J. Goddard, S. G. Cobos Silva, M. A. Gutiérrez Andrade, H. L. Rufiner & D. H. Milone; "Fuzzy Social Norms and Individual Computation”

Proc. of the X1V Congress of International Association for Fuzzy-Set Management and Economy (SIGEF 2007), nov, 2007.

sinc(i) Research Center for Signals, Systems and Computationa Intelligence (fich.unl.edu.ar/sinc)

FUZzY SOCIAL NORMS AND INDIVIDUAL COMPUTATION
J. Goddar?, S.G. de los Cobos Silva M.A. Gutiérrez Andrad®, H.L. Rufinef*®, D.H. Milon®

@ Depto. de Ingenieria Eléctrica, U.A.M-I, Mexicggci@xanum.uam.mx
@ Lab. Cibernética, F.I.-U.N.E.R., Argentina
® Lab. de Sefiales e Inteligencia ComputacionalCFHL- U.N.L., Argentina

ABSTRACT
How important are social norms in our daily livé&®uld it be intolerable to have to think about gver
decision that we make? For example, when we waka upe morning, we usually don’t think about
whether or not to get dressed, but automaticallgao
On the other hand, do social norms limit our apiiit think for ourselves and force us into a type o
‘herd’ mentality?
Epstein (2001) introduced a simple, agent-basecehtoccompare the strength of a social norm witt th
of individual thought, using a binary value to regent the norm of an agent. In the present pajser t
model is extended to include a real value représgitte degree of intensity of the agent with respe
the social norm. Runs of the model are given, camgdhe results obtained with the proposed maalel t
those of Epstein.

Keywords: fuzzy social norms, individual thought, agent-lubsedeling.
INTRODUCTION

Conventions govern much of our daily behavior. As eensider a normal business day, we see that we
usually get dressed when we go outside, we drivihersame side of the road as the rest of the mtstor
in the country we are living in, we greet other plegperhaps by shaking their hand, in a restawwant
probably eat our steak with a knife and fork, atsb deave a tip, even though the service may neé ha
been up to standard. These, and other illuminadixemples, can be found in the literature on social
norms (c.f. Young (1993,1996), Azar, (2004)), althlo the reader can obviously think of his or henow
examples. While one might differentiate betweeroavention and social norm in terms of the possible
sanctions imposed, here the distinction is not idemsd. Generally, following Young (1993), we can
describe a convention as a “Pattern of behavidrisheustomary, expected, and self-enforcing. Eveey
conforms, everyone expects others to conform, &edyene wants to conform given that everyone else
conforms”. Further, Kandori, Mailath, and Rob (1988d Young (1996) show that, from a formal point
of view, conventions may be represented as equailddrsuitably defined games.

The idea of self-enforcing behavior regularityhe tone usually dealt with in the field, however teps
(2001) also considers another important aspectehaitiat once the social norm is established,hea t
tend to conform without thinking about it. This cha beneficial in our daily behavior, as the idéa o
having to consider every decision that we make dcdd intolerable. However, social norms can also
involve prejudice, which when enforced by societygeneral can lead to equally intolerable condstion
for some sectors of that society. To consider &lsjgect, Epstein developed a simple, agent-basedlmod
with two attributes for each agent correspondinghimw the agent behaves” and “how much the agent
thinks about how to behave”. Epstein showed, thmosigwulations, that the model captures the feature
thatindividual thought is inversely related to the strength of a social norm.

However, social norms are not always clear-cueims of how the individuals behave. An individuahc
exhibit what appears to be “fuzzy behavior”; fommple, the degree to which we conform to leaving a
tip varies from individual to individual. There adifferent ways in which fuzzy behavior can be
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introduced into Epstein’s model; here, we takeraigitforward approach and use the idea of “degfee
intensity”, a notion prevalent in fuzzy preferenteory (c.f. Ross (1995)). We then repeat some of
Epstein’'s experiments with this model in order &® svhat aspects of “strength of social norm vs.
individual thought” the new model captures.

The paper is organized as follows: in the nextisedhe Epstein’s model and the one proposed here a
described. This is followed by results obtainechgghe proposed model, and finally a discussion and
some conclusions are given.

MODELS
First, Epstein’s model is described in the nexssahion, and then the one proposed is given.
Epstein’'s model

Epstein (2001) introduced a simple, agent-basedetriodcapture the feature that individual thouglor—
computing — is inversely related to the strengthacfocial norm. In this model, Epstein arranged the
agents into a fixed ring and assigned two attribute each of them. One attribute is a binary value
representing the behavior of the agent, for exampleether or not to dress. The other attribute is a
positive integer value, called the radius, représgrthe number of agents to the left and to thétrof

the agent under consideration that will be sampién updating the agents’ norm. The radius is
adaptive and can vary from agent to agent. An ageobnsidered to have “stopped thinking” when its
radius has the value 1, for in this case, the ageas$ not consider the behavior of any other.

To update an agents’ radius, whose current valuetige relative frequency, F(r), of the norms lod t
agents to the left and the r agents to the rigbéliculated. Similarly, F(r+1) is calculated. If

|F(r)- F(r+1)| > tol 1)

then the radius is increased to r+1, where tolfige real parameter allowing a measure of “tales

in the decision process. Otherwise, F(r-1) is datedl. If F(r-1) does approximately equal F(r),rtke

radius is reduced to r-1 (providing r>1). If neitlwendition obtains, the radius is left unchanged @&he

logic behind this updating is that if a larger séengoesn’t yield a different value, then try a deral
radius to see if it changes, else we assume thagaimple size is appropriate. Epstein refers toahithe
‘lazy statisticians rule’.

To update an agents’ norm, the value of the mgjofitagents within the radius is assigned. This imay
considered as ‘When in Rome, do as the Romans do’.

Once the constants for the tolerance (tol), maximadius (maxrad), number of generations (maxgen),
and the number of agents (maxpop) are initiallyedix pseudo-code for the basic algorithm can be
expressed as:

assign initial values to the norm and radius of each agent
fori =1 to maxgen
for j = 1 to maxpop
choose an agent randomly
update agent’s radius
update agent’s norm
end-for
end-for
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The choice of an agent within the second for-lomgsgsentially sampling with replacement; thathis, t
second for-loop essentially represents choosingo@agents, with the possibility that the same agen
chosen repeatedly whilst others may not be choseal, @and updating the radius and norm of the agen
If an agent is not chosen its’ radius and norm mensachanged. This is referred to as one cycle, or
generation.

Using this model, Epstein conducted a series efr@sting simulations in which he tried to compére t
strength of social norms with individual thouglinding an inverse relationship between them.

A fuzzy model

Social norms can appear quite fuzzy at times, vamemdividual behavior is not always clear cut. véa
find, for example, motorists not always stoppingredl lights, not always using indicators when
overtaking another car or turning at a corner, idimesponding differently in their tipping habitgs)d so
forth. There are different ways of introducing fiumess into Epstein’s model; here we take an
uncomplicated approach and use the idea of “degfrégensity”, a notion common in fuzzy preference
theory. In this case, a real valued number in ttierval [0,1] is assigned to the agents’ attribote
behavior. This attribute is then updated in théofeing way:

a. If the majority of the agents within the radius bakieir norms greater than 0.5, then calculate the
mean value of their norms and assign it to the nafrthe agent.

b. If the majority of the agents within the radius bateir norms less than 0.5, then calculate the
mean value of their norms and assign it to the nafrthe agent.

c. Otherwise, leave the agents’ norm unchanged.

The reason for the above norm updating is alsde@® the activity of the majority of the agentshin
the agents’ radius, with the actual value calcdlaiecording to the mean of the majority.
The rest of the model is the same as Epstein’s.

SIMULATIONS WITH THE MODEL

We shall present several simulations of the pragphasedel, similar to those given in Epstein (2001),
which illustrate the evolution of the norms. In aflthe simulations that follow, the tolerance paeger,
tol, is set to 0.05, the number of generations,gaaxs 300, and the number of agents maxpop is 191.

The simulations are shown in two panels which regméthe evolution of the norms and radii for eaich

the agents. The ring of agents is arranged adnesganel, while the generations evolve down eanklpa

A new row is thus drawn after each generation. Vidiaes of the norms and radii are representedap gr
scales, with darker colors showing smaller valugkimthe context of the corresponding panel.

The first simulation assigns the initial value 08 @o the norm of each agent and randomly assigns a
radius with a maximum value of 60 (in order to @alla relatively wide influence initially). Hence all
agents have the same “degree of intensity”, andcnwie apply the update radius rule, the same thing
happens as in Epstein’s simulation; namely, fohesgent F(r+1)=F(r) and F(r-1)=F(r) so according to
the radius update rule, the agent reduces its frammr to r-1. When we apply our norm update thieiea
remains at 0.8. This procedure would, in fact, gjfpthe same fixed value were initially assignedatl

of the agents norms. The left panel of Simulatidra the same color for the entire evolution ($jgmg

that the agents remain with their initial norm \alalose to 1.0), whereas in the right panel asthg of

the run there are different shades reflecting #imelom values initially assigned to the radii. As th
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Simulation 1: All agents initially given norm value of 0.8 and meckis 60

simulation continues, all of the radii have the iminm permitted value of 1, giving rise to only thiack
color. As with Epstein, the right panel can berpteted as the elimination of individual “thinking”

In the second simulation, the maximum radius isiced to 10 and we divide the agents into two groups
the first 95 agents (as appearing in the left paarel given the norm value 0.9, and the rest ohtents
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Simulation 2: Two groups of agents, each with fixed norm values
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the norm value of 0.1. Random values are assigmnéidetradius of each agent. It can be seen, fram th
left panel, that the assigned norm values do nangh with the evolution; however the radii, in thgat
panel, become fixed in the ‘interior’ of each graupl only continue varying on the boundaries betwee
the groups. Here, we can interpret this as indafidininking being eliminated inside each group, Isthi
agents on the boundary continue to be influencethbly surrounding neighbors. This is clearly seen
Figure 1, where, at the end of the 3@®&neration, the norm and radius values of eachtage shown.

Morm at 300th generation
1 T T T
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Radius at 300th generation
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Figure 1: Norm and radius values of all the agents at tlieodithe second simulation
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Simulation 3: All agents initially given random norm and radiusues
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In the third simulation, the maximum radius is ntained at 10 and random values are assigned to both
the norm and radius of each agent. In this casgetls a activity similar to that obtained by Epste
namely there are alternating local norms in thhtriganel, and that within each of these groupgitite
panel shows that thinking has been eliminated. @ifference with Epstein’s simulation of the same
experiment is that the norm values can vary froougrto group, reflecting an auto-organized clustgri
of behaviors.

For simulation 4, the values are the same as siionl&, but between the generations 130 and 140 the
norm of each agent is randomly reset. We seeltbé&ire the generation 130 and after generation thé0,
evolution is similar to that of simulation 3 buttiwvithe “shock” producing a readjustment of the gou

Marm Radius
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Simulation 4: As simulation 3, but with a “shock” between geniers 130 and 140

Figure 2: Evolution of the average radius for simulation 4
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which think alike. Figure 2 shows the evolutiontioé average radius. The value is initially stabidilu
the shock, when there is a sharp increase in vdlie.average then becomes stable again with another
value. This is also similar to the Epstein’s result

Finally, in simulation 5, a noise level of 0.15fised for the entire run. This means that approxetya
15% of the agents have their norms reset at eavbraiion. Epstein was interested to see if any tfpe
norm patterns emerged. We also obtain the emergamtelisappearance of norms, with “thought” most
intense at the norm borders.

Marm
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Simulation 5: Simulation with noise added

Figure 3 shows the evolution of the average radius.

5
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Figure 3: Evolution of the average radius for simulation 5
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DISCUSION AND CONCLUSIONS

In the present work, an extension has been givemtodel of Epstein to include the idea of the degf
intensity of an agent with respect to a social ndmthis simplified fuzzy model, it is assumedttkize
agents influence their neighbors by the way in Whiey behave, and that this behavior is relatadem
degree of intensity of acceptance of the sociahmdrhis difference with Epstein’s model allows the
possibility of representing more complex situatiomsvhich there are no clear cut behaviors, evehiwi
groups that accept the same norm. In fact, in @uolations one can observe groups which contain
subgroups with diverse degrees of acceptancejemtian, of a norm inside each group.

The model proposed in the present paper can bddeved as a first step towards a model where the
relationship between agents is completely fuzzythia case, the model can be extended to use denera
fuzzy sets for each agent, with the correspondifigence calculated using a fuzzy operation betwiben
neighboring sets.

Further extensions to the model, in other direstj@re also possible; for example, norm updatingdco
include some dynamic knowledge of an agents pdstier, perhaps to include a period of unwillingnes
to change, thereby avoiding automatic changeslud\ber.
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