CHAPTER 14

ADVERTISING ON THE
INTERNET

SIMON P. ANDERSON

1. INTRODUCTION

The Internet has radically changed everyday life in many dimensions. The sheer
amount of time people spend using it is substantial, in various ways that have sup-
planted traditional ways of doing things.' Two-way communication is now done by
email or Skype, replacing sending letters through the mail and traditional telephone
conversation. Buying goods online replaces mail-order catalogues and shopping at
the mall. Getting informed about current events is done through blogs and weather
sites instead of reading newspapers and listening to the radio. Online auctions on
agrand scale (eBay) have replaced auction houses frequented by few, and created
fluid and vast second hand markets. And the new technology of communication
has spawned complementary innovations of global reach, with world-wide com-
munications in social networks, such as Facebook and MySpace, where individuals
communicate simultaneously with networks of similarly minded individuals.

To be sure, the earlier modes now have a web presence: bricks and mortar
stores have websites alongside their tangible presence on Main Street, and news-
papers and TV stations have set up news pages online. But the Web has facilitated
many more mutually beneficial trades through greatly lowering costs of search and
transaction.* These reduced frictions mean greater efficiency potential, although
efficiencies often imply natural monopolies which constitute a cause for concern
because there are many market functions on the Internet that are dominated by a
large player in the market. Among search engines, Google has 71.27 percent of the
market, Facebook has 60.68 percent’ of total social networking visits, and eBay
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leads auction sites with 17 percent* of the market share. And yet the Web also pro-
vides a platform for diversity of voices, and multiple competing opinions and pur-
chase options, due to very low costs of access. :

The attention people give to the Internet provides an ideal platform for firms
to advertise. Not only is attention concentrated on a medium, giving the opportu-
nity to break through consumer awareness, but consumers may be actively search-
ing purchase opportunities and therefore advertisers can exploit the correlation
between the search objective and the products they wish to sell. Technology on
the Internet provides better ways of targeting advertising and monitoring poten-
tial consumers’ behavior. This means that matching opportunities can be realized
through the many diverse portals which separate out consumers according to their
interests. However, the advertising displayed may reflect firms’ potential profit
more than consumer benefits from search, and the market equilibrium may be
driven by advertiser demand since they are the ones paying for contact. This can
be a significant source of bias in the market system, not only in the type of ads
displayed, but also in the range of sites supported in the market. At the same time
though, intermediaries between the advertisers and the surfers understand that
participation rates of interested clients need to be upheld. Thus these “platforms”
need to guarantee consumers that it is worth their while to spend time searching
sites. Google, the most prominent example, does not just deliver consumer access
to the highest bidder, it also cares about the quality of the services provided. This
tension reflects the two-sided nature of the intermediary’s problem—the advertis-
ing that generates revenues can detract from the consumer value of visiting the
site. The problem is to deliver viewers who must be assured of relevance and use-
fulness of the information while collecting revenues from advertisers. So it is too
that Google pages provide not only paid links but also “free” advertising (in the
left hand side links). Failure to control and deliver desirable content for one side of
the market can mean losing the ability to extract surplus; for example spam emails
suffer from the problem of not being carefully vetted and so is (almost) universally
ignored.

The core business model for effective financing of web content for many sites
is through advertising. The advertiser demand is there because of the captive
attention, the fineness of the targeting opportunities, and positive desire on the
consumer side for getting information from advertisers. To be sure, not all web-
content is financed by advertising. eBay is underwritten by fees on the auction
transactions. Specialized information websites are paid for directly with subscrip-
tions, when the audience willingness to pay for information is much higher than
the advertiser willingness to pay for reaching the web clients.

It is also true that the final shake-out has not been reached, and business
models may change over time. There can be substantial lock-in effects that can be
reaped later once surfers become used to new ways of communicating and doing
business. For example, once people get used to reading news online, subscription
fees may be raised even if they are currently low or non-existent (and some ad-
financing is used). The same may be true for social networking sites, where it is
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especially important to get the ball rolling through offering a very attractive pack-
age early on, and once a large (and attractive) network is attained, pricing access
directly rather than relying solely on advertising. And yet, users may be fickle, and
there is often substantial obstruction to even nominal fees. Some sites get around
this perception that the Internet ought to be ostensibly “free” (as we shall argue,
the price surfers pay is in their disutility from advertising clutter, which, ceteris
paribus, they might prefer not to be subjected to). They do so by offering a basic
service at no monetary charge, but then proposing a higher quality one (such as
buying advantages in online gaming sites).

In the sequel, we first provide (in section 2) some organizing background detail
on the changing patterns of media use, how time is spent on the web, advertising rev-
enues, and market power across different web functions. Section 3 then gives some
graphical background to the basic ad-financed business model, and introduces the
option of subscription pricing. This core material also represents an older business
model used in commercial (free-to-air) television and radio broadcasting. Section 4
expands on this analysis by considering consumer heterogeneity, and delivering an
algebraic approach to the optimality of the market model. Section 5 then goes into
a competitive model and gives some characterization results for advertising as a
function of the “quality” of sites. Section 6 takes a different perspective from the one
used in the analysis up to that point, by replacing the “monopoly bottleneck” with
a competitive formulation for advertising supply and demand. Section 7 shows how
the monopoly bottleneck over advertisers induced by assuming viewers single-home
is relaxed by allowing for multi-homing viewers, thus generating direct competition
in the advertising market and altering some key predictions of the model. Section 8
addresses the problem of information congestion, and the consequent incentives in
the market system to overload attention. Because advertiser profitability drives (and
therefore biases) the profile of messages sent, platforms may want to use criteria for
choosing which messages to display beyond purely selecting those ads willing to pay
most for contact. Section 9 concludes.

2. BACKGROUND INFORMATION ON
MEDIA AND ADVERTISING

2.1. Comparison Across Media

Table 14.1 shows the amount of time spent using different types of media from 2004
to 2009. There are a couple of clear trends. First, total time with media has gone up
over this time period. Second, this fact is due to the time spent using the Internet,
which has increased by 117 percent over the six years. Most of the other categories
have stayed nearly constant, so that the Internet has carved its niche out of non-
media activities, at least in terms of time spent.
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Table 14.1

“In a typical week, how many hours do you spend doing each of the following?”

Percent change
(2004 t02009)
Watching TV 0%

Using the Internet* 4 117%

Listening to the radio (not online) [ -18%
-17%

Reading newspapers (not online) 8

Reading magazines (not online) FoReAa -6%

0 3 6 9 12 15
Hours per week

Base: US households

Table 14.2 shows changes in advertising expenditures over the period 2006 to
2008. Most striking here is not only the rise in Internet (Digital/Online) categor-
ies, and the concurrent decline in newspapers (and magazines), but also the fall in
TV, especially local broadcast. However, the Internet levels still remain significantly
lower in dollar terms ($24b.) than the more traditional media, namely TV ($34bn for
broadcast plus $22b. for cable), and newspapers ($35b.) but Internet has surpassed
radio ($20b.), magazines ($19b.), and even direct mail (which includes both bulk mail
and catalogues).

Table 14.3 shows a comparison between cost per thousand views, or CPM rates,
for different media. Rates for the Internet are among the lowest for the various
media, with certain types of television formats having the highest averages. These
figures in part reflect the fact that formats with a larger captive audience are worth
more to advertisers. Television and radio commercials have the additional feature
that they are hard to ignore and bypass because they take up real time, and this
feature is reflected in their CPM rates.

2.2. A Closer Look at the Internet

As Table 14.4 shows, search sites lead ad revenues (of display ads) with business
and finance sites coming in second. Search activities generate the most advertising
revenue even despite the fact that search activity is not what people spend most
time upon on the Internet.
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Table 14.2 Estimated Annual U.S. Advertising Expenditure, 2006-2008 (in millions of dollars)

2006 2007 2008
¢ Mill Annual Growth/Decline $Mill Annual Growth/Decline s Mill Annual Growth/Decline
Newspapers 46,601.40 -1.70% 42,209.10 -9.40% 34,739.50 -17.70%
National Newspapers (a) 1,527.50 0.00% 1,378.70 -9.70% 1,180.30 -14.40%
Local Newspapers (a) 45,073.90 -1.80% 40,830.40 -9.40% 33,559.20 -17.80%
Magazines (a) 22,388.80 5.20% 21,503.10 —4.00% 19,191.80 ~-10.70%
Directories (a) 13,301.00 -1.50% 13,461.00 1.20% 12,182.20 -9.50%
Direct Mail 22,177.60 7.80% 22,677.20 2.30% 21,613.50 —4.70%
Outdoor 6,805.30 8.00% 7,282.70 7.00% 6,991.40 —4.00%
Total - Excluding Political and Olympics 201,351.70 3.00% 203,972.20 1.30% 188,668.50 -7.50%
Total - Including Political and Olympics 204,401.70 4.30% 204,702.80 0.10% 191,653.80 ~-6.40%

Source: TVB.com research central

(a) Excludes online advertising revenues, (b) Excludes incemental olympic advertising revenues
(o) Includes Banners/Display, Sponsorship, Slotting, Mobile and Other Revenues (prior to 2000). Excludes Paid Search and Lead Generation

(d) Excludes local Political advertising revenues
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Table 14.3 Average CPM by Media,
2008 (cost per thousand views)

Broadcast TV $10.25
Syndication TV $8.77
Magazines $6.98
Cable TV $5.99
Newspapers $5.50
Radio $4.54
Internet Display* $2.48
Qutdoor $2.26

Source: comScore AdMetrix and eMarketer.com’s
“Snapshot of the global media landscape”
* 2010 data

Table 14.4 Display ad Revenue by Site Type,

2006* (bil USD)

Portals/search 1,280
Business/finance 901
News 767
Sports 716
Local News/Guides 689
Other 5,420

Source: AdvertisingAge 2006 Digital Fact book
* Display ads do not include video or search advertising.

Table 145 presents data from a 2010 Nielsen study on how Internet users spend
their time there. The data is broken down into ten major categories and an “other” cat-
egory. Social networking dominates time usage. This trend has been increasing rapidly,
as the time share of social networks increased by over a third from 2009 to 2010.

Table 14.6 converts these data into time spent, using a Nielsen study that found
that adults spent an average of 56 hours on the Internet during the month of June,
2010. Average time on the Internet, however, is still much less than average time
spent watching television at 141 hours a month.

Table 14.7 displays time spent on selected websites. The picture that emerges
is that there are several large players on the Internet, and this concentration is
more pronounced once we look at specific sectors. These include key sectors
such as online auctions (eBay), Search Engines (Google) and social networking
(Facebook). The market in several of these is still in a state of flux and shake-out.
Hence market power is a significant concern. Consider, for example, online auc-
tion sites (e.g. eBay). If more goods are available, more prospective buyers will be
attracted by the thickness of the market on the seller side. Likewise, the more buy-
ers there are, the more sellers will be attracted to use the site. Thus a position of
size is very hard to overturn by any newcomer, and the expected market outcome
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Source: comScore Media Metrix, Citi Investment and Research Analysis

the market wants to be where the other side is. Indeed, two-sided markets with
positive externalities across sides also suggest the strong tendency to monopoly
(see e.g. Rochet and Tirole, 2006).

Now consider social networking. Social networking in the old style meant chat-
ting with the village neighbors over the garden fence. The Internet has taken away the
friction of distance almost completely: the “village” is now global s Social networking
is characterized by a (one-sided) positive network effect. A site with many adherents
and many connections in the network will render it more attractive, so giving rise to
a natural monopoly situation. In this setting, an attractive environment for adher-
ents will mean more adherents, which means a snowball effect attracting others. Put
another way, if high ad levels were to be used, there would be few adherents, which
would be unattractive for others. A high ad level on a low base is less desirable for site
revenues than a low ad level on a very large base, so there is a significant multiplier
effect (which translates into a very elastic demand) for the site.*

23. Ad Pricing on the Internet

Advertising pricing in traditional media is based on measures of expected impres-
sions. For instance, an advertiser will purchase an ad spot during a television show
based upon how many people are expected to watch that show. Advertising rates
are typically measured as cost per thousand people reached, or CPM (cost-per-
mille). Table 14.3 gives rates across different media. That table indicates that the
average CPM for Internet display ads is low compared to other popular platforms,
like newspaper and television.
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Table 14.8 Ad Revenue by Pricing Model

(precentage of total)
CPM Performance Hybrid

2004 42 41 17
2005 46 41 13
2006 48 47 5
2007 45 51 4
2008 39 57 4
2009 37 59 4

Source: PricewaterhouseCoopers IAB Internet Advertising
Report, April 2010

Technology available on the Internet has allowed advertisers to track the
performance of ads. This is done typically by monitoring click through rates for
ads, leading to pay-per-click (or PPC, or performance) pricing. Table 14.8 showsa
breakdown of the different type of business models used for generating advertising
revenues by websites that host ads. Notably, performance based pricing has grown
in popularity recently at the expense of CPM pricing (see Zhu and Wilbur, 2010, for
details and further discussion).

Under Pay Per Click advertising, the advertiser pays the website each time the ad
is clicked. This generates the incentive for fraudulent clicking (sometimes through
vast networks of “zombie” computers taken over by viruses, and whose owners are
unaware of their computers’ actions) in order to generate revenues on false pre-
tences (see Wilbur and Zhu, 2009, for an equilibrium model of click-fraud).

3. ADVERTISING AND MEDIA: BASIC INSIGHTS

The basic advertising-financed business model, which is so prevalent on the web,
has site visitors consume the website content “for free” without subscription fees.
Here we illustrate this business model graphically, and then embellish the analy-
sis to allow for subscription fees as a complementary way of finance, taking into
account the participation constraint of visitors, which is the need to guarantee them
the desirability of visiting. The first ingredient to the analysis is the demand curve
for advertisers desiring to reach prospective consumers for their goods or services.
Advertisers’” willingness to pay for ad-space is the incremental profit associated
with the broadcasting of the ad, and is thus a derived demand from the product
market. In traditional fashion, we rank advertisers’ ad demand prices from high to
low to trace out the ad demand curve’

Suppose first that a particular site delivers a visitor, and think about the site’s
pricing of its ads, assuming that these are shown at zero marginal cost per ad. The
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answer is the classic monopoly revenue maximization solution where marginal
revenue is zero, as illustrated in Figure 14.1, with ad quantity a,, and corresponding
price per ad per visitor given by the demand curve. For the positive analysis so far,
that is all there is to it. In the normative analysis, the market failure is represented
by the classic monopoly deadweight loss “triangle” A + B, reflecting the trades
crowded out by the monopoly site’s restriction of quantity to raise the advertising
price above zero and extract revenue from the market.

However, the possibility that ads are a nuisance to visitors counteracts this
adverse quantity restriction effect. This is simply described as a positive mar-
ginal social cost (of nuisance) to the website consumers. Then there is a trade-off
between the market power distortion, which leads to insufficient advertising per
se, and the negative externality of the advertising nuisance, which renders adver-
tising excessive per se (relative to the “competitive” benchmark of pricing at zero
cost, i.e., letting advertise all those who wish to at a zero price). Then, depending
on which force is stronger, there can be too much or too little advertising from
the perspective of social surplus. The case illustrated in Figure 14.1 involves too
little advertising because there the mark-up from market power, measured as the
monopoly price, exceeds the marginal nuisance cost at that quantity of advertising,.
The consequent deadweight loss from advertising is area A in Figure 14.1. Clearly,
if the marginal annoyance cost exceeded the monopoly power distortion, there
would be too much advertising.

Figure 14.1 is missing the possibility that at least at first, ads have some posi-
tive marginal benefit to those consuming the website content. This benefit would
be manifested as some positive expected consumer surplus from buying the good
advertised. So far this was effectively closed down.* It can be introduced very sim-
ply by adding the expected consumer surplus to the final consumers as an external
benefit onto the private demand for ads. This is done in Figure 14.2, where we have
now a marginal social benefit exceeding the marginal private benefit (the private
demand price by advertisers for advertising space) by the amount of the expected

$ price/ad

\ MSC

\ B Ddd

a # of ads
\ MR

Figure 14.1
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$ price/ad

Expected consumer surplus
from ads

a #of ads
\ MR

Figure 14.2

surplus to consumers, as well as a marginal social nuisance cost that advertising
firms (and the platform) do not internalize. The consumer surplus effect per se
leads to under-advertising, as per the analysis of Shapiro (1980), and is consonant
with the themes stressed by Spence (1976) in his analysis of market failure in the
presence of market power. Spence (1976) calls this effect the “non-appropriability
of consumer surplus” (see also Tirole, 1988). Figure 14.2 illustrates the case of inef-
ficiently high advertising levels and the ensuing deadweight loss in a case in which
the underprovision forces of consumer surplus non-appropriation and market
power overpricing combine to more than offset the overprovision force of nui-
sance. These trade-offs between market power and nuisance underpin much of the
analysis of the two-sided business model of media economics. Under oligopoly, one
would typically expect a rather lower market power distortion, but the same forces
would be in play. However, the key ingredient that is missing in the description so
far is the participation constraint of the consumer, and the fact that consumers
may have to be enticed on board the platform, i.e., to visit the website. Moreover,
surplus may be extracted from visitors by charging them participation or subscrip-
tion fees for access to the site. This is the platform’s problem of two-sided balance
between the two revenue sources (advertising revenue and subscription fees) to
which we now turn.

Suppose now that the website has the extra instrument of setting a subscription
fee. Furthermore, we combine the marginal consumer surplus with the marginal
nuisance cost to generate a net marginal cost to the consumer. A negative net mar-
ginal cost is therefore a positive marginal benefit, and is measured as the distance
below zero (on the vertical axis) in Figure 14.3. Now, consider any advertising level,
say a,. The consumer’s total net benefit from the advertising content is measured as
the area between the net marginal cost curve and zero (that is, the integral of the

. ey
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net marginal costs). To this should be added the entertainment value of the web-
site content, call that E. Therefore, this is the maximal price that can be charged
to the consumer for the package of entertainment E plus ad level a,: at any higher
price the consumer will not participate. Notice that ad levels above the crossing
point where net marginal cost is zero will decrease the critical participation price.
Specifically, the area between the positive net marginal cost and zero must be sub-
tracted from the initial area of positive marginal willingness to pay (duly adding
on any entertainment value).

Several points now emerge from this analysis. First, in the joint calculus of deter-
mining prices for the two revenue sources, the profit-maximizing advertising level
for the platform is at the point where marginal revenue from the advertising side of
the market equals the marginal net cost to consumers. In Figure 14.4, this is advertis-
ing level a,,. The corresponding price per ad is indicated on the Figure as p,, and the
access price for the consumer to the website is E plus the area S + T - U. Notice that
there is no guarantee (if the advertising demand is “strong”, for example) that the
subscription price to the consumer is positive. A “negative” subscription price can
be alleviated perhaps by improving the entertainment content value. Alternatively,
if we take as granted that negative subscription prices are infeasible, the platform is
constrained to offer the ad level consistent with a zero subscription price: this case is
shown in Figure 14.4. The corresponding lost profit due to the infeasibility of negative
subscription prices is area B, and the deadweight loss from this infeasibility is A + B.
The total deadweight loss of the market outcome is A + B + C.

Figure 14.5 shows the case of a negative net marginal cost (i.e., a positive mar-
ginal benefit). In this case, the marginal revenue from the ad market is actually
negative: two-sided market balance has the website going beyond the ad revenue
maximizing point because the consumer enjoys the ads and a higher subscription
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price can be extracted. Hence, taking Figures 14.4 and 14.5 together, advertising is
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|
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always insufficient when subscription fees are deployed.

Access fees are not always feasible, or they can be too costly to administer.
When ads are a nuisance at the margin, consumers would prefer to avoid them.
This gives rise to an incentive to block them out mentally, or to proactively engage
in ad-blocking technologies, such as spam filters or pop-up blockers and the like.
The consequences for the ad-finance business model can be severe (see Wilbur,
2008b). Insofar as the business model works by advertisers effectively paying the

$ price/ad

# of ads

Net MC
to visitors

Figure 14.5

# of ads
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bills for the content provision, then their willingness to pay for communication is
severely diminished if some of the ads are not seen.

In the limit, if all consumers block out ads, then the business model is no
longer viable. Anderson and Gans (2011) point out that there may be a selection
effect when consumers have differing propensities to avoid ads. Consumers with
the highest degree of ad intolerance are those who invest time and effort (and per-
haps money, too) into ad avoidance (see Wilbur 2008a for an empirical analysis).
This means that the consumers who are left actually viewing ads will be those who
are less annoyed by them, with the consequence that ad levels may actually rise
as more consumers strip out ads. Shah (2011) elaborates this analysis by allowing
for ads to be only partially stripped out, and finds that ad-stripping may actually
increase broadcaster welfare because more viewers may be exposed to ads and so
a partial blocking technology effectuates a form of price discrimination (insofar
as those most annoyed by ads are more likely to be induced to watch them if the
nuisance cost is reduced.) Johnson (2010) allows for a market equilibrium at which
advertisers simultaneously choose how many ads to send out given how many con-
sumers block ads, and consumer demand for blocking depends on how many ads
are received. He shows that consumers may not be worse off with improved target-
ing, and that consumers may underuse avoidance tools.

The analysis thus far has been quite general in its treatment of the marginal
costs and benefits to consumers, but it has treated the case of a single consumer
type, whose participation is taken as a constraint. We now turn more carefully
to heterogeneity of consumer preferences for content, and the platform balance
problem of trading off number of visitors for revenue per visitor, before going on to
discuss competition between websites and equilibrium site sizes.

4. ADVERTISING IN MONOPOLY MEDIA

Monopoly is a convenient place to start, not least because several sectors might best
be described as effectively monopolized, and because some of the insights from the
monopoly analysis readily generalize.

4.1. Pure Advertising Finance

Consider first the case without subscription fees for site visitors. Assume for sim-
plicity that all visitors see all ads, independent of how long they stay on the site.®
Let the demand depend on the quality of the site (the argument is for the moment
suppressed in the demand function), and the net nuisance from ads the site gener-
ates. Call this net nuisance I' = ya where a is the number of ads on the site, and y
is the monetized nuisance per ad. Thus the net nuisance is assumed to be linear in
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the number of ads (and the same for all visitors); this is done for simplicity of expo-
sition here and it is not much more difficult to have a non-linear relation (as per
the analysis of the previous section, to which we refer when pertinent). Let demand
depend on the nuisance, T, via a decreasing relationship D(I), and assume further
the fairly weak condition that D(I) is a log-concave function, meaning that D’/Dis
decreasing. This assumption is satisfied for all concave demands, as well as those
not “too” convex.'

Advertisers are assumed to place ads on the site if it is profitable to do so. The
assumption of a single site means consumers can only be reached through thatsite,
which therefore has monopoly power over delivering its visitors to advertisers, and
the site exploits that power appropriately. However, the two-sided business model
means that to be attractive the site needs to deliver visitors to advertisers, and the
very presence of ads—insofar as they are a nuisance—detracts from the attractivity
of the site/platform. This is the balance problem facing the platform. What brings
in the revenue on one side turns off the other side. Assume that advertisers want
to contact prospective customers, and any customer has the same value to any
advertiser. Advertisers though can be ranked from high to low willingness to pay
per customer reached. Let the corresponding demand price per customer be p(a).
Furthermore, denote the corresponding advertising revenue per viewer by R(a) =
ap(a). Assume the fairly weak condition that R(a) is a log-concave function, so that
R/R is decreasing. Again, this assumption is satisfied for all concave demands p(a),
as well as those not “too” convex.

The profit for the site is then

n(a)=R(a)D(T), W

which yields a profit derivative:

ar _ R'(a)D(T')+ yR(a)D’(T).
da

The first term here is the extra revenue on the existing visitor base from an
extra ad. The second term is the lost revenue from visitors lost by cranking up the
ad level: the turn-off rate is D’(T"), while each lost visitor is worth R(a).

The first order condition then implies 2 sided market balance:

dr R'(a D(r
4% _r@pm| 2, LD
da R(a) D(T)

Since the term inside the square brackets is strictly decreasing in a while the
term outside is positive, the profit function is strictly quasi-concave and the ad level
chosen by the site satisfies the classic condition (see Anderson and Gabszewicz,
2006):"

=0. (2)

Ma)_ 20, o

R(a) ' D(I)
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Call the corresponding ad level 4. Importantly, the corresponding marginal
revenue, R'(a"), is always positive for y > o. This means that the ad level is always
below the one that maximizes per visitor revenue against the per viewer adver-
tiser demand. The corresponding advertising demand price is therefore above the
monopoly price, which is already an indication that market performance is likely
to be substantially sub-optimal (because the advertising quantity is even below the
monopoly one). Note that if y = o then the ad level is the maximal one, namely the
monopoly one on the per advertiser demand curve, which makes sense because
then ad levels have no effect on site visitor levels. However, if y were negative, which
could indeed transpire if visitors actually appreciated ads, then the ad level would
exceed the “monopoly” one. This may not be unreasonable for specialty sites where
visitors want information about products: the site uses the ads to attract extra visi-
tors at the margin.

Notice that under the assumption that R’(a)/R(a) is a decreasing function, a
higher nuisance value causes a lower equilibrium advertising choice. In this sense,
the equilibrium does respond in a similar direction as the optimum (which also
responds by decreasing ad levels for higher nuisance costs, as is developed next),
but the equilibrium response is muffled insofar as it tends to be less sensitive to
nuisance costs on visitors. In the oligopoly version of the model, the number of
firms also determines the equilibrium ad level (Anderson and Gabszewicz, 2006,
Choi, 2006): the advertising level per firm is decreasing in the number of firms. To
see this, think of advertising like a price (which is also a nuisance to consumers!)
and so having more firms naturally leads to more competition for viewers and
thence lower advertising levels. We return to this point in section 7.

4.2. Introducing Subscription Prices

Many websites are financed by membership (subscription) pricing, and some of
these also carry (sometimes annoying) ads. Hence, advertising finance is not the
only revenue source for websites. Table 14.9 shows a breakdown of business mod-
els for some popular websites. Strictly ad-financed sites do not have any subscrip-
tion fees, but many require some type of registration to view content (e.g. The
Washington Post website). Subscription sites require monthly or yearly fees. They
may have some ads present on the site, but these ads are exclusively internal adver-
tisements for extra subscription options or other products from the brand. Dual
financed sites (or “hybrids”) offer content that can be accessed by subscription
only, but also display advertisements.”* Notice that content types span these busi-
ness models. For instance, the game World of Warcraft operates on subscription
revenue, but other lower quality games are available for free on sites like Yahoo!

We now allow for a subscription price, s > 0. We first derive the general condition
governing the corresponding advertising level, and then determine when the sub-
scription drives out advertising finance or indeed if the subscription price is positive:
if not, the situation has advertising finance alone. All three possibilities arise.
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Table 14.9 Selected Websites by Business Model and Site Traffic (Unique
Visitors in Parenthesis*)

Ad financed Subscription Hybrid

New York Times (41) World of Warcraft (2.8) Financial Times (3.2)
Washington Post (19) Consumer Reports (6.2) ESPN (38)

Facebook (410) JSTOR (2.3) Amazon.com (130)
Yahoo (380) Quicken (.8) Questia.com (.8)

hotmail.com (18)

Source: "doubleclick ad planner" by Google
*millions of estimated cookies

The trick to the analysis is to split the problem into two parts. Let demand
depend on nuisance, as before, and set T = ya + s as the full nuisance, which now
includes the subscription price too. First, find the optimal division of a given nui-
sance level. This determines the ad level. Second, find the equilibrium nuisance.
This determines the subscription price. For a given level of total nuisance for the
site, T = ya + s, it is straightforward to derive that the ad level must satisfy R'(a) =
y as long as this gives an interior solution, 4> 0. To see this, note that if total nui-
sance, T, is constant, then the number of visitors is constant. Therefore the site sets
a to maximize revenue per consumer, which has the two revenue components,
s + R(a). Equivalently, the problem is to maximize R(a) - ya, under the constraint
that ya + s is constant, from which the result follows immediately.

The result that R’ (&) = v under the hybrid model is already indicated in the
Figures of the previous section; namely, Figures 14.3 and 14.5, where the MR curve
represents R’(a) and the marginal net nuisance cost (not constant in the Figures)
represents y. The intuition behind the condition is that if R’ (a) > 7, then ads can
be increased while monetizing the additional nuisance into a lower subscription
rate and making a net gain to profit.

Notice that the logic of the optimal division does not depend on the market
structure, and so applies to oligopoly too. In particular, the R’ (?1)= ¥ result for
characterizing hybrid cases is from Anderson and Coate (2005), who analyze a
Hotelling duopoly; the result is generalized in Crampes et al. (2009) to a circle mar-
ket structure and a general advertising annoyance function. Anderson and Gans
(2011) extend the result to a distribution of y in the population: then it is the average
y which is ertinent to determining a.

Now we find the subscription price level. First note that if R’(0) < y, then no
ads will be screened and all revenues will be drawn from the subscription market,
which then is a one-sided market situation (the subscription price is determined
next). Otherwise, there will be at least some ads shown. Since profit is

n=(R(a)+s)D(T)
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where a satisfies R’(&) =17 (the case R’(0) < y is covered, then by setting R(o) = o
in that instance) so that

dr

= D(F)[1+(R(a)+s)m].

D(T)

Hence s solves a classic monopoly pricing model with fictitious implicit negative
marginal production cost (and, if a =0, which occurs for R(0) = p(o) < y, as noted
earlier, then s solves the monopoly problem with zero marginal cost). This is also
afamiliar result in the literature (see Armstrong, 2006, and Anderson and Coate,
2005). In it we also see the 2 sided market phenomenon mentioned by Rysman
(2009), that a stronger advertising side (a rise in the revenue per visitor) implies less
is earned on the other side because then there is more incentive to attract visitors.

Hence for strong annoyance, the equilibrium is in subscriptions only; for strong
advertising demand (such that the implied value of s is negative), and assuming
people cannot be paid to watch, the business model is pure ad-financed. The mixed
business model lies in the middle.

Proposition 1 If R'(0) = p(0) < y, then there is no advertising and the subscription
price s is the standard monopoly one. For p(o) > y, define a by R’ (&) =Y. Then the
D' (F)

subscription price s solves 1+|R(a)+s -1 =0 with I = ya+s if this returns
’ D(F)

a positive value for s. Otherwise, there is no subscription price (s = o, pure ad-

finance) and the advertising level is given by a’ solving R'(a') = _yD’( *) > (), where
R@) " D(r)

I'=ya’

We already know the comparative static result that a higher ad nuisance means
alower ad level for ad finance. The same clearly holds for the mixed regime. As is
intuitive, the chosen level of ads is higher under pure ad finance.

We next compare the optimum to the equilibrium.

4.3. Comparison with Optimal Allocation

The optimal allocation solves the problem of maximizing total surplus, which
includes advertiser surplus, visitor surplus, and site revenues. To see the tensions
involved, consider first the case when y = 0, meaning that there is a neutral effect
on visitors from ads. Then, since ads are neutral, the optimal level is to send all ads
with a positive benefit to advertisers. This is the level such that p(a) = o, and the
corresponding visitor demand is D(o). The market solution does not deliver this








































































