely to be a relevant market. 

This also can be seen from the hypothetical monopolist’s profit-maximizing price increase, i.e.,

Equation (7), which in the symmetric case reduces to: 

(13)

It follows from Equation (13) that, in industries with multi-product firms (i.e., �F > 0), the profit-

maximizing price increase X* is lower and thus the candidate market is less likely to be a relevant

market. 

Two other properties of this analysis are worth noting. First, this analysis may not lead to very

narrow markets even for very small SSNIPs. For example, for an infinitesimal price increase (i.e., 

X = 0), Equation (12) reduces to �M > �F . In other words, the hypothetical monopolist has an

incentive to raise price at all only if the diversion within the candidate market is higher than the

diversion within the firm. As previously expressed in the text, a single product is more likely to con-

stitute a separate relevant market if consumers’ loyalty to the product exceeds their loyalty to the

seller of the brand of the product. 

Second, if one were to assume that the hypothetical monopolist raises the price only of single

product j (and leaves the other prices unchanged), then it follows from Equation (8) that the prof-

it-maximizing price increase would be equal to the following:

(14)

This result can be useful in analyzing the profitability of price discrimination and the existence of

relevant markets based on that price discrimination. 
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To Cooperate or Not:
The Corporate Leniency Program After Stolt-Nielsen

Ed Magarian,  Wil l iam Michael  Jr.,  Michael  Lindsay,  and James Nichols  

Since 1993, the U.S. Department of Justice Antitrust Division’s Corporate Leniency Program has

been instrumental in the Antitrust Division’s crusade against antitrust violators. In fact, antitrust vio-

lators have entered the Leniency Program at rates as high as two per month, resulting in the pros-

ecution of some of the Antitrust Division’s biggest cases.1

The Leniency Program’s success is due largely to its ability to offer an incentive that is simply

too good to pass up. If accepted into the Leniency Program, a company can avoid all criminal

penalties (both for itself and its officers and employees) for its antitrust violations, as long as the

company complies with its obligations under its agreement with the Antitrust Division. This is a

tremendous inducement for corporations that would otherwise face multi-million dollar fines and

prison terms for their executives.2

In 2004, the Leniency Program’s benefits were statutorily enhanced through the de-trebling of

civil damages for successful leniency applicants,3 increasing the incentive for a company to

come forward. But the recent completion of the Stolt-Nielsen saga—revocation of leniency, fol-

lowed by indictment, and then dismissal of charges—raises questions about the value and

requirements of the Leniency Program in the future, as well as the risks associated with partici-

pating in the program. Should companies still seek such leniency? If so, how should they make

sure that their leniency is permanent?

Stolt-Nielsen: From Leniency to Indictment to Vindication
Background. Stolt-Nielsen S.A., a Luxembourg shipping company, participated in a customer-allo-

cation, price-fixing, and bid-rigging conspiracy with two other shipping companies, Odfjell

Seachem AS and Jo Tankers4—a classic per se antitrust violation with serious exposure for crim-

inal fines and jail time. When responsible officials at Stolt-Nielsen discovered the violation, the

company sought and received protection under the Leniency Program.5
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1 Joseph Harrington, Corporate Leniency Programs and the Role of the Antitrust Authority in Detecting Collusion, Fair Trade Commission of

Japan International Symposium: Towards an Effective Implementation of New Competition Policy 23–24 (Jan. 31, 2006), available at http://

www.econ.jhu.edu/People/Harrington/Tokyo.pdf. On February 26, the ABA Section of Antitrust Law sponsored a Brown Bag program on

Stolt-Nielsen. A description of the program can be found at http://www.abanet.org/antitrust/at-bb/08/AT82608.pdf. A podcast of the pro-

gram will be available to Antitrust Section members in early March at http://www.abanet.org/antitrust/mo/premium/at-bb/08/AT82608.mp3. 

2 See U.S. Dep’t of Justice, Antitrust Division Corporate Leniency Policy (1993), available at http://www.usdoj.gov/atr/public/guidelines/

0091.pdf [hereinafter Leniency Policy]. 

3 Antitrust Criminal Penalty Enhancement and Reform Act of 2004, Pub. L. No. 89-670, tit. II § 213(a), 118 Stat. 666 (2004).

4 United States v. Stolt-Nielsen S.A. (Stolt-Nielsen III), 524 F. Supp. 2d. 609, 611 (E.D. Pa. 2007).

5 Id. at 612–13. 
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Participation in the Leniency Program depends on the applicant’s ability to satisfy several con-

ditions. Where an investigation has not yet begun (that is, the applicant’s self-reporting is truly the

cause of a subsequent investigation), leniency is subject to these conditions: (1) the Division has

not received information about the illegal activity from any other source; (2) on discovering the ille-

gal activity, the company “took prompt and effective action to terminate its part in the activity”; 

(3) the company reports the wrongdoing “with candor and completeness” and continues to pro-

vide full and complete cooperation throughout the investigation; (4) the confession of wrongdo-

ing is “truly a corporate act,” (as opposed to isolated confessions of individual executives or offi-

cials); (5) the company makes restitution to injured parties (where possible); and (6) the company

was not the leader or originator of and did not coerce another party to participate in the illegal

activity.6 If the Division has already begun an investigation (or has received information about the

activity at issue), a company can still obtain leniency if a three-pronged test is satisfied: (1) the

company is “the first one to come forward and qualify for leniency,” (2) the Division does not yet

have evidence that is “likely to result in a sustainable conviction” of the company, and (3) granti-

ng leniency would not be “unfair to others.”7

Stolt-Nielsen came forward after the Antitrust Division had already begun an investigation,8 but

it met all of the conditions of the three-pronged test to the satisfaction of the Antitrust Division,

at least initially.9 Stolt-Nielsen provided the Division with “volumes of highly incriminating evi-

dence” concerning its role in the customer-allocation conspiracy.10 This information allowed the

Antitrust Division to prosecute Stolt-Nielsen’s co-conspirators: Odfjell was fined $42.5 million and

two of its executives served prison terms and were fined personally; Jo Tankers was fined $19.5

million and one of its executives served a prison term and was fined personally.11 Indeed, accord-

ing to the district court, these convictions would not have been possible without Stolt-Nielsen’s

cooperation.12

Stolt-Nielsen took extensive internal measures to comply with the obligation to take prompt and

effective action to end the illegal activity, including:

• instituting a new antitrust policy and publishing an Antitrust Compliance Handbook;

• distributing the Compliance Handbook to all employees and competitors;

• holding mandatory seminars for all employees on antitrust compliance; 

• requiring all employees to sign certifications that they would comply strictly with all terms the

new Antitrust Compliance Policy; and,

• informing competitors of the new policy and of Stolt-Nielsen’s intent to comply with it.13

In addition to informing its competitors of its new compliance policy, Stolt-Nielsen also began

competing with its co-conspirators on at least some accounts—as the district court would later

find.

6 Leniency Policy, supra note 2. 

7 Id.

8 Stolt-Nielsen III, 524 F. Supp. 2d. at 612. 

9 Id.

10 Id. at 614. 

11 Id.

12 Id.

13 Id. at 611–12. 



Notwithstanding these steps, Stolt-Nielsen’s perceived lack of compliance in ending its antitrust

violations gradually became a point of contention with the Antitrust Division.14 Specifically, the

Antitrust Division did not believe that Stolt-Nielsen ended its illegal activities “promptly” but rather

continued its anticompetitive conduct in subsequent meetings with its co-conspirators. The

Antitrust Division’s suspicion arose largely from allegations from one of Stolt-Nielsen’s former co-

conspirators who claimed that Stolt-Nielsen did not end its anticompetitive activity.15 The Antitrust

Division eventually found six other witnesses, all former conspirators, willing to corroborate that

account. 

From Leniency to Litigation. The Antitrust Division asserted that Stolt-Nielsen had violated its

leniency agreement by failing to promptly withdraw from the antitrust conspiracy. As a result, on April

8, 2003, the Antitrust Division began the process of revoking Stolt-Nielsen’s leniency.16 The obliga-

tion to cooperate was suspended, an executive was arrested, and leniency was formally revoked.17

By filing a suit to enjoin the Antitrust Division from indicting the company and its executives,

Stolt-Nielsen preempted the Antitrust Division’s plan to obtain a grand jury indictment of the com-

pany. The District Court for the Eastern District of Pennsylvania found that Stolt-Nielsen had not

breached the agreement and enjoined the Antitrust Division from revoking leniency.18 The Antitrust

Division appealed, and the Third Circuit reversed on the grounds that the constitutional principle

of separation of powers prohibited the district court from enjoining the prosecution.19 The Third

Circuit found that the non-prosecution agreement could not serve as a basis for enjoining an

indictment, but the court made clear that the agreement could be asserted as a defense after

indictment. Thus, on remand, when the company raised the non-prosecution agreement as a

defense to an indictment, the district court would then be free to consider the agreement “anew,”

and, among other things, consider whether the defendants fulfilled their obligations under the

agreement.20

Dismissal of the Indictment. Following the Third Circuit’s decision, Stolt-Nielsen and two of its

executives were indicted. Before trial, the defendants moved for dismissal of the indictment

based upon a violation of the non-prosecution agreement. The motion was heard by a new judge,

who found that the Antitrust Division violated the non-prosecution agreement, and dismissed the

indictment.21

The new judge used a defense-friendly principle of interpretation for non-prosecution agree-

ments. The court held that non-prosecution agreements are unique contracts that must be con-

strued in light of the important constitutional rights at stake.22 A central question in adjudicating

the dispute is whether the Antitrust Division’s “conduct comported with ‘what was reasonably

understood by the defendant when entering’ the Agreement.”23 The court explained that the
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14 Id. at 614. 

15 Id. at 614 n.7. 

16 Id. at 614. 

17 Id.

18 Stolt-Nielsen S.A. v. United States (Stolt-Nielsen I ), 352 F. Supp. 2d 553 (E.D. Pa. 2005), rev’d 442 F. 3d 177 (3d Cir.), cert. denied 127 

S. Ct. 494 (2006). 

19 Stolt-Nielsen S.A. v. United States (Stolt-Nielsen II ), 442 F.3d 177 (3d Cir. 2006), cert. denied,127 S. Ct. 494 (2006). 

20 Id. at 187 n.7. 

21 Stolt-Nielsen III, 524 F. Supp. 2d. at 615. 

22 Id. at 615 (citing Santobello v. New York, 404 U.S. 257, 262 (1971); United States v. Baird, 218 F.3d 221, 229 (3d Cir. 2000)). 

23 Id.
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its illegal activities

“promptly” . . . 



Antitrust Division may not rely on a “rigidly literal” construction of the agreement; rather, it “bears

the burden of demonstrating that [the defendant] materially breached the Agreement.”24 In deter-

mining whether a breach is material, the most important factor is the incriminating nature of the

evidence provided by the defendant—whether or not the government has received the benefit

of its bargain.25 The court did not reach the issue of the quantum of proof required to show such

a material breach—whether “clear and convincing” evidence was necessary or whether a “pre-

ponderance of the evidence” was sufficient—because here the Antitrust Division had not offered

sufficient proof to meet the preponderance standard, much less the “clear and convincing”

standard.26

Why did the court find that a material breach was not established? The non-prosecution agree-

ment required Stolt-Nielsen to take “prompt and effective action to terminate its part in the anti-

competitive activity being reported upon discovery of the activity.”27 The Antitrust Division alleged

that Stolt-Nielsen failed to live up to this obligation.28 Based on the testimony of seven executives

at Odfjell and Jo Tankers, the Antitrust Division alleged that Stolt-Nielsen continued to collude on

the allocation of three shipping contracts.29 The key to the court’s rejection of this assertion was

that Stolt-Nielsen’s actions to end the antitrust violations were deemed “prompt and effective.”30

The court found that, “by its plain meaning, [prompt and effective action] requires a prompt and

diligent process, and does not require immediate termination of all anti-competitive activity.”31 The

court said that this approach is what the defendants would have reasonably understood.32

The court readily found that Stolt-Nielsen had satisfied the requirement of “prompt and effec-

tive action” through its “large-scale effort” to “eliminate anticompetitive activity at all levels of the

company, including senior management.”33 The court’s finding was supplemented by evidence

that Stolt-Nielsen followed its Antitrust Compliance Policy by engaging in “genuine competition”

on contracts previously allocated under the conspiracy.34 For example, a Stolt-Nielsen executive

refused to withdraw a bid for a contract that was formerly allocated by conspiracy—defying the

demands of a former co-conspirator.35 (The former co-conspirator did win that contract, but not

because of anticompetitive activity by Stolt-Nielsen—the customer gave Stolt-Nielsen’s competi-

tor a “last look” that allowed it to win the contract.36) In another case, Stolt-Nielsen significantly

reduced its rates to retain a contract.37
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24 Id. at 616 (citing United States v. Fitch, 964 F.2d 571, 574–75 (6th Cir. 1992)). 

25 Id. (citing United States v. Castaneda, 162 F.3d 832, 837 (5th Cir. 1998); Fitch, 964 F.2d at 574; United States v. Johnson, 861 F.2d 510, 513

(8th Cir. 1988)). 

26 Id.

27 Stolt-Nielsen II, 442 F.3d at 181. 

28 Stolt-Nielsen III, 524 F. Supp. 2d. at 610, 616. 

29 Id. at 623–27. 

30 Id. at 617–18. 

31 Id. at 617. 

32 Id. at 617 n.11 (citing Baird, 218 F.3d at 229). 

33 Id. at 617. 

34 Id. at 618. 

35 Id. at 619. 

36 Id.

37 Id. at 620. 
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The court found Stolt-Nielsen’s evidence to be more credible than that offered by the Antitrust

Division.38 Stolt-Nielsen was able to provide corroborating testimonial and documentary evidence

to support its position.39 In contrast, the Antitrust Division’s witnesses were discredited by their own

contradictions, as well as their incentives to be untruthful.40 The government’s witnesses were for-

mer co-conspirators agreeing to testify in exchange for reduced sentences, and they all withered

under Stolt-Nielsen’s impeachment.41 Some of the government’s witnesses offered testimony that

did not even support the argument that Stolt-Nielsen continued to engage in anticompetitive

activity after obtaining its leniency agreement.42 The Antitrust Division alleged that Stolt-Nielsen

had entered into a quid pro quo agreement to allocate some shipping contracts with Jo Tankers,

only to have their star witness deny the existence of such an agreement.43 This put the Antitrust

Division in the unenviable position of impeaching its own witness.44 The Antitrust Division fared

only slightly better with its other witnesses. One witness claimed that he could not remember the

details of a meeting in which Stolt-Nielsen had informed him of its intent to comply with its Antitrust

Compliance Policy, but two other witnesses did remember the conversation.45 Another witness

misstated basic facts about the contracts that were allegedly still allocated by conspiracy and

then went on to state that he had “no clue” who drafted his grand jury declaration.46 Accordingly,

the court rejected the Antitrust Division’s arguments and dismissed the indictment.

On December 21, 2007, three weeks after Stolt-Nielsen III was decided, the Antitrust Division

announced that it would not appeal the dismissal of the indictment.47

The Legacy of Stolt-Nielsen
So what is the practical effect of the Stolt-Nielsen saga? Two preliminary observations are certain

and worth mention. First, corporations will continue to seek leniency under this program. Second,

the Antitrust Division will continue to grant leniency. Corporations continue to have a tremendous

incentive to cooperate. As before Stolt-Nielsen, the risk of leniency revocation will remain small;

the Stolt-Nielsen revocation was the first since the current program’s debut in 1993, and the

Antitrust Division stated that the action was “not take[n] lightly” and was “regrettabl[e]” but “nec-

essary.”48 The benefits to both the companies seeking leniency and the Antitrust Division contin-

ue to be real and significant. It is improbable that companies will cease coming forward simply as

the result of one attempted revocation. Instead, there likely will be much more oversight by the

Antitrust Division into the actions of a company seeking leniency and its employees. In addition,
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38 Id. at 623–27. 

39 E.g., id. at 619 n.13. 

40 Id. at 623. 

41 Id. at 623–27. 

42 Id. at 623–24. 

43 Id.

44 Id.

45 Id. at 625. 

46 Id.

47 Press Release, U.S. Dep’t of Justice, Justice Department Will Not Appeal Stolt-Nielsen Decision (Dec. 21, 2007), available at

http://www.usdoj.gov/atr/public/press_releases/2007/228788.pdf.

48 Press Release, U.S. Dep’t of Justice, Stolt-Nielsen S.A. Indicted on Customer Allocation, Price Fixing, and Bid Rigging Charges for Its Role

in an International Parcel Tanker Shipping Cartel (Sept. 6, 2006), available at http://www.usdoj.gov/atr/public/press_releases/2006/2181

99.pdf.

http://www.usdoj.gov/atr/public/press_releases/2007/228788.pdf
http://www.usdoj.gov/atr/public/press_releases/2006/218199.pdf
http://www.usdoj.gov/atr/public/press_releases/2006/218199.pdf


it is likely that less ambiguous language will be used in future agreements so that the standards

defining the company’s expected conduct are clearer. Clear standards carry with them two 

primary implications. First, clearer guidelines assist companies in their attempts at compliance

and therefore may make it less likely that the Antitrust Division will be tempted to revoke their

leniency. Second, because any revocation of leniency by the Antitrust Division will be made on a

clearer record, it is more likely that, if the Antitrust Division chooses to revoke leniency in a future

case, it will prevail. 

Indeed, the Third Circuit’s decision in favor of the Government’s authority to indict did not seem

to affect the steady stream of applicants for the Corporate Leniency Program. Even after the

Antitrust Division’s revocation of leniency for Stolt-Nielsen and before the district court’s dismissal

of the indictment, numerous companies continued to contact the Antitrust Division in an attempt

to be the first in the door to qualify for the Leniency Program—including companies such as Virgin

Atlantic and Lufthansa in the summer of 2007.49 Simply put, the leniency-revocation litigation and

the attendant uncertainty did not deter companies from seeking the benefits of the program. 

Likewise, from the government’s viewpoint, the Leniency Program is far too valuable to permit

it to fall into disuse. Significantly, the Antitrust Division has recognized that the Corporate Leniency

Program needs to have a fairly high degree of certainty, predictability, and freedom from prose-

cutorial discretion,50 but it does not have be “risk free” to be an attractive option for antitrust vio-

lators.51 The Antitrust Division has described the program as its “most effective investigative tool”

and “a model for similar corporate leniency programs . . . adopted by antitrust authorities around

the world.”52 The program “has resulted in scores of convictions and nearly $4 billion in criminal

fines” and has been a material source of information in “the majority of the Division’s major inter-

national investigations.”53 The Department of Justice cannot afford to turn off the spigot from which

flows so much of its success in breaking up cartels.

Immediate reactions to Stolt-Nielsen III characterized the court’s decision as saving the Antitrust

Division from its own error in judgment; the Antitrust Division never should have sought to revoke

leniency in this particular case, much less indicted the company.54 This characterization may 
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49 See posting of Tyler M. Cunningham to Antitrust LawBlog, British Airways, Korean Air Lines to Plead Guilty to Passenger and Cargo Price

Fixing Conspiracies, http://www.antitrustlawblog.com/article-british-airways-korean-air-lines-to-plead-guilty-to-passenger-and-cargo-price-

fixing-conspiracies.html (Aug. 6, 2007).

50 Scott D. Hammond, Dir. of Criminal Enforcement, Antitrust Div., U.S. Dep’t of Justice, Cornerstones of an Effective Leniency Program,

Presentation Before the ICN Workshop on Leniency Programs: Cornerstones of an Effective Leniency Program 3 n.1 (Nov. 23–24, 2004),

available at http://www.usdoj.gov/atr/public/speeches/206611.pdf (“The Amnesty Program was revised . . . to ensure that amnesty is auto-

matic if there is no pre-existing investigation. That is, if a corporation comes forward prior to an investigation and meets the program’s

requirements, the grant of amnesty is certain and is not subject to the exercise of prosecutorial discretion.”); id. at 5 (“[T]here must be trans-

parency and predictability to the greatest extent possible throughout a jurisdiction’s cartel enforcement program, so that companies can pre-

dict with a high degree of certainty how they will be treated if they seek leniency and what the consequences will be if they do not.”). 

51 See posting of Risto Keravuori, Joseph Saunders & Cheryl Kong to Overt Collusion, Breaking the Silence: The Corporate Leniency Program,

http://econ419.blogspot.com/2007/03/breaking-silence-corporate-leniency.html (Mar. 21, 2007, 15:13 EST). 

52 Scott D. Hammond, Deputy Assistant Att’y Gen. for Criminal Enforcement, Antitrust Div., U.S. Dep’t of Justice, Recent Developments, Trends,

and Milestones In The Antitrust Division’s Criminal Enforcement Program, Presentation Before the ABA Section of Antitrust Law Cartel

Enforcement Roundtable 2007 Fall Forum 11 (Nov. 16, 2007), available at http://www.usdoj.gov/atr/public/speeches/227740.pdf. 

53 Id.

54 See Carl W. Hittinger & John D. Huh, Federal Court Enforces Antitrust Amnesty Agreement, Dismisses Indictment, DLA Antitrust Alert, Dec.

13, 2007, http://www.dlapiper.com/files%5Cupload%5CAntiTrust_Alert_Dec07.html; Michael H. Byowitz & David B. Anders, U.S. District

Court Reaffirms Integrity of Criminal Antitrust Amnesty Policy, Real Corporate Lawyer, Dec. 2, 2007, http://www.realcorporatelawyer.com/

pdfs/U.S.%20District%20Court%20Reaffirms%20Integrity%20of%20Criminal%20Antitrust%20Amnesty%20Policy.pdf.

http://www.antitrustlawblog.com/article-british-airways-korean-air-lines-to-plead-guilty-to-passenger-and-cargo-pricefixing-conspiracies.html
http://www.antitrustlawblog.com/article-british-airways-korean-air-lines-to-plead-guilty-to-passenger-and-cargo-pricefixing-conspiracies.html
http://www.usdoj.gov/atr/public/speeches/206611.pdf
http://econ419.blogspot.com/2007/03/breaking-silence-corporate-leniency.html
http://www.usdoj.gov/atr/public/speeches/227740.pdf
http://www.dlapiper.com/files%5Cupload%5CAntiTrust_Alert_Dec07.html
http://www.realcorporatelawyer.com/pdfs/U.S.%20District%20Court%20Reaffirms%20Integrity%20of%20Criminal%20Antitrust%20Amnesty%20Policy.pdf
http://www.realcorporatelawyer.com/pdfs/U.S.%20District%20Court%20Reaffirms%20Integrity%20of%20Criminal%20Antitrust%20Amnesty%20Policy.pdf


be true to an extent, but Stolt-Nielsen III is not as significant a decision as some might suggest.

The district court did adopt a defense-friendly standard for reviewing compliance with agreements

under the Leniency Program, but the case ultimately turned on the underlying facts. The

Department of Justice’s decision not to appeal likely had more to do with not wanting to create bad

law by appealing a case with bad facts or insufficient evidence. That is, the Department of Justice

decided to limit Stolt-Nielsen III ’s precedential impact and to confine the government’s loss. 

Stolt-Nielsen III ’s practical effect will be on the likelihood and imminence of a second leniency

revocation. The Antitrust Division made clear that the revocation of Stolt-Nielsen’s leniency, though

regrettable, was necessary to “to maintain the integrity of the program.”55 Certainly, at some point

in the future, it is likely the Antitrust Division will again revoke a grant of leniency given to another

corporation. Nevertheless, it is also true that the Antitrust Division is not going to risk bringing such

further action unless it concludes that the conduct of the company granted leniency jeopardizes

the integrity of its premier investigative tool and that the facts are strongly in its favor. Thus, the

clarity, certainty, and severity of noncompliance will likely have to be significant before the Division

will take action.

Accordingly, companies also should expect more scrutiny from the Antitrust Division regarding

the details of leniency agreements. Stolt-Nielsen III turned in large measure on the court’s per-

ception of the parties’ understanding and intention in the leniency agreement. To limit the effects

of Stolt-Nielsen III, the Antitrust Division presumably will require greater specificity in leniency

agreements—provisions that will demonstrate more clearly what the leniency applicant was bar-

gaining away and what specifically will be required. Future participants in the Leniency Program

may well be subject to more clearly defined agreements and may also be required to make a

stronger showing that they meet the conditions of leniency. Consequently, Stolt-Nielsen III may

actually mean that companies can have a marginally greater level of comfort about retaining the

leniency after they are accepted into the Leniency Program,

But Stolt-Nielsen III does not mean that companies should test the limits of how far they can go

before being deemed noncompliant. The risk of becoming the next revocation case may be

small, but the cost is potentially staggering: Even though Stolt-Nielsen prevailed, it did so only

after years of litigation—years in which the company and its cooperating officers and employees

faced both expense and significant high-stakes risk. Additionally, had the district court denied the

motion to dismiss, Stolt-Nielsen would have been in a far worse position than it would had it not

cooperated in the first place. 

Conclusion
Stolt-Nielsen III is unlikely to affect the fundamentals of the Leniency Program because there is too

much at stake both for the applicants and for the Department of Justice. Nevertheless, leniency

applicants can expect greater clarity and specificity of requirements in their leniency agreements,

and successful applicants must plan to live up fully to those commitments.�
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55 Press Release, U.S. Dep’t of Justice, Stolt-Nielsen S.A. Indicted, supra note 48. 


