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Marketing Information: A Competitive
Analysis

Abstract

In this paper we propose a simple framework to investigate market
structures when the marketed product is information. In markets of
"information products," consumer acquisition strategies have to take
into account the relations (perceived correlations) among the prod-
ucts sold by the different information sellers, as well as their perceived
reliability in order to find the optimal number of products they wish
to buy. Our paper shows that these externalities lead to interesting
forms of competition. In particular, we show that under reasonable
conditions a "producer" is better off facing competition than being a
monopolist, and collusion in price among information sellers can in-
crease consumer surplus as well as profits.
(Information sales; Competitive Strategy; Complements; Sub-
stitutes)



..[the new statistical system designed for the Information Age].. would consist of three
economic sectors: goods-producing, services and information."

"The Spawning of a Third Sector: Information," Business Week, November 7, 1994, p.
48.

1 Introduction
In most countries the services sector has shown a rapid and stable growth
over the last few decades. It is not surprising, therefore, that the marketing
literature is rich in publications on the services industry (see, for example,
Lovelock 1984, Zeithaml, et. al. 1990, Congram and Friedman 1991, and
Palmer 1994). We tend to treat this industry as a homogeneous sector, al-
though often this is not justified. In a recent issue, Business Week argues,
for example, that "... with the dawn of the Information Economy, the tradi-
tional split [between goods and services] does not make sense." The article
proposes to take a new sector into consideration: information.'

Information products can take on a variety of forms: industry reports, con-
sulting services, educational programs, and professional opinions given by
medical, engineering, accounting/financial, and legal professionals, among
others. The term "information product" is rarely used in the above sense
in the literature. In a recent paper, Waterman (1990), for example, uses it
to categorize products such as television programs, computer programs and
media. In contrast, our definition follows Jensen (1991, p. 424), by referring
to information that is valuable for making decision(s), e.g. expert advice.
In what follows, it is more appropriate to think of a consumer who buys
newspaper(s) to find information before making a decision than of someone
who buys the same paper every day for distraction or entertainment. Jensen
(1981) reports detailed statistics on this industry (see Table 1) for the period
1982-1988. The table shows that this $17.7 billion industry is especially rel-
evant for marketing where most of the revenues are generated.2

'Using a broad definition for information products, the United States Department of
Commerce has recently estimated that professional fees for information-oriented products
and services reached over $375 billion in 1993. (From the U.S. Industrial Outlook 1993,
United States Department of Commerce, International Trade Administration, p. 42-1,
54-1.

2 Following Jensen's definition, the information services industry includes services such
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INSERT TABLE 1 ABOUT HERE

Despite the dynamic development of the "information industry" there is rel-
atively little academic work devoted to the subject. In this paper, we would
like to propose a simple game-theoretic framework to address some, mostly
competition-related, issues in information markets. Our main insight is that
information products face unique competitive structures. In particular, com-
petitive structures vary across the different regions of the perceived product-
attribute space. Namely, under some conditions information products are
substitutes whereas under others the same products act as complements,
leading firms to follow different marketing strategies. We see the most im-
portant contributions of the paper in the following. First, we propose a first
attempt to model "information markets" in a marketing context. Second,
our results shed some light on a number of observed marketing strategies,
including the likely fee structures for competing consultants, the benefits of
sharing market-information with competitors, and possible dangers in prod-
uct manufacturers setting up parallel consulting firms which serve the same
industry (e.g. IBM Consulting Services). Finally, and most importantly we
hope to provide managers and industry regulators with normative guidelines,
especially with respect to competitive issues. Many times information is only
one aspect of the product/service offered. Our model has to abstract away
from other important factors, that are crucial for the understanding of ob-
served market outcomes. As this is an early attempt to characterize such
markets the implications of our model - as of most theoretical models - have
to be seen with prudence.

In the next section, we provide a brief overview of the related literature and
discuss how our approach departs from existing work. The third section de-
scribes the basic model characterizing consumer behavior and the product
space. This is followed by an evaluation of equilibria for different situations
characterizing the market. In the fourth section we briefly explore the exten-
sion of the model to a two stage game and discuss potential limitations. The

as Dun & Bradstreet Business Information Reports, F. W. Dodge Construction Project
News, IMS International Sales Territory Reports and Consumer Reports among others. In
1988, the U.S. information sevices industry included some 1,500 companies (Jensen 1991).
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fifth section presents some illustrations and discusses practical implications.
The paper ends with a general conclusion and outlines possible extensions.

2 Related literature
An important stream of information economics has been mainly concerned
with the effects of information asymmetries on market outcomes due to op-
portunistic behavior of the economic agents (see, for example, Akerlof 1970,
Spence 1973, Rothschild and Stiglitz 1976, Grossmann and Hart 1983, Kreps
and Wilson 1982 in economics and Basu, et. al. 1985, Lal 1990, Chu 1992,
Padmanabhan and Rao 1993 in marketing). 3 Rather than concentrate on
asymmetric information in this traditional sense, in this paper we seek to
describe special aspects of markets where the marketed product is informa-
tion. Information asymmetry exists to the extent that sellers hold tradeable
information of value to consumers.4

Information trade in the sense used in this paper has been widely discussed
in finance in the context of asset markets. In a classic paper, Grossman and
Stiglitz (1980) argue that in the full revelation Rational Expectations Equi-
librium (REE) model information is a public good with no private value. In a
noisy rational expectations equilibrium, however, producers of costly private
information can recover their costs through asset trade. In an experimental
setting, Sunder (1992) shows that asset and information markets converge
to the predictions of the noisy REE model. His paper is very important as
it shows that even in "informative" markets with a constant supply of infor-
mation (where in equilibrium traders should not rely on privately produced
information) it takes time for unexperienced traders to learn to extract in-
formation from market variables. During this learning phase, traders rely on
external information (i.e. information products). In markets where the price
of information is fixed, no equilibrium can be reached and the information

3An excellent summary of the key information-related issues in the services context can
be found in Holmstrom (1985).

4 An interesting recent paper by Wolinsky (1993) looks at competition in a market
for services offered by informed experts who also diagnose how serious the consumer's
problem is. His paper, however, also focuses on opportunistic behavior when the expert
has an incentive to overstate the seriousness of the problem.
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market remains always functional. These experimental results suggest an
inherent relevance of information products in the context of industrial orga-
nization, where transactions are much less frequent than in asset markets,
therefore, it takes longer - if ever - for information to become a public good.
More recent work on information trade in financial markets includes impor-
tant papers by Admati and Pfleiderer (1986, 1988, 1990), who study optimal
selling strategies of a monopolist selling private information to traders who
partially reveal the obtained information through their actions.

We depart from existing work related to information markets in two ways.
First, we do not concentrate on financial markets where information revela-
tion,("information leakage") is the main issue. Second, the main focus of our
paper is on modelling the competition between information suppliers. In par-
ticular, we are interested in how the properties and interdependencies (con-
sumption externalities) of information products affect competitive structures.
The intuition behind our model is that consumers facing important decisions
may find it beneficial to consult several information sources when the relia-
bility of information is low and/or sources of information are independent. In
other words, higher correlations between information sources make informa-
tion products substitutes. Uncertainty and independence among information
sources, however, make them complements. Our paper is, therefore, related
to the literature on substitutes and complements (see for example the paper
by Matutes and Regibeau (1988) on product compatibility).

What makes information different from other goods and services is that these
later are either substitutes or complements in the relevant product-attribute
space, whereas information products can be one or the other depending on
their position within the same attribute space. This space is defined by the
basic characteristics of information products, namely their perceived relia-
bilities and similarity. The above characteristics of the product space lead
to unique forms of competition among information suppliers. In particular,
when information products are substitutes, competition between information
suppliers is more intense than in the situation when products are comple-
ments. In fact, we show that under reasonable conditions a "producer" is
better off facing competition than being a monopolist. We also find that
in some situations collusion in price among information providers increases
rather than decreases consumer welfare. These finding are consistent with
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the general theory on substitutes and complements and may explain, in part,
why some professional service providers are not adversely affected by direct
competition (e.g. two consultants in the same town), and why professional
fees may appear to extract higher than normal rents for the information
provided.

3 The model
To illustrate the model we will use the example of competing consulting com-
panies (firms) and their clients (consumers). This illustration is analogous
to a variety of other situations such as the competition between cardiologists
providing medical diagnosis, lawyers giving legal advice, or stock brokers giv-
ing buy/sell recommendations. One activity of consultants or specialists in
a specific industry is to sell customized reports on the status of the industry
and its future prospects. Firms that belong to the industry buy the report(s)
and use them when planning their business strategies. We will assume that
in the "relevant" time span the acquired information is not revealed in the
actions of consumers and that resale of the reports can not occur among
consumers. It is not rare in practice that a firm buys and compares sev-
eral reports, each from different consultants, to get a better picture of the
industry. The number of reports that the client buys depends on the per-
ceived reliability of each report (e.g. its perceived quality) as well as on their
perceived similarity (e.g. their perceived substitutability). Knowing these
perceptions, consultants optimally price their reports. The game between
the two firms and consumers is modeled as a simultaneous, one-shot game,
where firms choose prices (or output) and consumers choose the number of
reports they purchase. In this simultaneous game perceptions are exogenous
and fixed. Later we will discuss the case of a two-stage game where first,
firms choose their positions in the perceptual space and in the second stage,
the simultaneous game is played given these positions.

3.1 The players and the product space
3.1.1 Firms

Assume that the duopoly consists of two consultants selling reports. They
have similar cost structures and for simplicity we assume that the marginal,

5



0.2 al cr2P1

( (720.1 p	 cr2
2

P..I
0.11	 .......
,...., •••■■

as well as fixed cost of producing a report are 0. In section 4 we will explore
the implications of relaxing this assumption. We also assume that entry in
the industry is not possible.

Suppose further that the information content of consultant i's report consists
of a number, xi , that can be thought of as the predicted dollar value of
total business opportunities in the industry. We assume that xi is a random
draw from a normal distribution with mean m, the true value of business
opportunities and variance 01, which represents the inverse of the "reliability"
of firm i's report. The reports issued by different firms do not have to be
independent and we suppose that the x i-s are correlated with correlation
coefficient p. 5 The value of m is unknown to all players but the cr?-s and p
are common knowledge. Thus, the product space can be described with a
bivariate normal distribution with mean vector (m, m) and covariance matrix

where all parameters are exogenous.

3.1.2 Consumers

Suppose that consumers have different propensity to acquire information
about m, measured by the taste parameter 9. Thus, 9 refers to the con-
sumer's "type" and it is private information. Conceptually, it can be thought
of as the utility that a particular consumer gets for knowing the true value of
m.6 Wew assume that 0 is known to be distributed across consumers between
0 and 1 according to the cumulative density function .T. Thus, there is a
continuum of consumers and without loss of generality we normalize their
total number to 1.

5 Positive correlation of expert opinion is supported by empirical evidence. It can result
from the fact that experts share some information sources or that they have similar priors
due to common education, for instance. Negative correlation is unlikely but theoretically
possible.

6Consumers with high 0 values may be seen as "information seekers," although this
term is used to describe a more complex concept in the consumer behavior literature (see
Bearden, Netemeyer and Teel, 1989 and Thorelli and Becker, 1980 for references).
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Consumers can choose to buy 0, 1 or 2 reports. If the consumer buys one
report, say from firm i, her estimate for m will be x, with sample variance 4.
Upon buying two reports the consumer weights their content with their cor-
responding reliabilities 7 , therefore, her estimate of m will be 1- with variance
E2 , where

xi / 01 + x201 
X =

Val + Vol

and

2(7 2E2 = Crl  	 ( (7,2 + 40. + 20.10.2p).
( a? + a3) 2 ‘ 1

The distribution of the estimation error, (y = x i — m, if one report is bought
and y = "ff — m, if two reports are bought) is also normal with mean 0 and
the variance of the estimators. We assume that consumers have a quadratic
loss function, L(y) = y2 . Then, the expected loss of a consumer buying n
reports (n = 1, 2) is:

EnG = i y2fri(y)dy

where My) is the density function of y. It follows that the expected loss of
a consumer is equal to the value of the variance of the estimator. We assume
that the ex ante valuation for information is separable and linear in the basic
valuation for knowing m and the anticipated loss of the consumer. Thus we
define the expected utility of a consumer with type 0 by:

14 = a0 — bE,,G.

The first term, a0 can be thought of as the expected value of perfect infor-
mation. Parameter b, in the second term, is a coefficient of risk aversion that

7The literature on expert resolution suggests several possible weighting schemes to com-
bine overlapping expert opinion (see, for example Winkler 1981, Makridakis and Winkler
1983, Ashton 1986, Clemen 1987, Gupta and Wilton 1987, Morrison and Schmittlein 1989,
Schmittlein et. al. 1990). A good review can be found in Clemen (1989). In addition
to the above weights we have also tried several other weighting schemes, including simple
average, weighting by the inverse of the standard deviations and the weights suggested by
Winkler (1981) which take into account the dependence of the reports. The results are
virtually equivalent to the ones presented below.
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we assume to be constant across consumers. In the following discussion we
will set a and b equal to 1 to simplify the analysis.8

Four additional comments should be made about the utility function defined
above. First, utility does not depend on the content of the reports. As men-
tioned before, consumers do not know this value before making the purchase
decision, so their ex ante utility for the information should not depend on it.
Second, the separable form is adopted for mathematical tractability and is
similar to that used in the literature on network externalities (see Katz and
Shapiro 1985). A second paper (available upon request) develops a model
based on a non-separable utility function, similar to the one used in the verti-
cal differentiation literature (see Tirole 1992, Chapter 2). There, 8 is defined
as the consumer's willingness to pay for the quality of the purchased infor-
mation. Although the equilibrium conditions are different, the implications
of that model are similar to the ones presented here. Third, the utility func-
tion together with the assumption on the distribution of 8 provides a natural
limit to cr?, above which it is not reasonable to believe that the information
market will develop (if o > 1 then a single report gives negative utility to
all consumers). Finally, it is important to note that we do not want to ex-
plicitly model how consumers evaluate the reports. This may be specific to
each client and unknown to firms. We rather seek a reasonable description
of how the market behaves on the aggregate, in the eyes of the consultants.
In a review on the value of information from a decision theoretic point of
view, Hilton (1981) shows that unless all the details of the decision problem
are specified, it is not possible to make general statements about the actual
value of information. In our model, we capture the variety and complexity
of the consumers' decision problems by the distribution over 9.9

Using this utility function, the expressions for the estimator variances, and
our assumptions about a and b, the net surplus of a consumer with parameter

8The effect of a higher b is simply equivalent to a proportional increase in both o-s, i.e.
a parallel shift in the parameter space.

9In Appendix C (all appendices are available from the authors upon request), we provide
an alternative derivation of the above utility function based on Bayesian decision theory,
where consumers are heterogenous with respect to their prior means. In this extension we
also provide a detailed description of the consumers' decision problem.
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if both reports are bought,
if only firm i's report is bought,
otherwise.

U = (1)

8, given that firms charge prices p i for their reports, is:

The separable form of the utility function implies that for any parameter
values and any vector of prices, the number of reports to be bought by
those consumers who actually decide to buy as well as their brand choice,
is identical. (Not all consumers will buy, however.) From expression (1), it
is clear that the relevant decision variable for any consumer is the hedonic
price of information, that is, the price adjusted for reliability (see Katz and
Shapiro 1985). Let cki denote the hedonic price when only 1 report is bought
and V) when two reports are bought:

2
(ki = tri + pi

and
0.

'

20.

2

2 

(a? + c4 + 2,7 1

0.
2p ) + Pi + p2.

0 ....= E2 + pi + P2 = 	

(a1 + (73)2
We derive the solution(s) to the simultaneous one-shot game as follows. Sup-
pose that in equilibrium the optimal number of reports is n-, (n* = 1, 2).
This restricts the location of equilibrium prices, i.e. provides a condition that
these prices have to fulfill. Given n*, we solve the game among firms and get
equilibrium prices p". Finally, we feed back these prices in our ex ante condi-
tion to make sure that n- is still optimal for consumers. This way we delimit
the parameter region where the (n-, p*) pair forms a Nash equilibrium in
pure strategies.

3.2 Solutions of the game

In what follows we will distinguish three cases. First, we explore the model
with a monopolist. Next, we take the case of two competing consulting firms.
Finally, we examine the case when a monopolist can internalize competition
by creating two marketing subsidiaries that consumers perceive as being in-
dependent (i.e. producing the reports independently). 10 We compare the

'°Note that even in this case the reports may be correlated but not "more" correlated
than the reports of two competing consultants. The monopolist could also pool the content
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equilibria that emerge under monopoly and the different forms of competi-
tion. For the remaining discussion we will assume that is the c.d.f. of the
uniform distribution between 0 and 1. We also assume that o < 1 for i 1,
2.

3.2.1 Monopoly

The monopolist sells a maximum of one report to each of her clients. Ex-
pression (1) becomes U=9-0= 0— o-2 — p and given our assumption on
.r, the demand faced by the monopolist is

D(p) = Pr(U > 0) = 1 — 0 = 1 — cr 2 — p.

The optimal price charged by the monopolist is pd" = 1241 — cr 2 ). Output is
" — -}(1 — cr2 ) and the monopolist's profit is z- Ai = ifi — (72\2.
q — 	 k ''	 ) Given p"

and the uniform distribution of 0, total consumer surplus is:

SAI =	 e — (cr2 pm )c10 = —(1 — cr2)2
0.2 +01	 8

3.2.2 Duopoly

Here consumers can decide to buy zero, one or two reports depending on the
cr?-s, p and the prices. First, let us consider an equilibrium in which all con-
sumers who decide to purchase any reports buy only one each. Proposition
1 states the conditions for the existence of such an equilibrium:

Proposition 1 Assuming that firms compete Cournot-wise, there exists a
unique Nash equilibrium in pure strategies in which consumers buy at most
one report if

1 + a2
> a 	 V i,j

2 —

of the separate reports and sell a single report for a higher price. This may not be always
possible if consumer perceptions are linked to the reputation of "brands" (see the discussion
later about the interpretation of the attribute space). In such cases the monopolist may
not be able to convince consumers - at least in the short run - that the "master report" is
of higher quality than one of its components.
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+
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i
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2
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Proof of existence: In a Cournot equilibrium where both firms have positive
sales we must have 01 = 02 = 0. 11 For consumers to buy at most one report
the equilibrium prices have to fulfill

0 — 0> 0 — 0

for all 0, i.e. the hedonic price of one report has to be less than or equal to
the hedonic price of purchasing two reports:

4 � li/ . (3)

We derive the equilibrium given (3) and then check for which region of the
parameter space is it fulfilled. Note that if (3) holds and the hedonic prices,
0i , are equal, the products are perfect substitutes. Total demand is the same
as in the monopoly case, D(0) = 1 — 0 and straightforward calculations
give the unique equilibrium output, e = .1, (1 — 244 + a:). Note that these
outputs are non-negative if and only if (1 + an/2 > o di, j. Given equilib-
rium outputs, 0 = 1 — qf — 4 ', from which prices can be easily calculated:
pc --1(1-2o1 + al). Putting these prices back into condition (3) and using
the definitions of 0 and E2 results in inequality (2) of the proposition and
completes the proof. 0

If a Cournot equilibrium exists, profits are arc = 4(1 — 20? + crD 2 and con-
sumer surplus can be calculated given 0:

SC = 1
1 

0 — 0d0 = —(2— cr? — crD 2 .
0	 18

11 Assuming Cournot competition is equivalent to assuming that firms build up a capacity
to produce reports that allows them to have 0 marginal cost. Every unit above capacity,
however costs infinity. This assumption can be relaxed. Assuming Bertrand competition
we can also derive an equilibrium where consumers purchase at most one report. Then
condition (2) becomes

if cd > erl .

/0.2 ± (52)

P>
 > v 1	 2

2
,

' — 2(cricr2)3

cri + o-i

20'10'2
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Now let us consider an equilibrium in which consumers who decide to pur-
chase buy two reports. Proposition 2 states the conditions for such an equi-
librium to exist.

Proposition 2 Suppose that a, < o. There exists a unique, symmetric
Nash equilibrium in pure strategies in which consumers buy zero or two re-
ports if

P^ (cr1 + o 
)2 

(3C2 — 1) — ^
1 

+ 
cr

4(o•1o2)	 `	 2u1o•2
	 (4)

Proof of existence: In equilibrium, buying two reports is optimal for all con-
sumers who decide to purchase if and only if

and q5 > b. (5)

Given this assumption, the reports are perfect complements and thus the
demand faced by each consultant is

D(b)=1 —=1— E2—p=— p3. (6)

Equation (6) is the probability that a consumer will buy from consultant i.
When this is the case she will also buy from j since condition (5) is met. Note
that now the consultants are competing in price. Given demand in (6), the
unique equilibrium price of both consultants is given by pP = s (1— E2 ). Since
the equilibrium prices are symmetric, given our assumption that a < ^^, only
the first inequality is relevant in condition (5). Feeding the equilibrium price
back into this condition, we get (4) and the proof is complete. D

In the above price game the output of each consultant is qP = 1(1 - E 2 ), and
their profit is irP = 9(1 — E 2 )2 . Note that since both firms have exactly the
same prices and outputs, their profits are equal as well, i.e. the seller with
the lower quality report (higher o.2 ) "free-rides" on the other. Now consumer
surplus is given by

SP = r 6 — ^d8 = 1 (1 — E2)2.
J	 1^	 8

In summary, if condition (2) holds then there exists a Cournot equilibrium
under which some consumers buy one report. If condition (4) is fulfilled,

12



there exists an equilibrium to the price game in which some consumers buy
two reports. Figure 1 illustrates these conditions in the parameter space (01,

p). The two surfaces delimit the regions defined by (2) (over surface la)
and (4) (under surface 1b). The two regions do not intersect, which ensures
uniqueness of the two Nash equilibria in the corresponding parameter regions.
Figure 2 shows cross sections of the parameter space when cri = cri , i.e. the
competitors are symmetric (Figure 2a) and when p 0, i.e. their reports
are independent (Figure 2b). The more the reports are correlated and the
more reliable they are the more the products become substitutes and the
more competitors have incentive to decrease prices (increase quantities). In
the opposite case, products become complements and equilibrium prices tend
to increase. There is a region in the parameter space where no competitive
equilibrium exists (at least in pure strategies).'2

INSERT FIGURES 1 AND 2 ABOUT HERE

Now let us compare the monopolist's profit to that of a firm operating in
duopoly. If in equilibrium one report is bought by some consumers then
profits are always smaller than under monopoly. If, however, the two-reports
equilibrium holds under duopoly, then the monopoly profit turns out to be
smaller than the duopoly profit. The condition for this is exactly the con-
sistency condition (4) of proposition 2. This means that a monopolist who
cannot commit to have two independent subsidiaries and that operates on
an information market where the products are complements, will be bet-
ter off encouraging the entry of competition. Not only the monopolist, but
consumers too benefit from this move, i.e. total welfare increases unambigu-
ously (compare Sm and SP when (4) holds). Proposition 3 summarizes these
results.

Proposition 3 (a) If the conditions of the one-report equilibrium hold, prof-
its are smaller but consumer surplus is higher in the competitive equilibrium
than under a monopoly regime. (b) If the conditions of the two-reports equilib-
rium are valid both profits and consumer surplus are higher in the competitive
equilibrium than under monopoly.

"It is likely that there is a mixed strategy equilibrium when the reliabilities of the
reports are not substantially different. When the difference between the er-s is high the
firm with the lower quality product is driven out of the market.

13



3.2.3 Monopoly with two independent marketing subsidiaries

If under some conditions the monopolist and consumers are better off in a
duopoly where firms charge higher prices, dearly the monopolist may be
interested in creating two marketing subsidiaries which are perceived by con-
sumers as being independent. In this case the monopolist has to decide alone
about the prices of the two reports given their characteristics, thus internal-
izing the price competition. As mentioned earlier, this situation is equivalent
to pooling the content of the two reports and sell the resulting single report
for a higher price. Furthermore, one can also think of this situation as two
firms producing their reports independently but colluding in price. The mo-
nopolist has to decide which strategy is feasible under the existing marketing
and legal constraints.

Having two subsidiaries, the monopolist can always decide to shut down the
one producing the lower reliability report. In this case the outcome is equiv-
alent to that of a monopolist who cannot commit to have two independent
subsidiaries. It is more interesting to explore the situation when both of
the subsidiaries sell reports. We have to check when is this possible and
when will the monopolist want to have this configuration rather than keep-
ing a single firm. First, let us see when is it possible to sell two reports
with monopoly pricing. We will see that many possible price schedules are
possible. The monopolist can choose, for instance, to subsidize one of the
subsidiaries. Proposition 4 establishes the relevant conditions for a specific
pricing rule, where the monopolist sets the hedonic prices of the individual
reports to be equal.

Proposition 4 Suppose that ai < cri . If a monopolist can credibly commit
to have two independent subsidiaries and if the hedonic prices, ck i and (1); of
the individual reports are set to be equal, the monopolist can sell two reports
if

1 0.2	 $7 1 	 a2	 ,2
1	 " 2 

P < 	

22 

( 2 (cr? cr” -4- 1 )32(cri o-2 )3	 2o-1cr2

(o
	 , .2 )2	 2	 ,.2

6(cr
"2/  (2(0.? + al)	 1)	 "1 -I- `" 2 

	

1 cr2 )3	20r1o2

and

P<
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Proof: As in the previous proof, for those consumers who decide to pur-
chase at all, it is optimal to buy two reports if and only if inequalities (5)
hold. Then the demand faced by each subsidiary is as defined by (6). The
monopolist's problem is to maximize the sum of the subsidiaries' profits by
choosing pi and pi . In fact, the problem is over defined and the monopolist
needs to choose only the sum of these prices. The optimal value of this sum
is g + .74 J, (1 — E2 ). Given our assumption on the hedonic prices, we can
calculate the prices of the reports: pf = 1(1 — E 2 )-F -}(a.? — cr?). These prices
are both positive if and only if (7) holds. Given these prices, condition (5)
collapses to one inequality that leads to condition (8). 0

Two comments should be made about proposition (4). First, our assumption
on the equality of the hedonic prices is arbitrary and other price schedules are
also possible. Nevertheless, if the difference between the reliabilities of the
reports is not too large, this pricing scheme makes intuitive sense. Second,
note that (8) is the complementary region to that defined by condition (2)
of Proposition 1. Figure 3a illustrates the region where both condition (7)
and condition (8) are valid. To market two reports the monopolist has to be
located under both surfaces in the parameter space simultaneously. Figure
3b shows the intersection of these conditions when the correlation between
the reports is 0. When two reports are sold, one by each subsidiary, output
(of each) is qs = 1-(1 — E 2 ), total profit of the monopolist is or s = 1 ( 1 — E2 )2
and consumer surplus is S s = 28-(1 — E2 )2 . Both total profit and consumer
surplus are higher than under competition if the monopolist can commit to
have two marketing subsidiaries in accordance with the theory on perfect
complements. Proposition 5 summarizes these results.

Proposition 5 If a monopolist with two marketing subsidiaries can sell two
reports to some of the consumers, aggregate profits as well as consumer sur-
plus will be higher than under competition.

INSERT FIGURE 3 ABOUT HERE

This last result has important implications for regulators of information mar-
kets. In ambiguous situations (o 0), or when several experts are likely
to be consulted, everyone is better off if independent information providers
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are allowed to jointly decide on the price that they charge for their services.
The problem of such a cartel is to convince customers that the members
"produce" independently from each other, i.e. to credibly commit to the
independence of the members.

Finally, we have to check whether the monopolist is always willing to keep
both of the subsidiaries. By comparing monopoly profit having a single firm
with that when operating two subsidiaries we get the following condition: if
o > a-; the monopolist is willing to keep both subsidiaries if and only if

P < 
(a? + (72) 2 0.2

.	
cr? + (73.

2((7, (72 )3 	 20'1(72

Note that this condition delimits the complementary region to that of a
1-report equilibrium under Bertrand competition (see footnote 11). It is
easy to check that this condition is never restrictive (the constraint is never
binding) in the feasibility region of the specific two-subsidiary pricing strategy
in Proposition 4 (i.e. when conditions (7) and (8) both hold). This finding
is summarized in the following proposition.

Proposition 6 Assume that the pricing rule is such that the hedonic prices
of the individual reports are set to be equal. The monopolist who can commit
to have two independent marketing subsidiaries always wants to keep both of
them, when selling two reports is feasible.

4 Extensions and limitations

4.1 Two-stage game with costs
Until this point, we have assumed that the perceived attributes of the reports
are exogenous and the cost of producing a report is 0. In fact, the meaning
of this later assumption is that the unit cost of producing two reports with
different er-s is the same, since 0 (the valuation of perfect information) can be
always redefined as the excess of the consumer's basic willingness to pay for
knowing m over the constant per unit cost. In this section we informally ex-
plore the implications of relaxing these assumptions. Costs can be entered in
the model as fixed or variable costs. We will analyze their impact separately
for different interpretations of the parameter space, ((7 i , 0-2 , p).
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4.1.1 Fixed costs

In our model the parameters, al , u2 and p cannot be influenced by firms. One
could think of an extension in which the previous simultaneous game is the
second stage of a two-period sequential game. In the first period, producers
choose their positions in the perceptual space at some fixed costs, K i (cri ) (see
Hauser and Shugan 1983), and compete according to our previous analysis in
the second stage (p can stay exogenous but may also be influenced by firms
at some cost). This case would be analogous to situations where the experts
first need to establish reputations and then compete accordingly. The cost
of establishing a reputation can come from the costs of a "good" education,
the purchase of expensive equipment or from a costly marketing campaign.
The parameter space can thus be seen as a perceptual space describing the
consumers' (subjective) evaluations of the quality of the reports.

With fixed costs in the first period, producer i needs to maximize:

cri ) — Ki(ai)
	

(9)

with respect to In expression (9), ri(a, cri ) is the second period equilib-
rium profit given of and cr. Note, that this profit function is not continuous
in cri and we can expect the equilibrium positions in the parameter space to
be very sensitive to the cost function, possibly leading to corner solutions.

In the previous sections we have seen that collusion in price may not always
hurt consumers. Specifically, in the region of the parameter space where two
reports are sold, consumer surplus (as well as firms' profits) increases when
producers collude in price. This is not the case, however, in the parameter
region where the Cournot game is played. In a two stage game, collusion
can take-on another form. Firms can collude by jointly optimizing when
choosing their positions in the parameter space. Thus, in the second stage,
they may play a game that is more favorable to each of them. These findings
may suggest that fixed costs may in part be responsible for the differences
in the overall reputations of non-regulated professions based on "information
marketing" (i.e. the equilibrium positions of their members in the parameter
space).
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a2 + ,2
1 , "2 

2cr1a2
(10)

4.1.2 Variable costs

It is possible that better perceived reliability is acquired with higher fixed
costs as well as higher variable costs. The firm may use higher quality paper
in producing its reports, for instance. We can see how the results of the
previous sections change when, in the second stage the marginal cost of
producing a report with higher perceived reliability is also higher. Appendix
A contains the equilibrium prices, outputs, profits and the consumer surplus
of the games analyzed in the previous section. Here, we are more interested
in the influence of costs on the validity of equilibria in the parameter space.
Condition (2) of the one-report, Cournot equilibrium now becomes:

and condition (4) of the two-reports equilibrium changes to

I 2	 212	 cr? 4- cr3p< kai + '72)  (3.72 1 + c, 2cj) 	 .
4(a1(72) 3 	2cri 02

where ci = c(o-i ), i = 1, 2 is the marginal cost of producing a report and
01 + Ci < CI + Cj.13

Simulations with three simple marginal cost functions, c(cr) = k I o-, c(o-) =
k(1 — o•2 ) and c(u) = k(1 — cr), indicate that as the difference between
the marginal costs of two producers with different u-s increases (k becomes
larger), the 1-report equilibrium region increases, whereas the 2-reports equi-
librium region decreases, i.e. both surfaces, defined by setting conditions (10)
and (11) to equalities, move downwards along the vertical axis, p. The region
between them (where only mixed strategy equilibria exist) becomes smaller.
In sum, increases in differences between the marginal costs of competitors,
having different reliabilities, results in the 2-reports equilibrium being fea-
sible when both reports have lower and lower reliabilities. The intuition

13The condition for a 1-report equilibrium under Bertrand competition changes to

tcr2 + o.2)2
	 ff2 + 0.2

p > ‘ 1	 21  (0.2	 0 .1	 - 1	 2 
2(o o 2 )3 ` J	 s i	 2OIO2

if ed + ci > al + ci .
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behind this result is that increasing marginal costs lead to increasing prices
in both types of equilibria. Consumers are, therefore, more inclined to buy
only one report. Figure 4 shows conditions (10) and (11) for the last two
cost functions mentioned above, when p = 0 and k = 0.5. 14 It is interesting
that under some cost structures, there are more possibilities for firms with
very different reliabilities to co-exist (see Figure 4). This may suggest that
marginal cost structures may be in part responsible for differences in the
variance of perceived quality within different types of information markets
(variance in the quality of medical diagnosis versus variance of quality in the
consulting industry, for instance).

INSERT FIGURE 4 ABOUT HERE

4.2 Potential limitations
The proposed model has made several simplifications. First, the present pa-
per studies competition in a duopoly. In Appendix D, we show that the basic
results are valid for oligopolies, at least in the case of symmetric competitors.
While beyond the scope of this study, a more complete analysis of asymmet-
ric oligopolies may be warranted. Second, our model uses a specific definition
of information. In Appendix B, we examine the case where information has
a somewhat different meaning. In this extension, information suppliers have
different information structures (in the sense that their partitions of the state
space are different) and consumers are interested in having the finest possible
partition of the state space (see Milgrom (1981) and Sebenius and Geanako-
plos (1983) for details). The informal analysis indicates that the results are
similar to the ones found here.

Finally, our model considers a simultaneous one-shot game. This is justified
in many situations. It is not uncommon that managers need to make one-
shot decisions to buy from one, two or no information sources due to the
lead time required to collect the data and the lack of time post delivery to
order additional opinions before decision making. In reality, the purchased
information is rarely a simple value as modeled here. Thus, the evaluation

"These cost functions follow better our model, in which everything is bounded between
0 and 1, than c(o) = k I cr.
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of the reports may be lengthy, therefore, consumers have to gather informa-
tion before they have the opportunity to evaluate it. 15 Often, purchasing
information means subscription to an on-line database. This decision may
be independent from a specific application of the database.

From a modelling point of view we have chosen a static model for two reasons:
First, our utility function depends only on the reliability and dependence of
the reports and this is assumed to be common knowledge. A dynamic model,
therefore, would provide the same results. One could consider the case where
the utility for additional information depends on the value of previously pur-
chased information (i.e. the purchase of the second report is contingent on
the content of the first). Note that in this case firms would make their prices
contingent on the value of their own reports. This would allow rational con-
sumers to extract the values in the reports from the observed prices without
buying the reports, i.e. the market would break down. Our model preserves
the rationality of consumers and the existence of the market by assuming a
simultaneous game. This approach also allows a simple way to model the
empirical finding that consumers are not as sophisticated as it is consistent
with Bayesian updating (see, for instance, the empirical work by McKelvey
and Page 1990). Providing a dynamic model of information markets is a
challenging task left for future research.

5 Discussion
The proposed framework specifies a separable utility function, and assumes
that consumers make a unique decision to purchase from none, one or two
sellers. With these assumptions as caveats, our investigation generates two
surprising outcomes based on the premise that consumers face high uncer-
tainty and maximize the expected value they receive from the information
providers: (1) firms may be better off facing competition which simultane-
ously increases profits and consumer welfare, and (2) if competition among
independent information sellers can be internalized via a monopoly with in-
dependent marketing subsidiaries, then consumer surplus is higher than that

15When evaluating marketing effectiveness using scanner data, for example, clients of
market research companies, such as A.C. Nielsen or IRI Inc., have to order all marketing
research well in advance, before seeing the result(s) of any reports.
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achieved under unrestricted competition. Both outcomes have interesting
marketing and public policy implications given the increasing importance of
the information industry. In this section we would like to illustrate our re-
sults based on some observed market outcomes. As mentioned earlier the
insights gained from our stylized model have to be interpreted carefully.

5.1 Entry encouragement
5.1.1 Consulting fees

It is often suggested that consultants' fees are extremely high and this despite
the common belief that the output of consultants is often ambiguous. Such
high fees might be justified using the following reasoning: "Managers are
risk averse and are more comfortable if they can support their decisions by
the written advice of a reputed consulting firm, which allows them to cover
themselves. Thus, they are ready to pay a higher price to the consultants".
Since consulting advice is essentially information, our model suggests an al-
ternative explanation. By their very nature, many business decisions are very
risky given the uncertainty of their outcomes. When important decisions are
made (e.g. involving large capital investments, layoffs of personnel, or new
product launches) and the uncertainty of the outcome is very high, firms will
want to hire several experts. By hiring several consultants the firm expects
to reduce this uncertainty. This is more so the higher the uncertainty of the
outcome (the higher o.2 ). In this sense the services that the consultants offer
are complements and equilibrium prices tend to increase.

Such outcomes are observed in East-bloc countries where most of the in-
dustries face fundamental reconstruction and this in a very risky economic
environment. In spite of the fact that in these countries resources are thin,
consulting firms are able to maintain high fee structures (despite having
lower input costs by hiring locals). Since there is a lack of clear accounting
standards, accounting firms in these countries also face such markets: mul-
tiple consultations reduce the uncertainty about the financial status of firms
being evaluated. In such circumstances, entry may be encouraged by the
monopolist.
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5.1.2 Co-marketing arrangements

That entry can be encouraged by the single monopolist in information indus-
tries explains the apparently irrational behavior of one firm specializing in
publishing industry reports for the mobile communications industry, EMCI
Inc. The firm regularly swaps its client mailing lists with competitors 16 . This
is direct evidence that reports in this industry are complements since EMCI
does not expect their customers to buy competitors' reports instead of EMCI
reports; the management expects customers to purchase from both.

5.1.3 Creating marketing subsidiaries

Entry, encouragement is more likely to occur when information sources are
independent. This finding has implications for "product manufacturers", for
example, which are recently diversifying into "information selling". Such
is the case of computer manufacturers offering "independent consulting" or
engineering services. The management of IBM, for example, has recently
identified its primary competitors as the big consulting companies, instead
of DEC, Apple or Unisys. In large information systems projects, consul-
tants have recently acted as prime contractors who then purchase equipment
from the manufacturers at discounted prices. Recognizing this situation, the
new strategy of IBM is to create an independent consulting firm, the IBM
Consulting Group.' 7 This policy is not unique among big computer manu-
facturers. The idea is that the consultants of such newly created firms will
carry the reputation of the manufacturers but would act as totally indepen-
dent agents. In the guidelines of IBM, employees of IBM Consulting Group
can propose non-IBM equipment to their clients, in fact they are told to
provide the best solution for their clients regardless of whether it is based on
IBM equipment or not.

Industry experts are quite skeptical about this solution. The obvious reason
is that even if the agents are allowed to propose non-IBM based solutions
it is difficult to believe that their approach to any problem would not be

'6Based on a personal interview of the company chairman, September 20, 1993.
'7The IBM Consulting Group was launched worldwide in October 1992 with about

1500 management and functional consultants who previously worked for IBM in various
positions.
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biased towards the mother firm. This can result from the mere fact that
they tend to be aware of more solutions based on IBM machines. Clearly
the correlation between the two information sources, IBM manufacturing and
IBM consulting may be too high to make the two firms' services complements.
If IBM can not convince the market that the two represent two truly different
information sources, then the client is better off directly asking an IBM
salesman for the IBM solution (which is free of charge).

5.2 Regulatory implications
Our model finds that consumer surplus as well as profits can be greater when
competition among independent information sellers can be internalized. The
implications of this finding is of relevance to situations where competing in-
formation providers are regularly and periodically consulted due to the high
uncertainties faced by the consuming public. For example, it would seem
reasonable in legal proceedings that the court system be responsible for the
hiring (and, therefore, pricing) of consultations of expert witnesses, as is com-
mon practice in many European countries (rather than both parties hiring
several experts representing the opposing sides). Similar arguments might
be made for providers of certain health services. Planners are divided on
the issue of how free a medical services market should be? While this is a
complex discussion, our findings concern one subset of medical services, the
provision of expert diagnoses. The last result of the previous section might
be directly applied by regulators of such industries. The result implies that
sometimes it is pareto optimal if a central planner sets the price for such ser-
vices. In this way, the planner internalizes the effect of the price competition
among experts. Such policies can be observed in France, for example, where
there is an upper limit to the price a doctor can charge for various routine
diagnostic visits. 18 This does not apply for all treatments however. Similar
price controls have been set in France for certain consultations with lawyers.
Again, such intervention will be optimal only in situations when uncertainty
is sufficiently high and moral hazard problems related to the independence
of agents can be credibly overcome.

18The French government has recently been forced to introduce the "Carnet the Sante",
a medical record booklet which exists to discourage individuals from visiting multiple
doctors for the same illness since the government traditionally reimbursed all diagnostic
visits.
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6 Concluding remarks
This paper proposes a model to explain competitive structures in markets
for information. Such markets become more and more common with the
development of the services industry. Our approach concentrated on mod-
eling competition, given the interdependencies among information products.
These externalities lead to counter-intuitive results regarding competitive
structures which imply various policy options. Some examples in the infor-
mation services, medical and legal professions are provided to illustrate these
conclusions. Information is often only one aspect of the total product/service
sold which suggests that the results reported here may have wider applica-
bility than "information-only" products. It is important to realize that in
these cases our results can not explain alone the observed market outcomes
but only provide insight with respect to information-related aspects. We
have also highlighted a number of interesting research directions. Besides
the development of a dynamic model it would be interesting to analyze in
more detail the two-period extension of the game, where competitors first
choose positions in a perceptual space. One could explore the effect of differ-
ent cost structures on the equilibrium positions of the competitors as well as
their incentives to collude or compete. We leave these extensions to future
research.
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TABLE 1: THE US MARKET FOR INFORMATION SERVICES IN 1988.

Information Subject Area

Estimated
1988 Revenue

($ billion)

Estimated
1988 Share

(%)

Average Annual
Increase in

Revenue From
1982-1988 (%)

Market/Marketing/Media
Research: 6.6 37.3 13

Economic/Financial/
Securities: 3.9 22 16

Credit/Check authorization: 2.4 13.6 11
Product/Price: 1.5 8.5 9
Legal/Regulatory: 1.4 7.9 10
Medical/Scientific/

'Technological: 0.8 4.5 12
All others: 1.1 6.2 8

Total industry: 17.7 100 12

Note: Adopted from Jensen (1991)
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Appendix A: Equilibria with marginal costs
In this appendix we will list the equilibrium outcomes of the game(s) dis-
cussed in detail in the text when marginal costs are different across competi-
tors with different reliabilities. The results are equivalent to those reported
in the text when costs are assumed away. Let c(cr) be the marginal cost of
producing a report, given technology a. To ease notation define c1 = c(o i)
and E = o.2 c(a). Note that E can be thought of as the "effective cost" of
a producer. Suppose that c(a) = k(1 — a). If k is a small number, then c is
still increasing in a. When k is very large, c is decreasing and for medium
k, E is a convex function (first decreasing, then increasing). One simple way
to visualize the effect of marginal costs on our results is to say that the re-
sults are more accentuated (they are valid in a larger region in the parameter
space) the more E is increasing in cr.

Monopoly

The optimal price chosen by the monopolist, her output, profit and the re-
sulting consumer surplus are respectively:

f	 1pl" = —2 (1 —	 c)

qM = (1 —

1
= — — c"	 (1 12

4

Sm = -/ (1 — E) 2 .6. 

Cournot game with one report

The equilibrium outcomes are:

P = 1(1 + Ei -I- 22) —3

1



c 1q. = —(1 — 2'4 + e i )I	 3

rc = 1 (1 _ 2Ei + Ei)2
9

SC = 1__ (2 _ zi _ a2)2.
18'

Note that now the feasibility condition is the same as in Proposition 1 in
terms of 2-s instead of cr-s.

Price game with two reports

The equilibrium outcomes are:

p 1
p, = — (1 — E 2 + 2c, — ci)
3 

qP =1—(1 — E 2 — (ci + c2))
3

1
71-P = -(1 — E 2 — (c, + c2)) 26 

SP= 731 (1 — E 2 — ( ci + c2))2 •1 

Monopolist with two subsidiaries

The optimal prices, outputs and profits as well as consumer surplus are given
by:

pis = _1 (1 _ E2 + ci + c)
4

qs = 1— (1 — E 2 — (ci + c2 ))2 

1
rs = —(1 — E 2 — (ci + c2))2

4

Ss= (1 — E2 — (ci + c2 ))2 .g1 

2
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Appendix B: An alternative model for information prod-
ucts
Until now the information product was a random draw from a given distri-
bution. The externalities came from the properties of the distribution and
the sampling process. In this Appendix, we briefly outline the case when in-
formation has a somewhat different meaning. This outline does not present
a fully developed model and should be seen as an illustration of the concept.

Suppose that SI represents all possible states of the world. Consumers can not
distinguish between these states, i.e. their information partition is Si itself.
Suppose also that they have a uniform prior over D. Consultants, have more
refined partitions that do not have to be identical. For simplicity, assume
that the resolution of their partitions is the same (in the paper this would
correspond to the assumption that the of-s are identical). The information
structure of all players is known by all other players. The information prod-
uct in this context is the element of the partition in which the current state is.
Consumers can buy information from one or two sellers and thus get a more
refined partition of 0, i.e. a better identification of the true state of the world.

For an illustration (see Figure B) suppose that fl is a circle of unit diameter
in the two dimensional space (two traders) and the partitions are represented
by parallel lines whose distance, a, is equal (a < 1 is the inverse of the res-
olution and corresponds to o.2 in the paper). The angle between the two
partitions, a, represents the "dissimilarity" of the consultants' partitions.
The smaller this angle, the more similar the two partitions. In the limit,
when a = 0, the partitions are equivalent (this corresponds to p 1 in the
previous model). 1 When a = 7r/2 the partitions can be said to be "orthog-
onal" (this is equivalent to the p = 0 case in the paper). In what follows
we will use an alternative measure, sin a, for the dissimilarity of information
partitions for convenience and to conform better to the previous model. This
measure is bounded between 0 and 1.

INSERT FIGURE B ABOUT HERE

1 Suppose for the illustration that the rotation is perfectly symmetric to the center of
the circle. Also irregularities at the borders should be ignored.
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As in the previous model we will denote the consumers' valuation for know-
ing the true state of the world by 6. We will suppose that the consumers'
expected loss is proportional to the measure, T, of the sets in the coarsest
common refinement defined by the partitions of the sellers they have pur-
chased from. Thus the utility of consumers can be expressed as:

U . 8 — EnG . 0 — Tn.

02In our example (see Figure B), T = sina • Tn can be expressed as:

an
Tn = minla, 

sin(a[n — 11)
1,

where n = 1 or 2. The definition takes into account that the fraction above is
not defined (goes to oo) if a = 0 or if n = 1. The value a is a natural limit to
T, where there is no point in buying additional reports (T stays the same).
This definition is not convenient and makes the formal analysis cumbersome.
The point is that U has similar properties to those in the previous model.
Under such conditions we expect that the competition in such information
markets will have similar characteristics than in the model developed in the
paper. The lower the resolution of the sellers' information structures and the
"more orthogonal" they are, the more the products become complements,
resulting in higher equilibrium prices. In the opposite case they become
substitutes and prices decrease with competition. Here, however, the value
of buying from different sellers comes from the fact that they see different
aspects of the decision problem (they have different expertise for instance).
The externalities now come from the properties and interdependence of the
information structures of the sellers.
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Appendix C: Consumers with heterogenous prior means
Restatement of the consumer model in the Bayesian framework

We assume that the information product is characterized the same way as in
the paper. Suppose that consumers have a diffused prior information about
m with mean, 9, which is private information. In other words, consumers
are heterogeneous in their prior "beliefs" concerning business opportunities
but they do not really "trust" these beliefs. As before, 9 is known to be
distributed across consumers between 0 and 1 according to the cumulative
density function .7% There is a continuum of consumers and we normalize
their total number to 1. Upon purchasing information from firms, consumers
update their priors and, given our assumption that the priors are diffused
they will give all weight to the sample information corresponding to the re-
port(s).

Consumers can choose between buying 0, 1 or 2 reports. If the consumer buys
one report, say from firm i, her posterior distribution for m will be N(xi ; an.
Upon buying two reports her posterior distribution will be N(Y; E2 ), where
the expressions for both "t" and E 2 are the same as in the paper. The dis-
tribution of the estimation error, (y = x. — m, if one report is bought and
y = x — m, if two of them are bought) is also normal with mean 0 and the
variance of the posterior distribution. We assume that consumers have a.
quadratic loss function, £(y) = y2 . Then the expected loss of a consumer
buying n reports is:

EnG = J y2fn(y)dy,

where fn (y) is the density function of y. It follows that the expected loss of
a consumer is equal to the value of the posterior variance. We will assume
that consumers' valuation of sample information in general is increasing in
the value of their prior mean (i.e. consumers are more interested in buying the
sample if they believe that business opportunities are higher) and decreasing
in the forecasted expected loss. Furthermore, we assume that the valuation
for sample information is separable and linear in these two quantities. Thus
we define the expected utility of a consumer with prior mean 9 by:

= a0 — bEn.C.
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Detailed derivation of the separable utility function

For simplicity we consider a single consultant who has sample information,
about m. The value of the sample x is unknown to consumers but it is com-
mon knowledge that x is N(m, (72), i.e. the consultant is known to be right
on average, with some known variance.

Consumers' action set consists of A = {a En laE [K, oo) U {0}},
i.e. consumers can choose not to invest or invest an amount above a certain
threshold K > 0. Given the realization of m, the reward of consumers upon
choosing action a is:

R(a,m) = f Bm — D(m — a)2 if a > K,
0	 otherwise.

(1)

Thus, the decision is basically a "go - no go" decision where upon choosing
"go" the customer still has to choose the optimal action. D is the coefficient
of risk aversion. Without sample information each consumer chooses action 0,
because any other action gives him reward R = —oo. (For a > K, E[R(a)] =
E[Bm — D(m2 + a2 — 2am)] = B9 — D(oo + 02 + a2 — 2a9) = —oo.) Upon
receiving the sample, x, consumers update their priors and, given that these
are totally diffused, consumers will give all weights to the sample information.
Their posterior will thus be N(x, u2 ). Their optimal action knowing the value
of the sample can be calculated the following way. If they choose action
a > K then their expected reward is Bx — D(0.2 4. x 2 + a2 — 2ax) which is
maximized if a = x. We suppose that BK — Do-2 < 0, i.e. nobody wants to
choose K if x < K. Therefore,

Bx — Do-2 if x > K and Bx — o-2 > 0,max E"[R(a)] = 1 0 otherwise.a

To evaluate the value of sample information before buying the sample, con-
sumers have to use the predictive distribution of x to calculate the expecta-
tion of the above expression, given their prior (i.e. a priori x is a random
variable). Thus, their expected reward for sample information is

{BO — Do-2 if 0 > K and BO — Do-2 > 0,ERSI =
0	 otherwise.

(2)

(3)
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Given that their optimal action is a = 0 without the sample, the expected
value of sample information is EVSI = ERSI — 0, which is (3).

The potential customers of the consultant are those consumers for who 0 >
K. But not all of these will buy, since for some B8 —Dcr2 is still negative. Now
suppose that it is common knowledge that 8 — K is distributed uniformly
across the potential customers of the consultant (U(0, C)). 2 Then, if the
consultant sets his price for the sample to be p, the net surplus of a potential
customer with prior mean 0 for buying the sample is

1
f BO — Dot — p if he buys it,

0	 otherwise.

Assuming that potential customers maximize their net surplus the demand
faced by the consultant is

D(p) = Pr(U > 0) = Pr(8 > 
Da2 + p

) = 1 
Due + p.
	 (5)B	 CB

If we assume that CB = 1 and D = 1 then we have exactly the same demand
as in the paper.

2 This does not mean that the priors of the consumers are not rational since nobody
knows what is the distribution of 9-s of the consumers who are not potential customers.

U= (4)
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Appendix D: The case of a symmetric oligopoly
In this appendix we would like to provide a solution for the game when there
are N symmetric competing firms and the customers buy zero, one or N
reports. First consider the case where it is optimal to buy only one report.
For this to be true the following must hold:

0.2

U1 = 0 — a2 — p > Un = 0 — —
n

(1 + p(n — 1)) — np

for each N > n > 2. It is easy to show, by induction, that the above condition
is fulfilled for all n > 1 if it holds for n = 2. So we have to have:

0.2
U 1 .--- 0 — a2 — p > U2 = 0 — T(1 + p) — 2p.

This leads to condition (3) of section 3 in the paper. Demand in this case is
D = 1 — a2 — p and we can formulate the game as an output game:

N
p = 1 — a2 — E qi.

j=1

Consultants maximize:
N

r i = [1 — (72 — E qi]qi.
j=1

Using symmetry, this leads to qi = N+ 1 (1 — u2). Market price is:
1

N-Fi ( 1 — cr2) and condition (3) of the paper is fulfilled if and only if:

(N + 1)p > (N + 3) — 2/a2,

which is equivalent to (2) in the paper when N = 2 and al = 0'2•

Pc =

(6)

When consumers buy n = N reports we have:

UN = 0— 
0.2

— —(1 + p(N — 1)) — Np > Uk = 8- 
0.2

- -
k 

(1 + p(k — 1)) — kp
N 

for all k < N to hold. One can show that it is sufficient to consider the
condition for k = N — 1. This leads to:

P < N (N—
1 

1)0
.2 (1 — p)•	 (7)
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Demand faced by each consultant is Di = 1 — °A;(1 + p(N — 1)) — E7-1 Pi.
Solving for price using symmetry we get: p = -A-7.47 [1 — °K .2, (1 + p(N — 1))].
Condition (7) holds if and only if:

(N _ 3)p > N 2 1 2.	 (8)

This is equivalent to condition (4) of section 3 in the paper if N = 2 and
firms are symmetric.
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