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Abstract. when faced with the choice between two brands of a honrogeneous
good, consrrnlefi-ceteris paribus-have been observed to prefer the brand with
which thcy have become lamiliar through advertising to the unadvertised brand.
Some consumers are even prepared to pay a price premium for the advertised brand.
Taking this behaviour as a clatunr, we show that an incumbent monopolist can use
advert ising to erect a barr ier to entry or to inf luence the nature of entry (strategic
cntry accol lodation).

I .  INTRODUCTION

There is a vast l i terature on the econon.)ic effects of advertising. Since

this paper is concerned with entry deterrence, we shall nainly refer to

those papers which have dealt directly rvith the issue of the < anticom-

pct i t ivc c f ] 'ects  > of  adver t is ing.

A consi<lerable proportion of the l iterature consists of papers which

do not address the question of how and/or why consumers react to

advertising, but simply assume that advertising has the effect of increasing

dernand.  Examples are the papers by Wi l l iamson (1963),  Spence (1980)

Bourguigrron and Seth i  (1981).

Our paper belongs to the category of those which do take into account

the way in which advertising affects collsumer choices. The papers in

this catcgory are usually basecl on modeis in which collsufi lers' reaction

(+) This paper is based on chapter 5 of my Ph.D. thesis which I submitted at
the London School of Economics in May 1985. I am grateful to Oliver l{art and
John Sutton for their comments and suggestions. An earlier version of this paper
was prescnted at the X Symposium of Economic Analysis, Barcelona, September 1985.
I ani srateful to thc Universitat Autdnoma de Barcelona for their hospitality.
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to advertising is < rational >. To see
between rlrodels in which products are
products are homogeneous.

this, r,e shall further distinguish
differenliated and models in rvhich

one of the most influentr'al papers in the first sub-category is t lre or.ie
by Nelso' (1974). Nelson distinguishes betwee' < search quarit ies > and
< experie'ce qualit ies )) as source of product differentiation. A search
quality is one which the consurler can determine prior to purchase oi
the bra'd (e.g. the styic of a dress). I '  this case false clairns by the seiler
rvil l  not i 'duce any purchases and wit onry damage the se'er's reputa-
tio'. Thus only varid claims (if at ali) wil l be made arrd therefbrc co'_
sulrters' respoltsc to advertising wil l be rational.

Experie'ce qualit ies, on the other hancr, are those rvhich arc cleter-
rrined after purchase and use (e.g. the taste of a brand of cannecr tuna
fish). In this case there is scope for misleading advertising, since Iies
mi-eht induce trial purchases. However, Nelson argues that high-quarity
brands wil l obtain more repeat purchases, ceteris paribu.r. than low_
quality brands. Thus-he argues further-selrers of high-quarity bra'ds
will spend more to persuade consumers to try their goods, since, ccteris
paribus, the present value of a trial purchase is rarger. Therefore the
leuel of advertising for experience goods is positively correlateci rvith
quality, regardlcss of rvhat inclividuar ads actuaily cri i inr. Since the nrore
advertised bra'ds are of higher quality, it is again rationai for consunrers
to be influenced by advertising. Si' i lar ideas are discussed by Kotowitz
and Mathewson (1979) and Schmalensee (197g)

In our paper wc assurne that products are not dif i-erentiated. when
products are honrcgeneoars insistence on rationarity .f consumers' response
to advertising makes it necessary to assume that consumers .re rlot aware
of the existence and/or price of a particurar brand. This is the approac'
taken by Butters (1977) and later followed by Schnalensee (r9g3). Butter.s;
models is  based on the fo l lowing assumpt ions:

(i) sellers mail advertising 'ressages to potential buyers i,forming
them of their price anci location;

(i i) buyers have no other 'reans of receiving i.rformation about
sellers ancl therefore if they receive no acls, they cannct buy the product.

Advcrtisen.rents are ailocated randonrly among consumers, who simpry
choose the advertisements that offer the lowest price to them.

Butters shows that despite the fact that the goods are homogeneous,
prices may be different. High-priced seilers advertise more intensively than
lolv-priced sellers, partly because they must advertise more to set the
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sarne number of customers, and partly because the high prices generate

the revenue sufficient to pay for the extra advertising. Butters claims

(p. a82) that < the broad predictions of the theory secm consistent with

at least some casual observation: Bayer's aspirin, a heavily advertised

brand, sells at a much higher price than Swan's aspiritr, Lavoris mouth-

rvash sells at a price more than tlvice as high as Stop and Shop's bland ... >.

One can lrave legitimate doubts about the explanation provided by

Butters, however. According to Btttter's model, if Bayer's aspirin sells

at a higher price than other brands, it must be because consumers who

br.ry it are not aware of the existence of the other-cheaper-brands.

Our experience, however, tells us that for goods l ike aspirin the opposite

is true: typically consumers do know of the existence of different brands

and can learn about their prices easily and rvithout cost (usually they

obtain goods from shops where the different brands are shelved nearby).

Of course, once we recognise this, rve mnst be prepared to adn,it that

in some instances consumers' response to advertising is < irrational >.

There seems to be a general tendency amollg economists to reject the

hypothesis of irrational consumer behaviour and to restrict attention to

models in rvhich consurders behave rationally. This < research strategy >

seerns highly inadequate in the face of observed behaviour (1) and reflects

an aprioristic view which is not shared by businissmen: cf. the following

passage quoted in Scherer (1980, p. 382) where the leadin-s seiler of lemon
juce in l97l  s tated

< Although reconstituted lemon juce is virtually indistinguishable

one brand from another, heavy emphasis on the Realemon brand

through its media effort should create such memorability for the

brand, that almost imaginary superiority would exist in the mind

of consumers, a justif ication for the higher price rve are asking >.

The approach adopted in this paper is as follows: rve take as a datunt

frequently observed anci much documented < irrational > behaviour on

the part of consunters and show how an incumbent firm can exploit it

in order to erect a strategic barrier to entry or to affect the opportunities

availabie to the entrant (strategic entry accomodation). The cousttmer

behaviour which rve take as a dututtt is the follorving.

(1) Schercr (1980, p. 382), for
have repeatedly demonstrated that
miur.n from popular-priced brands

example, notes that < double-blind experiments
consumels cannot consistently distinguisl-r prc-

lvhen labels are affixed-correctly or not >.
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If two brands of a homogeneous product (e.g. aspiri ') are available
and one is heavily advertised while the other is not, then

(i) ceteris paribus (i.e. if there are no differences in prices.l consu-
mers strictly prefer the < weil-known > brand, that is, the brand with
rvhich they have become familiar through advertising;

(i i) i f prices are different, some consuruers may sti l l  prefer the adver-
tised brand, that is, they are prepared to pay a price premium for it.

Furthermore-bearing in mirrd the example of aspirin-lve shall assume
that advertising cannot increase the size of the market (rvhether a con-
sumer buys aspirin or not, is somethi'g which depends entirery on her
health and no amount of advertising can inciuce a consumer rvho does
not need aspirin to buy it (2). Thus advertising may only influence a
consumer in her choice of brand and not in her choice whether or not
to buy the good (3). Besides aspirin, other examples which come to mincr
are: medicines in general, soap, detergents(a), cigarettes and tobacco
(assuming-as it seems indeed to be the case-that the number of people
induced to start smoking or to become heavier smokers by ad'ertisin_e
is negligible), beer, l iqueur, toothpaste. Ar1 these products are in ge'eral
heavily advertised.

Give' our assumptions, it is crear that a protected monopolist (that
is. a r.nonopolist who does not face the thleat of entry) woulcl rrol advertise.
we shorv, however. that the threat of entry rnay induce an incumbent
monopolist to spend large sums of money in advcrtisirrg in orcler 1o
deler e'try (strategic entry deterrencc) or to influence the nature of entry
(strategic entry accomodation). The reason why advertising ca' be usecl
as a (strategic) barricr to entry js as follows. If the incumbent carries
out a <substantial> advertising campaign in the pre-entry phase, an entrant
wil l be faced rvith two alternatives: advertise cr not advertise. I '  t l .rc

(:)  Unless there were consumers who needed aspir in but did not kno*, of i tscxistence: a situation which u,e can safely iJ.-ort.
(3) The dist inct io'  betl l 'een goods fcr which advert ising can increase the sizeof the market and goods.for wrrich i t  cannot is probabry at"the'ba;;; ; i lh" disr inc_rion which can be forrnd in the l i rerarure {Fri ;dm;; i1s8:,"pp.-tai i f . l , ' r ."  ulroBraithwaite -(1928)), bet\\€en predatory and,' -coiperatire adver.tising. I' an oligo-pol isl ic market, advert ising-is predatory i f  the lain to the f irm that advert ises istotal ly..at the expense of the i i rar f i rnrs, where"as i t  is coopci"t i i ,J ' i t : lo,. .". t i r ing

expenditure by one firm increases the sales of cich firnr in ti;;r;;.;i. 
--

(a ) .Scherer  (1980,  p .3 -89) ,  fo r  example ,  obs i rves  t r ru t , i i "1 t " .ou- i  ana oe t . r_gents industry it seems clear that "nor-ou, .rr-, ,p"rrt on advertising (e.g. g 275
::l]t""lil l9^9!:-tr. roughly 11.l ot sares) cto'iittle more than.un..i .iuui-essagesoul, srnce aggregate consumption can hardly be affected much by oau"rtioi"g r.
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latter case she would have to charge a very lorv price in order to have
positive sales (if prices are equal, consumers wil l prefer the < well-known >
brand). The more effective advertising, the lower the price, and if adver-
tising is sufficiently effective revenue will not be sufficient to cover the
(opportunity) cost of entry. Therefore, entry without advertising would
not be profitable. The other alternative for the entrant is to try and offset
the advertising campaign.of the incumbent. If the entrant does so, her
revenue wi l l  be much h igher  than in the previous case,  but- i f  the incunr-
bent's pre-entry advertising was on a very iarge scale-it wil l not be suf-
ficient to cover the high advertising costs (plus the cost of e'try). There-
fore entry wil l be deterred, while the incumbent can sti l l  makc positive
profits, since monopoly revenue is much higher than duopoly revenue.

In some cases, however, the incumber.rt r.vourd have to advertise o, a
very large scale in order to deter entry and this may not bc profitable:
it may be more profitable to accomodate entry. However, the incumbent
nay sti l l  want to advertise in order to dissuade the entrant from entering
herself with a large-scale advertising campaign which would be detrirncntal
for the incumbent. Thus in some cases advertising wil l give rise to strategic
entry detcrrence and in other cases to strategic entry accomodation.

The papcr is organised as follows. In section 2 we present thc rnociel
and in section 3 we develop the formal analysis. In the final secrron u,e
relate our results to the existing l iterature.

2.  THE MODEL

we consider a three-stage game between an incurnbent monopolist
and a potential entrant. In stage I thc incumbent clecides rvhether or
not to advertise and how much to spend on advertising. In stagc 2 rhe
potenlial cntrant-having observed the action taken by ihe incun.rbent ir.r
the previc.rus period-decides whether or not to enter. If she clecrdcs tc-r
e'ter, she also chooses a level of advertising expenditurc (p.ssibly zero).
Fi'ally, in the last stagc the two players-having observeci each .ther's
advertisirig can.rpaigns-play a cournot-Nash game in rvhich each iirm
selccts its output to maximise its own profits, taking as given tl.re or.itput
of the other firm (5).

(5)_I '  Bonanno (1985a, b) a more complex moclel was considered in which the
second-stage game was a sintultaneous game in advertising "*p.ttait*.r^1that ls, in
stage 2, i f  the entrant decides to entei,  the two players-simultun.ou.ly-"hoo." olevel of. .advert ising expenditure, possibiy zero). in 

-other 
words,- i te"irrcu-b.rrt

monopolist is allowed to react to entry by stepping up his advertising ianipaign or



We assume that there is an opportunity cost of entry e -: '0. Thus
the potential entrant wil l decide to enter only if she can make a profit
of at least e, rvhere e represents the profit which can be made elsewhere
(..g. by investing in a safe asset).

The notion of equil ibrium which we consider is that of subgame-
perfect equil ibriurn (Selten (19i5)). Thus we wil l solve the game back-
rvards, startin-e from the final stage.

As said in the [ntroduction, we shall assume that:

(l) tne good which we consider is essentially homo-eeneous and
therefore there is no scope for product differentiation;

(2) consumers are (( naturally > ir-rformed about the good: they know
that it exists, rvhat properties it has and where to obtain it (e._e. they knorv
that they can obtain aspirin from any chemist);

(3) when consumers go to a shop which sells the good. they can
observe (at no cost) the different brands and the respective prices (the

different brands are shelved nearby);

(4) partly as a consequence of (l)-(3) and partly because of the
nature of the good, advertising cannot increase the size of the n-rarket.

Exarnples of goods which satisfy (l)-(4) were given in the Introduc-
tion (aspirin can be taken as the prototype). Finally, we shali assume
the followin-e behaviour on the part of consumers. If trvo brands are
available and one is heavily advertiseC, rvhile the other is not, then

(5) ceteris paribus (i.e. if there are no differences in prices) all con-
sumers strictly prefer the < well-known > brand, that is, the brand u,ith
rvhich they havc become familiar through advertising;

(6) if prices are different, sorle consumers may sti l l  prefer the adver-
tised brand, that is, they are prepared to pay a price premiuin for it.

ln this section we rvil l  formalize this behaviour. Note, however, that
we are lol explaining why consumers, ceteris paribus, prefer the adver-

stagc l .  l {owever, the results obtained there are qual i tat ively the same as those
obtaineri in the simplified model used here.

The solution concept for the post-entry garne is Cournot-Nash. Flowever, our
lcsr-rlts remain true also in the Betrand-Nash case (where firms compete in prices
rather than outputs). The reason why we have not chosen the latter solution concept
is that-although it simplifies the analysis-it has the unsatisfactory feature that it
yields the competitive oLltcome (zero prices) in the case where the two firms choose
advertising campaigns lvhich cancel each other out.
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tised brand. we simply take it as a datunt: it is a rvell docurnentecl erncl
not at all uncommon phenomenon (6).

Advertising here can be thought of as conver.rt ional advertising (e.g.
TV commercials). Through it consumers become familiar with the aclver-
tised brand. This gives rise to what has been calied < image > differen-
tiation, as opposed to < real )) or ( quality > differentiation (see scherer
(1980, pp. 380 tr)).

The behaviour outl ined above is the same which would be observecl
if consumers believed that the unadvertised brand were of lower quality.
That is, consumers behave as if they perceived the unadvertised brand
as a product of lower quality. Thus rve shall formalise it by assuming that
through advertising a firm can lower the <perceived quality> of its rival's
unadvertised product. Note, however, that we are not assuming that
< perceived quality > is an increasing function of the arnount of aclver-
tising (otherwise it would 'ot be true that advertising cannot increase
the size of the market). Note also that we allow for the possibil i ty thar
the firm lvhich advertises is the entrant, in rvhich case it is the incuni-
bent's product which is treated by consurners as if i t rvere of lorver quality.
Thus we do not introduce any asymmetries in the effectiveness ol'adver-
tising between incumbent and entrant (we shall return to this point in
the f ina l  sect ion) .

we shall use a model which was first introcruced by Gabszelvicz a'd
Thisse (1979). There is a continuum of consumers, represented by rhe
unit interval [0, 1]. Consumers have identical prefere'ces but clifferc't
incornes. The income of consumer re [0, l] is given by

E ( t 1 :  P 1  ,

Each consumer
latter case his

E >  0 .

either buys one unit of the pr-oduct or nothing. In rhe
util i ty is given by

U ( 0 , t ( / ) ) : U a E ( t ) ,  U o ) 0 .  e \

Let At) 0 be the advertising expenditure of the incumbe't in stage I
and Ae>O be the advertising expenditure of the entrant in stage 2 (?).

( l )

. (u) It is clear that any explanation would have to be based on psycirological-rather
;han <econonric > or <, rarional >-facrors (cf.  Schcrer (19g0, ; ; .  jSo Ti.)1.(7 )  L ike  Schmalensec  ( l9g3,  p .  63g1,  we sha l l  assume i f r l t "on . " " " *p&.d  ro  ,
certain amount of advertising consumers remember it forever. That is,'the effects
of advertising are assumed to be infinitely durable.
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As said above, we shall assume that if one firm adverlises more than the
other, the latter's product wil l be treated by consumers as if i t were of
lower quality. Clearly, this assumption is reasonable only if the differ-
ence in the advertising expenditure is not trivial. Thus for advertising
to induce consumers to behave as explained above, we shall require the
difference in the advertising expenditures to be not iess than K, where
K is a given positive constant which can be interpreted as the cost of a
sufl iciently intensive advertising campaign (e.g. at least f ive TV com-
mercials a lveek for at least six months). Thus we must distinguish three
cases.

Case 1: iAi- Ad < K. In this case the effects of the advertising
campaigns of the two firms cancel out and consumers treat the two
products as perfect substitutes. Let

Lr(t , E(t)- p) : rt1(E(t|- p) , Ut,- Uo (3)

U. ifr" uti l i ty consumer I derives from consuming one unit of either
product at price p. Let l '  be the consumer who is indifferent between
buying and not buying the product. Then r' is obtained by solving the
followin-e equation with respect to t;

ri(0, r(r)) - u(t, E(t)- p)

Thus

(4)

Ut
E(UI-  Uo\p

(sr

to buy and consumers
Thus demand in th is

Consumers who are richer than l '  wil l prefer

rvho are poorer than t ' wil l prefer not to buy.
case is  g iven by

D(p ) ,  .  l - - _  t ' - , .  l -  t - . ! f  , ,  .  pE(Ur- Uo)'

Case 2: Ar....Ae -l- K. In this case the entrant's product is perceived
as a low-quality one. Let p"be the entrant's price andpo the incurcbent's
price. The uti l i ty of consuming one unit of the incumbent's product at
ptrce pt is given bV (3) (with p replaced by pt), while the utility of con-

(6)
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suming one uni t  o f  the entrant 's  product

u(t, E(t)- pl - (rL(E(t) - p,) . Lit

, u ,' ' ' 
u(r,.- uo)lt" '

D { . p i , p " )  - -  l - t . -

Dz(p,, pr') -- t - to --

at

U

price p, is given by

(7),. '  U,t

In  th is  case the demand funct ions for  the two products are obta ined as
follows. Let i be the consurner who is indifferent betwecrr the two goods.
Then I is obtained by solving the follorvin-u equation with rcspect to t

U(l. E(t1- pi) -- u1r, Ee)- ri .

Thus

, u' n:- u','  E(ur-  IJr ) ' ' '  E1[J1-  u, ,y t ' "

(note that  - : - '0  requi res pr< / r , ,  s ince U"{  Ur \ .  Richcr  consumers rv i l l
prefer the incumbent's product. uhile poorer consulrers wil l prei-er the
entrant's product. Next define lo to be the consumer rvho is indifferent
between buying nothing and buying the entrant's product. Then

(8 )

(e)

Then, over the relevant ran-ee (8). denrand for the incur.nbent's product
is given by Dt and demand for thc entrant's product is given by Dz,
rvhere

Ut U r

(  l 0 )

( l  l )

' - 
ulrt-t 0,,\P' 

'' 
egtl'- (J,.)t" '

Ut U 11U1-- {Js1)

E@r- u,. iP'- E1u, u,.) i(u,- Uojl" '

Cqse 3: AD.Ai * K. ln this case the incurnbent's product is treated
by consumers as if i t were of lorver quality and we have a situation sym-
metric to that of case 2 abovc, with the incumbent's and entrant's roles
reversed. Thus demand for the incumbent's product is given by Ds with
pi, and ps interchanged, and ciemand for the entrant's product is given
by Dr tvith pt and p" interchanged.

(a)  For a more detai led der ivat ion of  the demand funct ions see Bonanno (19g6).
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We can norv solve the three-stage game backrvards in order to deter-
rnine the subgarne-perfect equil ibria.

3 .  THE FORMAL ANALYSIS

Throughout  the paper we shal l  assume that  the costs of
are zero. It wil l be clear, however. that our results do not
this simplifying assumption.

An immediate consequence of our assunlptions is that a
monopolist would not advertise. Let tm be the profit of a
nror.ropolist. Then usin,t (6) rve obtain

-rt, E(ut*- U"\
lLtt

production

depend or-r

protected
protected

( l  2 )

We can nou' cleternrine the profits of incumbent and entrant in the
third-stage game rrs functior.rs of the advertising expenditures Ai and Ae .

Lenmra l: In Case I of section 2 (the two advertising campaigns
cancel out) there is a unique Cournot-Nash equil ibrium of the third-
stage -eanre with corresponding profits

. 7 :  E ( U t -  U o l  
_  n

9 U t  
. . i

l i nd

. , , . . ,  
E( { t t  L tn l  

As  -  t :
9Ut

(rvhere subscript < i  > stands for <

and c  i s  the  cos t  o1 'en t ry ) .

( 1 3 )

(r 4)

incumbent >> and < e >> for << entrant >>,

Proof: Let qi, and q, be the output of incumbent and entrant, respec-
tively. Using (6) the inverse demand function is given by

p - -  ( t  -  Qi-  q, )E( th-  U) lUr .

The incumbent's and entrant's profit functions are therefore given by
:ri(Qt., Qe): pqi and n'(Qi, Q"): pQe, respectively. za is strictly concave
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in qi and z, is strictly concave in qo. Thus taking first-order conclit ions
rve obta in a unique cournot-Nash eqLr i l ibr ium at  which pro l i ts  are grven
by (13)  and (14) .  l l

Lenunq 2: In Case 2
stantially )) rnore that the
librium of the third-stage

ti ': P>:: -- tr'

and

a e = . R -  A e -  e

respectively, rvhere

of seclion 2 (the i ircumbent advertisc-s < sub-
cntrant)  there is  a unique Cournot-Nash equi-
game u'it lr correspondinrr profits

(  l 5 )

(  l 6 )

p1i, E(Ut- UolQUt- U,.-- (Jo\r
-Ih$Ut-- 

l./t - 3Uo)'

and

o _ E(Ut - Us\2(U,. Uu)
" - 'u 

,14ut - (J r.- 3Ltri: 
'

( t 7  )

1 t 8 )

A proof of Lemrna 2 can be founcl in Bonanno (i985a, b) anci is along
the following l ines. we first invert (l l) and obtain zd and r" as functions
of q, and q". Again, z7 is strictly concave in 41 and z, is strictly concave
in 4r. Solving the first-order conditions we obtain (15) and (16). By synr-
metry u'e also obtain the following iemnra.

I-entma 3: In case 3 of section 2 (the entrant advertises < substantially >
more than the incumbent) there is a unique cournot-Nash equil ibriunr
of the third-stage game with corresponding profits

n :  R -  A i

and

(  l e )

ve : R;i' - Aa- t: (20)

where R* and R are given by (17) ancl (18) respectively.
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We can consider

u - U,.- (Jo (21)

as a measure of thc <<eJ/bctiueness of aduertising>>. The two limit cases

are: r,: Ut-Uo and r::0. In the first case advertising is not effective

at all: consumers are sophisticated enough and pay attention oniy to the

< real > properties or qualit ies of the products. In the second case con-

sumers are strongly influenced by advertising and treat the unadvertised

product as a very lorv quality one, that is, U": go. Therefore u is

greater than zero and less than (U1- Ue), and the smaller u the more

effective advertising. Thus the expression < sufficiently effective adver-

tising > should be interpreted and < v sufficiently close to zero >.

I t  is  easy to chcck that  (see Bonanno 119854,b))

"lO" ..,0, ,:ii R:: = an'i u('-," 
,

,,,,'i3.,",o" 
-- o"to- 

r"
i ind

S o. l im n ..- o, l i rn R -Eg!-J9)
t lu ; : ;  

"  
, , ' (r / ,--r 'o) 9Ut

Proposition l: If

K-_sE{t 
- Uo\

(23)

Lemmata l-3 give ris the payoffs lvhich wil l be takeninto account by

a potcntial entrant with rational expectations at the second stage of the

game where she has to decicie rvhether oi not to enter and how much to

spend on advertisitrg. The decision i l ' i l l  be a function of lr (the incum-

bci.rt 's acivertising expenditt ire ir.r st. 'r,ge 1) and of the value of the param-

eter .1(. Figurc I sunimarizes the resuils of L.emmata 4-7 which are stated

ancl proved in the Appcndix.

We cau now ielcrmine the perfect equil ibria of the three-state game

for all possiblc valucs of the pararneter K. In order to make things

interesting u'e shall assurite throuqhout that the opportunity cost of entry

.g is lcss than.L-(ur- uil(9u), rvhich is the duopoly profit in the absence

of  adrcr t is ing (c f .  Lemma 1) .

(22)

(24)
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ancl advertising is sufl icierrtly effective, there exists a unique perfect equi-
l ibritrm of the three-state ganre rvhere the incumbent does not advertise
(Ai . - .0) ,  the potent ia l  entrant  enters rv i thout  adver t is inE (A"-= 0)  and
both firnrs make positive profits equal to

E(Ul-  Lro)
:r i 

'  
gLIr 

". (25)

and

t'(U1 Uo)
ir r ' '9U, 

r' (26)

Proof': See Appendix.

The proof can be summarised as follows. Looking at f ig. I \ve can
see that rvhen K satisfies inequaliLy (24) the incunrbent can deter el"ltry
only by setting Ai -- K',- E(Ut- Uo)leur)-t > K. However, given the
large valne of K, the resulting pro{its (equal to nm-Ar. where i ln is
given by (12)) would be very low; thus it is more profitable for the irtcutt 't-
bent  to  accomodate entry  by set t ing Ai ' -  0 .

More intercsting is the result of t lre foliowing proposition. Here
the inc:unrbettt ./itds it optinul to adt,ertisc ercn though the lettel o.f aduer-
tising expendilure lrc clrcoses is ttot su.ffic'ient to deter entr1,. The purpose
of the incun.tbent's advertising is to influcnce the way in rvhich entry wil l
take place. [n particular, lhe incurrtbent's adt:ertising has the purpose oJ
elintittating the attractiueness of' a large-scale aduertising canpaigrt for tlrc
cntrqnt (Ar - Ai f K), rvhich rvould mean very low post-entry profits
for the incrrnrbent. Thus we have a situation of strategic entry acconrcda-
tiotr, in the fornr of a sunk cost lvhose only purpose is to l imit the options
available to the entrant and thereby influence the nature of entry.

Propo.sit ion 2: lf

E ( L ' r -  L , , t  i :  ,  5 E ( L  r  - -  { ' , , )
l 2L t  2  

n  
36L t r

(27 t

and advertising is sufficiently effective. there exists a unique periect equi-
l ibriun of the three-stage game where the incunrbent advertises and sets

, t , .  t " r ' l i ruo)-x ,o ( ls t



a 1  |-  a t  I

the potential entrant enters withor-rt advertisin-e (1, .-- g;

nrake positive proflts equal to

a;  E(Lr-  Uo\  -  . t .  r .  E(Ut  -  Uul
'( i 

9L/t 
- / ' i  n - 

361.r r

and

E\IJI- TJO\:t( ., 
tc, 

- t)

Proo/: See Appendix.

and both firrns

r  ) q r

(30)

Note that the incurnbettt does not et)cn choose a lercl of atlcerlisittg
expettdilure st(ficiently high for coilswners to react to it b1'treating tlte
entrartt 's product as a lov'-qualitv one. The only purpose of the incum-
bent's advertising is to make it unprofitable fclr the errtrant to conre in
rvith a large-scale advertising campaign.

The fo l lowin-c resul t  concludes our  analys is .

Proposi/iott 3: lf

5EtLrr U"\
l2Ltt 

-1\
E(Ur Uil Il

12U t  
- )  

'

and advertisin-e is sufficiently ef1'ective,
l ibrium of the three-stase serrle where

( 3 1 )

there cxists a uniquc perfect equi-
the incunrbent advertises ancl sets

(32)

irrcunrbcirt's profits are positive

1 i  1 r

('341

uniqr.re perfect equi-

L(U1 - L'ol
t t i  A  

9U t

the poterr t ia l  entr rnt  s tays out  ancl  the
and equal  to

sE(L j - Iro)
, \ ? ."  

36Ur

I f

5E(U1- Lro')
72Ur

and adl'ertising is sufficiently effective, there exists a



"'r'1 1

l ibrium of the three-stase carne rvhere the incumbent  adver t ises and sets

, E(Ut- L'o)
Ai  

"41 
: ,  

" '  K

the potent ia l  entrant  s t l iys
and equal  to

r i : K " l - r ' .

ProoJ': See Appendix.

(3 5)

out and thc incunrbent's profits are positive

(36)

An intu i t ive explanat ion of  th is  resul t  was g iven in the Int roduct ion.

Note the interesting fact that advertising is used as a barrier to entry
only wlren the parameter  K takes on snul lva lues.

Jn the next  sect ion we re late our  resul ts  to the ex is t ing l i terature.

4.  REMARKS AND COI . -CLUSION

A rrunrber of remarks carr be made abciut t l.re results obtained above-

(i) With a ferv exceptions. it is *' idely recognized in the l itera-
ture that  adver t is ingl  can g ive l isc to burr iers to entry .  However.  i t  has
been claimed that a ttecessar)'conclit ion for advertisin_q to restrict entry
is that t lrere be usyrnntetries ir-r the effectiveness of advertising belrveen
establ ished f i rms and new entrants.  Schmalensee (1973,  p.584) ,  for
exanrple. rvrites that <if existirrg firrns and the entrant can produce equally
efi 'ective advertisiug and equally desirable products >, it is hard to see
horv erdver t is i r rg can be used to rest r ic t  entry .  Coirauor  and Wi lson
(1979,  p.  :156)  express the same v ierv(e) .  Apart  f rom the obvious asym-
rret ry  ar is in-s f rom the fact  that  thc incunrbcnt  has the f i rs t  mole.  in  our
nrodcl  ihere are uo ASvmnrr l t r ies betrveen incumbent  and cntrant  z is  far  as

( ! ) )  Thc conrnronly acccpted explanat ion of  rvhy advert is ing can rcstr ic t  entr l  is
rvel l  sumnrar ized by Conranor and Wi lson (1967, p.425) in the fo l lowing passage:
<< Because of  buyer inert ia and loyal ty,  nrore advert is ing nressages per prospect ive
cl ls tonrer r .nust  be suppl ied to induce brancl  sui tching as compared u ' i th repcat
buying.  Since 1he nrarket  which prospect ivc cntrants must l lenetrate is  made up
largely of  consumers rvho have purchasecl  exis l ing products,  advert is ing costs per
custonrer for  new entrants wi l l  bc h igher l l ran t l iose of  exist ing l i rms who are urain-
ta in ing exist ing rrarket  posi t ions. . . :  T l r is  e lTect  of  aCvert is ing creates an absolute
cost  advantage 1 'or  cstabl ishecl  prodr. rcers,  s incc they nced not  incur penetrat ion
cos t s  ) ) .
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the effectiveness of advertising is concerned. In our model the entrant
can indeed produce < an equally desirable product and equally effectir,e
advertising >. The entrant can always neutralisc the advertjsing campaign
of the incumbent or indeed outdo the incumbent's advertising. we can
therefore conclude that the above view is not correct: asymmetries ir.r
advertising effectiveness are a sufficient but not necessary condition for
advertising to restric entry (10).

( i i )  As was pointed out  in  sect ion 2,  our  assumpt ions imply that
a protected monopolist would not advertise. we then shorved that for
a wide range of values of the paramerer K (given by (2i), (31) and (33)).
the threat of entry induces an incumbent monopolist to advertise (in ordcr
either to deter entry or to influence the nature of entry). Thus strategic
entry deterrence or accomodation is achieved through << excessive > adver-
tising. This is to be contrasted with the result obtained in recenr con-
tributions to the l iterature (schmalensee (1983), Fudenberg and rirole
(1981)), that in some cases the threat of entry may induce the incumbenr
monopolist to advertise /ess than he would if entry were not possible.
our result, therefore, bears some rescmblance with that obtained in the
literature on the role of investment in entry deterrence (Spence (1971)-
Dix i t  (1e80)) .

(i i i) One way of interpreting the result of propositiorr 3 is as fol_
Iows: advertising by the incumbent deters entry into the nrarket because
it increases the cost of entry. The possibil i ty of deterring entry by raising
rivals' costs has been considered before in the l iterature. For exanrple
will iamson (1968) observed that by setting high rvage rates in rhe indusrry,
the incumbent increases his own costs and those of the entrant. The clirect

(]l) fng vicw that, without asymmetries in advertising effecti'eness bctween
establ ished f irms and new entrants, advert ising cannot deter enlty was also cri t icize<j
by cubbin (1981). However, Cubbin's model contains no anaiysis of horv adver-
tising affects consumer choices and fails-in our view-to proue the ubou. lro,n,for the following reasons. As Cubbin himself notes (p. 2g9), lf the potential entrant
is a rat ional agent, the decision whether or not to enter rvi l l  depend enrircly on the
olrtcome of the post-entry game. _Let (:r f ,  xt,  Ai, ,ai) be the outcomc of ihe post-
entry game, where x, and. Ao are firm i's butirut anci advertising ""p"nditu.", ..rp".-
t ively-f irm 1 being the incumbent and f irm 2 the enrrant. Then t le rL,n.r lonif( ir)
.and .{'(lt), which in Cubbin's model represent the entrant's exp€ctations oi the estab-
l. ished f irn-r 's post-entry levels of output and advert ising (wherc.r. ,  ancl ,4, ar.e t lre
pre-entry levels of output and advert ising of the incunr-bent_) should bc

f(.x) - constant : .lrik, e(A) : constant -- li,
that is, the entrant's decision^will be independent of both tire pre-entry outpllt and
advertising of the established firm. Instead, Cubbin's analysis is'based on the oss.r,'r.lp-
t ions (pp. 290 and 293) that f ,> 0, c > 0, s,> 0.
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effect of this upon the incumbent is unfavourable, but if the indirect effect

is to deter the rival's entry, then the ploy may well be beneficial to him

in overall terms (on this see also Salop and Scheffman (1983)). In our

nrodel advertising by the ir.rcumbent makes it necessary for the entrant

to add a sunk component to the (opportunity) cost of entry: if the entrant

does not rvant her product to be perceived as an inferior one, she has

to convert l iquid assets into advertising < capital > rvhich is completely

nou-salvageable in case of exit. We can therefore say that in our rnodel

advertising by the incutnbetrt creates a sunk cost bqrrier to entry.

(iv) The situation modelled in this paper is somewhat similar to

Dixit 's (1982) framework, where the incumbent incurs a cost C which is

:r cieadweight loss if no entry occurs but which helps the incumbent in

the event of a price war. As Dixit notes, sunk capacity is the typical

example. Dixit 's framework applies mainly to situations in which by

incurring the cost C the incumbent creates the right incentives for him-

self to be more aggressive towards an entrant than he would be other-

u,ise. The entrant, knowing that it wil l be optimal ex-post for the incum-

bent to react to entry aggressively, wil l stay out. In our case the sunk

cost represented by the incumbent's advertising expenditure performs a

diflerent role: it does not have the purpose of creating incentives for an

aggressive respoilsc to entry but it directly imposes an extra (sunk) cost

on the erltrant. In fact, the entrant can-if she wants to-neutralise the

pre-entry actiorr of the incumbent or even outdo it in terms of aggres-

siveness. but it would be too expensive to do so. Furthermore, our model
js richel than Dixit 's in that it shows the possibil i ty, unexplored by Dixit,

that the incumbent may find it optimal to incur a suuk cost not in order

to deter entry but in order to l imit the options available to the entrant.

That is, in our model we have strategic entry accomodation as well as

strategic entry deterrence.

APPENDIX

The fo l lo iv ing lerrmata contain the resul ts shown in f ig.  l

Lenrr t t t  '4 :  Lct  ,4 i  ' -  0.  Then

( i )  i f

,, , 5E(Ut-- Ut,)
n i

36U1
(A l )



E(UI- Uo)

9U,

( i i )  I  I

, -  5E(U1- Uol

36Ur

and advertising is sulficiently effective, thc potential cntrant enters
and thc corresponding profits are

n i . : R

and

a e -  R * - K * - t

the potential cntrant enters with

_  _E(Ul -  
U! \

' -? gu,

and

E(U,- U"\
. t ;  -  n :

9U,

and

, ,  :  t ( ' t -  ld  - ,  .
9Ut
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A" - O and the corresponding profi ts are given by

(A2)

( A 3 )

(41)

with r{, .  .-  /(

( A 5 )

(A6)

( A 7 )

(A8)

(where R* and F are given by (17) and (18) r-espectively).

Proof: lt is clear that the potential entrant would only choose betuee n A,. = 0
and A": K. In the former case her profit would be given by (A3), while in the
latter case it would be given by (A6). By (22) if l( satisfies inequaliry (Al), (A3) is
greater than (46) for all u. on the other hand, by (22) for each K satisfying inc-
quality (A4) there exists a r sufficiently close to zero snch that (46) is grearcr
than (A3). l l

Lentnm 5 : Let 0 < A, .i K. Then

Q) i f  r(  sat isf ies (Al) or i f  K satisf ies (A4) and At>sE(Ut-Uo)iG6Ut)_ K,
the potential entrant enters with A" :0 and the corresponding profi ts are given by

(i i)  I f  , l {  sat isf ies (A4) and Aj<SE(ut-U)le6U)-K and advert ising is
sufficiently effective, the potential entrant enters with A": A, l- K and the cor-
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responding profits are

t i  ' -  R -  A i

and

a e  =  R a ' -  A , - -  K -  t

(Ae)

(A l0 )

( A 1 1 )

(A14)

Proof: 7L is cleal that the potential entrant would only choose between A" :0

and A": Ai , K. In the former case her profit would be given by (A8), rvhile in the
latter case i t  would be given bv (A10). Bv Q2) i f  K satisf ies (A1) or i f  K satisf ies
(A41 and At>5E(U1-U)l(36U)-K then (A8) is greater than (A10) for al l  r ' .
On thc ot lrer hand, i f  K satisf ies (A4) and Ai< sE(Ut-U)|Q6U) -K then therc
cxisls a r:  suff iciently snral l  such that (Al0) is greater than (A8). l i

Lemnn 6: Let A,>K. Then i f  advert ising is sul iciently effect ive either the
potential cntl 'ant does not enter, or she enters with ,4, > 0.

ProoJ': lf the cntrant entcred with A": 0, her payoff would be

-  -  a _ ,

tsy (23) for each cost of cntry € > 0, there exists a a sufficiently close to zero such
tha t  (A1 l )  i s  negat ive .  l l

Lenttnct 7: LeI A, 2 K and asslllre advertising is sufficiently effective (in the sense
of l-crnrna 6). Then

( i )  I f  K>5E( .U1-U) lQ2U)  and At>K +  E(Ut -U) IQU)-  c  the  po ten-
t ial  entrant does not cntcr and the incumbent's prof i ts are given by

:ri E(Ut- Ut))l(4U) -- Ai . (A l2 )

(ii) lf K;; sE(Ut- UJIQ2U) and A, < K + E(Ur- U)l(gU) - €r thc poten-
t ial  crrtrarrt  enters with A": Ai- r( I  r)  (rvhere d >' 0 is arbitrari ly sn-ral l)  and the
corresponr i ing prof i ts  arc

t  .  E(Ur--  U) iQU\)  -  At

a n d

:r .  - -  E(Uf Ur) l (gu) - -  Ai-  1--  t )  ; -  K.

(A13)

( i i i )  I f  K < 5 8 : ( U \ - U ) | Q 2 U )  a n d  A , < - K 1 , E ( U t - U i l @ U ) - 6  t h e  p o -
tcntial entranl enters u, i th A" - l i  ' '  K and the corresponding profi ts are given by

, , - R - '  A (A l s )



ProoJ:  By Lent lna 6,  t l re cntrant  wor l ld only choose betwccn A, ,  - .  A K t )

(wl-rerc r )  0 is  arbi t rar i ly  snral l )  ant l  A" A;  i  K.  In thc forr t rer  case hcr prof i t

wo l r l d  be  g i ven  by  (A l4 ) ,  wh i l e  i n  t he  l a t t e r  case  l t e r  p ro f i t  wo t r l d  be  g i ven  by  (A l6 ) .

B y  ( 2 2 ) i t  K > s E ( U t - ' 1 L , , ) t ( 7 2 l J r )  ( A 1 4 )  i s  g r e a t e r  t h a n  ( A l 6 )  f o r  a l l  r ' ( a n d , )  a r b i -

t r a r i l y  sn ra l l ) .  I n  t h i s  casc  t he  en t ran t  w i l l  en te r  on l y  i f  (A l 4 )  i s  p t l s i t i v c .  A  neces -

sa ry  and  s r r f f i c i cn l  cond i t i on  l o r  t l - r i s  i s  A , . ,  E (U r -  "  Uo ) l ( gu1 )  K -  r ' .  Th i s  l r r oves
( i )  and ( i i ) .  By (22) i f  K sE(Ut U) l (72U1, there is  a l  sr- r f f ic ient ly  c lose to zcrcr

such  t ha t  (A l6 )  i s  g f ca te r  t han  (A l4 ) .  I n  t h i s  case  en t r y  w i l l  o cc t t r  on l y  i f  (A l 6 )

i s  pos i t i ve .  Fo r  eve ry  , 4 ;  such  t ha r  A i .  .  E tU t  'U t ) ) l@U) -  K  r  t hc re  ex i s l s  a  t

su f l i c i en t l y  c l osc  t o  ze ro  such  t ha t  (A l6 )  i s  pos i t i ve ,  r vh i l e  i f  A i>  E (U t  U r ) i ( 4U t ) -

K  r  (A l6 )  i s  non -pos i t i v c  f o t '  a l l  r .  i , /

ProoJ'o/  Propo.r i t io t t  I  :  By l .cmt.nata 4( i )  and 5( i )  i f  0 {  A,  K.  t l le  inctr r l rbent 's

p ro f i t s  a t  t hc  pos l - cn t r y  cqu i l i b r i u rn  a re  g i vcn  by

- 2 7 1  -

a n d

f l , . -  R *  A , - K  l

( i v )  I f  K  -  5E(U\  U i l (72U1)  and A, ' ' .  K
ten t ia l  cn t ran t  does  no t  cn ter  and thc  incunrbcn l ' s

t i  -  E ( U ,  - U ) l @ U )  ' 4 i . .

L(Ut U,, l
: t ;  / t ,

9U,

5 E ( U 1 .  - U 0 \
a  K  I  ! t'  

3 6 L 1 1

. .  E (U1 - . -  Uo )
7 ; -  A - -'  

36U1

( A l 6 )

E(Ur-- U)i@Ut) r '  the po-
profi ts are biven by

( A l 7 )

( A l 8 )

( A t 9 )

( A 2 l  )

which is  nrar inr isecl  when .4,  -  0.  By Lemira 1( i )  i f  At  > K E(Ut-  UJi(9U) t :

the inctrnrbent 's  prof i ts  arc g iven by E(Ut-  U), ' (4U) .1,  rvhose nlaxi r .nt tn l  value is

F ina l l y .  by  Le r rn ra  7 ( i i l  i f  A i )  K  and  A ,  .K  '  E (U r -  U l l l gu )  - r '  t hc  i n -

cun rbe t ' s  p ro f i t s  a re  g i ven  by  (A l8 )  whose  t . ua r im t t n t  va l t r e  ( ach ieved  when  l ,  K )

is  negat ive.  i  , '

ProoJ'o. l '  Propo.s i t ion 2:  By Letnr la 4( i )  i l  A, ' -  0 the inct t r . l rbcnt 's  post-entry

prof i ts  arc

: ( i  n .  (A2o )

By Lerrr .na 5( i )  i f  At>58(U1- Us\ i (36Ur)  K t l rc  incurnbent 's  post-entry  prof i ts
are given by :2,  E(Ut -  Ui l (9Ut\  '  l r ,  w'hose t t tax i l t t t t l t ' t  val t te is
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Bv (23) for each K :- SE(.U.- uJl?6u) there exisrs a r. suffrcientry close ro
zero such that (A2l) is greater than (A20). Hence if advertising is sr-rfficiently eff'ective
At :0 is a dominated strategv. Bv Lemma 5(i i)  i f  0 --1,._ 5E(q-- u)le6u)- K
the incumbent's post-entry prof i ts are given by r i :  fr-1,:  Since this is sntal lcr
than (A20)'  this is also a dominated srrategy. By Lemn.ra i( i i )  i f  K <Ai. .  t(
.  E(.U1-U)lQU)--r rhe incnrnbent's posr_entr.y prof i ts ar.e given by

:r i  --  E(U.- U)l(gU)- Ai

whose maxinun-t value (achieved when l, ... 1() is strictly Icss than (A2l) fbr every
K > sE(Ut- U)|Q2U). Hcnce this is also a donrinatecl strategy. Finally, by
Lemma 7(i) i f  At>K I E(Ut-UilQU)-€ entry is deterred and the incumbent,s
plof i ts are given by t;  E(!Ir-Uo\l@U) - 1,,  whose ntaximum value is

sE(U,- u, , l
: f ;

36U1

Norv, (A2l) is grearer than (A22) i f  and only i f

( 422)

To provc the second part we note that by Lemmata 4(i i) ,  5( i i )  and 7(i i i ) ,  i f
0  (1 ,<  sE(Ur -U) |G6U)-K or  i f  K  (A i<E(Ur -U) lgU)_K_r .  the  in_
curnbent's prof i ts arc given by r,  -- ' - ,R-.4,,  whose maximum varue (achieved rvhen
l '  - , 0 )  i s

x ' -E( ! t -  ! ' - )  : , ,12 . .  t il 2 u l

Proof of Propositiott 3: To provc the
to note that when K belongs to the l .ange
than (A21).

r i - ' R '

By  Lemrna 5( t )  i f  A i>58(U1
by t,  -  E(Ur- U)IQU)- Al

-- E(u'- u,,)
a ; - K -

36Ul

(423)

first part of Propositior-r 3 it is suflicient
of values given by (31), (A22) is greater

(.424)

-UllG6U)-K the incurnbent's prof i ts are given
rvhose lnaxinrunr value is

(A25)

Final ly, by Lcmrna 1(iv) i t  Ai>E(lJr- U)l@U)-- J(- r.  rhe incumbent,s prof i ts
arc

ni  = E(Ur-  U)/(  U)-  Ai  ,

whose nraxinrunr value (achieved when l ,

n i : K ' i  r .

- E(Ur-- Ul1(4U) -- l( - r) is given by

(426)



Now, (426) is
suff icicnl ly close

greater than (A25) and
to zero such that (A26)

- 2 7 9 -

bv (23) for every K > 0 there exists
is greater than (A24). l l

a t
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