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Abstract

Intermarket network externalities take place when the utility of a good produced in a given
industry varies with the size of the demand for a good produced in another. A particularly
significant example of this phenomenon is provided by the interaction between the media and
advertising industries. Media consumers vary according to their willingness to pay for the
media good, which deperds on the advertising volume. Advertisers vary according to their
willingness to pay for an ad, which also depends on the audience reached. We model a
situation of competition between two content providers who are rivals in both the media and
advertising ndustries, choosing simultaneously the newspapers prices and the advertising
rates. We characterise the equilibria of the game and explore how they depend on audience
attitudes towards advertisng. Our main finding is that two-sided interactions may induce exit
by one of the media companies from either only the advertising market or both markets.

Keywords : network effects, competition, media industries
JEL Classification: D4, L1, D42

Résumé

Une industrie se caractérise par des effets de réseaux croisés lorsque I’ utilité des acheteurs
pour un bien dans une industrie varie avec la taille de la demande d'un autre bien produit par
une autre industrie. Un exemple particuliérement significatif de ce phénoméne se retrouve
dans I'industrie des médias avec I’ interaction entre le marché des médias et le marché de la
publicité. La disponibilité & payer des consommateurs de médias dépend du contenu
meédiatique mais auss du volume publicitaire. Pour les annonceurs, leur disponibilité a payer
un espace publicitaire dépend de la taille de I’audience. Nous modélisons une situation
concurrentielle entre deux entreprises médiatiques en concurrence a la fois sur le marché des
meédias et sur celui de la publicité, qui choisissent simultanément le prix des journaux et les
tarifs publicitaires. Nous caractérisons les équilibres du jeu et explorons comment ceux-cCi
dépendent du comportement des consommateurs de médias vis-avis de la publicité. Notre
principal résultat, inscrit dans le cadre des effets de réseaux croisés, montre que pour un
domaine important des valeurs des parametres, |'éditeur dont les lecteurs anticipent un
volume de publicitaire supérieur a celui de I’autre, dimine son concurrent du marché des
médias et de celui de la publicité.

Mots clés : : network effects, économie des médias, concurrence
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Abstract

Intermarket network externalities take place when the utility of a good
produced in a given industry varies with the size of the demand for a good
produced in another. A particularly signi..cant example of this phenom-
enon is provided by the interaction between the media and advertising
industries. Media consumers vary according to their willingness to pay
for the media good, which depends on the advertising volume. Advertis-
ers vary according to their willingness to pay for an ad, which also depends
on the audience reached. We model a situation of competition between
two content providers who are rivals in both the media and advertising
industries, choosing simultaneously the newspapers prices and the adver-
tising rates. We characterise the equilibria of the game and explore how
they depend on audience attitudes towards advertising. Our main ..nd-
ing is that two-sided interactions may induce exit by one of the media
companies from either only the advertising market or both markets.

1 Introduction

Media companies operate between two markets: the media market in which they
sell media content to the audience (readers, listeners, viewers) and the advertis-
ing market in which they sell a fraction of media support to advertisers. Even if
the attitude of media consumers towards advertising cannot be unambiguously
ascertained, it is widely recognized that the audience is not neutral to the quan-
tity of advertising contained in the media. Thus, the utility of all agents in the
media market, companies and audience, depends on the size of demand in the
advertising market. Conversely, the utility of advertisers depends as well on the
size of demand in the media market. It is clear, for instance, that the larger
the readership of a newspaper, the more an advertiser will be willing to pay for



an insert: the impact of the advertising message increases with the size of the
audience. Hence, there are two-sided network ezects between the media and
advertising markets: the size of demand in the latter intuences the utility of
the agents in the former and vice versa. Another example of this phenomenon
is provided by the bank cards’ markets, which link, on one side banks and card
holders and on the other side banks and merchants. The size of demand in
the latter infuences the utility of bankholders while the size of demand in the
former infuences the utility of merchants.*

Generally, economists interested in network ecects analyze them when the
consumption externality created by the demand for the good comes from within
the industry.? Beginning with Katz and Shapiro (1985) there is an extensive
literature dealing with these intramarket network externalities. But in some
cases, like in the media industries, network ecects take place from one market
to another: the utility of a good produced in a given market varies with the size
of the demand for a good produced in another, and conversely. This is what we
call intermarket or two-sided network externalities. These are studied in a more
recent strand of literature on platforms and intermediaries, or more generally
two-sided markets (see for example Rochet and Tirole (2003) and Armstrong
(2002)).

In the media market, it is generally accepted that TV-viewers dislike adver-
tising (Gal-Or and Dukes (2003), Anderson and Coate (2000), Danaher (1995),
Brown and Rothschild (1993), among others). However, judgements about read-
ers’ attitudes towards printed media advertising are more ambiguous. Some
scholars think that advertising could foster the circulation of newspapers while
others believe that it slows it down (see Blair and Romano (1993), Gustafsson
(1978) or Rosse (1980) for the ..rst viewpoint, or Musnick (1999) and Sonnac
(2000) for the second). It seems that the emective readership of the printed
media industry is made of a mixture of consumers among whom some share a
positive perception of press advertising while the remaining ones support the
opposite view. But the main point for our purpose is that the utility of the
audience is, positively or negatively, related to the size of advertising demand,
revealing thereby the existence of intermarket network eacects between the media
and the advertising markets from the viewpoint of the audience as well.

Gabszewicz et al (2004) show that readers’ attitudes towards advertising play
a key role in the trade-oz the editor faces between the two markets, and deter-
mine whether advertising subsidizes newspapers’ prices to consumers. They use
a monopolistic model representing the two-sided network ecects between the

1This example is due to Rochet and Tirole (2003).

2 A well known example of this situation is provided by telecommunications: the larger the
number of consumers connected to the telecom network, the higher the utility of a subscription.
An industry inwhich the good exchanged is submitted to congestion provides another example:
the higher the demand, the lower the quality of the product and the willingness to pay of
consumers. Goods generating snobbish consumption ewects can also be viewed as creating
network externalities, since an increase in the number of consumers decreases the utility
obtained from individual consumption (Grilo, Shy and Thisse (2001)). The ..rst example

corresponds to a positive consumption network externality while the two others correspond
to a negative one.




advertising and printed media industries with a single editor.

In the present paper, we use a similar framework to focus on the compet-
itive eoects of these two-sided interactions. We build a model of two editors
competing in both the newspapers’ and advertising markets: each chooses si-
multaneously the price of his newspaper and his advertising rate. To identify
the consequences of this competition, we analyze a one-shot game whose play-
ers are the editors, each selling a dicerentiated newspaper to a continuum of
customers, like newspapers of dicerent political content, and advertising space
to a continuum of advertisers. Adapting to the study of intermarket network
externalities the assumption ..rst introduced by Katz and Shapiro (1985) for
analyzing intramarket network externalities we suppose that readers and ad-
vertisers form expectations about the advertising volumes and the readerships,
respectively, before the editors determine their prices in the two markets. Only
in the last stage do readers and advertisers make their purchase decisions. We
characterize the ful..lled expectations Bertrand equilibria of this game and ex-
plore how they depend on the number of ad-avoiders and ad-lovers, and on the
intensity of readers’ attraction or repulsion feelings for advertising.

As in the intramarket network externalities model of Katz and Shapiro
(1985) asymmetric outcomes must be expected in the advertising and printed
media markets, as a result of the asymmetry in beliefs concerning the advertis-
ing volumes sold by the editors to advertisers. These asymmetric outcomes are
characterized by the fact that the editor who is expected to sell more advertising
has higher prices and larger market shares in both markets. Moreover, equilibria
are often observed at which one of the editors prevents the entry of his rival by
fully monopolizing either the advertising market or both the press and adver-
tising markets. The existence of such equilibria could accordingly give a strong
theoretical support to the assertion that the ..nancial dependence of the media
industry on advertising constitutes one of the major vectors of concentration in
this industry.?

2 The model

Consider two editors, 1 and 2, selling one newspaper each to a population of
readers and selling advertising space to a population of ..rms who buy it to
promote the sales of their products. Total revenues of the editors accrue from
their sales in the printed media market (editorial revenues) and also from their
sales of ad space in the advertising market (advertising revenues).* Consumers
in each market will base their consumption decisions based on the expected
demands in the other market. Let d§ and d$ denote the demands of advertising

3Media play a major role in spreading political and social information among the citizens.
In a recent paper, Stromberg (2002) uses a general equilibrium model to study the role of
the media in democracies from a political economy perspective. Here we take an industrial
organization approach.

4Except in the cases of public television and radio broadcasting, or the free distribution
press, in which there are only advertising revenues.



in each newspaper anticipated by readers and D§ and D5 denote the readerships
of each newspaper as anticipated by the advertisers. We do not explicitly model
the process through which consumers expectations are formed, but we will,
however, impose the requirement that in equilibrium readers’ and advertisers’
expectations are ful..lled.>

The printed media market Consider a population of readers ranked, be-
tween the political opinions expressed in both newspapers (for instance), from
the left to the right on the political spectrum [0; 1] :* Newspaper 1 is located on
this spectrum at point 0; while editor 2 is located at point 1: At each point t of
the unit interval [0; 1], there corresponds a continuum [0; 1] of readers, with a
proportion © of them being advertising-avoiders and a proportion 1 j © being
advertising-lovers. By this we mean that the advertising-avoiders (resp. lovers)
lose (resp. gain) in utility when the surface devoted to advertising inserts in-
creases : the larger the surface of a newspaper sold to advertisers, the larger
the loss (resp. gain) in utility incurred when reading that newspaper. The
parameter = measures the intensity of ad-attraction when a reader is ad-lover
while it measures his intensity of ad-repulsion when he is ad-averse.” Hence, for
a reader located at a distance t (resp. 1 j t) of the left (resp. right) newspa-
per who belongs to the proportion © of advertising-avoiders, total loss in utility
when buying this newspaper is measured by

t2+ "d¢+py;” >0

(total loss in utility when buying newspaper 2 : (1 j t)2 + d$ + p, ), when
editor 1 (resp. editor 2) quotes a price p; (resp. p») for his newspaper and is
expected by the readers to sell a proportion d§ (resp. d$) of it to advertisers.

Similarly, for a reader located at a distance t (resp. 1 jt) of the left newspaper
who belongs to the proportion 1 j © of advertising-lovers, total loss in utility
when buying this newspaper is nhow measured by

t?§ df+p2
(total loss in utility when buying newspaper 2 : (1 j t)? § ~d$ + p» ), when
editor 1 (resp. editor 2) quotes a price py (resp. pz) and sells a proportion X3

(resp. x3) of the newspaper’s surface to advertisers. Consequently, the reader
te for which the equality

P+ df+pr =1 i )*+dS+p2

5This assumption is similar to Katz and Shapiro (1985)’s assumption on consumers’ pre-
dictions of network sizes.

8 For clarity, we restrict our presentation here to the case of the newsprint industry. For a
more general perspective, think of the political opinion as the content mix, the readers as the
audience, and the editors as the media content providers (thematic TV channels, for example).

"One could suppose instead that each reader is characterized not only by a value of t but also
by a value of a parameter of ad-attraction (or ad-aversion if negative) uniformly distributed
on some interval including 0. If one supposes that the two distributions are independent this
would lead to results identical to those obtained here.



holds, i.e.

1 - 1
t®:§ i E(d’i i d§)+§(p2 i P,

separates those types of ad-avoiders who buy their newspaper from editor 1 from
those who buy it from editor 2. Similarly, the reader t_ for which the equality

g di+pi=Qit)’ i d+p

holds, i.e.

1
t = +5(di i dS)+-2(pz i P1)

N =

separates those types of ad-lovers who buy their newspaper from editor 1 from
those who buy it from editor 2. We observe that

1:® = t) > ?. - dg
tite = ~(dfid3):
(insert Figurel)

In order to illustrate the resulting demand functions in the press industry,
assume that df > dS: Then tg - t_: all readers at the left of tg buy newspaper
1, whether being ad-avoiders or ad-lovers ; all those at the right of 1 j t_ buy
from editor 2, while those between ts and t_ who are ad-lovers buy news 1
and those who are ad-avoiders buy in this sub-interval newspaper 2 (see Figure
1). Accordingly, when d$ > d$; and assuming that both ..rms have a strictly
positive market share, the corresponding demand functions in the newsstand
sales market are, respectively, for editor 1

1 1
D1(p1; po; dS; ds) = > +§(pz i p)+ 5(1 i 2°)(df i df)

and _
1 1
D2 (p1; p2; d$;ds) = > +§(p1 i p2)+ 5(1 i 2°)(d3 j df)

for editor 2. More generally, de..ning k by k = %(1 i 2°); the demand function
of editor i;i = 1;2; in the press industry writes as

Di(p1;p2; d3;d3) =0
when p; , 1+ p; +3Kk(d§ j dj?) ;
1 1 3k
Di(pai pai & d8) = 5 + = (pi i p3) + 5 (I i d) &
when pj i 1+3k(df id§) . pi . 1+p;+3k(df idf);and
Di(p1;p2;df;d3) =1

when 1+ pj + 3k(df j df) . pi . O



The expected direrence (df i dj) between the advertising volumes accepted
by the editors, whether positive or negative, plays a crucial role in the deter-
mination of demands in the newspapers’ market : at equal prices, the editor
with the larger advertising volume bene..ts from a larger demand in this market
if and only if the majority of readers loves ads, that is, © < -; This simply
expresses the fact that, if the majority of the readers is ad-lover, they perceive,
at equal prices, the newspaper with the larger advertising surface as being more
attractive than the other.

The advertising market The population of advertisers is represented by
the unit interval [0;1]; they are ranked in this interval by order of increasing
willingness to pay for an ad. Each advertiser ; u 2 [0; 1] ; buys an ad in one of the
two newspapers, at the exclusion of the other (ads are indivisible). We assume
that the utility of advertiser u depends on the readership of each newspaper:
the utility of inserting an ad in newspaper i increases proportionately to its
readership. More precisely, we suppose that the utility of buying an ad in
newspaper i at a unit rate s; is given by

Ui(W) = D i si;

where Df corresponds to the readership of editor i as expected by the advertis-
ers. We require that D§ + D§ = 1

In the advertising market strategies are the advertising rates s; and s,: Then
the advertiser [(s1;s2) who is indiaerent between buying an ad in newspaper 1
or newspaper 2 at rates s; and s, is identi..ed by the condition

DiHisi=Dguise
or o s
S1;52;, D DE) = —1 2%
HorisaiBriPI) = B i bs
Similarly, the advertiser u(sj) who is indicerent between buying an ad in news-
paper i or not buying at all is identi..ed by the condition

S.
u(si: D) = 5
1

Accordingly, when D§ > D$; the advertising demand functions in the second
period are given by

e, _ .. S1iS2
di(s1;52;DT; D) =1 j D¢ j DS @
for editor 1, and by
Ce. _ S1i% | S
da(s1:s2; D§; DS) = m i D_S ®3)



for editor 2. When D$ > Df; these demand functions have to be reversed since
editor 2 is now market leader in the advertising market, namely

di(s1;52; D$; D§) = Sg : Eﬁ i ;—1?
for editor 1 and S
da(s1:52;D5;D5) =1 m
for editor 2.8 When D$ = D§ = D®; the newspapers ocer to the advertisers

a homogeneous good. The editor i who sets the lower price captures all the
market, i.e.
d‘ 'De_l-i"a . < G
i(s1;52; D7) = 1j Do 198 <5j
while

s . .
d1(s1:S2; D®) +da(s1:52; D) = 1 E; di.0;i=12;ims) =5, =5:
Combining editor i's editorial and advertising revenue, his toral revenue
R;writes as

Ri(p1; p2; s1; S2; DT D35 d3; d5) = piDi(p1; p2; di; d5)+sidi(s1:S2; DT; D3); i =1;2:
4

The de..nition of equilibrium Our equilibrium concept is that of ful..lled
expectations Bertrand equilibrium, where each ..rm simultaneously chooses both
its price and rate given consumers’ expectations in both markets. The timing
of the game is as follows. First, readers form expectations about the advertising
volumes in the competing newspapers and advertisers form expectations about
the number of readers of each printed media. Second, the ..rms play simultane-
ously a price game on the two markets. A strategy for editor i is a pair (pi;si):
This determines the prices of the newspapers and the advertising rates. Then
readers and advertisers make their purchase decisions.

De..nition 1 A ful..lled expectations Bertrand equilibrium is a couple of strate-
gies

((po(d; dS); 51 (DS; DS)); (p2(dS; dS); s, (DE;DS))) and a vector of expected
demands (D§;D5;dj; d$) such that :

(i) each editor i chooses its newspaper price p; and advertising rate s; as a
best reply to the newspaper price and the advertising rate chosen by its competi-
tor, given readers’ and advertisers’ expectations (D$; D$; d$;d$);

8 These demand functions are those of a vertical dicerentiation model in which the edi-
tor enjoying the larger demand in the press industry sells the high quality product to the
advertisers ; see Mussa and Rosen (1978).



(ii) expectations are ful..lled, i.e.
di(s1(Df; D3) ;82 (D1; D3) ;D1 D) =df; i =1;2 ®

Di(p1(dS; d3); p2(dS; d3); df;d3) = Dy (6)

Part (i) of the above de..nition is the standard Bertrand assumption: it states
that given any set of expectations, there is a Bertrand equilibrium on each
of the two markets. At these Bertrand equilibria, expectations are generally
not ful.lled: the actual advertising volumes and readerships dicer from the
expected ones. Part (ii) of the de..nition further requires from an equilibrium
that expectations be ful..lled.

3 The price game

We ..rst identify the Bertrand equilibria of the game for any given set of expecta-
tions (DF; D$; df; d3): we determine the pairs of prices [p](d$; d$); p5(d$;d5)] and
of advertising rates [s] (D; D$);s3 (D$; D$)] which ful..ll condition (i) required
by the de..nition of an equilibrium. Substituting for the prices and advertising
rates in the demand functions their Bertrand equilibrium values. Then we derive
the actual demands on the two markets as functions of the expected demands,
i.e. di(s; (D§; D$); s, (Df; D$); DS; DS) and Di(p1(dS; d5); p2(dS; d5); dS; dS); i =
1;2:

Lemmas 1 and 2 characterize the Bertrand equilibria in the printed media
and the advertising markets for a given set of consumers’ expectations. Corol-
laries 1 and 2 in the Appendix state the resulting demands in each market.

Lemma 1 Bertrand equilibrium in the printed media market.
The pair of prices ful.lling condition (i) required by the de..nition of an
equilibrium are:

(a) If
il<k(diidd)<1; ©)
pr(di;d3) = 1+k(d] j d) ®
po(df;d5) = 1 jk(df i d3)
(b) If
k(di i d3) . 1; ©)]
p1(df;ds) = §1+3k(df i d5) (10)
p3(ds;ds) = 0



(c) If

kdf i d3) - il; (11
pi(di;ds) = 0 (12)
p5(df;ds) = il j 3k(df i dS)

Proof: see Appendix

Notice that the Bertrand equilibrium prices are continuous, though not con-
tinuously dizerentiable, functions of the expected dizerence d$ j d§ between
the advertising volumes sold by the editors. Furthermore, for any given set of
expectations, these prices are unique.

Lemma 2 Bertrand equilibrium in the advertising market.

The pair of prices ful.lling condition (i) required by the de..nition of an
equilibrium are:

() IfD§>D5=>0

2DS(DS i DS)

s;(D$;DS) = 13
D5(Ds5 j D%)
S“ De;De — _2_1_2_;
2> (D1;D7) 4DS § DS
(b)) fD$>D5>0
D$(DS j D%)
[} De.De — 1 2 1 14
Sl( ’ 2) 4D§ i Dg ( )
2DS(DS § DY)
2(D&:DE - 2\ 72 1
s; (D1;D3) 4DS j D¢
@©IfDf=1and D; =
o] e e 1
s;(D1:D3) = > (15)
s;(D5;D;) = 0
() IfD§=0and D=1
s;i(Df;D;) = 0 (16)
o 1
s, (Df;D;) = E
(e) If D§ = D§ = 3
s;(D$;D3)=0; i=1;2 (17



Proof: see Appendix

Notice that the Bertrand equilibrium advertising rates are unique for any
set of expectations and that they are continuous, though not continuously dif-
ferentiable, functions of Df and DS$:

4 The Ful..lled Expectations Equilibria

Now we characterize the ful..lled expectations equilibria satisfying condition (ii)
of our equilibrium de..nition. This amounts to determine the ..xed points of the
correspondence de..ned by equations (19) to (21) and (13) to (16) from the set
of expected demands into itself. It ..rst appears that symmetric expectations
(& = d§; D] = D3) about advertising market shares makes the game itself
totally symmetric : then, it is not surprising, and true for all values of °, that
the corresponding equilibrium is itself symmetric. Moreover this is the only
equilibrium in the ad-repulsion case.

Proposition 1 (symmetric equilibrium) Whatever the value of © in [0;1];
there exists a symmetric ful..lled expectations equilibrium, i.e. an equilibrium
corresponding to symmetric expectations, with prices and market shares equal
in both markets. Whenever there is a majority of ad-avoiders (° > 12-) this
equilibrium is unique. When ° = -;; the same conclusion holds.

Proof: (i) existence: from Lemma 1 when df = d5 it turns out that
1

D, =D, = % From Lemma 2 when D] = D§ = 5 we obtain d; +d; = 1:
It follows that there always exists a ful..lled expectations equilibrium such that
Df = D§ =1 =df = d5: At this equilibrium the advertising rates are zero and
the newspapers prices are both equal to 1.

(i) unigueness: if ° > -'21 it must be that k < 0: Suppose that there exists an
asymmetric ful..lled expectations equilibrium such that d§ > d§. From Corollary
1 since kK < 0; we obtain D; < D,, so that the rationality of expectations
imposes that D < D5:Now from Corollary 2 d; < dy; so that the rationality
of expectations imposes that . df < d§; hence a contradiction. Of course a
similar argument rules out the case d§ < d5: Accordingly the equality df = d§ is
requested at equilibrium. Now from Corollary 1 one obtains as well D§ = D$:

If ° = —;;only the symmetric equilibrium exists.¥

In the following we consider the possibility of ful..lled expectations equilibria
with asymmetric expectations (d$ & d§ and/or D§ & D$). We have just seen
that no such asymmetric equilibria could exist when there is a majority of ad-
avoiders: in this case only the symmetric equilibrium survives. However, when
there is a majority of ad-lovers, the symmetric equilibrium is never unique.
Beyond the latter there are also asymmetric equilibria, of particular relevance
in the media industries.

10



Proposition 2 (asymmetric equilibria) With a majority of ad-lovers (° <
%), there exist, on top of the symmetric equilibrium, asymmetric ful..lled expec-
tations equilibria:

(i) no-eviction asymmetric equilibria: When 0 < k < 4; there are
two mirror asymmetric ful..lled expectations equilibria providing strictly positive
market shares in the two markets to both editors (see equations (33) and (36)
in Appendix). The editor who is expected to sell more advertising has higher
prices and larger market shares in both markets.

(ii) eviction asymmetric equilibria: When 2 - k; there are also two
mirror asymmetric equilibria such that one of the editors evicts his rival out of
both markets. The editor who evicts the other is the one who is expected to sell
more advertising.

Proof: (i) Without loss of generality let us show that there exists an
equilibrium such that D = D5 > 0 when 0 < k < 4: From Corollary 2 since
Df > DS > 0 we must observe at such an equilibrium that d; = ;z225- >
d2 = 7525-:Now from Corollary 1, since D; > D5 > 0, it follows from the
ful..lled expectations assumption that we must be in the case, corresponding
to condition (7), where D; = 5(1 + k(dy i d2)) and D, = 12-(1 i k(dy i d2)):
Substituting the above values for dyand d, in these expressions of D; and Dy;
we obtain the system

kD,

1
D, = 2(1+4D1iD2) (18)
1 kD,
D, = =(1j——):
2 > ' 4D, i D,

The solution of (18) is given in expression (33) in the Appendix.® It is easy
to show that these values are strictly positive and such that D7 > D3 if and
only if 0 < k < 4, and that consequently condition (7) is satis..ed ia k - 4. A
similar argument applies to show the existence of a mirror equilibrium whith
Df < D§ < 0, corresponding to the same interval of values of k:

(ii) If there exists an equilibrium where D; = 1 and D, = 0 we also must
observe from Corollary 2 that d, = 1 and d, = 0: From Lemma 1 and Corollary
1 this occurs ia and only if k(d$ j d§) . 1, i.e. kK _ 2: By the same argument
there exists an equilibrium where D; =0 and D, =1 im k _ 2:¥

Notice that in the eviction case the newspapers’ prices are given by

P = il+=

p, = 0

9The Appendix also includes all other equilibrium values.

11



if Dy =1and D, =0 and

ifD; =0and D, = 1.

Given that the number of readers of each newspaper cannot be negative
and that the total number of readers is .xed (and equal to 1) the only possi-
ble equilibria in the ad-attraction case are: (i) the symmetric one described in
Proposition 1 which exists for all possible values of k, (ii) the two asymmet-
ric equilibria without eviction which exist for all k 2 (0;4) and (iii) the two
asymmetric equilibria with eviction which exist for all k _ 2:1°

In the case of ad-attraction, the asymmetric equilibria described in Propo-
sition 2 correspond exactly to the limit point of the market dynamics imagined
by Furhom (1973), and observed by Gustafsson (1978) and Engwall (1981) in
the Swedish press industry. These authors explain the growth of concentration
observed within the newspaper industry as a result of a dynamic interaction
between the advertising and newspapers’ markets in the so-called “circulation
spiral”.1! In case of signi..cant ad-attraction (large value of the ad-attraction
parameter ~ and/or small value of °);the editor who is expected to sell a larger
number of ads is expected to o=er a more attractive newspaper than his rival’s.
The more ads the former inserts, the more he reinforces its attractiveness, set-
ting in motion the circulation spiral which leads to the eviction of the rival from
both the readers and advertising markets. The two other asymmetric equilib-
ria, even if they also exist for large values of the ad-attraction parameter, seem
to correspond better to situations where competition operates in a context of
weaker ad-attraction. Then concentration in the press industry should probably
not be expected as a consequence of advertising since, in spite of the asymmetry
of beliefs, both editors keep at these equilibria a strictly positive market share
in the press industry. Nonetheless, the initial asymmetry of beliefs about adver-
tising market’ shares makes the editor with the larger expected share the leader
in both industries since he sells more in both, and at higher prices. Finally,
symmetric expectations about advertising market shares makes the game itself
totally symmetric : then, it is not surprising, and true for all values of °, that

10n the case of ad-attraction one can safely conjecture that the only possibly stable equi-
libria are asymmetric (for a similar statement in the case of intramarket positive externalities
see Katz and Shapiro (1985), page 432): the asymmetric equilibria without eviction when
k<4 and the two asymmetric equilibria with eviction when k>4. Of course this means that
we conjecture that the equilibria with eviction are not stable when k 2 [2; 4):

11 According to this theory, the larger of two competing newspapers is favoured by a process
of mutual reinforcement between circulation and advertising, as a larger circulation attracts
advertisements, which in turn attracts more advertising and again more readers. In contrast,
the smaller of two competing newspapers is caught in a vicious circle; its circulation has less
appeal for the advertisers, and it loses readers if the newspaper does not contain attractive
advertising. A decreasing circulation again aggravates the problems of selling advertising space,
so that ..nally the smaller newspaper will have to close down” (Gustafsson (1978), p. 1).
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the corresponding equilibrium is itself symmetric (proposition 1). In particular,
in this case, both advertising rates are driven to zero through Bertrand com-
petition. With positive marginal cost, advertising rates would be set to equal
marginal cost. In any case, editors’ pro..ts are equal to zero at equilibrium in
the advertising market when beliefs are symmetric. Also the smallest deviation
from perfectly symmetric expectations renders extremely weak the probability
of observing the symmetric outcome at equilibrium. Finally, to conclude our
comments about the above propositions, it is also important to stress the fact
that it is only in the case of ad-attraction that the asymmetric equilibria exist:
only the symmetric one still survives under ad-repulsion.

5 Ad-repulsion and exit from the advertising
market

In the case of signi..cant ad-repulsion an editor might also contemplate a new
strategic option: would it not be more advantageous to withdraw from the
advertising market altogether, rather than compete with arival? The introduc-
tion of ads in the newspaper drastically reduces the market share in the press
industry and the resulting loss can more than orset the gains obtained from
advertising revenues. Since no equilibrium exists with ad-repulsion and asym-
metric beliefs, we study this problem in the case of symmetric beliefs, namely
when df = d$: In this case, there exists a unique equilibrium in which no adver-
tising revenues accrue to the editors since advertising rates are equal to zero.
We can accordingly evaluate precisely what would be the advantage an editor
could obtain from deviating from this equilibrium and exit from the advertising
market, rather than competing with his rival in it.

Thus, suppose that ad-repulsion is observed (° > -;), which in turn implies
k=5(1i2°) <0: Suppose also that one editor, say editor 1, credibly commits
himself to withdraw from the advertising market. Then editor 2 is a monopolist
in this market and sets a price s, = %2 generating a market demand d, equal
to 4: Substituting this value in the demand and equilibrium price functions of

2
the readers’ market, we obtain

1 1

D = 5(1 i Ek)
. 1.1
D; = E(l+ Ek)
and
1
p1 = (i Ek)
o _ 1
p = (1+ Zk)

13



when 2 < k: Accordingly, in this case, editors’ revenues write as

o (o} o, o l - 1
Rl(pl;pz;slrsz) _2(1 1 Ek)z
ey 24 3,
8 8 4

R2(p7: p3;87:S3)

In the opposite case (k - j2 < 0), editor 1 evicts his rival at equilibrium
(D] =1; D; = 0), equilibrium prices are p; = 1; p; = 0; and editors’ revenues
write as

R1(p7; p3;81;S3) 1
R2(p1;p2;81,83) = O

The revenues we have just identi..ed should now be compared with those ob-
tained by the editors when either both simultaneously decide to advertise, or to
exert their outside option. In the ..rst alternative, we know that, at equilibrium,
we have

Pp=p;=1
and
s; =5, =0
leading to equilibrium revenues
u. ﬂ_ ﬂ_ a — 1.
Ri(p1;P2;81:52) = PE

In the second alternative, in which neither editor accepts ads in his newspaper,
the advertising market disappears and only the readers’ market survives. It is
immediate to check that, in this market, the sole price equilibrium is then given
by

pp=p;=1
with corresponding market shares D} = -% and revenues R; (p7;p3) = -%;i =1;2:

Accordingly, we obtain the following bi-matrix game, with two strategies for
each editor: “Advertise (A) - Not advertise (NA)” and corresponding payoxs

A NA
A _1;; lk2+5k+§;—1 1 1k)2?
NA ;(1-_1k)z.2_1|§2+§k+§ ° ° —1412( 2k
2\ 1 20%) 7 8 4 212
when k > j2; and
A NA
A 53 01
NA 1,0 ;3

when k - j2: Notice that, since k < 0; we have (1 j 2k)* > %; so that

the pair of strategies (A;A) can, in neither case, be a Nash equilibrium of the
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corresponding bi-matrix game. Furthermore, it is easy to check that the pro..t
of the editor that stays in the market while the other exits, that is,
3 1 Pa 5 P7

12,53 1. - E o2 _ .2 _1 — .5, 17
8k+8k+4,2|f,andonly|f,k2k,ﬁ,whereJ(—.2| > andﬁ—.2+ 5

Notice that the critical value j2 belongs to this interval: Thus we conclude that

Proposition 3 When there is a majority of ad-avoiders (° > %) and symmetric
expectations (d§ = d$), at least one of the editors exits from the advertising
market: N

(i) concentration in the advertising market: When k - k = s
2°) < 0; the above bi-matrix game has two mirror Nash equilibria in which one
of the two editors advertises while the other exerts his outside option ;

(ii) closing of the advertising market: Whenk = 5(1§2°) - k < 0;the
unique Nash equilibrium consists of the pair of strategies at which both editors
exert their outside option.

Proposition 3 states that in the case of ad-repulsion and symmetric expecta-
tions, there is a natural tendency to monopoly in the advertising market. Either
a single editor stays as a monopolist in the advertising market, while sharing
with his rival the market for newspapers; or both editors exert their outside
option, closing the advertising market. In the latter case, they equally share the
newsprint industry.

6 Conclusion

In the present paper, we have analyzed the competition between two ..rms oper-
ating in two markets linked by intermarket network externalities, a situation in
which the utility of a good produced in a given market varies with the size of the
demand for a good produced in the other, and conversely. Our main result is
that this competition may result into (i) the eviction of one of the two ..rms from
both markets when there are two-sided positive intermarket externalities, or (ii)
the voluntary exit of one or both ..rms from the market that generates negative
externalities. This result hinges on the set of expectations about demands in
both markets, which we assume to be given. Thus, the structure of the equi-
libria in our model con..rms the crutial importance of consumers’ expectations
when intermarket network externalities are present, as was already noticed by
Katz and Shapiro (1985) in the case of intramarket network externalities. We
have only asked from expectations to be ful..lled in equilibrium but the process
through which expectations are formed remains to be explored. In particular,
we conjecture that if we had assumed that consumers form their expectations
after the ..rms choose their prices in the two markets this would have only rein-
forced the tendencies we describe. Accounting for the ecects of prices changes
on expectations is indeed likely to exacerbate competition between the ..rms, at
least when there are positive externalities.
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We have argued that these results may contribute to explain by a game-
theoretic approach the tendency to concentration observed in the media indus-
tries, particularly in the printed media. Public information about politics and
opinions plays an essential role in the day-to-day operation of a democracy:
when TV channels belong to a single owner or there is a fall in the number of
newspapers, the democratic debate might be endangered.12 Our equilibrium
analysis when applied to the printed media industry con..rms the heuristic pre-
diction of Furhor (1973): eviction of one of the competitors may be expected
at equilibrium, but only when ad-attraction is observed for a majority of the
readers’ population. However, under ad-repulsion, the “circulation spiral” is
not set in motion, con..rming the essential role of the advertising market to
explain concentration in the press industry. Our approach is static but can be
thought as describing the limit point of a tatonnement process through which
expectations are adjusted.

Under ad-repulsion, we showed that editors may prefer to withdraw from
the advertising market. In fact there are alternative ”outside options” to this
one: in particular, an editor might dicerentiate more adequately his newspaper’s
content by specializing on a particular ”niche” of readers. He can thereby resist
to competitive rivalry and still remain attractive for the advertisers willing to
advertise precisely to this speci..c ”niche”. This is the purpose of targeting, an
advertising method aiming precisely at ..nding the advertising support which is
the best adapted to the sale of a particular product to a particular class of con-
sumers. The threat of market eviction, which mainly azects editors with small
and specialized readerships, could also be weakened by cooperative agreements
signed among them. According to these agreements, the editors who are in
the syndicate decide to collectively bargain the advertising rates (combination
rates) at which ads will be simultaneously inserted in all the newspapers. Ad-
vertisers bene..t from access to specialized readership and editors oxer a sizeable
readership to the advertisers. Thus, eviction can be avoided thanks to these co-
operative agreements that mimic concentration in the advertising market only.

7 Appendix

Corollary 1 (i) If (7) holds

12The question of concentration in the media industries has been studied from dizerent
perspectives. In particular, for empirical investigations concerning concentration in printed
media see Rosse (1967, 1978), Compaine (1979), Thompson (1984, 1989), Picard (1988),
Dertouzos and Trautman (1990), Reimer (1992), Kaitatzi-Whitlock (1996), Le Floch (1997),
among others. Pettersen-Strandenes (1994) evokes network eocects as a possible explanation
to underpricing in the daily newspaper market in Oslo. Similarly, a recent contribution by
Genesove (2003) provides a new explanation for daily press concentration also relying on
network eaects.
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Di5dY) = FU+K(E i o) (19
Do(e5:d8) = (17 k(e i dD):
(ii)If (9) holds

Di(df;d3) = 1 (20)
D(df; d3)

(i) If (11) holds

Di(d5;d3) = 0 (21)
Do (d5; d3)

- Proof of lemma 1 and corollary 1:

we ..rst list the following properties of the payo= functions de..ned by (4) :
(1) the derivative @@%: is strictly positive for all values of p; such that
Di(p1;p2;di;d2) =1;i =152

(2) the derivative %%ii is equal to 0 when Dj(p1;p2;di;d) =0;i=1;2;

(3) for all values of p;j such that the right-hand side of (4) belongs to [0;1] :

OR; _ 1 3k
— ==A+pji2pi)+—(@fjd3): 22

(i) For all values of (p1;p2) such that the right-hand side of (4) belongs to
10; 1] ; we obtain %F;i = %(1 +pj i 2pi)+ ‘q’—zk(die i dj): Consequently, any pair of

prices ful..lling condition (i) must solve the ..rst-order conditions

@R;
@pi

i = 1;2: It follows that such a pair of prices must satisfy

1 3k
:E(l"'pj i2pi)+_2(d? i d)=0;

pr(df;ds) = 1+k(df i d)
p2(df; d3) 1k id)

with corresponding demands

2@ k(e i d9) 23

Dy (di;d3)

Do (di; d3)

2 k(i 09)):
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The two inequalities D;(d$;d$) = 2(1 + k(d§ i d§)) > 0 and D,(d$;d§) =
%(1 i k(df i d$)) =0 hold if, and only if

il<k(sid)<1l:
Furthermore, we notice that, when it is assumed that k > 0; we must have
D1(d7; d}) > Do(di;d3) O df jd3 >0

which also implies p;(df; d3) > p5(d]; d3) = 0: On the contrary, under the same
assumption, we have

D2(df: ) > Dy(df:d5) O d5 i df >0
which also implies p5(d$; d§) > p5(d$; d$) > 0: Finally, we observe that, when
d$ i d§ = 0; we have from (8) that p7(d$; d$) = p5(dS; d$); with

1
D1 (d5: d) = Da(d5:d§) = 3:

(ii) Assume that there exists a pair of prices [p(d$; d$); p5(d$; dS)] ful..lling
condition (i) required by the de..nition of an equilibrium, such that D, (d§; d5) =
1 and Dy (d$; d$) = 0: This pair of prices must be robust against any unilateral
deviation of editor i;i = 1;2; from the corresponding price p;(d$; d$): Notice
that, since D1(d$;d$) = 1; it follows from the right-hand side of (4) that the
equality

p1(di;d3) = pa(df;d3) i 1+ 3k(di i d3) (24)
must necessarily hold. On the other hand, editor 1 should not bene..t from
increasing his price beyond this value, a condition which holds true if, and only
if

p2(df;dg) . 3(1 i k(df i df)): (25)
Finally, editor 2 is indicerent between all prices p, satisfying the inequality

P2 . pa(di;d3) + 1§ 3k(di i d3)

(remember that, at such prices, D,(d{;d3) = 0). But editor 2 should also be
prevented from using price strategies strictly smaller than this value in view of
obtaining a strictly positive market share. This last condition is equivalent to

PI(d5;d5) - i1+ 3K(d i d9);
which, in order to be consistent with (24), requires that p;(d$;d$) = 0: Thus,
we conclude that the pair of prices
p1(di; ds)
p2(df; d3)

il+3Kk(di i d3) (26)
0;
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leading to demands D1 (d$; d$) = 1 and D,(d$;d$) = 0 in the readership’s mar-
ket, also satis..es the condition (i) required by the de..nition of an equilibrium
whenever condition (25) holds. Notice that, due to the fact that p5(d§; d5) = 0;
condition (25) is equivalent to

k(di i d3) . 1:

With k > 0; as assumed, this condition can hold only if d§ j d5 > 0 ; it also
implies that p7(d§; d5) . 0: ¥.

Proof of Lemma 2:

(i) When Df > D$§ > 0 the demands for advertising are given by equations
(2) and (3). Maximizing the editors payoss R; and R, with respect to s; and
So; respectively, yields the ..rst-order conditions

0R; _ 1_251i32:O
0s: ' Ds i DS
0R2 _ s1i2s; _2sp _
@s, De i DS ' DS

Solving for s; and s; yields (13). A similar argument yields (14) in the case
where D§ > D$§ > 0:

(it) When D$ = 1 and D§ = 0 editor 2 is expected by the advertisers to have
a zero market share in the readers’ market so that advertisers expect to get no
utility from buying ads in his newspaper so that editor 1 is a monopolist in the
advertising market, i.e.

|
[EEN
-

di(s1;S2)

da(sy;s2) = 0

With D; = 1; the advertising revenue of editor 1 isequal tos;(1j s;):Maximizing
this payor with respect to s; yields (15). When D§ = 0 and D§ =1 a similar
argument vyields (16).%¥

Corollary 2 (i) If Df >D§ >0

2D¢

di(s] (Df; DS) ; s5 (D5; D3)) 2Ds ;1 D% (27)
o . . o] . — De .
do(s5 (DE; DE) ;s5(DS; D)) = m,
which entails
o e e o e e e} e e a e e Di
di(s7(D3; D3);s5(D1: D3)) i d2(s7(Df; DS);s5(D3; D7) = ———: (28)
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(i) If DS > DS > 0

o] o De
di(s7 (DS; D) ;s5 (Df; D3)) = E:F‘i (29)
a e. ey ..82 e. e ZDS
da(s1 (D1;D2):52 (D1 D2)) = 75-~"5¢
2 2
(iii)lf D¢ =1 and D§ =
o o l
di(s; (D1;D3) ;85 (D1:D3)) = 5 (30)
d2(s] (D1 D7) ;s5(D5;D3)) = 0
(iv)If D =0 and D§ =
di(s] (Dg; D3);s;(Df;D3)) = 0 (31
o ° 1
do(s1(D1;D2) 52 (D1 D3)) = 3
(WIf D§=D§ =13
di(s7 (Df; D3);s;(Df;D5)) =1 (32)

i=1

Proof: It is enough to substitute for the tarias their Bertrand equilibrium
values in the demands for advertising functions.

- Equilibrium values in the case D; > D, >0:
To spell out the explicit values of newspapers’ prices and advertising rates
at equilibrium, we solve the system (18)2, i.e.
1 P—
D7 = %(7+k+ 9 + 14k + k?2) (33)
1 P
D; = %(13 iki 9+ 14k+k2):
Introducing (33) into (28), we get

(o M
o . @ 7+k+ 9+ 14k + k2
di i d; = P
53+ k+ 9+ 14k +k?)
13 There is another solution to this system, namely

(34

D, = 2—%(7+k; P T ik k)

1 PP
D1 = %(13ik+ 9 + 14k + k2:

However, these values do not correspond to an equilibrium since we have here D; < D5;
contradicting our initial assumption.
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which, in turn, by substitution of (34) into (8), gives the newspapers’ prices at
equilibrium, namely

' W
7+k+ 9+ 14k +k?

5(3+k -+ 9+ 14K + k2)

_
7+k+ 9+ 14k + k2
5(3+k + 9+ 14k + k2)

p; = 1+Kk(

) (35)

5 1§ k(

=
N
Il

Direct substitution of (33) into (13) provides the equilibrium advertising rates

o (i3+k+ 9+ 14K+ AR2)(T+ k + 9 + 12k + 10 o)
1= =
25(3 +k+ 9+ 14k + k2
p— P
& = (i3+k+ 9+14k+4k2)(13 j k+ 9+ 14k +k2)
i 50(3+ k+ 19+ 14k + K2) -
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