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Abstract. Social Norms proliferate in societies as a mechanism féosghnization.
This kind of norms are not enforced by a central authority #redindividuals of
the society are those responsible for their generation aidtenance. The mainte-
nance process is what is knownragm supportand is supported by several mech-
anisms like for example laws, social proof, dominance, \&te.believe that agent
based simulation is a suitable technique for investigatiigtopic. In this paper we
present an overview of the work we have been developing #atea. The 'Find
and Share (and Exchange)’ game is introduced as the enranwhere to prove
our hyphotheses on social norms. After that, we presentitial inategorization
on the possible social norms in our environment. Finallyneanechanisms are
studied to observe its effectiveness solving the norm dygoblem.
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1. Introduction and Related Work

Social norms are part of our everyday life. They help peopleé@ganizing in many
situations where having an authority representative isfeagible. On the contrary to
institutional rules, the responsibility to enforce sociatms is not the task of a central
authority but a task of each member of the society. From thok lod Bicchieri [2], the
following definition of social norms is extracted: “The salchorms | am talking about
are not the formal, prescriptive or proscriptive rules geei, imposed, and enforced by
an exogenous authority through the administration of sgemcentives. | rather dis-
cuss informal norms that emerge through the decentralitedsiction of agents within
a collective and are not imposed or designed by an authogtial norms are used
in human societies as a mechanism to improve the behavidbeahdividuals in those
societies without relying on a centralized and omnipreaettiority. In recent years, the
use of these kinds of norms has been considered also as anmigutia regulate virtual
societies and specifically societies formed by artificiaratg ([11], [14], [6]). From an-
other point of view, the possibility of performing agent bdsimulation on social norms
helps us to understand better how they work in human sosietie

One of the main topics of research regarding the use of soorahs in virtual societies
is how they emerge, that is, how social norms are createdsairfstance. This has been
studied by several authors ([1], [12], [8], [5]) who propatifferent factors that can in-
fluence this emergence. We divide the emergence of normsardifferent stages: (a)



how norms appear in the mind of one or several individualgBpdow these new norms
are spread over the society until they become accepted socias. We are interested in
studying the second stage, the spreading and acceptanceiaifrsorms, what Axelrod
[1] calls norm supportOur understanding of norm support deals with the problem of
which norm is established as the dominant when more thananme exists for the same
situation.

Our model, in contrast to those solving coordination protd€[12], [8]), can deal with
social norms that are not representable in a decision taioléhee rewards for following
a certain norm are not known a priori. A similar approach caridund in the work of
Cecconi and Parisi [3], where they also deal with a simulaeésdurce consuming soci-
ety. In their work, agents do not know beforehand how good#éte of social norms they
follow are, even though the authors only consider two wdfkdéntiated sets of social
norms (individual strategy or collective strategy of res@iconsumption). However, a
society can have several (more than just two as we have glsegh in the literature)
sets of social norms abided by different members of the godrethe work of Sen [13],
we observe that the authors present 6 different strategresefs of social norms), but
they study the behaviour of mixed populations of these kafdgyents. Specifically, we
study the situation whenghile having initially different sets of social norms in a s@
ciety, after some time, one of these sets (the one that maximeis the common goal of
the society) prevails over the rest

For the sake of simplicity, we assume that all agents pufseesame global objective
while trying to satisfy, as a second instance, its own objecAs we said, we want to
study the situation where a single set of social norms, afiere time, prevails over the
rest. In order to achieve that task, we need to know befoktizan quality of a set of
norms in a society, assuming that all the agents share the satnof social norms. Once
a ranking of the different set of social norms is fixed, we chaeove how the mecha-
nisms we plan to apply in the norm support problem behave.

This is the first step that should allow us to study in the fettonore complex situations
where different sets of norms sharing the same social spattesimilar levels of sat-
isfaction at the individual level, can achieve a better glalesult than a single domi-
nant set. In the study presented in this paper we use a soalalation mechanism as
the image (which is the own believed evaluation of the ofhassthe main mechanism
to facilitate the process aform supportWe also introduce the concept of ‘visionary’
individuals as a special kind of individual that by meansozfl simulations of the envi-
ronment can foresee how a set of norms should work in thetydtibey were adopted
as the dominant set.

2. Reference Scenario

In order to design an scenario where the usage of social nigreignificant, we are in-
spired by real life examples ([10], [4]), where the usageoaia norms is crucial for the
survival of the society. The society we use for our experithéna resource-gatherer dis-
tributed and decentralized society. All the members of twety survive by consuming
resources that appear randomly in the environment and egaigthe resources among
them byabiding to a set of social norms Depending on the quality of these social
norms, the society succeeds in the task of increasing thragedife expectancy of its



members.

The application domain of this research is directly relatedn ongoing research which
is carried out by a group of archaeologists. We are presameghcient historic society,
already extinguished, known dhe Yamanas'This society was located in Southern Ar-
gentina and is one of the groups of the societies commonlykras ‘canoeros’. They
lived there for around 6000 years in a very hostile enviromm&he main success, and
reason of study, of this peculiar society is their abilityaoto-organization: thEamanas
were able to auto-organize themselves as a hunter-gattmriety. The archaeologists
consider as a hypothesis that the key of success of thistgezis due to their strong re-
spect for a known set of social norms (represented as a settbfjnThese social norms
regulated, among other behaviours, the resource exchatgedn therdmanaskFrom
the study of Gusinde [7], we extract that social norms foouese exchange regulation
only made sense in such societies when the resources to hamged would appear spo-
radically although of a large contribution when they apfeay. finding a whale on the
beach was a huge amount of resources but it would not hapeeuadntly). Therefore,
we adapt the parameters of the simulation to this scenario.

We want to stress that even though we inspired our simulatignthe previously de-
scribed society, the simulation scenario is a simplificatibit. Consequently, we do not
intend to affirm that the results obtained out of our simolagi as they are now, are di-
rectly applicable to real societies. Notwithstanding, thgults are relevant for societies
of virtual agents.

3. Statement of the Problem

The problems to be faced in the following sections are two:

e Categorizing the sets of social norms in our scenario.
e Study the effectiveness of certain mechanisms in the noppatiproblem.

Firstly, the problem of the categorization is performed idey to know, as designers,
how to define the experimental setting for the norm suppailem and, also, interpret
the results. We perform an exhaustive analysis of everyilplesset of social norms in
our resource-gatherer society, forcing each time all thenbregs to share the same set
of social norms. This analysis provides us with the necgsaésrmation toestablish a
classification of sets of social norms depending on their qlity . The quality measure
used in our experiments is the Average Life Expectancy ofifents. Having fixed the
ranking, we observe the characteristics that make a setoidlsworms optimal, with
the intention of applying this characteristics to differenenarios in the future work.
Secondly, and making an step forward, we relax the assumpfi@ll agents sharing
the same set of social norms. Suppose now an initial populati virtual agents where
each agent possesses a set of social norms although allnefpiliesue the same global
objective. Each agent might have a different set of norms fitwe rest of agents. How-
ever, from [9] we extract thdeveryone conforms, everyone expects others to conform,
and everyone has good reason to conform because confirmingech person’s best
interest when everyone else plans to conforfinerefore we are interested in scenarios
where agents might converge to a common and optimum set nfs)ais they pursue the
same objective. Different mechanisms are supposed to easacaelerate this process



when malicious agents are present. We will focus on how ingdfgets the process of
norm stability.

4. Simulation Model

We use a multi-agent system for our simulation. A detailescdption of this model
can be found in [15], although a brief description is doner &perimental scenario is
based on a society with no central authority where all thenesggurvive by consuming
resources found in the environment. When two agents mest,ahide by their social
norms in order to decide whether to share resources or nefathof donating resources
provide the other agent with extra resources that make ¥ivaufor a longer period of
time. When one agent exhausts its resources, it ‘dies’.rAffgng, agents are able to
reset themselves with initial resource conditions(akeatculating itsAverage Life Ex-
pectancy(ALE)). Therefore, the goal of our agents is to improve theEAdf the soci-
ety. Moreover, agents have a period of time where they cahnagge their social norms
in order to obtain different results. Malicious agents danduring the communication
process, trying to take advantage of innocent agents. Wevevify the effectiveness of
some mechanisms for the convergence of the optimal set @ smwrms when untrusted
agents coexist in the society.

The simulation is divided into three periods that will be eafed until exhausting the
number of initially defined time steps:

1. Exchange Period During this period agents meet and exchange their sets of
social norms.

2. Execution Period The interactions among agents are done always in pairs, and
both agents have to choose an action when interacting irpétied. This deci-
sion is taken following theet of social normghat each agent has internalized.
The set of norms in this scenario specifies if the agent haivéoag not to give
resources to the other agent, depending on both agentisroesievel Plenty(X)
means X's resource level 100 Normal(X)means X's resource level 26 and
< 99, andStarving(X)means X’s resource leved 25). When two agents meet,
each agent is able to observe its own level of resources aimptonent’s level.
Table 1 represents the whole list of possible situationsr(éal by two observ-
ables) in which an agent may find itself.

3. Evaluation Period: Agent have the option to recover the set of norms they pre-
viously have had. During this period agents will decide #ytlwant to recover
them.

5. Experiments and Results
We present two different set of experiments in this sectiorstly results on the cate-

gorization of social norms are presented. Secondly, sonobamésms are studied in the
simulation scenario to observe their effectiveness on thiersupport problem.



Situation | Action

Starving(Me) | Starving(You) | Give / Not Give
Starving(Me) Plenty(You) Give / Not Give
Starving(Me) Normal(You) Give / Not Give

Plenty(Me) Starving(You) | Give / Not Give

Plenty(Me) Plenty(You) Give / Not Give
Plenty(Me) Normal(You) Give / Not Give
Normal(Me) Starving(You) | Give / Not Give
Normal(Me) Plenty(You) Give / Not Give
Normal(Me) Normal(You) Give / Not Give

Table 1. Situations and Actions. Structure of a set of social norms.
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Figure 1. Categorization of Social Norms

5.1. Social Norm Categorization

In this experimentwe want to fix a ranking of all the possildesf social norm available
to the agents. All the experimental parameters are fixed.pbpelation of agents will
share the same set of social norms in each simulation. As we &leeady said, this
might seem a very ideal situation (all agents sharing theessghof social norms), but,
it is the situation that the norm support problem plan to hesfter solved. After running
an exhaustive test over all the possible set of social nowas;an observe the results
in figure 1(a). The horizontal axis represents each one dbizepossible sets of social
norms. The vertical axis represents the mean of the medienage life expectancy of
the society from each of the 20 simulations.

From the experimental results we can observe that in sameoamental condi-
tions, different sets of social norms produce differentittssin the agents average life
expectancy (ALE). In Figure 1(a), we can perfectly distilsyubetween three different
levels: the one we define 8ad sets of social norms (median ALE lower than 300), the
one we define a8veragesets of social norms (median ALE between 300 and 400), and
the one we define &oodsets of social norms (median ALE higher than 400). In Figure
1(a), and in the levels aforementioned, we constantly reeféhe mean of the median
ALE. This median ALE represents information from only onemier of the society,
and does not provide us a with precise idea of how the resteo$diciety has behaved.
It could happen that in two different societies with the samealian ALE, the distance



between the best and the worst member of the society was ifemedt: one very large,
representing a heterogeneous society; and one very se@aésenting a homogeneous
society. In order to observe the homogeneity of each sq@etguced by the sets of so-
cial norms, we observe also the Average Standard Deviatittregimulations. If the Av-
erage Standard Deviation is low, this shall mean that alatients have obtained similar
results, obtaining consequently, an homogeneous society.

In Figure 1(b), we can observe four different data clusfEhgse clusters represent
the homogeneity of the each society using a specific set délsoorms. The cluster
A represent the most homogeneous society, followed by Bn@, that is the most
heterogeneous. The sets of norms that show a good (higlorpexhce deserve a deeper
study. Consequently we extract such sets of norms and anthlgcharacteristics of both
high clusters (C and D).

The sets of norms obtained in the heterogeneous clustenamnes with the following
IDs: 128 - 135,192 - 199, 384 - 391, 448 - 455. All these set ofmsoshare some com-
mon characteristics. These characteristics are extrdotetheory of Karnaugh Maps,
obtaining the following generalization:

If Plenty(Agent4) Then Do Not give Resources tdgentp
If Normal(Agent4) Then Give Resources telgent g

One conclusion that we may extract from this experiment lsemvbeing an agent
in resource-scarce environments, do not consider the ©o#tate, give only when you
are normal and do not give when you are plenty of resourcds.Kiind of norms pro-
mote the enrichment of those who dp&enty, favouring from those that continuously
die and resurrect, and not returning anything to the sacigiys, we have obtained a
selfish society, but remembering that obtains good resliftswgh in an heterogeneous
manner. We still have to analyze the homogeneous clustem®ims extracted from the
homogeneous-high cluster are the following:

If Normal(Agent 4) Then Give Resources telgent g
Else Do Not give Resources tdgentp

If Plenty(Agenta)
If Normal(Agentp) Then Give Resources tdigentp

Else Do Not give Resources tdgentp

On the other hand, these norms, in contrast to the heterogemeorms, do pay
attention on the other agents state to decide the actiorkéo Rossibly, this refinement
in the decision process is the cause of the homogeneity.

5.2. Norm Support Problem

In this section we analyze the factors that make that a cestti of social norms be-
comes the dominant set in a society where initially, indinat$ were using different sets
of social norms. From now on we will refer to good, averageaat &gents as agents that
use a good, average or bad set of norms respectively (as défisection 5.1).

We believe that when agents are self-interested and areetbwéh certain mechanisms,
they can self-organize themselves to the best configuratiaitable to them. In this case,
agents are able to change their social norms for other setrofsitransmitted to each of
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Figure 2. Norm Support. Five Liars Present in every experiment.

them. The problem arrives when we deal with a insincere @djoun. Therefore, agents
need an extra mechanism, as it can be the Image System, toldcaidulent behaviour.
Image is the own believed evaluation that one agent haveathanagent, therefore, our
agents are donated with a memory of what the other agentdsdicem and then an
internal evaluation of the degree of truth of the informaticansmitted to them. In case
the agent source of information is a liar, our agents wiltklmteractions with that agent
by adding its identity to its own black list.

In figure 2(a) we can see how the presence of liar agents inteod great instability into
the system, making impossible to the other agents to reacktahle state. In figure 2(b)
we observe how the possibility of the agents to have a cestairal control allows them
to stabilize better.

Finally, and in order to accelerate the process of convesgeno the best configuration,
we introduce the concept of 'Visionary’ agent. This kind gkat is able to load mental
simulations of the information that arrives to it. If any agénforms it about, for ex-
ample, that the effectiveness of a set of social norms is geod, the visionary agent
is able to load this mental simulation that will give it an amgmate value and then
compare it with the transmitted information. In this waystead detecting liar agents
and avoid them, the visionary agent also detects the besf setial norms and ease its
transmission through the rest of the society. The resulbeaseen in figure 2(c).



6. Conclusions and Future Work

We have presented in this article a simulated society ancklaaustive study of social
norms oriented to share resources that members of suchysadight use. From this
analysis, we have established a quality scale of the diffesets of social norms when
acting separately. In addition, and relaxing the hypothetill the agents sharing the
same set of social norms, we have studied several mechathsiensures a society
with different sets of social norms to self-organize to testtset of norms. Special atten-
tion has been paid to the Image System, that in future vessigihbe extended with a
reputation mechanisms. Finally, the visionary agent has peesented as a mechanisms
that accelerates the process of norm support.

All the techniques applied in this kind of simulated sel§fanized society can be directly
translated to real-world applications. One of these appbas are the open peer-to-peer
information exchange systems. Social norms can help ernsthie equality of all the
members, stabilizing in the most efficient set of norms, agtécting fraudulent agents.
As part of the future work, after proving that the Norm Supg@mocess is improved
by the addition of a reputation mechanism, we plan to apmystime mechanisms into
a peer-to-peer information exchange system. Our long-tdgjective is the implemen-
tation of a fair, balanced, trusted and self-organized-pe@eer network, through the
usage of social norms, reputation theory and agent-basedation. As another long-
term objective, our research will serve as a simulationf@iat where to confirm some
hypotheses in the archaeological field about ttbw Yamanasself-organized and what
mechanisms they used.
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