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Optimal Marketing Strategies for Static Information
Abstract
Manufacturers of consumer packaged goods make frequent use of external market
research to better target advertising and promotion and to improve the impact of creative
executions.. As a result, many firms are active in the preparation of household data bases
or usage and attitude studies which they then market to manufacturers. Information like this
is collected once and is relatively static from year to year. It can be thought of as static
information in contrast to the rolling information sold by Nielsen and IRI. Interestingly,
different approaches are used to sell this information.
The objective of this paper is to analyze two different selling policies that
information sellers employ to market or sell this information to manufacturers: an
exclusive approach where the information is sold to a limited number of manufacturers or
a penetration approach where the information is sold to many manufacturers. We
consider a stylized two manufacturer industry where an exclusive strategy involves selling
the information to only one manufacturer and a penetration strategy involves making the
information available to both. After the selling of the information, the manufacturers
engage in a sequential marketing/price game in which the role of marketing is to inform
consumers about the existence and attributes of products. Marketing activity is assumed to
occur prior to pricing decisions and the value of the information being sold by the
information seller is that it provides a reduction in the per unit marketing cost for
manufacturers. The seller will choose the selling approach which yields him the greatest
profit: this entails comparing "the price that one manufacturer will pay to use the
information exclusively" to "two times the price the manufacturers are willing to pay if they
both obtain the information".
This problem is complex because of the unique characteristics of information.
Information is infinitely divisible (the seller can provide it to an additional manufacturer at
negligible cost) similar to a public good; however, in contrast to public goods, there are
often significant externalities between purchasers of information. Admati and Pfleiderer
(1986) note that it is these externalities that may lead a monopoly suppler of information to
treat symmetric buyers of information asymmetrically.
The degree of differentiation in the market (the degree to which consumers
prefer one manufacturer's product versus the other) is found to be the key determinant of
the optimal selling strategy. In certain situations, the cost of marketing is also found to be
a key determinant of the optimal selling strategy.
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The degree of differentiation creates three distinct zones of competition: weak,
moderate and full. When the degree of differentiation is moderate or full, penetration
selling is found to dominate exclusive selling. In these conditions, the decisions of each
manufacturer's consumers are less interdependent and this means that the previously
mentioned externalities between manufacturers are weaker. With higher differentiation,
information is closer to a standard commodity so the information seller will treat the
manufacturers symmetrically using a penetration strategy.
While penetration strategies are preferred when the degree of differentiation is
moderate or full; when products are weakly differentiated, the optimal strategy depends
on the cost of marketing both with and without the marketing information. Specifically,
when marketing is expensive without the information (such that there is plenty of
opportunity for market expansion), an exclusive strategy is optimal. An exclusive sale
provides the purchaser of the information with the ability to act like a monopolist (and in
many cases force the competitor from the market) because the non-purchaser is left with
very high marketing costs. However, when marketing costs are either intermediate or low
initially, penetration approaches are preferred if the cost reduction provided by the
marketing information is not too large. Once marketing intensities reach a certain level,
the manufacturers strategically restrain marketing activity to sustain prices (and hence
profit in the final stage of the game). When marketing activity is restrained, the main role of
the information is to provide cost savings to manufacturers on essentially unchanged levels
of activity. In these conditions, a penetration strategy allows the information seller to
extract these savings from both manufacturers.
A further finding of note is that when products are weakly differentiated, marketing
information which provides a large cost reduction has the potential to destabilise markets.
With large cost reductions, marketing activity can be "too cheap" for manufacturers to
restrain marketing activity and this leads to the non-existence of pure strategy equilibria.
Key Words: marketing of information, advertising/price competition, customer
lists, exclusive contracts, static versus 'rolling' data.
1.0

Introduction

As a result of the rapid growth of information technology and computing power
over the last twenty years, many firms are now involved in the gathering of information
about markets and consumers. Information is now relatively easy to collect (due to
scanner technology), easy to store, and cheap to process. In addition, analysis can be
presented effectively to managers who are not technically sophisticated. Some
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information is either collected once or is relatively static from year to year' (for example,
household data bases compiled by targeted couponing firms, subscriber lists, usage and
attitude studies, and lifestyle and image studies). These data can be thought of as static
information (in contrast, 'rolling' volume and share information marketed by Nielsen and
IRI must be purchased regularly to be useful). Manufacturers value static information
because it can be used to improve the effectiveness of marketing spending. Interestingly,
different approaches are used to sell this information to manufacturers across industries.
At times, this information is offered to firms exclusively by category and in other cases, it
is sold to many firms on a straightforward user-pay basis.
The key question that this research will address is:
What are the key factors which determine the optimal approach for selling static
marketing information to differentiated manufacturers?
This leads to three secondary questions:
1) How do we model the decision making process for the seller of information: the
choice of selling approach (i.e. penetration or exclusivity) and the setting of price?
2) How do we model the degree of differentiation in a market and does this help us to
understand the optimal strategy that will be chosen by a seller of information?
3) Do pre-existing marketing costs affect the optimal strategy for the seller of
information and if so when?
This research develops an analytical framework which represents the situation faced by a
seller who has information which can reduce the per unit marketing cost for
manufacturers. Three distinct parts of the process: the selling of the information to
manufacturers, decisions about marketing reach and pricing by manufacturers and
purchase decisions by consumers, are the basis of the analysis. In the next two sections,
we discuss aspects of information that need to be considered in developing a model for its
marketing.
2.0 How is Information Different from Other Products and Why is It Valuable?
There are several attributes of information that need to be recognized. Arrow
(1962) notes that information has many of the elements typical of a public good. Another
key attribute discussed by Eden (1969) is that information is primarily an intermediate

1 The importance of static information is underlined by a recent article: "Data Wars", in The Economist, July
22-28, 1995, 60. One time (or static) research accounts for more than half of the market research conducted
world-wide.
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good (it derives its value from what it allows an individual to do) 2 . In addition,
information can be sold directly to users (in printed form for example) or indirectly (as an
opportunity to participate in a programme which is has been developed using the
information).
First, we consider the implications of information having many of the
characteristics typical of a public good. From the early work of Samuelson (1947: 1954:
1955), an essential property of a public good is that its consumption by one individual
does not prevent others from consuming it. A second essential property of a public good
is that its consumption by one more person does not reduce the enjoyment of others who
are already consuming it.
Arrow (1962) notes that knowledge (or information), once created, is easily
disseminated and jointly consumed; thus, the marginal cost of provision to an additional
consumer is low. This describes exactly the situation of market information gathered by a
research firm. A research firm often incurs substantial cost to assemble and put
information into a form that is useable by manufacturers; however, once this is done, a
firm incurs close to zero cost to provide the information to an additional manufacturer3.
Nevertheless, information does not fully meet the definition of a public good because
consumption of the information by a second manufacturer can diminish the value of that
information to a first manufacturer (since the information can be used competitively). As
noted by Admati and Pfleiderer (1986), this characteristic of information means that a
monopolist selling information might not treat homogenous buyers symmetrically. A
monopolist selling a standard commodity will always treat buyers symmetrically however,
this may not be true for the sales of information where externalities are significant.
Second, information is an intermediate good because it is valuable only as a result
of the things it permits the buyer to do. As noted by Rugman, Lecraw and Booth (1985),
knowledge (or information) is valuable because of its use in the development, production,
distribution, and sales of goods and services. In the context of this analysis, the
information has the specific role of allowing a manufacturer to implement its
advertising/promotion activity more effectively. For our purposes, we will simply assume
that the information allows a given level of advertising/promotion activity to be achieved
at a lower cost per unit4 . This is important because lower per unit costs of marketing:
1)

can generate significant benefits for manufacturers if the cost of obtaining a
desired impact in the market is reduced. (e.g. the value of market information has

2 Information does not have intrinsic value in the way an apple does, although there are individuals for
whom information has value in and of itself (e.g. trivia buffs or internet junIdest).
3 Arrow (1962) also mentions that suppliers do not offer information on the open market because any
purchaser can reproduce it at little or no cost. Suppliers of information use legal measures to make
information an appropriable commodity.
4 Advertising and promotion activities include the development of new stores, direct mail/catalogue
campaigns, sponsorship of sporting activities, and local advertising.
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been 'cost saving' if by using the market information optimally, the manufacturer
reduces its expenditures on marketing but retains all of its customers and they
continue to purchase at the same level).
2)

can provide enhanced opportunity for a manufacturer to reach consumers of
competitive products and demonstrate (by providing information s ) that its product
is better suited to their tastes. Here, the 'value' provided to manufacturers by
market information is its ability to facilitate business stealing (i.e. as noted in
Tirole (1990), this can also be called 'trade diversion').

3)

can make it feasible for manufacturers to inform more consumers about the
availability and/or benefits provided by their products. When the main effect of
the information is to increase the size of the market, the 'value' provided by the
information is one of 'market expansion'.

Anytime firms provide information to a manufacturer, the benefits are due to cost saving,
business stealing, market expansion or a combination of these 'values'.
Third, the marketing of information may take place as a direct sale or as an
indirect sale. This means that the market for information is quite broad and is not limited
to exchanges where agents sell tables of information to buyers. For example, many
customer lists can be purchased directly by manufacturers while some retailers ' sell' the
benefits of their database by allowing manufacturers to participate in club member
promotions 6 . Targeted couponing firms are amongst the best known "indirect" sellers of
information. These firms use proprietary household data bases to target manufacturers'
coupons to high potential households and do not sell their data directly.
3.0

Background Literature

An important development in economics over the last 20 years has been the
recognition and sophistication of information economics. As noted by Milgrom and
Roberts (1992), the importance of pre-contractual information asymmetries has been one
of the major themes of economic research for the last two decades 7 . However, the
objective of this paper is to analyze a marketing situation in which information is not an

5 A key role of advertising, information booklets, direct sampling or trial generating promotions is to
provide information to consumers.
6 As noted in "Computer-dating the customer", Retailing Survey in
The Economist, March 4, 1995, 7; Vons,
a Los Angeles supermarket chain, uses its 'club' to obtain promotional funds from manufacturers.
7 Seminal papers in the area with regards to problems of hidden information (a.k.a. adverse selection) are
Akerlof (1970), Spence (1977) and Rothschild and Stiglitz (1976). Several key papers which address
hidden action (a.k.a. moral hazard) are Pauly (1968), Rothschild and Stiglitz (1976), and Holmstrom (1979).
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environmental factor in analyzing a problem but a product that one agent is selling to
another.
This is similar to the stream of literature initiated by Arrow (1962) which
examines the incentive for innovation (research and development) in a free market
economy. Specifically, Arrow analyses how the efficiency of an economy in allocating
resources to research and development is affected by factors such as market structure and
government intervention. This seminal article spurred a series of articles on optimal
selling approaches for innovation. Most of the research considers downstream markets
with homogenous products and innovations which allow these products to be made more
cheaply8.
Information is also a critical ingredient in the financial industry. Not surprisingly,
a significant body of research analyses the selling strategies of private agents who possess
data which is informative about how much certain assets are worth. Traders and investors
want this information because they can use it to improve their trading performance in
asset markets. An early paper in this area by Grossman and Stiglitz (1980) uses a noisy
Rational Expectations Equilibrium 9 to show that owners of information maximise their
compensation by selling their information to some but not all traders. The reason for this
is that the value of the information to an individual trader is inversely related to how many
traders have it. The more uninformed traders there are, the more advantageous trading is
likely to be for informed traders because the market price of assets is only partially
reflective of the information which informed traders have (uniformed traders observe
prices and cannot observe the action of informed traders). Other work in this area
includes Admati and Pfleiderer (1986) in which a monopolistic seller of information has
an incentive to add noise to his information (the noise reduces the degree to which
informative prices leak information). Admati and Pfleiderer (1988, 1990) consider
different approaches that agents have for capitalizing on the value of their information
including trading on the information themselves and indirect selling (by selling shares in a
mutual fund that is created using the private information).
The selling of information has received less attention in the marketing literature;
however, its importance is underlined by the significant expenditures that most consumer
packaged goods firms make on market research and information 10 . A recent paper by
Sarvary and Parker (1995) addresses a situation in which consultants are selling noisy
information to risk averse firms. The objective of the firms in this model is to obtain a
precise estimate of some variable at reasonable cost. The externalities between the
products of different consultants can lead to situations in which a consultant can be better

8 Important articles in this area include Kamien and Tauber (1984; 1986), and Katz and Shapiro (1984;
1985).
9 The noisy rational expectations model is attributed to Robert Lucas (1972).
1° Also noted in The Economist, July 22-28, 1995, Cantar, a British research group reports world-wide
market research sales of $8.7 billion in 1994.
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off facing competition than if he were a monopolist. It should be noted however, that
Sarvary and Parker do not explicitly consider how the information is used by the firms.
In contrast, an objective of this research is to capture the intermediate character of
information and how it is used by manufacturers. In addition, the externalities between
buyers of the information will be recognized similar to the previously mentioned stream
of literature in finance.
4.0 Overview of the Model
The model in this paper consists of a game in which there are three types of
protagonists: consumers, manufacturers, and a firm which sells information".
Conceptually, the game being examined has two phases.
The first phase is the pricing and selling of information to manufacturers by a
monopolistic information seller. The information seller chooses between two selling
approaches: exclusive contracts (where only one manufacturer receives the information at
the quoted price) and non-exclusive contracts (where any manufacturer willing to pay the
quoted price receives the information). The transaction cost associated with selling the
information is assumed to be zero.
The second phase of the process occurs after manufacturers have decided
whether or not to purchase the information. It consists first, of manufacturers
(independently) directing marketing activity towards consumers and then setting prices for
their products (the information, if purchased by manufacturers, reduces the per unit cost
of marketing activity). Second, consumers (who are informed) will buy the
manufacturer's product which provides them with maximum utility. All three
protagonists are assumed to be risk neutral and the objective is to identify pure strategy
equilibria.
The Seller of Information and the First Phase of the Model
The information seller's objective is to maximize profit from the sale of the
information by choosing an optimal selling approach (exclusivity or penetration) 12 . The
seller is forward looking and calculates the optimal prices for each strategy and then uses
these prices to compare the returns from each option. The extensive form of this phase is
shown in Figure 1.

11

•

•

An implicit assumption of this model is that manufacturers market directly to consumers. The model is
also consistent with an industry in which manufacturers supply to many retailers that compete fiercely.
12 The information seller is assumed to possess information that is valuable to manufacturers (we do not
address how the seller obtained the information). Moreover, we assume that the information seller does not
have the ability to use the information directly.
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(Figure 1)
In this phase, the key decisions by the players shown in Figure 1 can be summarized as
follows:
Step 1.

The information seller chooses selling approach (exclusive or not).

Step 2.

The information seller sets prices for information conditional on the selling
approach that he has chosen13.

Step 3.

Manufacturers make decisions whether to purchase the information conditional on
the terms and price offered by the information seller.
When the information seller chooses an exclusive strategy, the information seller is
precluded from selling it to the other manufacturer if the first manufacturers buys the
information (we assume that information sellers cannot cheat on an exclusive agreement).
In Figure 1, Manufacturer 1 receives the exclusive offer first but because the
manufacturers are identical (prior to the sale of the information), this is arbitrary 14 . Under
the penetration strategy, the offer is made simultaneously to both manufacturers.
In Figure 1, the three dimensional outcome vectors describe the payoffs for the
information seller, Manufacturer 1 and Manufacturer 2 for each decision combination.
These payoffs are determined based on the outcome of manufacturer competition given
the strategy and prices chosen by the information seller. The profit quantities (7ca , ltd)
describe the equilibrium profit for manufacturers in the final part of the game when one
manufacturer has market information (and has a per unit marketing cost of anew) and the
other does not (and has a per unit marketing cost of aold). The term, Es, is the equilibrium
profit for manufacturers when they both operate without the information in question (and
have per unit marketing costs of aoid) in the final part of the game. The term, 7ts 2 is the
equilibrium profit for manufacturers when they both operate with the information (and
have per unit marketing costs of anew).
The second phase of the game (which occurs after the information selling phase)
involves a series of decisions by manufacturers and consumers. First, let us consider the
competitive environment for the manufacturers.
13 Strictly speaking, under the exclusive approach, the information seller sets the price for a second
manufacturer after the first manufacturer rejects the offer (there is no reason why the information seller
should be forced to set a price for the second manufacturer before the first manufacturer makes her
decision). Analytically however, there is no difference between this structure and one in which the
information seller chooses both prices prior to the first manufacturer's decision.
14 The information seller sets two prices: Px1 and 13„2 under an exclusive strategy. This allows the seller of
information to extract maximum surplus from Manufacturer 1.
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Phase 2: The Competitive Environment for Manufacturers and Consumers
The competitive environment consists of two identical manufacturers who
produce competing products for sale to consumers with a constant marginal cost of
production, c. The products differ with respect to an attribute and each consumer is
identified by an ideal point along this attribute which corresponds to her preferred brand.
Consumers are uniformly distributed along a line of unit length with density 8 (i.e. the
total number of consumers in the category is 5) and manufacturers conduct marketing
activity to inform consumers about both their existence and location. Figure 2 shows the
competitive framework for manufacturers.
(Figure 2)
Each consumer is assumed to buy only one unit of product and places a value v on her
most preferred product. Consumers however cannot obtain their preferred product. A
consumer located a distance x from the left side of the line obtains a benefit v-tx by
consuming manufacturer l's product and a benefit v-t(1-x) by consuming manufacturer 2's
product where t is the 'preference' cost per unit distance. The parameter t measures the
sensitivity of consumers to product attributes given the locational interpretation of
distance.
Thus, the utility derived by a consumer located a distance x from the left side of
the line who purchases from manufacturer 1 at price p is v-tx-p. Similarly if that
consumer purchases from manufacturer 2, the utility derived is v-t(1-x)-p. Consumers
will only buy if they know of a product offering positive utility (and the only way they
find out about products is through the manufacturers' marketing). If a consumer knows
about both manufacturers' products, he will buy the product offering the greatest utility.
Consumers are assumed to be uninformed about the existence (or benefits) offered
by products prior to marketing by the manufacturers. Advertising/promotion is assumed
to provide information to consumers about the attributes of a particular brand 15 . Only with
this information will a consumer consider participation in the market16.
A key assumption of the model is that the advertising/promotion effort of a
manufacturer reaches participants in the category (consumers along the attribute) in a
random fashion. In other words, a manufacturer does not have the ability to restrict her
effort to those consumers who find her product most attractive (i.e. those consumers who

15 This information technology is similar to that in Butters (1977).
16 Similar to Grossman and Shapiro (1984), we assume that the consumers do not actively search or
experiment with brands they do not know about. Implicitly, this means that the cost of search is high
relative to the surplus associated with goods in this category.
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are closer to her location) 17. The marketing decision variable for the manufacturer (1) i is to
determine the fraction of all consumers it will reach. This means that the total number of
consumers reached by manufacturer i's marketing is 40 and the probability of a random
consumer being reached by manufacturer i's marketing is (th .
The implication of these assumptions is that the advertising/promotion of
manufacturers creates a second dimension of consumer heterogeneity based on the
information they have about products (the first is location along the line). In fact, after the
marketing activity there are four distinct sets of consumers as shown in Table 1 (the
fraction of the consumer population in each group is also shown).
Table 1
Four Groups of Consumers Generated by Marketing Activity

Receives Manufacturer l's
marketing
Does not receive Manufacturer l's
marketing

Receives Manufacturer 2's
Marketing

Does not receive Manufacturer 2's
Marketing

Comparative Shoppers:

Loyal Shoppers: 41(1-42)
(Manufacturer I's Turf)18

41 4)2
Loyal Shoppers: 42 (1-41)
(Manufacturer 2's Turf)

Dormant Consumers:
(1-42 X1-.1)

The relative importance of each of these groups depends on the levels of marketing (or
reach) chosen by manufacturers. When firms are symmetric, at low marketing levels,
increases in marketing raise both the number of comparative shoppers and loyal shoppers.
However, once marketing reaches are above 50% increases in marketing continue to
increase the number of comparative shoppers but the number of loyal shoppers decreases.
Phase 2: Marketing Technology
Marketing is assumed to provide information to consumers about products and
their attributes. Accordingly, marketing is modeled as a series of messages which are sent
randomly to consumers along the line. In order for a consumer to be informed about a
product, he must see at least one message from the company in question. We assume
without loss of generality that one message or unit of marketing activity (some
appropriate mix of advertising and promotion) will reach a fraction f of the population19.
The manufacturer must choose the number of messages n and pays a price TIO for each
message. The price per message rp3 reflects the fact that media costs are generally based

17 Generally, marketing companies target their efforts to consumers who are 'high potential' participants in a
category.
18 This term is used by Tirole (1990), 292-294.
19 If TV advertising were the only marketing tool, this would be analogous to the expected viewership within
a target market for given TV show.
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on the size of the population (8) and the percent of that population who receive the
message (r) is a constant related to f, the reach of the media vehicle) 2 .
Now, the question is how to relate the total cost of marketing n8r1 to the total
reach of the marketing campaign 4). With one unit of marketing activity a fraction 1-f of
the population do not receive the message. Thus, when a campaign consists of n
messages, a fraction (1 i of the population do not receive the message. This allows us
to write the following expression for the reach of the campaign:

n

= 1 – (1 –

f)n

Rearranging, we obtain the following expression for n, the number of messages:
log(1 – 4))
n=
log(1 – f )

(1)

(2)

This allows us to write the following expression for the total cost of a campaign Cm with
reach 4):
log(1 – 4))
(3)
m =5
log(1 – f )
If we define a parameter a as follows,
=

log(1 – f )

(4)

it is a positive parameter which captures the cost of marketing [log(1-fi<0 always]. Then
the cost of marketing can be written simply as:
C m = – 8 a log(1 – 4))
(5)
Prior to the selling of the information by the market research firm, manufacturers are
assumed to have the ability to market with a cost parameter of aw d . The information
being marketed by the seller of information provides a manufacturer with an improvement
in advertising/promotion effectiveness. For example, targeted couponing companies
direct coupons to households that are high potential participants in a category (this
increases the effectiveness of coupon 'drops' because redemption rates are higher and
fewer coupons are sent to households that have no interest in the category). From, a
modeling perspective this implies that the cost parameter after buying the information is
lower (i.e. ntIn this framework, the reduction in a can be interpreted either as a reduction in
the cost per message (i) or as an increase in the fraction of the population reached by
each message (fl. The relationship between the cost parameter a and is linear which
means the impact of a percentage reduction in media costs (for example) is directly
related to a similar percentage reduction in a. The model explicitly recognizes improved
targeting as a source of increased marketing effectiveness through the parameter f (the
20 This is similar to the constant-reach, independent-readership technology outlined in Grossman and
Shapiro (1984).
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impact of increasing f , the fraction of the target population exposed to each message, on
the cost parameter a is negative but not linear).
The objective in Phase 2 of the game is to find a Nash equilibrium in prices and
marketing reach (as represented by 4) conditional on a l and a2 , the cost parameters
specific to each firm after Phase 1 the game.
Extensive Form of Phase 2
The extensive form for this phase of the game is as follows:
Step 1. Manufacturers choose marketing reach.
Step 2. Manufacturers choose prices, knowing the marketing reach that they have chosen
and observing the marketing reach chosen by their competitor. The prices chosen by
manufacturers are posted as retail prices.
Step 3. If the marketing activity from either or both manufacturers reaches a consumer
(in the previously described spatial market), the consumer will purchase the product
which provides him with maximum utility assuming that his participation constraint is
satisfied.
The final step in the extensive form for Phase 2 involves consumers only buying if they
are informed. This situation is intended to capture the idea that consumers need to be
aware and have knowledge of the products which they buy 21 . These assumptions are
appropriate for low involvement packaged goods, where manufacturers are most active in
terms of using market information.
Informational Assumptions
All of the parameters, in this game are assumed to be common knowledge to the
seller of information and manufacturers. As previously mentioned consumers are
uninformed unless reached by the marketing activity of a manufacturer. Moreover, a
consumer is only informed about the product of a specific manufacturer if he has been
reached by that manufacturer's marketing activity.
It is assumed that the transaction(s) which occurred in the first part of the game are
common knowledge prior to the second part of the game (in which the manufacturers

21 Consumers obviously gain information about products from many sources other than marketing activity
(e.g. word of mouth and the media). However, as long as the information provided by these external sources
is proportional to the marketing effort, the findings of the model are unaffected.
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choose prices and marketing reach)22. Basically, the model is a sequential game of
complete but imperfect information since both the non-exclusive selling strategy and
competition in prices and marketing reach involve simultaneous moves by both
manufacturers.
6.0

Equilibrium Sales Policy

The standard procedure in solving a sequential game is to work backwards and
describe the optimal outcomes for each player conditional on decisions that are taken
earlier in the game. Thus, the procedure that will be used to solve this game is as follows:
1. The optimal marketing reach levels and prices for manufacturers in Phase 2 will be
derived for three possible combinations of exogenous parameters that can occur (i.e.
both manufacturers purchase the information, one manufacturer purchases the
information and neither manufacturer purchases the information).
2. The optimal marketing reach (for each manufacturer) and prices allow calculation of
the gross profit generated by the manufacturers in Phase 2 (profit before information
acquisition costs). These profits are the critical inputs needed to analyze Phase 1, the
Information Selling phase.
3. Optimal selling strategies (exclusive or not) and prices for the information seller in
Phase 1 are determined using the results from step 2.
The degree of differentiation proves to be the single most important factor for
characterizing the equilibrium in the Phase 2 of the model, the marketing/price subgame
between the manufacturers.
The Degree of Differentiation in the Model

Generally in spatial models, high degrees of differentiation are captured through
high 'preference' costs. When t is high, a consumer has strong preferences for his ideal
product and gives up a lot of utility to consume a product which is not near his ideal point
along the attribute. Thus, high 'preference' costs capture the idea that significant
differences in price will be needed to convince a consumer to purchase a product that is
further away from his ideal point.
Of course, high 'preference' costs can only be meaningful when they are high
relative to other parameters in the model. 'Preference' costs must be described in relation
to consumers' reservation prices and the cost of producing the product. Alternatively, the

22

This implies that each manufacturer knows both his and his competitor's 'a'.
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degree of differentiation in a model such as this is captured by a comparison of the
`preference' costs to the societal benefit from consuming the product.
As we proceed through the analysis, we will find that the ratio of v-c (the benefit
to society resulting from consumption before 'preference' costs) 23 to t (the 'preference'
cost for consumers) has a significant impact on the equilibrium that is observed in the
marketing/price sub game. In some sense, this ratio is a comparison of how important it
is for a consumer to be a category participant versus how important is it for that consumer
to buy the product that is right for him.
6.1

General Approach to Solve the Marketing/Price Subgame

In Phase 2 of the model (the marketing/price ._ubgame), manufacturers choose
marketing reach and (then) prices. Identifying optimal marketing reach and prices in
involves finding Nash equilibria for the manufacturers in the game give their cost
structure (ai ,c) and the reservation prices of consumers. Manufacturers choose marketing
reach simultaneously before prices. The reach levels chosen by the manufacturers are
common knowledge and the manufacturers then choose prices simultaneously. Profits
can then be determined based on the outcome of these decisions because consumers
decisions can be predicted with perfect certainty given reach and prices.
To determine Nash equilibria, we start by examining the decision faced by the
consumer after both marketing reach and prices have been chosen. As noted in the
previous section, there are four groups of consumers created by the manufacturers'
marketing activity. In the mathematical analysis which follows the fraction of total
consumers, by group, who actually buy are represented symbolically as shown in Table 2.
Table 2
Symbolic Representation of the Fraction of the Total Population in Each Group that
Actually Buy
Consumers who receive messages
from Manufacturer 2

, N: 24

Consumers who receive messages
from Manufacturer 1

Consumers who do not receive
messages from Manufacturer 2
Nb

0

Consumers who do not receive
messages from Manufacturer 1

23 In a model such as this, the societal benefit does not depend on the price (because the quantity consumed
is either zero or one). The only thing which matters is whether the exchange takes place.
24 The comparative shoppers who actually do buy are divided between the two manufacturers.
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The profit made by a manufacturer is a function of the fraction of consumers who buy a
that manufacturer's product, the density of consumers, the price charged and the costs
incurred to make the sale (marketing and production).
We will now discuss how the fraction of consumers who actually buy in each
group is determined for inclusion in the objective functions of manufacturers.
Comparative Shoppers
As shown in Table 1, comparative shoppers are those consumers who are reached
by the marketing effort of both manufacturers (i.e. informed about the products of both
manufacturers). The fraction of comparative shoppers that actually buy a given
manufacturer's product depends on two things: the fraction of comparative shoppers
which the manufacturer dominates (over her competitor) and the fraction of those
consumers who obtain positive surplus by buying. First, we consider the situation in
which prices are low enough such that all comparative shoppers buy. The necessary
condition for this is p1 + p2 < 2v – t (this condition is derived in Appendix A).
In this situation, consider the decision faced by a comparative shopper located in
attribute space a distance x from Manufacturer 1 (Manufacturer 1 is located at the left end
of the market ie. x=0, and Manufacturer 2 is at the right end ie. x=1). The surplus he
obtains from manufacturer 1's product is v-tx-p1 and from manufacturer 2's product is vt(1-x)-p2. The location (x*) of a fully informed consumer who is indifferent between the
two products is given by the following expression:
Pi + t
(6)
2t
All fully informed consumers to the left or right of x* will purchase if and only if the
surplus from purchasing either product is positive. Assuming it is, those to the left of x*
will purchase from Manufacturer 1 and those to the right will purchase from Manufacturer
2. Thus, the expression for x* is a useful expression for dividing the comparative shopper
segment between the manufacturers. Manufacturer 1 dominates the left side of the line
with a length x* and Manufacturer 2 dominates the right side of the line with a length 1x*.
Based on the condition in Appendix A, we know that when p1 + p2 > 2v – t not
*

192-

all comparative shoppers buy. In this situation, there is a hole in the market of
Comparative Shoppers because the consumer who is indifferent between buying and not
buying Manufacturer 1's product would obtain negative surplus from Manufacturer 2's
product. Then, the fraction of comparative shoppers ( di) who would be willing to buy
v–A
from each manufacturer are given by the expression, d, =
This expression is
derived in Appendix B.
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Since the total fraction of consumers in the comparative shopper segment is equal
to 402 (the product of the marketing reach levels), the following table shows the
comparative shoppers who actually buy as a fraction of the entire market:
Table 3
Expression for the Fraction of Comparative Shoppers that Patronise each
Manufacturer
(expressed as a fraction of the total population)
All Comparative Shoppers buy
(i.e. p,+p2<2v–t)
Manufacturer 1
N1
a
Manufacturer 2
N:

A A P2 4viv2

–t

+ p2 – t

442

All Comparative Shoppers do not buy
(i.e. p, +p2>2v–t)
(i),(1)2 v

010 2 v

t

P2

Loyal Shoppers
The fraction of loyal shoppers that actually buy depends on the fraction of loyal
shoppers who obtain positive surplus by buying. If all loyal shoppers obtain positive
surplus by buying (i.e. v – p> t) then 100% of a manufacturer's loyal shoppers will buy.
If however, some of the loyal shoppers do not receive positive surplus by buying (i.e.
v – p < t), it can be shown easily that the fraction of loyal buyers who buy is given by
d1 =

v–

p1 .

Since the total fraction of consumers in the loyal shopper segment for

Manufacturer i is equal to (th (1-49, the following table shows N I, and Isl, for the two
scenarios (when all loyal shoppers obtain positive surplus by buying and when they do
not):
Table 4
Expression for the Fraction of Loyal Shoppers that Actually Buy
(expressed as a fraction of the total population)
All Loyal Shoppers buy
(ie. v–p,>t)
Manufacturer 1

,(1– 42)

Nb

Manufacturer 2
N,

02 (1– 01)

All Loyal Shoppers do not buy
(ie. v– p, < t )
+1(1– 02 ) v

t

0 2 (1 -01) vP2
t

These expressions allow us to write objective functions for each manufacturer as
functions of the endogenous decision variables (marketing reach and pricing) and the
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exogenous variables (the cost of production, the cost of marketing, the density of
consumers and their reservation price).
General Objective Functions for Manufacturers

The following are the general objective functions for Manufacturers 1 and 2:
7ci = ( p, - 0 8(Nb +N I) + oceSlog(1– 4)1)

(7)

(8)
c)8(N. +NO a 2 810g(1–
subject to the following feasibility constraints which ensure positive prices and marketing
reach levels between zero and one:
0
( ) _ 1 , 0 _ (1)21
(9)
712

=

4)2)

P1 , P2 >—

(10)

To solve this problem, we must substitute expressions for INV. ,N 2a , Nb , and Nc in terms
of the decision variables (p's and Vs). To do this, we summarize the cut-off points
developed for each consumer segment that determine whether all or a fraction of the
segment buys. As noted earlier, each manufacturer can set prices so that all of her loyal
shoppers buy (ie. pi<v-t) or she can set prices such that some of them do not (ie.pi>v-t).
In addition, all comparative shoppers buy when p l+p2<2v-t and some comparative
shoppers do not when p l+p2>2v-t. Combining these cut-off points implies five possible
situations for manufacturers' prices:
Possibility 1: Prices are too high for some of the comparative shoppers and some of the
loyal consumers of both manufacturers i.e. p 1 + p 2 > 2v – t and p, > v – t
for i=1,2
Possibility 2: Prices are too high for some of the comparative shoppers and some of the
loyal consumers of one manufacturer i.e. p, + p 2 > 2v – t and if
p, > v – t then pi < v – t .
Possibility 3: Prices are such that all comparative shoppers buy but some of the loyal
shoppers for each manufacturer do not i.e. p, + p2 < 2v – t and p, > v – t
for 1=1,2
Possibility 4: Prices are such that all comparative shoppers buy but some of the loyal
shoppers for one manufacturers do not i.e. p, + p2 < 2v – t and if
pi > v – t then p i < v – t .
Possibility 5: Prices are such that all comparative and loyal shoppers buy i.e.
p, + p2 < 2v – t and p, <v – t for 1=1,2.
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In this framework, Possibility 2 and Possibility 4 do not yield equilibrium solutions: the
analysis which follows shows that manufacturers always price such that a) all loyal
consumers choose to buy i.e. p>v-t for both or b) a fraction of both manufacturers' loyal
shoppers do not buy i.e. p<v-t for both. Summarizing this discussion, there are three
observed ranges for prices in this model:
Range 1: Prices are too expensive for some loyal and some comparative shoppers i.e.
P i + P2 > 2v – t
Range 2: all comparative shoppers buy but some loyal shoppers do not i.e.
p i + p2 < 2v – t and p, > v – t for i=1,2.
Range 3: all comparative and loyal shoppers buy i.e. p i + p2 < 2v – t and p, < v – t for
i=1,2.
Each of these ranges imply different expressions for NI ,N: , Nb , and I•lc as shown in
Tables 3 and 4. Substituting, we obtain the following manufacturers' objective functions
for each range 25 . It should be noted that these expression are restricted to situations where
the 'preference' cost 't' is strictly greater than zero26.
v i
p+ a, Slog(1 – 01)
(11)
Maximise g 1 = ( p 1 - c) 8 01
Range I
t
(m is.)
Maximise g 2 =
(P2 #2)

v

(p2 - c) .5 02

subject to: p, > v – t

p2

t

, p2 >

+

a 2 5log(1 – 0 2 )

v – t , p i + p2 >

(12)

2v – t

Range 2
v– pi

,

Maximise g 1 = (p, - c)(5(0 1 0 - 02
(m ;60

)

Maximise r 2 = ( p2 -05(0 2 ( 1 - 01 )
(p2 #2)

P2 –P1 +t

+ 0102

t

v p
t

2 +

2t

91 02

j+cit i g log(1-0 1 )

Pi-192+t

2t

subject to: pi > v – t , p2 > v – t , p i + p2

<

(13)

)-Fa 2 8 log(1-0 2 ) (14)

2v – t

Range 3
Maximise r , = (p, -0 8 (010-02) -FyiY

iii)i)

P2 — A
2t

+t

)

+a 1 g log(1-0 1 )

(15)

'The hat on marketing reach ( ;1) indicates that marketing reach is chosen before prices (and not
simultaneously).
26
Marketing reach levels are subject to the same constraint in all three ranges: 0  01  1, 0  02 - 1 .
25
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Maximise r 2
(P2 is2)

= (P2

8 (02 (1 -03 + 0102

PI P2 ±

2t

+a

25 log(1– 02 )

(16)

subject to: 0 < p i <v – t , 0 < p2 <v–t, pl + p2 < 2v– t
The solution to this problem yields the optimal marketing reach levels (4's) and prices
(p's) for both manufacturers. The existence and uniqueness of the solution are discussed
described below.
Market Conditions that determine the Range of Prices in Equilibria
In analyzing this problem, it proves useful to subdivide the market into a
continuum of zones based on the relationship of 'preference' costs to available surplus.
There are six different Market Conditions as shown in Figure 3.
(Figure 3)
The market conditions define three zones of competition, "Weak Differentiation,
Moderate Differentiation (which can be subdivided into two sub-zones), and Full
Differentiation" and two boundaries, "Homogenous Products and Balanced
Differentiation" which represent important discontinuities in the solution. Each of the six
Market Conditions has a unique type of equilibrium. In the zones, different forms of
competition (i.e. marketing increases have different effects on pricing) are observed.
Qualitative descriptions of the market conditions in terms of the defining parameters are
as follows:
1) Homogeneous Products: the products of both manufacturers are identical to all
consumers because 'preference' costs are zero. Nonetheless, it should be noted that
consumers can only buy if they are informed about the product.
2) Weak Differentiation: In this region, products are differentiated but the degree of
differentiation is small relative to the surplus generated by having consumers purchase.
Specifically, in this zone, the surplus created by having any consumer purchase is at least
twice the maximum transportation cost that consumer can incur.
3) Balanced Differentiation: This is not really a region but a unique situation in a spatial
model of this type. It is the situation when the surplus available in the market is exactly
double, the maximum transportation cost that a consumer can incur.
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4 and 5) Moderate Differentiation (mild and strong): In this region, products are
differentiated and the degree of differentiation is large relative to the surplus created by
having consumers purchase. Specifically, the maximum transportation cost a consumer
can incur is at least half but not greater than the surplus available. The action of firms
further divides this region into a mild region and a strong region27.
6) Full Differentiation: In this region, the degree of differentiation is so large that even
comparative shoppers will only buy if they are located close enough to a firm.
Specifically, the surplus created by having a consumer purchase is less than the maximum
transportation cost that consumer can incur.
Because the solution is defined by the relationship of 'preference' cost (t) to available
surplus (v-c), it proves to be useful to adopt the following normalizations:
1. The density of consumers (5) along the line is assumed to be one. 5 is effectively a
scaling factor and it does not affect any of the first order conditions.
2. The marginal cost of production (c) for both manufacturers is set to 0.
3. The reservation price (v) for all consumers is set to 1.
The impact of assumptions 2 and 3 is to normalise the market to a situation where the
available surplus from each consumer is 1 (`preference' costs are examined in relation to
this surplus). Non zero production costs and higher reservation prices can easily be
interpreted using the solution to this simplified problem.
7.0 Detailed Solution of the Marketing/Price Subgame
Using the framework developed in section in section 6.1, we now derive the
optimal marketing and pricing levels for the manufacturers in each zone of differentiation.
The first step, will be to show that for each zone a specific range of pricing is observed
(this is, in fact, the rationale for subdividing "the degree of differentiation" into distinct
zones). Specifically, in the zone of Full Differentiation, 'Range 1' prices are observed, in
the zone of Moderate Differentiation, 'Range 2' prices are observed and in the zone of
Weak Differentiation, 'Range 3' prices are observed. Having determined the appropriate
`range' for each zone, we then use the appropriate objective functions to determine the
optimal reach levels and prices.

27 Later in the paper, we find that a corner solution in prices can occur when 'preference' costs are in upper
(strong) part of the Moderate Differentiation zone. This does not occur when 'preference' costs are in the
lower (mild) part of this zone.
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7.1

Analysis for Homogeneous Products (t-41)

As previously mentioned, 'preference' costs of zero imply that products are
homogeneous. In this situation, the only strategies which will yield positive sales are
strategies which involve at least one price in range 3 (0<p<v and by assumption v=1).
The rationale for this observation is that any price low enough so that at least one
informed consumer buy will also be low enough such that all informed consumers buy
(because 'preference' costs are zero). The objective function for the Manufacturer i is a
modified version of equation 15 which recognises three possibilities: p, > pi, p, = pi, and
Pi < p j28
=p i ( i) i (1 – if) j ))+a i log(1– $i)
n i =p i a) ; (1 – (10+ (1)1$2
' ) + a i log(1 –
=pi(i);(14)+ $ i ci i )+a i log(14)

(17)
(18)
(19)

Using the first order conditions and the notion that manufacturers make positive profit,
the following propositions define the equilibrium in the homogenous product case.
PROPOSITION la: When product is sold in the market, the only equilibrium is for one
firm to operate with price equal to 1 and marketing reach equal to 1-a, (the other firm
does not operate).
PROPOSITION lb: At least one manufacturer must have a marketing cost parameter less
than 1 or no product is sold.
PROOF: see Appendix C.
The intuition for Proposition la is that when products are homogenous (t=0) and both
manufacturers have positive marketing reach levels, the price competition is so severe
(price equals marginal cost) that manufacturers cannot recoup their pre-investment in
marketing. Knowing that severe price competition will result if both manufacturers preinvest in marketing, one manufacturer will not enter the market 29 . Thus, the equilibrium
involves but one manufacturer operating in the market and monopoly pricing. Proposition
lb ensures that a manufacturer's costs are sufficiently low to generate positive profit.
28As before, the hat on marketing reach levels indicates that they are chosen before prices.
29 'The sequential nature of the subgame allows a manufacturer to strategically avoid the second stage of the
game by making zero investment in the first stage.
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7.2 Analysis for Products that are Weakly Differentiated (0<K(v-c)/2)
In this model, products are weakly differentiated when 'preference' costs are
between 0 and 1/2. First, we will show that in this zone, prices always lie in Range 3 i.e.
prices greater than 1-t are never observed.
PROPOSITION 2: When 0< t < 1/2 , a manufacturer with a positive marketing reach will
not price at a level greater than 1-t.
PROOF: See Appendix D.
The intuition for this finding is that when 'preference' costs are relatively low, a
manufacturer will never price so that a loyal consumer chooses not to buy. Basically, the
surplus available from a loyal consumer at the most disadvantageous location (i.e. near
the other manufacturer) is more attractive than extracting extra surplus from a smaller
group of consumers (if prices are raised some consumers will pay more. The problem is
that this increase in revenue does not make up for the lost revenue due to consumers
exiting the market).
In Range 3, equations 15 and 16 are the appropriate objective functions for
manufacturers. The first order conditions for prices (which satisfy the Routh Herwitz
theorem for stability) yield the following reduced equations for prices in terms of
marketing reach29.
_

4t [ 1
24),

1
(f)2

4t [ 1

1

P2 - 3

242 +

(20)

t

(21)

These expressions are substituted into equations 15 and 16 to obtain expression for profit
in terms of marketing reach and the exogenous parameters. The derivatives of these profit
functions with respect to marketing reach are shown in Appendix E.
In this zone, the nature of the solution for optimal reach levels and prices depends
primarily on whether per unit marketing costs are high, moderate or low (specific
endpoints for each of these terms is provided below). In addition, separate calculations
are necessary to identify the equilibrium depending on whether manufacturers have the
same or different per unit marketing costs. The remainder of this section is the detailed

29 The Routh Herwitz theorem is a sufficient test for stability in a market with interrelated goods. For
further discussion refer to Silberberg (1990).
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solution for the zone of Weak Differentiation conditional first, on the level of marketing
costs and second, on whether manufacturers have the same or different marketing costs.
Equilibrium when Marketing Costs are High: a>(14)2(1-2t)
By observation when 4 1 and 4)2 are sufficiently low, equations 20 and 21 imply
prices that exceed 14. By Proposition 2, we know that manufactures will not choose
&it
< 0 when p, >1-t. In this situation, it is also easy to
prices greater than 1-t because

ap.
show that

.37c

ap.

> 0 for any p, <1-t. Thus, when 4) 1 and 02 are sufficiently low, equilibrium

strategies involve a corner solution in the final stage of the game where both firms choose
prices equal to
1 -t.
Proposition 3 addresses equilibrium strategies for symmetric manufacturers and
Propositions 4 and 5 considers the equilibrium strategies for asymmetric manufacturers.
When Manufacturers are symmetric (al = a2 )
PROPOSITION 3: When a >1-t, manufacturers set marketing spending equal to zero and
the market does not exist. When a

E

(a *, 1– t) , where a*. (1– 0 2 (1 – 2t) , the Nash

equilibrium in the marketing/price sub game is for both prices to equal 1-t and the
marketing intensities, (1) i (i=1,2), are given by the simultaneous solution of equations 3 and
4 in Appendix E3°.
PROOF: See Appendix F.
When Manufacturers are not symmetric (al a2 )



The key difference between the symmetric case and the asymmetric case is that we cannot
restrict attention to cases in which the marketing cost parameters lie within a specific
interval. Propositions 4 and 5 outline conditions for equilibrium with asymmetric
manufacturers (including conditions under which manufacturers are forced from the
market). For these propositions, we arbitrarily assume that al >a2 •

"It can be shown easily that for tE 0,&1], the interval (a*,1-0 exists.
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PROPOSITION 4: When a2 >1-t, manufacturers set marketing spending equal to zero and
the market does not exist. If a l >1-t but a2 <1-t, then the equilibrium is for Manufacturer
2 to operate as a monopoly and Manufacturer 1 does not operate. When a l and a2 lie in
the interval (a *, 1– t) , where a*. (1 – t) 2 (1 – 2t) , the Nash equilibrium in the
marketing/price sub game is for manufacturers to set their prices to 1-t and their
marketing intensities, (0 1 and (02, are given by the simultaneous solution of equations 3
and 4 in Appendix F.
PROOF: See Appendix G.
PROPOSITION 5: When a l and (x2 lie in the interval (a *,1 – t) and a i > (0(2+1-0/2 then
Manufacturer 1 will exit the market. This is possible if and only if a l > 1/2 - 1/2 t and
t>
When al < 1/2 - '/2 t or if t < =:-..191 then Manufacturer 1 cannot be forced from
the market.
PROOF: See Appendix H.
Propositions 4 and 5 describe the equilibria in the marketing/price subgame when the
manufacturers are not symmetric (this situation occurs whenever a seller of information in
Phase 1 employs an exclusive selling strategy). A key observation about the equilibria
when marketing costs are high and products are weakly differentiated is that a corner
solution obtains in the final stage of the marketing/price subgame (the setting of prices)
but an internal maximum occurs in the first stage of the marketing/price subgame (first
order conditions for marketing reach hold at equilibrium). We will contrast this to the
equilibria observed when marketing costs are moderate i.e.
t (3t + 1)2
, (1– 0 2 (1– 20) .
ai a2 E
18(1– t)
5

When manufacturers are not symmetric and a l lies in the interval (a *,1 – t) and a 2

is

less than a*, the solution to the problem outlined in Appendix F may generate marketing
reach levels that imply a corner solution in terms of prices (based on equations 20 and
21). However, if al is close to a* or if a2 is low then the solution to the problem in
Appendix E may imply prices that are less than 1-t based on equations 20 and 21. In that
case, the equilibrium strategies are similar to those described in the following section.
Equilibrium when Marketing Costs are Moderate: t(3t+1)2/18/(1-0<a<(1-t)2(1-2t)
As before, optimal strategies are determined by finding an equilibrium to the
problem described in equations 15 and 16. However, first order conditions do not
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describe the equilibrium in this situation because the profit functions are not strictly
concave. However, in Proposition 6 we show the profit functions are quasi concave in the
relevant range and the equilibrium involves a corner solution in both marketing reach
levels and prices.
PROPOSITION 6: When manufacturers are weakly differentiated and their marketing
reach levels lie in the interval {t(3t+1)2/1 8/(1-0 , (1-02(1-20), 4i =2t and pi=1-t for i=1,2
is the equilibrium in the marketing/price subgame.
PROOF: See Appendix H.
In contrast to the previous section, the case of symmetric versus asymmetric
manufacturers does not need to be delineated. Proposition 6 applies whenever the
marketing cost parameters lie in the interval ft(3t+1)2/1 8/(14 (1-02(1-20} and the
equilibrium strategies apply regardless of whether the manufacturers are symmetric or not.
The equilibrium when marketing costs lie in this interval is defined by a corner
solution in both stages of the marketing/price subgame. Effectively, the manufacturers act
strategically in the first stage to limit their marketing reach to 2t. This generates high
prices in the second stage. Because it is not optimal to price higher than 1-t, a corner
solution is the equilibrium. The stability of the solution is ensured by the shape of the
profit functions (on either side of putative equilibrium strategies) which satisfy conditions
of quasi concavity.
Equilibrium when Marketing Costs are Low: a< t(3t+1)2/18/(14)

When products are weakly differentiated and marketing costs are low, the profit
functions for manufacturers do not satisfy conditions of quasi concavity. We have
conducted simulations with marketing cost parameters (a) substantially less than
t(3t+1)2/18/(1-0 and find that the profit for manufacturers (as functions of marketing
reach) may have two peaks, one at 2t and the other at a marketing reach exceeding 2t (but
less than 1). When the profit level associated with the second peak exceeds the profit
generated for reach levels equal to 2t, equilibrium in pure strategies does not exist31.
Given a 'preference' cost and two marketing reach levels, at least one of which is
low i.e. less than t(3t+1)2/18/(1-0 , the procedure to determine whether a pure strategy
equilibrium exists is to examine the profit function of the low cost manufacturer (given a

31 If one manufacturer increases marketing reach beyond 2t, the optimal response for the other manufacturer
is to reduce marketing reach which causes the second peak (in the first manufacturer's profit function) to
disappear. In this situation, a pure strategy by either manufacturer is not a best response.
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marketing reach of 2t by the competitor). If the profit associated with a second peak is
higher than the profit associated with a marketing reach of 2t, then a pure strategy
equilibrium does not exist. If it is lower, then the pure strategy equilibrium is the same as
the equilibrium identified for conditions of moderate marketing costs. Interestingly, pure
strategy equilibria may exist even when the profit function are not quasi concave32.
In summary, the intuition for the equilibria that are observed when products are
weakly differentiated is as follows. The only viable pure strategy equilibrium involves
prices of 1-t in the final stage of the marketing/price subgame. The ability to sustain these
prices is a function of the cost of marketing for the two manufacturers. When marketing
is expensive, manufacturers price at 1-t, extracting as much profit as possible from their
loyal consumers. When marketing is less expensive, manufacturers actually limit their
marketing so that they can maintain high prices and extract maximum surplus from their
customers in the second stage of the game. However, when marketing is inexpensive, at
least one manufacturer does not have the ability to limit her marketing activity. Basically,
that manufacturer has an incentive to increase marketing reach and subsequently reduce
price in the final stage to steal comparative shoppers from the competition. This
destabilises the market and makes it impossible to find an equilibrium in pure strategies.
7.3

Analysis for Products at the Balanced Differentiation Boundary (t=(v-c)/2)
As previously mentioned, the Balanced Differentiation boundary occurs when the

surplus a consumer gains from consuming a product (before 'preference' costs) is exactly
double the maximum 'preference' cost a consumer can incur. It is important because
when 'preference' costs are less (and products are weakly differentiated), high marketing
intensity levels ultimately generates price reductions. Conversely, when 'preference'
costs are higher (and products are moderately differentiated), high marketing intensity
tends to increase price levels. Interestingly, at the Balanced Differentiation boundary,
marketing intensity has no effect on price.
The assumptions made in this model imply that. Balanced Differentiation occurs
when 'preference' costs equal 1/2. The following propositions characterise the equilibrium
in this situation. As before, we assume that a l -a2.
PROPOSITION 7: When the 'preference' cost 't' is equal to 1/2, the optimal price for both
manufacturers given that they have positive marketing reach levels is 1/2.
32 As noted by Dasgupta and Maskin (1986), quasi concave payoff functions and convex compact strategy
sets are sufficient but not necessary to ensure the existence of pure strategy Nash equilibria. Unfortunately,
when payoff functions are not quasi concave, the only way to determine whether a putative pure strategy
equilibrium is stable is to test it mechanically.
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PROOF: See Appendix I.
PROPOSITION 8: When a 2 >/2, the market does not exist. If a i >1/2 but a2 <'/2, then the
equilibrium is for Manufacturer 2 to operate as a monopoly and Manufacturer 1 does not
operate. When a i and a2 are less than

1/2

and a, >

+ –1 then Manufacturer 1 will exit

2 4

the market. If a i < 1/4, then Manufacturer 1 has sufficiently low marketing costs that she
cannot be forced from the market.
PROOF: See Appendix J.
Balanced Differentiation is important because it is the point at which the nature of
competition between manufacturers changes significantly: once products are sufficiently
differentiated, the tendency of pre-investments in marketing to induce price reductions
disappears. In the following section, we find that when products are more differentiated,
investments in marketing tend to increase prices.
7.4

Analysis for Products that are Moderately Differentiated: (v - c)/2< t < v- c
In this model, products are moderately differentiated when 'preference' costs are

between 1/2 and 1. We will show that in this zone, prices always lie in Range 2 i.e. prices
are such that some loyal shoppers do not buy however, all comparative shoppers buy from
one of the two manufacturers. Assume that a l  a2.
PROPOSITION 9: When 1/2 <t<1 in general, optimal marketing intensities solve the first
order conditions of the problem represented by equations 13 and 14 and prices satisfy
equations 10 and 11 in Appendix L. The exception occurs when t E (%, 1) and both
manufacturers have marketing cost parameters less than

6t 3 — 10t 2 + 7t — 2
. Then, a
8t - 4

corner solution of prices equal to 1412 is optimal for both manufacturers (assuming they
both have positive marketing reach levels). For both internal and corner solutions, optimal
prices always lie in the interval

(1/2, t)

and are low enough such that pi+p2

PROOF: See Appendix L.
Intuition for the types of equilibria found in the zone of Moderate Differentiation obtains
by noting that there are two segments of consumers that each manufacturer is attempting
to serve (loyal consumers and comparative shoppers). The optimal price for loyal
consumers is p= 1/2 and for comparative shoppers is p=t (assuming their individual
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rationality constraints are satisfied) 33 . The optimal price is essentially a balancing of the
optimal price for both segments. When both manufacturers have positive marketing reach
levels, the price is always greater than 1/2 because both segments exist (and are important
for each) and t>'/2 by assumption in this zone. In addition, as marketing reach levels
increase towards saturation (i.e. (I)=1), the comparative shopper segment becomes
comparatively more important driving prices upwards towards t.
Movement towards a price of t may be limited if it creates a gap in the
comparative shopper segment. As shown in Proposition 9, this occurs in the strong part
of the Moderate Differentiation zone i.e. t E (M, 1) but not in the mild part of the zone
i.e. t E

3/3).

In the strong part of the zone, when marketing costs are low enough, a

corner solution in prices is the equilibrium strategy. As prices move towards t, a 'hole' in
the comparative shopper segment is created (some comparative shoppers located near the
middle of the market cannot afford to buy). When there is a hole in the market, p l +p2>2vt which means that manufacturers are operating in Range 1 (in terms of prices). It is easy
to show that the derivative of the Range 1 profit functions are negative for any price
greater than 1/2 and this is explains the corner solution of pi=p2=14/234.
The next proposition outlines the conditions under which a manufacturer with a
high cost of marketing can be forced from the market.
PROPOSITION 10: When a2 >* the market does not exist. If a l >-41-f but a2< 4t then the
equilibrium is for Manufacturer 2 to operate as a monopoly with price equal to 1/2 and
Manufacturer 1 does not operate. When al and a2 are less than * and
a, >

2 t 2 – 32a 2 t 3 +32a 2 t 2 + 24a 2 t + 4t -F4t 2 +1
64a 2 t 4 –192a 22 t 3 +144a 2
then
2
128a2t2 +32f

1
Manufacturer 1 will exit the market. If a l < —(4t + 4t 2 + 1) , then Manufacturer 1 has
32t

sufficiently low marketing costs that she cannot be forced from the market.
PROOF: See Appendix M.
Naturally, once a manufacturer leaves the market there are no comparative shoppers. The
remaining manufacturer then sets price to maximise profit from her customers (all of
whom are loyal). This explains the price of '/2 when only one manufacturer operates.

33 These values can obtained easily by solving the problem first as if all consumers in the market are loyal
consumers and second, by assuming that all consumers are comparative shoppers.
34 Simply, manufacturers always have an incentive to reduce prices to close the gap in the comparative
segment. When P I = 132 = 1-t/2, the constraint p i+p2 = 2v-t holds with strict equality.
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Moderate Differentiation is a distinct zone that occurs when the degree of
differentiation in products is significant in relation to the surplus created by their
consumption. Nonetheless, the degree of differentiation is not so large that manufacturers
are unaffected by each other. The actions taken by manufacturers in this zone are highly
interdependent. It makes sense to think of Moderate Differentiation as a zone with
subdivisions because all prices observed when products are moderately differentiated fall
in Range 2 (some loyal consumers choose not to buy but all comparative shoppers
purchase). In fact, corner solutions occur (when in the strong part of Moderate
Differentiation) precisely because manufacturers set prices are low enough so that
comparative shoppers always participate in the category.
7.5

Analysis for Products that are Fully Differentiated (t > v-c)

In this model, products are fully differentiated when 'preference' costs are greater
than 1. We will show that in this zone, prices always lie in Range 1 and as a result price
always equals 'A.
PROPOSITION 11: When products are fully differentiated i.e. t>1, any manufacturer
with a marketing cost parameter less than * will operate with price to '/2 and a marketing
intensity of 1-4ta.
PROOF: See Appendix N.
Full Differentiation defines conditions for manufacturers in which they are de facto
monopolies in their area of the market (this is also known as a local monopoly condition).
The logic behind this finding is that the optimal price of '/2 means that comparative
shoppers never face a choice between two viable options (at least one of the
manufacturer's product is a negative surplus proposition). In contrast to conditions of
Moderate Differentiation, it is profitable for manufacturers to leave a hole in the
comparative shopper segment (because 'preference' costs are high, price reductions to
close this gap are not economic). The absence of competition at the margin for
comparative shoppers when t>1 allows the manufacturers to act like monopolies.
8.0

Determining Profits from Alternate Selling Strategies (Phase 2)
To determine the profits from alternate selling strategies, we need to determine the

price of the information under an exclusive contract and the price of the information
under a penetration strategy (1),,i and Pb respectively in Figure 1). The comparison that
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the seller of information must make is between is two times the penetration price (the
seller will clearly price the information low enough such that both manufacturers
purchase) versus the exclusive price (once). With the simplifying assumptions made in
this analysis, there are three exogenous parameters of importance:
1. The 'preference' cost (t) which is based on the attributes of the product category and
the products themselves (it is constant and independent of the marketing expenditures
made by the manufacturers).
2. The initial marketing cost parameter, add (prior to the sale of information). To
simplify the analysis further, we assume that prior to the sale of information, the
market exists i.e. aeid is small enough so that there would be positive marketing
without the information (in the previous sections, maximum values for a as a function
oft have been determined).
The marketing cost parameter is anew for any manufacturer that has purchased the
information. Since anew< c old , for simplicity, we can express anew as a percentage
reduction in per unit marketing costs i.e.
.e. CC

Id

a new

a old

x 100. The first step in the solution

is to determine the Nash equilibrium and associated profit for each manufacturer in the
marketing/sales sub-game for three situations:
1. Neither manufacturer has the information, so the marketing cost parameter is avid for
both manufacturers (no sale equilibrium). Referring to the legend in Figure 1, the
profit in this situation is rcsi.
2. Both manufacturers have the information so the marketing cost parameter is

anew

for

both manufacturers (symmetric equilibrium). Referring to the legend in Figure 1, the
profit in this situation is 7Cs2 •
3. One manufacturer has a marketing cost parameter of ane w and the other has a
marketing cost parameter of anid (asymmetric equilibrium). The profit in this analysis
are na and ltd respectively.
The equilibrium profits of the marketing/price subgame

are determined
using the results of sections 7.0-7.5. A condensed summary of the equilibrium conditions
is provided in Chart 1 and Chart 2.
( 7Es15 ns2, ltd)

(Charts 1 and 2)
Determination of Pxi and Pb
Under the exclusive strategy, the information seller sets two prices as shown in
Figure 1 because it allows him to extract maximum surplus from the first manufacturer to
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whom he makes the offer. The information seller simply sets P,a low enough so that the
second manufacturer buys the information (if this situation were to arise, the information
seller will sell at any price greater than zero). The first manufacturer knows that the
information seller will sell the information to the second manufacturer (this is a credible
threat) implying that she will make a profit of ltd in the marketing/price subgame if she
rejects the information seller's offer. If she accepts the information seller's offer she will
make Ea in the marketing/price subgame. Thus, the first manufacturer will pay any price
for exclusive use of the information up to lta - ltd .
As previously noted, the profit from using a penetration strategy must equal two
times the penetration price Pb 35 . Using Figure 1, the following inequalities must be
satisfied to ensure that both manufacturers buy:
n s2 — Pb
Pb



lc d

 n s2 —

7C a

—

Pb


-

sl

?td A Pb - n a — nsl

(22)
(23)

Rewriting this:

(24)
Pb  min(7c s2 — lt d , 7C a — n si )
For most of the conditions analyzed in this paper, the first term in parenthesis is smaller.
In the asymmetric equilibrium, the profit of the manufacturer who has the information
benefits from both low competition and market expansion (driving up lta and hence the
second term in the brackets). Nonetheless, there are situations where the second term is
smaller (notably when a corner solution limits the competitive effects of a penetration
strategy). As a result, both terms in equation 24 must be calculated for each and every set
of exogenous parameters that is analysed.
Simulation
With homogeneous products, the equilibrium only involves one operating
manufacturer so it is evident that only one manufacturer will purchase the information
(making the exclusive strategy optimal) 36 . For all other market conditions "Weak
Differentiation, Balanced Differentiation, Moderate Differentiation (mild), Moderate
Differentiation (strong) and Full Differentiation", simulation programmes in MATLAB37
are used to determine equilibrium outcomes for a variety of marketing cost parameter
combinations. For purposes of interpretation, the results are presented as two surfaces in
three dimensional plots. One surface represents the information seller's profit with

35 Any penetration strategy which involved selling to only one manufacturer is weakly dominated by an
exclusive strategy because the guarantee of exclusivity has value greater than or equal to zero.
36 A penetration price of 0 is the only way for an information seller to ensure that both manufacturers buy
when products are homogeneous.
37 Mathematical software by The Mathworks, Natick, Ma.
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penetration strategies and the other his profit with exclusive strategies. For any point in
the horizontal plane, the higher surface represents the dominant strategy.
7.0

Results and Discussion
The results for each of the market conditions (outlined in Figure 3) are as follows:

Homogeneous Products (t=0)
As noted in the previous section, when products are homogenous, the optimal
strategy is to sell the information exclusively to the one manufacturer that plans to operate
in the marketing price/subgame. Both manufacturers cannot operate in the marketing
price/subgame because the nature of price competition ensures that both manufacturers
would make negative profit. The equilibrium involves a monopoly and this allows the
information seller to extract the full benefit of the information from the manufacturer that
operates.
It is interesting that in a market with no barriers to entry (where manufacturers
produce identical products), the equilibrium involves only one firm. Ostensibly, this
appears to be a ripe situation for fierce competition and low profits yet the operating
manufacturer makes positive profit and monopoly pricing prevails. In a homogeneous
market where marketing decisions precede pricing decisions, this suggests that operating
manufacturers gain a great deal of power from the strategic nature of marketing decisions.
Weakly Differentiated Products (0<t<(v-c)/2 )
The results for weakly differentiated products are calculated at two levels t=0.1
(Figure 5) and t=0.2 (Figure 6).
(Figures 5 and 6)
Both simulations show that the optimal selling strategy is dependent on both the initial
level of a and the percentage reduction in per unit marketing cost afforded by the
information (being offered in Phase 1).
Equilibrium outcomes are calculated for a combination of initial marketing cost
parameters "a" and efficiencies provided by the information that range from 10% (a
relatively small improvement in marketing efficiency) to 90% (a substantial reduction in
marketing costs). The range of a has been chosen so that equilibria are calculated
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throughout the feasible range (from initial marketing costs where reach levels are very
low i.e. a is close to the upper limit, to initial marketing costs where reach levels are high
i.e. most consumers have been reached by the marketing effort of at least one
manufacturer).
The purpose of conducting two simulations in this zone are to demonstrate the
effect of 'preference' cost on the existence of pure strategy equilbria. As noted by Iyer
(1996), a frequent finding in spatial models, where 'preference' costs are a linear function
of distance and low in relation to the surplus available, is the non-existence of pure
strategy equilibria. In locational models, it is the tendency of firms to jump or make
discontinuous changes in their decision variables that leads to the non-existence of pure
strategy equilibria38 . In Figures 5 and 6, the larger size of the non-existence area (as a
fraction of the range for which positive marketing expenditures are feasible) when
`preference' costs equal 0.1 versus when they equal 0.2 is consistent with the idea that
lower 'preference' costs exacerbate existence problems. The non-existence zones are
difficult to interpret yet they do highlight the potential of information (which reduces the
per unit marketing cost) to destabilize otherwise stable markets.
From the perspective of consumers, products are clearly close substitutes when
manufacturers are weakly differentiated. In this situation, we might expect fierce
competition and the pricing predicted by the model is consistent with this expectation. In
contrast to the zones of Moderate and Full Differentiation, the manufacturers price such
that any informed consumer in the market can afford the products of either manufacturer
(prices are less than or equal to 1-t). This creates a competitive environment where
aggressive marketing effort by one manufacturer is likely to be neutralised by an
aggressive response from the other. When the likelihood of marketing activity being
neutralised by the competitor's efforts is higher, greater gains might materialize
downstream when one firm has a strong advantage. Accordingly, we might expect higher
profit for an information seller who gives one of the manufacturers a strong advantage
(with an exclusive contract).
When initial marketing costs are high, the model's predictions are consistent with
this perspective as evidenced by the dominance of the exclusive approach. The exclusive
approach appears to be preferred because it allows the purchasing manufacturer to "act"
like a monopolist and in many cases (when the percentage reduction in marketing costs is
high enough) to force the high cost competitor from the market. However, the surprising

38 For further discussion of these issues refer to d'Aspremont, Gabszewicz and Thisse (1979), Dasgupta and
Maskin (1986) and Economides (1989).
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finding is that when initial marketing costs are in an intermediate zone, the penetration
approach generates superior profit to the exclusive arrangement.
The creation of distinct consumer segments by marketing activity provides insight
into this counter intuitive result. When marketing reach levels are in an intermediate zone,
manufacturers have an incentive to restrain marketing activities (and elicit a weak
response from the competition) to maintain the size of the brand loyal segment (the size of
the 'brand loyal' segment starts to decline when marketing intensity exceeds 1/2). The
brand loyal segment is more profitable for manufacturers than the comparative shopper
segment because the optimal price ' 1-t' for the brand loyal segment is considerably higher
than the competitive price 't' for the comparative shopper segment. In addition, when
products are weakly differentiated, a manufacturer gets all the customers in its brand loyal
segment providing further incentive to limit its erosion.
In summary, for weakly differentiated products, the tendency manufacturers have
to limit their marketing expenditures can make penetration selling more attractive than
exclusive selling for an information seller when:
1. The information provides significant but not massive reductions in marketing costs
and,
2. Manufacturers have initial marketing cost parameters that allow significant market
exploitation. Under such conditions, the potential advantage of an exclusive purchaser
is limited because the competitor will market aggressively even with a cost
disadvantage.
These conditions are associated with a corner solution equilibrium in both stages of the
marketing/price subgame. When the marketing and pricing decisions of manufacturers
are unaffected by possession of the information, the only role for the information is cost
saving. Clearly, there is more surplus for an information seller to extract when he helps
both manufacturers save money (i.e. by employing a penetration approach).
Balanced Differentiation Boundary ( t=(v-c)/2 )
The results for the Balanced Differentiation boundary (t---0.5) are shown in Figure
7.
(Figure 7)
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As previously noted, this is a situation which is important mainly because it is the switch
point between Weak Differentiation and Moderate Differentiation.
The results are similar to the results obtained with Weak Differentiation with the
exception that pure strategy equilibria exist for all combinations of feasible marketing
cost parameters and percentage cost reductions.
The similarity is due to the fact that all shoppers can afford the products of either
manufacturer at a price of V2. Similar to the zone of Weak Differentiation, when initial
marketing costs are high, the exclusive approach is preferred because the purchasing
manufacturer can "act" like a monopolist and, in many cases, force the high cost
competitor from the market. With intermediate or lower initial marketing cost
parameters, however a penetration approach generates higher profit for the information
seller. This is due to the fact that an exclusive purchaser of information cannot capture
the monopoly profit from using the information (because the competitor continues to
market aggressively in spite of her cost disadvantage).
In contrast to the results for the zone of Weak Differentiation, no degree of
marketing activity can induce price competition at the Balanced Differentiation boundary.
As shown in section 7.3 when manufacturers are at the Balanced Differentiation
boundary, pricing and marketing decisions in the marketing/price subgame are
independent. This occurs because the optimal price '14' for the brand loyal segment is
exactly the same as the competitive price 't' for the comparative shopper segment (the
relative importance of the segments does not affect the optimal price). In comparison,
when products are weakly differentiated, market instability results from manufacturers
being unable to control their desire to reduce price.
Moderately Differentiated Products( (v-c)/2 < t < v-c )
The results for moderately differentiated products are calculated at two levels
t=0.6 (Figure 8) and t=0.75 (Figure 9).
(Figures 8 and 9)
Both simulations show that the optimal selling strategy is independent of the initial level
of a and the percentage reduction in per unit marketing cost afforded by the information
(being offered in Phase 1). Penetration strategies are invariably preferred regardless of
whether the degree of Moderate Differentiation is mild (Figure 8) or strong (Figure 9).
When products are moderately differentiated, there is less competition between the
firms and this makes the penetration strategy more profitable. In contrast to the zone of
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Weak Differentiation, a positive percentage of comparative shoppers cannot afford the
products of either manufacturer because prices are always greater than '/2. This occurs
because optimal pricing for the manufacturers is a question of balancing the optimal price
for the brand loyal segment p=1/2 and the optimal price for the comparative segment p=t.
Because t is greater than 'A, and prices are greater than 1/2, there are always some
comparative shoppers who cannot afford the products of both manufacturers. This
reduces the degree of competition between the manufacturers: the gains a manufacturer
would realize by making her products affordable to all comparative shoppers (through
reducing price) are less than the losses she would incur with existing customers (due to
the lower price). With reduced competition in this zone, any advantage that can be gained
through exclusive use of the information by one manufacturer is less han the combined
advantage that can be realized by manufacturers when they both have the opportunity to
use it.
An additional observation that explains the superior performance of the
penetration strategies is the tendency of increased marketing activity to raise price.
Marketing and pricing are complements in this zone because the comparative shopper
segment becomes larger in comparison to the brand loyal segment (and the optimal price
for the comparative shoppers is higher than the optimal price for brand loyal consumers).
For a given increase in marketing, the increased price a manufacturer charges more than
makes up for the losses incurred marketing to customers who find the product too
expensive.
Fully Differentiated Products ( t>v-c )
The results for fully differentiated products are shown in Figure 10 (t=1.3).
(Figure 10)
The simulation confirms the expected result: the penetration approach is optimal
regardless of the initial level of a and the percentage reduction in per unit marketing cost
afforded by the information. This is to be expected since both the decisions and profit
functions of each manufacturer are independent of each other.
Obviously, when significant benefits can be realized by both manufacturers from
using the information, an information seller can double his profit by providing the
information to both of them. In one sense, this is why information sellers are so keen on
selling their information across categories: fully differentiated manufacturers effectively
operate in separate categories. Of course in our model when 1<t<2, it is theoretically
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possible for manufacturers to compete for the same consumers but the optimal price of 1/2
compeletely eliminates competition at the margin for comparative shoppers.
10.0 Conclusion
As noted in the introduction, the primary objective of this research is to identify
the key factors which determine the optimal approach for selling marketing information to
differentiated manufacturers. The model is relevant for industries in which marketing is a
primary determinant of consumer demand and marketing information is used by
manufacturers is used by manufacturers to effectively target their advertising and
promotion.
In general, we find that the degree of differentiation is the primary determinant of
the optimal selling approach for information sellers. However, we also find that the preexisting marketing costs can affect the optimal strategy for the seller of information when
products are weakly differentiated. Figure 11 summarises the overall findings.
(Figure 11)
As we might expect, when the degree of differentiation between manufacturers is
significant (in the zones of Full and Moderate Differentiation), penetration selling
strategies are optimal. This is due to the fact that high 'preference' costs (which define
higher differentiation a spatial model) tend to limit price competition (higher prices are
maintained). As a result, the benefits each manufacturers realizes from using the
information (and doing more markeitng at a cheaper price per unit) are somewhat
independent.
As manufacturers become less differentiated (and the conditions are 'Weak
Differentiation'), exclusive strategies are preferred when marketing costs are high. In this
situation, the purchasing manufacturer is able to derive a maximum benefit from having
the cost advantage (frequently this involves forcing the other firm from the market). A
surprising finding in this model is that penetration strategies can also be optimal when
products are weakly differentiated. This occurs when marketing costs are in an
intermediate or low region.
The intuition for this result is that marketing activity by manufacturers creates a
second level of heterogeneity in the market (over and above location which is the standard
measure of heterogeneity in a spatial model). Marketing activity divides the market into
four distinct segments, two of which are important for each manufacturer: the
manufacturer's brand loyal segment and comparative shoppers. When products are
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weakly differentiated, brand loyal consumers are much more profitable than comparative
shoppers (because competition for the business of comparative shoppers is fierce).
Importantly, as marketing reach levels increase, the size of the 'brand loyal' segment
grows slowly in comparison to the comparative shopper segment and once reach levels
exceed V2 the 'brand loyal' segment actually declines. Thus, to maintain the size of the
brand loyal segment, both manufacturers have a significant incentive to restrain their
marketing activities.
The tendency of manufacturers to restrain their marketing activities is what makes
penetration selling more profitable when marketing costs are in an intermediate range.
When marketing activities are restrained, the main role of the marketing information is to
provide cost savings to manufacturers on essentially unchanged levels of activity. Because
of the information seller's monopoly position, he has the power to extract these savings
from the manufacturers and clearly it makes sense for him to extract the savings from
both of them.
When marketing costs are relatively low (and products are weakly differentiated),
benefit yielding marketing information has the potential to destabilize markets by
inducing price competition (assuming the market is stable prior to the sale of
information). In general, market conditions (not selling strategies) are what create
situations of instability (i.e. in most cases, when penetration strategies create instability so
do exclusive strategies). Because this analysis is restricted to the identification of pure
strategy equilibria, a limitation of the results is that they do not provide insight regarding
optimal selling practices in the unstable region. An interesting extension to this research
would be to utilize mixed equilibria as a basis for determining optimal selling strategies
when manufacturers are weakly differentiated. A frequent concern with using mixed
strategy equilbria in a spatial model is that they are difficult to interpret when the decision
involves "where to locate". In this model however, mixed strategy equilibria have a
simple interpretation because there is a strong research tradition surrounding mixed
advertising and pricing strategies. Such an extension would have the potential to shed
light on when we might expect to see high-low pricing in a category coupled with pulse
advertising policies.
Not surprisingly, when products are homogenous (t=0), an exclusive selling
strategy is the only pure strategy equilibrium. An interesting finding though, is that when
products are homogenous, the equilibrium involves monopoly pricing. The sequential
nature of marketing and pricing in this model means that one of the manufacturers will
avoid participation in a category where the price competition is destined to generate
losses. The lucky manufacturer who does operate can act as if there is no competition.
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Another issue concerns how one should accurately represent the decision making
process for a seller of information. We believe the model used in this paper effectively
represents the decision faced by a firm which sells information to consumer goods
manufacturers. If a seller decides to employ an exclusive strategy, it is the threat of the
information being sold to a competitor that allows the seller to extract significant profit
from a manufacturer. This is well represented by the model in question. In addition, the
natural outcome of a failed exclusive offer to a first manufacturer is that a second
manufacturer be offered the same information at a lower price. This too is a characteristic
of the model used since Pxl > Px2 •
In addition, the model assumes that sellers set the same price for both
manufacturers when utilising a penetration approach. This is an accurate representation
of reality because in general, research that is not sold exclusively within a category is sold
at a standard price. Theoretically, a seller of information could offer the information at
different prices to manufacturers. However, because the marketing community is small,
the probability is high that such a policy would create bad will and harm the information
seller's reputation (to be perceived as fair, sellers must treat all their customers the same).
In addition, building relationships with manufacturers is critical for sellers of information
because most sellers operate on an on-going basis and they are not always monopoly
providers of information (they may face competition from other suppliers). Given these
facts, it seems reasonable to have the seller to set the same price for both manufacturers
under a penetration strategy.
A final issue concerns representing the degree of differentiation in a market. In
this model, the degree of differentiation is a function of the total surplus available versus
the maximum 'preference' cost that can be incurred in the market. As discussed
extensively in this paper, this ratio plays a significant role in determining the nature of
competition in terms of both marketing activity and pricing activity. A common error is
to base the degree of differentiation on the ratio of prices to 'preference' costs (prices are
an endogenous outcome of competition and in general, bear little relation to the degree of
differentiation). As shown in the paper, the relationship of total surplus available to
maximum 'preference' cost determines both the zone of competition and the relationship
of prices to marketing reach levels.
In categories, where marketing is necessary to create consumer demand and
pricing decisions are contingent on the level of marketing activity, this model has an
interesting story to tell about differentiation. In such a situation, this model suggests that
different of zones of competition are a natural outcome with each zone being
characterised by different pricing relationships. An opportunity for further research would
be to analyse the "zones" of competition in the context of empirical evidence and
previous work on differentiation.
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Appendix A
Necessary Condition for All Comparative Shoppers to Buy
The surplus obtained by a buyer at x 1 by purchasing from Manufacturer 1 is

u, v - p, - tx,.

consumer at x1 is indifferent between buying and not buying Manufacturer 1's product then: x

If the
V-121

r

Similarly, when the consumer at x2 is indifferent between buying and not buying Manufacturer 2's product
In order, for all Comparative Shoppers to buy x 1 > x2 . Substituting, we obtain
then: X 2 = t + p2 t

v - p1> t + p2 - v Rearranging, we obtain the condition p, + p 2 < 2v t

t

t.

Appendix B
Fraction of Comparative Shoppers who buy from Each Manufacturer when Not All Comparative
Shoppers Buy
Similar to Appendix A, if the consumer at x 1 is indifferent between buying and not buying Manufacturer l's
product then: x. = v - P1 Similarly, if the consumer at x2 is indifferent between buying and not buying
r

Manufacturer 2's product then: x

t+P

2-

Since p, + p2 > 2v - t implies that x 1<x2, only

comparative shoppers to the left of x 1 will buy from Manufacturer 1 and only those to the right of x 2 will buy
from Manufacturer 2. Thus, the fraction of comparative shoppers who will buy from Manufacturer 1 is
d,1

t

-P2

P1 and Manufacturer 2 is d2
2

t

Appendix C
Proof of Proposition la
Assuming that prices for both firms are in the interval, [0,1], the derivative with respect to price of equations
17 and 19 are

= 0 _ 4)2 ) > 0 and __2_4, 1 0 _4)2 ) + 0 , 4, 2 > 0 for all 4, , 4 >0. This implies no
aptapi

an.

a7c

equilibrium with pipi because these equations imply that both manufacturers will set pi=pi=1 (at a price
above 1, a manufacturer will not make sales). If pi =pi ,consider any price in the open interval (0,1). An
arbitrarily small increase in price by manufacturer i will reduce profit by pi 0.4), and an arbitrarily small
2

decrease in price will increase profit by

p, +itt) i

•

Thus, pi=pi cannot be an equilibrium in the open interval

2

Similarly at pi=pi=1, manufacturer i has an incentive to reduce price. The only price at which no
manufacturer has an incentive to deviate is pi=pi=0. Thus, this is the only equilibrium in pricing when Oi and
4)i are positive. However, pi = pi =0 and Oi and 4i >0 cannot be an equilibrium because both firms generate
negative profit. Therefore, any equilibrium involves at most, one firm in the market with the following
objective function:
(0,1).

It, =

pj, +a, log (1- (f),)

(1)

yielding the following first derivative with respect to price:
ap,

, >o

which implies that pi = 1. Substituting into equation 1, we obtain:
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(2)

+a, log (1- (1)1)
differentiating with respect to marketing reach, we obtain:
ag 1- a -0
IC, =

04,

which implies that 4) , =1- ct, •

(3)
(4)

1- +,

Therefore the equilibrium is one manufacturer in the market with a

marketing reach of 1-ai and price equal to 1. Q.E.D.
Proof of Proposition lb

Assume that ai is greater than 1 for i = 1,2. Then alt, =1 a, <13 for all feasible 4); . Therefore profit is
1-4),
aap
maximised at 4i =0 for both manufacturers and no product is sold. Q.E.D.
Appendix D
Proof of Proposition 2

Assume that pi >1-t. When manufacturer i has a price greater than 1-t, equation 13 in the main text is the
appropriate objective function. Simple calculations yield the following derivative for the profit function in
terms of price.
+ 4)it)
an , = 4, (2 - 4p, - 24 + 24) p, +
(1)
2t
We now show that manufacturer i will not choose a price greater than 1-t given that manufacturer j prices in
the interval (0, 1-t]. By observation ax, is positively related to pi so an . @ pi =1-t is the highest value
aPi
aP,
an , achieves when p, lies in (0, 1-1. Substituting pi =1-t, an, can be rewritten as:
ap,
aP,
.4),(2-0,X1-2p,)

cap ;

(2)

2t

Since 4); and 2-4)i are greater than zero, 1-2pi >0 for pi >1-t to be an equilibrium (the second order condition
is negative so the derivative must be positive at 1-t for a maximum greater than 1-t). But 1-2pi >0 implies
that pi < Y2 contradicting the original assumption. Q.E.D.
Appendix E

The derivative of manufacturers' profit functions with respect to marketing reach in Range 3 are as follows:
- 16t4); +16te, + 24444) 2 t - 24t 002- 9 (144) 22 t +944.22t-40,4)22t+44)22+18aog4)2

a4),

(1)

18444)2(-1+4),)

87r 2 _ - 16t e2 +16432 +24 e24), t - 24t 4)324)1- 9 4)2244 t+9 0 3244 t - 4 (1)24)f t+4 44 +18 a2d)224)1
184)224),(4 +4)2)
a4)2

(2)

Appendix F
Proof of Proposition 3

When manufacturers are symmetric, we look for a symmetric solution (i.e. 4, =4, 2 ). Equation 20 (or 21) in
the main text and p i (or p2) equal to 1-t implies 4) 1 =4)2 = 2t. Assume that the marketing cost parameters are
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high enough such that optimal marketing reach levels for both manufacturers are less than 2t. When 4) < 2t,
the derivatives (with respect to price) of equations 15 and 16 in the main text imply an upward sloping profit
function for any price less than 1-t. Proposition 2 implies that prices cannot exceed 1-t therefore p 1 = p2 = 1t and manufacturers will choose 4 1 and 4)2 optimally based on final stage prices of 1-t. This problem can be
represented as follows:
= ( 1 - 0(4)1( 1 - 0 2 ) + 2
(01 02
n 2 =0-0(02( 1 -00+ -)

2

log(1-40

(1)

+a, log(1-4),)

(2)

=0

(3)

+ a,

Yielding the following first order conditions:
an ' = - 0(1 - -(t)-1-)
2
a0.
air

a'

1- 4),

(1 - 0(1 -

J-)a2 =0
2
1-4) 2
and second order conditions which satisfy the requirement for strict concavity:
a27c
a,
=
<0
2=

4902

al);

0-402

42'

0-402

a2n2

a2

(4)

(5)
(6)

<0

Setting 4)1 = 02 = 0 in equation 3 and solving for al yields the value for a of 1-t. Because of the concavity
of the profit function, the optimal marketing reach for any a >1-t is zero and the market does not exist. This
proves the first part of the proposition.
Setting 4)1 = = 2t in equation 3 and solving for a l yields the minimum value of a l for which optimal 4's
are less than 2t. We call this minimum value a* and can express it as (1- 0 2 (1 - 2t) . Any a in the
interval (a*, 1-t), impies E (0, 2t). When 4) E (0, 2t), the derivatives of equations 15 and 16 in the main
text imply an upward sloping profit function for all prices less than 1-t. Proposition 2 implies that prices
cannot exceed 1-t therefore, optimal prices are the corner solution of p l=p2= 1-t when a E (a*, 1-t). This
proves the second part of the proposition.
If we restrict the allowable range for 4) 1 and 02 to the interval (0,2t), any solutiuon to equations 3 and 4
which lies in the interval (0,2t) is a Nash equilibrium because second order conditions are satisfied and the
previously noted Routh Herwitz theorem ensures stability of the solution. However, to confirm that the
solution to equations 3 and 4 is the Nash equilibrium over the interval (0,1) for 4), and 4) 2, we must show that
the solution is preferred to any 4) in the interval (2t,1). This can done by first noting that there is no jump in
the profit function at 4)=2t and second by showing that the profit function is downward sloping for all 4)>2t.
Analysis to show that

an ,

< 0 (for all 4)>2t). Using equation 20 in the main text with 13 1 =1-t and 4) 1 =1, we

can determine' , the minimum

02 for which equation 20 is valid ie. min = 4t

As mentioned earlier, a
3- 2t
corner solution of prices equal to 1-t is observed when equation 20 implies prices greater than 1-t. . Thus,
. Using equation 1 in this appendix,
the range of 4)2 for which equations 20 and 21 are valid is ( 4t
3 - 2t
a 2 n, = _
t (9 - 16
4.42 18

4

- _4 ) < 0 because 41 and 4)2 are clearly less than one. Therefore in the range (2t, 1)
44

for 4); , an i achieves its maximum value when 0 j = 4 t
Similarly, it can be shown that
3 - 2t
a4);
42

a2.7c

1

a4), aa.

< 0.

The minimum a for which we need to check the condition is a*. Substituting 0 . = 4t and a* into
' 3 - 2t
equation 3, we can write:
-1
)((50t 2 +18- 60044 + (157t 2 -144t 3 + 9 - 66t + 36t 4 )44 - 8t 24), + 8t 2 )
Max --Jac 
_ 9C (-1+4) X-3+ 2t)
which implies:
-1

)((50t2 +18- 60t)4 + (157t2 - 144t3 + 9- 66t + 36t4 )4); + 8t2(1-4),))
+4), X-3+ 2t)
The first term in the expression is always negative, 8t 2 (1- 4) 1 ) is always positive and it can be shown easily
that the coefficient of 44 is always positive. The coefficient of 4 2, is positive when tE (0, Al 0.2682). This
constitutes a complete proof that the profit function declines for any 4) greater than 2t when marketing costs
are high and t is less than 0.2682. For values oft greater than 0.2682, a grid simulation was conducted
for values oft between .2682 and 'A over the entire range of marketing reach choices. The graphical results
of this grid simulation are shown in Figure 4.
Max

a4),

_

94),2 (-1

(Figure 4)
No positive values were detected. Q.E.D. for t E (0, 0.2682) and confirmed for values of t
1/2).

E

0.2682,

Appendix G
Proof of Proposition 4

First, assume al >14. The same arguments used in Appendix F imply that p 1=p2=14 thus, we can use
equation 3 in Appendix F to write:
art,<
(1 - t)(1 - 1
' 1)
ad),
2

1-t
1 -4),

an ' <0- 41 (i)2
2

34),

1)

(1)

(2)

1- 4),

(3)
&IT ' < (1 - 0( -24)1 - 4)2 (1 - 4), )) <0
2 - 24,
34),
Equation 3 is clearly negative for all 4 1 thus, Manufacturer 1 will not operate. When Manufacturer 1 does
not operate and Manufacturer 2 has a 2 <1-t , equation 2 in Appendix F has an internal maximum and
Manufacturer 2 operates as a monopoly. This proves the first part of the proposition.

The second part of the proposition involves showing that prices must equal 14 when both manufacturers
have marketing cost paramters in the interval (a*, 1-t). To do this, we assume prices of 14 and show that (at
least) one manufacturer will have positive marketing intensity. Given that that (at least) one manufacturer
has positive marketing intensity, we then show that the only possible decision in the final stage of the game
is p1=p2=14.
Step 1: If prices equal 1-t, we must show that '3(3)

> 0 for at least one manufacturer. Using equations 3

34)

and 4 in Appendix F, for manufacturer i, we can write:
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7 = (1-0(1— -214

2

1-4),

(1)

If manufacturer j is not operating then, On, (0) —1 t a . . But ai is less than 1-t by assumption
att.;

therefore cam, (°) > 13 and manufacturer i will have positive marketing intensity.

4,

Step 2:

Proposition 3 implies that if a 1 = a2 = a*, prices for both manufacturers equal 1-t (using equations
20 and 21 in the main text). If either a l or a2 are greater than a*, equations 3 and 4 in Appendix F
imply that an is less than 0 at 4)=2t (for both manufacturers). Thus, the optimal intensities are
at)

found by finding intensities less than 2t that solve equations 3 and 4 in Appendix F. As before, the
solution to equations 3 and 4 which lies in the interval (0,2t) is a Nash equilibrium because second
order conditions and stability requirements are satisfied.
It follows that the optimal prices of both manufacturers are 1-t (using Proposition 2 and the derivatives of
equations 15 and 16 in the main text). Q.E.D.
Appendix H
Proof of Proposition 5

When a l and a 2 lie in the interval (a * ,1 — t) using Proposition 4, prices equal 1-t and optimal marketing
intensities are given by simultaneously solving equation 3 and 4 in Appendix F. Recalling that oc 1 >a2 ,
assume equation 3 holds at 4) 1 ) (i.e. the conditions are such that a marketing intensity of 0 is Manufacturer
l's optimal decision). Using equation 4, we obtain the following expression for 4) 2 in terms of a2.
W2 =

1 - t - a 2(1)

1—t

Substituting into equation 3 for we obtain:
a, a

2

+ 1—t

2

(2)

Since (341 1 < 0 for all 4) 1 , a < a 2 + 1— t or Manufacturer 1 will choose a marketing reach of zero. This
2
Oa
proves the first part of the proposition. We now show that when a l and a2 lie in the interval (a *,1 — t),
Manufacturer 1 cannot be forced from the market if a l < 1/2- '/2t. Assume that Manufacturer 1 is forced from
the market and a l < V2 - t. We have already shown that ai> a 2 +1- t when Manufacturer 1 is forced
2
0> C( 2
a 2 < 0 which is impossible. This
from the market. By assumption, then: l—t > a2 +1-t
2
2
2
proves the second part of the proposition.
If a l and a2 lie in the interval (a *,1 — t) and t < =.191, we now show that Manufacturer 1 operates even if
Manufacturer 2 has arbitrarily low marketing costs. Assume that Manufacturer 1 is not forced from the
market and t>z.191. As shown earlier, this implies that a l < 1/2- 'At. By assumption,
1 —t
a l >a 2 >a*. (1 — 2t + t2)(1—
2t+t2)(1—
— 2-t+t 2 —2t3 < la• The roots of
22
2
this cubic equation are approximately (.191, 1, 1.31) and the expression is negative for values oft <.191 and
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positive for values oft E (.191, 1). But we assumed that t > z.191 which is a contradiction. Q.E.D.
Appendix I
Proof of Proposition 6
In the zone of Weak Differentiation, to prove that (1); =2t and pi = 1-t (for i=1,2) is the equilibrium for
manufacturers when the per unit marketing costs lie in the interval {t(3t+1) 2/18/(1-0 , (1-0 2 (1-20), the proof
has four steps.
Step 1: First, we show that when both manufacturers choose marketing reach levels of 2t, prices will equal
1-t in the second stage of the marketing/price subgame. Substitute 2t, into equation 20 and 21 (in
the main text) to obtain prices equal to 1-t. The second order conditions and the Routh Herwitz
theorem ensure the stability of these prices in the second stage of the game.
Step 2: Second, we show that at . > 0 for all •:I); less than 2t when a; < a*

assuming

a marketing intensity of

2t by manufacturer j. If 02=2t and 4 1 <2t, Proposition 4 implies that p 1 =p2= 1-t. Therefore, the
problem is represented by equations 1-4 in Appendix F (how to set marketing reach when the
equilibrium in prices involves a corner solution of price equal to 1-t). Using equation 3 in
Appendix F:
ax ' =0 - 0(1— 2t)

a

(1)

2

If chi<2t and ai <a*, then:
a4),

> (1— t)(1

2t
a
2 ) 1 — 2t

(2)

Substituting a*. (1— 2t + t 2 )(1- 2t) , we obtain:
„..> (1 0
80,

7c,

Simplifying:

(2(1— t))
21

> (1—

(1— 0 2 (1— 2t)

(3)

1— 2t

— (1—

(4)

=0

a0,
This completes Step 2.
an, A for all O i greater than 2t when ai
Step 3: Given a marketing reach of 2t by manufacturer j , show that —v
< a*.

For the range of al identified, we need to show that at, <0 for 4, >2t when (1).i =2t.
a+,

Substituting into equation 1 from Appendix E, we can write:
arc,

as,

1

(184);(-1+01)(-1+0

)((-t - 9t 3 - 6t 2 )4); + (- 18a, + t + 6t 2 +18a,t + 9t 3 )4); +(4t - 8t 2 +4t 3 )+, -4t + 8t 2 +4t3)

(5)

which can be rewritten as:
j

1)
L1844(-1+0,)(-1+0((-t-9t3

- 6t 2 )4); + (-18a, + t + 6t 2 +18a,t + 9t 3 )0; + 4t(1 - 02 (0, -1))
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(6)

The first term in the expression is always positive so when the second term is negative, an, <O. By
a4),

observation, the coefficient of 0 3, is negative and 441- 0 2 (4)1 -1) is negative. Thus, the condition
is satisfied with certainty when -18a 1 + t + 6t 2 + 18a 1 t + 9t 3 <O. This condition is satisfied
when

t

+02 and this condition defines the zone as described. This completes Step 3.

a > 18(1- t)

Step 4: Steps 2 and 3 are sufficient to justify 4)i =2t as best responses for both manufacturers in the first

stage of the marketing/price subgame. Given 4)1 = 4) 2 =2t, prices equal to 14 are optimal in the
second stage as shown in Step 1. Q.E.D.
Appendix J

Proof of Proposition

7

We need to show that both manufacturers will choose a price of 1/2 in the final stage of the marketing/price
subgame (independent of marketing reach decisions). To do this, we show that the derivative of the profit
function (with respect to price) for any price less than 1/2 is positive and the derivative of the profit function
(with respect to price) for any price greater than 1/2 is negative. First, consider prices less than 1/2 . If a
manufacturer chooses a price less than 1/2, she is operating in Range 3. In that range, the derivative of the
manufacturer's profit function with respect to price is:
an.

=
api2t
>

+ ch i t

+24;p,)

0 if - 2t + 4 i t - kipj

+

(1)
(2)

24 .i p i < 0

al);
t=1/2 and if the competitor's response (pi = 1/2) is taken as given then an . > 0 if _ 1 + _(1) L _ (1_
) + 24) i
2
2
aP,
p

+ 24) jpi < 0 p <

'

1 which is true for all p;<'/2. Therefore

24),

an,

<

0

>0 , for all p; <1/2. Second, consider

ap,

prices greater than 1/2. If a manufacturer chooses a price greater than 1/2, she is operating in Range 2. In that
range, the derivative of the manufacturer's profit function with respect to price is:
an , = 0,
app —2 - 4p, - 24) j + 24) J p, + kp j
2t

+ki t)

(3)
(4)

an' <0 if 2 - 4p, -24) j + 11) jp, + O j pj +4) jt < 0
ap,
t=1/2 and if the competitor's response (pi = 1/2) is taken as given then

<0 if
ap,

2- 4p, - 20, +20y, + -t- + <0
2 2

(-4 + 20,)P, <0, - 2

> (1)J 2

2(4)) -2)

condition for at, < 0 , is pi >1/2. Therefore an, <0 , for all pi >'/2. Q.E.D.
ap,
apt
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which means that a sufficient

Appendix K
Proof of Proposition 8
The first order conditions for balanced differentiation in the marketing/price subgame (given that prices
equal 1/2 in the final stage) are as follows:
1 (1) 2
a, _ 0
(1)
4 1– 4), as, 2
at 2

ac

.

1

(1)1

2

4

a2

_

(2)

1 4) , –

Using the steps outlined in Appendix H, it follows that a 1< a 2

2 4

for Manufacturer 1 to have positive

advertising. Similarly, it is easy to show that this condition is always satisfied when a 1 < 'A. Q.E.D.
Appendix L
Proof of Proposition 9
The first part of this proof entails showing that the optimal solution lies in the range (1/2, t). Because t>1/2 (by
definition), it proves useful to consider the range of possible prices as a series of zones: first, (0,1-t), second,
(14, 1/2), third, ( 1/2, t) and finally (t,1). We will demonstrate that only prices in the third zone are best
responses to prices in third zone by the competitor.
Step 1:

First, we show that a manufacturer will choose a price greater than or equal to 1-t when the
preference cost lies in the interval (1/2, 1). A manufacturer is operating in Range 3 when p, <1-t. In
Range 3, the derivative of the manufacturer's profit function with respect to price is:
app

=_L(-2t+Ct-4);13; + 24) p1)

(1)

2t

>0 if — 2f +4) i t —4) i p j + 24)p ; <0

(2)

api

In the putative range for pj , this expression reaches its maximum when pi= '/2. Therefore,
an '

>0 if –2t+4).t–L+24).p <0

(3)

2 "
In the allowable range for p, and t, the expression on the left side of the inequality is maximized
aP

when pi= 1-t and t= 1/2. The condition can then be rewritten as: 1 + < 0 which is true for all 4),.
2
Step 2: Second, we show that a manufacturer will choose a price greater than or equal to 1/2 when the
preference cost lies in the interval (1/2, 1). A manufacturer is operating in Range 2 when
pi E(1-t , 1/2) since not all loyal consumers can afford to buy. In Range 2, the derivative of the
manufacturer's profit function with respect to price is:
al);2t

(2-4p ; —24) +24) p ; + (1) i p i +Oit)

arc,

(4)

(5)
> 0 if 2-4p, –24)1 +24)i p, +0 i p i +(l) it> 0
ap,
This expression on the left side of the inequality is at its minimum when p j=1/2 and t=1/2.
Substituting, we obtain:
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at;
api

api

>0 if 2 – 4p ;

+

– 4) ; >

(6)

> 0 if ( 2 – )(1 – 2p ; ) > 0 which is true since p i 1/2.

Step 3: Third, a manufacturer will choose a price less than or equal to t when the preference costlies in the

interval (1/2, 1). This can be done by showing that the derivative of the profit function with respect
to price in this range is always negative. Generally, a manufacturer is operating in Range 2 when pi
E (t , 1) since not all loyal consumers can afford to buy. However, if prices are high enough,
manufacturers may be in Range 1. In Range 1, the derivative of the profit function (equations 11 or
12 in the main text) with respect to price is:
,
(7)
=
2p, )
ap,
t
by observation, this derivative is negative for any price greater than 'A. In Range 2, the derivative
of the manufacturer's profit function with respect to price is given by equation 4 (in this appendix).
This implies that:
ani
(8)
<0 if 2 – 4p ; – 24:/ i + 20 ip i +
+ (1) it < 0
ap,

The expression on the left side of the inequality is at its maximum when pi=t (assuming j chooses a
price less than t) and pi=t (assuming i the focal manufacturer chooses a price greater than t)
Substituting, we obtain:
ap;

ap

<0 if 2-4t-24)3+44),t<0

(9)

< 0 if (2 – 20)(1
.3 – 2t) < 0 •. But this inequality is satisfied because 2-20.i > 0 and 1-2t < 0

because t > 1/2.
Steps 1 to 3 demonstrate that optimal prices must lie in the third zone ( 1/2, t) which is a situation of Range 2
prices. The first order conditions (based on equation 4 in this appendix) can be solved to yield the following
reduced equations for prices in terms of marketing reach levels.
-8+44), + 64), – 24)14)2 +4) 1 4),t -44) t
(10)
Pi =
34)14)2 + 16 – 84)2
–8 +44 2 +64) 1 –2 4)14)2 4) 14) 2 t 44)1t
(11)
P2=
30102 + 16 – 84) 2 –84),
To calculate marketing intensities, the first order conditions in terms of marketing intensity are used. These
are obtained by differentiating equations 13 and 14 in the main text (having substituted the expressions in
equations 10 and 11 for p i and p2). These expressions are too long for presentation purposes but they satisfy
basic conditions of continuity and concavity. This completes the first part of the proof.
The second part of the proof entails first, showing that prices will be always be low enough such that
P1 i-P2 2v-t and second, showing that this implies a corner solution when a l and a2 are less than
6t 3 -10t 2 +7t -2

8t -4

Step 4: When manufacturers price such that pi+p2>2v-t (v=1 by assumption), then both manufacturers find

themselves in Range 1. The first order conditions for prices (equation 7 of this appendix) imply
that pi=p2=1/2. But this implies that 1>2-t which is a contradiction since t E( 1/2,1) by assumption.
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Step 5: We know that pi t for both manufacturers and in Stepi we show that p1 +p2 524. If manufacturers

are symmetric (p 1 =p2) then pi+p2 52-t is true for all feasible p if 2t<2-t. Thus, when tE ( , 3), all
comparative shoppers purchase even if the price is close to or equal to t. However, when
tE ( 3 , 1 ), there are prices less than t which do not satisfy p i+p2 52-t.
Step 6: When p 1+p2=2-t and manufacturers are symmetric, equations 10 and 11 in this appendix yield

marketing reach levels of 1

= (1) 2 = 4(1-0 .The

marketing cost parameter a which generates
2—t
these marketing reach levels is obtained by using the first order conditions in terms of marketing
reach (which as previously mentioned are are too long for presentation): a _ 6t 3 —10t2 + 7t —2 .
8t — 4
When both manufacturers have a< a, a corner solution results with p 1+p2=2-t (there may be multiple
equilbria in the neighbourhood of p 1=p2=14/2); however, if a1> Cc and a2< a , the solution must be tested to
see if it violates the condition pl+p2 5.24. The stability of the corner solution can be shown with a lengthy
but straightforward proof similar to Appendix I. Q.E.D.
Appendix M
Proof of Proposition 10

As noted in Appendix L, the first order conditions in terms of marketing reach (which are too long to show)
are obtained by differentiating equations 13 and 14 in the main text (having substituted the expressions for
Pi and p 2). When manufacturers are symmetric and a marketing reach of 0 is optimal, these conditions
simplify giving a1=a2= 1. Since a21c . = —1 < 0 , an increase in a when both manufacturers have
4t
848a, 1-4),
a= 1 implies that the derivative of the profit function at 4) i=0 is negative. Thus, the manufacturers will not
4t
operate when a > 1. We now show that when
1 but a2<1,, Manufacturer 2 will operate as a
4t
4t
4t
monopoly. It is easy to show that Manufacturer 2 will operate with a marketing cost parameter of a< 1 if
4t
Manufacturer 1 does not. The first part of this proof means that a manufacturer with a=1 chooses 4)=0,
4t
assuming no marketing by the competitor. But marketing by the competitor only makes the situation worse
for such a manufacturer (a certain percentage of customers reached by the focal manufacturer's marketing
effort will decide to purchase from the competitor). Thus, if Manufacturer 1 has al  1 she will not enter
4t
the market if facing positive marketing by Manufacturer 2. Thus, Manufacturer 2 operates as a monopolist.
Using equation 11 in Appendix L, the result that price =Y2 obtains easily. As noted earlier, the first order
conditions in terms of marketing reach are too long to show. However, the steps outlined in Appendix L can
64a22t4 _ /92a22t3 +144a22.2
_
2t 3 +32a2t2 + 24a 2 t + 4t + 4t2 +1 for
t 32a
be used to show that
a 1<
128a2t2 + 32t

Manufacturer 1 to have positive advertising. Substituting the minimum value for a 2 , we find that this
condition is always satisfied when a 1 < 3—
1 t (4t + 4t2 + 1) . In order to confirm this result for "strong" part of
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moderate differentiation, we must show that when a<et (for both manufacturers), it is impossible for a
manufacturer (with arbitrarily low marketing costs) to force her competitor from the market. This can be
done by showing that __
1 (4t + 4t 2 +1) is always greater than the cutoff value identified in Propsition 9.
3 2t
The objective is to show that32t
1 (4t + 4t 2 + 0> 6t 3 —10t 2 + 7t — 2 . If this is true then
8t — 4
—208t 2 + 56t + 352t 3 — 4 — 192t 4 > O. This polynomial is positive for the interval te (% , 1) . Q.E.D.
Appendix N
Proof of Proposition 11
First, we prove that price= 1/2 for any manufacturer with positive marketing intensity. The second part of
proof establishes requirements for positive marketing.
To show that this equilibrium is stable over the entire range of prices, we show that the derivative of the
profit function (with respect to price) for any price less than Y2 is positive. This means that manufacturers
will not choose prices less than 1/2. (Any combination of prices greater than 1/2 lies in Range 1 and the
derivative for any price greater than 1/2 is negative because the profit functions in Range 1 are strictly
concave).
Step 1: Show that when pi=p2=1/2, both manufacturers are operating in Range 1. To be in Range 1
p1-Fp2>2v-t=2-t. Therefore at p 19:)2= 1/2 , 1>2-t in order to be in Range 1 but t>1 so this condition is
satisfied for all t in the full differentiation zone.
Step 2: Equation 7 in Appendix L implies that profits are maximised for both manufacturers when p1=132=Y2
and a2 n • = —24). < 0 implying strict concavity.
t
Step 3: Show that this equilibrium is stable over the entire range of prices by demonstrating that the
derivative of the profit function (with respect to price) for any price less than 1/2 is positive (any
combination of prices greater than 1/2 lies in Range 1 implying a negative derivative due to the
concavity of the profit functions). For prices less than 1/2 that are in Range 1,

>0 because of the
aP,
strict concavity of the Range 1 profit functions. The transportation costs are too high for Range 3

constraints to be satisfied (to lie in Range 3, a necessary condition is 0<pi<v-t. But t..1, which
implies that pi<0 because v-t=1-t<0 by assumption. Since negative prices are impossible, prices
that satisfy Range 3 conditions do not occur when t 1). If a manufacturer reduces price low
enough to lie in Range 2, a necessary condition is p 1-Fp2<2v-t=2-t. This is only possible if t<2 i.e.
tE(1,2). In Range 2, the derivative of the profit function for either manufacturer is:
an
4). I
+ 4),p, +(ki t)
— 4p, — 24), +
app' =
2t

(1)

We need to show that 67c . > 0 for all p, <1/2 when a manufacturer is in Range 2.
op,

an;
>0 if 2 — 4p i —24) ; + 24) ip, + 4) i p i + (kit > 0
api
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(2)

By observation, the lowest possible value of an . occurs when p, is at a maximum i e
op,
at a minimum i.e. 0. Therefore
' >0 if 2 – 4() – 20 ; + 24),(1.) + 4),t > o
op,

/2

and pi is

(3)

L >0 for all values of pi<Y2.
—
ft; > 0 if – 24) j + 4) 1 + i t > 0 but t>1 soan
op;
ap
This completes the first part of the proof. With prices='/2, the derivatives of the Range 1 profit functions
(equations 11 and 12 in the main text) are:
an, =
_1
84), 4t

a,

an, - 1
a,
4t
1–
4)2
a4)2

(4)

and the second order conditions are:
o =
aC

a,
(1-4)i )2

<o

A2 ,
'‘2
2
'-"112

)2 )22 <0

(1 4

(5)

These functions are strictly concave so necessary conditions for positive marketing are eit >0 for
af),
Manufacturer 1 and art 2

>

0 for Manufacturer 2. This implies that a < O . for positive marketing ie.
'
4t

a0 2

a < * . The first order condition in marketing intensities (equation 7 in Appendix L) can be solved for each
manufacturer to yield the optimal marketing intensity of 1-4ta. Q.E.D.
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Pictorial Representation of Results
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Summary of Findings for Asymmetric Equilibria (assuming v = 1 and c=0)
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