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I nformative Advertising: An Alternate Viewpoint and
| mplications

Abstract

Our objective is to broaden the current understanding of how horizontal
differentiation interacts with both advertising and pricing by extending the analysis of
Grossman and Shapiro (1984) to look at a full range of differentiation conditions. We
seek to offer a useful perspective on the relationship between advertising and pricing
by focussing attention on competitors whose essential difference prior to advertising
and price decisionsis product differentiation.

We construct a model where demand for a firm's products is driven by three
factors: consumers awareness of products and their attributes, pricing, and the
degree of fit between a product’ s attributes and the needs of the consumer. Following
Salop (1979), differentiation is captured by representing the firms as equally spaced
points in a unitary circular spatial market. We assume that product attributes are
fixed and the firms make decisions about how much to advertise and what prices to
set for their products.

A distinct element of the model is the mechanism by which advertising makes
consumers aware of products. Smilar to Grossman and Shapiro (1985), advertising
IS represented as a series of messages received randomly by consumers in the market
and consumers only have interest in a product if they have seen advertising about it. It
is important to underline that advertising only affects consumers awareness of a
product and not their valuation of it. In addition, the probability of a consumer seeing
afirm's advertising is independent of the consumer’s location.

The primary finding of our analysis is that the impact of informative
advertising on market prices and profits is a function of the pre-existing level of
differentiation in the market. Advertising is observed to create distinct groups of
consumers based on the advertising to which they have been exposed. The optimal
pricing is a function of competing firms balancing the needs of each of the groups that
have interest in their products.

When the level of differentiation between products is high, increases in
advertising have no effect on observed prices. However, when the level of
differentiation between products is moderate, increases in advertising tend to drive up
prices. Finally, when the level of differentiation is low, we show that higher
advertising leadsto lower prices and profits.

We also find that total welfare can increase when higher advertising leads to
higher prices. This highlights the risk of reaching conclusions about the anti-
competitive effects of high advertising based solely on an observed relationship
between advertising and pricing.

http://www.bepress.com/roms/vol 1/iss3/paper3
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In a modified version of the model, we assume that the probability of a
consumer seeing a firm's advertising depends on that consumer’s location. More
specifically, we consider situations in which firms can target heavier advertising to a)
customers that are locationally close to them or b) customers that are locationally
distant from them. This captures the notion of two different types of markets, onein
which firms aggressively pursue the competitor’s customers and the other in which
firms focus their dfort on loyal customers. We find that the targeting of advertising
does affect the relationship between advertising and pricing. While the general
pattern of results regarding the impact of differentiation on the advertising/price
relationship is consistent across the three conditions examined, targeting has a
particularly interesting effect in conditions of moderate differentiation. In fact, when
distant consumers are targeted, the positive relationship observed with no targeting is
reversed and prices fall with higher levels of advertising. However, the most
interesting effect of targeted advertising is its effect on overall pricing. In conditions
of low differentiation, targeting consumers who are nearby exacerbates price
competition and reduces price below the no-targeting price. On the other hand,
targeting consumers who are distant results in equilibrium prices that are higher than
the no-targeting price. Exactly the opposite is observed when differentiation is
moderate. These findings underline the importance of existing differentiation between
firms for determining the effect that targeted advertising has on pricing. They also
provide a potential explanation for offensive or defensive postures that firms employ
in media buying that has not been considered previoudly.

Key Words: advertising/price competition, infor mative advertising, persuasive
advertising, spatial competition, targeted advertising
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1.0  Introduction
Tirole (1990) notes that advertisng is one of the most important dimensions of non

price competition and economists and maketers dike have dedicated sgnificant
effort to understanding its role and impact across markets. While most would agree
that the primary role of advertisng is to provide information to potentid consumers,
there has been ggnificant controversy regarding the nature of this information.
Neverthdess, it is wdl accepted that a primary role of advertising is to generate
awareness of products and aso to make consumers aware of how alternative products
are different. In the past, a marketer’s biggest chdlenge in sdecting a media drategy
was maximiang the likdihood that “category users’ were exposed to the
commercias. However, the complexity of media strategy has increased and there are
now many new advertisng chames (see “The Monkey Puzzle’, The Economist,
August 25, 2001, 54-55). Today, a firm can do more than target its ads to “category
users’. Frequently, a firm can target heavier advertisng to consumers who are more
(or less) inclined to purchase its unique product.

A second important characteristic of modern markets is the exigence of
ggnificant differences in product attributes across markets. Tirole (1990) notes that
modern firms are well versed in the principle of differentiation, according to which
firms do not want to produce identical products because of the intense price
competition that results. Our interest lies in differentiation whereby certain products
are better for some cusomers than others. As noted by Tirole this type of
differentiation is known as horizonta differentistion and there is a tradition of
moddling this form of differentiation usng spaiad modds (Hotelling 1929, Sdop
1979). While the relationship between product design and pricing has been examined
in great ded, less atention has been devoted to undersanding how differentiation
interacts with both advertisng and pricing. One exception is the modd of Grossman
and Shapiro (1984) where competing firms make decisons about advertisng and
pricing in a make of horizontaly differentiated firms.  Importantly, however,
Grossman and Shapiro redrict their andyss to Stuaions of low differentiation where
consumers in the market find any of the avalable products in the market to be
“acceptable’ dternatives.

The objective of this paper is to broaden our understanding of how horizonta
differentiation interacts with both advertisng and pricing by extending the analyss of
Grossman and Shapiro (1984) to look a afull range of differentiation conditions. A
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secondary objective will be to provide an andysis of how the targeting of advertisng
by marketing managers affects the link between horizontal differentiation and the
“advertiang-price’ relaionship. For example, are findings regarding how
differentiation affects the relationship between advertisng and pricing atered when
managers place heavier weights on consumers that have preferences more closdy
aigned with their respective products (i.e. heavier advertising is directed towards
loyad consumers).

Our attention is focussed on advertisng that generates awareness of products
and provides factua information about product attributes. We recognize thet
advertisng can increase a consumer’ s willingness to pay for a product. However, our
focusisto better understand the link between horizonta differentiation and the
advertising- price relaionship. In such conditions, there is not an automatic link
between a consumer’ swillingness to pay for a product and exposure to advertisng.

The mgor indght provided by our andysisisthat horizonta differentiation
has a 9gnificant impact on the relationship between advertisng and prices. This
impact is based on how differentiation affects a) competition between firms and b)
advertising' srole of alowing consumersto find products that better match their
preferences. Advertising is observed to create distinct groups of consumers based on
the advertising to which they are exposed. After advertisng has created these groups
of consumers, market pricing is afunction of competing firms balancing the needs of
each of the groups that have interest in their products.

When the levd of differentiation between products is high, increases in
advertisng have no effect on obsarved prices. However, when the levd of
differentiation between products is moderate, increases in advertisng tend to drive up
prices. Findly, when the levd of differentigtion is low, we show tha higher
advertisng leads to lower prices and profits.

The mode alows usto demongtrate that a pogitive relationship between
advertising and prices does not necessarily imply that increasesin advertiang
generate losses in total welfare.

In addition, we find that the targeting of advertisng can affect the rdationship
between advertisng and pricing. In a modified verson of the modd, we look a two
gtudions, one where firms target heavier advertisng to customers that are nearby and
the other where the firms target heavier advertisng to customers that are disant. The

objective is to look a two canonica cases a market where firms vigoroudy defend
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therr turf and a market where firms aggressvely pursue the competitor's customers.
In generd, the targeting of advertisng does not dter the pattern of findings regarding
the impact of differentiation on the advertisng/price relaionship. Smilar to the no-
targeting Stuation, in conditions of full differentiation, prices are unaffected by the
levd of advertisng and in conditions of low differentiaion, pricing is pogtivey
rdaed to advertisng levels But when differentiation is moderate, targeting has a
grong effect. In fact, when distant consumers are targeted, the postive relationship
observed with no targeting is reversed and prices fal with higher levels of advertisng.

The most noteble effect of targeted advertisng however, is its effect on overdl
pricing. When differentiation is low, targeting consumers who are nearby exacerbates
price competition and reduces price below the no-targeting price. On the other hand,
targeting consumers who are digant results in equilibrium prices that are higher than
the no-targeting price. Exactly the opposte is obsarved in conditions of moderate
differentiation. These findings underline the importance of exiging differentiation
between firms for determining the effect that targeted advertisng has on pricing.

In the following section, we provide areview of the literature to summarize
our current understanding of advertisng and its relaionship to pricing. In the third
section, we present the modelling framework that is used to address our objective. In
section 4, we present our andyss of how increased advertisng affects pricing in the
product market. In section 5, we discuss the implications of reductions in the cost of
advertisng on totd welfare. In section 6, we present an analysis of how the targeting
of advertisng affects the relationship between advertisng levels and pricing under
different conditions of differentiation. In section 7, we provide a brief concluson and
discuss the manageria implications of our findings.

2.0 Literature Review

In many models, advertisng is represented as an ingrument which ether increases te
intengty of demand (a dl price levels) or the amount consumers are willing to pay
for a specific product (Smilar to a verticd qudity improvement). Generdly, the path
through which advertisng creates these effects is not addressed. One of the first
attempts to build a true micro-mode of advertisng is found in Butters (1977). Here,
advertisng is represented as a series of messages sent to consumers to inform them
about the existence and prices of products. Grossman and Shapiro (1984) extend this
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idea to a market with horizonta differentiation and andyse the impact that advertisng
has on the provison of variety in amarket.

In many respects these modds ae redidic representations of advertisng.
After dl, massmedia advertisng can certainly be described as a series of messages
directed towards a target audience defined by a series of demographic guideines.
Moreover, the media guideines for firms in the same category are Smilar and the
chdlenge for advertisng agencies (with an dlocated budget) is to achieve a desred
number of exposures (frequency) with as large a fraction of the target audience as
possble (reach) (Lilien, Kotler, and Moorthy, 1992). Interestingly, the notion of
advertisng as a series of messages is ds0 used by Hertzendorf (1993) to andyse the
predictions of Milgrom and Roberts (1986). Milgrom and Roberts suggest that the
quantity of advertisng for a given product can be a signd of qudity when consumers
cannot diginguish qudity before buying (Nelson 1974). Their modd predicts that
high qudity products will have higher prices and higher levds of advertisng.
Hertzendorf's findings ae diffeeent from those of Milgrom and Robets in that
advetisng is a sgnd only when the prices of high and low qudity products are
identicd. While the work of Milgrom and Roberts and Hertzendorf is not directly
related to our problem, it highlights the fact that andysng advertisng on a micro-
bass (and recognizing its message-sending character) can lead to findings that are
unavailable from amoded which ismore generd.

The actud impact that advertisng has on consumers is dso a subject of some
controversy. Nelson (1974), Schmaensee (1978), Klein and Leffler (1981), Milgrom
and Roberts (1986) and Bagwell and Ramey (1994) assume that the quantity of
advertising is important because it Sgnds hidden information to consumers (the
advertisements themsdves ae assumed uninformaive). Generdly the hidden
information that is sgndled to consumers reates to the qudity of the products, i.e
higher quality products are advertised (Kirmani and Wright 1990).  However,
Bagwel and Ramey show that the information being sgndled can even extend to the
“vaue’ that shoppers can expect by choosing an advertised retaler. Their findings are
based on the existence of coordination economies (due to both the volume and variety
of products sold at a retailer) and a concept of vaue that is based on the variety and
prices offered to consumers. In contrast, the message-sending modeds (Butters 1977,
Grossman and Shapiro 1984) podt that advertisng makes consumers aware of the

exigence of products and the levels of certain product attributes. In these models, not
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only is the quantity of advertisng important but the “content” of the advertisementsis
important too.

The idea that the content of advertisng is important is dso highlighted by
Ehrlich and Fisher (1982) who suggest that a key role of advertisng is to reduce the
cod of consumption by providing consumers with information that adlows than to
redize the benefits of a product a reduced cost to themsdves. Becker and Murphy
(1993) even propose that advertisng itsdf is a consumption good that has a postive
effect on the vduation of the product advertised. These reations are then used to
understand how much advertisng will be provided to consumers and how much
advertisng will be consumed.

The work of Becker and Murphy highlights an important assumption that
underlies many models of advertisng. Advertisng is observed to have a postive
effect on the vadue that consumers place on the advertised product or service
Significant experimental reseerch has demondrated that advertisng can in fact, lead
to higher brand evauaions through mechanisms such as the effect of “mere
exposure’ (Anand, Holbrook and Stephens, 1988 and Hesath, 1990).

Becaue the evidence is drong tha advertisng has multiple effects on
consumers, a number of researchers have proposed dichotomous modes of
advertisng in which two effects of advertiang are represented. Boyer (1974) proposes
that there are two forms of advetisng: informative advertisng which provides
consumers with better information about products (especidly pricing) and goodwill
advertisng which leads to increases in the “vauation” of products. This idea aso
underlies the work of Kotowitz and Mathewson (1979), Farris and Albion (1980) and
Krisnamurhti and Rg (1985). In a laboratory setting, Mitra and Lynch (1995) show
that both awareness (which affects how consumers form consderation sets) and the
willingness of consumers to pay more for a brand (that is advertised) play a role in
determining the overal impact of advertisng. Zhao (2000) considers advertisng that
can both sgnd quaity and generate awareness for products. Not surprisngly, the lack
of agreement on how advertisng actudly affects people is the source of a long
discussion about whether advertisng is generdly good or bad for society.

Since the 1960's, researchers have consdered this question from both a socia
welfare pergpective and a mora perspective. Unfortunately, the question boiled down
to an andyds of whether prices rise or fdl with changes in the level of advertisng.
Some espoused the “partid view” which argues that advertisng provides factud

http://www.bepress.com/roms/vol 1/iss3/paper3
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information to consumers dlowing them to make rationa choices. In other words,
advertisng is seen as providing information to consumers about the attributes
(including price), qudity and location of products This view, firgd articulated by
Telser (1964), suggeds there is little evidence of anti-competitive effects of
advertisng in terms of pricing and profitability. It implies that advertisng will tend to
reduce product differentiation that is reated to a lack of information. Studies in a
number of indudtries (eyeglasses, pharmaceuticals, and toys) show that prices were
gonificantly higher in dates where advertisng was prohibited (Benham 1972, Cady
1976 and Steiner 1973). This sanguine view of advertisng emphasises the benefits of
advertising in terms of better-informed consumers and lower prices'.

The counterpoint known as the “adverse view” suggests that advertisng is
desgned to persuade (and frequently fool) consumers into perceiving sgnificant
differences between products that are physcaly gmilar. This view emphaszes the
anti-competitive nature of advertisng (Bain 1956, Gdbraith 1967, and Solow 1967).
Comanor and Wilson (1974) suggest that advertisng creates spurious product
differentiation because the perceptions created by advertisng lead consumers to pay
premiums for products tha ae phydcdly identicd. Not surprigngly, numerous
dudies have been used to support this view of advertisng by demondrating a high
correlation between advertiang levels and prices (or profits) across a number of
categories (see Comanor and Wilson 1979, Pokowski Leszczyc and Rao 1990 and
Carlton and Perloff 1994 for aligting of relevant studies).

While the above controversy has not been resolved, it seems that the
relationship of advertisng levels to prices and the net effects of advertisng on welfare
are highly dependent on the categories and circumstances under consderation.
Neverthdess, it seems that a negdive corrdaion between advertisng and pricing is
prevaent in dtuations where price information is an dement of the advertiang; more
advertisng reduces the ability of firms to teke advantage of uninformed consumers.
Conversdy, the modds of advertisng that predict a podtive corrdation between
advertisng levds and pricing, generdly involve messages thet in some way enhance
the vaue of the product for consumers (for example, through credibly signdling
higher qudlity, through “mere exposure’ or by reducing the cost of consumption).

! The “partial view” is not inconsistent with circumstances (distributions of consumers that are discrete
or non-uniform) that lead to a positive relationship between advertising and higher prices. For

example, Meurer and Stahl (1994) propose amodel of informative advertising that leads to price
increases.

Produced by The Berkeley Electronic Press, 2011



10

Review of Marketing Science Working Papers Vol. 1[2002], No. 3, Working Paper #3

These observations provide motivation for our andlyss. Do commercias need
to contan pricing information in order to generate negative correaions between
advertisng and pricing? Do commercids need to creste “willingness to pay
improvements’ in order to generate podtive corrdations? Interegingly, the vast
mgority of broadcas advertisng i.e. tdevison, radio, magazine and outdoor
advertising, does not contain pricing information (see Table 1).

Tablel
Tedevison Advertisng Content Mini-Survey*

CBS CTVv TF1 Skyl
(USA) (Canada) (France) (Satdllite UK)

# of Commercias Observed 24 26 14 20
# of Commercials 1 2 1 3
Containing Referencesto
Pricing
% of Commerciaswith 41 7.7 7.1 15.0
Pricing Information

*|nformation collected by the authorsin August 1999 (based on approximately one hour of continuous
viewing on each network).

In addition, many ads should not naturaly lead to a podtive corrdation between
advertiang and pricing; they smply provide information about the characteristics of
products. Our conjecture is that the inherent levd of differentiaion in a market may
wel provide an additiond explanation for the types of correations that are observed
between advertising and pricing.

A secondary objective of our anadyss is to see whether the observed relaion
in a maket between advertisng levels and pricing is affected by firms ability to
target advertisng messages. Because of the improved qudity of consumer research
and media buying due to information technology, finer targeting is now feeshle.
Accordingly, it is important to understand how markets are changed when technology
dlows firms to do better than smply target “high potentiad category usrs’. The
marketing literature recognizes the importance of targeting, yet the work on targeting
does not consder the targeting of advertisng. Targeted pricing based on consumer-
behaviour (past purchases) is consdered in a two-period modd by Fudenberg and
Tirole (2000) and in a dynamic setting by Villas-Boas (1999). Chen and lyer (2000)
adso condder the impact of location-based targeted pricing. In generd, the ability to
target prices to specific consumers alows higher prices to be charged. However, when

the ability of firms to target individud consumers reaches an upper limit, prices can
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actualy be driven downwards because the inaulding impact of “inframagind”
consumers disappears. Researchers have adso consdered the impact of targeted
couponing (Shaffer and Zhang 1995) and targeted product modifications (lyer and
Soberman  2000). Here the findings echo the conclusons associated with targeted
pricing. The generd impact of targeted activities is to faclitate an overdl rise in
market pricing. Our objective will be to identify the effect that targeting advertisng
has on the relationship between advertisng and pricing.

We now present the modelling framework for our andyss.

30 TheModd

The modd congds of firms (independently) directing advertisng towards consumers
and then sdtting prices for ther products. Informed consumers then buy the firm's
product that provides them with maximum surplus.

The Competitive Environment for Manufacturers and Consumers

The competitive environment condsts of N identicd firms that produce
competing products for sae to consumers with a constant margind cost of production,
¢ (each firm produces at most a single brand). The products differ with respect to an
atribute and each consumer is identified by an ided point dong this attribute that
corresponds to her preferred brand. Following Sdop (1979), consumers are uniformly
digributed around a circle with dendty d and the circle is assumed to have a
crcumference of unit length. Smilar to Grossman and Shapiro (1984), Figure 1
illugtrates the framework.

Figurel
The Market

11
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Each consumer is assumed to buy no more than one unit of product and places
a vaue v on her most preferred product. Consumers however, cannot obtain their
preferred product. A consumer located a distance x from firm n obtains a surplus v-tx-
pn by consuming firm n's product, where t is the “preference’ cost per unit distance
and p, is the price charged by firm n®>. The parameter t messures the senstivity of
consumers to product attributes given the locationa interpretation of distance. In
contrast to andyticd modds of persuesve advertisng, advertisng is purdy
informative in our framework. In paticular, advertiang is assumed to have no effect
on v (the consumer’s willingness to pay) or t (the preference cost in the market). In
addition, following our ealier discusson, advertisng messages  will - contain
information about attributes other than pricing (the objective here is to mirror the vast
mgority of media advertisng for consumer goods). Accordingly, firms will make
pricing decisons after advertisng levels have been chosen. In this way (by
definition), the advertisng will not contain information about the pricing of products.
This is diffeeent from modds where advertiang and pricing decisons are meade
smultaneoudy (Butters, 1977 and Grossman and Shapiro, 1984) and is sSmilar to
models such as that proposed by Meurer and Stahl (1994) °.

A consumer will only buy if she knows of a product offering postive surplus
i.e. v-tx-p,>0. Without advertisng, consumers are assumed to be uninformed about
the existence or benefits offered by products and the only way a consumer can find
out about a firm's product is through a specific firm's advertisng. In paticular, we
assume that any consumer who has seen one or more messages from a given firm is
informed about that firm's products. If a consumer knows about more than one
product offering podtive surplus, she will buy the product offering the grestest
aurplus. As in Butters (1977), advertisng is assumed to provide complete and truthful
information about the attributes of a paticular brand. This follows from FTC
regulation that prohibits advertisers from making fase or deceptive Statements about
their products (Peltzman 1981). Similar to Grossman and Shapiro (1984), consumers
do not actively search for or experiment with brands they do not know about and we
assume that advertising does not convey information about competing brands.

2 Here we define x to be the shortest arc length between the consumer and the nth firm. Thisimplies
that consumers can travel in either a clockwise or counter-clockwise direction.

3 Pricing is assumed to be a short-term decision made after advertising (see Von der Fehr and Stevik
1998).
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An important assumption of the mode is that the advertiang effort of a firm
reaches participants in the category (consumers around the circle) in a random
fashion. In other words, a firm does not have the ability to redtrict its effort to those
consumers who find its product most attractive (i.e. those consumers who are closer to
the firm's location). We relax this assumption in section 7. The advertisng decision
vaiddle for firm n is f, which can be interpreted as the “reach” of the advertisng

campagn in the total market. In essence, f, is the fraction of dl consumers in the

market that have been exposed to one or more messages by firm n, i.e the totd
number of consumers reached by firm n's marketing is f ,d and the probability of a

random consumer being reached by firm n's maketing is f,. An important

implication of this representation of advertisng is that it creates a second dimension
of consumer heterogeneity based on the information consumers have about products
(the first is location around the circle). In fact, after firms have conducted advertising,
there are 2V digtinct groups of consumers uniformly distributed about the circular
market based on whether they have been exposed to the advertisng of each of the N
firms. We now discuss the advertisng technology that is employed by firms in this

market.

Advertising Technology

As discussed above, advertisng is moddled as a series of messages which are
sent randomly to consumers around the circular market. In order for a consumer to be
informed about a product, he must see a least one message from the firm in question.
We assume without loss of generdity that one message will reach a fraction f of the
population®.  The manufacturer must choose the number of messages g and pays a
price hd for each message. The price per message hd reflects the fact that media
costs are generdly based on the sze of the population (d) and the percent of that
population that receives the message (h is a congtant related to f, the reach of the
mediavehide)®.

Now, the chdlenge is to relae the tota cost of advertisng qdh to the totd
reech of the advertisng campaign f. With one message of advertisng, a fraction 1f

* If TV advertising were the only marketing tool, this might be anal ogous to the expected viewership
within atarget market for given TV show.

® Thisis similar to the constant-reach, independent-readership technology outlined in Grossman and
Shapiro (1984).
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of the population does not receive the message. Thus, when a campaign consigts of q

messages, a fraction (1-f) of the population does not receive the message.  This

dlows us to write the following expression for the reach of the campaign:

f=1-(- f)° Q)
Rearranging, we obtain the following expresson for g, the number of messages.
_log(1- f) @
log(l- f)

Subgtituting for g, we write the following expresson for the totd cost of a campaign
C,withreach f :
C, =hgo9l-1) ©)
log(1- f)
If we define aparameter a asfollows,
-h
a=
log(l- f)
it is a pogtive parameter which captures the cost of marketing [log(1-f)<O aways|.
Then the cost of marketing can be written as.
C,=- dalog(1- f) ()

(4)

where a is a function of the cost per message ) and the fraction of the population
reached by each message (f). In section 5, we examine the impact of a reduction in
the cost of advertisng on totd wefare. Since the reationship between the cost
parameter a and h is linear, a percentage reduction in the cost per spot (for a given
media vehicle) can be interpreted directly as a percentage reduction in a. In addition,
a more efficient vehicle that ddivers a greater fraction f of the target population for a
given price per message can dso be interpreted as a reduction in a. Here, the relation

between a percentage increase in f and the corresponding decreasein a is non-linear.

Extensive Form of the Game

The extengve form for the game is asfollows:

Sep 1. Frms choose advertisng intengtiesf .

Sep 2. Firms choose prices p, knowing the advertiang intengties that dl firms in the

market have chosen. The prices chosen by firms are posted as retail prices.
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Sep 3. If a consumer has seen a message from one or more firms, the consumer will

purchase the product that provides her with maximum surplus assuming thet her

participation congtraint is satisfied.

As mentioned ealier, a consumer only buys if she is informed. This dtuation is
intended to capture the idea that consumers need to be aware and have knowledge of
the products that they buy®. Because firms make smultaneous decisons to choose
advertiang intengties and then prices, the game described here is one of complete but
imperfect information. To facilitate presentation of our anadyss, we summarize the

notetion in the following teble.

Table?2
Summary of Notation used in M odel

Variable Definition

c The marginal cost of the product (constant across firms)

Ca Thetotal cost of advertising for each firm

f The fraction of population reached by purchasing one advertising message
N The number of firmsin the circular market

p* The equilibrium price in the market

Pn The price chosen at the focal (nth) firm

P The equilibrium price chosen by other firms assuming symmetry

q The number of messages purchased in a campaign

t The transportation cost

\ Thereservation value for aproduct that isideally located for a consumer
w Total welfare generated in the circular market

X The distance from the focal firm of the indifferent consumer

y The distance of the consumer from the focal firm who obtains zero surplus
a The advertising cost parameter that is constant across firms

d The density of consumersin the market

f* The equilibrium advertising level in the market

fn The advertising level chosen at thefocal (nth) firm

f The equilibrium advertising level chosen by other firms assuming symmetry
h The cost per message purchased (charged to each firm)

p* The equilibrium profit level

Pn The profit of focal (nth) firm

® Consumers obviously gain information about products from many sources other than advertising
activity (e.g. word of mouth). However, aslong as the information provided by external sourcesis

proportional to the advertising effort, the findings of the model are unaffected.

15
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Our objective is to identify non-cooperative Nash equilibria in prices and advertisng
intengties in three distinct Stuations. First, we consder the case where the number of
firms N in the market is large and the reservation price v is such that any consumer
obtains postive surplus from a firm whose message she observes’. Second, we

consder the case where the number of firms is more limited and the consumer can
only afford products from “adjacent firms’. This is the case when v- ci } N —g Itis
|

important to note that this range for v-c is mutudly exdusve from the fird st of

conditions. Findly, we look a the parametric conditions where v- c<tﬁ. In this

gtudtion, there are dways a fraction of consumers between any pair of adjacent firms
that cannot afford the products of both adjacent firms. To amplify our andyss, we

normalize the densty d of the market to one.

4.0 TheRdationship between Advertisng and Pricing
We firg present the andyss of conditions of low differentiation where every firm can
attract customers located anywhere in the market.

4.1  ThelLow Differentiation Case (v-c>t)
When differentiation islow, the derivation of the demand curve for each firmis
complex because afirm competes with every firm in the market (and not Smply
adjacent firms). In other words, afirm can potentidly serve a consumer who is haf an
arc length away. These are the conditions studied by Grossman and Shapiro (1984)
and following their reasoning, we divide afocd firm's consumersinto N groups, the
Nth group being those consumers who have seen only firm n’s advertisng and the
remaining N-1 groups being those for whom firm n isthe kth best dternative under
full information.
We assume that the equilibrium involves symmetric prices and that the price

of the N-1 rivas of firm n is p. We now write N-1 equations that describe the
location of the indifferent consumer under full informeation:

Between firmnand firmn+1l v-tx- p,=v- tg%- x2- p (6)
é 7

” Following the logic of Grossman and Shapiro (1984), whenv+c>t, this constraint is strictly satisfied.
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Between firmnandfirmn+2 v-tx- p,=v- t?EN- x2-
e @

ol

()

This pattern is used to solve for xx where x is the indifferent consumer between firm n
and the firm which isk “firms’ away from firm n.

:—ﬁ- P L
% 2t +2N ®

When we account for consumers on both gdes of firm n, the number of consumers
(K1) for whom firm n is the best dternative is given by 2x;. Smilarly, the number of
consumers (K2) for whom firm n is the second best dterndtive is 2(x»>-x1), for Kz by

2(x3 —X2) and s0 on. Subdtituting for xk, we obtain K1:¥+ﬁ, k:% for k=2...

N-1. Given that consumers do not have full information, the number of consumers in

the Nith group (who do not make a comparison) is Ky :%- P 't B 8

These identities now provide sufficient information to write the demand curve
for the firm n. The demand can be represented as the sum of demand from each of N

segments:
d, =Kf, +Kf, +KSf +. K[, 9)

Here f « is the probability that a consumer in the segment actudly purchases from firm
n. The probability f 1 that a consumer from the firs group buys from firm n is dealy
f dnce any consumer in this group who sees firm n's advertising from firm will buy
from firm n. The probability f, that a consumer from the second group buys from
firm n depends on that consumer having seen advertisng from firm n and not having
a seen advertising from firm n+1. Thus, f; is given by the product f  (1- f).Using
smilar reasoning, we obtain f, =f (1- f )*'. Subdttuting, we obtain the following

expresson for d (afull derivation is available in a separate gppendix).

PP Ny L Fa N
d, = " 1-Q@-f) )+Nf—(1 1-1)7) (10)

N-1
8 Thisis obtained by noting that K y=1- é K-
k=1

17
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For N sufficently large, (1-f )™ and (1- f )N are close to zero and we can write dh

) g =M@ P) T (12)
t Nf
We now congruct firm n's profit function based on the modeling assumptions and

equation 11 for dp,.

& (p-p,) f,uU
P,=(pP,- O¢ (P p)+ q
e

t NF ¢

+alog(1-f,) (12

Taking the first order conditions of this expression in terms of price, we determine the
optima price in tems of advertisng intendty. We then subgitute for price and
optimise with repect to advertisng intendty. The equilibrium advertisng intendty is
found by assuming symmetry. This leads to our firg propostion (the proof and
reasoning for al propostions and results are provided in the technica gppendix).

Proposition 1

When differentiation is low, the optimal price and advertising intensity for all N firms

. 2aNt 2 %t -
inthe market are p=c+ andf = t +4al\it t.
Vt2 + 4aN?t - t 2aN

Before proceeding to the man result of this section, it is useful to highlight two
observations that obtain from Propodtion 1. Fird, differentisting the expresson for
p*, it is sraghtforward to show that pricing is pogtively rdated to t. Thus, the modd
has the reasonable property that the more differentiated firms are, the higher the
equilibrium price. Second, it is easy to show that the higher is N (the number of firms
in the maket), the lower is the advertisng intengty. Thus, the modd exhibits a
second desirable property i.e. more firms reduce the incentive to invest in advertisng
because of less potentia demand.

The objective of this section is to examine the rdationship between
advertisng levels and pricing when differentiation is low. Because our focus is on
equilibrium outcomes, we andyse the impact of dructura changes that might leed to
higher advertisng. As discussed above, changes in the levd of differentiation in a
market or changes in the number of compstitors certainly lead to different levels of
advertiang. However, in many indudries, the levd of differentigtion and the number

® Detailed implications of this approximation are provided in Grossman and Shapiro (1984).
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of legitimate competitors changes quite dowly'®. Thus, we assume tha the most
likely source of increases in advertising is changes in the cost of advertisng.
The firgt order condition for price leads to the following proposition.

Proposition 2
When differentiation is low, the equilibrium price is a decreasing function of

advertising intensity.

The intuition for Propostion 2 comes from the way advertisng affects competition in
the cae of low differentiation. At low leveds of advertisng, dl N segments in
equation 9 represent Sgnificant volume because f¢ for k=23..N are ggnificantly
greater than zero. However, a higher levels of advertisng, the focus of competition
shifts from segments 23.N towards the segment where the focd firm is most
preferred. This occurs because the probability of customers in segments 2,3...N not
being informed of a superior dterndive (to the focd firm) is lower a higher leves of
advertisng. Because advertisng shifts competition from remote firms to adjacent
firms (competitors that are less differentiated from the focd firm), price competition
is intendfied. This finding is condgent with Gatignon (1984) who, in an empirica
dudy, finds that advertisng tends to increase price sengtivity when competitors
“confront each other directly” (aswe might expect adjacent competitors to do).

We now andyse the effect that a reduction in the cost of advertisng has on
advertisng intengty, prices and profits in the downstream market. This andyss is

summarized in Proposition 3 and Result 1.

Proposition 3

When differentiation is low:

a) Areduction in the cost of advertising leads to an increase in advertising.
b) Areduction in the cost of advertising leads to a decrease in prices
Result 1

A reduction in the cost of advertising leads to a decrease in firm profits.

19 Fixing the number of firmsis analogous to assuming that the fixed costs of entry to the market are
high. Gilbert (1989) discusses the implications of this assumption that is common in many analytical
models.

19
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As expected, a reduction in the cost of advertisng leads to higher equilibrium
advertisng intengties (in fact, this relationship is observed across al conditions we
examing). Conggent with Propodtion 2, this leads to lower prices in the market
because of the way that advertising affects the “focus of competition”.

A further finding is tha a reduction in the cost of advertisng leads to lower
profits for dl firms. One might expect the profits of competing firms to increase when
a key factor of production is available a a lower cost. What we find, however, is that
firms find themsdves in a Prisones Dilemma they dl advertise more and generate
less profit. When differentiation is low, firms have the “potentid” to generate demand
from consumers throughout the entire market (i.e. dl around the circular market).
However, as equilibrium advertisng intendties rise, the likdihood of actudly
attracting consumers who are far away is low. When firms in the maket advertise
heavily, dmog dl consumers are informed of many “affordeble’ dternatives But for
a candidate consumer, the preferred dternatives will tend to be firms that are nearby
(i.,e. close to the consumer’s ided point). Badcdly, advertisng dlows the candidate
consumer to find firms that are better suited to her tagte. As a result, high advertisng
causes those firms to compete vigoroudy for the candidate consumer’s business.
Hence, competition becomes locdized between firms that are less differentiated s0
lower prices and lower firm profits ae the outcome. This demondrates that when
differentigtion is low, the rdaionships between “advertisng and pricing” and
“advertisng and profits’ are quite condgent with the “patid view” of advertisng
(despite the advertising not containing prices).

4.2  TheCaseof Moderate Differentiation gei<v- c< EQ

eN N g
When differentiation is low, dl firms compete with each other. However, when
differentiation is moderate, there are N consecutive linear cities and firms only
compete with their adjacent competitors (every firm has two adjacent competitors).
The range identified for v-c leads to this Stuation because, for dl fessble leves of

pricing, consumers who are located a distance greater than % from a focd firm

obtain less than zero surplus by purchasng the focd firm's product (i.e. consumers

are only interested in the products of adjacent firms). More specificaly, we show that
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the feasble prices are bounded in the interva }V—C c+ —% Accordingly, a firm
redricts its atention (in terms of profit maximization) to consumers located between
it and its two competitors. In this range, there are four sets of consumers that are
rdevant for firm n. Firs, we have the consumers that are informed of firm n and
uninformed of firm n-1 but are located between firms n and n-1. Second, we have the
consumers who are informed of firm n and uninformed of firm n+1 but are located
between firms n and n+1. Third, we have the consumers who are informed of firm n
and firm n-1 and findly, we have those who are informed of firm n and firm n+1.
The firgd and second groups of consumers are effectively “captive’ consumers of firm
n snce they are uninformed about the exisence of firms n-1 and n+1 respectively.
Because the reservation price v is reatively lower when differentigtion is moderate,
the extent of demand is governed by the consumer for whom the individud rationdity
congtraint binds. On either Sde of firm n, we define the consumer a y; (where j=n-1 or

n+ 1) as the demand from the first and second groups.

V- P,
V-t - p =0 y, =P (13)

For the third and fourth groups, the demand for firm n is found by identifying the

indifferent consumer a Xxp.1 and Xp+1 (X is the disance to the focd firm for the

indifferent consumer).
&l 0 _ P-p,, 1
V- txn-l- P, =V- gﬁ_ Xn-l;- p P Xn1 = ot + 2N (14)
&l pP-p, 1
V- X - P=V- N Xn+1 2 PP X, = > 3N (15)

Comhbining demands from these four groups, we can now write the objective function
for firm n. For purposes of exposition, we write f .1, fr, and f 1 as the advertising
intengties chosen by firmsn-1, n, and n+ 1 respectively.

Po =Py~ OF 0@ F ) Yas # 0 (L F i) Your #Fof X #FoF paXoa]+alog @- ) (16)
We now substitute for yn1 , Yne1 , Xn-1 @nd Xn+1 and we replace f .3 and f peq with .

The smplified objective function for firm n can be written as.

é — V- —op
P, =(p, - OO, (1- ) vt TP
e e

OU
+— +al 1-f
2N£ alog(1-f ) (17)
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Similar to the case of low differentiation, we teke the firs order conditions of this
expresson in terms of price to determine the optima price in terms of advertisng
intengty. We then subditute for price and optimise with respect to advertisng
intensity. Thisleads to Proposition 4.

Proposition 4
The equilibrium price when differentiation is moderate is equal to

-ov+Xv-2e+fe- Y o
p* = T 2 . This implies that W >0 in the allowable range and

asf ® 1,pr ® c+tW (the full information price).

Propogtion 4 underlines the importance of differentiagion in  determining the
relationship between advertisng and pricing. When differentiation is moderate, higher
advertiang intendties lead to higher pricing and this dands in contrast to the
relationship observed when differentiation is low. The key difference between the two
cases is that the leve of differentiation ‘t’ reative to the surplus ‘v’ is higher than in
the cae of modeate differentistion. The intuition for the finding obtans by
consdering how advertising affects competition.

As discused ealier, when differentiation is low, the primary effect of higher
advertisng intengties is to shift the geographic focus of competition. At low levels of
advertisng, firms pick up demand throughout the market because consumers who
have seen advertisng from a focd firm ae unlikdy to have seen advertisng from a
competitor. As advertisng levels increase, the demand that firms redize is primarily
“locd”, 1.e. advertisng “localizes’ competition.

In contragt, when differentiation is moderate, competition is by definition
“locd” because consumers can only afford products from adjacent firms (if a
consumer sees advertisng from a nontadjacent firm, it does not affect her decisons
because the product will not provide podtive surplus). Here, advertising shifts the
focus of demand for a focd firm from consumers who have only seen the focd firm's
advertigang to consumers who have seen advertiang from the focd firm and from the
adjacent competitor. (In the above expostion, advertisng shifts competition from the
firg and second group of consumers to the third and fourth groups.) This leads to a
rise in price because when differentiation is moderate, the equilibrium price for
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consumers who have seen advertisng from both firms is higher than the equilibrium

price for consumers who have seen advertisng from only one firm i.e. the competitive

price, C+% is higher than the loca monopoly price, Y*¢. The optima price for each
2

firm involves choosng a price tha is a compromise of the optimad price for each
group of consumers being served. As advertisng intendties increese, a gredter
percentage of al consumers in the market have seen advertisng from both adjacent
firms and this causes the equilibrium price to rise.

Smilar to the case of low differentiation, we now andyse the effect that a
reduction in the cost of advertisng has on advertisng intengty, prices and profits in

the downstream market. This andyssis summarized in Propostion 5 and Result 2.

Proposition 5
When differentiation is moder ate:
a) Areduction in the cost of advertising leads to an increase in advertising.

b) A reduction in the cost of advertising leads to an increasein prices

Smilar to the case of low differentiation, a reduction in the cost of advertiang leads
to higher equilibium advetisng intensiies’. However when differentiation is
moderate, areduction in the cost of advertising leadsto increasesin pricing.

Result 2

A reduction in the cost of advertising leads to an increase in firm profits.

Reault 2 indicates that a reduction in the cost of advertisng leads to higher profits for
al firms. In contragt to the case of low differentiation, firms are not in a Prisoners
Dilemma ther profits increese when they find less expendve dternatives to send
messages to consumers (i.e. a lower a). This happens because a postive reationship
that exists between advertisng intendty and pricing. Not only do firms redize greater
demand with lower advertiang codts, they adso charge customers higher prices. Here,
the rdationships between “advertiang and pricing” and “advertisng and profits’
seem to follow the perspective of the “adverse view”. However, a fundamenta

1 Similar to Grossman and Shapiro (1984), the proposition holds as long as values of v are not too
high.

Produced by The Berkeley Electronic Press, 2011



24

Review of Marketing Science Working Papers Vol. 1[2002], No. 3, Working Paper #3

premise of the adverse view is that totd wefare is adversdy affected (primarily as a
result of higher prices). In section 5 we andyse this premise assuming that the
number of firmsis fixed?.

The primary message of this section is that advertisng has different effectson
pricing depending on the levd of differentiation. Moreover, these different effects
happen without advertisng having a dichotomous charecter. The different effects
obtain because advertiang affects competition differently depending on the levd of
differentiation. When differentiation is low, the focus of competition becomes more
and more loca as advertisng increases and this crestes an inverse reationship
between advertisng and pricing. When differentiation is moderate, competition is
dready locd. Here, the main effect of advertisng increases is to shift competition
from consumers who have seen advertisng from only one “feashble’ dterndive to
consumers who have seen advertisng from two feasble dternatives. This shifting of
competitive focus across groups leads to a rise in price because the equilibrium price

for consumers who have seen advertisng for two feesble dternativesis higher.

43  TheFully Differentiated Case &- c<—2
e N g
In the fully differenticted case, we assume that the equilibrium prices are such that an

informed consumer can only afford the product of a firm that is less than a distance

% from her. We then confirm that this is the case using the price that is found to be

an equilibrium in the find dage of the game This assumption implies that there is no
competition a the margin and firms are de facto locd monopolies in their “areas’ of
the market. Using reasoning andogous to that utilized for the first and second groups

of consumers in section 4.2, we write the objective function for firm n.
— V- P,
pn_zn(pn_ C)T+alog(1_fn) (18)
Smilaly, we solve for optimad prices and advertisng intendties by differentiating

and finding the maxima. The resuts of thisanalys's are summarized in Proposition 6:

Proposition 6

12 \When entry and exit are costly, regul ators seek to understand how total welfareis affected by the
behaviour of existing firms and (where necessary) to regulate their conduct.
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In the fully differentiated case, the equilibrium price, advertising intensities and

profitsare: p* _VTC g 2a p*= (v- ) -a +a IOQae 2a_9
' 2’ (v-¢)?’ 2t gi(v- o5

Propostion 6 relates to a market where firms may have the opportunity to compete
but they do not actudly do so. The equilibrium pricing drategies creste loca
monopolies where the firms in the market do not compete with each other. As
expected, in these conditions, reductions in the cost of advertisng lead to higher
levels of advertiang and profits. The primary indght provided by Propostion 6 is the
independence of advertisng intendties and price This undelines the difference
between this modd and other modds of advertisng. Advertiang provides information
to consumers about products but clearly does not affect the amount consumers are
willing to pay for them (if it did, we would expect higher prices precisdy when a firm
is a monopoly). Therefore, in this modd, any reaionship that is observed between
advertisng and pricing (pogtive or negative) is entirdy a function of the way firms
compete.

The andyss of section 4 highlights the “non-monotonicity” of the reationship
between advertisng and pricing as a function of maket differentiation. Low
differentiation leads to a negative relaionship between advertisng and pricing but as
differentiation becomes greeter, the rdationship changes. Increases in differentiation
tend to reverse the negative relaionship between advertisng and pricing to a point at
which the rdationship actudly becomes podtive. Ultimately, when the degree of
differentiation in the market is dready dgnificant, increesng differentiation can
reduce and eventudly diminate the podtive reationship between advertisng and
pricing. In the next section, we examine the impact of reductions in the cost of
advertisng on totd welfare.

5.0 TheEffect of Lower Advertisng Costson Total Welfare

Advocates of the “patid” view of advertisng argue tha higher levels of advertisng
are postive because they lead to lower prices (as noted earlier, the idea is that when
consumers ae better informed about pricing, high priced firms will have few
customers). As advertisng moves prices closer to margind cog, it should reduce the
welfare loss that is created by high prices (Telser 1964). In contrast, advocates of the
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“‘adverss’ view of advetisng ague that high levels of advertisng ae adverse
because they lead to higher prices. These higher prices are assumed to creste wefare
losses because a greater number of consumers would have consumed the product were
prices lower, i.e. consumption would have been closer to the levd that is socidly
optimal (Carlton and Perloff 1994).

The objective is to examine these arguments in the context of our mode where
advetisng is “truthful” non-price information about products. We propose to
examine the impact of advertiang increases that result from reductions in the per-unit
cost of advertisng®®. Such changes might be the result of firms finding more efficient
way's to communicate with consumers or improved media buying.

The standard approach to calculate total wefare is to add firm profits to
consumer surplus (Tirole 1988). However, in this modd, the profits of firms are
amply a trander of surplus from consumers to firms. Since the consumer surplus
function and the firms profit functions are linear functions of price, totd wedfare is
unaffected by tranders of funds between consumers and firms. Similar to Grossman
and Shapiro (1984), we cacuate tota wefare by summing the gross benefit created
through consumption (for each consumer this is v-c less transportation costs) and
subtract the investments that firms make in advertisng.

5.1  Total Wefarewhen Differentiation isLow
When differertiation is low, any consumer who observes a message from at least one
firm will participate in the market and buy. The gross benefits to consumers are a

function of the surplus crested by each consumer consuming her ided product less the
average transportation cost incurred by a consumer in the market i.e. Xt where X is

the average distance travelled by a consumer.

W™ =[#of consumers]* (v- Xt- c)- Nlogf (19)
In this case, the number of consumers is 1 (because of our normdizations) less the
percentage of consumers who have not seen any messages: (1- f )M . The expression
for f is found in Propostion 1. Similar to the derivation in section 3.1, we divide

consumers into N groups for a representative firm. If we assume that the likdihood of

13 Asnoted earlier, many structural changes can lead to increases or decreasesin the “market level” of
advertising. However, our interest is to examine possible negative welfare effects of informative
advertising. If such effects do exist, making advertising |ess expensive ought to increase the negative
effects.
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a consumer buying in the kth group is f« and the average disance traveled by a

consumer in the kth group is xk, we can write the average distance travelled as:

(20)

N
Assuming that (1- )N is small, this can be approximated as X = § f X, . As before
k=1

f, is given by f (1-f)*' and it is easy to show that x, :%. Following

Grossman and Shapiro (1984), this can be smplified to yidd a smple expresson for

N We now subgtitute the expressons for X, the number of informed

consumers, and f into equation 19 to obtain a totd wefare function expressed in

terms of exogenous variables. Thisleads to Result 3:

Result 3

When differentiation is low, reductions in the cost of advertising lead to increases in
wT
Ta

total welfarei.e. <0.

Result 3 confirms an expected result. When incresses in advertising lead to reductions
in price, reductions in the cost of advertisng lead to increases in totd wdfare.
Interestingly, the increase in totad wdfare is not due to an increase in the number of
consumers who buy: a fundamental assumption we make is that (1- f )" issmdl ie
every consumer in the market buys even before the reduction in the cost of
advertisng. The primary benefit that drives the welfare result is lower average “trave
cods’ for consumers. Higher advertising intendties help consumers find products that
ae better suited to ther preferences and this benefit exceeds firms increased
expenditures on advertising. We now consder the impact of reductions in the cost of
advertiang on totd welfare when differentiation is moderate.

5.2 Total Welfarewhen Differentiation is M oder ate

27

Produced by The Berkeley Electronic Press, 2011



28

Review of Marketing Science Working Papers Vol. 1[2002], No. 3, Working Paper #3

When differentiation is moderate, only consumers who observe a message from an
adjacent firm will paticipate in the market and buy; many consumers recelve
messages from firms with products that are smply too different from ther ided
products to be viable buying propostions. A useful amplification to this andyss is to
consder the welfare generated by the activity of an individud firm (by symmetry, the

totd wefare for a angle firm is %th of the tota welfare in the market). We construct

a welfare function based on the consumption of a focd firm's product less the focd
firm's expenditures on advertisng:

T " . . - arpl s puengrinicd Ty cesunmes
‘] Tl __ surplLs Etrl-:{..l«::_l by vensumens _l_ PP BLIGE v Ty LS — | cost o adversising
wlomosd ol note o g-J whi Tave kewaw ledgs e Co Ll e -1 ’

We now subgtitute the appropriate expressons for each component of the above

function, recognizing that are there are groups of consumers on both sides of firm n:
V- p* 1
_ _ t _ 2N _
W' =2f (1-f ) V- tx- cdx+2f ? ¢y - tx- cdx+alog(l- f ) (20D
0 0

To amplify our andyss, we normdize ¢ to 0. Equation 21 can be written as.

V- pP*e V- p*o, .3V t o —
V- + 2f Z+alog(l- f 22
A TR A R DS

W' =2f (1-f)
Propogtion 3 dlows us to subgtitute for p* providing an expresson of the following
foom: W™ = f(f (a,N,t,v)a,t,N,v). Giventha t, N, and v are fixed, when we wish to
examine the impact of a change in a on W', we proceed by writing the tota derivative
of W'

T _ w’

.
dw —df + Iw
qif fla

da (23)

Thiscan berewritten as.

W' W W

da  da Ta

(24)

The dgn of this expresson can be evauated for a range of vaues and this leads to
Reault 4.
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Result 4

When differentiation is moderate and the number of firms is small, reductions in the

TlWT
fa

cost of advertising lead to increasesin total welfarei.e. <0.

When the number of firms is 10 or less, Result 4 demondrates that tota wefare
increases even though prices rise. For the case of 2 firms Figure 2a shows the
equilibrium prices, advertisng levels and wefare for decreasng a. However, prices
that increese with decreasng a suggest that some consumers, who could afford the
products a a higher a, would find the products unaffordeble a a lower a. This
intuition is confirmed by Figure 2b which shows that the percentage of consumers,
informed about one only firm who buy asafunction of a.

Figure 2a
Two Firm Simulation: Advertising, Pricing and Welfare
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Figure 2b
Percentage of Consumers Informed About One Firm Who
Buy as a Decreases

88%

87% ——
> TTe-— -~
3 -
2 86% T
o T~
= T~
2 85% S~a
Q .
) ~.

84%
g ( \\\\
2 83% Sl
j=}
o
S 82%
S

81%

80%

0.30 0.29 0.28 0.27 0.26 0.25 0.24 0.23 0.22 0.21 0.20 0.19 0.18 0.17 0.16 0.15 0.14 0.13 0.12 0.11 0.10
a
t=4/3, v=1, c=0

Figure 2b underlines the deadweight welfare loss that occurs when firms have price
setting ability. Pogtive surplus would be generated by any informed consumer in
Figure 2b actudly consuming; however, equilibrium pricing prevents it. Nevertheless,
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totd welfare increases (as shown in Figure 2a) and this is the result of two factors.
Fird, the number of consumers who actudly consume is higher when a is lower.
Second, the group of consumers highlighted in Figure 2b is less important (a larger
proportion of consumers have seen messages from two adjacent firms).

The vdue of this section is to show that increases in price are not de facto
evidence of a reduction in totd wedfare Here, prices do rise with increased
advertisng, and this leads to a lower percentage of consumers, who have seen
messages from one adjacent firm, consuming. Y, the anadyss shows that the savings
in advertisng costs and the increased number of consumers who do consume more
than offset this gpparent |oss.

5.3 Total Wefarein the Fully Differentiated Case

In the fully differentiated case, the tota welfare function is congructed by adding the
aurplus crested by consumption of consumers a each firm and then subtracting the
cost of advertisng:

g L u
~ t P

W' =NgX * ¢y- tx- cdx+alog(1- f*)g (25)
g H

Subdtituting the equilibrium vauesfor p* and f * as per Proposition 6, we obtain:

é ol
av? - 2vc+c? - 2ta +2a Iogae 2a 2%]

W™ =N& V-9 ag (26)
¢ 2 u
¢ u
e 9]

Differentiating this with respect to a leads to Proposition 7.

Proposition 7

When firms are fully differentiated wr N Iogae 229 which is negative in the
" Ta g(V- 9’y

feasible range.

Not surprisingly, in the absence of competition, the modd generates the expected
result: reducing the margina cost of advertising leads to increases in total welfare.
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To summarize, this section demondrates that reductions in the cogt of
advertisng lead to increases in totd wefare independent of the rdationship that is
observed between advertisng intengity and pricing. In particular, the results of section
52 show that higher prices (caused by higher advertisng) can be associated with
increasesin total welfare.

6.0 Targeting Advertisng and the Relationship of Advertising to Pricing

In this section, we consgder a market where firms target heavier weights of advertisng
to consumers based on therr location in the spatid market. Our objective is to
determine  how the targeting of advetisng affects the rdaionship between
advetisng levds and pricing for the three differentiation conditions anadysed in
section 4. Because of the improved quality of consumer research and media buying
due to information technology, much finer targeting is now feasble (see “Star Turn”,
The Economist, March 9, 2000). Accordingly, it is important to understand how
markets are changed when technology alows firms to do better than amply target
“high potentia category users’.

We will look a two cases one where firms focus heavier advertisng on
consumers who ae nearby and the other where firms focus heavier advertisng on
consumers who are distant. These polar Stuations will dlow us to understand whether
targeting affects the interaction of differentiation  with the advertisng/price
relaionship. Second, it will dlow us to make observaions about @ markets where
firms seem to vigoroudy defend “their turf” and b) markets where firms are focussed
on attracting the competitor's customers. We dart by consdering targeted advertisng

under conditions of low differentiation.

6.1  Targeted Advertising when Differentiation isL ow
In order to capture the effect of targeting, we consder o different forms of equation
9. Firg, we condder the case where firms target heavier efforts of advertisng to
consumers who are nearby.
ap-p. 10 — 1 —2 1 3 —3 1
d, =f —c+rf Q- f)=+r%F @-1) =+r% @)=+
n ng—+Nﬂ+r n( )N+r n( ) N+r n( ) N+

t (27)

+r N-1fn(1_ f_)N-l%_ p:[ pg
e 2
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The parameter r T (0, 1) reflects degree to which firms focus their advertising nearby
(when r =1 the demand function reduces to the case of no targeting). For sufficiently
large N, the demand function can be smplified to the expresson in equation 28 (a full
derivation isincluded in the technica appendix).

dn:fn(ﬁ' pn)+ fn _
t N@-r +rf)

(28)

Second, we consder the case where firms target heavier advertisng to consumers
who are far away. This Stuation is reflected in equation 29:

- b
t

A= rf P10 oy a)Laae o2l
e N g N N

(29)
4 _—31 _ ¢ N _‘N-laai_ﬁ'pg

+@-r Hf ,@-f) N+...+(1 rey.@a-f) 8N —

Here, the parameter r 1 (0, 1) tha reflects degree to which firms focus their

advertisng on customers far away (in contrast to equation 27, when r =0 the demand

function reduces to the case of no targeting). For sufficiently large N, the demand

function can be smplified to the expression in equation 30.
d,=-r)yaP P Fo Th (30)
t f N@-r+rf)

We condruct firm n’s profit function for the two cases using the expressons derived
for d, in eguations 28 and 30 and optimise with respect to price. Propostion 8
summarizes the relationship of optima price as a function of advertisng leve for the
two gtuaions in question. This dlows us to make observations about how targeting
affects both the overdl leve of pricing and the relationship of advertisng to price.

Proposition 8

When differentiation is low and firms target heavier weight to customers nearby the

optimal priceis p ) =c+;_ and dp_*:-r t __<0.Whenfirms
ey N(@-r +rf) df N(@-r +rf)?

target heavier weights to customers who are distant from their location the optimal

priceis p;,, =c+— L __and®*_ -1 +Ar) ,_,
Nf L-r +rf) df Nf “@-r +rf)

Propostion 8 shows that the reaionship between advertisng levels and pricing is

negative independent of whether firms are targeting heavier advertisng to consumers
neartby or fa away. Theefore, when differentiation is low, the impact of
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differentiation on the redionship of advertisng leves to pricing is unaffected by
targeting. On the other hand, Proposition 8 dso highlights the impact that targeting
has on pricing in this region. When heavier advertisng is targeted nearby, the

equilibrium price is less than the no-targeting price of Propostion 1 p* =c+%. In
N

fact, the finer is the targeting (i.e r ®0), the lower is the equilibrium price. In
contrast, when advertisng is targeted to cusomers who are digtant, the equilibrium
price is higher than the no target price of Propodtion 1. In addition, the finer is the
targeting (e r ® 1), the higher is the equilibrium price Thus, targeting has the
counterintuitive effect of reducing equilibrium prices when consumers nearby receive
heavier advertiang and raising equilibrium prices when distant consumers receive
heavier advertisng. This obtains because of the how the targeting affects the locus of
competition. When advertisng is focussed on digant consumers, competition is more
remote and as a result higher prices are observed. The inverse is true when advertising
is heavier on nearby consumers. This provides a possble explanation for why firms in
highly compstitive industries might focus ther advertisng on consumers who ae
naturd consumers of competitive products. Not only is there the posshility of
dtracting these consumers but focusng advertisng on the competitors naturd

consumers can indirectly lead to higher prices.

6.2  Targeted Advertisng when Differentiation is M oder ate

In order to capture the effect of targeting when differentiation is moderate, we assume
that firms redrict their advertisng to consumers between their location and the two
adjacent firms. In the case of targeting customers that are nearby and distant, we
assume that advertisng intendgty a each digance x from the firm is given by

equations 31 and 32 respectively:
Target consumers nearby f(x)=f (1- Nx) (31)
Target consumers near the competitor f (X) =f Nx (32

The advertising intendties for adjacent competitors are the mirrors of these eguations.
In the case of targeting nearby, equation 31 implies that advertisng is & a maximum
a the focd firm's location and drops linearly to zero a the location of the two
adjacent competitors (the reverse gpplies for the case of targeting consumers near the

competitor). This dructure implies that advertising is only sent to consumers who are
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within one firm's distance of the advertisng firm. The objective function for the focd
firm is written by integrating total demand over the region where the focd firm's
prices are dttractive. This leads to equations 33 and 34 for the cases of targeting
nearby and distant respectively.

2,3 2
0 =(p- C)éz f‘%'\IX N'x f+zn§ey- Ny" NV NTYE D g ) (33)
: 2 T2 3 5
2 2,3 A 2 ¢ 2
p=(p—c)an AN N°x 0, x aNy® Nyzf y3f '-+a|og(1 () (34
5 o
é n g - n 2 2

where x:%+% and y:%. A full derivaion of the objective functions is

provided in the technica appendix. The optima price is obtaned by differentiating
with respect to p, and then assuming a symmetric equilibrium (p, =p). The
solutions are too long to be presented but the relationship of advertisng level to
pricing can be smulated for any parameter conditions that satify conditions of
moderate differentiation. We present results for N=50, v=1 and ¢=0 and transportation
costs that span the dlowable zonei.e. t1 (25,50).

Figure3
The Price-Advertisng Relationship when Differentiation is M oder ate

- Turpelling Coustouers who are Nearby Turzetting Consurners who are Distel
iR

IR - ]
‘ / 1-48
p n.ra u..%.:'N

pas T

The results show tha prices ae podtively rdaed to advertisng levels when
advertigng is targeted to consumers nearby and negatively related when advertisang is
targeted to distant consumers. The results are robust since conditions of moderate
differentiction are fully determined by the rdaionship of avalable surplus for an
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idedlly located consumer (v-C) to the travel cost between firms (UN)4.  The
explandtion for the change in impact is as follows. When advertisng weght is
heaviest to nearby consumers, the optima price for consumers who have only seen
advertigang from one firm is higher than the optima price for consumers who have
seen advertisng from two adjacent firms (this is different from the case of no
targeting). Ogengbly, as importance shifts from consumers who have only seen
advertisng from one firm to those who have seen advertigng from both firms this
should drive prices downwards. However, because each firm's maximum advertisng
occurs where the competitor's advertisng is a a minimum, targeting crestes an upper
bound on the fraction of the population that sees advertisng fom two adjacent firms.
As a result, the over-riding factor that affects market pricing is the optima price for
consumers who have only seen advertisng from one firm. When advertisng is
targeted on consumers nearby, higher advertisng levels crestes higher optima prices
for this group of consumers and this leads to the positive corrdation>. Conversdly,
when firms target disant consumers, the optima price for consumers who have only
seen advertisng from one firm is lower than the price for consumers who have seen
advertiang from both adjacent firms. Higher advertisng levels create lower optima
prices for the group of consumers who have only seen advertisng from one firm and
this leads to the negative corrdation. In sum, when differentiation is moderate and
firms target their advertisng, the likdihood that a consumer sees advertisng from
only one firm is high. As a reault, the key determinant of equilibrium pricing is the
optima price for consumers who have only seen advertising from one firm.

The effect of targeting on the reaionship between advertisng and pricing is
cetainly drong in this region. Nevertheess the mos intereting effect of targeting
gopears to be how it impacts price levels. When differentiation is moderate, targeting
consumers nearby causes an increase in prices, the exact oppodite of what happens
when differentiation is low! This happens because targeting reduces competition and
a gregter percent of a firm's loyd consumers are willing to pay higher prices (more of
them ae located nearby). Conversdy, when differentistion is moderate, targeting
consumers who are distant causes a drop in prices. Here, individua rationdity means

that unless distant consumers are provided a low price they will not buy a al (their

14 |n Figure 3, we show the results for two transportation costs but the lines have the same slope
throughout the allowable space ti (25,50).
15 A series of calculations can be performed easily to confirm this explanation.
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travel costs will exceed v). In sum, when differentiation is moderate, two factors
(fewer feasble choices for each consumer and less redive surplus) completdy
reverse the impect that targeting has when differentiation is low. This suggedts that
the benefit of targeted advertisng and the impact of targeting on pricing are highly
dependent on the degree of differentiation in the market and who specificdly is being

targeted (loya consumers or the “competitor’ s consumers’).

6.3  Targeted Advertising in Fully Differentiated Conditions

In order to capture the effect of targeted advertisng, in fully differentiated conditions,
we assume that firms redrict their advertisng to consumers between their location
and the two adjacent firms (Smilar to section 6.2). The objective functions for the
focd firmsin the two conditions are;

VO, o logra-f ) (35)
2 5

&
Target nearby consumers p=2%.,(p- c)gy-

Target distant consumers ~ p =f _(p- ¢)Ny? +a log(1- f ) (36)

V_

where szp. Solving for optimal prices leads to Proposition 9:

Proposition 9

In fully differentiated conditions, the optimal priceis

Prearby ™ :% - 4t +4uN + 20N + 24/4t2 - 2tuN +2tcN +V2N2 - 2uN%c+c2N? | when

consumers nearby receive heavier advertising and p,,,,..* = %v + %c when distant

consumers receive advertising. In addition, peu,* > P * Strictly.

Smilar to the case of no targeting, advertisng levels have no effect on the optima
price charged by firms when there are loca monopoly conditions. In addition,
targeting advertisng to nearby consumers results in higher prices than targeting
disant consumers. Of course, this is to be expected given that individud rationdity is
the only determinant of optima pricing in fully differentiated conditions.

In summay, we find tha the targeting of advertisng does affect the
relationship between advertisng and pricing. While the generd pattern of results
regading the impact of differentiation on the advertisng/price rddionship is
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consgent across the three conditions examined, targeting has a paticulaly
interesting effect when differentiation is moderate. In fact, when disant consumers
are targeted, the pogtive relationship of advertisng levels to price is reversed and
prices fadl with higher levels of advertisng. However, the most interesting effect of
targeted advertisng is how it affects overdl pricing. When differentiation is low,
targeting consumers who are nearby exacerbates price competition and reduces the
price below the no-targeting price. On the other hand, targeting consumers who are
disant results in equilibrium prices that are higher than the no-targeting price. Exactly
the oppodte is observed when differentiation is moderate. These findings underline
the importance of exiding differentiction between firms for determining the effect
that targeted advertisng has on pricing. The findings dso provide a potentid
explanaion for offendve or defendve podures that firms employ in media buying
that has not been consdered previoudy.

7.0  Concluson, Managerial Implications, Limitations and Extensons

7.1  Concluson

The objective of this andyss has been to show that advertisng can lead to both
increases or decreases in pricing when it is moddled as a series of purdy informative
messages.  As shown in section 4.0, the criticad factor that determines the reationship
between advertisng intendgty and pricing is the pre-exiding levd of differentiation in
the market. In fact, the mode predicts a non-monotonic reationship between
advertising and pricing as a function of differentiation. Specificaly, the modd shows
that increases in advertisng lead to decreases in pricing when levels of differentiation
are low, increases in pricing when differentiation is moderate and no effect on pricing
when differentiation is high. The lack of a rdationship between advertisng and
pricing when differentiation is high undelines the role of adverttiang in our
framework: it informs consumers about a product’s atributes (i.e. it crestes awareness
of a product and its characterigtics) but does not affect consumers overdl evauation
of the product.

The modd dso provides a vehide for underganding why the rdationship
between advertisng and pricing is nonrmonotonic. When the level of differentiation is
low, increases in advertisng tend to locdise competition between firms in the market.
As firms source a greater percent of their demand from consumers who are nearby,
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the levd of competition between adjacent firms increases and this drives prices
downwards.

When the level of differentiation is moderate, compstition for consumers is
dready locd. This is due to the fact that higher leveds of differentigion make it
infeesble for consumers who ae “spatidly digant” from a firm to patronise it.
Neverthdess, the advertiang 4ill has the effect of shifting the focus of competition
from one group of consumers to another. Specificaly, increases in advertisng tend to
shift the focus of competition from consumers who are aware of only one “fessble
firmT to consumers who are aware of two “feasble firms’. A unique characteristic of
conditions of moderate differentiation is that the equilibrium price for consumers who
ae avare of two “feasble firms’ is higher than the equilibrium price for consumers
who ae awae of only one “feadble firm”. Thus the shift in focus (caused by
increases in advertising) leads to higher pricing.

When the differentiation is “full”, firms effectivdy choose not to compete
with each other. In these conditions, because of the informative naure of advertisng,
the level of advertisng has no effect on pricing.

The advertisng messages in our modd contan information about product
atributes and no information about pricing. This distinguishes our mode from other
modds that represent advertisng in a smilar manner (Butters, 1977 and Grossman
and Shapiro, 1984). This is important as the vast mgority of media advertisng for
consumer goods does not contain pricing. In section 5, the andyss of the impact of
“reductions in the cogt of advertisng” on tota wefare is dso important. Under very
generd conditions, the modd demondrates that total welfare can increase even when
higher advertising leads to price increases.

Findly, the andyss of targeted advertisng shows that even when targeting is
possble, differentiation is important for understanding the effect that advertisng has
on pricing. Mog importantly, the anadyss highlights how targeting consumers who
ae neaby (i.e. loyd consumers) or digant (the competitor's consumers) can have
completely different effects on pricing depending on the exising levd of
differentiction between firms. The andyss suggedts that focussng advertisng on
loyd consumers may be effective when firms are well differentiated. On the other
hand, the findings provide a rationde for the churning of customers tha appears
endemic in many commoditized maketls Perhaps, focussng advertisng on
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consumers whose preferences are more closdy digned with competitors  products

dlows firmsin commoditized industries to sustain higher price levels.

7.2  Managerial Implications
Fird¢, we discuss the implications for managers in competitive categories where
advertisng is important and primaily focussed on providing consumers with
information about product attributes. Second, we discuss the relevance of our findings
with regard to advertisng regulation.

Managers who operate competitive firms in many indudries are faced with
regulations that prohibit them from advertisng in certain media and a certain times of
the day (consder for example, the significant regulations that gpply to indudtries such
as tobacco, acohol, pharmaceuticas, lotteries and children’s toys). In generd, these
regulations increese the cost of advertisng for firms and meke it difficult to send
messages to target consumers (Peltzman 1981). A further observation is that industry
asociaions in tobacco, dcohol, pharmaceuticals, lotteries and children’'s  toys
frequently lobby and ae involved in the drafting and enforcement of advertisng
regulations (Noll 1992). In markets like tobacco, where the level of category demand
is redively indadic, the modd suggests tha industry associations have a strong
incentive to support regulations that limit advertising activity'®. Here, increases in the
cos of advertisng (the de facto impact of increased redtrictions on advertising) lead
to higher firm profits. This is reminiscent of the observations of Stigler (1971) that
interest groups frequently benefit from regulation thet is ostensibly enacted to protect
consumers™’. The mode underlines the sdience of differentistion as a bass for
determining whether lobbying activity should be directed towards incressng or
decreasing advertising regulation.

A second implication for managers relaes to the benefit of finding chesper
media vehicles. The modd suggests that new less-expensive media vehicles are more
gopeding when the level of differentiation between firms is sgnificant. For example,
in markets such as automobiles, where there are dgnificant differences between
brands (and differentiaion is dgnificant), new media vehides have the potentid to

18 | n this framework, inelastic category demand has asimple interpretation asahighv in relation tot
(low differentiation) i.e. consumerswill buy even if they cannot find a product that is perfectly suited
to their tastes.

7 |n spite of creating supra-normal profits for firmsin these industries, regulations may be completely
justified. Our model doesnot account for the negative externalities of products such as tobacco and
alcohol (Gruenspecht and Lave 1992).
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improve firm profitability because of the pogtive rdationship observed between
advertisng and pricing. On the other hand, when differentiation is low, new and more
efficient media vehicles are less dtractive because a) they are unlikely to become a
source of competitive advantage (it is difficult for a firm to redrict access to a new
media vehicle) and b) the reaionship between advetisng levds and pricing is
negative.

The modd dso has implications for regulators. In generd, when advertisng
increases have no impact on prices or cause them to fal, higher advertisng raises
totd wedfare. However, the modd aso underlines the potentid for wefare increases
when prices rise in the face of higher advertisng. In other words, the modd highlights
the need for careful andyss when examining the potentia anti-competitive effects of
advertisng. In paticular, the reaionship between advertisng levels and pricing is
but one aspect of understanding the total effect of increased advertisng on tota
welfare (Joskow and Rose 1992).

7.3  Limitations

We bdlieve that our modd sheds new light on advertisng and the manner by which
differentiation affects the advertisng/price rdationship. Nonetheless, the modd has
limitations and the indghts of the paper have to be conddered keeping these
limitationsin mind.

Fird, we assume that the number of firms in the industry is fixed and that
firms neither exit nor enter the indusry. Certainly in the short term, the number of
firms in many indudtries does gppear to be fixed; this observation may be due to high
fixed cogts of entering or exiting an indudry, industry expertise, or limited resources
(of some type). However, in the long term (and in some indudries the long term is
quite short), this assumption may be tenuous If firms are making dgnificant profits
and the fixed cods of entry are smdl, we should expect new entrants. In addition,
firms often exit an indugtry or merge with competitors (reducing the number of firms).
Such actions would have effects on the observed levels of advertisng, pricing and
ultimately totd wedfare.

A second limitation is that our wedfare andyss is redtricted to variable factors
such as consumption, production and advertisng (holding the number of firms
congant). In many cases, this is only hdf the picture: totd welfare is dso affected by
society’s tota expenditure on fixed costs. Accordingly, an interesting extenson to this
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andyss would be to examine the equilibrium number of firms in an indudry given a
positive fixed cogt (for establishing a firm) and a zero profit condraint. Smilar to the
andyss in Grossman and Shapiro (1984), suich an extenson would dlow us to
examine the welfare implications of environmental changes (such as a reduction in the
codt of advertisng) in monopoligicaly competitive indudtries.

A third limitation is that our wdfare findings only relate to the effect of
reductions in the cost of advertiang. In redity, changes in the level of advertisng may
result from reductions in the margina cost of production, changes in the perceived
level of differentiation in the market or (as noted above) a change in the number of
competing firms. We do not condder the impact of such changes on advertisng
intengty, pricing and ultimately, total wefare but believe them to be important. This
framework certainly has the potentid to facilitate such analyss.

Fndly, we impose severa condraints on the advertisng represented in our
modd. For example, we assume that consumers only need exposure to one message to
be informed and we redrict our anadyss to advertisng that is truthful. In generd,
these redtrictions seem broadly judified. The meaning of one message can eadly be
interpreted as the cost of “effective resch” within a media'®. Also, if advertising
were truly fdse or mideading, one would expect consumers to dSart ignoring it
(Peltzman 1981, Joskow 1981 and Nelson 1981).

7.4  Extensons

A useful extenson to this sudy would be to empiricdly test the mode across a
number of categories where horizontd attributes are the main subject of advertisng
messages.  In categories  like sporting  equipment, financid  sarvices, and
communication sarvices, firms frequently emphasize different product festures in
advertising; image or persuasive information seems to play less of a role. A fird sep
would be to characterize the level of differentiation in a number d categories using a
measure of average price cross-dadicity. Second, longitudind data on overdl
advertisng and category pricing, could be used to edimate the relationship between
advertisng and pricing in each category. The findings could then be wed to determine

18 For example, at alarge North American brewery, effective reach is defined as the percentage of the
target audience who sees 3 effectiveimpressions (or 5 actual impressions) within atwo-week period.
Obviously, in our simplified model, the cost for such effective reach can be broadly interpreted as the
cost per message with an effective reach of f.
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whether differentiation is a driving force behind the rdationship of advertisng to
pricing.

In section 3, we assume that advertisng fdls equaly on dl consumers in the
market. As mentioned ealier, this may be limiting given recent advances in
information technology and communication. The andyss of Section 6 provides a
priminary anadyds of how targeting affects the reationship between advertisng and
pricing for three different conditions of differentiation. Of course, the anayss
congders a dtuation where the targeting drategy of dl firms is symmetric and not a
decison varidble. A natural question is to ask how firms will respond to esch other
when they can choose to place higher advertisng weight on consumers that are either
more closdy digned with their products (loya consumers) or on consumers that are
more closdy digned with the competitors products (the competitor's loyd
consumers). To tackle this problem, a smple modd with two firms could be
developed. By andysing the best responses of the firms to each other, equilibrium
outcomes under a variety of differentiation conditions could be identified. Such an
andyss would dlow us to shed light on the types of markets where firms are likely to
defend ther “own turf” vigoroudy versus those where firms aggressvely pursue

consumers throughout the market.
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