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Abstract
The Internet has significantly reduced the marginal cost of
producing and distributing digital information goods. It also
coincides with the emergence of new competitive strategies
such as large-scale bundling. In this paper, we show that
bundling can create “economies of aggregation” for infor-
mation goods if their marginal costs are very low, even in
the absence of network externalities or economies of scale or
scope.

We extend the Bakos-Brynjolfsson bundling model (1999)
to settings with several different types of competition, in-
cluding both upstream and downstream, as well as compe-
tition between a bundler and single good and competition
between two bundlers. Our key results are based on the “pre-
dictive value of bundling,” the fact that it is easier for a seller
to predict how a consumer will value a collection of goods
than it is to value any good individually. Using a model with
fully rational and informed consumers, we use the Law of
Large Numbers to show that this will be true as long as the
goods are not perfectly correlated and do not affect each
other’s valuations significantly. As a result, a seller typically
can extract more value from each information good when it
is part of a bundle than when it is sold separately. Moreover,
at the optimal price, more consumers will find the bundle
worth buying than would have bought the same goods sold
separately. Because of the predictive value of bundling, large
aggregators will often be more profitable than small aggre-
gators, including sellers of single goods.

We find that these economies of aggregation have several
important competitive implications:

1. When competing for upstream content, larger bundlers
are able to outbid smaller ones, all else being equal. This is
because the predictive value of bundling enables bundlers to
extract more value from any given good.

2. When competing for downstream consumers, the act of
bundling information goods makes an incumbent seem
“tougher” to single-product competitors selling similar
goods. The resulting equilibrium is less profitable for poten-
tial entrants and can discourage entry in the bundler’s mar-
kets, even when the entrants have a superior cost structure
or quality.

3. Conversely, by simply adding an information good to
an existing bundle, a bundler may be able to profitably enter
a new market and dislodge an incumbent who does not bun-
dle, capturing most of the market share from the incumbent
firm and even driving the incumbent out of business.

4. Because a bundler can potentially capture a large share
of profits in new markets, single-product firms may have
lower incentives to innovate and create such markets. At the
same time, bundlers may have higher incentives to innovate.

For most physical goods, which have nontrivial marginal
costs, the potential impact of large-scale aggregation is lim-
ited. However, we find that these effects can be decisive for
the success or failure of information goods. Our results have
particular empirical relevance to the markets for software
and Internet content and suggest that aggregation strategies
may take on particular relevance in these markets.
(Bundling; Internet; Pricing; Information Goods; Software; Com-
petition; Digital Goods)
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1. Introduction
1.1. Overview
The Internet has emerged as a new channel for the dis-
tribution of digital information such as software, news
stories, stock quotes, music, photographs, video clips,
and research reports. However, providers of digital in-
formation goods are unsure how to price, package and
market them and are struggling with a variety of rev-
enue models. Some firms, such as America Online,
have succeeded in selling very large aggregations of
information goods—literally thousands of distinct
news articles, stock reports, horoscopes, sports scores,
health tips, chat rooms, etc. can all be delivered to the
subscriber’s home for a single flat monthly fee. Such
aggregations of content would be prohibitively expen-
sive, not to mention unwieldy, using conventional me-
dia. Others, such as Slate, have made unsuccessful at-
tempts to charge for a more focused “magazine” on
the Internet even as similar magazines thrive when
sold via conventional paper-based media.
Of particular interest are organizations such as Dow

Jones, the Association for Computing Machinery
(ACM), and Consumer Reports, which have successful
offerings in both types of media but employ strikingly
different aggregation and pricing strategies, depend-
ing on the medium used to deliver their content. For
instance, Dow Jones makes available for a single fee
online the content of the Wall Street Journal, Barron’s
Magazine, thousands of briefing books, stock quotes,
and other information goods, while the same content
is sold separately (if at all) when delivered using con-
ventional media. The ACM and Consumer Reports
Online follow similar strategies. These differences in
marketing strategies for online versus traditional me-
dia are indicative of the special economics of infor-
mation goods when delivered over the Internet. As
bandwidth becomes cheaper and more ubiquitous, we
can expect that most publishers of text, data, music,
videos, software applications, and other digitizable in-
formation goods will confront similar issues in deter-
mining their marketing and competitive strategies on
the Internet.
One of the most important effects of the Internet in-

frastructure has been the radical reduction in the mar-

ginal costs of reproducing and distributing informa-
tion goods to consumers and businesses.1 This low
marginal cost typically results in significant
production-side economies of scale for information
goods distributed over the Internet. Furthermore, sev-
eral information goods are characterized by network
externalities; i.e., they become more valuable to con-
sume as their market share increases, which leads to
demand-side economies of scale. It is well known that
such technological economies of scale have important
implications for competition, favoring large producers,
and can lead to winner-take-all markets (e.g., see
Arthur 1996).
In this paper we analyze “economies of aggrega-

tion,” a distinct source of demand-side economies for
information goods that can be created by certain mar-
keting and pricing strategies that bundle access to
large numbers of information goods. Specifically, we
study the effects of large-scale bundling of information
goods on pricing, profitability, and competition. We
show that bundling strategies can offer economies of
aggregation favoring producers that aggregate large
numbers of information goods, even in the absence of
network externalities or economies of scale or scope.
While earlier analyses (Bakos and Brynjolfsson
1999a,b) focused on the implications of bundling and
other forms of aggregation for a monopolist providing
information goods, this paper extends those models to
consider the effects in competitive settings.
We demonstrate how marketing strategies that ex-

ploit these economies of aggregation can be used to
gain an advantage when purchasing or developing
new content. Firms can employ economies of aggre-
gation to increase the value of new content, giving
them an edge when bidding for such content. Econo-
mies of aggregation can also be used to discourage or
foreclose entry, even when competitors’ products are
technically superior. The same strategies can also fa-
cilitate predation: A bundler can enter new markets
and force a competitor with a higher quality product

1In the remainder of this paper, we will use the phrase “information
goods” as shorthand for “goods with zero or very lowmarginal costs
of production.” In particular, our basic analysis is motivated by the
way the Internet is changing the dynamics of publishing (broadly
defined to include all forms of digital content).
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to exit. Finally, economies of aggregation can affect in-
centives for innovation, decreasing them for firms that
may face competition from a bundler while increasing
them for the bundler itself. The potential impact of
large-scale aggregation generally will be limited for
most physical goods. However, when marginal costs
are very low, as they are for digital information goods,
the effects can be decisive.
Our analysis is grounded in the underlying eco-

nomic fundamentals of pricing strategy as applied to
goods with low marginal cost. It can help explain the
existence and success of very large-scale bundling,
such as that practiced by America Online, as well as
the common practice of hybrid publishers, such as the
Wall Street Journal’s bundling several distinct infor-
mation goods as part of their online package even as
they sell the same items separately through conven-
tional channels. The same analysis can also provide
insight into the proliferation of “features” found in
many software programs. While our analysis is moti-
vated by the pricing andmarketing decisions that pub-
lishers face when they make their content available on
the Internet, it may also apply in other markets where
marginal costs are low or zero, such as cable television,
software, or even conventional publishing to some
extent.

1.2. Bundling Large Numbers of Information
Goods

Bundling may enable a seller to extract value from a
given set of goods by allowing a form of price discrim-
ination (McAfee et al. 1989, Schmalensee 1984). There
is an extensive literature in both the marketing and
economics fields on how bundling can be used this
way (e.g., Adams and Yellen 1976, Schmalensee 1984,
McAfee et al. 1989, Hanson and Martin 1990, Eppen et
al. 1991, Salinger 1995, Varian 1997). Bakos and
Brynjolfsson (1999) provide a more detailed summary
of the pertinent literature for large-scale bundling of
information goods. Finally, the tying literature has
considered the possibility of using bundling to lever-
age monopoly power to new markets (e.g., Burstein
1960, Bork 1978), with especially important contribu-
tions by Whinston (1990) on the ability of bundling to
effect foreclosure and exclusion and related recent
work (e.g., Choi 1998, Nalebuff 1999).

Our paper builds on prior work by Bakos and
Brynjolfsson (1999) that considers the bundling of
more than two goods and is focused on bundling in-
formation goods with zero or very low marginal cost.
That article finds that in the case of large-scale bun-
dling of information goods, the resulting economies of
aggregation can significantly increase a monopolist’s
profits. The benefits of bundling large numbers of in-
formation goods depend critically on the lowmarginal
cost of reproducing digital information and the nature
of the correlation in valuations for the goods: Aggre-
gation becomes less attractive when marginal costs are
high or when valuations are highly correlated. We ex-
tend this line of research by considering how bundling
affects the pricing and marketing of goods in certain
competitive settings. Furthermore, by allowing for
competition we can consider how large-scale bundling
can create a barrier to entry by competitors, enable en-
try into new product markets, and change incentives
for innovation.
The paper is especially motivated by the new mar-

keting opportunities enabled by the Internet. Most ear-
lier work in this area—such as papers by Bakos (1997,
1998), Brynjolfsson and Smith (1999), Clemons et al.
(1998), Degeratu et al. (1998), Lynch and Ariely
(1998)—has focused on the effects of low search costs
in online environments. Others, including Hoffman
and Novak (1996), Mandel and Johnson (1998), and
Novak et al. (1999), address how online environments
change consumer behavior. In contrast, we focus on
the capability of the Internet to actually deliver a wide
class of goods, namely digitized information. The ca-
pability makes it possible not only to influence con-
sumers choices but also to consummate the transaction
via the Internet, and typically at much lower marginal
cost than through conventional channels. While bun-
dling strategies might have been considered relatively
esoteric in the past, they become substantially more
powerful in this new environment—and specifically,
strategies based on very large-scale bundling become
feasible.
While the focus of this paper is on bundling strate-

gies, the Internet clearly affects competition in many
other ways. For instance, lower search costs, network
externalities, high fixed costs, rapid market growth,
changes in interactivity, and other factors significantly
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affect marketing and competitive strategies. We ab-
stract from these other characteristics of the Internet to
better isolate the role of bundling on competition. Fur-
thermore, we focus on equilibrium strategies, recog-
nizing fully that many Internet markets are not in equi-
librium as we write this paper. As a result, it can be
dangerous to extrapolate from current behavior, such
as below-cost pricing, currently observed on the Inter-
net. Executives at Buy.com, for instance, report that
their current hyperaggressive pricing strategy is
driven by the need to establish a reputation for having
low prices during the high growth phase of the Inter-
net, even if that means currently losingmoney on some
items. After this reputation is established, they do not
plan to be quite as aggressive (although they still ex-
pect to be positioned as a relatively low-price outlet for
most goods, Barbieri 1999). By analyzing and under-
standing the equilibria that result when firms compete
in markets for information goods, we hope to gain in-
sight into which outcomes are most likely when tem-
porary phenomena and disequilibrium strategies have
dissipated.

1.3. Approach in this Paper
In § 2 we review the case of a monopolist bundling
information goods with independent demands, and
we provide the necessary background, setting, and no-
tation for the analysis of the competitive implications
of bundling. In § 3 we address upstream competition
between bundlers to acquire additional information
goods, as in the case of bundlers competing for new
content. In § 4 we analyze downstream competition for
consumers in a setting with information goods com-
peting in pairs that are imperfect substitutes, including
the case of a bundle competing with one or many out-
side goods. In § 5 we explore the implications of the
analysis in § 4, discussing how bundling strategies af-
fect entry deterrence, predatory behavior, and the in-
centives for innovation. Finally, § 6 presents some con-
cluding remarks.

2. A Monopolist Bundling
Information Goods with
Independent Valuations

We begin by employing the setting introduced by the
Bakos-Brynjolfsson bundling model, with a single

seller providing n information goods to a set of con-
sumers X. Each consumer demands either 0 or 1 units
of each information good, and resale of these goods is
not permitted (or is prohibitively costly for consum-
ers).2 Valuations for each good are heterogeneous
among consumers, and for each consumer x � X, we
use �ni(x) to denote the valuation of good iwhen a total
of n goods are purchased. We allow �ni(x) to depend
on n so that the distributions of valuations for individ-
ual goods can change as the number of goods pur-
chased changes.3 For instance, the value of a weather
report may be different when purchased alone from its
value when purchased together with the morning
news headlines because they both compete for the con-
sumer’s limited time. Similarly, other factors such as
goods that are complements or substitutes, diminish-
ing returns, and budget constraints may affect con-
sumer valuations as additional goods are purchased.
Even certain psychological factors that may make con-
sumers more or less willing to pay for the same goods
when they are part of a bundle (e.g., Petroshius and
Monroe 1987) can be subsumed in this framework.
However, for simplicity, we treat all goods as being
symmetric; they are all assumed to be affected propor-
tionately by the addition of a new good to the bundle.
Let xn � 1/n be the mean (per-good) valu-n� �k�1 nk

ation of the bundle of n information goods. Let , ,p* q*n n

and denote the profit-maximizing price per good forp*n
a bundle of n goods, the corresponding sales as a frac-
tion of the population, and the seller’s resulting profits
per good, respectively.4 Assume that the following
conditions hold.

Assumption A1. The marginal cost for copies of all in-
formation goods is zero to the seller.

Assumption A2. For all n, consumer valuations �ni are

2We assume that the producers of information goods can use tech-
nical, legal, and social means to prevent unauthorized duplication
and thus remain monopolists. However, Bakos et al. (1999) have
employed a similar framework to study a setting where users share
the goods.
3To simplify the notation, we will omit the argument x when pos-
sible.
4For bundles, we will use p and p to refer to per-good prices and gross
profits, i.e., profits gross of any fixed costs. We will use P and P to
denote prices and profits for the entire bundle.
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Figure 1 Demand for Bundles of 1, 2, and 20 Information Goods with
I.I.D. Valuations Uniformly Distributed in [0,1] (Linear De-
mand Case)

independent and uniformly bounded,5 with continuous den-
sity functions, nonnegative supports, means lni, and vari-
ances .2rni

Assumption A3. Consumers have free disposal; in par-
ticular, for all n � 1, .n n�1� � � � �k�1 nk k�1 (n�1)k

Assumption A3 implies that adding a good to a bun-
dle cannot reduce the total valuation of the bundle (al-
though it may reduce the mean valuation).
Under these conditions, it can be shown that selling

a bundle of all n information goods can be remarkably
superior to selling the n good separately.6 For the dis-
tributions of valuations underlying most common de-
mand functions, bundling substantially reduces the
average deadweight loss and leads to higher average
profits for the seller. As n increases, the seller captures
an increasing fraction of the total area under the de-
mand curve, correspondingly reducing both the dead-
weight loss and consumers’ surplus relative to selling
the goods separately.

Proposition 1. Given Assumptions A1, A2, and A3, as
n increases, the deadweight loss per good and the consumers’
surplus per good for a bundle of n information goods con-
verge to zero, and the seller’s profit per good increases to its
maximum value.

Proof. This is Proposition 1 of Bakos and
Brynjolfsson (1999). �

The intuition behind Proposition 1 is that as the
number of information goods in the bundle increases,
the law of large numbers assures that the distribution
for the valuation of the bundle has an increasing frac-
tion of consumers with “moderate” valuations near the
mean of the underlying distribution. Because the de-
mand curve is derived from the cumulative distribu-
tion function for consumer valuations, it becomesmore
elastic near the mean, and less elastic away from the

5I.e., supn,i,x(�ni(x)) � �, for all n, i (i � n), and x � X.
6In the remainder of the paper, our focus will be on “pure” bun-
dling—offering all the goods as a single bundle. “Mixed” bundling,
which involves offering both the bundle and subsets of the bundle
at the same time for various prices, will generally do no worse than
pure bundling (after all, pure bundling is just a special case of mixed
bundling), so our results can be thought of as a lower bound for the
profits of the bundler.

mean. Figure 1 illustrates this for the case of linear de-
mand for individual goods, showing, for instance, that
combining two goods each with a linear demand pro-
duces a bundle with an s-shaped demand curve. As a
result, the demand function (adjusted for the number
of goods in the bundle) becomes more “square” as the
number of goods increases. The seller is able to extract
as profits (shown by the shaded areas in Figure 1) an
increasing fraction of the total area under this demand
curve while selling to an increasing fraction of
consumers.
Proposition 1 is fairly general. While it assumes in-

dependence of the valuations of the individual goods
in a bundle of a given size, each valuation may be
drawn from a different distribution. For instance, some
goods may be systematically more valuable, on aver-
age, than others, or may have greater variance or skew-
ness in their valuations across different consumers.
Furthermore, valuations may change as more goods
are added to a bundle. As shown by Bakos and
Brynjolfsson (1999), Proposition 1 can be invoked to
study several specific settings, such as diminishing re-
turns from the consumption of additional goods, or the
existence of a budget constraint. Thus, this analysis can
also apply to the addition of new features to existing
products; indeed, the line between “features” and
“goods” is often a very blurry one.
Even the assumed independence of valuations is not

critical to the qualitative findings. As shown by Bakos
and Brynjolfsson (1999), many of the results can be ex-
tended to the case where consumer valuations are cor-
related. The key results are driven by the ability of
bundling to reduce the dispersion of buyer valuations,
and dispersion will be reduced even when goods are
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positively correlated as long as there is at least some
idiosyncratic component to the valuations. In other
words, valuations of the goods cannot all be perfectly,
positively correlated. However, assuming zero corre-
lation provides a useful baseline for isolating the ef-
fects of bundling and avoids the introduction of ad-
ditional notation. Furthermore, we believe it is often a
reasonable and realistic description for many online
markets.
It is interesting to contrast the bundling approach

with conventional price discrimination. If there are m
consumers, each with a potentially different valuation
for each of the n goods, thenmn prices will be required
to capture the complete surplus when the goods are
sold separately. Furthermore, price discrimination re-
quires that the seller can accurately identify consumer
valuations and prevent consumers from buying goods
at prices meant for others. Thus, the conventional ap-
proach to price discrimination operates by increasing
the number of prices charged to accommodate the di-
versity of consumer valuations. In contrast, bundling
reduces the diversity of consumer valuations so that in
the limit, sellers need to charge only one price, do not
need to identify different types of consumers, and do
not need to enforce any restrictions on which prices
consumers pay.
As the number of goods in the bundle increases, total

profit and profit per good increase. The profit-
maximizing price per good for the bundle steadily ap-
proaches the per-good expected value of the bundle to
the consumers. The number of goods necessary to
make bundling desirable and the speed at which dead-
weight loss and profit converge to their limiting values
depend on the actual distribution of consumer valua-
tions. In particular, it is worth noting that although the
per-good consumers’ surplus converges to zero as the
bundle grows, the total consumers’ surplus from the
bundle may continue to grow, but only at a lower rate
than the number of goods.
The efficiency and profit gains that bundling offers

in the Bakos-Brynjolfsson bundling setting contrast
with the more limited benefits identified in previous
work, principally as a result of focusing on bundling
large numbers of goods and on information goods
with zero marginal costs. In particular, if the goods in

the bundle have significant marginal costs, then bun-
dling may no longer be optimal. For example, if the
marginal cost for all goods is greater than their mean
valuation, but less than their maximumvaluation, then
selling the goods separately at a price above marginal
cost would be profitable. However, the demand for a
large bundle priced at a price per-good greater than
the mean valuation will approach zero as the bundle
size grows, reducing profits. Thus, because of differ-
ences in marginal costs, bundling hundreds or thou-
sands of information goods for a single price online
can be very profitable even if bundling the same con-
tent would not be profitable if it were all delivered
through conventional channels.

3. Upstream Competition for
Content

In the previous section we focused on the case of a
monopolist selling large numbers of information
goods either individually or in a bundle. We now look
at the impact of competition. In this section we analyze
a setting with firms competing for inputs (e.g., con-
tent), and in the next section we analyze downstream
competition for consumers in a setting with informa-
tion goods competing in pairs of imperfect substitutes.
In § 5 we consider how downstream competition may
further affect the incentives of a bundler in the up-
stream market.
Consider a setting similar to the one in § 2 with n

goods. There are two firms, denoted as firm 1 and firm
2, selling information goods; we refer to them as the
bundlers. These firms can be thought of as publishers
selling information goods to the consumers, and we
assume they start with respective endowments of n1
and n2 nonoverlapping goods, where n1 � n2 � n �

1. We assume that consumers’ valuations are i.i.d. for
all goods. Thus different goods offered by the bundlers
do not compete in the downstream market because
they are not substitutes for each other.7 For instance, a
British literary online magazine might compete with

7In other words, the bundlers are monopolists in the downstream
market but not monopsonists in the upstream market. We disregard
any effects by which one monopolist’s sales might affect another
monopolist via consumer budget constraints, complementarities,
network externalities, etc.
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an American online journal for the rights to a video
interview even if they do not compete with each other
for consumers, or an operating system vendor might
compete with a seller of utility software to own the
exclusive rights to a new data compression routine.
By postponing the analysis of downstream compe-

tition until §§ 4 and 5, we can highlight the impacts of
bundling on upstream competition for content. Fur-
thermore, the assumption that the goods are identi-
cally distributed makes it possible to index the “size”
of a bundle by simply counting the number of goods
it contains.

Assumption A2�. Consumer valuations �ni are indepen-
dently and identically distributed (i.i.d) for all n, with con-
tinuous density functions, nonnegative support, and finite
means l and variances r2.

In this setting we analyze the incentives of the two
firms to acquire the nth good in order to add it to their
respective bundles. Specifically, we consider a two-
period game. In the first period the bundlers bid their
valuations (y1, z1) and (y2, z2) for good n, where y de-
notes a valuation for an exclusive license and z denotes
a valuation for a nonexclusive license.8 In the second
period the nth good is acquired by one or both firms,
depending on whether y1, y2 or z1 � z2 represents the
highest bid, provided that this bid is higher than the
stand-alone profits that can be obtained by the owner
of the nth good. Subsequently, firms 1 and 2 simulta-
neously decide whether to offer each of their goods to
the consumers individually or as part of a bundle (no
mixed bundling is allowed), set prices for their offer-
ings, and realize the corresponding sales and profits.9

8Because of the zero marginal cost of providing additional copies of
the information good, we want to allow for the possibility that the
information good is made available to both bundlers. We thank a
referee for this suggestion.
9It would not be an equilibrium for the developer to sell the same
good to two competing single-product downstream firms because
monopoly profits are greater than the sum of duopoly profits in the
single-good case. Thus the revenue that could be earned by selling
an exclusive contract, thereby preserving the monopoly, is greater
than the revenue that could be earned by selling the same product
to two competitors. However, if the downstream firms are already
selling bundles that include other competing goods, then the anal-
ysis becomes much more complicated and this result does not au-
tomatically hold. By requiring exclusive contract by assumption, we

In this setting, if the bundles are large enough, it is
more profitable to add the outside good to the bigger
bundle than to the smaller bundle. More formally,
Proposition 2 holds.

Proposition 2. Competition between bundlers for goods
with i.i.d. valuations. Given Assumptions A1, A2�, and A3,
and for n1, n2 large enough, then if n1 � n2, in the unique
perfect equilibrium firm 1 outbids firm 2 for exclusive rights
to the nth good.

Proof. Proofs for this and remaining propositions
are in the appendix.

Proposition 2 builds on Proposition 1 by allowing
for competition in the upstream market. It implies that
the larger bundler (i.e., the one with the larger set of
goods) will always be willing to spend the most to de-
velop a new good to add to its bundle and will always
be willing to pay the most to purchase any new good
that becomes available from third parties. Proposition
2 can be easily extended to a setting with more than
two bundlers, although the incentives for exclusive
contracting may diminish as the number of competing
bundlers increases.
In settings where the bundlers compete for new or

existing goods one at a time, Proposition 2 implies that
the largest bundler will tend to grow larger relative to
other firms that compete in the upstream market, un-
less there are some offsetting diseconomies.10 Of
course, if one or both bundlers understand this dy-
namic and there is a stream of new goods that can
potentially be added to the bundles, then each bundler

defer the issue of downstream competition among bundlers until
later in the paper.
10We conjecture that the implications of Proposition 2 would be
strengthened if the goods bundled were complements instead of
having independent valuations (e.g., because of technological com-
plementarities or network externalities). In this case, the economies
of aggregation identified in Propositions 1 and 2 would be amplified
by the advantages of combining complements. Furthermore, while
we assume no downstream competition in this section to isolate the
dynamics of upstream competition, the upstream result would not
be eliminated if we simultaneously allowed downstream competi-
tion. In fact, as shown in §§ 4 and 5, the ability to engage in large-
scale bundling may be particularly valuable in the presence of com-
petition.
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will want to bid strategically to race ahead of its rivals
in bundle size and/or to prevent its rivals from grow-
ing. In this way, strategies for bundling are very simi-
lar to traditional economies of scale or learning-by-
doing, as analyzed by Spence (1981) and others. The
far-sighted bundler with sufficiently deep pockets
should take into account not only how adding a good
would affect current profits but also its effect on the
firm’s ability to earn profits by adding future goods to
the bundle.
In conclusion, large-scale bundling strategies may

provide an advantage in the competition for upstream
content. Large-scale bundlers are willing to pay more
for upstream content, because bundling makes their
demand curve less elastic and allows them to extract
more surplus from new items as they add them to the
bundle. Because the benefits of aggregation increase
with the number of goods included in the bundle, large
bundlers enjoy a competitive advantage in purchasing
or developing new information goods, even in the ab-
sence of any other economies of scale or scope.

4. Downstream Competition for
Consumers

It is common in the literature to assume that goods in
a bundle have additive valuations (see, e.g., Adams
and Yellen 1976, Schmalensee 1984, McAfee et al.
1989). This may not be realistic, especially when the
goods are substitutes and thus compete with each
other for the attention of consumers. In this section we
consider a particular case of downstream competi-
tion—i.e., competition for consumers—by analyzing a
setting in which information goods are substitutes in
pairs. In a setting similar to the one analyzed in § 2,
consider two sets of n information goods A and B, and
denote by Ai and Bi the ith good in A and B, respec-
tively (1 � i � n). For all i, goodsAi and Bi are imperfect
substitutes (see below). For instance, A1 might be one
word processor and B1 a competing word processor,
while A2 and B2 are two spreadsheets, etc. For each
consumer x � X, let �Ai(x) and �Bi(x) denote x’s valu-
ation for Ai and Bi, respectively. As before, we will
drop the argument x when possible. To simplify the

analysis, we assume that the goods Ai and Bi have in-
dependent linear demands with the same range of con-
sumer valuations, which we normalize to be in the
range [0,1]. The independence assumption substan-
tially simplifies the notation; but as noted above, as
long as there is not a perfect positive correlation among
the goods, bundling will still serve to reduce the dis-
persion of valuations and thus it will engender the
competitive effects we model.

Assumption A2�. For all i and all consumers x � X,
all valuations �Ai (x) and �Bi(x) are independently and uni-
formly distributed in [0,1].

Even though for each i the valuations for Ai and Bi

are independent, the two goods are substitutes in the
sense that a consumer purchasing both goods Ai and
Bi enjoys utility equal only to the maximum utility that
would have been received from purchasing only one
of the two goods. In other words, the least valued good
in each pair does not contribute to the consumer’s util-
ity if the other good is also owned. For example, a con-
sumer who prefers Monday night football to the Mon-
day night movie does not get any additional value if
she has rights to view both programs than if she could
watch only football.

Assumption A4. For all i and all x � Xt consumer x
receives utility equal to max(�Ai, �Bi) from purchasing both
goods Ai and Bi.

Finally, we assume that development of the infor-
mation goods involves a certain fixed cost.

Assumption A5. The production of good Ai, Bi involves
a fixed cost of jAi, jBi respectively.

We consider a two-period game with complete in-
formation. In the first period the firms invest jAi, jBj
for all goods Ai and Bj that will be produced.11 In the
second period, the firms decide whether to offer each
of the goods individually or as part of a bundle (no
mixed bundling is allowed), set prices for their offer-
ings, and realize the corresponding sales and profits.
As noted by Spence (1980), it is important to under-

stand that goods may be substitutes yet still not have

11A good such as Bi that has no substitute can be modeled by setting
the fixed cost of the corresponding good Ai to a value that would
render its production uneconomical.
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Figure 2 Competing Imperfect Substitutescorrelated valuations. In other words, one good may
be less valuable if other is simultaneously consumed
but that does not necessarily mean that knowing the
value for one good helps predict the value of the other,
or vice versa. Substitutability and correlation of values
are two logically distinct concepts. For instance, a box-
ing match and a movie on cable television may com-
pete for a viewers’ time on a Friday evening. Because
consuming one reduces or eliminates the possibility of
getting full value from the other, their values will not
be additive, even if they are uncorrelated. Does mak-
ing one program part of a large bundle give it a com-
petitive advantage versus a stand-alone pay-per-view
program? Similarly, websites compete for “eyeballs,”
music downloads compete for users limited modem
bandwidth and hard disk space and business software
rented by application service providers (ASPs) com-
pete for corporations limited annual budgets. In each
case, the purchase of one good reduces the buyer’s
value for a second good. Howwill bundling affect such
competition?

4.1. Competitive and Monopoly Provision of Two
Substitute Goods

We begin by considering the base case in which there
is no bundling and thus the goods compete in pairs.
This provides a benchmark for the subsequent analysis
and allows us to introduce the setting. First we analyze
the case when for each pair of goods two separate,
competing firms each offer one good in the pair. Be-
cause of the independence of consumer valuations for
goods i and j if i � j, competition takes place only be-
tween the two goods in each pair. Thus our setting
corresponds to n separate two-good markets. Drop-
ping the subscripts indexing the pairs, suppose firm A
provides good A and firm B provides good B. In this
case, if firm A prices at pA and firm B prices at pB, the
line-shaded areas in Figure 2 show the corresponding
sales qA and qB, assuming that pA � pB. The assumption
of uniformly and independently distributed valuations
implies that consumers are evenly spread throughout
the unit square, making it easy to map from areas to
quantities demanded.
As shown in the appendix, the unique equilibrium

has prices , quantitiesp* � p* � 2 � 1 q* � q* ��A B A B

, and corresponding gross profit2 � 1 p* � p* �� A B

, or approximately 0.17.2( 2 � 1)�

Given the above equilibrium in period 2, it is easy
to see that any good with fixed cost less than ( 2 ��

will be produced when both firms offer competing21)
goods. When a competing good is not produced, the
remaining seller prices at the monopoly price of 0.5,
selling to half the consumers and earning a maximum
gross profit from a single good of 0.25. Thus, if a good
has fixed cost above 0.25, it will not be produced even
by a monopolist. If one good has fixed cost below

and the other good has fixed cost above2( 2 � 1)�
, only the low cost good enters. Finally, if2( 2 � 1)�

both goods have fixed cost between and2( 2 � 1)�
0.25, there are two pure-strategy equilibria with either
one or the other good entering, but not both.
If a single firm (monopolist) provides both goods A

and B, for instance because firms A and B merge, it
will set the prices pA and pB to maximize its total rev-
enues pAqA � pBqB. As shown in the appendix, this
yields optimal prices , and corre-p* � p* � 1/ 3�A B

sponding quantities . Revenues areq* � q* � 1/3A B

per good (approx. 0.19). It is worth noting that if3/9�
the monopolist bundles A and B, he will price the bun-
dle at , and sell quantity , for the1/ 3 q* � q* � 2/3� A B

same total revenues. This is a consequence of the fact
that consumers do not derive additional value from
their less-preferred good. Thus the monopolist cannot
increase his profits by bundling a single pair of such
competing goods.

4.2. Competition Between a Single Good and a
Bundle

To understand how bundling affects competition, we
now analyze how prices and quantities are affected if
firm B may include its good in a large bundle. Specif-
ically, assume goods A1 and B1 compete as above. In
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Figure 4 Distribution of Valuations for Good B1 (Including an Impulse
at the Origin), when Good A1 is Priced at pA1

Figure 3 Good A1, Sold Separately, Competes with Good B1, Part of
a Large Bundle

addition, firm B offers goods B2, B3 . . . Bn and has the
option to include any subset of its goods in a bundle.
No mixed bundling is allowed, in the sense that each
good can be offered either separately or as part of the
bundle, but not both ways simultaneously. This setting
might be useful for modeling a situation such as a bun-
dler of thousands of digital goods, such as America
Online, competing with the seller of a single publica-
tion, such as Slate, or an online music repository com-
peting with an artist selling only his or her own songs.
Based on Propositions 1 and 2 of Bakos and

Brynjolfsson (1999), firm B increases its profits by in-
cluding all goods B2, B3 . . . Bn in a bundle; let the op-
timal bundle price be per good, and the cor-p*B2 . . . n

responding sales . Proposition 3 holds.q*B2 . . . n

Proposition 3. Competition between a single good and
a large bundle. Given Assumptions A1, A2�, A3, and A4,
for large enough n, firm B can increase its profits by adding
good B1 to its bundle, offering a bundle of n goods B1, B2

. . . Bn.

In the appendix we show that the optimal quantity
for the resulting bundle of n goods will converge to
one as the number of goods increases. In other words,
Proposition 3 implies that as n increases, firm B’s bun-
dle, which includes good B1, is ultimately purchased
essentially by all consumers.12 Thus firm Amust set its
price for good A1 given the fact that almost all consum-
ers already have access to good B1. Figure 3 shows the

12Under our assumptions, the quantity sold by the bundler grows
monotonically (see Bakos and Brynjolfsson 1999, proposition 2).
Thus the effect of bundling will be steadily diminished, but not elim-
inated, for smaller bundles.

fraction of consumers that will purchaseA1 at price pA1,
and thus firm A will choose pA1 to maximize (1 �

1�
2

pA1)2pA1, resulting in price , correspondingp* � 1/3A1

sales and gross profit or ap-q* � 2/9 p* � 2/27A1 A1

proximately 0.07. As shown in the appendix, firm B
will increase its gross profits by at least 0.28 by adding
B1 to its bundle.
Compared to competition in the absence of bun-

dling, firm A has to charge a lower price (0.33 instead
of 0.41), be limited to a lower market share (0.22 in-
stead of 0.41), and achieve substantially lower reve-
nues (0.07 instead of 0.17). By contrast, by including
good B1 in a large bundle, firm B will increase the rev-
enues from the bundle by at least 0.28 and achievemar-
ket share close to 100% for good B1.

This phenomenon can be observed in the software
markets. For instance, Microsoft Office includes nu-
merous printing fonts as part of its basic package. This
is easy to do given the low marginal cost of reproduc-
ing digital goods. This strategy has drastically reduced
the demand for font packages sold separately while
allowing Microsoft to extract some additional value
from its Office bundle.
Finally, although consumers’ valuations are uni-

formly distributed for good B1, the actual demand
faced by firm B will be affected by the availability and
pricing of good A1. Figure 4 shows the derived distri-
bution of valuations faced by firm B for good B1 when
firm A prices good A1 at pA1. The impulse at the origin
represents the fact that a fraction (1 � pA1)2 of the

1�
2

consumers will purchase A1 even if B1 is offered at a
price of zero. Given free disposal, we do not allow neg-
ative valuations. As expected, consumer valuations for
good B1 increase as pA1 increases.
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4.3. Competition Between Multiple Goods and a
Bundle

We now consider n pairs of competing goods, where
one good in each pair may be part of a bundle. In par-
ticular, firm B offers goods B1, B2 . . . Bn as in the pre-
vious section, and it has the option to combine them
in a bundle. Goods A1, A2 . . . An are offered indepen-
dently by firms A1, A2 . . . An. Goods Ai and Bi compete
just as A1 and B1 competed in the previous section (0
� i � n). As before, there is no private information,
and the setting has two periods, with firms A1, A2 . . .
An and B deciding whether to invest jAi, jBi, respec-
tively, in period one. In period two, firm B decides for
each good B1, B2 . . . Bn whether to offer it as part of a
bundle or separately, and all firms set prices and re-
alize the corresponding sales and profits. No mixed
bundling is allowed.
The analysis of the previous section is still applicable

in this setting with many pairs of substitute goods, be-
cause valuations for goods in different pairs are inde-
pendent. In particular, in eachmarket i, if firmAi prices
good Ai at pAi, firm B faces a demand derived from the
distribution of valuations shown in Figure 4. If good
Bi is not offered as part of a bundle, then the equilib-
rium is as analyzed in § 4.1. If B bundles B1 with the
other goods, B2, B3 . . . Bn, then Proposition 1 applies
and

1
lim p* � l (p* ) and lim q* � 1,B1. . .n B A B1. . .nnn→� n→�

resulting at the limit in average gross profit of l (p* )B A

per good, where is the mean valuation of goodl (p* )B A

Bi given that good Ai is priced at price . It can be seenp*A
from Figure 4 that

p 1*A
l (p* ) � xdx � (1 � x � p* )xdxB A A� �*x�0 pA

1 1 1 3� � p* � (p* ) .A A6 2 6

As shown in § 4.2, as n gets large, the seller of a free
standing good Ai that competes against good Bi that is
offered in a bundle of n goods will maximize profits
by charging approximately . The bundler thus1�p* �A 3

faces a demand with mean valuation of about

, and for large n realizes gross prof-53�l (p* ) � � 0.33B A 162

its of approximately 0.33 per good. Because not bun-
dling a good implies its contribution to gross profits
will be at best 0.25 (when there is no competing good),
Corollary 1 follows.

Corollary 1. If goods Ai and Bi compete in pairs and
only firm B is allowed to bundle, bundling all Bis is a dom-
inant strategy.

Goods Ai will be produced if jAi � 0.07. Firm B will
include good Bi in its bundle when jBi � 1/3 in the
presence of a competing good Ai, and when jBi � 1/2
if there is no competing good. If fixed costs are between
0.07 and 0.33, then it is profitable for B to produce the
good and sell it as part of the bundle even though it
would be unprofitable for A to produce a similar good
and sell it separately. Thus, a critical result of this anal-
ysis is that the bundler has an advantage competing in
individual markets against individual outside goods.
In § 5.4 we offer a more complete discussion of impli-
cations for entry, exit, and predation.

4.4. Competition Between Rival Bundles
In the setting of § 4.3, consider the case where goods
A1, A2 . . . An are offered by a single firm A which, like
firm B, has the choice of offering each of its goods in-
dividually as above, or as a bundle of n goods priced
at pB1 . . . n per good, with resulting sales of qB1. . .n.
Proposition 1 now applies to both firms, and

; i.e., almost alllim q* � lim q* � 1n→� A1. . .n n→� B1. . .n

consumers purchase both bundles.13 The valuation
�Ai(x) for good Ai given that consumer x already owns
good Bi is 0 with probability 0.5, and has the proba-
bility distribution function 1 � �Ai(x) for 0 � �Ai(x) �

1. The corresponding mean valuation is

1 1
(1 � � )� d� � .Ai Ai Ai�

� �0 6Ai

As n gets large, the optimal price equals themean valu-
ation, i.e.,

13Although consumers purchase both bundles, they do not neces-
sarily use all the goods in each bundle. In our setting, a given con-
sumer will use, on average, half the goods in each bundle—i.e., those
that have higher valuations than the competing good in the other
bundle.
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Figure 5 Correlated Valuations: vA and vB Cannot Differ by More than
1 	 r, 0 � r � 1

1 1 1 1
lim p* � and lim p* � .A1. . .n B1. . .nn 6 n 6n→� n→�

Thus, if the bundles are very large, in the unique equi-
librium both A and B bundle at a price of 1/6 per good
and almost all consumers buy both bundles.
A consumer x that owns both goodsAi and Bi enjoys

utility equal to max(�Ai(x), �Bi(x)), and thus her ex-
pected utility is

1 1 � d� 2Bi Bi2� � (1 � � ) d� �Ai Ai Ai� � � �
� �0 � �� 1 � � 3Ai Bi Ai Ai

per pair of goods. Thus, in the case of rival bundles, as
n gets large, the per good deadweight loss converges
to zero, and consumers keep average surplus of 0.33
per pair of goods. If the bundlers merge, on the other
hand, they can capture the consumer’ surplus per
Proposition 1, and in the process double their gross
profit.

4.5. Discussion
In this section, we have analyzed downstream com-
petition in a setting with pairs of substitute goods with
independently distributed valuations. This setting can
be easily generalized tomultiple competing goods. The
independence assumption greatly simplifies the mod-
eling, and it is a useful working assumption in the
same way simple logit models of consumer choice as-
sume independence of valuations to simplify the anal-
ysis (Guadagni and Little 1983), although this may not
be strictly true. It should be pointed out, however, that
the assumption of independent valuations is not es-
sential for the results of this section. For instance, Prop-
osition 3 states that a good facing competition is more
profitable as part of a bundle. This strategic advantage
to the bundler is derived by the ability to leverage the
large market share of a large bundle; the bundler will
extract higher profits from the outside good, as long
as the price of the bundle can be adequately increased
when the outside good is added.
If consumers’ valuations for the two goods are per-

fectly correlated, i.e., if the goods are perfect substi-
tutes, Bertrand-Nash competition leads to zero prices
when the goods are sold separately. In that case, the
bundler will not be able to increase the price of the
bundle when adding the outside good, and bundling
will neither increase nor decrease the bundler’s profit.

If the valuations for the two goods are not perfectly
correlated, as long as the bundler can charge for add-
ing one of the goods to the bundle at least one-half of
the equilibrium price when the goods are sold sepa-
rately, bundling will increase profits. Thus while the
results derived in this section may be weakened if the
valuations for the goods are correlated, they will still
be qualitatively valid for a range of correlations, de-
pending on the precise functional form fromwhich the
valuations are derived.
An easy way to see this is to consider the distribution

of valuations shown in Figure 5. This is a similar set-
ting to the one analyzed in this section, except that we
do not allow any consumer’s valuations for the two
goods to differ by more than 1 � r where 0 � r � 1.
When r � 0 we get the independent valuations of our
earlier setting, while r � 1 corresponds to perfectly
correlated valuations. Proposition 3 and the analysis in
§§ 4.2 and 4.3 will still apply as long as pA � r and pB
� r. Thus as long as r � 5/18, the results in these sec-
tions will remain unchanged.
It is interesting to contrast our results withWhinston

(1990). Using notation similar to our setting, Whinston
considers a monopolist in good B1 who is also offering
good B2, which faces actual or potential competition
from an imperfect substitute A2. Whinston shows that
low heterogeneity in valuations for B1 and high differ-
entiation in the valuations for A2 and B2 will help re-
duce the entrant’s profits, and thus may allow the mo-
nopolist to deter entry for A2. However, bundling may
not be optimal afterA2 has entered, and thusmay deter
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entry only if the monopolist can credibly commit to
keep bundling if entry should occur. By contrast, in
our setting, bundling a large number of information
goods will be optimal whether or not entry occurs; and
thus, as discussed in the following section, it will be
more likely to effectively deter entry, increasing even
further the incumbent’s profits.
Nalebuff (1999) considers a model with an incum-

bent monopolist offering two goods, but where entry
will occur in only one of the two markets. The entering
product is a perfect substitute, i.e., its valuation by con-
sumers is perfectly correlated to their valuation for the
existing product in that market; furthermore, the in-
cumbent cannot change prices post-entry. Nalebuff fo-
cuses on the ability of bundling to deter entry, and his
results are generally consistent with the ones derived
in our setting, except that they apply to a case of per-
fectly correlated valuations. Nalebuff shows that high
correlation in valuations, while it may reduce the post-
entry benefits from bundling, also reduces the en-
trant’s profits and thus makes entry less likely. This
reasoning also applies to our setting.
Finally, it should be noted that an incumbent bun-

dler may find it possible to use predatory pricing to
deter entry, while this practice may be hard to imple-
ment if the goods are sold separately, e.g., because of
anti-trust considerations.

5. Implications for Entry
Deterrence, Predation and
Innovation

Summarizing the analysis of § 4, Table 1 shows the
market shares, prices, and resulting revenues contrib-
uted by goods Ai and Bi when they compete under the
different settings analyzed in § 4.
In this section we discuss the implications of the

above analysis for how the strategy of marketing and
selling information goods as a bundle can affect com-
petition and profits.

5.1. Bundling and Acquisitions
In the setting of Proposition 1, where all goods are in-
dependent of each other, as the number of goods in the
bundle increases, revenues from the bundle increase
monotonically. Because there are no fixed costs in this

setting, the bundle becomes increasingly profitable. In-
terestingly, this result carries to the setting of § 4, in
which the added goods may compete with other goods
in the bundle. In other words, in addition to bundling
goods inB, the bundler will also want to acquire goods
in A. Proposition 4 holds.

Proposition 4. Monotonic bundling profits. Given As-
sumptions A1, A2�, A3, and A4, a bundler of a large number
of goods from B will increase the profits extracted from any
good Ai by adding it to its bundle, whether or not the bundle
already contains the corresponding substitute good Bi.

Proposition 4 implies that large bundlers of infor-
mation goods will be willing to acquire related (i.e.,
competing) as well as unrelated information goods to
add them to the bundle. As a result, a bundle may
include competing news channels, such as a cable TV
bundle that includes both CNN and CNBC. When ac-
quiring both items in a competing pair of goods, a firm
will be able to extract more profit by selling the pair as
a bundle (0.66 in total profits) than by selling each item
in the pair separately (0.38 in total profits). This con-
trasts with the case of a bundler of only two competing
goods, in which no additional profits are gained by
bundling. Furthermore, a firm’s incentives to acquire
a second good in such a pair are much higher if it in-
tends to sell it as part of the bundle than if it plans to
sell the good separately. The total revenues extracted
from the pair of goods by all firms increase by over
0.26 when they are sold as a bundle.14 The increase in
profits is only 0.04 if the two goods continue to be sold
separately.15

5.2. Bundling and Entry Deterrence
We now look at a bundler of a large number of goods
facing a single potential entrant. For convenience we
will focus on a potential entrant considering whether
to offer goodA1, competing against good B1 in the bun-
dle. Because B1 is part of a large bundle, the entrant in

14Before acquisition, the revenues are no more than 0.33 for the good
in the bundle plus 0.07 for the outside good. After acquisition, they
are 0.66 when they are sold as a bundle, for a gain of at least 0.26.
15The sum of the profits of the competing firms is 0.34, while the
profits rise to 0.38 if both goods are sold separately by a single profit-
maximizing firm.
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Table 1. Equilibrium Quantities, Prices and Revenues in Different Settings

Setting Ai Bi

Single goods Ai and Bi (i � 1) compete as standalone goods (section 4.1) q � 2 � 1 � 0.41�Ai

p � 2 � 1 � 0.41�Ai

2p � ( 2 � 1) � 0.172�Ai

q � 2 � 1 � 0.41�Bi

p � 2 � 1 � 0.41�Bi

2p � ( 2 � 1) � 0.172�Bi

Single goods Ai and Bi (i � 1) are both provided by a single monopolist who sells them
as standalone goods (section 4.1)

q � 1/3 � 0.33Ai

p � 3/3 � 0.58�Ai

p � 3/9 � 0.19�Ai

q � 1/3 � 0.33Bi

p � 3/3 � 0.58�Bi

p � 3/9 � 0.19�Bi

Ai as a standalone good (i � 1) competes with Bi that is provided as part of a large bundle
of unrelated goods (section 4.2)

q � 2/9 � 0.22Ai

p � 1/3 � 0.33Ai

p � 2/27 � 0.07Ai

q � 1Bi

p � 5/18 � 0.28Bi

� 5/18 � 0.28pBi

Large number of standalone goods Ai (i � 1, 2, . . .) each competing with corresponding
Bi, where goods Bi are provided as a large bundle (section 4.3)

q � 2/9 � 0.22Ai

� 1/3 � 0.33pAi

p � 2/27 � 0.07Ai

q � 1Bi

p � 52/162 � 0.33Bi

p � 52/162 � 0.33Bi

Large bundle of goods Ai (i � 1, 2, . . .) each competing with corresponding Bi, also
provided as a large bundle (section 4.4)

q � 1Ai

p � 1/6 � 0.167Ai

� 1/6 � 0.167pAi

q � 1Bi

p � 1/6 � 0.167Bi

p � 1/6 � 0.167Bi

effect faces a more “aggressive” incumbent: As shown
in § 4.2, it is optimal for the incumbent bundler to price
the bundle so that he maintains a market share of al-
most 100%, even after entry. As far as the demand for
the entrant’s good is concerned, it is as if the incumbent
is credibly willing to charge almost zero for good B1.
As a result, entry will be deterred for a broader range
of entry costs.16 For instance, if good B1 is part of a
bundle then it would be unprofitable for a potential
competitor to enter and sellA1 as long as his fixed costs
exceed 0.07. In contrast, as shown in §§ 4.1 and 4.2, the
entrant could profitably enter with fixed costs as high
to 0.19 if B1 were sold as a stand-alone good. Thus
firms with fixed costs between 0.07 and 0.19 will be
deterred from entry if B1 is made part of the bundle.
By continuity, this result can extend to the case where
the bundling incumbent has slightly higher production
costs than the single-product entrant, a product on the
average valued less than the entrant’s product (i.e.,

16This is similar to the result in Whinston (1990), except that in our
model the power of the incumbent’s bundle derives from the large
number of goods in it, not from an inherent characteristic of any
particular good. In our model, large scale bundling may be profit-
able, even when bundling two goods is not.

lower “quality”), or both. In each of these cases, the
entrant will not find it profitable to enter despite a su-
perior cost structure or quality level.
This argument also applies in the case of a bundler

of n goods facing n potential entrants. If the n goods
Ai � A in the setting analyzed in § 4.3 are seen as
potential entrants competing with the goods Bi in set
B, Corollary 2 follows for large values of n.

Corollary 2. Entry deterrence. Given Assumptions
A1, A2�, A3, and A4, if the goods Ai cannot be offered as a
bundle, then there is a range of fixed costs jAi for which none
of these goods is produced, even though they would be pro-
duced if the products in B were offered separately.

It should be noted that the “aggressive” pricing of
the bundler and the resulting entry deterrence is not
based on any threats or dynamic strategies, e.g., arti-
ficially lowering prices in the short run to prevent en-
try. The bundler is simply choosing the price that max-
imizes profits in the current period. It happens that the
optimal pricing policy for the bundler also has the ef-
fect of making entry very unattractive. Of course, this
can make bundling even more profitable if it reduces
competition.
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5.3. Coordinated Entry by Offering a Rival Bundle
If the potential entrants can offer a rival bundle (e.g.,
if they merge or can coordinate their entry and pric-
ing), they may be able to profitably enter the incum-
bent’s markets. Specifically, if the entrants all enter si-
multaneously as a bundle, then they can all gain
sufficient market share to stay in business, even if they
would have had to exit had they entered separately.
The intuition for this result is that when the entrants
offer their own bundle of products that compete with
the original bundle, then a large number of consumers
will find it worthwhile to purchase both bundles be-
cause there is no correlation among the valuations of
the goods in each bundle, which means that for each
pair of goods, each consumer is equally likely to find
his preferred good in either bundle (see § 4.4 above).

Corollary 3. In the setting of §§ 4.3 and 4.4, if the Ais
can be offered as a bundle, for large n the total revenues for
the entrants are maximized by bundling the Ai goods, and
the unique equilibrium is characterized by two bundles, each
selling at a price of 1/6 per good, and consumers buying both
bundles.

Thus, if they can coordinate and offer a competing
bundle of the Ai goods, the n A firms will find it prof-
itable to enter even for fixed costs as high as 0.18.When
fixed costs are between 0.07 and 0.18, it is unprofitable
for the firms to produce the Ai goods and sell them
separately, but it is profitable to produce and sell them
as a bundle that competes with the B bundle. Con-
sumer welfare is significantly increased by the avail-
ability of the competing bundle, increasing from little
more zero if only one bundle is sold with no compet-
itors to about 0.33 if both bundles are sold.

5.4. Bundling, Predation, and Exit
We now consider the case in which the incumbent firm
sells a single information good and the entrant sells a
large bundle of unrelated goods. This case is the re-
verse of the case in § 5.2: If the incumbent sells good
Ai and a bundler sells a large bundle of unrelated
goods B � Bi, then the bundler can enter the newmar-
ket by adding good Bi to its bundle, even if it would
have been unprofitable to enter the market with a
stand-alone good.
The reason is that, as shown in § 4.2, the equilibrium

for competition between a bundler and a seller of a
single goodwith identical production costs and quality
leaves the bundler with the majority of the market and
higher profits, while the profits of the single-product
firm are reduced. If production were just barely prof-
itable for a single product firm selling good Ai com-
peting with another single product firm selling good
Bi, then it would become unprofitable for a single-
product firm selling good Ai competing with a bundler
selling good Bi as part of a large bundle. For instance,
in the setting of § 4.2, the act of bundling could force
a competing firm to exit if its fixed costs were greater
than the 0.07 that would be earned when competing
with a bundler. Without bundling, the same firm
would not have exited as long as its fixed costs were
greater than the 0.17 that could be earned when com-
peting with another single-product firm.
Similarly, there is a range of fixed costs for which

entry is profitable if and only if the entrant sells a
bundle.

Corollary 4. A entrant who sells a large bundle can
force a single-product incumbent firm to exit the market even
if it could not do so by selling the same goods separately.

If there are fixed costs of production, then the incum-
bent may find it unprofitable to remain in the market
with a reduced market share. As a result, the bundler
can successfully pursue a predatory strategy of enter-
ing new markets and driving out existing firms.
If the entrant did not have a superior product or cost

structure, this strategy would not be credible or suc-
cessful if the entrant sold its products separately. A
threat to temporarily charge very low prices in an at-
tempt to drive out the incumbent would not be credi-
ble if the entrant’s goods were sold separately. If the
incumbent did not exit, the entrant would not be will-
ing to follow through on such a threat; it would not be
a subgame perfect equilibrium strategy. However, the
mere fact that the entrant has the option of including
the new good as part of an existing bundle will im-
mediately make it a more formidable predator. Now,
it is credible for the entrant to charge low enough
prices to maintain a very high market share. What’s
more, even with this “aggressive” pricing strategy, the
entrant will be more profitable when it bundles its
products than it would be if it did not bundle. Thus,
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even when the incumbent has lower fixed costs, lower
marginal costs, or higher quality than the entrant, it
may be forced to exit when the entrant uses the bun-
dling strategy.

5.5. Bundling and Incentives for Innovation
Assume that firm A is considering an investment in a
market that does not currently face any competition. It
can create an innovation at some irreversible cost and
enter the market. Suppose second firm could, for the
same fixed costs and marginal costs and with a similar
quality, follow the first firm into the market, leading
to a competitive equilibrium between imperfect sub-
stitutes, as in § 4.2. For a range of values, this equilib-
rium will result in sufficient profits for the first firm to
undertake the innovation, even in the face of potential
entry by a similar firm. If fixed costs are somewhat
higher, the equilibrium duopoly profits will be suffi-
ciently lower than the monopoly profits that the first
firm will enter the market, but the second firmwill not.
In either case, the innovation will be undertaken.
While we assume that the costs and benefits of the in-
novation are deterministic, the analysis can be readily
generalized to stochastic values.
However, now the second potential entry is a bun-

dler of a set of similar goods in different markets. As
in the analysis of predation above, an entrant who is a
bundler can quickly capture most of the market share
in the new market. Knowing of this possibility, what
are the firmA’s incentives for innovating? Clearly, firm
A will find it less profitable to innovate and create new
markets because it cannot keep as large a share of the
returns. Instead of earning themonopoly profits or half
the total duopoly profits, firm A will keep only a frac-
tion of the market and much lower profits (0.07 in the
setting above). Incentives for innovation by such firms
will be reduced, and fewer innovations will be funded
and undertaken.
This result is consistent with claims by some entre-

preneurs that venture capitalists will not fund their
ventures if there is a significant risk that a competing
product might be incorporated into a large bundle sold
by a potential predator. The investors are, rightly, es-
pecially fearful of a potential competition by a firm that
already controls a large bundle of information goods.
A potential competitor who merely sells a stand-alone

good cannot as easily take away the market from the
innovator.
It is important to note that the effect of bundling on

innovation extends beyond the product markets in
which the bundler currently competes. If a potential
innovator believes that a bundler may choose to enter
some new market that could be created by the inno-
vator, then the innovator’s incentives will be reduced.
Some innovations will be unprofitable in this situation
even if they would have been profitable to undertake
had there been no threat of entry by the bundler or if
the only possible entry were by stand-alone goods.
However, this is not the end of the story. While the

single-product firms will have reduced incentives to
innovate, the bundler will have greater incentives. It
can earn greater profits by entering new markets than
the single-product firms could. Thus there will be a
shift of innovative activity from stand-alone firms to
bundlers. Whether the ultimate equilibrium will in-
volve a higher or lower total level of innovation will
depend on the ability of the different types of firms to
succeed with innovations. Furthermore, the types of
innovations that the bundler will undertake can be ex-
pected to differ systematically from the types of inno-
vations pursued by standalone firms.

6. Concluding Remarks
The economics of aggregation we identify are in many
ways similar in effect to economies of scale or network
externalities. A marketing strategy that employs large-
scale bundling can extract greater profit and gain com-
petitive advantage from a given set of goods. Econo-
mies of aggregation will be important when marginal
costs are very low, as for the (re)production and deliv-
ery of information goods via the Internet. High mar-
ginal costs render large-scale aggregation unprofitable,
which may explain why it is more common in Internet
publishing than in publishing based on paper, film,
polycarbonate discs, or other relatively high-cost
media.
Our analysis of bundling and competition showed

that:
1. Large bundles may provide a significant advan-

tage in the competition for upstream content.
2. The act of bundling information goods makes an
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incumbent seem “tougher” to competitors and poten-
tial entrants.
3. The bundler can profitably enter a new market

and dislodge an incumbent by adding a competing in-
formation good to the existing bundle.
4. Bundling can reduce the incentives for competi-

tors to innovate, while it can increase bundlers’ incen-
tives to innovate.
Although we analyze a fairly stylized setting in or-

der to isolate the effects of large-scale bundling on
competition, earlier work using the Bakos-Brynjolfsson
bundling model (Bakos and Brynjolfsson 1999, 2000;
Bakos et al. 1999) suggests that our framework can be
generalized in a number of directions. In particular,
Proposition 1 also applies, inter alia, to consumerswith
budget constraints, goods that are complements or
substitutes, goods with diminishing or increasing re-
turns, and goods that are drawn from different distri-
butions (Bakos and Brynjolfsson 1999). Furthermore,
the existence of distribution or transaction costs, which
are paid only once per purchase, will generally tend to
strengthen the advantages bundlers have compared
with sellers of separate goods (Bakos and Brynjolfsson
2000). The effects we analyze are, by design, purely
based on using bundling as a pricing and marketing
strategy to change the demand for a collection of in-
formation goods without (necessarily) any change in
any of their intrinsic characteristics or any change in
their production technology. Naturally, bundling can
be combined with changes in the goods to either re-
inforce or mitigate the effects we identify.
The development of the Internet as an infrastructure

for the distribution of digital information goods has
dramatically affected the competitive marketing and
selling strategies based on large-scale bundling. As we
show in this paper, the resulting “economies of aggre-
gation” for information goods can provide powerful
leverage for obtaining new content, increasing profits,
protecting markets, entering new markets, and affect-
ing innovation, even in the absence of network exter-
nalities or technological economies of scale or scope.
Large-scale bundling was relatively rare in the pre-
Internet era, but its implications for marketing and
competition are an essential component of Internet
marketing strategy for information goods.17

17The authors thankNicholas Economides, Michael Harrison,Donna

Appendix: Proofs of Propositions

Proposition 1
See the proof of Proposition 1 in Bakos and Brynjolfsson (1999).

Proposition 2
In the setting of § 3, the following lemma states that if n1 � n2, then
a bundle of n1 goods will extract more value from exclusive rights
to the single good than a bundle of n2 goods.

Lemma 1. If n1, n2 are large enough integers, and if n1 � n2, then y1
� y2.

Proof. We first prove that if k is large enough so that the prob-
ability distribution for a consumer’s valuation for a bundle of k
goods can be approximated by a normal distribution, then a bundle
with k � 1 goods will extract more value from a single good than a
bundle of k goods. The central limit theorem guarantees that in the
setting of § 3, the valuation for a bundle of k goods will converge to
a normal distribution. The lemma then follows by induction and the
application of an inequality from Schmalensee (1984).

Let xk be the average (per good) valuation for a bundle of k goods.
Denote by pk(p) the per good revenues of a bundler of k goods charg-
ing a price p per good and selling to a fraction qk(p) of consumers.
Let be the profit-maximizing price, and denote pk( ) by .p* p* p*k k k

For the lemma to hold, it must be

(k � 2)p* � (k � 1)p* � (k � 1)p* � kp*,k�2 k�1 k�1 k

or g(k � 1) � g(k) � 0, (1)

where g(k) � (k � 1) .p* � kp*k�1 k

For (1) to hold, it suffices that f is increasing in n, i.e.,

dg(k)
� 0. (2)

dk

Let h(k) � . Then g(k) � h(k � 1) � h(k), andkp*k

dg(k) d d
� [h(k � 1)] � [h(k)].

dk dk dk

Thus, for (2) to hold, it suffices that d/dk[h(k)] is increasing in n, i.e.,
that

2d
[h(k)] � 0. (3)2dk

From the definition of h,

d dp*k[h(k)] � k � p*kdk dk

Hoffman, Richard Schmalensee, Michael Smith, John Tsitsiklis, Hal
Varian, three anonymous reviewers, and seminar participants at the
1998 Workshop on Marketing Science and the Internet at MIT and
the 1998 Telecommunications Policy Research Conference in Wash-
ington, DC for many helpful suggestions. Any errors that remain are
only our responsibility.
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and

2 2d d p* dp*k k[h(k)] � k � 2 ,2 2dk dk dk

and thus it suffices to show that

2dp* d p*k k2 � k � 0, (4)2dk dk

where maximizes pk(p) � pq(p) � p(1 � Fk(p)), fk is the pdf forp*k
the average valuation of a bundle of n goods, and Fk is the cumu-
lative distribution of fk.

Next we show that (4) is satisfied in the case that fk � N(l, r/ ).k�
Let x � l/r and . Then we can write� � kl/ kr � kx� �n

dp* dp* d� 1 dp*k k k k�1/2� � k x , (5)
dk d� dk 2 d�k k

and

2d p* d 1 dp* 1 dp*k k k�1/2 �3/2� k x � � k x� �2dk dk 2 d� 2 d�k k

21 d dp* 1 dp* 1 d p* d�k k k k�1/2 �3/2 �1/2� k x � � k x � k x •� � 22 dk d� 2 d� 2 d� dkk k k

2 2 2d p* 1 dp* x d p*k k k�3/2∴ � � k x � . (6)2 2dk 2 d� 4k d�k k

Substituting (5) and (6) into (4), we see that (4) is satisfied when

2 2dp* 1 dp* x d p*k k k�1/2 �1/2k x � k x � � 0,2d� 2 d� 4 d�k k k

2 21 dp* x d p*k k�1/2i.e., k x � � 0.22 d� 4 d�k k

It thus suffices to show that and . The first2 2dp*/d� � 0 d p*/d� � 0k k k k

condition follows from inequality (11a) in Schmalensee (1984), and
the second condition follows from differentiating that inequality.

Proposition 1 implies that . In thelim y � lim y � ln →� 1 n →� 21 2

case of nonexclusive provision of the single good, if it is provided
outside both bundles, Bertrand competitionwill result in a zero equi-
librium price. As n1 and n2 get large enough, both bundles achieve
a market share close to 100%. Thus if the good is provided as part
of one bundle only, at equilibrium the outside good will realize rev-
enues close to zero while the bundler will be able to incrementally
extract lower revenues than when having exclusive rights to the
good. If both bundles include the good, neither bundler will be able
to extract revenues from it since (almost) all consumers will already
have access to it via the other bundle. Thus it follows that as n1 and
n2 get large enough, y1 � z1 and y2 � z2, and at least one of z1 and
z2 converges to zero. Thus

lim max(y , y , z � z ) � y ,1 2 1 2 1
n ,n →�1 2

which proves the proposition. �

Section 4.1. Equilibrium for Competing Substitute Goods
At equilibrium, neither firm benefits from lowering its price, taking
the price of the other competitor as given. The gray-shaded area in

Figure A-1 shows the additional sales for firm B if it lowers its price
by d, which equal dpA � d(1 � pA), or d. Thus if at price pB firm B
sells quantity qB, by lowering its price by d, firm B realizes new rev-
enues of dpB and loses revenues dqB from its existing sales. At equi-
librium, dpB � dqB, or pB � qB. If firm A lowers its price by d, it
realizes new sales of (1 � pB � pA)d, corresponding revenues (1 �

pB � pA)dpA, and loses revenues dqA from its existing sales. At equi-
librium, this yields pA � qA/(1 � pB � pA).

Then, and pA � pB, and the unique1 1� � 2q � � (p � p ) � p2 2B A B A

equilibrium is characterized by prices and that are given byp* p*A B

, corresponding quantities ,p* � p* � 2 � 1 q* � q* � 2 � 1� �A B A B

and corresponding gross profit , or approxi-2p* � p* � ( 2 � 1)�A B

mately 0.17.

Section 4.1. Monopoly Provision of Substitute Goods
If both goods A and B are provided by a single firm, it will set the
prices pA and pB to maximize its total revenues pAqA � pBqB. If the
monopolist lowers pB by an amount d, the additional sales for good
B are depicted in the gray-shaded area in Figure 2, and equal new
sales of dpA, and sales d(1 � pA) taken from good A. The correspond-
ing increase in revenues is dpApB � d(1 � pA)(pB � pA), and must be
offset against a loss of revenues dqB from existing sales of good B.
Thus the monopolist will choose pB so that pApB � (1 � pA)(pB �

pA) � qB. The corresponding condition for pA is pApB � (1 � pB)(pA
� pB) � qA, and it can be seen that qA � qB � 1 � pApB. In the
unique equilibrium the monopolist maximizes pA(1 � ), yielding2pA
optimal prices , and corresponding quantitiesp* � p* � 1/ 3�A B

. Revenues are per good (approx. 0.19), for totalq* � q* � 1/3 3/9�A B

revenues of (approx. 0.38).2 3/9�
Alternatively, the monopolist can sell only one good at a price of

0.5, with resulting sales of 0.5 and revenues of 0.25. Finally, as con-
sumer valuations for the two goods are i.i.d., consumers do not de-
rive additional value from their less preferred good and the goods
have zero marginal costs, if the monopolist bundles A and B he will
price the bundle at , and sell quantity , for the1/ 3 q* � q* � 2/3� A B

same total revenues of . Thus the monopolist cannot increase2 3/9�
his profits by bundling a single pair of competing goods.

Figure A-1 Increase in Sales by Firm B from Small Decrease in pB
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Proposition 3
Proof. We know from Proposition 1 that

1 1
lim p* � and lim q* � 1.B2. . .n B2. . .nn � 1 2n→� n→�

Let qB1(pB1, pA1) be the demand faced by firm B for good B1 at price
pB1, when firm A sets price pA1 for good A1. Define p̂B1(pA1) so that
qB1(p̂B1(pA1), pA1) � 1/2. In other words, given a price pA1 for good
A1, p̂B1(pA1) is the price at which good B1 achieves a 50% market
share.

For large n if firm B adds good B1 to the bundle of B2, B3 . . . Bn

and raises the bundle price by p̂B1(pA1), any change in the demand
for the bundle will be second order because marginal consumers are
equally likely to drop or start purchasing the bundle when B1 is
added at a price of p̂B1(pA1). The envelope theorem guarantees that
gross profits will be approximately

(p* � p̂ (p ))q* ,B2. . .n B1 A1 B2. . .n

and thus for large n firm B can extract gross profit of at least p̂B1(pA1)
from good B1 by including it in the bundle.

Because , as n increases, good B1 is eventuallylim q* � 1n→� B2 . . . n

made available to essentially all consumers as part of the bundle.
Thus firm A must set its price based to the fact that (almost all)
consumers already have access to good B1, and will thus choose pA1
to maximize as shown in Figure 3, resulting in price1� 2(1 � p ) p2 A1 A1

, corresponding sales and gross profit or1 2 2� � �p* � q* � p* �3 9 27A1 A1 A1

approximately 0.07. The corresponding P̂B1 ) is or approxi-5�(p̂* 18A1

mately 0.28. �

Section 4.2. Derivation of the Demand for Good B1
If pA1 � pB1, then

1 1 2q � (1 � (p � p ) � p ) (1 � p ) � (p � p )B1 A1 B1 A1 B1 A1 B12 2

1 1 2� � p � p � p .A1 B1 A12 2

If pB1 � pA1, then

q � 1 � q � p pB1 A1 A1 B1

1 1 2� � p � p � p � p p .B1 A1 B1 A1 B12 2

Thus, �qB1/�pB1 � �1 for pB1 � pA1 and �qB1/�pB1 � �1 � pB1 �

pA1 for pB1 � pA1. Furthermore, even if pB1 � 0, a fraction (1 � pA1)2
1�
2

of consumers will purchase A1 over B1. The resulting distribution of
valuations faced by firm B for good B1 when firm A prices A1 at pA1
is shown in Figure 4, and it has an impulse of measure (1 � pA1)2

1�
2

at the origin. This distribution has mean

p 1A1

l (p ) � xdx � (p � 1 � x)dx,B1 A1 A1� �
0 pA1

or

1 1 1 3l (p ) � � p � p . �B1 A1 A1 A16 2 6

Proposition 4
If Bi is not part of the bundle, this is easily shown based on Bakos
and Brynjolfsson (1999, proposition 2) as adding Ai has the same
effect as adding Bi. If both goods are produced, then introducing the
second good in the bundle will allow the bundler not to worry about
competition and extract nearly the full surplus created by the two
goods. If a consumer values one of the two goods at x (0 � x � 1),
then his value for both goods is x with probability x, and (1 � x)1�

2

with probability 1 � x, depending on which good is more valued.
Thus the mean surplus created by the two goods as part of the bun-
dle is

1 11 1 1 22 2(x � (1 � x) (1 � x))dx � � x dx � .� � � �
0 02 2 2 3

For a large enough n, the bundler can capture virtually the entire
surplus by including both goods in the bundle, or gross profits of
just under 2/3. We showed in § 4.2 that good Ai outside the bundle
would generate gross profits of approximately 0.07. Because good Bi

in the bundle will generate profits less than 0.5 (its mean valuation),
the bundler will increase its gross profits by at least 0.16 by adding
good Ai to the bundle. Therefore the bundler will be willing to ac-
quire good Ai.

We also need to consider the case where the bundler acquires
good Ai but leaves it outside the bundle. In that case, if the bundler
sets a price for good Ai, the mean valuation for good Bi in thepAi

bundle will be , and the quantity demanded1 1 1� � � 3l � � p � p6 2 6B A Ai i i

for good Ai will be as shown in § 4.2. The bundler would1� 2(1 � p )2 Ai

thus maximize total revenues

1 1 1 12 3p � p � p (1 � p ) � � p � pA B A A A Ai i i i i i2 6 2 6

1 12 3� � p � p � pA A Ai i i6 3

by setting , resulting in gross profit of 0.5. In other words,p � 1Ai

the bundler would optimally price the outside good out of the mar-
ket, maximizing Bi’s contribution to the bundle. Thus the bundler
maximizes his profits by including both goods in the bundle.
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