
INTRODUCTION

Among the Internet’s many marketing potentiali-
ties, viral marketing has undoubtedly sparked the
greatest interest. It recognizes the importance of
searching for information and interacting socially via
the Internet, and has progressively evolved from
being the subject of managerial experiments to a set of
more or less stable techniques. With more effective

consumer relations as its goal, it has been heralded
by some as a paradigm shift (Godin, 2001). However,
it is not an easily defined concept. Indeed, it suffers
from a lack of academic formalization, with still rela-
tively little research being carried out in this field
compared to the existing volume of managerial litera-
ture.

Nevertheless, by studying the various approaches,
it is possible to identify a certain number of common
denominators. According to Bernard and Jallat
(2001), one could define viral marketing as: “a marke-
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ting technique developed for the Internet and meant to
encourage the circulation of a message among cer-
tain sites or Internet-users in order to exponentially
increase its visibility and effectiveness.” It would the-
refore depend upon this medium’s specific characte-
ristics, in terms of both the messages sent and inter-
personal communications, in order to reach its
objectives of exposure and persuasion. We therefore
distinguish between active viral marketing, which
relies on interpersonal recommendations, and passive
viral marketing, which depends on the simple utiliza-
tion of the product or service.

In the first case – and, indirectly, in the second
case, as well – we find the classic principles that are at
work in various information dissemination processes,
commonly referred to as “word of mouth” (Grégory,
1996). However, they target a new type of opinion
leader (Vernette and Florès, 2004), by making use of a
variety of interactive situations. E-mail networks,
blogs, forums and online communities therefore have
become the object of specific targeting strategies
(Brodin, 2000) or permission marketing (Godin,
2001). Viral marketing can therefore be considered a
contextualized operationalization of certain results of
consumer behavior in terms of word of mouth.
However, it differs from other marketing techniques in
that it proposes to potentially control specific pheno-
mena generally considered uncontrollable (Dye,
2000), and is even more attractive due to its relatively
low cost compared to more traditional advertising
campaigns (Helm, 2000).

An epidemiological approach would be an appro-
priate way to test the supposed advantages of viral
marketing with regard to exposure, persuasion and
control. Indeed, there is a great tradition of models for
predicting the spread of marketing innovations (Bass,

1969; Gatignon and Robertson, 1991) suited to eluci-
dating these phenomena on the Internet. However,
while this constitutes the starting point for the viral
marketing metaphor, the specific characteristics of
Internet networks should be integrated into this initial
framework. Indeed, recent contributions made in the
field of statistical physics indicate that Internet net-
works, when considered on a large scale, are anything
but random and therefore imperfectly explained by
the exponential laws that have been used up until now
(Barabasi, Albert and Jeong, 2000).

These same researchers have put forward new,
more appropriate network structures, in particular,
the “scale-free” network structure. These networks,
which have been observed on numerous occasions,
give rise to distribution laws whose variance is infinite.
Table 1 compares these new networks with classic,
random networks. We propose to validate, for the
first time, the existence of such networks in the
context of Internet discussion groups. This would
call into question the classic models of dissemination
based on the premise of the normality of residuals
and therefore of a finite variance.

The choice of discussion groups as the empirical
context for this study is based on the specific charac-
teristics of social interactions within these forums,
i.e., their spontaneous development, their richness in
terms of information exchanged, their frequent focali-
zation on specific product categories, and their parti-
cular organization which facilitates the grouping
together of consumers based on their affinities, pas-
sions or centers of interest. They therefore represent a
typical social network associated with online word of
mouth. Moreover, the network is observable in vivo.

The first section of this article will discuss the
importance of a social network’s structure for the
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Table 1. – Comparison between traditional networks and scale-free networks

Random networks Scale-free networks

Type of attachment Purely random Preferential depending on the
number of existing links

Distribution of links Poisson distribution Power law with an exponent of β

Variance in the distribution Finite Infinite if β < 2
of links

Critical mass Present Absent
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process of disseminating information. A social net-
work’s structural specificities on the Internet will be
the subject of an in-depth study, from which will
emerge an initial research proposal concerning the
distribution in terms of the size of discussion threads in
which consumers participate. A mathematical
approach will then be proposed, in order to quantitati-
vely describe the structural conditions of the viral
contamination process of a population consisting of
an Internet discussion group. In particular, a distribu-
tion model will be proposed for the number of contri-
butors for each discussion thread. The following sec-
tion will explain the methodological choices made
and, in particular, the empirical context studied and
the measures adopted. Finally, the results obtained
will be discussed before concluding with their signifi-
cance for marketing research and the practice of 
marketing.

SOCIAL NETWORK STRUCTURE 
AND DISSEMINATION IN MARKETING

The dissemination of innovations, or the social
process by which an innovation is spread within a
social system via various channels over time
(Rogers, 2003), is an important issue in marketing
(Goldenburg, Libai and Muller, 2001). Indeed, it
affects individual behaviors and, by aggregation, the
markets, and can therefore result in quasi-monopo-
lies (David, 1985). It has therefore attracted special
attention, in particular in the form of forecast models
dating back to the initial work carried out by Bass
(1969).

Among the various factors liable to influence dis-
semination, the form adopted by social networks
plays a unique role by favoring a reduction of percei-
ved risk (Rogers, 2003). Indeed, exposure to the
adoptive behavior of close relations is an important
source of vicarious learning (Bandura, 1969). Consu-
mers’ physical or geographic proximity is therefore a
basic element of contagion phenomena (Whyte,
1954), thereby creating sequences or “avalanches” of
adoptive behavior (Steyer, 2005). Moreover, this

observation of the consequences of other people’s
actions can be accompanied by an exchange of infor-
mation (through word of mouth), thereby encoura-
ging interpersonal persuasion, spurred on, in particular,
by opinion leaders (Lazarsfeld, Berelson and Gaudet,
1948) or by individuals more closely integrated into
their particular social network (Coleman, Katz and
Menzel, 1966).

Ever since Granovetter (1973), a specific current of
the social sciences has revolved around this question,
focusing on the relational and structural characteristics
of networks and their members, as well as on their
consequences (Lazega, 1998). Measuring the
strength of relations (Granovetter, 1973) and the indi-
viduals’ structural similarity (Burt, 1987) or centra-
lity (Freeman, 1979) allowed for an improved
understanding of network characteristics and of the
positions held which are necessary for the spread of
information (Valente, 1995). They allowed for a
reexamination of the bases of the initial studies in
this field (in particular, Coleman, Katz and Menzel,
1966), calling for a more careful distribution of the
respective roles of the contagion and marketing
efforts (Van den Bulte and Lilien, 2001). The exis-
tence of critical mass (Schelling, 1978), the threshold
at which dissemination becomes inevitable (Rogers,
2003), has been the subject of numerous marketing
studies. This has resulted in efforts to identify and
then target the opinion leaders, in order to instigate
the dissemination process (Lazarsfeld, Berelson and
Gaudet, 1948; Robertson and Myers, 1969; Ben
Miled and Le Louarn, 1994; Burt, 1999; Vernette,
2004).

While, from both a sociological and marketing
point of view, important results have been obtained at
micro-social and individual levels, their generaliza-
tion at the macro level remains problematic. This is
due, in part, to the “open” character of most relational
networks formed by consumers, making it impos-
sible to define stable and precise limits (Johnson-
Brown and Reingen, 1987). In addition, problems
associated with the collection and analysis of data on a
large scale prevented the use of traditional sociometric
measurements, replaced instead by declarative – and
often biased – measures.

Therefore, it is not surprising that a priori ran-
dom interactions between individuals are implicitly
postulated in dedicated models. The probability of
contact between any two consumers, whoever they
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may be, is therefore uniformly distributed within
them (Bass, 1969; Frenzen and Nakamoto, 1993).
However, it would only seem logical that consumers
prefer contacts who share their interests, have a similar
profession, live in the same neighborhood, or do the
same activities. This “homophily” (Granovetter,
1973) would necessarily infer that they would more
easily enter into direct contact with these individuals
than they would with complete strangers, thereby
rendering such a premise paradoxical. This observation
calls for a deepening of the research that has been
carried out so far, in order to reconcile the structure of
network interactions with the information dissemina-
tion process. This issue is all the more relevant in the
light of the multiplication of consumer interactions
resulting from the emergence of the Internet. Indeed,
this new means of communication enables the brin-
ging together of individuals who, while geographi-
cally distant, are able to exchange information on the
subjects that interest them, via discussion groups or
blogs.

DISTRIBUTION OF INFORMATION ON 
THE INTERNET: STRONG SPECIFICITIES

Since it is based, in part, on broadcasting pheno-
mena, viral marketing must adapt to the specific cha-
racteristics of the social networks formed on the
Internet. In the case of discussion groups, this is faci-
litated by the fact that the Internet allows for an
unprecedented in vivo observation of the word of
mouth process (Brodin, 2000), including inside open,
large-scale networks. From a theoretical perspective,
the emergence of these specific interaction contexts
has strengthened the relational dimension of commu-
nities and networks, at the expense of a more geogra-
phic basis (Wellman and Gulia, 1999). Indeed, nume-
rous physical constraints that once limited the
possibilities for contact between consumers have
disappeared. It is now possible to meet individuals
sharing the same passions outside one’s immediate
geographic area, especially as these forums are easily
identifiable. Homophily is now less restricted by

geographic considerations, resting primarily on affi-
nities and, in particular, on the “proximity” of the
individual’s tastes and centers of interest. Moreover, it
is easy to enter or leave these groups, according to
the individual’s specific need for information or
contacts, thereby reinforcing the role of homophily
with regard to their use and popularity.

These observations were the subject of an initial
modeling of the Internet’s component networks by
Barabasi, Albert and Jeong (2000). These authors
argued that this medium differs from more random
networks, based on two simple observations: its
growth, from only a few sites in 1960 to several billion
today, and the fact that the links between sites could
not be described as being equiprobable, given the
deliberate nature of the favorite links connecting sites
(Barabasi and Albert, 1999). Indeed, it is probable
that the amount of time a particular site has been
online, as well as the quality of its content and promo-
tion, facilitates its connection to new sites providing a
link to it. This principle of preferential attachment
has helped explain the observed distribution of the
number of hyperlinks per site as following a power
law whose coefficient must be less than 3 (Barabasi,
Albert and Jeong, 2000). This type of network is called
a scale-free network, because the exponent of these
power laws is not affected by changes in scale. Fur-
thermore, since this value is less than 3, the variance in
distribution is infinite.

These initial results have been more widely gene-
ralized by research that has since been carried out in
the field of statistical physics. For example, Borgs et
al. (2004) and Ebel, Mielsch and Bornholdt (2002)
have examined the contacts between groups registered
with Usenet (one of the main servers for discussion
forums), or within e-mail networks. These networks
are made up, in particular, of individuals (rather than
website pages) and the results confirm the theory
which holds that a power law better explains the dis-
tribution of contacts between individuals. More
recently, Barabasi and Bonabeau (2003) demonstra-
ted that similar network structures could be observed
in different Internet contexts, from the relations bet-
ween companies operating on the same market to the
simultaneous appearance of certain actors in big 
Hollywood productions.

Nevertheless, to our knowledge, no study of this
type has been carried out on discussion-group partici-
pation and these results have not led to any develop-
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ment in the study of consumer behavior, even though
they would seem to considerably modify our unders-
tanding of the dissemination of innovations and prefe-
rences via this medium. Indeed, if these properties
are true in all contexts, this would call into question the
very concept of critical mass and the importance of
the number of opinion leaders for any given market –
and, incidentally, the strategies targeting these same
opinion leaders in order to set off the information
dissemination process (Pastor-Satorras and 
Vespignani, 2000). This would not be without conse-
quence for managers and would perhaps shed light
on the subject of viral marketing and its effective-
ness, i.e., improving and increasing the control of
interpersonal exposure and persuasion.

It would therefore seem that these types of net-
work can be typical of human interactions and, in
particular, the processes by which consumers share
information on products and services. In general, the
number of individuals participating in a given discus-
sion is also likely to be distributed in accordance
with the same power law. This constitutes our first
proposition, P1:

PROPOSITION 1: P(k) , the probability of an Internet
user participating in k discussions is proportional
to k−β , with 1 < β < 2 .

MODELING THE STRUCTURE OF DISCUSSION
GROUPS 

In this section, we will attempt to model the pro-
cess of viral contamination by a piece of information.
To do this, we will consider the situation in which a
message is first submitted by a given individual, or
by a company seeking to instigate a viral marketing
process by posting a particular piece of information
about its product or product category in a forum.
This information will then be discussed by other
individuals, whose number will increase over time.
When the information dissemination process has sta-
bilized, we will measure the final number of indivi-
duals having taken part in the discussion and who

have therefore been exposed to the initial informa-
tion. This number measures the ultimate effective-
ness of this type of viral marketing. Our approach is
therefore similar to that recommended by Pastor-
Satorras and Vespignani (2001) in terms of epidemio-
logy.

In this particular case, the size of the discussion
threads – veritable representations of virtual conversa-
tions and word of mouth over the Internet – can be
measured in terms of the number of individuals acti-
vely participating in a given sequence of interpersonal
exchanges, often referred to as a “thread”. A discussion
thread groups together in chronological order all
forum posts dealing with a particular subject. Discus-
sion threads are organized according to 1) the answer
to a given message or 2) the answer to all of the
thread’s messages. It would therefore seem possible, in
the context of Internet discussion groups, to use
thread size to measure the exposure induced by this
type of viral marketing. In this article, this measure-
ment will be referred to as ni , with n representing the
number of individuals participating in thread i. An
example of a thread is given below, in the context of a
movie discussion group (see Diagram 1).

However, an Internet discussion group has structu-
ral characteristics which considerably differentiate it
from a more traditional, face-to-face discussion
group. First, the “initiator” submits an opinion
without knowing who he/she is addressing, contrary to
an interpersonal discussion, in which every message
sent is directed toward one or more specific “recei-
vers”. The message submitted online is therefore
liable to attract multiple, potential respondents accor-
ding to its intrinsic interest. In this article, θ will rep-
resent the attractiveness of a given message. This
figure is determined, for example, by the message’s
degree of contentiousness, the quantity of informa-
tion it contains, or its more or less surprising character.

The online discussion then continues with the
participation and successive contribution of a series
of participants who together create a thread. Another
crucial difference that sets this type of discussion
apart is the permanent availability of all of the mes-
sages posted on a given subject, beginning with the
initial message, contrary to face-to-face communica-
tion, in which an ongoing conversation can be entered
but cannot be reviewed.

The Internet structures interpersonal interactions
by acting as an amplifier. Indeed, we find at the outset
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a certain message of interest θ i , which is then
relayed to ultimately reach ni individuals. The goal
of our model is to describe this process, analogous to
the transmission of a virus within a given population.

Mathematically, ni is a random variable whose
value differs for each thread. Like all random
variables, it can be defined by two measures: its
expectation and its variance, V (ni). The second
measure is of particular interest to us here, because it
allows us to distinguish between a classic random

network of finite variance and a scale-free network of
infinite variance. We therefore propose to calculate
its value, as well as the distribution of ni . We will
then be able to decide between a classic network and a
scale-free network to describe Internet discussion
groups.

To carry out our modeling, it is necessary to specify
the manner in which the θ i values vary. In the
absence of more precise information on this latent
variable, we will suppose that θ is a random variable
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Diagram 1

Example of a discussion thread of the group fr.rec.cinema.discussion

(Review of Snakes on a plane, David R. Blis, 2006)

1 Francis Kain 4 Sep Messages are organized in

  2 Fernand 4 Sep chronological order. They are organized

   3 Francis Kain 4 sep according to the order of responses

    4 Fernand 4 sep and recipients .  Messages 1 to 12

     5 Francis Kain 4 sep form a series as well as,

      6 Fernand 4 sep messages 14 and 15 or 16 and 17.

       7 Francis Kain 4 sep Message 18 is a new starting point

        8 Benji 4 sep on the same subject,

         9 Francis Kain 4 sep i.e., a message for the whole group

          10 Fernand 4                                                                                        and not an answer.

          11 Benji 5 sep

           12 Francis Kain 5 sep

            13 Benji 5 sep This example of a thread is based on

          14 Benji 5 sep  a review of a movie during its opening week,

           15 Francis Kain 5 sep leading to questions,,

         16 Mammoud 4 sep comments and recommendations.

          17 Agnès Vajda 4 sep

 18 Francis Kain 4 sep

 19 Aloneinthedark 8 sep

  20 Didier Couderc
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uniformly distributed between 0 and θ max. The value
θ having no influence on the observed quantities, we
will suppose – in order to facilitate our calculations –
that this latent variable is uniformly distributed bet-
ween 0 and 1, which defines its measure a posteriori.

We also need a hypothesis concerning the ni

variable’s evolution over time. We will suppose that the
threads emerge at τ random moments, which are uni-
formly distributed over time (according to a Poisson
process). Moreover, once the first message has been
generated, we will suppose that the size of the
threads will increase according to a time-based
power law. This power law’s exponent is not the
same for all the threads, allowing us to preserve their
heterogeneity.

This gives us the following equation:

n(t)
i =

(
t

τ

)αi

(1)

Two sorts of events are liable to occur within any
discussion group. When an Internet user reads the
messages, he/she can choose not to write anything or
post a message in threads in which he/she has
already participated. In this case, there is no contami-
nation; in other words, no extension of group partici-
pation to a greater number of persons on a given sub-
ject. However, if an individual participates in a thread
for the first time, there is contamination. This second
scenario can occur at any time and can be influenced
by a number of factors, such as the time, date, the
emergence of various social elements, etc. In the
absence of any additional information, we will use
the simplest tool to model the occurrence of this type
of event: the Poisson process. In order to simplify the
calculations, we will choose the time unit in such a
manner that the probability per time unit that a thread
is explored and contaminated by a new individual is
equal to 1. 

Having established this random process, it now
remains to model the arrival of new participants in a
thread, as well as their distribution among the various
threads. Here, we once again find our central argu-
ment of preferential attachment – which we have
borrowed from Barabasi, Albert and Jeong (2000) –
applying it, for the first time to our knowledge, to the
context of Internet discussion groups.

A thread is made all the more popular – in other
words, it has all the more chance of attracting new
authors – when the following two conditions are met:

– the subject of the thread is interesting and sti-
mulating. This results in a higher θi value.

– numerous authors participate in the thread. This
results in a higher ni value.

Therefore, the probability that a given thread
attracts a new Internet user is proportional both to θi

and ni , or to the product of the two, θi ni. At this stage,
we now have all of the hypotheses we need to
construct our model, because we know both how the
Internet users arrive in the discussion group and how
they choose the threads in which they will participate. It
is possible to construct a purely mathematical equation
based on these hypotheses. This equation is explained in
detail in Appendix A1. It provides us with the distribu-
tion of the size of threads and demonstrates that the
probability that a given thread is a size n – in other
words, that it has n contributors – is inversely propor-
tional to Ln(n)n2.25. The size of the threads is there-
fore distributed according to a quasi-power law, with
an exponent of 2.25 and logarithmic correction. Our
model therefore results in a theoretical distribution that
has no free parameter, a particularly demanding pre-
diction. The following section details the empirical
part of this study, whose aim is to test the proposed
theoretical distribution in the following manner:

PROPOSITION 2: The probability P(n) that n consu-
mers participate in a given discussion thread is
inversely proportional to Ln(n) n2.25 for a suffi-
cient value of n.

These two theoretical proposals concern specifi-
cally Internet discussion groups. They can therefore
be empirically verified by observing one or more
specific discussion groups. In the following section,
we will therefore describe in detail the methodological
approach chosen in this study to examine our two
propositions.

EMPIRICAL CONTEXT AND METHODOLOGICAL
APPROACH

In order to empirically verify our theoretical pre-
dictions, we propose to observe the communication
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process between members of Internet discussion
groups. As we already pointed out at the beginning of
this article, the emergence of the Internet as a commu-
nication tool between consumers, and, more gene-
rally, as a source of product information, has provi-
ded us with a precious opportunity to observe how
information is transmitted between the different
members of a social network (Brodin, 2000). It there-
fore constitutes a perfect laboratory for the in situ
observation of information contagion linked to viral
marketing. Indeed, the Internet provides unprecedented
access to real consumer behavior as regards interper-
sonal communication (Brodin, 2000), thereby facilita-
ting our understanding of information acquisition
and behavioral choices (Bucklin et al., 2002). By
directly observing the manner in which information
is shared and spread in the real context of Internet
discussion groups, it becomes possible to identify
and measure the path followed by information
exchanged between interacting individuals in this
specific type of social network.

In order to avoid results that are too specifically
linked to a single category of product, we propose to
study two online discussion groups, each concerned
with a separate product category, which we could
expect to generate an intense communication process
among consumers, but which could also take a more or
less dense and divided form (Gensollen, 2004). The
first category is the cellular phone: a tangible, innova-
tive and functional product whose multiple attributes
render choice difficult. The second is movies: an
intangible, familiar and experiential service, where
the opinions of others tend to strongly influence
choices (Kruger, 1997).

The reason for choosing discussion forums,
among all the various interaction contexts available
to consumers on the Internet, resides in these discus-
sion groups’ characteristics. In addition to being
richer than chat rooms in terms of both the volume
and depth of the information exchanged, they have
the added advantage – from a marketing point of
view – of focusing on consumer passions, which
makes them easily identifiable. For this reason, they
group together exchanges between novices and
experts appropriate for the study of information disse-
mination in a consumer context (Granitz and Ward,
1996). They therefore represent naturally favorable
targets for viral marketing (Brodin, 2000).

Methodological approach

Because it is possible to observe online discus-
sions in real time and to record their sequence, as
well as the source of messages posted in these dis-
cussion groups, the Internet allows researchers to
collect data on much larger social networks than
were previously available for study. The data necessary
for this study were provided by a Usenet.fr network
manager in the form of a set of message files. The
discussion groups were chosen together by the
authors and expert users. The data obtained were filte-
red, reconstructed into threads, and organized in the
form of an Access database, in order to allow for
crossed queries based on the measurements used in
this study.

Because it is impossible to know for sure if a
consumer has read or is even aware of a given mes-
sage, we must concentrate our efforts on the emission
of information or the individual’s deliberate contribu-
tion to the discussion group. Table 2 presents various
indicators to quantitatively describe the two discus-
sion groups studied. As shown in this table, the
movie discussion group generates the greatest
volume of communications. With just over 50% more
participants than the other group, it generates more
than twice the number of messages and discussion
threads. In addition, it often generates longer mes-
sages than the group dealing with cell phones. Howe-
ver, the two groups are similar in terms of the propor-
tion of messages which remain unanswered,
demonstrating that in both cases, the participants
construct lasting exchanges (see, in particular, Fisher,
Bristor and Gainer, 1996; Galegher, Sproull and
Kiesler, 1998). This runs counter to presuppositions
concerning online interactions, initially perceived as
being simply anonymous exchanges within comple-
tely fluid groups.

Choosing the indicators

Social interaction indicators traditionally used to
describe the circulation of information include rela-
tions, their direction, the strength of the connections,
and centrality (Valente, 1995; Rogers, 2003), typi-
cally measured by self-reported answers to question-
naires or interviews. One of the most useful benefits of
directly observing online discussion groups is the
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ability to measure the contribution and location of
each individual in the group. According to Granitz
and Ward (1996), the participants can be classified
according to their centrality and their membership in
different subgroups, with the expert users being more
active and connected, thereby benefiting from more
social capital.

We have two theoretical proposals to test. One
concerns the distribution of threads by author and the
other concerns the distribution of authors by thread. To
test the first, we empirically measured the number of
threads to which each individual contributed. We
then calculated the cumulative inverse distribution
and tested its adjustment using a power law on a dou-
bly logarithmic plot (see Figures 1 and 2). For the
second, we are interested in the number of authors
participating in the various threads making up a dis-
cussion forum, because each thread represents a spe-
cific conversation on a specific topic dealing with the
product concerned. We measured the number of par-
ticipants for each thread, n, and tested the adjustment
via a regression of type Ln[p(n)] + Ln[Ln(n)] =
−aLn[n] + b . The second proposal is therefore vali-
dated if a does not differ significantly from 2.25. The
small threads of 1 or 2 authors were excluded from
this analysis (see Figures 3 and 4). This was done in
order to keep things simple, without modifying the
results obtained.

EMPIRICAL RESULTS AND CONSEQUENCES ON
THE DISSEMINATION OF INFORMATION

Figures 1 and 2 show the empirical observations of
the number of threads used by authors of messages,
and for the two product categories examined in the
study. We can observe, in perfect agreement with our
first proposition, that the distribution of this indicator
follows a power law and for both discussion groups.
Our results therefore confirm that in the case of the
two product categories examined in this study the
number of threads in which cyber consumers take
part follows a power law with the exponent β = 2.23
for the cell phone group and β = 2.15 for the movies
group. This means that the probability of n consu-
mers taking part in a given thread is proportional to
n−2,23 for the phone group and n−2.15 for the movie
group. Adjustment is excellent with coefficients of
determination very close to 1. In keeping with the
scale-free networks theory of Barabasi, Albert and
Jeong (2000), the exponent is indeed between 2 and 3.
The first proposition, P1, is therefore verified empiri-
cally.

Figures 3 and 4 present empirical observations
concerning the size of thread (measured by the number
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Table 2. – General profile and indicators for the two online discussion groups

Group Cell phones Movies

Number of days observed 244 245

Number of message contributors 1,257 1,952

Number of messages 8,036 19,964

Number of threads started 1,597 3,025

Number of responses 6,439 16,939

Reponses/messages ratio .801 .848

Messages with no responses/messages ratio .046 .045

Number of lines 183,213 666,388
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of contributors) for both product categories considered
in our study. These figures show, in ordinates, the
logarithm of the frequency of threads in function of the
logarithm of the number of contributors in abscissas.
This type of graph was chosen because it enables to
highlight the distributions of probability in power
laws as well as the quality of adjustment in both
cases (coefficients of determination near 0.9), the
resulting graphic representation being a simple
straight line. The resulting exponents are 2.5 for the
cell phone group and 2.0 for the movie group. These
values are not significantly different from the theoreti-
cal value forecast by our model (2.25), as confirmed
by Student’s t test (t = 1.4 for the telephone and 1.2

for the movie). Our second proposition, P2, has there-
fore been validated, the number of contributors per
thread following the expected law of distribution (see
equation 5 in Appendix A1).

The consequences for the dissemination of infor-
mation, and the ability of managers to control it, are
therefore important. In order to reveal them, the
mathematical consequences of the empirical results
obtained must first be explained. Indeed, when we
wish to calculate the variance in these distributions,
we obtain divergent integrals, i.e., integrals of power
laws whose primitives do not extend from 0 to infinity
(cf. Appendix A2). Whether we are referring to
authors per thread or threads per author, the theoretical
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Figure 1. – Threads used by author
(cell phone group)
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(movie group)
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variances are infinite. Yet, managers are used to, and
have been trained in, the dominant, Gaussian, econo-
metric model where distribution laws have finite
variance and also where, by applying the central limit
theorem, they converge toward normal distribution. A
practical example of this logic is the ubiquity of
confidence intervals used as decision-making tools.
With the advent of Internet communications and viral
marketing, this type of logic no longer seems rele-
vant. In particular, managers must avoid over-inter-
preting variances, even if they are extreme, in their
online observations. In fact, phenomena such as
noise and the appearance of wide variations could in
all likelihood be simply the result of random pro-
cesses rather than underlying phenomena. Acting
hastily on erroneous interpretations of variations
could lead to counter-productive or totally inappro-
priate results.

Indeed, since the variances are infinite, the cen-
tral limit theorem can not be applied. Discussion
groups are therefore structured according to such
random and various processes that a confidence
interval cannot capture them. Managers must there-
fore expect surprises either way: rapid dissemination
or a sudden stop. Contrary to traditional media, man-
aging the dissemination of information is very risky. If
the information is positive, our results should encou-
rage managers to use viral marketing in multiple
ways to generate large “avalanches”, i.e., multiple
sources of potential contamination by information.
If, on the contrary, the information is negative, it
would become almost impossible to predict, and thus
master, the dissemination of information.

Another major managerial effect is the absence of
critical mass which characterizes scale-free networks
like those formed by Internet discussion groups and
the subject of our research. This calls into question
the central strategies used by managers (according to
which the distribution of an innovative product is
facilitated by the identification and subsequent targe-
ting of opinion leaders). The key role of these indivi-
duals, and their necessary contribution to the disse-
mination process, is called into question, at least in
terms of dissemination of information, which seems
essential for the adoption of new products. Aware of
the problems managers face in trying to target opi-
nion leaders, this observation can justify a change in
strategy in the design of communication campaigns
and thus avoid costly and unproductive approaches.

In the specific case of rumors or crises that a
manager can face, the absence of critical mass
requires a response strategy that is highly different
from what is usually prescribed in the event of negative
word of mouth. Indeed, instead of just monitoring the
evolution of the rumor, subject to spontaneous
extinction if it does not reach a critical threshold in
the case of word of mouth, and that could actually be
spread by a premature reaction, negative buzz
requires an immediate reaction on the part of the
company concerned. If it is not nipped in the bud,
negative buzz is in fact capable of rapidly taking on
proportions that could significantly erode the reputa-
tion of a brand and without reaching a critical thre-
shold indicating this outcome. To prevent such occur-
rences, it is desirable, and even necessary, for
managers to continuously monitor the content of
online discussions in order to react at the first signs of
dissemination of this type of information online.

CONCLUSION: CONTRIBUTIONS, LIMITATIONS
AND AVENUES FOR FUTURE RESEARCH

This research has empirically validated, and for
the first time, two original forecasts specifically
concerning discussion groups. First, like in many
social networks, interactions are dominated by strict
power laws, in the case of the number of threads per
author, or laws adjusted by logarithms, as in the case of
number of authors per thread. These two laws, postu-
lated and validated in this article, are not purely
mathematical or descriptive. From a theoretical
standpoint, these results contribute to a better unders-
tanding of the aggregate form taken on by social
interactions within discussion groups. Yet, even if
these play a significant role in the dissemination pro-
cess, their typology is too often considered either as
purely random (in particular forecast models based
on the work of Bass), or as standardized (Frenzen
and Nakamoto, 1993). These validated distributions
also possess properties with important consequences
for viral marketing propositions.

Thus, the idea that this set of techniques produces
an “exponential” increase in visibility of “viral” pro-
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ducts and services (Godin, 2001) is validated by both
the infinite variance of the contribution of messages as
well as the absence of induced critical mass (Steyer,
Garcia-Bardidia and Quester, 2006). From a manage-
rial standpoint, it would therefore be possible to satu-
rate a potential market, or the target of viral marketing,
by exposing it to a given subject via social networks
supported by this medium, in this case materialized
by discussion groups. On the other hand, viral marke-
ting is different from communication policies based
on word of mouth in that it allows for heightened
control of both interactions among consumers and
their outcomes in terms of broadcasting. In the end, it
is only on this condition that it represents an
approach that is specifically more efficient. The first
point raises important ethical questions, in particular
when the plan is to remunerate, even symbolically,
“opinion leaders” (Godin, 2001), or organize underco-
ver actions in groups, forums or blogs (Dellarocas,
2006). The absence of critical mass induced by the
results obtained indicates, however, total unpredicta-
bility of dissemination processes using traditional
means, as well as the ambiguous role of opinion lea-
ders, the target of choice for viral marketing cam-
paigns (Vernette and Florès, 2004) since dissemina-
tion can achieve its maximum level independent of
the individuals involved and their origins (Steyer,
Garcia-Bardidia and Quester, 2006).

In the end, the results obtained and their manage-
rial consequences in terms of disseminating informa-
tion only confirm part of the propositions of viral
marketing. This is where the cost (free) of this type of
technique, although this is changing due to increased
use of agencies specialized in viral marketing, takes on
its full significance and confirms the interest and
urgent need for a corpus of specific research. However,
from a methodological point of view, our study
shows how a well-informed manager can develop
and collect quantitative measurements that, even if
they do not allow him to make real forecasts, could
facilitate comparison of discussion groups and identify
opportunities for intervening in the threads. In parti-
cular, positive information has the potential of sprea-
ding infinitely via the Internet, if enough avalanches
are triggered. Of course, our results have only been
validated within discussion groups on two specific
product categories. Any generalization of our conclu-
sions would have to be preceded by similar and
repeated studies in other contexts.

In this framework, moving on from an informa-
tion dissemination model to a study of the dissemina-
tion of preferences would be a necessary second step
(Godes and Mayzlin, 2004). To do this, a measure-
ment reflecting the valence of the information shared
by the participants in the two discussion groups
selected would have to be integrated. The positive or
negative orientation of messages was not included
and we know that this influences the spreading of
word of mouth and its efficiency (Richins, 1983), and
by extension, the possibility of deformation of mes-
sage content as the thread grows.

Finally, our results underline the importance of
the attraction of the subject in the growth of threads
and indicate that a given viral marketing technique
cannot a priori replace the intrinsic capability of the
product to create interest or stimulate opinion, a point
that has been raised by Godin (2001). The role played
by involvement, which conditions the search for
information by consumers and therefore the buying
process, and the social role of the different contributors,
for example in terms of opinion leadership or virtual
ethnography (Kozinets, 2002), merit further study
since work on the message or the target represents
two alternative strategies to viral marketing.
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APPENDIX A1 – Mathematical demonstration of the proposed model

Taking into account the necessary standardization of probabilities, we obtain the model

dni

dt
= niθi∑

k

nkθk

(2)

Even though the phenomenon studied is discontinuous, we will use a continuous model in order to simplify the

calculations. To calculate 
∑

k

nkθk we replace the sum by the integral, hence

E

(∑
k

nkθk

)
=

∫ 1

0

dθ

∫ t

0

dτ

(
t

τ

)α(θ)

θ

This gives, after calculation of the primitives:

E

(∑
k

nkθk

)
=

∫ 1

0

dθ
t

1 − α(θ)
θ = ωt (3)

with  ω =
∫ 1

0

θ

1 − α(θ)
dθ (4)

By using equation 3 in equation 2, we obtain the following differential equation:

dni

dt
= niθi

ωt
(2’)

This differential equation enables coherency with equation (1) on condition that:

αi = θi

ω

This final relation can be incorporated in equation (4) in order to obtain the following implicit equation:

1 =
∫ 1

0

dθ

ω/θ − 1
,

The solution of which is ω = 1.25.

Using the value of ω we can calculate the distribution of the size of threads in terms of authors. For a given
thread i, its initial time t being uniformly distributed, we deduct from equation 1 that ni is distributed inversely, pro-
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portionally to its power 1 + ω

θi

. By averaging according to the values of θ, we obtain the distribution of the size of

threads, n:

p(n) ∝
∫ 1

0

du

u

1

n1+ω/θ

When n is large enough, this integral behaves like:

p(n) ∝ 1

n2,25

1

Ln(n)
(5)

APPENDIX A2 – Calculation of the variance in distributions

1) 〈k2〉 =
∫ ∞

1

k2 dk

kβ
is divergent since 2 < β < 3 and therefore V (k) = ∞.

2) In the same way 〈n2〉 =
∫ ∞

1

n2 dn

Ln(n) n2,25
=

∫ ∞

1

dn

Ln(n) n0,25
is a Bertrand integral, it is also divergent.

So we also have V (n) = ∞ .
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