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ABSTRACT

In the context of an agent-based modeling thameséis the acceptance of telecenters by their pakent
users in Brazil, this paper discusses two alteraatonfigurations of neighborhood for the creatién o
social networks, one based on Moore’s cellular maton, and another based on random relations. This
discussion is an essential step in the creatiothefoverall model, a bottom up approach in whiah th
users (agents) are characterized in terms of teetlnological innovativeness and are subject to the
influence of their social networks; each agentisdomly assigned with a set of initial featuresider

to reflect the diversity of behaviors and prefeemnfound in a field survey with the target audiedes
final model is expected to be an evaluation toot@mpare alternative digital inclusion strategies i
terms of effectiveness in attracting new usershotelecenters, and assessing the policies in tefms
their efficacy in the resource allocations and efvheffective is a given equipment deployment sirate
or premise location. This can help to reallocasoueces so as to maximize the results.
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1. INTRODUCTION

In developing countries, the income limitationstleé underprivileged classes are a barrier to
the digital inclusion, as in many cases the us#Cd® implies the acquisition of equipment
and subscription of services and infrastructuresafcessing the Internet, what, in general, is
beyond the reach of low-income families.

The creation of public Internet access centers, sthealled telecenters, is one of the
possible solutions to bridge the access of the itm@me citizens to computers and the
Internet. Telecenters have been deployed in maugtdes, in some cases by NGOs, but often
as part of governmental policies. In Brazil, thare several programs initiated by local,
provincial or federal government levels, and theyyvbroadly in terms of size, format,
purpose, capillarity and offered services.

However, it seems that in most cases the charstitsrof the telecenters and the choice of
location reflect a top-down perspective in whicle tholicy-makers specify a predefined
configuration and determine the deployment locatimsed on general assumptions that
seldom capture the real needs of the serviced cantiesr We think policy makers could
benefit from a planning tool capable of simulatialgernative telecenter size and location
options in terms of the efficacy of the allocatedaurces, of the resulting number of serviced
users and of the achieved quality of service (Qo0S).

The efficacy of a proposed policy or solutiorlwiepend not only on the availability of
the resources (ICTs) but, in a greater extent,hair effective appropriation, that is, on the
users’ personal involvement and effort in the &xploitation of the ICTs. This appropriation
depends both on the social influence to which epertgntial user is subject as well as, on a
more individual level, on the user’'s perceptiontlod relation between ICT usefulness and
easy of use. While the former is determined byetifiect of the social neighborhoods in which
every user lives, the latter refers to a cost bemefalysis that is, in many respects, very
similar to that considered in a generic technolalgiacceptance model (TAM), such as
described by (Davis, 1989; Malhotra & Galletta, 999enkatesh & Davis, 2000).

And in order to be a valid planning tool for polioyakers, the proposed approach needs to
indicate ex ante the effects of such aspects omdb@tion of the ICTs and, by consequence,
on the effectiveness of the inclusion policies urstady. With the specific aim of developing
such tool, our approach combines two complemengtugiies in an attempt to capture and
handle actual characteristics and expectationsetarget audience, in a bottom-up fashion.
The first study, as described in (Bonadia et €073, is based on a field survey conducted in
three small localities in Brazil, which are repmgsgive of the populations that telecenters are
meant to service. The field survey investigateter alia, the reasons for someone to start
using computers in a telecenter, and attemptedn®late the reasons with sociodemographic
factors, such as age, marital status, schoolingl,lé@lerance to distance and to waiting time.
In addition, the individual characteristics includee of the five innovativeness categories
proposed by (Rogers, 1983), to indicate how faveraan individual’'s attitude towards an
innovation such as a computer or the Internet.

The results collected in the field survey were tisgatistically analyzed, by means of a
logistic regression, so as to produce an equatiahrhodels the probability of a non-user to
adopt a telecenter depending on a particular coamibim of personal characteristics and
preferences. This probability is then calculabledieery target user in order to simulate all the
individual behaviors in a bottom-up fashion. Theliidual behaviors can be modeled in
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terms of TAM parameters, whereas their aggregataltréends to follow the pattern of a
typical innovation diffusion process. Thus, in tast part of the study an agent-based model
was developed to simulate the effects that theabaeilations exert on the adoption of
telecenters, and then compare the ICT diffusioasrais a function of the alternative policies
and strategies. The agent-based modeling has ptovea a valid method for shedding light
on subjective aspects that influence the individpatferences and attitudes and their
consequences on the social diffusion of a techmodbgnnovation, as discussed in some of
our previous ABMS studies on technology diffusised Holandat al. 2003 and 2008). Thus,
emerging relational phenomena, along with the peedeusefulness of the offered service,
can revealex ante the adoption rate of the telecenters.

The aim of this paper is to introduce the propasedtiagent model and then discuss two
alternatives of neighborhood configuration, oneebda®n Moore cellular automaton and
another based on random relations, highlightingr teEects on the diffusion process. This
analysis is in the frame of a broader researcheptopn the popularization of computers
among low-income citizens in Brazil, undertakentlie scope of a study that focuses on
telecommunication solutions for digital inclusioAs discussed in the next section, the
simulation was constructed in three subsequentgshtimt, in combination, try to anticipate
the behavior of the target public in terms of tHegtion of computers in telecenters.

The paper sections are: (1) introduction and cdrdéxhe research; (2) summary of field
data collection (based on which the model is exqibtd be grounded on real world values);
(3) description of the ABMS model and its altermatineighborhood configurations for
implementation in the simulation environment SeSéh); presentation of some simulation
results; (5) discussion of the results and (6) kaion.

2. BODY OF PAPER

The model described herein uses data from a figidey whose purpose was to identify the
preferences and needs of the potential usersaxfemters, trying to correlate such information
with the actual attitudes (user or non-user) towdhe telecenter. The survey occurred in three
Brazilian localities, in three different States, Bt the results were less geographically
biased. The selected localities had at least deedster, in service for at least three years.
This was necessary so that the survey could ceeréia diffusion process (with respect to the
use of the telecenter) with other variables, sugluser and non-user profiles, influence of
external factors such as distance, waiting times@nce of aides, type of offered services, etc.
The model construction phases are schematicallicebin Figure 1, as well as the factors
covered in each step.

In the field survey phase, the questionnaires efagplied interviews attempted to capture
three different individual characteristics: i) aulil and technological acceptance dimensions,
ii) aspects of innovativeness and susceptibilitystzial influence, and iii) other individual
variables.
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Figure 1:Model overview from the field survey to the ABMS silation.

2.1 Cultural Influence and Technological Acceptance

The first characteristic seeks to explain individatitudes regarding technology in general
and computer usage in particular. The Technolodgicakptance Model — TAM (Davis, 1989)
encompass attitudinal determinants in two distimatiables: perceived usefulness and
perceived easy of use. The former applies whenpeeple tend to use a technology on the
belief that such use will improve their work perf@ance, and the latter applies when, even
though the potential users believe that the tedyyois useful, it may seem so hard to use that
the usage advantages are counterbalanced by ttepgien of the usage effort.

Although useful in determining factors that afféo® technology acceptance and use, the
TAM model does not explore social influences orrusmmunication patterns, in contrast
with the Theory of Reasoned Action — TRA (Fishb&iAjzen, 1975), which identified an
attitudinal factor that affects certain behaviors. overcome such limitations in TAM, our
model attempted to capture both TAM variables frdaa surveyed in communities that are
representative of the cultural environments of famget audience so as to use the data in an
ABMS model to recreate the social dynamics. Thdiegmuestionnaires were conceived to
survey factors that account for the perceived usefis of telecenters (e.g. computer usage,
Internet navigation, etc.) as well as for the pexk easy of use (basically, telecenter distance
and presence of aides for helping novice users)ffire details refer to Bonadé al, 2007).

2.2 Innovativeness and Susceptibility to the Social Influences

The second characteristic refers to the level nbuativeness of every potential user, what can
determine how favorable will be her/his attitudevéods computers and telecenters. Our study
adopted the same five innovativeness categorigmpeal by (Rogers, 1969): innovators, early
adopters, early majority, late majority and laggamas indicated in Table 1. Whereas, on one
extreme, innovators tend to be open to new prodmetsservices, laggards, on the opposite
extreme, are notably resistant to new ideas. Treetimtermediate categories have decreasing
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levels of innovativeness. In our model, these Gimgegories also define how susceptible their
members are regarding the influence of the neididmmt. Thus, whereas innovators behave in
a more independent way, and their attitudes anibidaes occur regardless of the surrounding
influence, laggards depend on a wider acceptantteedhnovation within their vicinity.

In the studied alternative simulation grids theghbiorhoods are based either on the
cellular automaton model proposed by Moore or ardoan relations, but in both cases the
influence required by the members of each innoirsas category is established in terms of a
given number of users in the neighborhood, as dsamliin Section 3.

Table 2. Rogers’ innovativeness profiles and regpegtroportions

Categories Innovators  Early adoptersEarly majority Late majority Laggards
Proportion 2,5% 13,5% 34% 34% 16%

2.3 Other Individual Attributesand Correlation with (Non) User
Status

The third input from the field survey refers to thlividual characteristics such as age,
marital status, schooling level, etc., that argyataluld influence the respondent’s propensity
to go to a telecenter and use a computer. Sinsesthdy is part of a digital inclusion project
whose main aim is to stimulate hard-to-reach aiiiz® adopt the use of computers and of the
Internet, is was extremely relevant for us to foud how the age and other sociodemographic
factors determine the actual probability of somedoeadopt such innovations. In this
particular, the interviews showed, for example,tthide motivations mentioned by the
respondents to justify the use of a telecenter eégrly according to the respondent’s age.
Whereas young individuals often mentioned thaulkeisvas a reason to use a telecenter, most
of the aged respondents answered they saw noulartieason to go to a telecenter (Bonadia
et al, 2008). Comparing the responses obtained fromsusmed non-users, the three above-
mentioned sets of characteristics were then evaduatterms of their effects on the adoption.

2.4 Phase of Statistical Treatment of the Collected Data

In order to draw more reliable conclusions, theveyed data were statistically analyzed to
determine the relevance and the weight of eaclabtri This allowed us to check the validity
of the initial assumptions, reconsidering or disming the significance of some factors. For
instance, we at first hypothesized that the distalpetween the respondent’'s home and the
telecenter could be a key factor in the decisiortivbr to use the telecenter. Yet, although
present, the distance effect was less relevant itiifially thought, at least in the three (not
particularly large) surveyed localities. A morealletd discussion is in (Bonadé al, 2007).

3. GENERAL DESCRIPTION OF THE ABMSMODEL

The third and last phase in the construction of ABMS model was the instantiation, in the
agent-based simulation environment, of the varmltat the field survey showed to be the
most relevant in what refers to the adoption ofeledenter by the target audience. This
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instantiation supposes some level of schematizatbénthe individual and collective
characteristics found within the surveyed poputatidnd in an ABMS environment, one key
aspect is the configuration of the neighborhoodti@hs among agents, that is, how a
particular agent make sense of the world, and Hosvdehavior of this particular agent
influences other agents, and then, change theildw®o address this question, we evaluated
two alternative strategies to create social refatimne based on cellular automata, in which
the influences among agents are essentially lecal, another based on random relations, in
which the influences have no local dependence.eStinis is the main focus of this paper, the
third phase is discussed in more detail in thisigec

As it is well known, in an ABMS environment the atbns among agents vary with the
time, due to the individual behaviors. The socetiworks offer an average basis for studying
the links among individuals that are the main resjiade for their own choices. In this sense,
the study of a technological change, under thepgets/e of the social networks, emphasizes
the relations in detriment of the features and attaristics of autonomous individual units
(Agapitova, 2003, p.9). Hence, social networks rbaybeneficial to the society, creating
confidence and encouraging the cooperation, botralsy cause losses when they enclose the
society in rigid relational networks.

The diffusion of an innovation by a society resdittam a communication process among
its members. The diffusion models, includiexg anteapproaches, facilitate the understanding
of such communication process by allowing the eatadm of individual behaviors in face of a
technological innovation. In this particular, battoup approaches, such as ABMS, allow
analyzing phenomena related to diffusion or contatin processes, and to the emergence of
the events, and thus are well suited to followdjeamics of social phenomena.

As mentioned above, in our model, each potential was represented by an agent with
particular features, such as neighborhood relatipsygchological innovativeness profile and a
set of sociodemographic characteristics. The adentsed a world or society and interacted
with one another according to rules of social iefloe. The grid had a 50x50 dimension,
totaling 2500 agents. The agent’s individual feasuand the relational effects in a multiagent
environment served to realize the social influethag is implicit in the TAM variables. While
some of the adopted variables stood for the “peeckusefulness” (PU), other stood for the
“perceived easy of use” (PEU). The resulting equmtncompassed both dimensions and
calculated, at each iteration, the probability givien agent to adopt the telecenter.

In Figure 2 we exemplify two iteration steps ofypital diffusion process triggered by the
deployment of a telecenter in the center of theroamity represented by the grid. At first, the
telecenter starts to attract new users by offedomputers with Internet access and some
support services. In the first moment (Figure 2a)y the more innovative agents are likely to
adopt the use of the telecenter, because theyairdependent on the choices made by the
other agents. This self-sufficient nature is causedong other reasons, by the fact that
innovators, besides their special inclination fonatvis new, usually have more access to
information and news. Their choice is then bassémsally on the evaluation of the perceived
usefulness of the telecenter (services, suppari, etrsus the difficulty to access its services
(distance, shared resources, etc.). However, dieennhovators become users, they start to
influence their neighbors. Some of these neighboesearly adopters, what means that even
though they are not so self-sufficient as innowator what respects the adoption of the
innovation, they do not require a very strong daaiduence in order to adopt it. In the model,
this means that they need at least one user inriba@jhborhood so that they become prone to
adopt the use, provided that the usefulness/diffianalysis produces a favorable result. And
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in this way the diffusion process advances throtigh subsequent categories, until a point
where the offered service is degraded by the ekaessmpetition for the limited resources.
Then (Figure 2b), the diffusion process saturatelsreo more agents will adopt the use.
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Figure 3. Simulation grid: a) initial diffusion; fipal diffusion

3.1 Theinvolved Variablesand Initial Assumptions

The field survey was designed to investigate thevemce of some variables, based on some
initial assumptions, such as the hypothesis thatdiktance between the respondent’s home
and the available telecenter has a strong influesrteher/his decision to use the offered
service, or that the respondent’s age could beoa goedictor of her/his propensity to adopt
the use. These common sense conjectures shouldbéhmmvestigated and, most importantly,
quantified by the field survey. Such quantitatiméormation has then allowed us to find the
most suitable equation to calculate the adoptiabability of a given agent based on its very
particular combination of individual features suab age, marital status, schooling level,
innovativeness profile, and location in the gridheTlocation in the grid is randomly chosen
during the creation of the world, and since thedehter is situated in a specified position in
the center of the grid, the calculation of the alise between agent and telecenter is
straightforward. Nonetheless, although the geodcapklistance is an objective measure, the
tolerance to distance is a subjective attribute tha survey attempted to capture. Thus, the
actual decision to adopt a telecenter is at fieftn@d by a comparison between these two
factors, which vary for each agent.

The other attributes were randomly distributed agnthe agents in the grid, regardless of
their actual position in the grid. In other wordsiciodemographic attributes such as age,
marital status and schooling level are independéttie agent’s location, but the tolerance to
distance is a factor that will interact with thetusd distance. Moreover, the common sense
knowledge that marital status and schooling levehariables that tend to depend on the age,
has lead us to perform some adjustment on theitid@li of such combinations among the
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agents in order to avoid too unrealistic casesh agthe existence of agents whose age is
under 20 and whose marital status is widow, or wtszhooling level is postgraduate.

3.2 The Two Evaluated Configurations of Neighborhood

Prior to further sensibility analysis of the surgdyvariables, we had to evaluate the ABMS
model itself. For instance, we evaluated the effect the possible social relationship

configurations within the grid, so as to understéiogv they could influence the simulation

results. With this purpose, we selected two rabiadifferent types of grid neighborhood, as

discussed bellow.

The first neighborhood configuration evaluatechis $ame that we used in many previous
ABMS studies on technological diffusion, rangingrfr a simulation of competition between
two cell phone service providers (Holanetaal, 2003b) to the simulation of the deployment
of digital television in Brazil (Holandat al, 2008). This type of neighborhood is based on
cellular automata, discrete dynamic systems thah fa regular spatial lattice, whose cells
(and theirs neighbors) are in one of a finite nundfestates, in such a way that the grid state
advances in discrete time steps. In this configumatthe immediate neighbors necessarily
influence every agent in the grid.

In addition to this close neighborhood, which inr amodel is comprised of eight
immediate neighbors (what represents a cellulasraaton with radius = 1), the model also
incorporates some radomly chosen relations betwearcontiguous agents in the grid. The
exact humber of non-contiguous relations that eaggnt has tends to range between one and
three, since the choice is aleatory in nature hadelations are bidirectional, what means that
besides being assigned a remote neighbor from wéere the grid, every agent can also be
chosen to be a remote neighbor of any other agethiei world, as schematically illustrated in
Figure 3. The influence of these remote relatienméant to create the so-called Small World
effect (Milgram, 1967; Watts, 1999), and therefteads to create a certain level of social
cohesion in the diffusion process, as discussédatandaet al, 2003b).

The combination of innovativeness categories witftomaton neighborhood configuration
and a Small World effect was also described in et al., 2006 and Holanda et al., 2008).
This neighborhood type was described in (Bonadlial, 2007), but the model described here
is an updated version of it.
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Figure 3. Grid with cellular automaton neighborh@odfiguration

The second evaluated neighborhood configuratiomddrzed the cellular automata and
adopted a stricly random process when choosingyeagent’'s social relations. Similarly to
the previous case, every agent ends up with armgearumber of 10 neighbors in the grid, but
in this case none of them has to be in the immedi&inity of the agent, even though this can
occur by chance. This configuration is schematiaddéipicted in Figure 4.
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Figure 4. Grid with randomly formed neighborhooafiguration

3.3 Possible Applications of the Alternative Neighborhood Types

As previously discussed and illustrated in Figurén3the first configuration each agent has
eight immediate neighbors plus one to three randopitked non-contiguous or remote
neighbors, in order to add relational/social infloes, and then simulate the Small-World
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effect. This seems a reasonable approach in thelaion of populations whose daily
relations present a strong local nature, such adtén the case of small rural or suburban
communities. The inhabitants of such communitiddsa have contacts with outsiders, thus
their social interactions and communication teradbe confined within the group, what can
have a particular clustering effect on the innavatiffusion pattern. This is well illustrated in
Figure 4a: a simulation of the diffusion of theet#nter use in a community with local type
neighborhood evolves towards the formation of isaleclusters of users and non-users. It is
worth mentioning that in all the scenarios simuabere we considered the existence of one
telecenter, located in the center of the grid,ing¢he center of the community.

However suited to less fluid communities, such @etpf neighborhood may not fit other
types of society, since it to some extent underedts the role of social relations among non-
contiguous agents, whereas such remote relati@waibin all the social interactions that take
place in other circumstances or in other contesush as at work, at school, or even in other
strictly urban social settings, such as shoppintisimand so on. Thus, the prevalence of social
rather than local relations seems to be typicahofe urban and industrialized communities.
In many such communities the local relations apgaed or surpassed by daily contacts with
other non-adjacent agents. Then, it seems thatettend configuration, with neighbors chosen
randomly along the grid, in an attempt to represenéssentially social neighborhood instead
of a local one, is more suited to simulate a diffagprocess within such communities.

The resulting simulation of a diffusion of telecentise with the second configuration of
neighborhood is depicted in Figure 4b. In contnagh the previous case, now there are
smaller clusters, indicating that the effect ofdbtfluences is less significant than before.
Also noticeable is the fact that the overall diftuswas more efficient (totaling 902 users) and
permeated the entire grid. This performance thaalbt could be credited to a more efficient
communication flow in the second case.

; ﬂ:t J._'!::H

556 users 002 ugers
Figure 5. Diffusion pattern with (a) local biasautigb) social biased neighborhoods
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3.4 Possible Explanationsfor the Differencein the Diffusion Speed
in the Two Configurations

As advanced above, the greater efficacy of theusidih in the scenario with non-local
neighborhood could be, at least partially, motidaby the fact that this configuration favors
the communication within the grid. But it is pedirt to ask if other factors could also play a
role in this performance change. We then investigjaine of these possible factors, namely,
the influence of the average distance between antagneighborhood and the telecenter. It is
clear that, in the cellular automaton case, ea@ntaimmediate neighbors have the same
average distance from the telecenter that the atgamtit has. In other words, if an agent is in
the vicinity of the telecenter, so are all its indiae neighbors, and conversely, if the agent is
far away from the telecenter. This is absolutely the case in the random neighborhood
configuration, because the average distance ohd¢lighbors does not depend on the agent’s
location with respect to the telecenter. Thus, sperinent questions are: Does the cellular
automata configuration reinforce the effect of ditance on each agent’s use decision? If this
is empirically detectable, are there other factbes could explain the distance bias? What
effect, combined with this assumed higher sensjtito distance, could make the diffusion
pattern in the cellular automaton configurationafby different from the diffusion in the
random neighborhood configuration, as illustrateéigures 5a and 5b.

4. SIMULATION RESULTS

Then, in order to test the hypothesis that thelibizesed neighborhood configuration is more
susceptible to the effect of the distance to thecenter we created two simulation scenarios,
one with the original distances, and the other &ittD0% increase in the scale, so that every
agent is located at twice the original distancemfrthe telecenter. If our assumptions are
correct, the local-biased neighborhood would beensansitive to the distance, and we would
expect to find not only a reduction in the numbkusers, but also a stronger reduction when
compared with the social neighborhood scenario.Figures 6 and 7 we illustrate one
simulation result of each scenario, even thouglhatee a more accurate picture of the effect
we have to consider the average obtained afternabau of simulations. Surprisingly, we
found a slight reduction of the average in the farmmase, and no decrease at all in the latter
(resp. 656— 645 and 866~ 871, after 7 runs). It is worth mentioning thattbwith original

and with increased distance, the local-biased gardition showed a higher variance in the
final number of users after the diffusion. The tessare shown in Table 2.
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567 users 889 users

Figure 6. Diffusion with original distance (a) ld¢dased and (b) social biased

559 users 848 users

Figure 7. Diffusion with increased distance (ajlduiased and (b) social biased

Table 1. Mean number of users and standard dewiafter 7 simulations with scale change

Original situation Doubled scale Variation
Local-biased neighborhood X = 666= 72.9 X = 645 = 145.8 -1.7 %
Social-biased neighborhood X = 866 28.3 X=87%=36.9 +1.1 %

To make sure that the distance effect was beingectly accounted for, we created two
new scenarios in which, instead of increasing tetadce by means of a change in the scale of
the grid, we made about half the agents less tleémathe distance and thus less prone to
become users if the telecenter is not close ta theation in the grid. Some instances of such
scenario are illustrated in Figures 8 and 9. Avesaand standard deviations are in Table 3.
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594 users 858 users

Figure 8. Diffusion with original tolerance (a) Ediased and (b) social biased

382 users 740 ugers

Figure 9. Diffusion with decreased tolerance (apldiased and (b) social biased

Table 3. Mean number of users and standard dewiafter 7 simulations with tolerance change

Original situation Doubled scale Variation
Local-biased neighborhood X = 6&0= 80.8 X =474 = 88.8 -22%
Social-biased neighborhood X=83Z279.7 X=726=75.7 -18%

The results clearly show that the social-biaseghtmrhood creates a faster diffusion in
all cases, what could be credited to a more efficmmunication within the network.
However, even though the results in Table 3 seenotmborate the initial hypothesis that a
local-biased neighborhood tends to show a strosgesitivity to the distance factor, the high
standard deviations found in the results of bothfigorations do not allow such a strong
claim. In fact, given the complexities that resdlfeom the real world data that we surveyed,
we consider that this particular issue requirethirresearch, with a deeper analysis of the
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related variables. For instance, the toleranceistamice in our survey has an essentially
subjective nature; thus, when evaluating which tgyeiill adopt the use of the telecenter our
model does not treat distances above the toletatdéidas a deterministic factor. In order to
simulate the essence of the human variability, model uses this information in a more
probabilistic way, in which even the outermost dgeare allowed to adopt the use, no matter
how intolerant they are with respect with the dise The only difference is that they will be
less likely to adopt. If the distance factor wereated more deterministically, we would
probably see a more outstanding difference betweetwo neighborhood configurations.

5. DISCUSSION OF THE RESULTS

As seen in the previous section, our hypothesis paasially corroborated, only when we
changed the distance tolerance factor directlyhi@ a&gents, by changing the number of
individuals that subjectively consider the distaackindrance to use the telecenter, instead of
altering the grid scale in order to create indisetite same effect. It is not clear what caused
such conflicting results. But since in our modedégvagent is assigned a large the number of
individual characteristics (which are condensethanfinal probability equation) it is possible
that many of these variables relate differentlyhvtite distance. Thus, a simple scale change is
not the safer way to test the effect of the distariwecause it makes it difficult to draw
immediate conclusions without a deeper analysith®fentire model. The direct change in the
distance tolerance, on the other hand, appeare ta imore straightforward way to test the
influence of the distance on the diffusion speethindifferent configurations, but even in this
case we have to be cautious with the analysiseofdhults, given the high standard deviation
in the final number of users after each simulation.

Since our short-term goal was to evaluate if ang tite two alternative configurations of
neighborhood could affect a diffusion process inABMS environment, we think that our
results were very instructive in that particulaspect, pointing to qualitative and quantitative
differences in the diffusion pattern accordinghte employed type of neighborhood.

Further study is required to evaluate, for instaifcand how one particular configuration
is more suited to certain types of communitiessitoulate social phenomena in general, and
communication/diffusion processes in particularsaggested by the discussion above.

6. CONCLUSION

In this paper we contextualized the aims of oueaesh project and how it makes use of
ABMS to study social dynamics with a level of indivalization that is only possible with
bottom-up approaches. We then discussed the particnodeling issue of neighborhood
configuration in an ABMS environment and concludbdt, depending on some modeling
decisions required by an ABMS tool, there may bmesdlifferences in the simulation results,
in particular in the diffusion scenarios. It is thelear that a deeper analysis of such modeling
issues are necessary prior to further experimeagedon real-world data. We believe that the
better option has to consider the actual natuthetimulated community, i.e., evaluate what
neighborhood type effectively captures the commatioo dynamics of that community.
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