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"A magazine is smply adevice to induce people to read advertising.”
- James Collins (1907), ad executive.*

1. Introduction

Media markets tend to share two common features. First, they are often highly concentrated.
Second, media firms, such as newspapers, magazines and commercia television channels, operate
simultaneoudly in two sub-markets. Not only do they sell their products to readers, viewers or
listeners, they aso sell advertising space to firms. Moreover, these markets are generaly
interrelated on the demand side. For example, the value of placing an ad in alocal newspaper
depends on the paper’ s circulation, and the subscribers' valuation of the newspaper is, at |least to
some extent, affected by the type and amount of advertising.?

It is sometimes argued that demand linkages of this type give rise to positive spirals that
partly explain the strong tendency towards concentration in media markets. For instance, a
newspaper with agrowing circulation may enjoy a strong demand for advertisements. This allows
it to charge more for its ads and still attract alarge advertising volume which, in turn, makes it
more gppedling to subscribers. Needless to say, the fact that the production of media content often
involves high fixed costs further increases the benefits conferred by size,

From apolicy point of view, the economic efficiency aspects of media concentration, e.g.
the price-cost margins on newspaper copies, are likely to be outweighed by concerns that

increased media concentration may have adverse effects on the democratic process.® This issue

'Quoted in Lears (1994, p. 201).

2Media market concentration is discussed in e.g. Chaudhri (1998) and Rosse & Dertouzos (1979). The
interdependency between sub-markets has been examined in e.g. Rosse (1970), Masson, Mudambi & Reynolds (1990)
Blair & Romano (1993) and Chaudhri (1998).

3For example, owners of media monopolies could have private incentives to misrepresent news and to
introduce apalitica biasin reporting. Therefore, adiversified free pressis often considered to be amerit good; see e.g.
Stromberg (1998).
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isreflected in special provisionsin, or anendments to, competition laws, government subsidies
and other policies designed to counter concentration tendencies or mitigate the effects of
increasing concentration. For instance, the British Fair Trading Act contains specia rules
concerning newspaper mergers. In the US, the Newspaper Preservation Act allows joint operating
agreements between papers in order to preserve independent editorial offices in markets where
otherwise only one paper would remain. In Norway and Sweden, small newspapers receive
subsidies with the objective of alowing for political diversity in media markets. Several countries
aso have various redtrictions on ownership of media firms, including limits to foreign ownership
and rules concerning cross-ownership.

Despite the policy interest in media concentration there have been relatively few attempts
to study the economic mechanisms that may explain media market concentration. In this paper,
we analyze the interplay among circulation, advertising and market structure by means of a dual
market Bertrand model. The focusis positive rather than normative.” Since diversity is at the core
of the policy discussion we allow for product differentiation in our model. However, the added
complexity of product differentiation confines our analysis to a duopoly framework. Market
structure, which is endogenous in the model, is therefore either monopolistic or duopolistic. In
terms of the newspaper industry, this may not be such a restrictive assumption as a large fraction
of local newspaper markets are highly concentrated in many countries.”

Our objective is to examine the market based mechanisms behind tendencies toward

concentration in media markets. In so doing, we abstract from other potentially important

“The welfare effects of advertisi ng are complicated by the possibility that advertising affects tastes. Thisissue
is discussed by Dixit & Norman (1978) who argue that there is excessive advertising in equilibrium, even when the
point of referenceis post advertising tastes. See also Fischer & McGowan (1979) and Shapiro (1980) for acritique.

*For example, Dertouzos & Trautman (1990) claim that fewer than one percent of the newspapersin the US
face direct competition from other newspapers published in the same city.
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determinants of market concentration, like the industry cost structure. Our discussion is cast
mostly in terms of newspaper markets, although the results also have bearing on other markets
with asmilar structure, such as markets for commercial television and radio broadcasting. In the
latter case, the media product often has public good characteristics. This raises the question as
to whether or not the public good property affects the tendency towards increased media market
concentration.

Since both consumers of media and buyers of advertisements base their decisions on the
behavior of the other group, expectations play an important role in the analysis. When someone
buys a copy of the New York Times, he expectsto find a certain mix of ads and articles. Similarly,
an advertiser bases his decision on beliefs about the New York Times' readership. There are no
guarantees, however, that these beliefs are fulfilled ex post. One interpretation of the
monopolization argument is that expectations become self-fulfilling prophecies that constrain
small newspapers while large ones benefit, and that it is difficult for firms to change these
expectations.

The economics literature on media markets is mainly empirical and has examined issues
such as the relation between market concentration and advertising rates. For example, Landon
(1971) finds that concentration and advertising rates are positively correlated, while a more recent
study by Reimer (1992) reaches the opposite conclusion. Another branch of the literature deals
with the relationship between ownership structure and advertising rates. It is argued that
crosswise ownership will tend to dampen price competition and increase advertising rates. The
empirica support for this hypothesisis weak, however; see Ferguson (1983) and Parkman (1984).
Thereisaso atechnology oriented strand of the empirical literature. For example, Dertouzos &
Trautman (1990) find evidence of significant scale economies in the newspaper industry.

To our knowledge, theoretical contributionsin the field are quite rare. An exception isan
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interesting study by Masson, Mudambi & Reynolds (1990) that examines the relationship between
concentration and advertising ratesin a symmetric framework where advertising affects consumer
utility negatively and the media product is a public good. The model is tailored to fit markets for
commercia broadcasting. It is found that advertising rates are higher, the stronger the negative
externality on viewer utility. Furthermore, monopoly advertising rates may be lower than
oligopaly rates. A media market oligopolist that lowers advertising rates (thereby increasing the
volume of commercials) risks losing viewers to competitors. This, in turn, reduces advertisers
willingness to pay for commercids. A monopolist does not face this restriction and may therefore
choose alower advertising rate. Chaudhri (1998) discusses pricing in industries where consumers
have a positive valuation of advertising, so-called circulation industries. His study examines the
polar cases of perfect competition and monopoly. It is shown that positive consumption
externalities may push the monopoly consumer price, e.g. the price of a single copy of a
newspaper, below marginal cost. Similar results were reached by Blair and Romano (1993) in a
study that focused entirely on the monopoly case.

Our andysisis complementary to that of Masson, Mudambi & Reynolds (1990) in that we
are mainly concerned with positive advertising externalities in a framework where the media
product is a private good. We only briefly discuss the public good case.® Whereas Chaudhri
(1998) examines welfare effects under given market structures, we treat market structure as an
endogenous variable that is determined by the strategic interaction between firms.

In our modd, positive demand externdities between the markets may result in asymmetric

equilibria.and in some cases natural monopolies, i.e., equilibria where monopolistic behavior on

Ot may to some extent be argued that the nature of the advertising externality is related to whether the media
product isapublic or aprivate good. For instance, while television viewers can avoid commercial messages by flipping
between channds, they cannot avoid the interruption. Consumers of printed media, on the other hand, choose whether
to read an ad or not. With practically free disposal, consumers are much more likely to put a positive value on
advertising.
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the part of one firm makesiit rational for the other firm not to produce. Specifically, consumers
vauation of advertisements interacts with the degree of product differentiation to determine the
existence of asymmetric equilibria. The scope for natural monopoly equilibriais reduced when
products are more differentiated and the intrinsic quality of the products is higher. The results
concerning media markets where the product has public good characteristics, such as markets for
TV and radio broadcasting, are mixed. If the advertising externality is positive, the public good
property will tend to increase the scope for natural monopoly equilibria. If the externality is
negative, only symmetric equilibria are feasible. Regulations that curtail price competition in the
mediamarket will have the same effect as areduction in the intrinsic quality levdl, i.e., they will
increase the scope for natural monopoly equilibria

The results concerning market structure are determined implicitly. In order to examine
firm profits and discuss incentives for product differentiation, however, we need explicit solutions
and thus resort to an andyticaly tractable example of the case where consumers value advertising
positively. We find that firm profits may be decreasing in the degree of market power.
Competition is intensified as products become closer substitutes. This, in turn, makes higher
production and advertising volumes credible. When consumers valuation of advertisementsis
positive, this results in an increase in consumer willingness to pay, which can be exploited by
firms. For the same reason, monopoly profits are sometimes lower than duopoly profits.

In subscription based media markets, it is relatively easy for advertisers to predict
circulation levels. Hence, it could be argued that timing is essentially sequential. First, consumers
decide whether or not to subscribe. This decision is based on expected levels of advertising.
Second, advertisers base their decisions on observed subscription stocks. We find that the
tendency towards monopoly is weaker in subscription based markets.

The paper is organized as follows. We introduce the basic model and characterize the
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feasible media market equilibriain section 2. Next, in section 3, we compare how the equilibria
depend on whether the consumer product is a private or a public good. In section 4 we examine
firm profitability and the incentives for product differentiation in the context of an example. The
model is then extended to alow for subscription based media in section 5. Some concluding

remarks are offered in section 6.

2. A Media Market Duopoly

There are two firms competing & la Bertrand, both in the consumer market (M) and in the market
for advertisements (A). For smplicity, suppose that firms face zero production costs. The total
profit of firmi isthen smply the sum of its revenues in the consumer market and in the advertising

market,

T = Ty v s = PuiGwi + Pala

where (py, P4) are the prices charged in the consumer and the advertising market, respectively,
and (q,,;, g,) denote the corresponding demand.

Consumer preferences (of readers, viewers or listeners) are represented by a ssimple utility
function such that utility is quadratic in media consumption and linear in the consumption of other
goods, |. The representative consumer is assumed to have a positive demand for both media
goods. The utility function can be interpreted as an aggregate representation of preferences, i.e.,

individual consumers may limit their consumption to one of the products:”

r r 1
UG Gy 1) = Gua(@DOIL) *+ Gy (D) — = (i * Oy 200 ) + -

This representation is an extension of the model developed by Dixit (1979). Our specification isidentical to
the original one for b =0.
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Boldface characters indicate vectors of corresponding vaues for each firm, e.g. gy = { Qyi, v}
and g, = {da, Gy}. The parameter cc[0, 1] measures the substitutability between the media
content provided by the two firms (i.e., the degree of product differentiation). If ¢ =0, each firm
has monopolistic market power, while if ¢ = 1, the products are perfect substitutes. Media
consumers are assumed to have a positive but decreasing marginal valuation of the advertising
volume. Thisisreflected by the parameter re[0, 1]. Finally, a measures the intrinsic quality of the
media product and b reflects the impact of advertisements on utility.®

Consumers maximize utility conditional on the expected advertising volumes ,, where
atilde denotes expectation, subject to the budget constraint p, gy + Pydw + | < M, wheremis
the consumer’s income.’ The consumption of other goods, I, is assumed to consist of two
components, advertised goods, S, and non-advertised goods, Z. All else equal, an increasein the
advertising intensity will shift demand from non-advertised to advertised products.’® The price of

the composite good is normalized to one. The demand for product i is then given by:

a+bi-p,, ~c(@+béj; -p,)

o2 , Or . (1)

in(pM! qA) = max{

Firms set consumer prices to maximize profits, taking the other firm’s price as given. Firmi’s
reaction function isthen: p,,;(py,, ) = max{ [a+bdy -c(a+by-p,,)]/2,0}  which ensures

existence of a price equilibrium given by

8as regards the impact of negative externdities (b < 0), discussed in section 3, it is natural to believe that utility
decreases in advertising at an increasing rate so that r > 1.

9The second-order conditions hold for all interior solutions.

Oconsumers might, for example, have awesk preferencefor advertised products. An alternative interpretation
would be that consumers are uninformed about the existence of some products and that advertising is informative.



‘o 2-c?)(a+bdy) -c(a+bly)
Pui(Gn) = max{( ’“2 A 0p. 2
4-c
The corresponding equilibrium demand is given by
‘o (2-c?)(a+bdy) -c(a+biy)
Owi(G,) = max 0f. (3)
s { (4-c?)(1-c?)

Let usnow turn to the advertising market. On the demand side, there is a representative
profit-maximizing advertiser who acts as a price taker in al markets. The purpose of advertising
isto generate sales. For smplicity, it is assumed that the consumption of advertised goods, S, can
be represented as an additively separable function, S(d, Gv) = dx“y” + dy“0y* Where g, isthe
number of ads per year and q, daily circulation. Then q,q, can be interpreted as the total
consumer exposure generated by advertising in mediai. The sales technology islikely to exhibit
decreasing returns, both in terms of advertising and circulation, i.e., «, p<€[0, 1]. Consumers are
either exposed or unexposed to advertising. An increase in the number of ads (for a given
circulation) would lead to fewer unexposed consumers and increase the exposure intensity among
those exposed. The margina return on increased exposure intensity is likely to be decreasing.
Similarly, an increase in circulation (keeping advertising fixed) has two types of effects. Firdt,
there may be an influx of new potential customers, i.e., individuals previously unexposed to
advertisng because they had not consumed the media good. Second, the existing stock of media
consumers may start purchasing the media good more frequently, which means that they would
be exposed to ads more often. The latter effect in particular is likely to yield a diminishing

marginal return on increased circulation.



9

Remember that the price of other goods is normalized to one. Assuming zero cost of
production, the advertiser then maximizes profits, §q,,d,,) - POy - Pa0y - with respect
to g, conditional on the expected circulation in the media market, G,,. The first-order conditions
are independent, which meansthat there are no cross-price effects in the demand for advertising.
Specificaly, firm i faces the following demand for ads

B
1-a
Mi

O (Pair Gwi) = @(Py) G
where @(py) = (/g ). We assume a common and constant marginal cost of producing
advertisements, MC,. The multiplicative demand structure then implies that the profit-maximizing
advertising rates are independent of the expected level of circulation, §,;. Moreover, the
equilibrium advertising rates will be equal across firms, p'y = p'y = p - Hence, the equilibrium
levels of advertising are proportional to the expected circulations in the media market. The
equilibrium value of ¢ is thus determined entirely by the demand conditions in the advertising
market and can be treated as a constant. For convenience, we normalize it to one so that the

equilibrium demand for advertising equals:
O (Gyi) = G

where p = B/(1-«). The parameter p<[0, 1] can be interpreted as the average elasticity of demand

with respect to circulation and will depend on advertiser characteristics.™ For simplicity, we

Hror anindividual who advertises asi ngle item in the classifieds section, the return to increasing circulation
islikely to berapidly decreasing. By contragt, for adepartment store, the profitability of attracting an additional customer
islikely to decrease at amuch slower rate.
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normdize p to one.? Such anormalization is gpproximately consistent with empirica findings and
the lossin terms of generdity ismodest.™® The equilibrium advertising demand facing firm i then

simply equals its expected circulation

qAn*' (i) = G- (4)

Anincreasein circulation is assumed to have a positive impact on the advertisers’ willingness to
pay. If such ademand shift occurs, the firm in question would generally experience an increase
in the equilibrium demand for advertisements as well as an increase in the advertising rate. Our
specification has the convenient property that all adjustments take place in terms of quantity.
Firms that enjoy a stronger demand for their media product simply sell more advertisements.
Another important feature is that the demand for advertising facing firm i is unaffected by changes
infirmj’scirculation. In other words, there is no strategic interaction in terms of circulation.

In arational expectations equilibrium, beliefs must be consistent with realized equilibrium
guantities. This consistency requirement can be expressed in terms of either circulation or
advertisng volumes. Wefollow the latter path and let expected circulation (G, in expression (4))
equal realized circulation (g, in expression (3)). This yields two equations relating the
equilibrium advertising for each firm to the expected advertising of both firms. Requiring the
equilibrium volumes to equal the expected volumes gives us the following condition for the

equilibrium beliefs;

2The parameters o and B can be interpreted as the elasticities of sales with respect to advertising and
circulation, respectively. Assuming p = 1 implies B = 1 - a which, in turn, means that the sales technology is
characterized by constant returnsto scale, i.e. a simultaneous increase in advertising intensity and circulation will lead
to aproportionate increase in sales.

3 Dertouzos & Trautman (1990) the estimated value of p for the USis 0.82.With p # 1 the existence of
equilibria depends on rp instead of r. Therefore, al of our results except Corollary 2 (where the sequentia structure
complicates matters) can easily be established for p < 1.
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o (2-c?)(a+biy) -c(a+bdy)
(4-c?)(1-c?

,0p Vije{1,2},i#. (5)

Al

In equilibrium this condition must be satisfied for both firms smultaneously. For positive expected
circulation, the right-hand side of (5) isincreasing in q,. Moreover, it is strictly concave (for
r < 1) and the marginal increase tends to zero as q,; approaches infinity. Thus for a sufficiently
high g, = g™, expression (5) is satisfied for g, = 0. For higher g, there is no positive g, that
satisfies the expectations condition. Three examples of the above condition are illustrated

graphicdly in Figure 1. Equilibrium beliefs correspond to intersections.

Figure 1 about here

It isevident from Figure 1 that there may be multiple equilibria, symmetric and asymmetric. For
interior equilibria, it is easy to solve condition (5) for §, which is then a continuous function of
Oy- Smilarly, Gy can be expressed as a continuous function of §,. For analytical convenience we
use the transformed variables (G)" = x and (G)" = X;. Then x; is a continuous function g of x;, i.e.,
X% = g(x), that is concave on % € [0, x™] where x™ = (§4™)". Since the expectations conditions
are symmetric, we also have that X, = g(x). The equilibrium condition can now be expressed in
terms of the choice variable of one of thefirms, e.g. x, = g(g(x)). The composite function g(g(C))
may either be single peaked or have two peaks of equal height. Figure 2 illustrates a single and
a double peaked g(g(C)), respectively. Graphicaly, the equilibrium points are given by the

intersections between the 45° line and g(g(C)).
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Figure 2 about here

Equilibrium pointswhere & least one firm has a strictly positive circulation always exist since the
function is continuous, starts above the 45° line and eventually decreases to zero. For the special
casea =0, there dso exists a symmetric zero quantity equilibrium. If the product has no intrinsic
value and consumers expect no ads to appear, then they will not buy the product; consequently
it does not pay to advertise and the beliefs are fulfilled. We abstract from this equilibrium in the

subsequent discussion.

Proposition 1. When the media products have a strictly positive intrinsic quality, a > 0, there
exists one symmetric equilibrium {X, X'}. In addition, there may exist at most two asymmetric
equilibria; (i) {x, & where0<x < X < &, and (ii) {0, XM} where X is the natural monopoly

quantity.

Proof: See Appendix.

Equilibriawith large asymmetries between firms could be interpreted as market outcomes that are
close to natura monopolies. To better understand the conditions that may drive the market
towards high concentration we characterize the set of equilibria and relate existence to the
parameters of the model.

There are three types of equilibriac symmetric equilibria, asymmetric equilibriawith strictly

positive market shares for both firms and equilibria where one firm is a natural monopolist. There
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aways exists a symmetric equilibrium. The existence of asymmetric equilibria depends on the level
of product quality, a, consumers valuation of advertisements, b, the degree of product
differentiation, ¢, and the extent to which the advertising externality is characterized by decreasing
returns, r.

In Proposition 2 we relate the existence of asymmetric (and symmetric) equilibriato the
degree of product differentiation. The most important result is that there exists a unique threshold
for the degree of product differentiation, ¢, above which natural monopolies and asymmetric
equilibria are feasible. Below ¢ only symmetric equilibria exist. In a sense, the lower this

threshold, the greater the scope for the emergence of a monopolistic market structure.

Proposition 2: For a, b, r > 0 there exist two threshold levels of product differentiation ¢ and ¢
(where 0 < ¢ < C < 1) such that (i) a symmetric equilibrium exists for cc[0, 1], (ii) an
asymmetric equilibrium exists for ce[¢’, ¢ ], while (iii) anatural monopoly equilibrium exists for
ce[c’, 1]. (iv) For b < 0, only symmetric equilibria exist. (v) Claims (i)-(iv) hold regardiess of

whether the media good is private or public.

Proof: See Appendix.

Although closed-form solutions for the equilibrium quantities cannot be derived, the equilibria can
be characterized in qualitative terms. Moreover, we can plot the threshold functions ¢'(r) and
¢’ (r) for different values of product quality, a, and consumer valuation of advertising, b; see

Figure 3.
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Figure 3 about here

First, consider the case where media products have no intrinsic quality (a = 0) so that demand
would be zero in the absence of advertising. Then, a natural monopoly can always be sustained
in equilibrium. If consumers expect the advertising volume to be zero, they will not buy the
product. Hence, zero volume expectations are aways fulfilled in equilibrium. In other words, the
low threshold, ¢, is equal to zero. If the media products have a strictly positive intrinsic quality
(a > 0) and products are so differentiated that they are effectively on separate markets (i.e., if
¢ = 0) then obvioudly a natural monopoly cannot be sustained. Positive product quality in
combination with perfect monopoly power guarantees positive circulation and this, in turn,
guarantees a positive advertising volume. Hence, for a > 0 it must be the casethat ¢'(r) > 0. It is
straightforward to verify that the low threshold ¢ increases monotonically in the intrinsic quality

levd, a.

Corollary 1: The low threshold ¢’ increasesin a, i.e., the scope for natural monopoly equilibria

issmaller in high-quality markets.

Thus, for media markets characterized by relatively high quality, say with extensive and in-depth
editorial material, thereis at least one force that may make them less concentrated. Intuitively,
higher quaity makes symmetric equilibriamore likely since the relative importance of the positive
externality between the market diminishes - consumers do not buy the newspaper only for its

advertisements. On the other hand, high quality content is often associated with high fixed costs,
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which we have abstracted from in our analysis. This can be expected to increase the concentration

tendencies in media markets.

3. The Role of Price Competition

So far it has been assumed that firms compete in prices in the media market. Sometimes, market
characteristics may place constraints on pricing and firms may try to strategically limit price
competition. For example, in some media markets firms offer products that are public goods,
while in other markets firms may be constrained by regulations or collusive agreements. An
interesting question then is whether or not the scope for natural monopoly equilibriais stronger

under these circumstances.

3.1 Media Markets with Public Goods

Radio stations and most TV channels do not charge consumers for their broadcasts. Broadcasting
technology has strong public good festures, even though cable networks and satellite broadcasting
technologies have led to an increasing share of pay-per-view services.

In markets with public good characteristics, py,; = py; = 0 by assumption. In Figure 4 we
illustrate how the threshold values of product differentiation in the private good case compare
with those in the public good case. The left panel of Figure 4 isidentical to Figure 3 while the
right panel illustrates the case where the media product is a public good. In the figure, the
threshold values ¢ and ¢” are larger in the former case. This relation can be shown to hold

generaly.

Proposition 3: All else equal, the critical valuesc” and ¢ are higher when the media product is

aprivate good than when it is a public good.
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Proof: See Appendix.

Figure 4 about here

In the presence of positive demand externalities, products offered by small firms are less attractive
in the eyes of the consumer as compared to products offered by large firms. Hence, when the
media good is private, large firms are able to charge higher prices in equilibrium. In the public
good case, small firms and large firms are bounded to charge the same price, namely py; = py; =
0. Hence, thereisno price differential to dampen the asymmetry between firmsin terms of size.
Consequently, monopoly equilibria are feasible for awider range of ¢'s. Of course, competition
between TV channels and newspapers differs in many other respects, so that the empirical
implication of Proposition 3 is not clear-cut. The public good feature of broadcasting does,
however, unambiguously tend to strengthen the scope for monopolization.

Advertising in broadcasting mediais often thought to have a negative impact on consumer
utility. For example, this is the underlying assumption in Masson, Mudambi & Reynolds (1990).
In our framework this would correspond to a negative b. In Proposition 2 it was shown that
asymmetric equilibria cease to exist once b turns negative.

We may conclude that the results concerning markets where the media good is a public
good are mixed and depend on whether consumers perceive advertising as a good or a bad. If
advertisng affects utility positively, the public good property will tend to increase the scope for
monopolistic equilibria. If, on the other hand, consumers place a negative value on advertising
then natural monopoly is not an equilibrium outcome. As mentioned earlier, the latter case may
be more likely to occur in media markets with public good characteristics, where advertising often

means unwel come interruptions.
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3.2 Price Regulations and Collusive Agreements

An aternative interpretation of Proposition 3 isthat aregulation or collusive agreement which
discourages price competition may strengthen the tendency towards monopoly. It isin fact the
case that any constraint which prevents competition in the media market will increase the scope

for monopolization.

Proposition 4: A regulation or collusive agreement that ties the media market prices to some
common leve p,, (Where p,, > 0) reduces the critica valuesc and ¢ as compared to the public

good case.

Proof: The media market demand (for arbitrary advertising expectations) is given by expression

(1). By letting py; = py; = Py We may rewrite this expression in the following form:

(1-0)(@a-p,,) +b(Gy -ctiy) 0

APy Ga) = MaX
Mi\Fm A 1-c2

The public good case is equivalent to p,, = 0, while p,, > 0 isformally equivalent to a reduction

in a. From the proof of Proposition 2 itisclear that ¢ and ¢ areincreasing in a. [J

In the light of Proposition 4, some government policies aimed at promoting diversity in
newspaper markets may have detrimental effects. A good example is the Swedish policy that
alows the second largest firm in local newspaper markets to apply for government subsidies. An

important prerequisite, however, is that the subscription fee of the applicant firm may not be
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lower than the average fee within the same category of newspapers.** As a consequence, price
competition is effectively curtailed. Another example is the Newspaper Preservation Act which

has been argued to reduce competitive pressure among newspapers in the US (Barnett (1993)).

4. An Example

While the model allows us to examine how the demand linkages between media and advertising
markets affect market structure, it is difficult to consider profitability without explicit analytical
solutions for the equilibrium quantities. This also means that we cannot, in general, study issues
such as firms' incentives for product differentiation. For these reasons we now examine an
anayticaly tractable example where the media good is private, namely the case wherer = 1/2,
a =0, and b = 1. To determine the profit in the advertising market, we also need to assume a
value for p,. Since it is determined by the demand conditions in that market and is independent
of everything dse, it hasthus far been treated as an arbitrary constant. For simplicity welet p,= 1.
The example is then used as a point of departure for discussing product differentiation.

Figure 5 shows equilibrium prices and quantities in the media market as a function of the
degree of product differentiation, c, for symmetric as well as asymmetric equilibria. The left panel

shows the equilibrium consumer prices, p,,, ad the right panel shows the corresponding demand,

Q-

Figure5 about here

4The Swedish Code of Statutes (SFS) 1990:524.
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Figure 6 illustrates how the firms' profits depend on the degree of product differentiation. The
first panel shows the advertising market profit, mt,, the second panel the consumer market profit,

T,;, and the third panel the total profit, & = w, + my,.

Figure 6 about here

Note that the profit in the advertising market must be proportional to the output in the media
market since the equilibrium quantities are proportiona and the price in the advertising market
is a constant determined by demand conditions. Here the advertising profit coincides with the
output in the media market since g, = q,, and p, = 1.

In our example, about eighty percent of the revenues comes from advertising when media
products are fully differentiated. In a symmetric equilibrium, this share increases as products
become closer substitutes and competition in the media market becomes more intense. This seems
intuitive enough, but why is the equilibrium output in the symmetric case U-shaped in c? We
would generaly expect equilibrium quantities to increase as products become less differentiated.
When media products are highly differentiated, firms have a consderable degree of market power.
As c increases, and media products become closer substitutes, the representative consumer
reallocates demand from media to other consumption goods. One interpretation of this aggregate
response is that families or workplaces which previously subscribed to two newspapers (to cater
to diverse tastes) may settle for only one as the papers become more similar and spend their
money on something else instead. As seen in the left panel of Figure 5, price decreases at an

approximately constant rate in ¢ which means that the price cuts in percentage terms increase
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sharply. For low c, firms face little competition from each other and lower prices moderately in
response to declining demand. For high ¢, competition is more intense and further increasesin c
are met by more aggressive pricing, which in turn results in increased outpuit.

Let us now turn to asymmetric equilibria with interior solutions. In this case, firms are
actualy hurt by having too much market power. In a sense, firms are captives of expectations.
Strong product differentiation is consistent with low levels of circulation and advertising. When
consumers attach a positive value to advertising, thisimplies arelatively low willingness to pay
for the media product. Less product differentiation can therefore raise the profits of both firms
in the sense that larger circulations and advertising volumes become credible. Consumers
willingnessto pay isthen reinforced by positive consumption externalities which, to some extent,
can be exploited by the firms.

As products become close substitutes, interior asymmetric equilibria cease to exist. A low
degree of differentiation means that the value added of the second largest newspaper is small in
the eyes of the consumer and it becomes more difficult to fight a bigger competitor. Hence,
natural monopoly is the only feasible asymmetric equilibrium. Similarly, for products that are
strongly differentiated, so that the media products are practically on separate markets, asymmetric
equilibria, as well as natural monopoly equilibria, are inconsistent with rational expectations.™

In Figure 6 the symmetric duopoly profit (and the larger firm’s profit in the asymmetric
equilibrium) converges to the monopoly profit as products become maximally differentiated.
Clearly, both firms would prefer the asymmetric duopoly equilibrium to the natural monopoly
equilibrium if products are strongly differentiated, i.e, if cis small. In other words, when products

are highly differentiated it is valuable to have a competitor. Again, the explanation is that

31n the example, a = ¢ = 0 which means that asymmetric equilibria are indeed consistent with an extreme
amount of product differentiation. In the general case (i.e., for a, ¢ > 0), however, asymmetric equilibria cease to exist
when differentiation is strong enough.
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competition makes larger volumes credible, which increases profits in the presence of bilateral
externalities.

Considering that the low threshold, ¢, is generally greater than zero, the incentives to
differentiate products are complex. Firms that are stuck in the symmetric equilibrium would gain
by increasing differentiation maximally (since n(c = 0) > =(c = 1)). Firms in an asymmetric
equilibrium have conflicting interests. The large firm would prefer an intermediate degree of
differentiation, while the small firm would be better off in the symmetric equilibrium. Both a
reduction and an increase in the degree of differentiation could trigger such a switch in equilibria
Findly, if thereisinitially a natural monopoly equilibrium, the only viable strategy for an entrant
firmisto produce a remote substitute in relation to the incumbent’ s product.

It should also be noted that advertising rates per reader (p,/ q,,;) are concave in the degree
of product differentiation in the symmetric equilibrium of our example. This reflects that
circulation, q;, is convex in the same argument. Hence, there exist intervals in which increases
in market power will reduce advertising rates as they are measured in Reimer (1992). The
importance of this smilarity between the implications of our model and Reimer’s (1992) empirical
findings should not be exaggerated, however, as his concept of market power is based on market

concentration rather than on product differentiation.

5. Subscription Based M edia Markets

In subscription based media markets, it is relatively easy for advertisers to predict consumer
demand. In some newspaper markets, notably in the UK, consumers contract with news agents
for deliveries rather than subscribe directly from newspapers. The central feature here, however,
isthat advertisers are reasonably well informed about the level of circulation when they make their

decisons. This makestiming essentially sequential. First, firms set prices for the media good, e.g.



22

newspaper subscriptions, knowing that the advertising market outcome is determined entirely by
the mediamarket circulation. Consumers a so recognize this, but since an individual consumer’s
decisions only have a negligible impact on circulation, they base their subscription decisions on
the subscription price and the expected advertising volume. Second, advertisers base their
advertising decisions on observed subscription stocks. Except for the change in the timing of
decisons, the model specification remains unchanged. As before, equilibrium advertising rates,
Pa, areindependent of the level of circulation. Thus, here the equilibrium advertising volumeis
equal to actual circulation, rather than expected circulation (cf. expression (4)). Consequently,
firmsin subscription based media markets maximize the following profit function with respect to

the subscription fee, py;:

To= Ty + Ty = Py + Pa — MCQay,

where q,, is given by expression (1). Equilibrium demand in the media market (for arbitrary

expectations concerning g,) then equals

(2-0%)(a+p,-MC, *b) -c(a+p,-MC,bds)

Oi(Ga) = max{ (4-c?)(1-c?)

which isidentical to expresson (3) for p,- MC, = 0. Thus we can see that the effect of taking the
sequential structure of subscription based media markets into account is formally equivaent to
anincressein theintringc quality level, a. Since the advertising volume is determined entirely by
circulation, the advertising market effectively becomes part of the media market, which is
equivaent to an upward shift in demand, i.e. the same effect asa higher a. This, in turn, implies

that we can draw on Corollary 1 and reinterpret it in the following way;
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Corollary 2: The scope for natural monopoly equilibria is smaller in subscription based media
markets than in markets where advertising and media market volumes are determined

simultaneously, i.e., the low threshold ¢” is higher in the former case.

Note that whereas there is reason to believe that a higher a is associated with higher fixed costs,
thisis not the case for markets that are subscription based. Thus, Corollary 2 has a more clear-cut
interpretation than Corollary 1.

When the gameis sequentid, it is possible to compensate for a small expected advertising
volume by choosing a low price in the media market. This, in turn, will lead to a higher realized
advertising volume ex post. Roughly speaking, in a sequential game, small advertising volumes
are not as likely to be part of arational expectations equilibrium.

Real-world media markets are seldom pure subscription markets or pure non-subscription
markets. We may nevertheless conclude that our results hold for the extreme cases, where

circulation is either fully observed or determined entirely by expectations.

6. Concluding Remarks

By explicitly taking into account the demand linkages between media markets and markets for
advertisements, we found that the market outcome is likely to differ substantially from what is
predicted by standard oligopoly theory. When products are strongly differentiated, equilibrium
beliefs are symmetric. This yields a symmetric duopoly outcome. When products are closer
substitutes, asymmetric equilibria and natural monopolies are equally plausible outcomes. Hence,
there is some theoretical justification for concerns about excessive concentration in media
markets, especidly in markets where media goods are of low intrinsic quality and where

consumers are not bound by subscription contracts. From a policy point of view, we may
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conclude that regulations which reduce price competition among media firms may increase the
scope for monopoly.

An interesting extension would be to adlow for different levels of intrinsic product quality.
In such a framework, it might be possible to study the incentives to invest in quality enhancing
technologies. This could potentially have a strong impact on the process that determines market
structure. From an empirical perspective, it would be interesting to examine the relation between
product quality, for instance measured in terms of the amount of editorial material, and market
structure. A further aspect would be to test whether media markets where subscription contracts

are common tend to be less concentrated.
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Appendix
Proof of Proposition 1: Strict concavity, g(0) > 0 and g(x™) = 0 implies that there exists exactly
one point X €[0, X™) such that g(x') = X" and consequently g(g(x)) = X.

Suppose x isan asymmetric equilibrium point. Then g(x) = & where & is a point such that
0(8 =x. Thus & isalso an equilibrium point since, by assumption, g(g(R)) = g(x) = & Moreover,
note that g(x) > x for x < X". Thusif x <X and g(x) < X' then x < g(X) < g(g(x)). Hence, such an
x cannot be an equilibrium. Consequently, if x < X and g(g(x)) = x then = g(x) > X.

To simplify notation let p= (2-c?/c and A = (4-¢?(1-c?)/(bc) where A > O and [ > 1, since
ce[0,1]. Then g(X) = (n-Dab+x(u-Ax¥1) . If g(g(X)) can intersect the 45° line from below
only once, there exist at most three equilibria. Since g(g(0)) > 0, such intersections must lie on
the increasing segment between two peaks (the interval [argmax g(x), max{x| g(x) = argmax
g9(X)}]) where g’ (g(X)) = p=(Ar)g(¥)** < 0 and g’ (X) = p-(A/r)x¥* < 0. To prove that thereis at
most oneintersection from below, it suffices to show that the dope of the equilibrium condition

9(9(x)) - x = 0, which we denote F(X) = g'(g(X)) g'(X)-1, is strictly quasi-concave on the interval.

2
Fi9 = a2 g(x)”fZ[ u—%x””] +x1“[ u—%g(x)””” (A1)
3
F //(X) :Aﬂ _ 1-2r g(X 1/r3[ M_&Xl/rl)
r2 r r

(A2)

1-r ' A 1-2 A . .
+3A7(g(x)xﬂ Z[M—TX” 1] — r(M—Tg(x)” 1] XY 3].

Thus, F”(X) isnegativefor r > 1/2 since g'(g(x)) and g'(x) < 0. To show quasi-concavity also for
r <1/2, weevauate F"(X) at points where F'(x) = 0. Using F'(x) = O for substitution in the first

and third terms and simplifying, (A2) can be rewritten as follows:
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)L(l—r) [ M_ixllrl) [r(l_zr)(xllr—l+g(x l/r—l)_‘_(l_‘_r))hg(x 1/r—1X1/r—1] .
rigeox\ 1

Thisexpresson is strictly negative for r < 1/2 and consequently F is strictly quasi concave on the
interval.
Findly, there exists at most one natural monopoly equilibrium {g(x™) =0, g(0) = xX™}

since there is only one xX™ such that g(x™*) = 0. (For existence see Proposition 2). [J

Proof of Proposition 2: The proof proceeds in three steps. First, we characterize ¢ and ¢~ and
show that if b > 0 then (i) asymmetric equilibrium exists for c€[0, 1]. Second, we prove that: (ii)
an asymmetric equilibrium exists for cc[c’, ¢ ], and (iii) anatural monopoly equilibrium exists
for ce[c’, 1]. Third, it is shown that only a symmetric equilibrium exists if b < 0. The same
reasoning applies when the media good is public, but then the equilibrium is conditiona on p,, =
pv; = 0. The expressions corresponding to the public good case are indicated by a PG index.

Step |: Let ¢ (r) be the set of {c, r} for which 1) the equilibrium is symmetric and 2)
0(g(x)) is tangent to the 45° line. In a symmetric equilibrium, expressions (5) and (1) must hold
for x = x = x, which yields;

wo_ a+bx an Ur _ a+bXPG
(2-0)(c+1) e el

(A3)
These expressions have unique interior solutions for ce[0, 1] which establishes (i). The
expressionsin (A3) combined with ag(g(x))/ox = 1, impliesthat ¢ "(r) isimplicitly defined by:

_c2- _
a2-¢c—c) andinthePGcase [ra]’ = a(1-c)

[ra]" =
b[r(2-c?+c)+c2+c-2]*" b[r(c+1)-(1-c)]*"

. (A4)



29

Smilaly, let ¢'(r) bethe set of {c, r} such that the smallest equilibrium quantity is equal to zero.
Thus, ¢'(r) must satisfy 0 = g(g(0)) which, in turn, meansthat ¢ (r) isimplicitly defined by:

a(2-c?-c)

[ra]" = (re)|=—

] andinthePGcase [ra]" = (rc)

a(l‘c)]. (A5)

bc

The right-hand sides of (A4) and (A5) strictly decreasein c. Hence, ¢ (r) and ¢ (r) are unique.
We now show that 0 < c'(r) < ¢ (r) < 1. First, notethat ¢ (1) =c**(1) = 1/2[{/9-4b-1]

and cpe(1) = Coe(l) =1 - b and that ¢”(0) = ¢55(0) = 1. Furthermore,

2 2 4
c'(0) - YR 2DTAD (o) and g(0) - -2 <crg(0). (A6)
2a a+b

For ¢'(r) = ¢ (r) in the private goods case the right-hand sides of (A4) and (A5) must be equal.
Thisimpliesthat c/[r(2-c?+c)+c?+c-2]* "=(rc)" which is satisfied only by r = 1. The corre-
sponding PG condition, c/[r(c+1)-(1-c)]*"=(rc)", isdsosatisfiedonly by r = 1. Hence, ¢ < ¢~
for public, aswell as private, goods. Finally, note that ¢ and ¢ are monotonously decreasing in
b.Inthelimitasb-0,c = ¢"=1andasb - +~,c =0.Hence,0<Cc <C < 1.

Step I1: Asymmetric equilibria cannot exist unless g(g(x)) intersects the 45° line more than
once. Thelimiting case occurs for ¢ (r) when g(g(x)) is tangent to the 45° line at x, where x lies
on the upward doping segment between two peaks of g(g(x)) (see proof of Proposition 1). In this
interval g(g(x)) is first strictly convex and then strictly concave. Moreover, for ¢ = ¢ (r),
9°g(g(X))/oxoc < 0 and 0°g(g(X))/ox? = 0. Hence, an increase in ¢ will cause g(g(X)) to cut the 45°
line from above (one fixed point), while a reduction will cause it to cut from below (three fixed
points). Since ¢ (r) is unique, this result is independent of the magnitude of the change in c.

Hence, there are three fixed pointsfor c < ¢~ and oneforc>c".
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By construction, ¢'(r) partitions the ¢ r- space [0,1]? so that the small firm has a strictly
positive market share if and only if ¢ > ¢'. Thus, an asymmetric equilibrium with strictly positive
market shares for both firms exists for ce[c’, ¢], which establishes claim (ii).

We proceed to claim (iii). Let firm 2 be the small firm and assume that q,,, = J,, = 0. We
will show that these beliefs are fulfilled in equilibrium for ¢ > ¢'(r).

We begin by examining the public good case. Suppose Gy, = G, = 0. The demand facing
firm 1, x,5™, is then the solution toxé{sr =a+bx,g. Thisfollows from expression (1) for c =g, =
0. The threshold advertising level that makes gy, = O rational for consumersis X, =a(1-c)/(bc).
Thisfollows from expression (1) for gy, = ga, = O. It can be shown that X" > X if and only if
C > Cpg . Hence, if c < ¢ there exists no equilibrium with zero quantity expectations. We can
also conclude that in the public good case X™ = x.™

Now consider the private good case. Suppose Gy, = 4,, = 0. Firm 1, being an
unconstrained monopolist, chooses x™, which isthe solutionto X =(a+bx)/2.  This follows
from expression (5), letting ¢ = g,, = 0. The threshold advertising level that makes g, = g, =0
rational for consumersisX=a(2-c2-c)/(bc). Thisfollows from expression (3) for g, = ga, = O.

It can be shown that x™ > x if and only if ¢ > ¢ where ¢ is defined implicitly by

a(2—c2—c)[ 2c

a" =
bc [2—c2

We can verify tht ¢(0) = ¢*(0) and that ¢ ***(1) =(~1+/2b7_80+9)/(2-b) >¢ *(1).It can dlso
be shown that ¢ (r) > ¢ (r) for re(0, 1]. Thus, forc > ¢~ , zero quantity expectations for the

small firm are supported by unconstrained monopoly behavior by the large firm, i.e., X' = x™,
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For ce[c’, ¢ '] the natural monopolist’s behavior is constrained by the presence of firm
2. By rewriting expression (3) we obtain the following condition determining the duopoly level
of advertising, x°, given g, = Gy, = O:

w__ bx(2-c?) | a
(4-c?)(1-c?) (2-0)(c+1)

By construction, x = x? for c = ¢ and x = x"for c = ¢ Since X decreases monotonicaly in c,
we have that X" < x< x*when ce[c, ¢ . Now, what expectations regarding firm 1 are consistent
with g, = G, = 0?If cc[c’, ¢ ] and T, =T,, = O then firm 1 optimally setsp,, so that x = .
If x> X, firm 1 can raise p,,; (towards the monopoly level) without threat of competition, while
if X < X (whereby firm 2 faces a positive demand), firm 1 would want to lower p,,, (towards the
duopoly level). Thus, x = x™ = x and §,, = @,, = 0 is arationa expectations equilibrium for
ce[c’, c]. If c< ¢, then x> xd which is inconsistent with existence of a natural monopoly
equilibrium.

Step I11: Finally we show that there exists a unique symmetric equilibrium for b < 0. If
b < 0 then no c<[0, 1] satisfies (A4) and (A5). Since ¢ (0) and ¢ (1) decreasein b, it follows that
c,c >1forb<0. Thus, only symmetric equilibria exist. The equations determining symmetric

equilibria (A3) yield unique positive equilibrium quantitiesalsoforb<Qandr > 1. [J

Proof of Proposition 3: The expressionsin (A4) can be rewritten as

blra]" _ c+2 and bfra]” _ 1
a(l-c) [r(2-c%+c)+c2+c-2]*" a(1-Cpg)  [r(Cpg+1)-(1-Cpe)l*

respectively. No {r, ¢} €[0,1]? satisfies these equdities simultaneously. Hence, ¢”*(r) in the private
good case cannot intersect the corresponding function in the public good case and, by example,

we know that ¢ (r) is smaller in the latter case. The same argument applies for ¢'(r). [
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Figure 1. Consistent beliefs for different degrees of product differentiation (c ={0.75, 0.67, 0.55},a=0.1,b=1and r = 0.4).
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Figure 2. Composite functions corresponding to the graphsin Figure 1.



Figure 3. The threshold functions ¢* and c** for a= 0.1 (hashed lines) and a = 0.1 (solid lines) when b = 1.
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Figure4. Threshold functions for the private good (left panel- same as Figure 3) and the public good case (right panel).
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Figure 5. Equilibrium prices and quantities as functions of c. Solid lines represent the symmetric equilibrium, hashed lines
the large firm in an (non-monopolistic) asymmetric equilibrium and dotted lines the small firm.
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Figure 6. Equilibrium profit levelsin the advertising market, the media market and total profits.
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