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Summary

The current statusof "memetics"and the meaningof "memeticengineering”
are considered. A set of artificiabciety models are summarised which attempt
to capturein abstractedorm certain memeticprocessesThe main qualitative
resultsgained from these modelsare discussed.The problematic nature of
artificial society methodologyand the applicationof resultsto the real world

are explored. It is concludedthat both meme theory and artificial society
modeling are at an early stage, but as a possible route to increased
understanding of the socialorld, and the benefits thétis may bring the area,
they show promise. Much more work needs to be done.

1. What is Memetics? ﬁ

Sincethe invention of the word "meme" by Richard Dawkins as a cultural
analogyto the gene,a loosespeculativeand unprovenareaof enquirytermed
"memetics" begato emergeThe meme i4o cultureas thegene isto biology.
A memecan beconceivedas a cultural unit of imitation. Within such abroad
definition examplesof memesmight bestories,hairstyles religiousbeliefsor
popular songs. Indeeahything that igpassed from individuab individual via
some formof cultural imitationor learningmay beseen to replicatever space
and time. Spurredon by popular sciencewriters such as Daniel Dennett
terminology fromgenetics has beapplied tocultural phenomena usualiy a
highly speculative and metaphorical way.
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2. The Stateand Statusof Memetics ﬁ

The scientific status ahemetics is still athis current time (mid.999) a matter
of intense debatand haseen dismissed bsome (notabl\Steven Jay Gould)
as no moreghan an emptgnalogy failing to putorward falsifiable hypotheses
and detailed empirical or theoretical work. A recurring problem within
memetics is the ontological status of the meme itself. Some writers like Dennett
conceive of memes as self-replicating entities which through their own
self-interested propagatidsecome the buildingplocks whichform the "virtual
serial machines"and "mental operatingsystems"of the conscioushuman
mind. Such approache$ave beentermed "internalist" memeticssince they
attemptto constructa theory of mind within a memetic framework. Other
researcherdiave taken a different emphasis,conceiving of memesfrom a
behavioristand functional position. Here memesare seenas behavioralrules
that propagate through astiape a population. Frothis approach the detailed
cognitive and ontological statusof memesis not addressednd it has been
arguedthat such a position is no more than "social contagiontheory" (an
existing empirically based area of social psychology) dressed-upn new
nomenclature borrowed from genetics.

3. Memetic Engineering in Human Societies ﬁ

The concept omemetic engineering (bgnalogy withgenetic engineering) has
beenusedto addresghe questionof purposefuland plannedgeneration®f
memesto servesomeend. In the widercontextof daily life the conceptiorof
memetic engineeringenerally signifiesio morethanany plannedctivity that
produces cultural units thatay be imitatedAt this level ofgenerality the term
may be no more thana scientific soundingphraseapplicableto mosthuman
activity. However the phradeas found some applicatianm the advertising and
managementonstancyindustrieswhen applied to planned and controlled
attempts to change and influence human behavior.

4. Memetic Engineering and Atrtificial Societies ﬁ

In the contextof this article artificial societieswill be describedvhich address
issuesof culture changefrom a memeticperspective.Their implications (if
any) for realhuman societies wilbe discussedt the endf the article. It must
be notedhat at present (19993uchmodelsare limitedand havelimited input
into the theorisingthat goeson at the generallevel in memetics.lt hasbeen
claimed by some that one possible future direction for the formation and testing
of new memetictheory is via construction,comparisonand experimentation
with computationalmodels.However, methodologyand practice within the
field of artificial societiesis also youngandit is currentlyunclearasto how
highly abstractedtheoreticalcomputationalmodelscan be validatedor even
communicated to theatisfaction of sociological disciplineSome have argued
that increasinglycomputationally awareractitionerswithin the social sciences
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will come to embracethese techniques.Others have argued that a more
groundedterminologyand strict verification processs requiredand needsto

be developedIn their weakestsenseartificial societiesof memeticprocesses
and cultural changeoffer no more than computationalthought experiments.
These are complex "what-if" questions thed answered via empirical analysis
of the output ofcomputer programdvinimally they give an"existence proof"
of what certain stated assumptionscan support. More importantly other
researchergan attemptto reproduce compareand mergemodelsto verify
resultsandtest for compatibility (so called"docking experiments”)It would
seem thasuch methodsnay begin tooffer the social scienceat leastsome of

http://greenplanet.eolss.net/EolssLogn/mss/C15/E1-29/E1-29-02/...

the tools and techniques traditionally only available to hard sciences such as the

possibility of a repeatablexperimental method, thability to exchange models
of social phenomenawithin a formal language(computerprograms)and to
make real progressin the acceptancevia existence proofs that certain
assumptions do indeed support certain conclusion.

5. What Are Atrtificial Societies? ﬁ}

Computationalmodeling and simulation of social systemshasa history of
almost 40 years. Recently a speculative and exploratory form of social
modeling has emerged.Termed "Artificial Societies",such modelsaddress
"possible societies", their general processes,dynamics, and emergent
properties.In the sameway that Artificial Intelligenceis not limited to the
accuratemodeling of physiological brain processesso artificial societies
researchdoesnot startfrom somegiven scenarioor particularsocialsystem.

The aim is to model features aprbcesses that characterise societies in general
such as co-operation, specialisation, group formation, and hierarchy.

Artificial Society work does not strive for superficial realism or direct
correspondence with existing societies tamtabstract logical relationships that
characterisavhole categoriesof phenomenaGenerallysuchsocietiesconsist
of multiple interactingagents Eachagentminimally consistsof: internal state;
setsof possibleactions;perceptgor perceptuainputs); a sharecnvironment
and some form of decision processinforming action selection. This latter
component ofin agent "architecturehay varyconsiderably. It magonsist of
simple hardwired rules (e.the Sugerscape, see the artigithin this topic for
details),deliberative planningand goal directedartificial intelligencesystems;
inductive learning (e.g. via connectionist models) or population level
evolutionary methods (e.g. evolutionary game theory).

6. Memes in Artificial Societies ﬁ

A number of researchergrom various perspectivesaand backgroundshave
implementednterpretationsof memeticprocesse# artificial societiesSuch
modelsvary widely in their approach abstractiorlevel and focus of interest.
Many maynot explicitly utilise memeticterminologybut all attemptto capture
some formof cultural replication,variation andselection.Suchmodelscan be
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seenasaform of memeticengineeringin which the questions:"In the given
model which memesare successful?'and / or "In the given model which
dynamicsof memeticchangeoccur?"are being asked.The resultsobtained
from the modelsare obviously dependanton the set of assumptionswvhich
comprisethe model. Thoseassumptionswill be influencedby the particular
perspective,focus and disciplinary background of the research.A more
speculativeform of memetic engineeringis to reverse engineer specific
pre-defined behaviorsfrom the model via a searchover some space of
assumptionsln suchan instancethe question"From a spaceof assumptions
which are sufficient to produce some given behavior?" is being asked.

It is importantto distinguishthe following modelsfrom the sometimeused
computerscienceterm "memeticalgorithm” whichrefersto a classof general
local search algorithms which are applicable to problems requiring the
searching ofarge spacesf solutions forsomeoptimal or reasonably optimal
solution. Although this latter classof algorithmshas some connectionwith
cultural processegshey are at a tangentto the currentarticle and will not be
discussed further.

7. Evolutionary Game Theory Models ﬁ

The Economicsand Biology heritage of evolutionary game theory means
models within this class start with the assumptionthat agents are utility
maximisers adhering tthe assumptions of theplicator dynamics. Effectively
this meansthat eachindividual memeor behavioralrule (generallytermeda
strategy withinthis paradigm) iseproduced ovesome time unitn proportion
to the product ofits frequency andgumulative fithes®ver thepopulation. The
assumptiorwithin a cultural contextis that memes(or strategies)are copied
betweenagentswhen they are observedto be "better” (i.e. producehigher
utility). Generally models within this tradition attemptto identify static or
dynamic equilibriumstates inwhich particulaimemes(or strategiesare stable
within some strictly defined game.

Robert Axelrods' now classiccomputationatournamentsetweensubmitted
programsimplementing differing strategiesin the two person"prisonersO
dilemma" game were advanced at the time as evidence for particular
organisationarecommendationsvhich could be usedto foster co-operative
interactions betweeagents. That ighe applicatiorof the "tit-for-tat"-strategy.
This strategystatesthat one shouldcopy the last move madein any previous
encounter byone'sopponentor cooperatef this is afirst encounterlt should
be notedthat the usefulnesof theseconclusionshave sincebeenchallenged
by several game theoretic researchers notably Ken Binmore.

8. Memetic Models of Cultural Change ﬁ

Thosemodelswhich specifically use memeticterminologytendto breakwith

the assumptions of the replicator dynamics in some way. Utility for example, is
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rarely explicitly representedvithin such models. Propagationof memesis
generally modelled as a more pasgivecess which does not necessarily entalil
utility comparisons between memes by agents.

Cultural transmissionin the Sugarscapenodel is effectively an extensionof
the Axelrod Cultural Model (ACM) which canbe comparedo Social Impact
Theory (SIT) models. These models are implemented within a cellular
automata framework (a two-dimensional goidagents interacting within some
small spatialneighborhood) SugarscapeACM and SIT work on a passive
representation of culture focusing on the sprefatiemes that are often termed
“cultural attributes".

Cultural attributes irsuch models arequated with observabfeatures such as
language andlothes styleThey are passivin the sense thathey donot have
direct behavioralimpactbut may haveindirect effectsvia their recognitionby
other agents. lthe Sugarscape f@axample, the presence albsence of certain
designatedattributes (representedas bit strings) attachedto an agentmay
trigger an attacking action from another agent.In the ACM the distance
betweentwo agents(in differing attributes)affectsthe attribute propagation
process itself. Howevat is importantto note that thattributes themselves are
not equatedwith behavioralrules.An interestingdistinction can thereforebe
made betweervolutionarygame theoretienodels,which focuson the spread
of behavioralrules or strategieswhich determinethe behavior of the agent
possessinghem, andhe cultural attributemodels,which focus on thespread
of passive attributes, labels or tags. Inwhder scope of memetics both can be
describedas memesBehavioralrulesor strategiesare generallynot visibleto
other agentdut culturalattributes generallare. Thesenay betermed "hidden
memes" and "visible or surface memes" respectively.

8.1. The Axelrod Cultural Model

The ACM consistof a fixed two-dimensional grid. Each grigoint contains a
single agent. Agentscan exchangememeswith their four (north, south,east
andwest) adjacentneighboragents(or lessif agentsare placedon edgesor
corners). The ACM starts from the assumptioat the transfer of ideas occurs
mostfrequentlybetweenindividualswho aresimilar in certainattributessuch
as beliefs, education,social statusand the like. Each agentholds a fixed
number of attributesr "features”. Eacldistinct valueof an attributas called a
“trait". The featurescan thereforebe viewed as dimensionsof culture. The
cultural similarity between antgvo neighbors is calculatess the percentage of
corresponding features that share the same Tzt dynamics of the model are
described by the following rule: -

Repeat the following steps for as many events as desired.

Step 1: At random, pick a site to be active, and pick one of its neighbors.
Step 2: With probability equal to their cultural similarity, thesetwo sites
interact.
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An interaction consists cfelecting at random a featusa which the active site
and its neighbor differ (if theris one), and changing tlaetive site trait on this
feature to the neighbor trait on this feature.

Axelrod conductedvarious experimentsover a spaceof modelsby varying
parametergontrolling size of neighborhoodnumberof featuresand number
of traits. Counterto intuition mostruns of the model producedstablecultural
regions. This meansthat a single culture does not overtake the whole
population but rather, groups emergewith sharedin-group culture but no
shared out-groupulture. Homogenisatiorstopswhen all boundaries between
differing culturesshareno featuresf/traits irtommonand hencecanno longer
exchange traitsAnother counter intuitiveesult indicateshat as theaumber of
featuresin the model is increasedthe number of stable groups produced
decreasesThis isdueto the positive effectthe increasan featureshas onthe
probability of interaction via increasing the probability of feature/trait
correspondence between neighbors. Conversetgasing the number of traits
that each feature can take increasesthe number of stable regionsvia the
opposite of this effect. Unsurprisingly as the range of interaction was increased
the numberof stableregions waseduced.The qualitativeconclusionsof this
work arethat; 1) Local convergencecanleadto global stablepolarisation;2)
The interplay betweendifferent featuresof culture can shapethe processof
cultural change;3) Intuition aboutsimple mechanism®f changecanbe quite
misleading.

8.2.The Swap Shop Model

In the Swap Shop (SS) model David Halesusesthe conceptionof "cultural

relatednessandthe transportatiorof utility in orderto model the succesof

culturally learnedaltruistic behavioralrules. Severalauthors have proposed
cultural mechanismsthat may support altruistic behaviors but none had
produced computational models.

The SSmodel isbasedon theACM (above)but with severaladditions which
modelthe ability of agentsto exchangeutility. Eachagenthasan associated
energy level. The level is increased by random resource reward events from the
environmentand decreasedyy random life tax events.Energy can also be
increasedby receiving a donationfrom a neighboror reducedby making a
donationto a neighbor. Two of the memes(features) effect the level of
energy-sharing an agent will engageniith needy neighbors. Agents with low
energy maymutatetheir memes (i.echangethem atrandom).Agentswith no
energyare unableto propagatenemesand agentswith maximumenergyare
unable to receiveew memes. Thdynamics ofthe model arelescribed by the
following rule: -

Repeat the following steps for as many events as desired.

Stepl: At random,pick an agentto be active,reduceits energylevel by one
unit to minimum of zero. If at zeroenergy thermutatememeswith some low
probability.
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Step 2:At random, pickan agento beactive, increasés energy leveby four
units. If neighborsare needythen shareagentenergyasdirectedby sharing
meme values.

Step 3: At random, pick an agent to be active, and pick one of its neighbors.

Step 4: With probability equal to their cultural similarity, thesetwo sites
interact.

In the above sequencestep 2 is only executedone quarter of the time
stochastically. This implements a scenavitere stochastically, energy is taken
out and put back, in equalproportion.However,the "life tax" is moreevenly
distributedthan the "resourcereward" (specificallyin the proportion of 4:1).
Initially eachcell in the grid is initialised with randomvaluesfor eachof the
state variables. Movement of energybetweenagentsis determinedby the
valuesof two memesheld by the potentiadonoragent.One meme encodea
"sharingsimilarity level" indicating the cultural similarity betweentwo agents
below which sharingwill not occur. The other memeencodeshe "sharing
amount”indicating the maximumnumberof energyunits the donor agentis

willing to pass on to needy neighbor agents. A needy agent is one that is below

the maximum energy level.

Hales conductedvarious experimentsover a spaceof models by varying
parametergontrolling evolution method (memeticor genetic) and resource
reward (sparse or uniformiVhen sparse rewards werede only agents with
even row and column locationswere chosenfor resourcerewards. When
genetic evolution was selectedagentsasexually reproducedbased on the
neighbor with the highesnergy level surrounding a newdgad agent (a dead
agent being one which has an energy level of zero).

In all runs the memeticmethodof evolution quickly convergedon a single
uniform and completelyaltruistic culture (all agentssharedall resourcesith
neighbors) whereasthe genetic method produced competinggroups with
altruistic behavior towardthe in-group but non-altruistisehavior towards the
out-group. The difference betweenthe two modesof evolution was most
noticeablewith sparserewards.In this scenarioeachagentwhich receives
rewards(a productiveagent)is surroundedby neighborsthat neverreceive
rewards (unproductive agents). Never the less in the memetic mode of
evolution asingle altruistic culture emerges quicklyout the genericmode fails
to eradicate selfish behavior and group boundaries.

The qualitative conclusions of this work are tHgtA simple memetic mode of
evolutionquickly convergesonto an altruistic resourcesharingschemebut a
simple genetienodedoesnot; 2) The convergencerocessnvolves emergent
cultural groupingswhich arein-group altruistic anaut-group selfish3) Such
a process may be viewed as "cultural group selection".

8.3. The Open-Mind Model

In orderto modelmeta-memesialesbuilds on a previousmemeticmodel of
meme spread(Minimeme) which ascribeslevels of confidenceto memes.

http://greenplanet.eolss.net/EolssLogn/mss/C15/E1-29/E1-29-02/...
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Confidence is mediated by a satisfaction function and a form of
frequency-dependent biabhis kind of biasrefers tothe phenomena whereby
agentsaremore likely to accepta memewhich is alreadyfrequentwithin a
population.The experimentsnclude "open-mindednessiheta-memesThese
directly affect the meme process at ihdividual level impacting on the agentsO
receptivityto memes.The modelis appliedto a minimal resourceharvesting
co-ordinationscenarioin which a set of adjacentyet independenterritories
with fixed amountsof renewableresourcecarrying capacitiescompriseshe
environmentA small numberof agentseachhosttwo memesg(features)each
with ten possible trait valuefow to high). Agentshave an energlevel based
on previous resourceharvesting.Each agent occupiesone of the available
territories andattemptsto harvest resourcesom thatterritory. Overpopulated
territories lead to some agentsreceiving lessresourcethanis necessaryor
their survival. Agents evaluatbeir performance based arbinary satisfaction
function. In the model agentsare only considered'satisfied" if they havea
maximum energylevel. Agents culturally interactby communicatingmemes
with thosein the sameterritory. Whenagentsculturally interactthey reinforce
their confidencein a particular memeif they alreadyshareit (increasethe
confidenceattached tahat memeby somefactor) or decideto accept thenew
meme (overwriting the existing meme) with a probability inversely
proportional to the confidence attachedto the existing meme. Agents
periodically performa satisfactiontest, increasinghe confidencein all memes
if they are satisfiedr decreasinghe confidence inall memesf they arenot. .
The dynamics of the model are described by the following rule: -

Repeatthe following stepsfor eachagentin the populationuntil a stability of
memes is reached across the whole population.

Step 1: Culturally interact with some randomly chosenagentsin current
territory.

Step 2: Move to a new territory if desired.

Step 3: Attempt to harvest resources.

Step 4: Perform a satisfaction test.

Step 5: For each meme mutate the meme with probability inversely
proportional to confidence.

At any time if an agent runsut of energyit is deemed'dead" ands replaced
with a new born agentwhich takes its memesfrom a randomly selected
memberof the territory. The behavioiin stepl andstep2 is mediatedby the
particular traitvalues held againgach memdy the givenagent. Instep 1, the
"conversion processdescribed abovévhereby memes aigccepted inversely
proportionallyto the confidenceof the existingmeme)is modified by one of
the memes(the meta-memeheld by the agent.A low meta-memesignifies
"close-mindednessand biases the agent to repel new memes. A high
meta-memebiases the agent to accept new memes (open-mindedness).
Essentially the confidence values are biased so that a low meta-meme causes all
new memes to beejected whereas a high meta-meraeses all new memes to
be acceptedlt is importantto realisethat the meta-memeatself is a memeto
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which this biasing process @pplied. In step 2, thagent decides how to move
basedon a desirability ranking of all territories mediatedby the standard
(groupvalue) meme. This memeindicatesan optimal size group preference.
The agentselectsthe territory which most nearly matchesthis optimal size.
Ties are resolvelly randomchoice. Agents thereforlgave acomplete view of
all territories and their current level of crowding but only competefor
resources and culturally interact with those agents in their own territory.

Various experimentswere conductedover a spaceof modelsby varying
parametergontrolling carrying capacities(just enoughfood, too muchfood,

not enoughfood) andthe inclusionor not of "predators"(punishingagents in
under occupiedterritories). The model was also run with and without the
open-mindednessneta-meme.In each case several hundred runs were
performed for each type of scenario. They were allowed to run until

convergenc®f the noospherdthe spaceof all memesin the population)to a
steady unchanging state.

The qualitative conclusionsof this work are that: 1) Without meta-memes
agentstendedto suffered from participationin a "self-catalytic" processin
which high "group size" memespredominated Agents would gatherin a
single territory exhaustingthe resourcesand reinforcing the very memethat
broughtthem there. The simple satisficing schemewas not enoughto break
this killing cycle of meme reproduction; 2) With the introduction of
meta-memedowever, this processwas reduced.Most runs lead to more
optimal agent distributions and less deaths before and after noosphere
equilibrium; 3) The meta-memegorocesshat broke down the "self-catalytic"
processwvas complexbut essentiallyinvolved a systemby which high death
rates producedmore noopshereinstability, leading to memetic changeand
population migrations; 4¢ontrary to intuitioncomplete closed-minded memes
did not predominate.

8.4. The Stereotypes Model

Hales produced a memetic model to investigate the relationshipsbetween
stereotypinggroup formationand co-operativeagentinteraction.Stereotypes
might be defined as generalisationsuch that certain (positive or negative)
opinions are attached to individuals who have never been previously
encountered For an individual to utilise stereotypessome method of
categorising other individuals required. Ignoring fixedassumed, deduced or
imaginedcharacteristicthe model minimally capturesstereotypingoasedon
culturally learned behavioral rules and observable features. Here a distinction is
made between observable "surface memes" and non-observablée'hidden
memes". The stereotypesin the form of behavioral rules, which map
generalisation®ver observablecharacteristicio gameinteractionstrategies,
are hidden, whereasthe characteristicsthemselves(representingtags or
“cultural markers") are represented as surfaetures. Agents interact within a
large population and store a number of stereotypeswithin their memories.
Memesare updatedin a similar way to the open-mindmodel (above).Two
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distinct forms of interaction occur: economic interaction via gamesof the
"prisonersdilemma’” andcultural interactionvia the exchangeof memes(both
surfaceand hidden). Many of the assumptionsof the society have been
parameterisedOf specific interestare the conditions(specific assumptions)
that producelistinct groupings ofagents withvariouseconomic relationships:
e.g. whereone group systematicallgxploits another omwheregroups become
altruistic towards their in-group as in the swap model (above). In order to
explore thdarge parametespace otthe societyan automatisearching system
has beerdeveloped. A largspace oimodels cartherefore be searched find
the required specific range of parameters(assumptions)that give rise to
behaviors and phenomena of interest.

On-going experimentalwork is at an early stage.However,the following
tentative andjualitativeobservations cabe madeExtremespatial localisation
of game interaction promotes co-operative economic behavior, whereas
extreme spatial localisation of cultural interaction promotes exploitative
behavior.Group formation (defined here as setsof agentssharingall their
labels) promotesco-operativeeconomicbehavior. Interestingly, it is rare for
agents to hold stereotypes that categorize themselves (a form of
self-recognition). Even with extensive searchingof the parameterspace,
societiescould not be found which containedsignificant numbersof agents
holding stereotypeghat appliedto themselvesThis latter finding appeardo
refute an early hypothesisconcerningthe formation of in-group altruism
through positive self-recognition of the in-group. However, a revised
hypothesissuggested bgomeinitial resultscontendghat agentstend tohold
negative stereotypexgainstotheragents whichkarevery similar to themselves
(e.g. differingby only one label).In this way it may be possiblefor "groups”
to form basednot on positive self-recognitionbut on negativerecognitionof
group boundariesThis hypothesidorms partof on-goinginvestigations with
the model.

9. Conclusions ﬁ

Artificial societiesdo not aimto model realsocietiesin any direct sense. They
canbe seenasan aid to intuition in which the researcheformalisesabstract
and logical relationshipsbetweenentities. When constructeccomputationally
they can benvestigated empirically by producirexplanations and hypotheses
that canbe refuted by observationMore interestingly,sincethe assumptions
upon which the society is constructedcan be changedthere is no needto
simply observe. Other modes of investigation are possible in which
assumptionsare changed to produce desired behavior. Whatever the
relationshipbetweenreal societiesand artificial ones(a problematicarea)it is
arguedthat such systemscan be usedas an aid to theory constructionby
sharpening intuitionn the formulation ofhypothesesvhich mayultimately be
testableagainstreal data.Many of the modelsconstructedwithin the artificial
society mould have tended to be strictly "bottom-up” (i.e. highly skewed
towardsa form of methodologicaindividualism)and consequentlylluminate
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the micro-macro link. Thiskew appears for many reasonet least that many
researchers are interested mainlyhis link. However given agents inhabiting
societies thamaintaina meme-poothat containsideas abouthe structure and
form of thatvery society,it appeargshat sucha skew canbe alleviated.Such
modelscan attempt to illuminate the micro-macro-microfeedbacklinks that
regulate social structures.

As for the applicability of the knowledgegainedwithin theseabstracimodels
to the constructionof general memetitheory,the main conclusionto draw is
that it is stillearly days for both memetiesd artificial society methodology. It
IS not clear how to apply muchof the knowledgeproducedby thesemodels
and methodsto the real word. It is clear that the open-mind model
demonstratesthat the intuition-- "kiling memes" cannot prosper in a
population--is not true for the simplified scenariogiven. If such "killing
memes"canprosperin that scenariowhy not in the real world? Evidenceof
"suicide cults" might suggesta similar process.Suchcults tendto be highly
insular with regular acts of "memetic reinforcement" (collective worship,
chanting,encouragemendf the readingof agreedtextsetc.). The swapshop
modelalso demonstratesinimally how it is possiblefor individual agentgo
unwittingly form groups and becomeout-group hostile by following simple

memetic learning rules. Do such procedsa® comparison with human group
formations and tribal hostilities? More importantly can such models give policy

makersand generalsocial actorsany leveragein the struggleto temperand
re-channelsocial forces for the bettermentof all? Perhapssuch modelsand
approaches are thst steps orsuch a roadlt would appeahowever that the
road is long and winding though perhapssome can see the glimmers of
possible futures on the horizon.
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Artificial society . computational model of a social processnot
necessarily reflected in any real existing society.
Culture . totality of inherited artifacts and behaviorsin a

society not coded by genes.
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Meme > a unit of imitation, a unit of culture.
Memetic engineering : the purposeful constructionof memesto some

end.
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