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Models of (horizontal) product differentiation generally admit many equilibria. These include
concentrated equilibria, in which few firms each offer many products, and fragmented equi-
libria, in which many firms each offer one product. Since these outcomes depend in a delicate
way on features of the models that are hard to identify or proxy empirically, these models
may seem empirically empty in regard to predictions about industrial structure. This article
proposes a simple and natural reparameterization of such models in terms of empirically
observable market characteristics, thereby generating testable predictions about the rela-
tionship between market size and market structure (concentration,).

1. Introduction

® In reviewing a quarter century of development in the theory of imperfect competition,
Joan Robinson (1953 ) remarked that the most glaring gap in the literature lay in the absence
of any serious treatment of market equilibrium with multiproduct firms. It is only in the
past decade that a series of studies tackling particular aspects of this problem has appeared.
The early work, following Schmalensee (1978), focused on the question of whether a first
mover could establish a monopoly outcome by means of a strategy of product proliferation
under, conditions of sequential entry. (See, in particular, Hay (1976), Bonanno (1987),
and Judd (1985).) Later work emphasized the role of cost factors (economies of scope)
in generating outcomes in which some firms produce several products (Panzar and
Willig, 1981).

More recently, some authors have begun to examine the role of demand factors (Wol-
insky, 1986). It is this last strand in the literature that provides the point of departure for
the present article. We abstract from any cost-based influences in that we assume that the
cost of production of any particular product is the same for each firm, regardless of what
other products it may produce (no scope economies). We also assume that the sunk costs
that must be incurred in setting up production are exogenously given; that is, we abstract
from the role of endogenous sunk costs explored in the vertical product differentiation
literature (Shaked and Sutton, 1987).

The basic question addressed in this literature may be phrased as follows. In the presence
of multiproduct firms, we might expect to find fragmented equilibria, in which a large
number of firms each offer a small range of products, and/or concentrated equilibria in
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which a small number of firms each offer many products. What, then, are the basic features
of consumer preferences (i.e., the structure of demand) that lead to the appearance of the
various types of equilibria?

The answer that we give to this question is couched in terms of two basic features of
market demand, which have an intuitively natural interpretation. The central object of this
article is to set out this way of looking at the problem. The two basic features of market
demand, in terms of which we present our analysis, are best motivated by comparing the
incentive to introduce a new variety faced by a monopolist with that faced by a new entrant.

For the monopolist, the incentive to introduce a new variety is determined by the
demand for the new product net of any loss of sales incurred on his existing products. This
expansion effect, which can for our purposes be measured by the increase in monopoly
profit, is the first of the two basic features on which our analysis rests. For the new entrant,
however, what matters is the level of demand for the new variety; he escapes the negative
externality suffered by the monopolist on his existing products. On the other hand, the
entrant’s incentive to introduce the new product is weakened, vis-a-vis the monopolist,
insofar as competition reduces the equilibrium price of the new offering. Thus, the equilib-
rium outcome reflects the balance of two effects: the expansion effect just mentioned and
the competition effect, which can be measured by the gap between prices under a competitive
outcome and those under a monopolistic one.

The main novelty of the present treatment lies, then, in presenting this way of para-
meterizing the problem. This approach may be contrasted with the more popular param-
eterizations of such problems in the recent literature, which have emphasized the degree of
substitutability between the products as a key determinant of structure. Useful though such
a representation is, we argue in what follows that the degree of substitutability between the
products affects the outcome in two distinct ways (represented by the expansion and the
competition effects, respectively) and that unravelling these two contributions in the way
proposed here can lead to a better understanding of what is happening in these models.

Our central aim, then, is to show how the equilibrium pattern of outcomes can be
characterized in terms of these two effects. The effects are most easily illustrated in the
context of a model in which there are only two goods and in which no good is produced
by more than one firm. Here, there is just one relevant measure of market expansion (from
one to two goods) and competition (a two-good monopolist versus two single-product firms).
This permits a particularly simple graphical representation of the relevant relationships.
When more goods are introduced, the same underlying effects operate to determine the
pattern of equilibrium outcomes. But, in this setting, a graphical representation is less useful,
as we must distinguish several expansion effects (from one to two goods, from two to three
goods, erc.) and several competition effects.

We begin our analysis with a rather full treatment of the two-good case. In Section 2,
we set out an elementary analytical framework for the two-good setup. In Section 3, we
analyze a specific model (the basic linear model) within this framework. In Section 4, we
informally describe a number of extensions of the basic linear model before going on to
develop one of these in detail (the extended linear model). This last model is then extended
to the three-good case, which is analyzed in Section 5. Finally, in Section 6 we look at the
case in which our assumption of strategic symmetry (simultaneous entry) is replaced by
one of sequential entry.

Running through the article is a central thread regarding the relationship between
market size and equilibrium outcomes. The reason for emphasizing this relationship is that
it appears to offer a particularly helpful route towards the empirical testing of this type
of model.!

! See, for example, Bresnahan and Reiss (1987) and the discussion in Sutton (1989).
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2. The two-good case: an elementary framework

B We begin by setting out an elementary two-good framework, within which we can
discuss the key parameters that induce the appearance of various kinds of equilibrium
configurations across a broad class of models. Then, in the next section, we set out some
specific models and show how they can be analyzed using this framework. In later sections,
we extend the framework in various ways.

The basic two-good framework of the present section applies to a class of models with
the following characteristics:

(i) Only two distinct varieties of goods can be produced.

(ii) The market is characterized in terms of a two-stage game, in which each of a number
of firms (potential entrants) chooses at stage 1 which product(s) it will produce. It incurs
a “sunk cost” of € > 0 per product entered.

(iii) Each variety can be produced by at most one firm. We simply assume this for the
moment.? v

(iv) In the second stage of the game, the firms choose their respective prices. At this point,
we do not impose any restrictions on the form of price competition involved. The examples
developed below include both the case of a Nash equilibrium in prices (Bertrand equilibrium )
and the case of joint profit maximization.

(v) Products enter symmetrically into firms’ profit functions, so we can denote the profit
functions corresponding to each of the possible product configurations entered at stage 1
by m(1,0), m(2,0), and =(1, 1), where w(k, /) denotes the profit of a firm with k products
in the presence of a rival with / products.

We focus on characterizing the equilibria of this game.? The menu of configurations
which form equilibria in this setting depends only on the values of the stage 2 profits,
m(1,0), m(2, 0), and =(1, 1). This leads us to begin by offering a general characterization
of these equilibria in terms of two functions of the w(k, /) to which we can attach a simple
economic interpretation. We assume that #(2, 0) = w(1, 0), i.e., that the introduction of a
second product will not reduce a monopolist’s total profit, and that «(2, 0) > 2«(1, 1),
i.e., that monopolization will not reduce total profit. We also assume that firms enter si-
multaneously at stage 1. (The case of sequential entry is considered in Section 4.)

As we noted in the introduction, the incentives for an incumbent or entrant to introduce
a new product depend on two effects. The first is the expansion effect, which we measure
by

_m(2,0) —=(1,0)

E (1, 0)

E denotes the fractional increase in profit enjoyed by an incumbent monopolist who intro-
duces a second product. This measures the degree to which total demand is increased when
a new product is introduced. The second effect is the competition effect, which we measure
by
_m(2,0) —2x(1, 1)

27(1, 1)

C denotes the fractional difference between the industry’s profits under monopoly and its

C

2 Some of the cases examined later involve the use of a Nash equilibrium in prices (Bertrand equilibrium);
in this setting, the present assumption turns out to be superfluous, as it can be shown that no firm would wish to
produce a product identical to its rivals’ at equilibrium.

3 If we characterize the second-stage price competition game as a Nash equilibrium in prices, then our present
procedure amounts to the conventional one of seeking a (subgame) perfect equilibrium in the two-stage game.
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profits under competition. Thus, C measures the incentive to monopolize; the stronger the
degree of price competition in the market, the larger is C.

Given the restrictions on the w(k, /) noted above, we have E = 0 and C = 0. Now ,
the conditions for a configuration of each possible kind to be supported as a (subgame
perfect) equilibrium are readily stated in terms of the optimal reply functions as follows.
Let (i > j) denote “j is the optimal reply to i.” Then, the necessary and sufficient conditions
for each possible optimal reply are given in Table 1.

We assume throughout that 7(1, 0) > ¢, i.e., the market is viable in that it is certainly
profitable to enter one product. (This assumption is used in writing down the conditions
for (0 = 2) in Table 1.)* To simplify the notation, we normalize our model by choosing
the units such that (1, 0) = 1; we assume henceforward that 0 < e < 1.

These optimal replies suffice to determine the equilibria of the model. The (simultaneous
entry) Nash equilibria correspond to those pairs of strategies, each of which is an optimal
reply to the other. (For a discussion of sequential entry, see Section 6.)

Table 1 can be used to partition (E, C) space into a number of zones that correspond
to different patterns of optimal replies. Any particular (two-good ) model can be represented
by a point in (E, C) space, and this serves to specify the equilibria of the model. It remains,
therefore, to demonstrate that a range of reasonable models that span various (E, C) com-
binations can be adduced.

To illustrate the way in which different market environments correspond to different
(E, C) combinations, consider the following examples.

Example 1: Perfect substitutes. Consider a situation in which the two distinct products
converge in their characteristics to the point where they are virtually identical. The intro-
duction of the second product now causes no market expansion, but competition is likely
to be very strong; so, E = 0, while C becomes large.

Example 2: Islands. Assume that the two goods are sold to different groups of consumers
and that neither group values the product favored by the other. Here, the two products are
essentially independent of each other; we get a maximal expansion effect but no competition
effect (E =1, C =0).

Example 3: Joint profit maximization. Consider a market in which close substitute goods
are offered, but in which the prices of rival firms are determined by joint profit maximization.
Then, we have E = 0 and C = 0.

We return to these and other examples in later sections.

Using the definitions of £ and C and the fact that #(1, 0) = 1, we can illustrate the
zones in (E, C) space which are associated with the various forms of optimal reply. (See
Figure 1.) To construct Figure 1, recall that =(1, 0) = 1 and note that, in terms of £ and
C, the condition 7(1, 1) = e becomes E = 2¢C + 2¢ — 1 and (2, 0) — 7(1, 0) = ¢ becomes

TABLE 1 Conditions for Optimal Replies

Optimal Reply Conditions
0O-=1 w(1,0) > ¢, m(2,0) — n(1,0) <e
-2 w(1,0) > ¢, m(2,0) — w(1,0) > ¢
1-0) w1, 1) <e
(1-1) (1, 1)> ¢
2-0) (always true)

4 The conditions for (0 — 2) are that m(2, 0) > 2¢ and that 7(2, 0) — =(1, 0) > €. Since we assume that
w(1, 0) > ¢, this reduces to the requirement specified in Table 1.



