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|. Introduction

The case of online press proves important to stgd 6n informational goods and digital
business models. In particular, online press israntbe first content industries to be online amtai
then, to test diversified methods to finance ixedi costs (Mings & White, 2000). Online newspapers
are also among the most widely demanded and visitdabites. Two types of competition matter as
regards the economic analysis of online press.fifsietype is competition between digital titles on
the one hand and press paper on the other handsédmnd type is competition between different
business models for online contents. The first typeompetition has been widely investigated. More
specifically, empirical works have addressed thegad cannibalization effect which states thattdigi
contents are substitutes rather than complemermtapdr contents, even for a same title that ekists
both versions By contrast, to our knowledge nothing is saiduitthe competition between online
websites themselves and success or failure ofitfezent business models.

This paper aims at filling this gap. A first impant task for this purpose is to identify the main
business models (Section Il). Instead of followiegisting works that make use of few cases
considereda priori as typical to analyze business models, our metbggduilds on a “bottom-up”
approach. We first survey a large sample of websiteonline press to code qualitative variables
characterizing their strategy both in terms of $kevices and rights associated with contents and in
terms of commercialization and financing and, finalve implement clustering analysis to identify
the main business models. In order to compare ve=btiat target a similar market, we focus on the
French online press and do not consider other Brepeaking online titles (Canadians, Belgians,
Swiss and Africans). Websites have been selectetthiebasis of their rapid accessibility through a
standard browser by a non specialist of onlineré&ke distances of websites to the centre of each
main cluster may be introduced as explanatory lasain an econometric model aiming at explaining
the relative economic performance of online titfelis suggests an interpretation in terms of spatia
differentiation. Therefore, prior proceeding witih @conometric test of the impact of the main
identified business models on the performance difsites we develop a simple microeconomic model
of the behavior of consumers who have to allodate time and income between differentiated online
titles (Section 1ll). The main interest of the mbde to give microeconomic foundations to the
audience share attraction model used for econamatiriposes. This audience share attraction model
which is in essence similar to the market sharmcton model commonly used in quantitative
marketing serves as a basis to test the influehbesiness strategies on the performance of website

Due to the inability to obtain suitable data, adirtest of the influence of business strategiegrofit

2 Some reject the hypothesis of cannibalizationpiess (Deleersnyder and al., 2002; Kaiser and Kedg®005). Flavian
and Gurrea (2006) find that online and newspapaterits can be complementary if they prove suffityedifferentiated
according to reader preferences and use situafmsyels & Dans (2001) find that print circulatiohpress titles increases
digital visits. But they do not test the inverseati@inship. By contrast, many studies reinforce thgothesis of
cannibalization (Filistrucchi, 2005; Gentzkow, 20&fmon and Kadiyali, 2007 for instance).



is not possible. The adequacy of the audience dfsites as a proxy measure of performance is
addressed. Estimation results of the model arephesented (Section 1V). Because of the allegesl rol
of habits and network effects, a special atteni®mevoted to the treatment of the dynamics of

audience shares.

II. Defining business models

In this section, we first briefly review the exigjiliterature on business model for online press
and then propose to overcome its shortcomings lopaeg global business models from a case
survey. Such a "bottom-up" approach consists ivestiing as many cases as possible and then
codifying them according to various criteria bdifibm the previous literature. Then, data analysis i

applied to highlight clusters of cases that haveesoonsistency.

I1.1. Previousliterature

Several papers categorise emerging business moaleterning the electronic distribution of
contents. They all follow the same approach, thabibuild general models from specific cases and
then look at the role of DRM systems. Mings & Whi&900) identify four generic business models
through which online newspapers have tried to aehofitability. The most important ones are the
subscription and advertising models.

As regards the subscription model, the key isstie tetermine whether people are willing to pay and
for what. Offering paying services on an initiallge environment or moving from free information to
subscription access are not easy tasks but regp@eific conditions. For instance, the Wall Street
Journal has been often quoted as a successfullegsejs in fact specialized in a specific cortand
readership. Any newspaper does not benefit frorh sumarket position. Many business sub-models
based on subscription can be explored. The 'newcsiber' and ‘maturation’ sub-models consider
digital newspapers as a way to initiate and indyaeng readers to pay when their income will
become sufficient. As such, digital versions prdess leaders'. Other sub-models are based on
versioning by offering readers information not dafalie in the print channel (in-depth articles, op-t
date news, video complements...) or on personalieedces by pre-selecting topics according to
individuals' needs. The viability of subscriptiomdel has been explored by various empirical studies
Based on random-sample telephone survey of 853 Hamg residents, Chyi (2005) finds that very
few readers are willing to pay for online news. ngsia hierarchical regression analysis, this study
shows that age and newspaper use are relateditgpatent, whereas income is not.

The advertising model is built on a two-sided matkgic. This generic model associates free access
to news with ads and financing of the fixed cosysaolvertisers. Many business models can be

implemented from the TV-like mass advertising mottelthe online personalized and interactive



advertising enabling readers to order productskifida links incorporated in the ads. Though this
model benefits from audience tracing tools andatliieking with consumers, some constraints are to
be taken into account to design viable models sgdhe risk of a too narrowed or dispersed audjence
the possibility for readers to avoid or eliminatdsaand the real costs of one-to-one marketing
(implying an 'informational logistics').

Two other business models have been identified loygv & White (2000). In the 'transactional
model’, digital newspapers play the role of midddenbringing buyers and sellers together in an
electronic marketplace. The ZDNet case illustrétes model: it reviews products and firms, provides
technology survey and proposes interactive senagoebling readers to interact with columnists and
professional bloggers. This model is constrainedhieyreputation of the provider and the transaction
costs associated with the splitting of revenuesrayal the facilitators of the transaction. Thet las
identified model is the 'bundled model' accordiagvhich publishers establish partnership with other
publishing and Internet entities. To access newsgapeaders have to pay a fee in addition to the
subscription to the online service (for instanceelnet access and cell phone subscription). Né&twor
providers benefit from the value that newspapepsesent for their subscribers and newspapers have
an easy access to the installed base of networkdems. However, such a model obviously suffers
from the size of the installed base and the reveha€eng procedure.

It is difficult to derive from Mings & White (20003 systematic method that permits to categorize and
evaluate business models. More precise methods leee suggested by recent studies examining
digital business models in the field of music anavies. Einhorn & Rosenblatt (2005) stress the role
of digital right management systems (DRMs) as a d#teyice for content providers to appropriate
value online. They list DRM-based business modelthé music industry. Interestingly, they look at
the services provided by the different cases theglyge. "Versioning allows consumers to choose
among a number of service options instead of beorgined to any one." So anticopying tools are
necessary for these new market solutions to beieffi by preventing resale and arbitrage between
categories of consumers (Meurer, 1997). Howevespitee the use of DRM, business models have
evolved with regard to consumers' tastes. Competimime services are differentiated on the set of
services they offer to consumers from burning aadsferring options to recommendation, rating and
personalised playlist functions. However, the \igbbf online services depends on other attributes
than the sole usability. In this way, Regner e{2006) envisages a larger spectrum of digitaliess
models. They make the hypothesis that ICTs permidesign new services by decoupling the
functions of payment and rights transfer (scopewathorised uses) from the actual distribution of
contents. Thereby, they categorise different mod2iM-based retail models strictly link payments
and rights, that is payment conditions both aceeskrights of use. By contrast, free access model
associates the set of uses of contents with a desopuevy. Between these two cases five models are
characterised by a decreasing link between paynsrdsights: (1) soft DRM; (2) variable pricing;

(3) super-distribution; (4) voluntary contributioasd (5) complement-based revenues. In the same



way, Gee & Lubomira (2006) focus on the market BRM systems. They suggest that DRM
acceptability and switching costs borne by conssnae challenged by the variety of business
models. They classify business models accorditihgsources of revenue: sales of operating systems,
sales of DRM-compatible hardware, sales of contentg/eb traffic (advertising), DRM licensing.
Business models range from the elementary case R Dicensing (indirectly associated with
contents distribution) to the Microsoft case (whadsociates the 4 sources of revenue). Howevaer, thi
study only considers one criterion (the sourcesgEnues) and it does not look at alternative bgsine

models. From these various studies, we elabordileTato distinguish business models.

<INSERT TABLE 1>

All the surveyed literature is essentially desdviptand does not take into consideration other
competing factors in order to assess the viakalitgt evolution of the listed services. It can novsdo
predict what and under what conditions combinatiofisservices, rights, and pricing might be
successful. Studies follow the same approach,ishat derive general categories from specific cases
In fact, such a "top-down" approach stipulates ntbam it demonstrates the existence of models from
emblematic cases. For instance, iTunes represeatsirit sale model, AOL In2TV the advertising
one, Wall Street Journal the subscription one andrs Moreover, using the media success or the
market share of a specific case to demonstraiefisrtance can be delicate in the current period of
technological change. In addition, such an appraaéters from lack of precision because it does not
measure intra-model differences and inter-modeislaiities. Finally, it allows neither to determine
the empirical representativeness of such model$y (tre visible part of the iceberg might be
analysed), nor to study the evolution of modelsidgntifying the (potential) factors of success or
failure. In what follows, we adopt a different appch that deduces global business models from a
case survey and evaluate their economic succetsing into account the sole online market. Such a
"bottom-up” approach consists in surveying as meages as possible and then codifying them
according to various criteria built from the abdwerature. Then, data analysis is applied to hagtil
clusters of cases that have some consistency. Suofemodels is then evaluated by adapting the

market share attractor method.

I1.2. Cluster analysis

With the aim to identify distribution models of o press, a database was elaborated from a
survey of 63 websites from which digital conterdas be legally obtained. These cases were classified
by using about fifty variables, essentially quaivt@ and binary. The information necessary to poedu

profiles can be of four types:



= "Rights": This group of variables corresponds ® $icope of use, i.e. the set of rights
granted to users by providers of digital contemid eopyright owners (limitation and
duration of usage, portability, ability to share.Regneret al (2006) uses this kind of
variables to evaluate the level of contents oftdighedia ("convenience of us&"By
contrast, our approach consists in applying thtsmon to differentiate contents.
= "Services": Other variables qualify the servicemntelves rather than the possibilities
associated with contents once obtained. This kinddables encompasses the size of
the online catalogue, the diversity of titles, {wesence of premium contents and
complementary products (videos...), the degree otoouisation of services, the
interactivity... all features that are associatedthie service of delivering digital
contents and perceived by consumers as vectoiffexfeshtiation.
= "Financing": We also consider the appropriabilityethods used by the service
providers to recoup their costs and to compenggitésrowners. It can be the revenues
from sales of contents or sales of complementacilfary products. It can also be the
receipts from advertising and the exploitation/fegd personal data. Currently, there
is a crucial debate about the viability of direqipeopriability with regard to
advertising revenues, which are supposed to be suitable to the "everything-is-
for-free" digital environment.
= "Commercialisation": Another category of variablesncerns the marketing and
pricing of digital contents. Pricing and versioniagcording to the set of possible
uses; with regard to consumers' tastes; payinges &ccess to contents ; with or
without ads and exploitation of personal data; smdn.
Table 2 displays the complete Ilist of variables.nc8i the “Financing” and
“Commercialisation” methods may be thought of as ttounterparts of “Services” and
“Rights” offered to consumers, variables are graupetwo categories respectively named
“Commercialisation & Financing” and “Services & Rig”. This dichotomy of variables
serves as a basis to identify the main strategiesnbne press providers and to define

business models.

<INSERT TABLE 2>

Typologies of cases are created by using succdgdive classification methods: firstly, Ascending
Hierarchical Clustering (AHC) to identify the mattusters of cases on the less subjective grounds

and, secondly, Moving Centres Clustering (MCC) mdes to consolidate the partitioning obtained

3 However, in their study, prediction appears toathepmostly on the perception of the researchefadf) some individuals
might prefer fewer rights but more ergonomic seasido singularize themselves from others (for imsa the first
consumers of iTunesMS). A more scientific approsefuires a specific consumer survey like the sulNgICARE (2005).



thanks to AHC. This two stages classification approach has legemented separately with the
“Services & Rights” variables presented in Tablar@l with the “Commercialisation & Financing”
variables. For each stage, the metric used is thiesquare distance, which is more suitable for
gualitative data than the usual Euclidian distafidee guideline to determine the relevant number of
clusters was a compromise between a focus on threbuainess strategies (i.e. not too many clusters)
and the need of a sufficient differentiation ofsters to ease the interpretation (i.e. not toachigters

and thus sufficiently numerous clusters). We finalbted for five clusters. The composition of
clusters as regards the “Services & Rights” stgategd the “Commercialisation & Financing”
strategy are respectively synthesised by Tablesd34a Key variables that are statistically either
overrepresented or underrepresented in a clustepa@d to the whole set of cases are also reported

in Tables 3 and 4. These variables help charaittgrisid comparing the clusters.

<INSERT TABLE 3>

<INSERT TABLE 4>

Both types of strategies exhibit a strong asymmetrierms of the sizes of clusters with some big
clusters encompassing a large number of caseshendeimaining clusters corresponding to small
clusters or even a sole atypical case. There age Htypical cases in terms of the “Services & EBigh
strategy:Relaywhich is a website that provides legal copies afyazines in exactly the same form
than their paper versiom,Humanité which is the digital mirror of the newspaper antposes no
legal limits in terms of rights of u¥d.a dépéche du Midvhich essentially departs from other website
due to the specific application required to readtents displayed in a proprietary format. The two
main clusters in terms of the “Services & Rightsé associated with opposite strategies. Cluster
S&R4 gathers websites providing general interestdiisolescent contents and that do not exploit
techniques differentiating digital contents fronppacontents (interactivity, digital multiproducts...
Conversely, cluster S&R5 gathers websites thay faltploit all these techniques. As regards the
“Commercialisation & Financing” strategy, theredse atypical websiteVfrginmegawhich sales
copies of press magazines per unit) and a smaterlC&F2) that essentially gathers websites of
well-known daily newspaperd.¢ Monde Les EchosLa Tribune Le Parisien financed by a wide
range of techniques of direct sales methods (pitrsates, package sales, subscriptiofl,ahd ¥
degree discrimination). Cluster C&F4 is characeztiby an overrepresentation of the same techniques

of direct sales except per unit sales afldi@gree discrimination but also an overrepresemtaif the

% Indeed, the main drawback of AHC is that it doemetessarily produce the lowest intra-group indiraa number of
clusters fixeda priori. To solve this problem, we apply MCC with the cesitalculated through the AHC.

5 The reader that is unused with French newspaperschbe advised thatHumanitéis affiliated to the French Communist
Party. The strategic choices made by this webséehais susceptible to be better understood oniqadlstrategic grounds
rather than economic strategic grounds.



exploitation of personal data. These two clusteay tve opposed to clusters C&F3 and C&F5 which

do not widely use direct sales. What departs alus&F5 from cluster C&F3 is the use of advertising.

<INSERT TABLE 5>
<INSERT TABLE 6>

A rapid look at Table 3 and 4 suggests that thasesthat are gathered in a similar cluster asdsga
the “Services & Rights” strategy are often gathered a same cluster as regards the
“Commercialisation & Financing” strategy. This i®nfirmed by Table 5 where the cases are
dispatched with respect to which cluster they bglimm both types of strategy. The hypothesis that t
two classifications are independent is statistycediected (the Chi-square statistic associated thi¢

test amounts to 35.2287). Therefore the resulthefclassification in terms of “Services & Rights”
and “Commercialisation & Financing” have finallyeseused as inputs for a third cluster analysis that
aims at identifying global business strategies. Hitwe resulting five global clusters (denoted
respectively G1 G2 G3 G4 and G5) are dispatchedrdity to the clusters for “Services & Rights”
and “Commercialisation & Financing” strategies isoareported in Table 5. It clearly appears that
these global clusters are associated with a urdlyster in terms of “Commercialisation & Financing”
but eventually multiple clusters in terms of “Sees & Rights”. The cases composing each global
clusters are mentioned in Table 6 which also dispkhose strategies that are over-represented or
under-represented in each global cluster compairtd the whole set of cases. The largest global
cluster (G5) is essentially defined by specifigtie terms of “Commercialisation & Financing” (over
representation of C&F5 and under representatidd&df4). We thus conclude that it gathers websites
oriented toward indirect value creation througheatlsing and denote it the “ads business model”.
The second largest cluster (G4) is associated B&R5 (opposite to S&R4 which is under-
represented) and C&F4 (opposite to C&F3 which idamrepresented). It may be qualified as the
“innovative business model” in the sense that detthniques differentiating digital contents from
paper contents in terms of “Services & Rights” anavide range of methods of direct sales that
differentiate online press from paper press ar@l.usbe global cluster G3 is opposite to G4 and is
thus qualified “old fashion business model”. FigalB2 is close to G4 except in terms of “Services &
Rights” where the use of specific applicationsdad contents is over-represented and G1 is specific

to Virgin Mega

1. A modd of audience shares

The behaviour of consumers facing differentiateth s#es of online press is examined in this

section. The focus is made on the allocation ohbotdget and time to derive a multinomial



econometric model of audience shares with microgeidn foundations. We first present the

microeconomic model and then turn to some econarragvelopments.

[11.1. The microeconomic model

At each datd , the allocation of time and budget to each welisfitenline press is obtained as
the result of a two stages optimization programthim first stage, consumers have to choose how to
dispatch a given timex' between the visits of websites given their budget constraint. In thevsdc
stage, consumers have to arbitrate between wotkirggthat determines their income on the one hand
and leisure time, including the timg' devoted to online press, on the other hand. Sincénterest

is on the determination of the audience shareshef different websites rather than on the

determination of the time of leisure devoted tarmpress, we only detail the first stage.
A key distinction is made between the time devdtedearch and visit a website denoted by ,

and the quantity of relevant information and/ortrdistion really provided. This quantity is given by
qit=x}/a} where g! >0 is a conversion parameter that may vary acrosssitesband time,

depending on the adequacy between websites chastcteat timet on the one hand and the

consumer’s taste on the other hand. The time ainsimplies that the sum of these times amounts to

the total time X' devoted to the consumption of online press. Vigita websitei induces an

expenditure ofpf >0 per unit of time that may differ from one websditeanother orfe As a result,
the budget constraint states that the total expemd}_, pf x; induced by the consumption of online

press plus the expenditure induced by the consompti a quantityyt of an aggregate good used as

the numéraire amounts to the incomgR' of the consumer at each date For computational

convenience, we assume that the utility functios &aguasi linear form of the entropic type. More
precisely, it is linear with respect to the quaynt},lt of the aggregate good and it is entropic with
respect to the quantitieg . We thus haveJ (q;qtI : yt)= Zi'zl(qit (1+ In ,Bit)— g In qf)+ y' where

,Bf @ D{:L~-- I }) is a preference parameter associated with eablsiteeand that eventually depends
on the website characteristics. This utility funatiis decreasing and concave with respeorq}tcas
long as g < B which is systematically satisfied iB; > X'/a!. Substitutingy' = R' = ¥\_, pi x!
from the budget constraint arpd/a} for qf in the expression of the utility function, we dbt#hat

the optimal allocation of timex' is the solution to the following optimization prag:

6 p: = 0 if the content provided by websiteis for free at datd . Note also that payment is generally based omtimeber

of articles viewed rather than on the time of leetiHowever, we can reasonably assume that fovengionsumer the time
of lecture of each article is almost constant st ¢hpayment based on that time is equivalenfg@yanent per article viewed.



Max lz(ﬁt(l+ln,8§)—ﬁtln(ﬁtjj+ Rt—_lglpfx} (1.a)

etz an a \ai
subject to the time constraint

|
>x =X (1.b)
i=1
The solution forx} (i D{l,~-- I }) is derived by standard optimization methods ¢sge Anderson and

al, 1992). Once expressed as a fraction of thé tiote X' devoted to online press, the solution for

x' yields the audience shag = x!/ X' of the websitd :
aiexiin B/ at)- pl)
Tl ng /o) =npt
,Zﬂajex n'gi/aiJ P;

Due to the quasi linearity of the utility functiothe optimal audience shares do not depend on the

) 0i 0{1,---,1} (2)

consumer’s income. More surprisingly, the optimadliance shares are invariant with respect to the

total time X' devoted to online press. If consumers differ it of income but not in terms of their

preference parameterg! and ,8:, it then follows on that expression (2) also yselthe average

audience shares across all consumers and is stnisaggregation of individual audience shares. In
this sense, the system of audience shares formeeijpession (2) constitutes an extension of a
popular econometric model in marketing researctcivig the market share attraction model (Cooper

and Nakanishi, 1988). Accordingly, the audienceaesiud websitel at datet can be expressed as the

ratio between its attractiop = 0 and the sum of attractions for all websites:

g=-A (3.2)
XA
j=1
with
A =atexdin g/at) - p) (3.)

The microeconomic model developed above sets therdlical foundations of this specification
which is generally introduced in ad hocway in order to satisfy the market share theorsee Bell
et al, 1975)".

[11.2. The econometric model

The key components of the attractions in the awdieshare model (3) are not directly
observed but may reasonably be considered as yledated to the characteristics of websites used t

define business models for online press in theiposvsection. More precisely, we consider that the

" The market share theorem states that only spatifits in terms of the ratio between each attractind the sum of
attractions satisfy the following two basic condlits characterising a consistent share model: 1) Elaare takes a real value

between zero and one 2) The sum of shares systathatmounts to one.
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preference parametegg; and ,Bit and the per unit of time cosmit that differentiate websites from

each others are correctly approximated by a funatiform of the distance of each website to the
centre of the business models obtained in the puevsectioh Other explanatory variables may
eventually be introduced. The only restriction de functional form of attractions is that they take
positive values to make sure that the share isdsttive. A standard specification is the follogin

Cobb Douglass functional form:

K
A =ex Zeklnztkﬁaij (4)
k=1
where 7, denotes the value of regresdor(withk =1,---,K) for websitei at datet and ¢ is a

Gaussian random term with mean zero and standaritid® g,. This random term typically

measures the influence of unobserved charactaristic

Habits and network effects are presumably resptanib some kind of histeresis in the dynamics of
audience shares. In order to take account of suni$teresis, the lagged value of the audience gfare
a website is introduced in the list of regresshed tippears in its attraction. The exact conseguehc
this introduction is highlighted by examining howaffects the forecast of the audience share.tisr t

purpose, the Delta Method is used to compute tpeard value of audience shares at datgven

|
audience shares at the previous date. If we deb}o@(aja,{) the expression! (Cdt)/ZAtj (a)t,)
i=1

of the audience share for websiteat datet, the linear approximation og(aj,---,aj) when

{a)tl,~-~,a)t|} is a vector of zeros is given by
gi(a)tla""a)tl): gi(o"“’o)
+g (01"'10)(1_ g (0,---,0))(&
-29/(0.0)g,(0- 0) ¢ (5)

j#i

Given that theg) are indiependently distributed (but not necessdrdynocedastic) with zero as
expected value, the expectation and varianceg(zﬁ,---,aj) are given by the two following
expressions:

Elg, (el = ,(0+-0) (6.2)

V{g,(dad]= o (0 0F (1-g,(0---0))

—zall gi(o,...,o)2 gj(o,...,o)2 (6.b)

According to (6.a), the expressiolr;iI of an audiertares with null random terms yields a relevant

forecast of this audience share, while the premficgrrors are assessed by (6.b). If the previous

audience share is the sole explanatory variabkaenmodel and its coefficient amounts Xathen,

8 Since most of the characteristics of websitesjagditative, the Chi square distance is used.

11



according to the functional form (4) and the déiim of audience shares, the forecasted audience
share exactly amounts to the previously observeieaae share. In this sense, the model corresponds
to a random walk dynamics and there is a strortgrasis effect in the dynamics of audience shares.
Though the structure of audience or market sharetosed to that of a multinomial Logit model it
departs from this type of model as regards itsrpmégation. Multinomial Logit models are used to
analyse which one of several incompatible itemshigsen by a consumer. The specification of the
probabilities of the different outcomes is then @dtnsimilar to expression (3.a) with (4) but yietds
theoretical audience shares obtained across anhigioer of consumers, each of them choosing only
one of the different items. By contrast, expresg®a) with (4) states that each consumer dispatche
his consumption among all items. As a result thelaamed variables are not qualitative variables
indicating the choice made by a consumer as in lirmamial Logit model but are directly given by
the observed shares for a consumer or a groupnsfuccers if a consistent aggregation of individual
shares is applied. After some algebraic modificetjcaudience or market share attraction models are
estimated by standard econometric methods. Moreigalg, we use the base brand estimation
procedure proposed by Fok Franses and Paap (d0dllgwing these authors we subtract the natural
logarithm of the audience share of a base welisitieet natural logarithm of the audience share ef th
other websites so as to obtain a setlofl log-linear equations that can be easily estimdtgd
maximum likelihood. This method implicitly consistsa normalisation of the base website attraction

to unity. With the Cobb Douglas specification (#e equations to be estimated take the form
K
InA-InA =Y 6(In zi ~InZk )+ (ol - o) ()
k=1

where the residual termj — ¢Ji is Gaussian with zero as expected value @fe- g7 as variance if

the random shockgj and ¢ are independently distributed. Note that we donemtessarily assume
homocedasticity. The reason for this is that adogrtb (6.b) the variance of audience shares differ
from one website to another one even if the randerms ¢4 (i D{l,---,l}) are identically

distributed. In order to avoid a too high influenakethe specification of audience shares on their
variance we introduce a counterbalancing effedllmwing the variance of random terms to differ.
V. Estimation results

The model developed in the previous section ismedéd to assess the impact of business
models on the audience of online press websitésniation reported byAlexais used to obtain data
for audience share. We first provide a descriptbmhese data and then present the main results as

regards the influence of business models on auelisinares and their dynamics.

V.1. Data and estimation method

12



A measure of performance is required to assessnict of business models on the audience
of online press websites. Since profits generayeoiine activity is seldom reported by firms axyo
variable has to be found. For this purpose, we takeantage of the so-called spiral effect originall
outlined by Furhoff (1973) and Gustaffson (1978) foess paper. The key idea is that profits
generated by a title are contingent on audiencetwim turn depends on the quantity, the quality and
the adequacy of contents which are assumed to irapnath the financial means. The spiral effect
thus implies a strong correlation between profitd audience for which it is easier to collect datze
evaluation of business models proposed in this rpapee specifically builds on data collected by
Alexafor the measurement of the audience of interte$ si
Alexa computes traffic indicators based on a three nontbving average of aggregated historical
traffic data from millions ofAlexa toolbar voluntary users. The main indicator depetb and
published byAlexais “Traffic Rank” which yields the position of thsite in interest with respect to all
the sites on the web. The main drawback of thigatdr for the present study is that we are interks
in the position of each site of online press in database with respect to the other sites in thesa
database, not all sites on the web. Therefore Weraised a combination of the indicators “Reach”
and “Page Views per User”. The “Reach” indicatoramees the percentage of all internet users who
visit a given site. The “Page Views per User” dre average numbers of unique pages viewed per
user per day by the users visiting the site. Nad¢ tnultiple page views of the same page madedy th
same user on the same day are counted only once. rQuitiplied, the “Reach” and “Page Views per
User” indicators yield a measure of the total numdievisits of pages belonging to a same site. A
main advantage of this last measure is that itsi@ogount of the fact that a user may visit aily
once but views numerous pages of this same sitehwheans that the impact of the site is higher than
if it contains a sole page. The product betweenatReé and “Page Views per User” has been
computed for each online press site in our databasgethen divided by the sum for all sites in the
database so as to obtain a measure of the audibace These audience shares serve as a basis for t
development of an econometric analysis of the perdoce of business models identified in the first
section.

The causality effect in interest for this studyhat of the choice of a business model on perfooman
as measured by audience. However, some businessdsmody reveals more suitable for low audience
sites of online press and conversely. A strategyfreé access and financing by the sales of
complementary products for instance may ease tirechaof a new site with low audience while per
unit sales and advertising better suit to a wablldished title. As a result, the causality effiezty be
from the audience to the choice of business mddeke generally, there exists a risk of cross
causality and simultaneous endogeneity of audi@amckebusiness strategy. This risk is addressed by

using the usual instrumental variable. More speilfy, a time lag is introduced between the audienc

9 See http://www.alexa.com/site/help/traffic_learrren
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share to be estimated and the survey data useentraje the business models clusters. Indeed, one
may reasonably think that business strategies tlohamge drastically on a short time interval (@¢h
months lag is used) so that past but recent busictesices are correlated to current business choice
but not endogenous when explaining the currenteguegi share. In other to take account of ubiquitous
effects of a business strategy, the basic modatetbin (7) is improve in two ways: firstly, we e

coefficients associated with each strategy to ddfeording to the audience share, secondly wevallo
for the standard deviation of the error tergysto depend on the audience share.

A differentiation of coefficients on the basis dfetaudience share introduces a truncation in the
econometric model. Indeed, we have to distinguistiveen websites with an audience share that is

lower to an exogenously given threshold and websiti¢ch an audience share that exceeds this same
threshold. As a result, given that the error teggis- ¢sf are independent, the likelihood associated

with equation (7) is contingent on the fact thas explained variabldn Al —In A} lies behind or

above an exogenous threshold

o] abi)oeld) it InA-inA<S 62
Tleh)/i-ok) i InA-InA<S
with
W= - A -3 6 (nZi-Inz) (8.0)
k=1
K
kK=5-0(nzi-Inz) (8.)
k=1

The threshold valu& used thereafter is the sample median of the engudavariableln A; —In A} in
our databaseg, and ®; respectively denote the partial and the cumulatis&ibution function of the

error termed — ¢ and may differ from one website to another onetdueeterocedasticity.

The underlying goal as regards the treatment oérbeédasticity is to compensate the arbitrary

influence of the level of the audience share onuia variance. As already outlined, according tb)6

the variance of audience shares differs from onlasiteto another one even if the random tegghs

(i D{l---,l}) are identically distributed. It also appears tlaacording to (6.b) heterocedasticy of the

random terms may counterbalance the arbitraryénfte of the level of the audience share on its own

variance. For this purpose, we assume that thanegig; of ¢ is given by 0.502/(A}‘1)y where

y is a parameter to be estimated. The associatéanearofthe error termsgd — ¢ in (7) thus

reads

14



05 05
(A7) (A7)

(9)

The interest of this specification is that it enp@sses the case of homocedagtior termse — ¢
(when y = 0) so that it enables us to test the assumptioretg#frbcedastic random terms. All

parameters in the model formed by expressions {8.€5.c) and expression (9) are estimated

by a standard maximisation of the log-likelihooccept parametey which is estimated by

selecting in a grid of values ranging from25 to 25 with a step of 001 the value that is

associated with the highest concentrated log-likeld.

Finally, rather than directly use as explanatorgialdes qualitative variables indicating to which o
the five business models G1 to G5 identified witl tlustering method a website belongs we use the
Chi-square distances of each website to the cafteach cluster. Indeed, preliminary tests have
shown that more significant effects of businesstsgies were obtained with these distances compared

with those obtained with qualitative variables.

1V.2. Theinfluence of business models

Estimation results for the two parts model (i.eewhve allow for coefficients to be contingent oa th
fact that the explained audience share is highévveer than the sample mean) with heterocedasticity
are reported in Table 7. A first striking resulttie highly significant impact of the lagged audien
share. Moreover, the associated coefficient isecltws one and may even be considered as not
significantly different to that value depending tre precision of the test used. The comments
following expressions (6.a) and (6.b) then sugtfest the dynamics of audience shares is close to a
random walk and that habit and network effectsemsential factors contributing to the histeresis of
audience shares. It follows on that the other g explain the variation of audience shares rathe
than their absolute level. A second striking re@itihat more coefficients are statistically sigraht
when the audience share exceeds the median sarhds more particularly true for the coefficients
associated to the distances to the centre of titeaftlusters. None of these coefficients is sigaift

at a reasonable level when the audience sharever lilnan the sample median while distances to the
centre of the business models G3 and G4 are signififor audience shares higher than the sample
median. The “old fashion” business model G3 hasrprising positive impact on high audience shares
whereas the “innovative” business model G4 has gativee though less significant impact. The
relative importance of free access to contents riceyresentation of C&F3 strategy) probably
contributes to its success compared with businestemG4 (with an over-representation of C&F4
strategy, i.e. direct sales of contents). Howetese results have to be taken with caution. Indied

restriction of the coefficients for high audiendeares (in the right part of Table 7) to the values
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obtained for low audience shares (in the left paTable 7) is strongly rejected by a log-likelitbo
ratio test but the inversed restriction (i.e. riestbn of coefficients for low audience shares he t
values obtained for high audience shares) is rjetted. It thus seems that a single part model is

probably more relevant than the two parts modesgated in Table 7.

<INSERT TABLE 7>

Table 8 displays the results obtained with thelsipart model. Results obtained when the assumption
of heterocedastic random terms is maintained aported in left column. The presence of

heterocedasticy is confirmed by a log-likelihootladest of the restrictiory =0 which is rejected.

Nonetheless, results obtained with homocedastigiey when maximising the log-likelihood with

y =0) are also reported in the right column. They dbstmngly depart from results obtained with a

correction of heterocedasticity which may be intetgd as a sign of robustness. The random walk
nature of the dynamics of audience shares is ¢oafirsince the coefficient of the lagged audience
share is still highly significant and close to offdnere are now three distances with a significant
impact on audience shares: distances to the ceh@®8 and G4 and distance to the centre of G5. The
sign of the first two distances do not change caegbavith the two parts model. The coefficient
associated with the distance to G5 is negative raate significant. Moreover, if a 5% confidence
level is retained, the only coefficient associategtth a distance that is statistically significasitie last
one. We conclude that increasing the distance ¢octntre of the “advertising” business model is
clearly detrimental to the increase of the audiesiae. The “advertising” business model thus seems
to be more suitable than the “innovative” businesslel to create value from online press. Otherwise
stated the old recipe consisting in providing catgefor free and collecting revenues from the

diffusion of ads is probably the best one everofdine contents.

<INSERT TABLE 8>

V. Conclusion

Thanks to the elaboration of a database from aeguof 63 websites, a cluster analysis of the
strategies adopted by online press providers has imeplemented. Among the main business models
revealed by this analysis, the “innovative” busgtsat consists in offering a wide range of sewwice
counterpart of direct payment does not prove tthbemore successful. Indeed, increasing the distanc
to the centre of this cluster has a positive infkee on the attraction of websites. Conversely,
increasing the distance to the centre of the “atbieg” business is detrimental to the attractidn o

websites. Generally speaking, it appears thateatlivalue creation is better than direct salesnbhe
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contents to enforce the performance of online websias long as this performance is correctly

approximated by the audience share.
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Table 1: Business models derived from literature

Appropriability  Source of revenue DRM/rights Pricing and marketing Cased/literature
égggﬂgnzr;d robust protection (trusted - Prices are set according to the elasticity of aletn VOD
- Usage limited to private consumption - Strong link between payment, distribution andesecto the content.
(—:L;_lcjn;l;—qp;rr;(gr;gl;g&iit[)rlce is fixed by taking intaccount of iTunes MS
- Less robust protection Y Varian, 2004

Per unit sales

- Scope of uses>the sole private

(2) the cost of getting contents from illegal netikeo

Regner, 2004

("a la carte") consumption —
- Perhaps some tolerance for copying -S\yi[r)aﬁr?r::\trrllztjigoy ramidal selling (payment cammstlate the circulation of a Weed
. . 9Py 9 (pay! Rosenblatt, 2004
given title)
. - No anti-copying protection Pricing according to the demand elasticity and ogtitqrs’ reactivity .
Direct - . A eMusic
- Scope of uses maximum (including illegal ones) iTunes MS-EMI
- Perhaps watermarking (tracing)
. : I - payment of a yearly/monthly fee to access fréeihe catalogue of content  SVOD
Subscription Exante exclusion (filtering) - fixed price not linked to the actual consumption Online press
_— Purely voluntary gift
Voluntary contributions Weak or no DRM systems - online tipping Jamendo
- Sponsoring
- Mix: Fixed price plus variable pricing
Hvbrid - Exclusion - voluntary payment according or not to a givergrange Magnatune (label)
Y - Perhaps some tolerance for copying (the preferences of consumers determine the gotica) Regner and Barria (2005)
- sampling
- Sales of ancillary goods or services (concedsj\are, software, subscription Online press
(Tying) sales of - Tracing uses to services directly linked or not to the delivecemhtents...) Gratefurl) Dead (copying+concerts)
} . - - Digital contents serve to stimulate the salestbér product.
complementary/ancillary goods to - ex pos_t exclu_smn or not' (restricting or - Tolerance for copying and sharing (all the manessthe sales of the Gayer & Shy (2004)
end users preventing redistribution in some cases) . o . - . Connolly & Krueger (2005)
complementary good or service are positively cateel with a large circulation _.
of contents Einhorn & Rosenblatt (2005)
- AOL In2TV, Joost, Pplive...
Indirect - Tracing uses l(\)/l:]cl:'r(]):of:/engogle
Muti-sided markets - Restricting or preventing redistribution .S iralfrg
- Sales of Web traffic (audience) according to the models (for instance, - Revenue from agents different from end users ) YguTubg Dailvmotion
- Sales of personal information targeted ads need to eliminate » Dayl
- Moby (advertising)

redistribution)

Gee & Lubomira (2006)
Einhorn & Rosenblatt (2005)

Search for reputation
(new artists)

Open access with no or weak conditions
(for instance, a form to fill in)

- Increase wages or better job

Online music: independents
Online press: Blogs ?
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Table 2 : Variables used for the Classification of cases

" Services & Rights" variables

" Commercialisation & Financing" variables

Way to delivery contents

Streaming
Downloadable
Physical media (CD, DVD, etc.)
Other (Podcast...)
Usability of contents

Usable once
Limited usage
Unlimited usage
Limited duration
Unlimited duration ("permanent download")
Legally Reusable (as an input)
Legally shareable
Modifiable independently of content provider's will
Consumer implication
Communication interactivity

Interactivity / personalized service
Loss leader (sampling, front page...)
Access time to contents
Immediate access (< 1 minute)

Delayed access < 1 hour
Delayed access < 24 hours
Delayed access > 24 hours

high-speed constraint

Supply features

Exclusive contents/ premium contents
Catalogue size (importance with regard to compaiito
General-interest (versus Thematic)
Obsolescence of contents
Diversified content providers
New titles
Digital multi-products

Not digital Multi-products

Terminal / mono-platform (vs. multi-platform)
(TV/IPC/mobile/portable device)

Proprietary format (Itunes-Ipod, Atrac Sony...)
Specific application (to access/consume contents)
Forwarding charges
Secondhand market

0ifyes, 1ifno

Oifyes, 1ifno
Oifyes, 1if no
Oifyes, 1if no

Oifyes, 1ifno
Oifyes, 1if no
Oifyes, 1if no
Oifyes, 1ifno
0 if y&sf no
Oifyes, 1ifno
Oifyes, 1if no
Oifyes, 1ifno

Oifyes, 1ifno
0 if yes, hdf
0 if yes, daf

Oifyes, 1if no
Oifyes, 1ifno
Oifyes, 1ifno
Oifyes, 1ifno
Oifyes, 1ifno

0 if yes, Hoif
Oifyes, 1if no
0 if yes, Joif n
Oifyes, 1ifno
Oifyes, 1ifno
Oifyes, 1if no
Oifyes, 1ifno
Oifyes, 1ifno
Oifyes, 1ifno
Qék, 1 if no
if yes, 1 if no
Oifyes, 1ifno
Oifyes, 1ifno

Financing
Direct sales to conersn
Ads linked to cort&#service
d#Anot linked to contents/service
Targeted ads

Personal data (exploitation of)

Sales of complementary/ancillary goods and services
(hardware, press subscriptions...)

Other
Marketing strategies
Unit sales

Package sales
ne@hot billing (ISPs, mobile phone...)
Gift formula
Subscription
Viral model
Pricing
29 degree discrimination
3rd degree discrimination

0ifyes, 1ifno
Oifyes, 1ifno
Oifyes, 1if no
if yBs, 1 if no
Oifyes, 1ifno
Oifyes, 1ifno
0 if yedf o

Qyis, 1 if no
Oifyes, 1ifno
0 if yesf @a
if@es, 1 if no
Oifyes, 1if no
Oifyes, 1ifno

Oifyes, 1ifno
Oifyes, 1ifno
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Table 3 : Classification of casesfor « Services & Rigths »

OVER REPRESENTED UNDER REPRESENTED CASES
VARIABLES: VARIABLES: )
- Streamin
- Delayed access (less that one hour e g
. . - Modifiable content
cluster S&R1| - High-speed constraint . relay
Specific application - Immediate access
P PP - Exclusive/Premium content
- Streaming , o
cluster S&R2| - Legally reusable 'humanité
- Downloadable
- Proprietary format A -
cluster S&R3 pristary form la dépéche du midi
- Specific application
Historia, le canard enchainé, alternatives éco, gu
- Interactivity/personalised service | féminin, I'étudiant, evene, ¢a m'intéresse, google
- General interest - Catalogue size news, eurosport, plein champ, actuenvironnement,
cluster S&R4 Obsol Diversified id newsweb, automoto, boursier, coté maison, culture
- Obsolescence B ?V'erSI e F:ontent provicers femme, football, géo, goal, largeur, I'autojournal,
- Digital multi products le mague, le monde diplomatique, lire, Nice matin,
sport24, télerama, terraeconomica, votre argen
Le figaro, libération, le monde, la croix, les ésh
. ) ) la tribune, le point, le nouvel observateur,
- Interactivity/personalised service I'expansion, le parisien, ouest-France, la voix dy
- Catalogue size nord, le journal du net, l'internaute, infoscience
cluster S&R5| Diversified content providers - Obsolescence la vie financiére, capital, agoravox, afp,
- Digital multi products 20minutes, agefi, argusauto, challenge,
journalauto, la montagne, I'entreprise, I'est
républicain, I'express, technoscience, virginmega
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Table 4 : Classification of casesfor « Commercialisation & Financing »

OVER REPRESENTED
VARIABLES:

UNDER REPRESENTED
VARIABLES!

CASES:

cluster C&F1

- Unit sales
- One shot billing
- Gift formula

virginmega

cluster C&F2

- Direct sales

- Per unit sales

- Package sales

- One shot billing

- Subscription

- 2" degree discrimination
- 3% degree discrimination

Le monde, les échos, la tribune, le parisien, la
dépéche du midi

cluster C&F3

- Direct sales

- Ads linked to contents/service

- Ads not linked to contents/service
- Exploitation of personal data

- 2" degree discrimination

L’humanité, historia, le canard enchainé, ¢a
m'intéresse, agoravox, google news, afp,
newsweb, automoto, géo, goal, le monde
diplomatique

cluster C&F4

- Direct sales

- Exploitation of personal data
- Package sales

- Subscription

- 2" degree discrimination

Le figaro, relay, libération, la croix, le poing |
nouvel observateur, ouest-France, la voix du ng
alternatives éco, capital, agefi, boursier, chaker
la montagne, I'est républicain, I'express,
terraeconomica

cluster C&F5

- Ads not linked to contents

- Direct sales

- Package sales

- Subscription

- 2" degree discrimination

L’expansion, le journal du net, I'internaute,
infosciences, la vie financiére, au féminin,
I'étudiant, evene, eurosport, plein champ,
actuenvironnement, 20minutes, argusauto, coté
maison, culture femme, football, journalauto,
largeur, I'autojournal, le mague, I'entrepriseeir
Nice matin, sport24, technoscience, télerama,

votre argent
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« Services & Rights »

Table 5: Comparison of clusters

« Commercialisation & Financing »

cluster C&F1

cluster C&F2

cluster C&F3

cluster C&F4

cluster C&F5

cluster S&R1 G4i(casy

cluster S&R2 G31(cas}

cluster S&R3 G2icasg

cluster S&R4 G39case} G4 @Bcasey | G5 (17 casep
cluster S&R5| Gl1icas} G2 (4 case} G3 (casey | G4 (13casep | G5 (10 casep
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Table 6 : Combined classification of cases

OVER REPRESENTED UNDER REPRESENTED CASES:
STRATEGIESS. STRATEGIES!.
cluster G1 |-C&F1 Virginmega
- S&R3 - S&R4
Le monde, Les échos, La tribune, Le parisien
cluster G2 | .., - C&F5 p
- S&R5 Historia, Le canard enchainé, ca m'intéresse,
cluster G3 - C&F3 - C&F4 googlenews, newsweb, automoto, géo, goal, le
- C&F5 monde diplomatique
- S&R4 Le figaro, libération, la croix, le point, le noudve
SUsEr B4 - S&R5 - C&F3 observateur, ouest France, la voix du nord, cap
- C&F4 agefi, challenge, la montagne, I'est républicain,
- C&F5 I'express
Au féminin, I'étudiant, evene, eurosport,
_C&F3 pleinchamp, actuenvironnement, coté maison,
cluster G5 - C&F5 C&F4 culture femme, football, largeur, I'autojournal, lg
B mague, lire, Nice matin, sport24, télerama,
votreargent
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Table 7: estimation results for the two parts model
(standard deviation of estimated coefficients are reported in brackets)

Audience shares lower
than the sample

Audience shares
higher than the sample

median median
Lagged audience share &)&ggg*** %332)012?***
distance to the centre of G1 81-22233? %gg:‘g
distance to the centre of G2 8-22(?6? %?21437)
distance to the centre of G3 Egélfsgg)S 236%%1**
distance to the centre of G4 2)-2?248? 2)-82?8?*
distance to the centre of G5 Et()).éolgs%)S 286%32)2

0_2

optimal y

Log-likelihood for optimal y

log-likelihood with restriction to the lower case

log-likelihood with restriction to the upper case

0.0252***
(0.0029)

0.37

-38.9029

-113.4031

-39.3588

* coefficient significantly different from zero as%
coefficient significantly different from zero a®0%
coefficient significantly different from zero a¥%6

*%

*%k%
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Table 8: estimation results for the single part model
(standard deviation of estimated coefficients are reported in brackets)

With heterocedasticity With homocedasticity

. 0.9665*** 0.9676***
Lagged audience share (0.0263) (0.0261)
. -0.0017 -0.0034
distance to the centre of G1 0.0228) 0.0222)
: 0.0377 0.0297
distance to the centre of G2 (0.0968) (0.0942)
. -0.1109** -0.1098**
distance to the centre of G3 (0.0605) (0.0604)
: 0.0796** 0.0748**
distance to the centre of G4 (0.0409) (0.0400)
. -0.0690*** -0.0735***
distance to the centre of G5 (0.0330) (0.0330)
2 0.0398*** 0.0250***
g (0.0036) (0.0023)
optimal y 0.62
Log-likelihood for optimal y -43.7591
log-likelihood with restriction to 6395.4
homocedasticity y = 0) ) '
Log-likelihood -43.6003

* coefficient significantly different from zero ab%
** coefficient significantly different from zero a®%

***  coefficient significantly different from zero a¥6



