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We investigate the nature of competitive equilibrium for brands competing in a multi-attribute
product space when consumer preferences for product attributes follow nonuniform distributions.
We establish subgame-perfect equilibria in a two-stage game, where firms choose positions in the
first stage and prices in the second stage. Two types of entry scenarios are investigated. In the
first, the number of brands is given exogenously, and all of them choose positions simultaneously.
In the second scenario, firms enter in sequence, and the early entrants can choose strategies to
deter the entry of later entrants. We find the equilibria for two, three, and four brands for consumer
preferences that follow a beta distribution. Nonuniform distributions result in equilibrium con-
figurations that are substantially different from those obtained for uniform consumer distributions.
In the two brands case, for sufficiently concentrated distributions we find asymmetric position
equilibria with one firm at the corner of the market and one firm at an interior position. In the
case of three brands, for sufficiently concentrated preferences we find symmetric equilibria that
do not yield maximal differentiation. We also establish an equilibrium for the case of four competing
brands. In addition we characterize entry deterring positioning strategies and examine how they
vary with the distribution of consumer preferences.

(Competitive Strategy; Product Policy; Game Theory)

1. Introduction

Positioning, the place a product occupies in a given market, is the foundation of
marketing strategy. A brand’s position differentiates it from its competitors on attributes
considered important by target customers and gives it a distinctive identity in their minds.
As Wind (1990, 387) puts it, positioning “is the product’s reason for being, the reason
why consumers buy it.” In the marketing literature it is now well accepted that a brand’s
position is an important determinant of its competitive strength and that the brand’s
physical design and marketing strategy must be consistent with its intended position
(Urban and Hauser 1980, Kotler 1990, Wind 1990). Firms position their brands by
selecting the optimal mix of tangible and intangible product attributes as well as prices.
The distribution of consumer preferences and the existing or anticipated positions of
competitive brands are both critical inputs to the positioning decision. Product positioning,
therefore, requires a synthesis of consumer and competitor analyses ( Shapiro, Dolan and
Quelch 1985).

248

0732-2399/94/1303/0248%$01.25

Copyright © 1994, The Institute of Management Sciences/Operations Research Society of America



POSITIONING IN MARKETS WITH NONUNIFORM PREFERENCES 249

Given the importance of the positioning decision, a number of analytical frameworks
have been proposed for optimally positioning brands in competitive markets. Hauser
and Shugan’s (1983) “Defender’” model, for example, investigates the optimal defensive
response to a new entrant. Hauser (1988) extends the basic Defender framework and
determines the competitive position and price equilibrium among brands competing in
a multi-attribute space. Price and position equilibria are also investigated by Moorthy
(1988), Kumar and Sudarshan (1988), and Carpenter ( 1989), among others. Moorthy
(1988) examines duopoly firms competing on price and a single quality attribute. Car-
penter (1989) looks at a two-attribute model in which consumers have ideal points that
describe their most preferred levels of each attribute.

Ever since the publication of Hotelling’s (1929) paper, competitive positioning issues
have been studied by economists. The Hotelling model sought to determine the optimal
location of retail firms in a linear market with uniform distribution of consumers. Hotelling
argued that two sellers in this market would both cluster at the center to maximize their
respective market shares. This is the principle of minimum differentiation. D’ Aspremont,
Gabszewicz, and Thisse (1979 ) show that minimum differentiation is not an equilibrium
in the Hotelling model if one allows for the possibility that firms can undercut their
competitor’s price to capture the entire market. They modify Hotelling’s model to ensure
price equilibrium at all product positions and show that firms differentiate maximally in
equilibrium. The models of Shaked and Sutton (1982), Economides (1984, 1986b) and
Hauser (1988), among others, too, suggest differentiation rather than clustering of brands.

In a competitive market, the optimal product positions are determined by the interplay
of two opposing influences. The price rivalry between closely positioned brands provides
incentives for differentiation. Greater differentiation reduces the intensity of price rivalry
and increases profits for all firms. This motivation is counteracted, however, by the
tendency of firms to cluster around the majority customer preference. This exerts an
agglomerative influence as firms want to position where consumers are. In most models
that assume uniform consumer preferences, the strategic effect due to price competition
dominates the agglomerative influence and yields maximal differentiation of brands as
the equilibrium outcome.

Starting with Hotelling, most models of spatial competition, whether in marketing or
economics, have assumed a uniform distribution for consumers preferences. Models in
spatial economics, for example, assume that the density of consumers is the same every-
where in the market. Brand-positioning models deal with consumer preferences rather
than their physical location, but the uniformity assumption persists. They typically assume
that consumer preferences for product attributes are distributed uniformly in the attribute
space. The uniformity assumption is convenient for deriving analytical results, but it
may not be highly satisfactory in representing actual consumer distributions in many
markets. Consider, for example, the market for symbolic algebra computer software.
Products in this market can be characterized by their position along two attributes: 1)
processing speed, and 2) flexibility (characterized by the number of built-in functions
and applications). The distribution of consumer preferences in this market is unlikely
to be uniform (i.e., equal number of consumers preferring each possible combination of
the two attributes). Only a few consumers would want extreme speed at the expense of
flexibility or extreme flexibility at very slow speeds. The majority of users would give
about equal weight to both attributes, leading to a non-uniform distribution of preferences.

It is likely that positioning strategies that are optimal when consumer preferences are
uniformly distributed may not be desirable in markets with non-uniform preferences.
Shugan (1987), for example, finds that market share predictions based on the Defender
model vary significantly depending on the particular distribution of consumer preference
that is assumed. Analysis of positioning strategies of two brands competing in a
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two-dimensional perceptual space leads Carpenter (1989) to conclude that unimodal
taste distributions encourage brands to locate at the center of the market when advertising
and distribution effects are not prominent. It is important therefore to understand how
consumer heterogeneity influences product positioning decisions of firms. Would the
strategic impact of price competition continue to dominate even if the market is relatively
homogeneous? Would non-uniformity of consumer preferences bestow special advantages
to first movers by allowing them to capture majority segments? Would incentives to
deter entry vary with different patterns of consumer preference heterogeneity? We seek
to answer these questions.

We study the nature of competition among firms by investigating the properties of
sub-game perfect Nash equilibria in markets with two, three or four brands and non-
uniform consumer preference distributions. Many of the resulting position-price equilibria
are different from those obtained for uniform preference distributions. D’Aspermont et
al. (1979) and Hauser ( 1988), for example, find that for uniform preference distributions
the equilibrium is one of maximal differentiation. With non-uniform preferences, on the
other hand, we find that brands are neither clustered nor maximally differentiated. With
three brands, for example, we find that the exterior brands do not move away as far as
possible from the central brand. They take internal positions, and these positions are
related directly to the variance of the distribution of consumer preferences.

We also present results for two and four-firm equilibria. With unimodal symmetric
preference distributions there are two equilibria in a duopoly, each a mirror image of
the other. When consumers are relatively heterogeneous in their preference for the product
attributes, the resulting equilibrium is one of maximal differentiation. However, when
consumer preferences are relatively homogeneous, the equilibrium is asymmetric around
the modal consumer preference. That is, one brand positions internally while the other
chooses a position at the opposite extreme of the product space. Further, the switch from
the symmetric to the asymmetric equilibrium happens abruptly as the consumers dis-
tribution becomes more concentrated. For four brands, we find equilibria for uniform
as well as unimodal distributions. In general, nonuniform distributions lead to results
that are markedly different from those obtained for uniform consumer distributions.

The optimal positions of brands depend critically on the total number of brands and
the sequence in which they enter the market. To date, most models of competitive brand
positioning assume that the number of brands in the market is determined exogenously
and that these brands enter (or reposition ) simultaneously (Hauser 1988, Neven 1986).
In addition to examining simultaneous positioning, we also investigate equilibrium when
firms enter sequentially. We assume that early entrants have foresight and are able to
predict how later entrants will respond to their positions ( Prescott and Visscher 1977).
As Lane (1980, 238), argued, sequential entry with foresight is a useful equilibrium
concept ‘“‘because it enables entry to be made endogenous to the model in a meaningful
manner.” We explore how early entrants can use their positions to deter entry of other
brands and how entry deterrence strategies are affected by the distribution of consumer
preferences. We find that the equilibrium configuration under sequential entry differs
from that under simultaneous positioning.

The rest of the paper is organized as follows: Section 2 defines the main features of
our model. Section 2.1 briefly states our assumptions regarding the product space. In
§2.2 we outline our use of the beta distribution to describe the distribution of consumer
preferences. Section 2.3 describes the nature of the positioning-price game. Section 3
presents results for the simultaneous entry case. We discuss, in turn, the price-location
equilibria for two, three, and four brands. Section 4 looks at positioning strategies when
firms enter the market sequentially rather than simultaneously. Section 5 presents some
concluding remarks.



