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The description of the these:

Title: the effect of structural properties on the network effects and the
individual choice

Theoretical context:

Network economics: Network approach
discret choice Model: empirical evidence

3 Steps

|dentification of local Network : NCD per users

The simulation of agregate level of Network externalities

The integration of the agregate network effect in discret choice model



Introduction : Network; Network externaties,...

Every social activity can be considered as network , where the nodes or agents could be,
consumers , productors, political partisan, associations members,...

When we are considering network contexte, we should consi  der at least two
important elements : network externalities and agent heterogeneity

Network Externalities

Network externalities broadly defined as the increa  sing in the individual utility
associated with the adhesion of a new individual to the club, his access to the
network, his adoption of the new standard... Always th ere is no big distinction
between network effects , network externalities, ¢  lub effects, but there are different
classifications of them , we distinguish principall y two categories of positive
network effect : direct and indirect network effect S.

Heterogeneity of agents: it can be indicate a difference in individual
characteristics or a difference in the personal pre ferences, valuation or
behavior.

Graph theory and structural properties of the network

The characteristics of the social network are translated using the techniques of the graph theories .
So each nodes can be defined by the numbers of his connection ( the node degree), and the
weights for each relation which translate the strength of the relationship with the other agents .

Recently, many economists, marketers , as done in Mico-biology , emphased on the réle of
community in the determination and the influence of the individual choice and in consequence in
the determination of the global evolution of the demand or the network size.

Social network analysis :

This tools is imported from social Sciences and psychologie because it can reproduce differente
possible interactions between agents forming the population or the sample of study.



How to evaluate network effects

Different models are applied in the diffusion of products

- standard passif diffusion models such as the Bass Mo del (1969).
- evolutionniste model as the Susceptible —infected mo del

- dichotomous models , logit , probit, nested logit , Mi xed logit

=»The commun drownback of these models that they don’t take into account of
network externalities , and if they did thery considere d a macro variable , like
the variation of the total size of the network with out considering any aspect of
the composition of the network of users or their stru ctural properties.

the network approach is designed to overcome this limita tion. So it is specifically
designed to consider the particularilty of different types of network and to
integrate different forme of interaction among agents. This is supported by the
background developped in the Graph theory and the Soc lal network.

But an appropiate application of theses new technique S require a very detailed
individual database that can be used to construct differen ts measure of the
network properties such the  degree distribution which describe the
composition of the population by the number of conne ctions of each agent( the
node degree), and the strengh of ties .. Such database ¢ an be use for different
purposes : the determinantion of ‘the bounders of each communities », the role
of every ties (weak and strong ties), the relative impo rtance of each agent and
the influence effect the can created by the « « opinio  n leaders ..

the probléme is the disponibility and the accesibilit y of such database

it is evident that the construction of such database is ve ry difficult.



How to evaluate network effects

So what is the solution?

From Scientist in Computer Sciences and physics who developped
many algorithms that can be more flexibles , that ne  ed less database.

From professional such as Google , many other firms (Xtract, Idiro )
which are developing many algorithms to detect in fluential's which
are the key of the viral marketing strategies .

But even with these options, the application of networ k models and the
SNA remains out of reach because of lacking suitable dat a for
researchers

the ramaining option for researchers in universities f or example is the
simulation techniques. Indeed, Simulations can repro duce different
alternatives with different hypothesis about the struc tural properties
such as the density, the numbers of comunities and the ir sizes,
clustering coefficient, ...



Our method to evaluate network externalities

Questionnaire : 1000 students = identifying differents types of

local network ( the size ,the composition)

Also individual charac., use of TIC technologies (Int  ernet, Mobile Phones,..), their
attitude for the 3rd G , the firme strategie ( prici  ng, marketing), the time of the

adoption , the change preferences indicated by switch ing or mutlihoming
choices
We identified the composition of the population with the disctinction between

different type of Local Network

The simulation distinguishes different structural alternatives , it

consists of 2 types:
The discret Case: ( the degree can take ongly discret sets) based onth e
data form the quiery and some parametres like connect lvities ( inter-

clusters), density and scope effectss.
The continous case : the distribution degree flows power law distribu tion ,
the others parameters are parameters .



Genration of agregate Network Effects

Two types of agregations are considered:

Horizontal agregation

When considering differents samples with similars charact eristics:
check the robustesse of resultats relative to specif ic focus group
Vertical agregation

When considering dissimilar samples in order to treate weighted
networks and hierarchal structure: in order generate g eneric
resultats.



Agrégation multi-level : généralisation des propriétés structurelles pour
différentes régions et pour différentes catégories d’'usagers.
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Future Perspectives

- Choice modeling
Complex models : Agent Based Modeling
Recreation Model.

With applications to:
Environmental issues
Forest Economy
Industrial economics
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