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Abstract 

 

 Critical loss analysis is an empirical tool used to define relevant markets in 

antitrust law.  The existence of two different critical loss methodologies, however, 

complicates its application.  Harris and Simons introduced the first approach, which 

focused on evaluating the market-level effect of a small, but significant and non-

transitory increase in price (“SSNIP”).  Later, O’Brien and Wickelgren, along with Katz 

and Shapiro, introduced a firm-level approach to critical loss to derive a test that applies 

mathematical models of demand systems, foundationally based on a single-firm SSNIP, 

to proxy for a market-level price increase.  A critical loss controversy evolved as the two 

tests can, but do not necessarily, generate different relevant markets.  This paper 

examines the choice between the two methodologies—guiding practitioners and courts 

as to when each approach makes the most sense. 
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I. Introduction 

Market definition is the first step in almost all merger cases.  Yet, the business of 

actually delineating markets has proven challenging.  In a series of decisions, first 

Dupont, and then Brown Shoe, the Supreme Court identified important inputs needed to 

perform such an analysis.  Neither decision, however, provided a systematic method to 

define relevant markets.1  The 1982 Merger Guidelines attempted to fill in that gap and 

introduced the Hypothetical Monopolist Test (HMT) as a framework to define relevant 

antitrust markets.  The HMT asks if a hypothetical monopolist over a set of products 

could profitably impose a small, but significant and non-transitory increase in price 

(“SSNIP”).2  If yes, then the products form a market. 

While the HMT test was an innovation in antitrust theory, there still remained 

the question of implementing the test in a rigorous yet practical way.3  To fill that void, 

in 1989, Harris and Simons (“H&S”) introduced the concept of a “critical loss.”4  Their 

 
1 United States v. E. I. Dupont de Nemours & Co., 351 U.S. 377, 395 (1956); Brown Shoe v. United States, 

370 U.S. 294 (1962).   
2 U.S. DEP’T OF JUSTICE, MERGER GUIDELINES 3-4 (1982) [hereinafter 1982 GUIDELINES], 

https://www.justice.gov/archives/atr/1982-merger-guidelines.  See also Gregory J. Werden, The 1982 

Merger Guidelines and the Ascent of the Hypothetical Monopolist Paradigm, 71 ANTITRUST L.J. 253 (2003) 

(discussing the adoption of the hypothetical monopolist test by the courts). 
3 George Stigler lamented the limited thought economists gave to market definition.  See George J. Stigler, 

The Economists and the Problem of Monopoly, 72 AM. ECON. REV. 1, 9 (1982) (“My lament is that this battle on 

market definitions, which is fought thousands of times what with all the private antitrust suits, has 

received virtually no attention from us economists.  Except for a casual flirtation with cross elasticities of 

demand and supply, the determination of markets has remained an undeveloped area of economic 

research at either the theoretical or empirical level.”). 
4 Barry Harris & Joseph J. Simons, Focusing Market Definition: How Much Substitution is Necessary?, 12 J. 

RES. IN L. & ECON. 207 (1989). 
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model compares the level of sales a profit-maximizing hypothetical monopolist could 

lose after a SSNIP and still break-even—that is, the critical loss—to the amount the 

hypothetical monopolist would actually lose—called the “actual loss.”5  Because the 

H&S approach models critical loss with a uniform, market-wide SSNIP, we refer to their 

method as the “market-level” approach to a uniform SSNIP.6  This methodology is 

mathematically elegant, relies on variables that are relatively easy to obtain, and has the 

advantage of being agnostic to the underlying demand system.  However, the agnostic 

nature of the model means the actual loss estimate is exogenous to the modeling 

structure. 

Seeing this as a limitation, O’Brien and Wickelgren (“O&W”), Katz and Shapiro 

(“K&S”), and Farrell and Shapiro (“F&S”) developed an alternative test, one derived 

from hypothetical price increases by individual firms within the candidate market, 

rather than from a uniform, across the board increase in the prices of all products.7  

These papers use firm-level demand functions and the Lerner index to derive formulae 

for the hypothetical monopolist’s actual loss under a SSNIP and represent an important 

 
5 Id. at 208.  Note that Harris & Simons do not explicitly use the term “actual loss” but that phrasing is 

now standard in critical loss analysis. 
6 For instance, if there are five firms in a hypothetical relevant market, then the test involves imposing the 

same price increase across all five firms. 
7 Daniel P. O’Brien & Abraham L. Wickelgren, A Critical Analysis of Critical Loss Analysis, 71 ANTITRUST L.J. 

161 (2003); Michael L. Katz & Carl Shapiro, Critical Loss: Let’s Tell the Whole Story, 17 ANTITRUST 49 (2003); 

Joseph Farrell & Carl Shapiro, Improving Critical Loss Analysis, ANTITRUST SOURCE (Feb. 2008). 
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addition to the critical loss methodology.8  Importantly, these authors derive actual loss 

from a single-firm SSNIP, but their assumptions allow them to use the single-firm price 

increases to measure the actual loss under a uniform SSNIP.  Because this method relies 

on firm-level models and single-firm price increases, we call it the “firm-level” 

approach.  Being derived from the models themselves, their formulations of actual loss 

are bounded by the parameters of the model. 

The firm-level approach, however, like the market-level approach, has 

limitations.  It depends heavily on assumptions concerning the functional forms of the 

underlying demand system.9  When these assumptions are satisfied, then the test 

provides an internally consistent model by which to compare the critical and actual loss 

values.  When the assumptions are not satisfied, the approach may give flawed 

conclusions about what products constitute an antitrust market.  This is especially true 

when extending the firm-level approach to a uniform SSNIP, where the required 

assumptions are rather strict.  Reliance on modeling assumptions to draw conclusions 

 
8 The Lerner index was first introduced by Abba Lerner for the purpose of finding a measure of the 

degree of monopoly power; his analysis explicitly related monopoly power to the markup of price above 

marginal cost.  See Abba Lerner, The Concept of Monopoly and the Measurement of Monopoly Power, 1 REV. 

ECON. STUD. 157 (1934).  For discussion on the applicability of the Lerner index to antitrust, see William M. 

Landes & Richard A. Posner, Market Power in Antitrust Cases, 94 HARV. L. REV. 937, 943 (1981) (the authors 

caution against using the Lerner definition of market power beyond a conceptual tool).  See also Kenneth 

G. Elzinga & David E. Mills, The Lerner Index of Monopoly Power: Origins and Uses, 101 AM. ECON. REV. 558, 

561 (2011) (“Economists generally agree that . . . a relatively high Lerner Index may reveal nothing more 

than the necessity of covering fixed costs.”). 
9 See, e.g., Malcolm B. Coate, Shawn W. Ulrick, & John M. Yun, Tailoring Critical Loss to the Competitive 

Process, 65 INT’L REV. L. & ECON. (2021).  See also Timo Autio, Jorge Padilla, Salvatore Piccolo, Pekka 

Sääkilahti, & Lotta Väänänen, On the Risk of Using a Firm-Level Approach to Identify Relevant Markets, 

working paper (Sep. 26, 2020), https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3701141. 



 

 - 5 - 

should always be done with great care.  As Kay and King explain, “A small-world 

model is a fictional narrative, and its truth is found in its broad insights rather than its 

specific detail.”10  That is, a model might give good insights, but it can struggle to 

measure or predict the world when actual substitution patterns differ from those the 

model presumes. 

Neither the firm-level nor the market-level approach should be mechanically 

applied everywhere, because each has strengths and weaknesses.  The right approach 

depends on which better fits the relevant facts.  To that end, this paper explores two 

synergistic lines of analysis, one focused on economic theory and the other on recent 

cases in order to assess the relative merits of each approach. 

Our review indicates that market-level critical loss is particularly well suited for 

relatively homogeneous products and may also work for differentiated products under 

certain circumstances.  Firm-level critical loss may better represent the competitive 

realities for certain types of differentiated products; although, even here, the 

appropriateness of a specific firm-level model may be limited.  Most importantly, 

practitioners should exercise caution when using firm-level modeling beyond a single-

firm SSNIP to a market-wide SSNIP when demand is nonlinear.  By understanding 

these considerations, practitioners and courts can be in a better position to select the 

best tool to define markets to facilitate a merger review. 

 
10 John Kay & Mervyn King, RADICAL UNCERTAINTY: DECISION-MAKING BEYOND THE NUMBERS 216 (2020). 
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Section II traces the evolution of market definition in the courts and antitrust 

agencies and the development of the two critical loss techniques.  Section III provides 

an analytical overview of the two critical loss methodologies—focusing on application 

issues and relevant pitfalls.  Section IV focuses on court decisions highlighting the 

linkage between the modeling choices and the facts of the record.11  Section V concludes. 

 

II. Evolution of the Market Definition Concept 

A. Legal Foundations: Dupont and Brown Shoe 

Courts in antitrust cases have historically relied on market definition in reaching 

their decisions and have sought to provide guidance as to what constitutes a market for 

antitrust purposes.  In Dupont, the Supreme Court suggested “reasonable 

interchangeability in use” as the key consideration in defining markets.12  On this 

question, the Department of Justice (DOJ) alleged that Dupont monopolized the market 

for cellophane wrapping material.  The district court, however, found the relevant 

market to be a broader flexible wrapping materials market and dismissed the case.13  

The Supreme Court upheld this broader market, noting the “market is composed of 

 
11 Insights are limited to some degree by the likely reluctance of the Department of Justice (DOJ) and 

Federal Trade Commission (FTC) to litigate relatively marginal product market claims. 
12 Dupont, 351 U.S. at 395. 
13 United States v. E. I. du Pont, 118 F. Supp. 41, 213-18 (D. Del. 1953).  Stocking and Mueller criticized the 

district court opinion and concluded the totality of the evidence suggested that Dupont’s cross elasticity 

of demand was caused by Dupont’s significant and continuing market power.  George W. Stocking & 

Willard F. Mueller, The Cellophane Case and the New Competition, 45 AM. ECON. REV. 29, 63 (1955).  This 

analysis has become known as the “cellophane fallacy.” 
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products that have reasonable interchangeability for the purposes for which they are 

produced—price, use and qualities considered.”14  Further, the Court explicitly 

recognized the significance of product differentiation, noting that, though 

differentiation may create monopolistic power, products that are reasonably 

interchangeable may be considered competitive when analyzing competitive effects.15 

Although the Dupont decision further established the foundational concept of 

market definition, it did not offer significant insights into the mechanics of how to 

actually go about delineating relevant markets in a systematic manner, other than 

featuring the economic concept of cross-elasticity of demand.16  Specifically, the court 

 
14 Dupont, 351 U.S. at 404. 
15 The Court specifically stated: 

As the producers of a standardized product bring about significant differentiations of quality, 

designed, or packaging in the product that permit differences of use, competition becomes to a 

greater or less degree incomplete and the producer’s power over price and competition greater 

over his article and its use, according to the differentiation he is able to create and maintain.  

…Thus, one can theorize that we have monopolistic competition in every nonstandardized 

commodity with each manufacturer having power over the price and production of his own 

product.  However, this power that, let us say, automobile or soft-drink manufacturers have over 

their trademarked products is not the power that makes an illegal monopoly.  Illegal power must 

be appraised in terms of the competitive market for the product. 

Id. at 392-93 (footnotes omitted). 
16 It is important to note the cellophane fallacy itself contains an intellectual property trap; one that might 

have affected Stocking & Mueller, supra note 13.  The district court’s detailed discussion of the evolution 

of the cellophane market focuses heavily on intellectual property, some based on patents, some on trade 

secrets, and some related to Dupont’s own innovations.  If Dupont’s monopoly was due to intellectual 

property, the DOJ’s implicit conclusion that the monopoly was ill-gotten would be false.  Dupont’s 

premium price would reflect nothing more than a return to innovation.  In other words, a firm with a 

differentiated product can only be considered a monopoly and its pricing problematic if it can be proven 

that the firm undertook some form of monopolistic conduct (not related to the some form of efficient 

investment) to raise its price above what it would be if several firms produced the same product 

competitively.  Conversely, a firm cannot be considered a monopoly, and its pricing cannot be considered 

problematic if the firm simply undertook some form of efficient investment and created a product 

differentiated from others.  See Dupont, 118 F. Supp. at 213-18. 
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did not answer how one should take broad concepts such as “reasonable 

interchangeability” and cross-elasticity of demand and use them in practice to define 

markets. 

A few years later, in Brown Shoe, the Court added some clarity by identifying 

seven relevant factors to weigh, many of which relate to antitrust’s contemporary focus 

on demand-side elasticity.17  These considerations are 1) industry or public recognition; 

2) peculiar characteristics and uses of the product; 3) unique production facilities; 4) 

distinct customers; 5) distinct prices; 6) sensitivity to price changes; and 7) specialized 

vendors.18 

The Brown Shoe conditions are centered on the idea that the market definition 

exercise is irreducibly based on the totality of the evidence—whether quantitative or 

qualitative.19  Yet, the Court’s opinion offers only limited insight into balancing these 

factors when they give conflicting conclusions.  For example, one approach could be to 

rank order the most important conditions, perhaps placing industry and public 

recognition, as well as sensitivity to price changes, near the top, but this still leaves the 

question of how exactly to rank each condition.  Another approach could be simply to 

 
17 Brown Shoe, 370 U.S. at 325. 
18 Id. 
19 That legacy remains relevant today.  For instance, staff analyses at the FTC routinely involve 

qualitative, factual discussions to define markets based on the information collected from presentations 

by the merging parties, customer interviews, and a review of internal documents.  See Malcolm B. Coate, 

Economic Models and the Merger Analysis: A Case Study, 2 REV. L & ECON. 53 (2006); Malcolm B. Coate & 

Jeffrey H. Fischer, Is Market Definition Still Needed After all these Years, 2 J. ANTITRUST ENFORCEMENT 422 

(2014). 
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count the characteristics compatible or incompatible with the proposed market 

definition and let the higher count win.  This approach, however, would fail to weigh 

the strength of the evidence.  Clearly, what policy makers needed was a method that 

combined the relevant factors into a coherent framework in order to correctly define 

markets.  That method eventually arrived two decades later in 1982 with the Merger 

Guidelines issued by the U.S. federal competition agencies. 

 

B. The 1982 Merger Guidelines and Harris & Simons’ Critical Loss Analysis 

The 1982 Merger Guidelines introduced the Hypothetical Monopolist Test (HMT) 

as a generic framework to aid in defining relevant antitrust markets.20  The test 

combines insights from the Brown Shoe conditions and asks the following question:  

What is the smallest group of products for which a hypothetical (and unregulated) 

monopolist could profitably raise price by at least a small, but significant and non-

transitory amount (a SSNIP)?21  That group of products constitutes a relevant antitrust 

market.  If the hypothetical monopolist of some set of products could not profitably 

 
20 1982 GUIDELINES, supra note 2, at 3-4.  
21 An alternative rule would focus on whether a profit-maximizing hypothetical monopolist would impose 

a price increase by the threshold amount.  For linear demand, these tests differ only in the relative value 

used for the SSNIP.  In particular, the “could-profitably” test with a specific SSNIP equals the “would-

profitably” test with half the previously set SSNIP.  See Michael G. Baumann & Paul E. Godek, Could and 

Would Understand: Critical Elasticities and the Merger Guidelines, 40 ANTITRUST BULL. 885 (1995); Katz & 

Shapiro, supra note 7.  In practice the “could-profitably” test can be implemented with a break-even 

critical loss analysis; hence, it was preferred in older merger reviews. 
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raise price in this way, the candidate market is expanded to include additional 

substitutes and the test is repeated.  The process continues until the test is satisfied. 

Technically, the Guidelines’ algorithm starts with the narrowest market and 

sequentially expands the market boundaries until the SSNIP is profitable.22  In practice, 

specific candidate markets may be strongly suggested by economic evidence collected 

early in an investigation (e.g., interchangeability evidence, Brown Shoe conditions, or 

any other relevant economic evidence), and these are typically tested by the Agencies 

without any need to formalistically go through an entire sequential exercise from 

scratch. 

Though conceptually compelling, implementation of the theoretical HMT 

remained challenging.  Specifically, how was one to know whether a hypothetical 

monopolist would actually find it profitable to impose a SSNIP?  Enter Harris & Simons 

and their critical loss analysis.  Their analysis was relatively easy to implement and 

required only a few pieces of economic evidence—evidence that appeared relatively 

easy for the agencies and practitioners to obtain. 

H&S’s insight is how they weigh the two effects when a hypothetical monopolist 

raises price, that is, how they weigh the (1) increased profit due to higher margins on 

 
22 The 1992 Merger Guidelines stated this more clearly than the 1982 version.  See U.S. DEP’T OF JUSTICE & 

FED. TRADE COMM’N, HORIZONTAL MERGER GUIDELINES (1992) [hereinafter 1992 GUIDELINES], 

https://www.justice.gov/atr/horizontal-merger-guidelines-0, at § 1.11 (“The Agency generally will 

consider the relevant product market to be the smallest group of products that satisfies this test.”). 
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sales that are still made and (2) reduced profit due to lost sales (and lost margins on 

those sales).  They showed that with relatively little information—the size of pre-merger 

margins on products within the candidate market and a chosen level for the SSNIP 

(typically 5 or 10 percent)—one could readily calculate the fraction of the hypothetical 

monopolist’s sales that would have to be lost before the SSNIP proved to be 

unprofitable.23  By comparing this so-called “critical” loss of sales with one’s best 

estimate of the “actual” loss in sales from imposing the SSNIP, one could readily 

determine whether the price increase would prove profitable, that is, whether those 

products constituted an antitrust market.  If the products did not constitute a market, 

other close substitutes were added, and the test repeated until it was satisfied.  Critical 

loss analysis offered a practical solution to the market definition problem and proved 

broadly applicable at antitrust agencies and in court.  

 

C. The 1992 Horizontal Merger Guidelines and the Rise of Firm-Level Theoretical Models 

to Define Markets 

Soon after H&S introduced their critical loss, the 1992 Merger Guidelines 

generalized the HMT to better handle markets with differentiated products.24  The HMT 

 
23 Mathematically, the critical loss is measured as a percentage.  The formula is 𝑋/(𝑋 + 𝑚), where 𝑋 is the 

SSNIP in percentage terms and 𝑚 is the margin, i.e., 𝑚 = 𝑃/(𝑃 − 𝑐), with 𝑃 the price and 𝑐 the marginal 

cost of production.  See Harris & Simons, supra note 4. 
24 1992 GUIDELINES, supra note 22. 



 

 - 12 - 

was relaxed to allow the hypothetical monopolist to impose a SSNIP on only one of the 

products sold by the hypothetical monopolist (whereas before that, the HMT required a 

uniform SSNIP).25  This test can be characterized as the “variable SSNIP” version of 

critical loss—as opposed to a “uniform SSNIP,” which always imposes the same price 

increase across all products in a proposed market.26  The implementation of a variable 

SSNIP has proven somewhat confusing27 and seems to have been used in only fact-

specific, complicated situations.28 

Further, the 1992 Guidelines reflected the growth of quantitative unilateral effects 

modeling in antitrust.  These models use a set of demand equations and apply 

 
25 Compare 1982 GUIDELINES, supra note 2, at 3-4 (“In general, the Department seeks to identify a group of 

products such that a hypothetical firm that was the only present and future seller of those products could 

raise price profitably.“), with 1992 GUIDELINES, supra note 22, at § 1.1 (“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.”). 
26 Borrowing from the language found in the 1992 GUIDELINES, a variable SSNIP means a SSNIP that can 

be imposed on any or all of the products in the candidate market.  For instance, a SSNIP on only one 

product in the candidate market would be both a “variable SSNIP” and a “single-price SSNIP.” 
27 See, e.g., Øystein Daljord, Lars Sørgard, & Øyvind Thomassen, The SSNIP Test and Market Definition with 

the Aggregate Diversion Ratio: A Reply to Katz And Shapiro, 4 J. COMPETITION L. & ECON. 263, 264 (2007) (“It 

is not clear from the wording of the U.S. Merger Guidelines whether the SSNIP test requires a relative 

increase in the price of one, some, or all of the products in the candidate market.”); Michael D. Whinston, 

Antitrust Policy Toward Horizontal Mergers, in HANDBOOK OF INDUS. ORG. 2394 (Mark Armstrong & Robert 

Porter, eds., 2007) (“…should the test be that the hypothetical monopolist raises price on all products by 

at least 5%, or that it does so for at least one of them?  Here the Guidelines require that at least one price 

including one of the products of the merging parties increase by at least this amount.  It is in some sense 

difficult to know what is the ‘right’ way to resolve these (and other) ambiguities, because the Guidelines’ 

procedure—while intuitive—is not based directly on any explicit model of competition and welfare 

effects.”). 
28 Following the introduction of the 1982 GUIDELINES, investigations collected information on choices 

available to customers when faced with a uniform SSNIP.  Such an approach is not fully compatible with 

the 1992 GUIDELINES’ variable SSNIP approach.  When required by special circumstances, the analysis 

would have to be customized to a variable SSNIP.  Coate and Fischer identified one special case that 

might have used a variable SSNIP.  See Malcolm B. Coate & Jeffrey H. Fischer, A Practical Guide to the 

Hypothetical Monopoly Test for Market Definition, 4 J. COMPETITION L. & ECON. 1031, 1055 n.57 (2008). 
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constrained optimization to predict price increases.29  Theorists recognized that because 

unilateral effects models could predict single-firm price increases, they could easily 

evaluate the optimal single-firm SSNIP, and resulting actual loss, in a critical loss 

setting. 

In 2003, O’Brien & Wickelgren and Katz & Shapiro used firm-level demand 

functions to model the actual loss under a SSNIP.  They then used algebra to transform 

the comparison between actual loss and the critical loss into a firm-level comparison of 

the aggregate diversion ratio (the percentage of lost sales captured by all other products 

within in the proposed market) and the critical loss.30  When the diversion ratio exceeds 

the critical loss, the actual loss is less than the acceptable critical loss, which establishes 

a relevant market under a single-firm SSNIP.  The key inputs into firm-level critical loss 

are (a) a specific demand structure, (b) the Lerner index, and (c) estimated firm-level 

margins.31  This approach to market definition is just a frugal version of a merger 

simulation since it fundamentally relies on the same sort of structural assumptions 

about demand curves as does a full-blown merger simulation, since the demand curves 

 
29 For an overview and survey of merger simulation, see Oliver Budzinski & Isabel Ruhmer, Merger 

Simulation in Competition Policy: A Survey, 6 J. COMPETITION L. & ECON. 277 (2009).  
30 See O’Brien & Wickelgren, supra note 7; Katz & Shapiro, supra note 7. 
31 Because the Lerner index is derived by calculus, it holds at a specific point on the demand curve.  

However, market definition focuses on a small, but significant change, which must be measured over a 

price interval.  Thus, it is impossible to claim that any result is required by theory, without evidence to 

prove the rate of change at the optimal point equals the rate of change in price over the relevant interval.  

The analyst can assume the two numbers are close but cannot prove the numbers are identical without 

knowing the functional forms of the demand and cost curves.  
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determine the actual loss and therefore the relationship between the diversion ratio and 

the critical loss. 

Like the difference between the 1982 and 1992 versions of the merger guidelines, 

there is a parallel difference between market-level and firm-level critical loss.  The latter 

is foundationally based on a single price increase.  This approach is more naturally 

suited for markets with differentiated competitors where a hypothetical monopolist 

would “optimize” the SSNIP in a way that may not result in a uniform SSNIP across all 

the products.  Firm-level critical loss, however, is flexible in that it can be also be 

generalized to a uniform SSNIP.  Nonetheless, as we will explore in the following 

section, if practitioners blindly apply published formulas without the appropriate 

context, then either approach can lead to errors.32 

In sum, the evolution of these market- and firm-level methodologies matches the 

evolution of the implementation of the HMT reflected in the 1982 and 1992 versions of 

the Merger Guidelines, respectively.  This has left a number of questions, however, for 

practitioners and courts.  What are the relative strengths and weaknesses of each critical 

loss approach?  When does it matter which approach is used?  Addressing these 

questions is the purpose of the next section. 

 

 
32 The potential pitfalls are discussed further in infra Section III. 
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III. Comparing the Two Critical Loss Methodologies 

The market- and firm-level critical loss methodologies can generate different 

results, and this fact triggered a critical loss controversy.33  This section explores these 

differences, including when each approach might be more suitable for the nature of the 

market under investigation.  The primary theme is that one needs to make a modeling 

choice as to whether the products at issue are relatively homogeneous or differentiated. 

For homogenous goods, the aggregate diversion ratio in the firm-level method is 

essentially 100 percent, and consequently the firm-level method would never predict 

any diversion to other goods.  Therefore, the only sensible option is the market-level 

approach.  For differentiated products, both approaches are complicated.  The market-

level approach is complicated because it requires measuring losses at the market level, 

even though it is the individual firms that incur the losses.  The firm-level approach 

raises the question of how to implement a uniform SSNIP when demand is nonlinear—

because the firm-level critical loss formulae, as derived for linear demand curves, are 

not universal and generalizable.  For example, O&W rely on their linear actual loss 

 
33 See Farrell & Shapiro, supra note 7, at 3 (“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.”)  See also Coate & Fisher, 

supra note 28, at 1042-43 (“Some theorists have objected to the standard application of the critical loss 

construct, because the mainstream application of the analysis does not integrate the firm-level Lerner 

relationship between price-cost margin and elasticity into the model…However, Harris and Simons 

(1989) never intended to model the competitive process at the firm level; instead, Harris and Simons 

simply posit a market-level relationship between loss and margin.”).  See also Malcolm B. Coate & Mark 

Williams, Generalized Critical Loss for Market Definition, 22 RES. IN L. & ECON. 41 (2007). 
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formulae to find the actual loss for the non-linear constant elasticity of demand, thereby 

overstating the actual loss for this demand curve in several instances.34 

 

A. Modeling Critical Loss for a Uniform SSNIP at the Market-Level 

The H&S approach is foundationally based on the insight that when a 

hypothetical monopolist raises its price, two things happen:  The hypothetical 

monopolist gains some profit because of the increased price and loses some profits 

because of the corresponding loss of sales.  H&S compare these two effects to see if the 

net effect of the price increase is profitable.  Calculating the critical loss is simply an 

exercise in accounting; calculating the actual loss via their method does not rely on a 

specific demand curve or rely on the Lerner index.35 

The simplicity of the market-level approach likely explains its enduring appeal.  

Moreover, it is compatible with a hypothesis-testing methodology; here, the analyst 

uses exogenous information to define both the test market and the alternative market 

(which involves folding in the next most likely substitutes).36  

 
34 Coate, Ulrick, & Yun, supra note 9. 
35 Note that the actual loss should be measured as the percentage of the existing sales lost after the price 

increases, to be comparable to the critical loss, which is also measured as a percentage.  This relationship, 

however, can also be expressed in levels.  The product of the profit margin and the actual loss in 

aggregate sales defines the lost profits, while the product of the SSNIP and the total retained sales defines 

the gross profit from the price increase.  Subtracting the loss in profit from the increase in profit generates 

the net profit, a result that must be equal to or greater than zero to meet the break-even test. 
36 Such a hypothesis-testing approach seems compatible with the market definition analysis undertaken 

at the agencies.  See Coate & Fischer, supra note 19 and Coate and Fischer, supra note 28.  A similar 
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Again, the H&S framework has proven useful because the required margin and 

actual loss inputs are easy to understand, the math is simple, and the inputs can often 

be estimated from facts available in merger investigations.   Profit margin is a widely 

understood business concept (that is, it subtracts some proxy for marginal cost from 

price and then divides by price, creating a ratio of per-unit profit to price).37  While an 

estimate of the profit margin is typically available, care should be taken to ensure the 

estimate is measured as the margin on incremental production.38 

Actual loss is also easy to understand, though it can be harder to estimate.  

Theoretically, one could use the elasticity of market demand of the collection of 

products in the posed product market to calculate the actual loss to products outside 

the posed market.39  This actual elasticity is seldom known, however, especially since 

measuring the elasticity for a group of products as a whole might be harder to measure 

than the elasticity for a single product.40  Therefore, the actual loss must usually be 

 
observation can be drawn for the courts.  See infra Section IV, along with Carl Shapiro & Howard 

Shelanski, Judicial Response to the 2010 Horizontal Merger Guidelines, 58 REV. INDUS. ORG. 51, 61 (2021) (“The 

Courts routinely use the HMT, but they also typically invoke qualitative Brown Shoe factors when 

defining relevant product markets.”).      
37 Practitioners often use variable cost as a proxy for marginal cost, which can induce some error.  See, e.g., 

Malcolm B. Coate & Joseph J. Simons, In Defense of Market Definition, 57 ANTITRUST BULL. 667 (2012); Seth 

B. Sacher & John Simpson, Estimating Incremental Margins for Diversion Analysis, 83 ANTITRUST L.J. 527 

(2020). 
38 Id. 
39 H&S refer to this elasticity as the residual elasticity of demand, a technical point that allows for a 

broader market that includes the fringe products under review within the hypothetical market subject to 

the test.  See Harris & Simons, supra note 4, at 217-18. 
40 The elasticity might be vaguely defined since the quantity change this elasticity measures comprises 

several different product types, and there is no unambiguous way to weigh them all. 
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estimated from available facts indicating the overall loss across the products in the 

candidate market. 

H&S, for example, advise turning to market-specific evidence on substitution to 

products outside the posed market, including the views of customers.41  Examples 

include evidence from natural experiments, such as the magnitude of switching to 

alternative products when prices have changed or when entry or exit has occurred, and 

direct evidence on likely customer switching, such as from customer interviews or 

market surveys.  While one can certainly be critical of these types of evidence of actual 

loss, their primary virtue is that they directly measure the relevant factor to the analysis:  

the loss from the proposed market as a whole. 

The market-level analysis implicitly assumes that the products in the market can 

be represented as relatively homogeneous goods (because the method uses a single 

margin and quantity change).42  When the products in a posed market are relatively 

homogeneous, this assumption is not controversial.43  In many cases, though, the 

products may be technically differentiated but similar enough that a simple aggregation 

scheme (such as, using average margins and total quantity) allows the application of the 

 
41 Id. 
42 Technically, each firm selling a homogeneous good faces a virtually flat (that is, highly elastic) demand 

curve, as any attempt to raise price above the competitive level results in a huge loss in sales. 
43 In one study of FTC mergers reviews, a total of 54 out of 146 market analyses appeared relatively 

homogeneous.  These included situations in which the products were identical and cases in which the 

firms sold comparable product lines of identifiable products.  See Coate & Fischer, supra note 19, at Table 

2. 
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critical loss test at the market-level.44  Indeed, in practice, any application of the H&S 

method to homogenous goods that rejects the initial market and requires additional 

products to be included must allow for products differentiated from those in the 

initially posed hypothetical market, and this practice does not appear controversial.   

Differentiation is a matter of degree, and theoretically the logic of the H&S 

market-level critical loss extends to any set of differentiated products.45  This is because 

the logic of differentiated products is the same as that for relatively homogenous ones:  

Pose a product market comprising a set of differentiated products, calculate the break-

even critical loss assuming a uniform SSNIP on this set of products, and compare the 

actual loss across the set of products to this critical loss.  A difficulty is finding an 

aggregation scheme such that the aggregated quantity change in a set of products is 

comparable to the aggregated margin value, so that the critical loss value still represents 

a break-even point.   

 
44 For example, consider homogenous products involving spatial differentiation: gasoline terminals in 

different towns are in the same relevant market if gasoline could be transported from the distant town at 

a cost below the SSNIP (assuming equal wholesale costs).  
45 Although product differentiation is ubiquitous in the economy (even homogeneous goods can differ on 

their geographic location), economics involves the application of reasonable simplification.  Hence, the 

product homogeneity assumption is relevant if modeling can account for the differentiation.  For 

example, transportation costs enable spatially differentiated products to be modeled as homogeneous.  

Likewise, firms producing broad product lines can be considered to sell a portfolio of homogeneous 

goods if it is generally possible for each firm to produce the bulk of the products.  The bottom line 

involves the identification of a “meaningful aggregation scheme” for the quantity sold of the various 

differentiated products to create a heuristic understanding of a market good for study.  See Coate & 

Simons, supra note 37; Coate & Fischer, supra note 19. 
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Another complicating factor when applying the H&S market-level approach to 

differentiated products is that it can be hard to know how much quantity demanded 

would divert between the differentiated products in response to a SSNIP and thus not 

be lost to the outside goods.  Any aggregation scheme may miss this. 

The market-level approach can still be used for differentiated products but needs 

to use case-specific facts.  The key factual question is whether customers tend to switch 

between products within the candidate market or to others outside it.  For example, 

consider super-premium ice cream.  Brands compete, inter alia, on innovation in flavors.  

There may be many marginal customers switching between the super-premium brands 

for small price changes.  However, this evidence might not be sufficient to prove a 

market under a uniform SSNIP because it is also important to measure the magnitude 

of switching to products outside this proposed market (such as to regular and novelty 

ice cream) in response to an across-the-board SSNIP in the super-premium segment.  If 

substantial sales are lost under a uniform SSNIP, the narrow market of super-premium 

ice cream would be rejected.  This calculation might be difficult with a firm-level model, 

because correctly determining the loss outside of the super-premium segment depends 

on having and using the properly specified firm-level demand functions.  In contrast, 

this calculation is more straightforward with a market-level analysis if there is evidence 

on how super premium ice cream, as a whole, responds to a SSNIP.  One possible 

source of evidence might be some cost or demand shock that increased the prices of 
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super premium ice cream brands similarly but did not affect regular or novelty ice 

cream as much.  This analysis would be more reliable to the extent that the various 

super-premium ice creams would have similar margins.  Thus, even for highly 

differentiated products, market-level critical loss may be useful to assemble the 

required information to ascertain how many customers would switch to the outside 

goods. 

 

B.  Modeling Critical Loss for a Uniform SSNIP at the Firm-Level 

Foundationally, the firm-level approach is based on a single firm raising its price 

and, consequently, works well for a single-price SSNIP.  Its strength is that it can 

explicitly account for sales that divert between products within a candidate market.  A 

single-firm SSNIP is profitable whenever the aggregate diversion ratio exceeds the 

critical loss.  The formulas for the aggregate diversion ratio, however, will change 

depending on the specific modeling choices made once more than one price is allowed 

to change.46 

  One can generalize the firm-level approach to handle a uniform SSNIP, that is, a 

situation in which all the firms in the candidate market raise price by the same SSNIP.  

Specifically, O&W and K&S show that under specific assumptions, critical loss with a 

 
46 See O’Brien & Wickelgren, supra note 7; Katz & Shapiro, supra note 7; Coate, Ulrick, & Yun, supra note 9; 

Autio, Padilla, Piccolo, Sääskilahti, & Väänänen, supra note 9. 
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uniform SSNIP can be implemented with a single-firm SSNIP, applied one product at a 

time.47  We call using a single-firm SSNIP in this way the “firm-level proxy for a 

uniform SSNIP.” 

Application of the firm-level proxy for a uniform SSNIP test seems relatively 

easy because it avoids needing to know a market-level elasticity.  Instead, finding the 

actual loss requires only the aggregate diversion ratio, which, again, is the sum of 

individual diversions from one product to others in the posed market.  This can be 

estimated from bidding documents, lost sales reports, customer surveys, econometric 

models, or natural experiments.48  

While it may be easy, as is often the case in economics, we should be weary of 

easy answers.  As O&W and K&S acknowledge, their derivations of the firm-level 

proxy for a uniform SSNIP only applies if their assumptions are met.49  The most 

important of these assumptions, as these models are typically applied, is a linear 

 
47 See O’Brien & Wickelgren, supra note 7, at 168; Katz & Shapiro, supra note 7. 
48 It is also possible to proxy for firm-level diversion with only market shares, by assuming customers 

divert to the other firms in the market in proportion to the other firms’ market shares.  Specifically, 

diversion from product 𝑖 to 𝑗 is product 𝑗’s share of sales in the proposed market after omitting product 

𝑖’s sales, i.e., 𝐷𝑖𝑗 = 𝑠𝑗/(1 − 𝑠𝑖), where 𝑠𝑖  and 𝑠𝑗 are the shares of products 𝑖 and 𝑗, respectively.  However, 

the use of market shares to proxy for diversion must be based on market realities.  If there is little reason 

to assume customers would divert this way, then the use of this proxy would be highly problematic—

irrespective of its ease of use. 
49 See, e.g., Katz & Shapiro, supra note 7, at 56 n.31 (“In principle, the aggregate diversion ratio facing one 

product can fall sharply as the prices of the other products in the candidate market rise.  Intuitively, as 

the prices of the other products in the candidate market rise, consumers look to products outside of the 

candidate market as substitutes when the price of the next product in the sequence is increased.  We 

would begin, however, with a presumption that aggregate diversion ratios change smoothly as prices 

vary, while permitting either side to rebut this presumption.”). 
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demand curve.  Symmetry is also an important assumption, though one can work 

around it.50 

The linearity assumption means the amount of diversion from one product to 

any other product needs to hold constant regardless of the price levels of any other 

products inside the posed market.  For example, the substitution from Product A to B in 

the event of a SSNIP on Product A would have to be the same regardless of whether 

Product B’s price were $5 or were increased to $6.  If this assumption is not met, the 

aggregate diversion ratio in the firm-level uniform SSNIP is incorrect.  An example of 

when this assumption is not met is when the prices of both products increase and 

customers would choose a third, nearly as desired, product.51  Examples of demand 

functions where this assumption is not met include the commonly used constant 

elasticity and logit demand functions.52  

In sum, applying the firm-level proxy for a uniform SSNIP is not as 

straightforward as it may first appear.  The key problem is that applying this approach 

 
50 For example, CU&Y derive a formula that easily extends to allow for asymmetry in the constant 

elasticity of substitution demand function.  See Coate, Ulrick, & Yun, supra note 9, at 10. 
51 Id. 
52 For constant elasticity of demand, CU&Y provide a corrected table of critical diversion ratios originally 

found in O&W.  See id. at Appendix.  For logit demand, Autio et al. show the firm-level approach can 

increase the likelihood of a defining markets too narrowly under logit demand.  See Autio, Padilla, 

Piccolo, Sääskilahti, & Väänänen, supra note 9, at 4 (“[W]e further develop the conclusions reached by 

Coate et al. (2020) by showing that in standard environments used by the most recent theoretical and 

empirical work on merger analysis (namely CES and logit demand functions), a firm-level approach 

actually leads to an excessively narrow market definition as opposed to a market-level approach, thereby 

increasing the risk of type I errors—i.e., the probability of rejecting too many mergers that are potentially 

consumer welfare enhancing.”). 
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(as it has typically been formulated) does not in general take into account what actually 

happens to quantity when all prices are increased at once; therefore, the approach might 

not correctly measure the actual loss.  When the assumed demand curves are non-

linear, new formulae must be derived from the demand curves to find the actual loss.53  

Of course, if the assumed demand curves do not accurately reflect actual substitution 

patterns, the actual loss will still be incorrect.   

 

C.  Choosing Between Market-Level and Firm-Level Approaches 

Ultimately, the only surefire way to get the critical loss analysis correct is to 

know the demand functions of all the products in the candidate market and to 

implement the SSNIP in that framework.54  The demand system is unlikely to be known, 

however, so in practice one likely has to choose between the market-level and firm-level 

approaches.  

 The above discussion implies that the firm-level proxy for a uniform SSNIP is 

especially troublesome for relatively homogeneous goods.  To elaborate, consumers 

divert from the original good to the closest relatively homogeneous alternative because 

that product is the best substitute for the customers experiencing the price increase.  

This means the diversion ratio to other goods in the proposed market would be very 

 
53 Id. 
54 This is how CU&Y find the correct actual loss when evaluating the firm-level approach.  See Coate, 

Ulrick, & Yun, supra note 9. 
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high, which in turn means the aggregate diversion ratio is likely to be larger than the 

critical loss, which, according to the firm-level test, implies the market is accepted. 

The problem is that an outside good may also be a sufficiently close substitute.  If 

so, once the prices of all goods in the candidate market are increased by a uniform 

SSNIP, customers would choose that alternative outside the posed market.  More 

technically, sales divert outside the candidate market based on the market elasticity, 

which is the assumption made in the original H&S analysis.55  Simply put, when 

products in a posed market are relatively homogenous, the aggregate diversion ratio 

within the set of products—as calculated by raising one price at a time—will be very 

high and therefore likely to suggest a product market.  In reality, if the alternative 

outside the proposed market is nearly as acceptable, customers may switch to that 

alternative if all prices in the candidate market are raised.  Given the above discussion, 

the firm-level critical loss is ill-suited for candidate markets involving homogeneous, or 

near homogenous, goods.56 

For differentiated goods, the answer is more complicated.  Even for highly 

differentiated goods, the assumptions of the firm-level proxy for a uniform SSNIP 

 
55 One could use the firm-level approach if one actually modeled the potential for substitution to the 

outside good and implemented the uniform SSNIP by concurrently raising all prices. 
56 This result is not surprising as the aggregate diversion to rivals in a perfectly competitive model is 100 

percent (since all the products are the same).  However, if all prices increase; the aggregate diversion ratio 

to rivals drops to 0 and lost sales are recaptured by firms outside the market, with the magnitude 

determined by the price increase and market-level elasticity of demand.  This elasticity then generates 

either a narrow or broad market depending on its forecast of actual loss.  In either case, diversion is not 

relevant. 
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might not be met, implying the answer will depend on the particular demand structure.  

As discussed, the firm-level proxy for a uniform SSNIP derived in O&W and K&S is 

correct for symmetric, linear demand structures (and can be generalized to asymmetric 

cases) and can be a reasonable approximation for some nonlinear models, but the 

approximation can fail for complex demand structures, such as those that include 

interactions among the price variables. 

Using the firm-level models to make predictions can at times be asking too much 

of the models.  An alternative approach would be to aggregate the firm-level effects of a 

uniform price increase to obtain a heuristic index for market-level quantity.  Such a 

scheme would need to adjust the firm-level data for the across the boards price 

increase.57   If an aggregation scheme can be reasonably estimated, either version of 

critical loss can be applied; although, the market-level approach on an aggregated set of 

goods may be the simplest to explain.  As previously noted, once an aggregated, 

composite good is defined, the analyst can apply a modeling assumption of product 

homogeneity on the competitive process to aid in the evaluation of the market. 

Alternatively, evidence of actual loss to alternatives outside the proposed market in 

response to the uniform SSNIP, imposed on all the individual prices of the 

differentiated products, could also provide a heuristic measure of the actual loss. 

 
57 In effect, the analyst could try to collect firm-level data on lost sales and margins and then aggregate up 

to evaluate the profitability of the price increase.   
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If no reasonable aggregation scheme can be identified, the market-level critical 

loss offers little practical value.58  Specifically, if a market quantity cannot be defined, 

then there is no basis to compare the actual and critical losses.  Under this scenario, the 

only viable option is firm-level critical loss.  However, the caveats regarding the firm-

level proxy for a uniform SSNIP still apply—namely, one should ensure the evidence 

supports the assumptions of a particular firm-level formula.  For instance, to use the 

formulas in O&W and K&S, one needs supporting evidence of substitution patterns, 

specifically, one needs a reason to believe that customers would be reluctant to switch 

to the outside good if prices of all products within the candidate market increased.  Of 

course, in this case, the exogenous factual evidence is a key factor in defining the 

market, with the critical loss analysis perhaps helping to decide if a product or two on 

the margin should be included.  If no exogenous evidence exists, the firm-level 

approach may be unreliable. 

Market definition under the firm-level approach is further complicated if the 

Lerner index is not a reliable measure of market power.  There are several instances 

where this may happen.  For example, suppose firms compete by introducing highly 

valued new products, say chemicals, that motivate supply-chain customers to adjust 

 
58 Aggregation is likely to be difficult when different consumers hold materially different valuations for 

different products unrelated to any quantity index.  For example, substantial differences in tastes linked 

to different products that themselves defy classification via any metric scheme seem difficult to aggregate 

in any meaningful sense.   
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their production processes and commit to using those new products for some amount 

of time in the future.59  Once a customer shifts production to use the new chemical, that 

customer is locked into using it, meaning the customer’s demand becomes very 

inelastic.  Similarly, the supplier probably would not develop the chemical if it could 

only charge marginal cost (as the supplier needs to recoup development costs).  The 

customer and supplier would probably find a beneficial long-term price agreement, to 

ensure the supplier can recoup its cost and the customer will not incur a price increase 

reflecting the lock-in.  Here, pricing is based on a longer-term relationship rather than 

the marginal cost of incremental production and a static measure of elasticity.  Because 

of this pseudo-partnership between buyer and seller, the fundamentally static nature of 

the Lerner-based optimization in the firm-level model might not be very applicable.60  

Other examples include when the potential harm to competition is a transformation of 

vertical relationships to enhance the monopolists’ share of available profits, or actions to 

exclude new rivals. 

Moreover, in these dynamic situations, there is no way to measure diversion to 

these yet-to-be-created products, limiting the capability of the firm-level model.  This 

leaves a heuristic application of the H&S analysis as a reasonable technique, with 

 
59 See Coate & Simons, supra note 37; Coate & Fischer, supra note 19. 
60 One study found that around 30 percent of the products reviewed by the FTC over the study’s sample 

period exhibited some evidence of dynamic competition.  However, the market definition seemed 

relatively clear in 35 of the 41 situations.  Dynamic concerns seemed most obvious in 13 of the 41 matters.  

Coate & Fischer, supra note 19, at Table 2. 
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assumptions on loss based on an understanding of the technical capabilities of the firms 

serving various groups of customers.  In other words, if the mechanism of competition 

within a particular market does not primarily funnel through price levels, then the firm-

level approach is more prone to error due to its reliance on the Lerner index to estimate 

the own-price elasticity of demand for a firm.61 

Empirical evidence suggests that in many situations, the firm- and market-level 

methodologies will generate the same result, either both accepting or both rejecting the 

market definition.62  To the extent that the results of the two models differ, one should 

question the assumptions of both approaches:  To apply the market-level approach, 

does the construction of the composite good appear reasonable?  To use the firm-level 

approach, do the restrictions imposed on the firm-level demand equations have 

evidential support?  The best way to address the merits of each approach is to carefully 

review the application issues raised by both and to isolate the potential for error.63  

 
61 Moreover, the Lerner index has little relevance for a uniform SSNIP—as the index is particularly suited 

for a single-price SSNIP.  To elaborate, the firm-level method starts with the Lerner index to estimate the 

individual firm’s actual loss and, then, subtracts from that loss the sales diverted to other products in the 

candidate market.  In general, this approach does not work for non-linear models (though it may provide 

a good approximation, depending on the exact demand model, margins, and price increase).  See Coate, 

Ulrick, & Yun, supra note 9.  To ensure one gets the actual loss correct, one needs to raise all the prices in 

the candidate market at once, as the correct actual loss is dictated by the summed demand functions.  The 

Lerner index does not factor into this exercise. 
62 Coate and Fischer also find 28 of 54 relatively homogeneous goods studied compete in relatively 

obvious markets, while 16 of 51 differentiated markets—in which price competition clearly drives the 

competitive process—are also obvious from an initial review of the facts.  Coate & Fischer, supra note 19, 

at Table 2. 
63 One could note the market-level analysis builds out from the perfectly competitive model, generalizing 

as necessary to fit the facts, while the firm-level model builds out from the monopoly model, customizing 

the analysis to fit the facts.  In effect, we compare and contrast the two modeling choices. 
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Subsequently, an analysis can ensure the required assumptions are viable prior to 

applying either methodology.  In the following section, we examine how courts have 

implemented critical loss. 

 

IV. Synthesis with the Case Law 

Abstracting from litigation that involves clear proof of anticompetitive effects, 

the case law requires the plaintiff prove a relevant market.64  Therefore, court decisions 

almost always address market definition prior to moving on to a study of the 

competitive effects inferred from the evidence.  In principle, market definition should 

be agnostic to the competitive effects theory—as market definition represents the 

environment in which all aspects of potentially anticompetitive conduct is assessed 

including repositioning, entry, expansion, and efficiencies. 

Intuitively, courts define markets by obtaining and evaluating facts that justify 

including products that are reasonably interchangeable with each other and excluding 

those that are not.  Critical loss analysis can be an important supplement to this factual 

evidence; rarely, however, does critical loss take center stage.  Older court decisions that 

incorporated critical loss often cited market-level critical loss analysis, but firm-level 

critical loss has become more prevalent in recent years. 

 

 
64 U.S. v. Baker Hughes, 908 F.2d 981 (D.C. Cir. 1990). 
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A. How Critical Loss Analysis was Applied in Several Recent Cases 

We reviewed sixteen recent horizontal merger decisions decided between 2011 

and 2019,65 all won by the plaintiff.66  In these cases, while economic experts might 

present either a market-level or a firm-level critical loss analysis (or both, when an 

expert presents a second as an alternative analysis), the courts generally start by 

reviewing industry-specific facts.  By first building an understanding of the competitive 

process to obtain insight into the market definition question, it stands to reason that 

 
65 U.S. v. H&R Block, Inc., 833 F. Supp. 2d 36 (D.D.C. 2011); FTC v. OSF Healthcare Sys., 852 F. Supp. 2d 

1069 (N.D. Ill. 2012); Polypore v. FTC, 686 F. 3d 1208 (11th Cir. 2012); U.S. v. Bazaarvoice, WL 203966-

WHO (N.D. Cal. 2014); FTC v. Sysco, 113 F. Supp. 3d 1 (D.D.C. 2015); ProMedica Health Sys. v. FTC, 

2011-1 Trade Cas (CCH) P73,395, aff’d, 749 F.3d 559, 565-68 (6th Cir. 2014); Saint Alphonsus Med. Ctr.-

Nampa Inc. v. St. Luke’s Health Sys., 2014 WL 407446 (D. Idaho), aff’d, 778 F. 3d 775 (9th Cir. 2015) (FTC 

litigation consolidated into this matter); FTC v. Penn State Hershey, 185 F. Supp. 3d 552 (M.D. Pa. 2016), 

rev’d, 838 F.3d 327 (3rd Cir. 2016); FTC v. Advoc. Health Network, 162 F. Supp. 3d 666 (N.D. Ill. 2016), 

rev’d, 841 F. 3d 460 (7th Cir. 2016); FTC vs. Staples/Office Depot, 239 F. Supp. 3d 1 (D.D.C. 2017); U.S. vs. 

Aetna, 240 F. Supp. 3d 1 (D.D.C. 2017); U.S. v Anthem, 236 F. Supp. 3d 171 (D.D.C. 2017), aff’d, 855 F.3d 

345 (D.C. Cir. 2017); U.S. v. Energy Solution/Waste Control, 265 F. Supp. 3d 415 (D. Del. 2017); FTC v. 

Wilhelmsen, 341 F. Supp. 3d 27 (D.D.C. 2018); FTC v. Sanford Health/Mid Dakota, 17 cv 133 (D. N.D. 

2017), aff’d, no. 17-3783 (8th Cir. 2019); FTC v. Tronox, 332 F. Supp 3d 187 (D.D.C. 2018). 
66 During this period, two non-horizontal merger challenges were dismissed: one potential competition 

(FTC v. Steris Corp., 133 F. Supp. 3d 962 (N.D. Ohio 2015) and the other vertical (U.S v. AT&T Inc. et al., 

Case No. 17-2511 (D.D.C. 2018)). The government’s horizontal merger winning streak was broken in 2020, 

with the FTC losing Rag-Stiftung (FTC v. RAG-Stiftung, 436 F. Supp. 3d 278 (D.D.C. 2020)) and the DOJ 

losing Sabre (United States v. Sabre Corp. 452 F. Supp. 3d 97 (D. Del.), vacated, 2020 WL 4915824 (3d Cir. 

2020))—both on market definition issues (Rag-Stiftung involved supply-side flexibility and Sabre the 

impact of two-sided markets).  A group of state plaintiffs also lost in the T-Mobile litigation.  See New 

York v. Deutsche Telekom AG, 439 F. Supp. 3d 179 (S.D.N.Y. 2020).  The losing streak was short-lived as 

the FTC prevailed in a coal industry merger (FTC v. Peabody Coal, 2020 WL 5893806, (2020)).  In the most 

recent matter, Thomas Jefferson, market definition issues were again relevant, here linked directly to 

critical loss.   See FTC et al. v. Thomas Jefferson U. et al., 2:20-cv-01113 (E.D.Pa. 2020). 
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courts become better positioned to evaluate the evidence on actual loss, whether 

modeled at the market- or firm-level.67 

Six of the matters involved health care provider markets.68  These markets have 

dramatically evolved with the growth of managed care; an evolution that facilitated the 

use of firm-level critical loss analysis.69  Once managed care organizations (MCOs) 

obtained the ability to offer insurer-based prices, firm-level bidding became more 

relevant, and modeling market-level critical loss pricing more difficult.  Four of these 

six mergers (that is, OSF Healthcare, ProMedica Health, St. Luke’s Health, and Sanford 

Health/Mid Dakota) had very strong Brown Shoe evidence of a narrow local market; the 

 
67 For instance, one of the sixteen cases in our sample exhibited evidence of robust dynamic rivalry, as 

software innovation in the rate & review software market for online retailers seemed to be the key 

characteristic driving the competitive process.  See U.S. v. Bazaarvoice, WL 203966-WHO (N.D. Cal. 2014).  

Another three mergers can be seen as relatively homogeneous products.  See Polypore v. FTC, 686 F. 3d 

1208 (11th Cir. 2012), U.S. v. Energy Solution/Waste Control, 265 F. Supp. 3d 415 (D. Del. 2017); and FTC 

v. Tronox, 332 F. Supp 3d 187 (D.D.C. 2018).  This leaves twelve markets in which price competition 

among differentiated products described the competitive process. 
68 See FTC v. OSF Healthcare Sys., 852 F. Supp. 2d 1069 (N.D. Ill. 2012); ProMedica Health Sys. v. FTC, 

2011-1 Trade Cas (CCH) P73,395, aff’d, 749 F.3d 559, 565-68 (6th Cir. 2014); Saint Alphonsus Med. Ctr.-

Nampa Inc. v. St. Luke’s Health Sys, 2014 WL 407446 (D. Idaho ), aff’d, 778 F. 3d 775, (9th Cir. 2015); FTC 

v. Penn State Hershey, 185 F. Supp. 3d 552 (M.D. Pa. 2016), rev’d, 838 F.3d 327 (3rd Cir. 2016); FTC v. 

Advoc. Health Network, 162 F. Supp. 3d 666, rev’d, 841 F. 3d 460 (7th Cir. 2016); U.S. vs. Aetna, 240 F. 

Supp. 3d 1 (D.D.C. 2017); FTC v. Sanford Health/Mid Dakota, 17 cv 133 (D. N.D. 2017), aff’d, no. 17-3783 

(8th Cir. 2019). 
69 Over time, the health care market has evolved from fee-for-service to managed care competition.  In the 

1990s, market-based critical loss analysis regularly defined relatively broad hospital geographic markets, 

as marginal consumers appeared to show a willingness to travel for their medical care.  The development 

of managed care transformed the competitive process, as insurers negotiate complex contracts with 

providers and sell access to those networks to employers for group plans or directly to consumers.  Since 

the early 2000s, defining hospital markets has involved more sophisticated techniques based on patient-

level data.  Because insurers regularly testify that subscribers benefit from head-to-head competition 

among local providers, geographic markets now tend to be relatively small.  See, e.g., Steven Tenn, 

Geographic Market Definition in Urban Hospital Mergers: Lessons from the Advocate-NorthShore Litigation, 

ANTITRUST SOURCE 1 (2017). 
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more recent of these used firm-level critical loss analyses.70  Given the strong evidence 

that customers would not leave the local area, it seems almost certain that the market-

level approach would also give narrow markets.  Market definition was a key aspect of 

the litigated dispute in the other two (that is, Penn State Hershey and Advocate Health 

Network).71  In both, the district court accepted the defendants’ evidence on the potential 

for customers to travel to more distant providers,72 while the appellate court found local 

markets.  In these cases, the insurers’ testimony lined up with the firm-level modeling 

to support a narrow market, but it is conceivable that a market-level analysis starting 

with local customers would have reached the same conclusion. 

Three of the sixteen decisions we reviewed were distribution or retail matters 

that defined subsets of customers as markets.73  The analysis in these matters tracks the 

 
70 See FTC v. OSF Healthcare Sys., 852 F. Supp. 2d 1069 (N.D. Ill. 2012); ProMedica Health Sys. v. FTC, 

2011-1 Trade Cas (CCH) 73,395, aff’d, 749 F.3d 559, 565-68 (6th Cir. 2014); Saint Alphonsus Med. Ctr.-

Nampa Inc. v. St. Luke’s Health Sys, 2014 WL 407446 (D. Idaho), aff’d, 778 F. 3d 775, (9th Cir. 2015); FTC v. 

Sanford Health/Mid Dakota, 17 cv 133 (D. N.D. 2017), aff’d, no. 17-3783 (8th Cir. 2019).  The Saint 

Alphonsus Med. Ctr. litigation focused on both horizontal and vertical issues; our focus is on the physician 

practice merger associated with the transaction.  
71 FTC v. Penn State Hershey, 185 F. Supp. 3d 552 (M.D. Pa. 2016), rev’d, 838 F.3d 327 (3rd Cir. 2016); FTC 

v. Advoc. Health Network, 162 F. Supp. 3d 666, rev’d, 841 F.3d 460 (7th Cir. 2016).    
72 The defendant’s evidence was forward-looking as more distant hospitals could set up local offices in 

the communities for pre-hospital and post-hospital care, while the patient travels to obtain the hospital 

care at the distant provider.  Broad application of this type of care seems innovative, and the insurers 

seem to see the service as complementing local choices and not replacing them.  In the future, one could 

see the insurers setting co-payment rates to favor lower cost distant hospitals to create a more competitive 

environment.  Alternatively, insurers could offer a capitated Health Maintenance Organization plan that 

heavily utilizes lower cost plans, while also offering a Preferred Provider Plan that uses local hospitals.  
73 See FTC v. Sysco, 113 F. Supp. 3d 1 (D.D.C. 2015); FTC vs. Staples/Office Depot, 239 F. Supp. 3d 1 

(D.D.C. 2017); FTC v. Wilhelmsen, 341 F. Supp. 3d 27 (D.D.C. 2018). 



 

 - 34 - 

approach pioneered in Staples-Office Depot (I) and Whole Foods.74  Historically, it would 

have been difficult for these types of firms to price discriminate against subsets of 

customers because sufficient data were not available to design customer-specific pricing 

schemes.75  Thus, markets would have been broader, such as all office product retailing 

or grocery stores.  These broader markets would include a larger number of 

competitors.  Advances in data collection, computing power, and analytical techniques 

allowed these types of distribution/retail firms to price discriminate.  Accordingly, the 

courts now base their market definition analyses in these cases on certain types of 

customers that were interested in specific products within the larger set of products.  

The more granular data also allowed an application of firm-level critical loss analysis on 

these smaller subsets of customers.76 

For three other cases, the relevant markets were so obvious that additional tools 

such as critical loss were not necessary.  One (Polypore) involved battery separators.77  

 
74 F.T.C. v. Staples, 970 F. Supp. 1066 (D.D.C. 1997); FTC v. Whole Foods Mkt., Inc., 520 F. Supp. 2d 1, 

rev’d, 548 F.3d 1028 (D.C. Cir. 2008). 
75 Moreover, even if the firms managed to price discriminate, the narrow market would have been 

difficult to prove in litigation given the lack of data.  
76 Interestingly, innovation in the office supply business seems to have led to a broader market for the 

retail portion of Office Depot-Office Max investigation.  See Stmt. of the Fed. Trade Comm’n Concerning 

the Proposed Merger of Office Depot, Inc. and OfficeMax, Inc., F.T.C. File No. 131-0104, 

https://www.ftc.gov/sites/default/files/documents/closing_letters/office-depot-

inc./officemaxinc./131101officedepotofficemaxstatement.pdf.  As various internet retailers, some with 

brick and mortar operations, some without, could supply retail office consumers, it may have been 

difficult for a critical loss analysis to credibly establish the narrow retail market used in Staples-Office 

Depot I.  However, over time, both Staples and Office Depot had built extensive business-to-business 

operations that led to competitive concerns in a commercial distribution market. 
77 See FTC vs. Polypore, 686 F.3d 1208 (11th Cir. 2012). 
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Given that each separator is specific to a battery type, the product markets were not in 

dispute.  Another (Energy Solution/Waste Control) involved nuclear waste disposal where 

options for this service are controlled by regulation, again leaving the market obvious.78  

The third (Anthem) involved the sale of health insurance to national accounts within a 

relevant fourteen-state area.79  In theory, customers could replace a national provider 

with a collection of local plans, but the court record did not see that as a viable 

alternative.   

The four remaining cases required the courts to engage in a deeper investigation 

to determine the relevant markets, and the court reviewed critical loss evidence in their 

decision making process.  In Tronox, the court first detailed the unique advantages of 

Chloride-Process Titanium Dioxide over alternatives such as Sulfate-Based Titanium 

Dioxide or product from overseas, along with evidence consumers did not switch to the 

alternatives for small price increases.80  The court highlighted market-level critical loss 

analysis supportive of a narrow market:  The plaintiff’s critical loss studies tested 

whether a hypothetical monopolist of Chloride-process Titanium Dioxide would profit 

from a price increase, allowing for the substitution to both Sulfate-Based Titanium 

 
78 See U.S. v. Energy Solution/Waste Control, 16 C 1056 (D. Del. 2017).  As the product is removal of waste, 

it seems reasonable to conclude that each licensed firm provides basically the same service.  Although 

removal firms manage waste in different ways, waste management is not related to the product (trucking 

the waste off site and assuming liability for it).  
79 See U.S. v Anthem, 236 F. Supp. 3d 172 (D.D.C. 2017). 
80 See FTC v. Tronox 332 F. Supp. 3d 187 (D.D.C. 2018).  Peabody Coal would also seem to motivate a 

market level analysis, with the data in the Section 3-C figure suggesting gas-fired plants are less cost-

efficient than coal plants.  See FTC v. Peabody Energy Corp., 2020 WL 5893806, (E.D.Mo. 2020). 
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Dioxide and, imports of Chloride-Process Titanium Dioxide.81  Evidence showed the 

proposed market’s actual losses to these alternatives would be below the critical loss, 

leading to a North-American Chloride-Based Titanium Dioxide market.  Here, we see 

evidence-based market-level critical loss analysis confirming Brown Shoe evidence and 

leading to a narrow market. 

In Aetna, the court supplemented the standard Brown Shoe criteria with a firm-

level critical loss analysis.82  Aetna is one of the four largest health insurers supplying 

Managed Care Medicare-Advantage insurance (i.e., managed care insurance for senior 

citizens).  Managed Care Medicare-Advantage differs from the more standard 

(regulated) Fee-for-Service Medicare option by offering lower consumer costs in 

exchange for customers accepting a more restricted set of in-network physicians.  The 

Brown Shoe considerations pointed to a managed care market, because evidence 

suggested that competition involved managed care plans trying to capture customers 

willing trade choice for lower out-of-pocket costs.  Consequently, Managed Care 

Medicare-Advantage plans did not seem to compete for customers using the traditional 

Fee-for-Service Medicare.  The economic analysis included a nested logit model 

(effectively a diversion-style model) that estimated a range of substitution parameters 

for Fee-for-Service Medicare, none large enough to generate an actual loss above the 

 
81 For a discussion of case, see Nicholas Hill, Dominic Vote, & Nathan E. Wilson, Four Key Aspects of the 

Tronox/Cristal Litigation, THE ANTITRUST SOURCE 1 (Oct. 2019). 
82 U.S. vs. Aetna, 240 F. Supp. 3d 1 (D.D.C., 2017). 
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critical level.83  The court gave weight to both firm-level critical loss and the Brown Shoe 

evidence to find a narrow market. 

Bazaarvoice involved software that allows consumers to “rate and review” the 

products sold on a retailer’s website.84  Adding this functionality for online retailers is 

often crucial to their success.  The court relied on the Brown Shoe considerations raised 

by the firm’s documents along with trial witnesses to conclude that a narrow web-based 

market of “Rating & Review” software was appropriate.85  Notably, the court found 

rating and review software motivated customers to buy from a web retailer; 86 this type 

of software offered a distinct functionality that was important to increase sales in a way 

that substituting to other social media products would not.  The unique functionality of 

the product suggested a narrow market, and other facts served to confirm this choice.  

In contrast, the court found the economic evidence based on critical loss, standing 

alone, to be inconclusive.  For example, the plaintiff’s expert had various estimates of 

aggregate firm-level diversion that pointed to a narrow market,87 but the court 

questioned the relevance of the raw data used in the diversion analyses.88  Overall, as 

 
83 Id. at 49.  The nested logit used in this case divided insurance into managed care and fee-for-service 

categories in a way that allowed a relatively flexible pattern of substitution within the category of 

managed care products but imposed a restrictive structure on the substitution from managed care to fee 

for service plans.  Some type of market-level critical loss analysis could have been used to confirm the 

narrow assumptions of the logit modeling, especially, if a natural experiment that affected only Medicare-

Advantage plans could have been identified. 
84 U.S. v. Bazaarvoice, WL 203966-WHO (N.D. Cal. 2014). 
85 The court recognized the firms competed in a “dynamic and fast-evolving e-commerce market.”  Id. 
86 Id. at ¶ 105. 
87 Id. at ¶ 138. 
88 Id. at ¶ 145. 
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one might expect when innovation is a key aspect of the competitive process, the court 

review moved beyond the economic analysis based on current, static data and focused 

on the totality of evidence that implied a limited potential to lose sales to any outside 

good and, consequently, a narrow market was sustained. 

Fourth, in H&R Block, the market definition analysis started with an extensive 

discussion of various qualitative evidence and eventually honed in on a relatively 

narrow market of Digital-Do-it-Yourself (DDIY) tax software, such as TurboTax.89  The 

plaintiff’s expert applied a firm-level critical loss analysis with estimates on the 

aggregate diversion ratio to rival tax software suppliers based on switching data.90  For 

each DDIY software provider, the aggregate diversion ratios to other DDIY products 

exceeded the critical loss, and given O&W’s formula, a narrow relevant market of DDIY 

tax software was identified.  In contrast, the defendant’s expert rejected the switching 

data as unreliable, instead relied on survey data.  The court recognized the weaknesses 

of both approaches and seemed to rely more on the Brown Shoe evidence.91  Given that 

other evidence pointed to a DDIY market, the economic assumptions underlying the 

firm-level level analysis did not prove fatal to the narrow market.92 

 
89 U.S. v. H&R Block, Inc., 833 F. Supp. 2d 36 (D.D.C. 2011). 
90 Id. at 36-38. 
91 Id. at 50. 
92 For a more critical discussion of this decision, see Coate & Simons, supra note 37. 
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It is important to highlight an additional case that was decided after the survey 

period of the matters above: Thomas Jefferson.93  The core product market in this matter 

was general acute care in hospitals.  Here, the court rejected a narrow geographic 

market because it was incompatible with the evidence.  The evidence did not show that 

the customers would pay higher prices, as a wide range of rivals are available, some 

outside the proposed narrow geographic market.94  The relevance of these more distant 

hospitals to the competitive process required a broader geographic market.95  Regarding 

the critical loss analysis in particular, the court found a firm-level diversion-based 

critical loss analysis could be used to define a geographic market only if the modeling 

structure is compatible with market realities.96 

 

B. Conclusions about Critical Loss Applications in Recent Cases 

We can see that the critical loss controversy is much more of an academic than a 

legal debate, because courts tie their market definition analyses directly to the case-

specific facts.  In the usual case, the key question is not whether the firm- or market-

level approach is the proper choice, but whether critical loss is a reliable tool given the 

availability of other evidence that addresses the competitive question at issue.  Of 

 
93 FTC et al. v. Thomas Jefferson U. et al., 2:20-cv-01113 (E.D.Pa. 2020). 
94 Id. at 38-39. 
95 Notably, the court recognized that “geographic market determination is not merely a ‘statistical 

exercise’ looking for a hypothetical monopolist that can impose a SSNIP.”  Id. at 28-29. 
96 Id. at 28. 
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course, critical loss might have a significant effect on the market definition decisions—

particularly when the Brown Shoe evidence is weak; when the two approaches give 

different conclusions, the critical loss controversy may be an issue.   

In our sample of cases, we see the courts accepting both the firm- and market-

level approaches, depending on the particular approach’s compatibility with industry-

related facts.  For example, in two litigations we review, the firm-level Aetna critical loss 

analysis and the market-level Tronox critical loss study clearly supplemented the 

documentary and testimonial evidence in their respective records.97  To use an analogy, 

the basic point is that, depending on the type of screw, a practitioner might need a 

Philips head or a flat head screwdriver to get the job done.   

Ultimately, we see that courts can take a critical view of any theoretical analysis 

alleged to systematically define markets.  Exemplifying this, the court said in its 

rejection of the firm-level analysis in Thomas Jefferson, “Market definition can rest on a 

mathematical equation only if the variables used in the equation reflect the market’s 

commercial realities.”98 

 

 
97 U.S. vs. Aetna, 240 F. Supp. 3d 1 (D.D.C., 2017); FTC v. Tronox, 332 F. Supp. 3d 187 (D.D.C. 2018). 
98 FTC et al. v. Thomas Jefferson U. et al., 2:20-cv-01113 (E.D. Penn. 2020) at 29. 
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V. Conclusion 

Over the years, authors have proposed alternate ways to calculate the actual loss 

within a critical loss analysis.  In the founding paper on the topic, Harris and Simons 

suggested estimating the actual loss at the market-level using the expected loss of sales 

that is likely to occur given a SSNIP.  More recently, other authors have proposed 

estimating the actual loss with theoretical firm-level models, arguing in favor of this 

approach as a means to account for diversion between products within a proposed 

market.  These models generally reduce algebraically to a comparison between the 

aggregate diversion ratio to a firm’s rivals and the critical loss statistic. 

In this article, we discussed the choice between these two approaches.  First, it is 

necessary to determine if the competitive process under review is best modeled with 

relatively homogenous or differentiated goods.  For relatively homogenous goods, 

Harris and Simons’ original, market-level critical loss methodology works well.  It is 

straightforward to apply with an estimate of the representative profit margin relevant 

to a hypothetical monopolist and a proxy for the actual loss that would be incurred if 

market-wide prices rose by the SSNIP.  

For relatively differentiated goods, the analysis is more complicated.  Here, the 

original Harris and Simons market-level approach is still relevant, if one can obtain a 

good measure of actual loss as aggregated across all products in the proposed market.  

The firm-level approach that links the aggregate diversion ratio to the critical loss might 
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be easier to apply when goods are more differentiated, though there are pitfalls when 

the models do not reflect actual substitution patterns.  The problem is that static 

estimates of the aggregate diversion ratio, obtained by raising a single price at a time, 

may offer only limited insight into the actual substitution patterns that would occur if 

all prices were raised.  This is because the firm-level theoretical models, at least as they 

are presented in the literature, rely on simplifying assumptions that have implications 

about substitution.  These assumptions may reflect reality when one price is raised but 

not reflect actual substitution patterns under an across-the-board, uniform SSNIP.   

As a bottom line, analysts need to justify their modeling assumptions to apply 

either critical loss test.  To apply the market-level approach, ensure the construction of 

the composite good appears reasonable.  To use the firm-level approach, ensure the 

restrictions imposed by the firm-level demand equations has some reasonable basis.  

Our review of recent court cases suggests courts require critical loss analysis to be 

firmly grounded in reality and thus is clearly compatible with our approach. 
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