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Abstract

The purpose of this study is to analyse theoretically the implications of applying the procedure for market delineation

used by competition authorities in the EU and in the US. Specifically, we investigate the circumstances under which the

procedure will lead to a positive relation between actual market power and the assessed degree of market dominance.

Another objective is to test whether the procedure is neutral in the sense that it does not discriminate among different

sources of market power. In order to address these issues, we develop an oligopoly model that allows for an arbitrary

number of firms as well as for vertical and horizontal product differentiation. It is found that the correlation between

actual market power and assessed market dominance is likely to be weak and that the procedure discriminates strongly

among different sources of market power.
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See the Hoffman-la Roche case (1979).1

The term market dominance is more commonly used in European practice while the American counterpart2

is market concentration. Here, these concepts are regarded as synonyms

This practice is based on results from oligopoly theory that predict a strong relationship between market3

shares and the degree of monopolistic pricing (i.e., price-cost margins) in Cournot markets. In the United States, market
dominance, or market concentration, is measured in terms of the Herfindahl-Hirschman Index while the European
Commission uses actual market shares.

In this study, we focus on the definition of relevant product markets, although in practice the geographical4

aspect is obviously of equal importance.

See, for example, the European Commission (1997) and U.S. Department of Justice and Federal Trade5

Commission (1998, Section 1.1) for definitions of relevant product markets. 

1. Introduction

In the EU, the EC Merger Regulation gives the European Commission the authority to challenge

mergers that lead to dominant market positions and, under Article 86 of the Treaty of Rome,

many anti-competitive activities are considered legal unless the firm in question has a dominant

market position. In the United States, mergers that substantially reduce competition are

considered illegal under Section 7 of the Clayton Act. Consequently, competition authorities are

often in a position where they have to determine whether or not a specific firm is dominant. This,

in turn, calls for some relatively simple operationalization of the dominance concept. According

to a common definition, market dominance is present when a firm is in a position to behave to an

appreciable extent independently of its competitors, its customers and ultimately of the

consumers.  Market dominance, market concentration and monopoly power are therefore largely1

equivalent concepts.  2

Both European and American competition authorities use market shares as a proxy for

dominance.  Obviously, market shares cannot be computed without having defined a relevant3

market.  This issue is often as complex as it is important, in the sense that a narrow market4

definition more or less automatically leads to an assessment of a large market share and vice versa.

Hence, from a practical point of view, the issue of market dominance has to a large extent already

been determined when the market is defined.

The procedures that are used to determine the relevant product market are more or less

identical in European and American practice. In both cases, the relevant market is defined as the

smallest set of firms that can profitably act as a price cartel.  The point of departure is a firm5

accused of anticompetitive behaviour or a group of firms with the ambition to merge. For



In order to forecast the likely effects of a hypothetical price change, the competition authorities often collect6

evidence from expert witnesses (e.g. competitors).

Condition ii) is spelt out more clearly in the European Commission (1997) as compared to U.S. Department7

of Justice and Federal Trade Commission (1998). Both  sources, however, interpret historical data on reallocation of
demand as evidence in favour of a broad market definition.

The cross-elasticity between products A and B is defined as the percentage change in the demand for product8

x as the price of product y changes by one percent.

simplicity, let us call this entity the defendant firm. Thus, the ultimate goal is to assess the market

share of the defendant.

The procedure can be viewed of as a series of hypothetical experiments. First, suppose

that the defendant imposes a small but significant and nontransitory increase in price. If this price

change is likely to be profitable, then the relevant market will consist of the defendant alone.  If6

the price increase is unprofitable, due to the fact that consumers reallocate demand to

competitors, the firm producing the next-best substitute will be added to the provisional market

definition. The hypothetical price question is then asked under the presumption that all firms

belonging to the expanded market definition act collectively. Again, the market definition is

broadened further only if the price increase is likely to be unprofitable. This iterative process

continues until the number of firms included in the market definition is large enough to make the

collective price increase profitable. Hence, at any given stage of the process, the procedure

contains two necessary conditions for broadening the market definition:7

i) A small but significant and nontransitory increase in price imposed by the firms currently

included in the market definition must be unprofitable.

ii) This negative effect on profits must be the result of a reallocation of demand from firms

belonging to the provisional market definition to potential competitors outside the market.

Condition i) obviously concerns profits, while ii) can be interpreted as a restriction on the

magnitude of the cross-elasticity of demand.  8

The economic reasoning behind the procedure is straightforward. First, the relevant

product market is defined as a group of firms producing relatively close substitutes. Second, a

significant price increase is likely to be unprofitable as long as there are close substitutes available

outside the provisional market definition. Hence, the market definition is expanded until all close

substitutes are included. However, firms without close substitutes (i.e., monopolists) are also



This definition of a market is sometimes referred to as an antitrust market. A comparative discussion of9

alternative market definitions can be found in Geroski (1998).

For example, a full-fledged welfare analysis of a merger is a complex issue that would include effects on fixed10

and marginal costs of production, post-merger market prices and the consumers’ valuation of product variety. 

likely to find it unprofitable to raise prices, although for another reason, namely that they already

charge the optimal monopoly price. In this case, however, the hypothetical price increase will not

be associated with a strong reallocation of demand to potential competitors. Hence, condition ii)

guarantees that defendant firms with significant market power do not benefit from a broadening

of the market definition.9

 From an economic point of view the market delineation procedure seems intuitively

appealing. On the other hand, the strict welfare implications of applying it are likely to depend on

the specific context in which it is used.   Given the institutional framework, it could, however,10

be argued that the procedure should have the following properties:  

C The assessed degree of market dominance should be positively related to actual market

power measured in terms of price-cost margins.

C For a given amount of market power (i.e., for a given price-cost margin) the procedure

should be neutral in terms of the source that generates this power.

The purpose of this study is to analyse theoretically the implications of applying the standard

procedure for market delineation. Specifically, we want to investigate the circumstances under

which the test will generate a positive relation between actual market dominance (i.e., market

power) and the assessed market share. We also want to study whether the test is neutral in the

sense that it does not discriminate between different sources of market power.

There are several mechanisms that can generate market power. For example, competitive

pressure is likely to be weak:

C when there is a small number of firms interacting strategically with the defendant, 

C when the degree of substitutability between products is small (i.e. when there is a large

amount of horizontal product differentiation) and 

C when the defendant has a large quality advantage (i.e. when there is a large amount of

vertical product differentiation).



The properties of this model are thoroughly discussed in Singh & Vives (1984).11

Horizontal differentiation can be interpreted in terms of geographical distance.  Hence, the discussion has12

some bearing on geographical market delineation as well. The main focus, however, is on the relevant product market
definition.

See e.g. Morris & Mosteller (1991) for an overview.13

See e.g. Shapiro (1996), Werden (1996), Hausman (1992) and Baker & Bresnahan (1985).14

To incorporate these mechanisms, the Dixit (1979) model  may be extended to allow for an11

arbitrary number of firms as well as for vertical and horizontal product differentiation.12

Throughout the analysis we assume that marginal production costs are constant and equal across

firms. This assumption ensures a positive relation between product quality and market power; it

also seems reasonable in markets where quality depends primarily on fixed investments, for

example in advertising and R&D.

There is a vast legal and economic literature on antitrust market delineation.  An13

important aspect of the debate focuses on determining the correct point of reference when

estimating cross-elasticities in a merger context. One standpoint is that this point is the

competitive price level (Shaerr (1985)). But it has also been argued that the competition authority

should only take into account the marginal effect of a merger and that the most relevant point of

reference is the actual pre-merger equilibrium price (Posner (1976), Baxter (1983)). This view

seems to be reflected in both the European Commission (1997) and in U.S. Department of Justice

and Federal Trade Commission (1998). However, when investigating the abuse of dominant

positions, the European Commission (1997, p. 7) argues that it should be taken into account that

the prevailing price may “...already have been substantially increased...”. Other related research

discusses the price effects of mergers under product differentiation.  To our knowledge, there14

are no previous studies that attempt to model the procedure explicitly, taking vertical and

horizontal product differentiation into account.

The main results of this study are the following. Actual market power, measured in terms

of the price-cost margin, is positively related to quality and to horizontal product differentiation.

It is negatively related to the number of firms interacting strategically with the defendant.

Condition i) does not discriminate between high-quality firms and low-quality firms. It

discriminates in favour of firms producing remote substitutes and against firms in concentrated

markets. Condition ii) discriminates in favour of high-quality firms and firms producing close, or

moderately close, substitutes. The results are ambiguous with respect to the total number of firms
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interacting strategically. 

When combined, these results suggest that the assessed degree of market dominance may

be negatively related to product quality. Firms in markets with a moderate degree of horizontal

differentiation and a moderate degree of concentration are likely to be assessed as having the

smallest degree of market dominance. Hence, the correlation between actual market power and

assessed market dominance is likely to be weak. Finally, it is evident that the procedure

discriminates strongly among different sources of market power.

The paper is organized as follows. First, the model is introduced. Then, we examine how

the profit condition (condition i)) and the cross-elasticity condition (condition ii)) are related to

market power stemming from vertical and horizontal product differentiation and from market

concentration. The results are summarized and discussed in section 4.

2. A Model of the Product Market

There are n price-setting firms producing one product variety each. The utility of a representative

consumer is assumed to be of the following form:

Hence, utility is quadratic in the consumption of q goods and linear in the consumption of other

goods, I. The parameter c0[0, 1] measures the substitutability between the products (i.e., the

degree of horizontal product differentiation). If c = 0, each firm has monopolistic market power,

while if c = 1, the products are perfect substitutes. Finally, a  measures quality in a vertical sense.i

Other things equal, an increase in a  increases the marginal utility of consuming good i.i

Consumers maximize utility subject to the budget constraint 3p q  + I # m, where mi i

denotes income and the price of the composite good is normalized to one. The first-order

condition determining the optimal consumption of good k is
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Summing over all firms, noting that 3q=q +3q  and 3a=a +3a , yields firm k’s demand function:i k j i k j

Profit maximization (and zero costs) then implies the following reaction function:

Summing over all firms we arrive at the equilibrium prices and quantities for firm k:

Thus, firm k’s equilibrium price and quantity depend on the average quality of its competitors but

are independent of the exact distribution of qualities across firms.

The model turns out to have reasonable properties given the assumption of a uniform

marginal cost:

Proposition 1: The actual degree of market power, measured in terms of price-cost margins,

i) decreases in the number of firms that interact strategically,

ii) increases in own quality level, 

decreases in the average quality level of the competitors, and

iii) increases in the degree of horizontal differentiation.

Proof: Follows from differentiation. The Nash equilibrium price increases in a  and decreases ink

c,  3a  and n. The relation Mp* /Mn is calculated under the assumption that the average qualityj k
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The equilibrium prices and quantities can be found in the Appendix.15

level among the competitors, a , remains constant. Hence, 3a =(n-1)a . We have also used the- -
j j j

condition

which is equivalent to q* $0. ~k

Figure 1 illustrates how the equilibrium prices are affected by vertical and horizontal product

differentiation.

Figure 1 about here

 3. Modelling the Market Delineation Procedure

We model product heterogeneity in the simplest possible way by assuming that there are only two

quality levels in the market, "a and a. The parameter " measures the degree of vertical

differentiation. If "<1 (">1) a firm of type a produces a quality above (below) average, while

products are vertically undifferentiated if "=1.  Let n  and n  be the number of firms producinga "a

qualities a and "a, respectively. Consequently, n=n +n . To economize on notation we also leta "a

n  and n  denote the sets of firms belonging to each category. Finally, let p * denote the Nasha "a z

equilibrium price for a firm of type z0{a, "a}.15

We now examine how the profit condition (condition i)) and the cross-elasticity condition

(condition ii)) are related to market power stemming from vertical and horizontal product

differentiation and from market concentration. 
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The seems to be the most obvious way to interpret the term next-best substitute in this framework.16

3.1 The Profit Condition

The U.S. Department of Justice and Federal Trade Commission (1998) state that:

“...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 nontransitory” increase in price, but the terms
of sale of all other products remained constant. If, in response to the price increase, the
reduction in sales of the product would be large enough that a hypothetical monopolist
would not find it profitable to impose such an increase in price, then the Agency will add
to the product group the product that is the next-best substitute for the merging firm’s
product...” (p. 6-7).

To model this procedure explicitly, suppose that a subset of firms of type a (n 0n ) form aa a
C

coalition. Instead of charging the Nash equilibrium price, the firms in the coalition charge the price

8p *, where 8$1. Assume also, in accordance with the guidelines, that the firms outside thea

coalition stick to the Nash equilibrium prices that were optimal before the coalition was formed.

The coalition produces a high quality (relative to the average competitor)  if "<1 and vice versa.

Condition i) is based on some threshold value 8*. Given a certain coalition, the

competition authority will investigate whether or not it would be profitable for the “colluding”

firms to raise their prices by 8*-1 percent (as compared to the pre-collusive level). If not, an

additional firm of the same type (i.e., quality level) will be included in the hypothetical coalition.16

This iterative process continues until the 8*-1 percent price increase is considered profitable. 

Now, let 8(n ) be the maximal price increase that is profitable given a certain size of thea
C

coalition. This means that the market definition will be broadened until 8(n )$8*. The criticala
C

value 8(n ) can be solved for explicitly by letting the net gain from collusive pricing be zero, ora
C

B ( 8, n , p *, p *)-B ( 1, n , p *, p *)=0. Solving for 8 we arrive at the following expression:a a a "a a a a "a
C C

Naturally, if the coalition contains only one firm, no deviation from the Nash equilibrium price is

profitable (8(1)=1), but the larger the coalition, the larger is the set of profitable price increases.

Hence, a gradual increase in the size of the coalition is likely to eventually satisfy the condition



8(n )$8* that terminates the iterative process. a
C

The greater the number of firms interacting strategically, the smaller is 8 and the broader

is the market definition. This is intuitive since an increase in competitive pressure reduces the

profitability of an increase in price. Note also that the condition 8(n )$8* is independent of thea
C

level and the distribution of product quality. Hence, the price test is unable to discriminate

between high-quality firms and low-quality firms. In other words, the assessed market shares will

be determined solely by the degree of horizontal differentiation and the total number of firms. The

correlation between market dominance (measured in terms of market shares) and quality related

market power (measured in terms of price-cost margins) can therefore be expected to be zero. At

first glance, this result might seem surprising. However,  quality differences are reflected in Nash

equilibrium prices. Therefore, the point of departure for the price test will differ between high-

quality coalitions and low-quality coalitions, and there is no reason why the effect of a percentage

change in price should differ significantly between the two types. 

We can also note that 8 is increasing in c. A typical relation between 8 and c is illustrated

in Figure 2. In legal practice, the threshold value 8* is normally in the range 1.05-1.10. This

means that only firms producing remote substitutes will benefit from a broadening of the market

definition. Basically, the more horizontally differentiated the products are, the broader will be the

market definition. Forming a price cartel is simply more profitable when products are close

substitutes. In the extreme case where firms have monopolistic market power (c=0) there are no

gains at all from coordinating prices. Hence, the profit test alone would indicate that all n firms

belong to the same market. The correlation between market dominance (measured in terms of

market shares) and market power (based on horizontal differentiation) can therefore be expected

to be negative.

Figure 2 about here

To summarize, we would expect the profit condition to have the following properties:

Proposition 2: The profit condition yields an assessed degree of market dominance that is

i) positively correlated with market concentration

ii) uncorrelated with the degree of vertical differentiation, and
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iii) negatively correlated with the degree of horizontal differentiation.

Hence, the profit condition is likely to perform accurately only when market power stems from

concentration, for example due to barriers to entry.

3.2 The Cross-Elasticity Condition

According to the European Commission (1998):

“The question to be answered is whether the parties’ customers would switch to readily
available substitutes or to suppliers located elsewhere in response to a hypothetical
small...but permanent relative price increase...If substitution were enough to make the
price increase unprofitable because of the resulting loss of sales, additional substitutes and
areas are included in the relevant market.” (p. 7).

Hence, if a defendant firm passes the profit condition, it can still be denied a broadening of the

market definition if the price change is unlikely to result in a significant reallocation of demand

to potential competitors. The cross-elasticity condition (condition ii)) can therefore be interpreted

as a threshold value g* such that g>g* is a necessary condition for broadening the market

definition (where g denotes an assessed cross-elasticity).

There are many ways in which the cross-elasticity could be defined in this framework. We

have chosen to measure it as a relation between the price charged by the coalition 8p * and thea

aggregate demand of outside firms, Q = (n -n )q  + n  q . Again, the outside firms areNC C
 a a a "a "a

assumed not to respond strategically to changes in the coalition’s price. The bow-elasticity can

then be defined as

which is independent of 8, but asymmetric between firms as long as products are vertically



The independence result follows from the fact that Q  is linear in price.17 NC

It is well known that cross-elasticities (as well as own-price elasticities) tend to increase in price.  Hence,18

when delineating the market, there is discrimination in favour of firms that have considerable market power. This was
the core problem in the famous cellophane case where, in 1956, the U.S. Supreme Court found du Pont innocent of
monopolizing the cellophane market. The Justice Department argued for a narrow market definition claiming that
cellophane had unique properties. Also, the price of cellophane was significantly higher than the prices of alternative
packaging material and du Pont was a very profitable company. The defendant, on the other hand, argued that it was
competing fiercely with other packaging materials. This translated into a high cross-elasticity and hence the market
should be broadly defined. The decision of the Supreme Court to accept the defendant’s line of reasoning is often
referred to as the cellophane fallacy. 

differentiated (i.e., as long as "…1).17

First, we arrive at a cellophane fallacy type of result.18

Proposition 3: A large degree of vertical product differentiation will translate into a large (small)

value of g if the coalition produces a higher (lower) quality than the average outside firm.

Proof: It is straightforward to show that Mg/M"<0. ~

In other words, high-quality firms will exploit their quality advantage to such an extent that they

will in fact exhibit a higher cross-elasticity than low-quality firms. As indicated by Figure 3, the

impact of vertical product differentiation on the cross-elasticity is generally substantial.

Figure 3 about here

The relation between the cross-elasticity and the degree of horizontal differentiation is complex.

Proposition 4: There is a monotone and negative relationship between g and the degree of

horizontal differentiation if the coalition produces a quality above average. If the quality is below

average, the relationship is non-linear and g reaches its maximum for some intermediate level of

differentiation. 

Proof: See Appendix

The cross-elasticity would be expected to increase as products become less horizontally



differentiated. This is indeed the case if products are vertically undifferentiated or if the coalition

produces a high quality. However, the situation is more complex for low-quality firms. When

horizontal differentiation is maximal each firm has monopolistic market power, so that the cross-

elasticity is zero by definition. As products become less differentiated the cross-elasticity increases

initially but will eventually drop to zero again as p * approaches zero. If products are closea

substitutes in a horizontal sense, they basically satisfy the same consumer need. Hence, in the eyes

of the consumers, a low-quality product has a particularly low value-added which is, of course,

reflected in price. A moderate percentage change in price will therefore have a small impact in

absolute terms which, in turn, implies a low cross-elasticity. A typical relation between the cross-

elasticities and the degree of horizontal product differentiation is depicted in Figure 4.

Figure 4 about here

The relation between the cross-elasticity and the number of outside firms is also complex.

Proposition 5: An increase in the number of outside firms will have an ambiguous effect on  g.

Entry will reduce g if quality differences are moderate and/or if the entrant firm produces a quality

above average. If entrant firms produce a quality below average and if quality differences are

large, g may increase.

Proof: See Appendix

Note that the cross-elasticity is the product of two ratios. An increase in the number of outside

firms has two opposite effects on g. First, the coalition will face stronger competitive pressure.

This positive effect on g is captured by the first ratio. Second, the relative size of the coalition is

reduced which will tend to decrease g. Specifically, entry implies downward pressure on p *.a

Hence, a given percentage change in price will be smaller in absolute terms. Moreover, QNC

increases, which means that collusive pricing will have a smaller impact on Q  in percentageNC

terms. This effect is captured by the second ratio (p */Q ).a
NC

Proposition 5 means that the second effect dominates in most cases. The entry of low-

quality firms may, however, increase g if quality differences are large. In that case competition is



already likely to be fierce in the low-quality segment and price-cost margins small. Hence, the

strategic effect of entry on the second ratio is likely to be small as well.

4. Policy Discussion

We are now in a position to draw some conclusions about the properties of the market delineation

procedure when both conditions are taken into account.

First, we know from Proposition 2 that the profit condition is unable to discriminate

between high-quality firms and low-quality firms. Proposition 3 implies that high-quality firms will

exhibit a larger cross-elasticity of demand. Hence, at any stage of the process, high-quality firms

are more likely to meet the cross-elasticity condition. On the other hand, Proposition 1 states that

high-quality firms have more market power than low-quality firms.

Conclusion 1: Other things equal, the assessed degree of market dominance is larger for low-

quality firms than for high-quality firms. Actual market power, measured in terms of price-cost

margins, is stronger for high-quality firms than for low-quality firms.

Second, horizontal differentiation makes it easier to pass the profit condition (Proposition 2). On

the other hand, Proposition 4 states that firms have the greatest chance of passing the cross-

elasticity test if differentiation is minimal (for high-quality firms) or moderate (for low-quality

firms).  Actual market power increases in the amount of horizontal differentiation (Proposition

1). Hence, the following tentative conclusion can be drawn.

Conclusion 2: Other things equal, the assessed degree of market dominance is likely to be smallest

for an intermediate degree of horizontal differentiation. Actual market power, measured in terms

of price-cost margins, is strongest when horizontal differentiation is maximal.

Third, an increase in the number of firms increases the chances of passing the profit condition

(Proposition 2). On the other hand, if quality differences are moderate and/or if entrant firms

produce a high quality, entry will make it more difficult to pass the cross-elasticity test



The profitability threshold is consistent with the practice in the US and the EU. The cross-elasticity threshold19

is arbitrarily set at a level where it discriminates between different firm types. A non-discriminatory threshold would,
of course, make condition ii) redundant. It is also assumed that  a=100 and n =n =5. a "a 

(Proposition 5). Actual market power decreases in the number of firms interacting strategically

with the defendant (Proposition 1). Hence, the following tentative conclusion can be drawn.

Conclusion 3: Other things equal, the assessed degree of market dominance is likely to be smallest

in markets that are moderately concentrated. Actual market power, measured in terms of price-

cost margins, is strongest when the market structure is monopolistic.

Conclusions 1, 2 and 3 suggest that the correlation between actual market power and assessed

market dominance (i.e., market concentration) can be expected to be weak and that the procedure

discriminates strongly among different sources of market power.

To gain a better understanding of the overall properties of the procedure, let us study a

simple example where 8*=1.1 and g*=0.1.  Specifically, we want to highlight how actual price-19

cost margins and assessed market shares are related to vertical and horizontal product

differentiation. The results are summarized in Table 1 where the shaded parts refer to parameter

configurations such that low-quality firms exit the market in equilibrium. 

Table 1 Assessed market shares (s) and actual price-cost margins (p *) a

"=1/2 "=3/4 "=1 "=4/3 "=2

c=1/5 s=33% s=33% s=100% s=100% s=100%

p *=31 p *=27 p *=24 p *=19 p *=9a a a a a

c=2/5 s=50% s=50% s=100%

p *=17 p *=12 p *=6a a a

c=3/5 s=50%

p *=3a

 



As expected, price-cost margins increase in the quality level and in the degree of horizontal

differentiation. The profit condition alone would indicate a triopolistic market definition when

products are remote substitutes (i.e., in the top row) and a duopolistic definition otherwise.

However, the cross-elasticity condition binds when the defendant produces a low quality. This

implies a monopolistic market structure in some of the right-hand side entries.  Evidently, the

procedure may generate both type I and type II errors. For example, the firm charging the highest

price will be assessed to have the smallest degree of market dominance while many low-price

firms are considered to benefit from monopolistic market power. The correlation between

assessed market shares and price-cost margins is in fact non-positive in this example (r=-0.38).

As indicated by Table 2 this result is independent of the level of g*. 

Table 2 The correlation between assessed market shares and price-cost 
margins for different levels of g*.

g* = 0 g* = 0.05 g* = 0.10 g* = 0.15 g* > 0.16

r = - r = -0.74 r = -0.38 r = -0.01 r = 0.00

0.61

From a policy point of view there are a number of possible conclusions to be drawn. 

First, the presence of vertical differentiation will introduce a bias in the market delineation

procedure. In analogy with the cellophane fallacy case, market power based on a quality

advantage will result in an upward bias of the cross-elasticity (and vice versa). Since the profit

condition is insensitive to differences in quality, there is no reason to believe that the two

conditions combined will lead to a positive relation between actual and assessed market power.

A possible policy recommendation would be to refrain from using the procedure if the defendant

firm is profitable (i.e., has a high price-cost margin). In any case, an estimated cross-elasticity has

to be interpreted with great care. It is important to note, however, that quality disadvantages also

introduces a bias. A defendant low-quality firm will exhibit a lower cross-elasticity, the higher the

average quality of its competitors. At the same time, its market power is weak. The elasticity

measure should therefore be interpreted with care whenever there are large quality differences

among potential competitors. Whether the defendant produces a high or a low quality is irrelevant



Many markets for consumer goods (i.e., markets for toothpaste, detergents, etc.) share this feature.20

in this respect.

Second, it is intuitively appealing to interpret a quality advantage as evidence in support

of a narrow market definition. For example, this was the standpoint of the Department of Justice

in the cellophane case. Given this standpoint, however, we may conclude that it is logically

inconsistent to base market delineation on estimates of the cross-elasticity since this measure can

be expected to increase in the level of quality. 

Third, in markets where products primarily are horizontally differentiated, applying the

profit condition can be quite misleading and should probably be avoided.   Instead, the cross-20

elasticity condition could be given greater emphasis. If the defendant is a high-quality firm, or if

products are vertically undifferentiated, a low cross-elasticity can be interpreted as evidence in

support of a narrow market definition. If the defendant produces a low-quality, there is a non-

linear relation between the cross-elasticity and actual market power, so that the elasticity should

be interpreted with greater care.

  Finally, it should be kept in mind that the results are based on the assumption of equal

marginal costs, i.e., we model a situation where quality depends primarily on fixed investments.

Hence, the results may not be applicable in markets where marginal cost and product quality are

strongly related. Moreover, the distribution of product quality is often more complex in reality.

This might tend to make the quality bias less pronounced in the sense that relative firm sizes

would matter more.  
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Appendix

Expressions referred to in Section 3:

Proof of Proposition 4

First, since that the cross-elasticity is a ratio, it can be written in the form g=A/B, where A and

B are functions of the parameters of the model. Hence, sign(Mg/Mc)=sign(ANB-BNA)/sign(1).

Second, let us define x/n -n .  It then follows that 1=(n  -x)(n +x)g(x), where the first twoa a a "a
C

terms are positive. In turn, g(x) can be written in the form g(x)=xf -h, where f and h are functions2

of the parameters.  Hence, to prove the first part of the proposition it is sufficient to show that

h is negative for "0[0, 1]. It is straightforward to show that M f/M" >0. By continuity it then2 2

follows that f reaches its maximum for "=0 or "=1. However, f is negative when evaluated at both



g(1)  '  
cn C

a

c(na%n"a&2)%1

of these points. To prove the second part of the proposition, note that g is a positive number as

long as all firms have a positive output in the Nash equilibrium. Note also that  g=0 for c=0, i.e.

when firms have monopolistic market power. If ">1, so that the coalition produces a quality

below average, p * and q * will gradually approach zero as the degree of horizontal differentiationa a

is reduced (i.e. as c is increased). g is identically equal to zero at c=c, where c is defined in the- -

first part of this appendix. It is straightforward to show that Mc/M"<0 and that c=1 for "=1. Thus,- -

c#1. To sum up: i) g=0 for c=0 and c=c; ii) g>0 for c0(0, c); and iii)  g is not defined for c>c. ~- - - -

Proof of Proposition 5

If products are vertically undifferentiated (so that "=1) then,

which is strictly decreasing in n  (and n ). By continuity it follows that g decreases in n  (and n )a "a a "a

also when quality differences are moderate. This proves the first part of the proposition. 

The remaining part of the proof is carried out in two steps where we analyse the effect of

an increase in n  and n , respectively.  Let us start with the first experiment. As before, since thea "a

cross-elasticity is a ratio, it can be written in the form g=A/B. Hence, sign(Mg/Mn )=sign(ANB-a

BNA)/sign(1), where 1=cn g("). The function g(") is quadratic and M g/M" <0. We alreadya
C 2 2

know that g(1)<0. If gN(1)>0 it follows that g(")<0 for "0[0, 1]. In other words, g will be

negatively affected by entry as long as "<1 (so that the entrant produces a quality above average).

Showing that gN(1)>0 is tedious but fairly straightforward. gN(1) is quadratic and concave in n .a
C

Hence it reaches its minimum either in n =1 or in n =n . Both gN(1*n =1) and gN(1*n =n ) area a a a a a
C C C C

positive, however. When ">1 there exist parameter configurations such that g(") is positive but

the exact conditions are complex.

In order to evaluate the effect of a change in n  let us again write the cross-elasticity as"a

a ratio g=A/B. Note that sign(Mg/Mn )=sign(ANB-BNA)/sign(1), where 1=cn h("). h(") is"a a
C

quadratic and M h/M" <0. From the first part of the proof we know that h(1)<0. If hN(1)<0 it2 2



follows that h(")<0 for ">1. In other words, g will be negatively affected by entry as long as ">1

(so that the entrant produces a quality above average). hN(1) is quadratic and convex in n . Hencea
C

it reaches its maximum either in n =1 or in n =n . Both hN(1*n =1) and hN(1*n =n ) area a a a a a
C C C C

negative, however. When "<1 there exist parameter configurations such that h(") is positive but

again the exact conditions are complex. ~


