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Simulation is a third way of doing science (Axelrod, 1997).

Bybuildingonacomputerartificialsocietiesusingandsharingresourcesinavirtuallandscape,Ep-
steinandAxtell(1996)promotedanewwayofthinkingfor“Socialsciencefromthebottomup”.Their
purposewastodemonstratethatitispossibletoexplainmanyconceptsfromtheSocialSciencesper-
spectiveviacomputersimulationsbasedonrelativelysimplemodels.Bydesigningstep-by-steppopula-
tionsofsimpleagentslocatedinaSugarscape,theycontributed,withothers,toexplain“Howdoesthe
heterogeneousmicro-worldofindividualbehaviorsgeneratetheglobalmacroscopicregularitiesofthe
society?”(Epstein&Axtell,1996).Sugarscape,thevirtualworldtheyhaveimplemented,allowsthem
toexperimentvarioushypothesisontheemergenceofsocialstructuressuchasmigratoryphenomena,
tradeexchanges,crisisandwars.Inotherwords,theyseektoexplaincomplexsocialphenomenafrom
simplebutdynamicrepresentations.

Thusfromtheorigin,theAgent-BasedModel(ABM)paradigmaimsatexplainingglobalemergent
patternsfromindividualbehaviorsofagentsinteractingwiththeirenvironment(includingotheragents).
So,toclaimsuchbottom-upapproach,itisnecessarytoconceiveourmodelbydesigningindividual
behaviorsandbyformulizinghowtheagentsinteract.Then,byrunningthemodel,thesimulationtime
willlettheentitiesevolveandinteract.Thesimulationletsthemodeltoexpressitself:byactivatingthe
agents,thetimeanimatesthemodel(fromLat.animare:togivelife)andletsusseehowglobalphenomena
mayemerge.Distinguishingmodelandsimulationisthusofimportance.Themodelershouldconceive
agentswithrestrictedskills(localperception,noorpartialcontrolontheothers,etc.)andsimilarly,he
shouldn’tspecifyhowapopulationofentitiesmustevolve.Therefore,insteadoftryingtopredefinethe
statesoftheagentsandtofixonhowthesystemmustevolve,themodelershouldtrytofindthebasic
rulesthatconducttheactors’strategiesandmayreflectactivitiesobservedinreality.

IntheframeofABMappliedtoBiologicalandEnvironmentalSystems,itissometimestemptingfor
amodelertodesignhisagentsinaverydescriptiveway.Thisworkisofinteresttodescribepractices
observedonthefield.Butthesedescriptionscanbeseenasfrozen:asequentialsetoffactswithout
explanation.Onthecontrary,theagentsneedakindoflibertyintheirchoices:anemulatedautonomy
thatallowsthemtotakedecisionsandfinallytoconferthemsomeadaptationcapabilities.Consequently,
afterhavingdescribedthepracticesoftheactors,weshouldgaininabstractionbytryingtoextractthe
basicmechanismsanddecisionpointsthatconducttheirbehaviors.Hence,whenrunningasimulation
(afterhavingtranslatedtheseschemesinacomputerlanguage),theagentsareabletoactinamorefreely
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way,withoutastrongcontrolonthesequencesoftheiractions.Then,ifcoherentpatternsareobserved
atindividualandgloballevels,wecanestimatethatwewereabletoacquireamoreessentiallevelof
understandingofthestudiedsystem.Fromaverydescriptiverepresentation,themodelhasimproved
itsgenericnature:withourunderstandingofthesystem,weareabletoexplainthereasonswhysome
socialorecologicalbehaviorsoccur.

Models,however,arenotcrystalballsandtheresultingsimulationisnotaprediction(Bradbury,
2002).Itisanartifact,whichbynatureishighlyunrealistic.Itisnonethelessessentialbecause,ithelps
ustoassessthelogicalconsequencesofmultipleandinterdependentmechanisms.Itisacrutchforunder-
standingbecauseourbrainissimplynotabletoanticipatehowseveraljoineddynamicsproduceaglobal
behavior.Inthissense,havingdesignedamodeldoesn’tmeantobeabletoanticipateallitsoutputs.After
havingcheckedtheconsistencyofitfunctioning(Balci,1998),weshouldexploreitparametersspace.
Theexplorationphasegivesusabetterunderstandingofthemodelsignificance.Thisknowledgeallows
ustobetteranticipateitsreactions,tobetterexplainitsresultsandtoprovideanswerstothequestions
attheoriginofthemodelingprocess.Therefore,theroleplayedbythemodelisessentiallytolearnand
understand(Grimm&Railsback,2005).

OneadvantageofABM(whichshouldratherbeconsideredasaweakness)istheabilitytoendlessly
complicateamodeltoworktowardsaperfectandrealisticrepresentationoftheworld.Whilemathemati-
calmodelsrequirecondensingknowledge,concisenessisn’taconstraintforthedesignofABM.One
canincorporatemoreandmoreelementsanddetails.

Anyway,simplisticversussophisticatedmodelsisalwaysatopicalissue.Inthisdebate,someargueit
isessentialtobuildcomplicatedmodelstoaddresssocialissues.Theycriticizetheexcessivesimplicity
ofsomeABMwithtoopoorreasoningagents.Thisapproachisalsoconsistentwiththeideasofsome
sociologists,who(whentheydonotrejectanyideaofmodeling)recommendusingcognitiveagentsto
generatesocialdynamics.Inthisregard,theBDIarchitectureoftenusedtomodelcognitiveagentsdoes
notrelyonrobustscientificevidences:itisnotderivedfrompreceptsofneurosciencenorpsychology
norphilosophy.Inthepaperentitled“FromKISStoKIDS”,EdmondsandMoss(2004)proposean
“anti-simplistic”approachformodeling.TheycriticizetheusualKISS(KeepItSimpleStupid)approach,
whichrequiresthemodelertomakepreliminarychoicesandtoeliminateelementsthatseemunimportant
apriori.Theriskistoeliminateinformationthatcouldbefundamentaltocorrectlydescribethestructure
anddynamicsofthestudiedsystem.Incontrast,theyclaimtheKIDSapproach(KeepItDescriptive
Stupid),whichaimstoincorporateintoamodelallavailableinformationonthesystem.

However,evenforverysimplemodels,theprobabilitytounintentionallyintroducesimulationbiasis
notzero.GiventhesensitivityofABMswithrespecttotimeandinteractionmanagement,butalsowith
respecttotheinitialconditions,andeventothequalityofthepseudo-randomnumbergenerator,notto
mentionerrorsrelatedtofloatingpointcalculation,therearesignificantchancesoffindingresultswhich
maybetheconsequencesofbiases.Today,wecannotdemonstratethecharacteristicsofanABM.Then
onecanlegitimatelyquestionthereliabilityofitsresultssincemanybiasesmayoccur,especiallyfrom
complicatedABM.Yettheseproblemsaregenerallyunderestimated:weusuallyprefertoimprovethe
agentdecision-makingortherealismofitbehaviorattheexpenseofaclearandunbiasedmanagement
oftheiractivationorinteractions.

Besidestheproblemofreliability,designingaverysophisticatedmodelmeansrunningtheriskof
notbeingabletoexplainitsresults.Ifthedecisionsoftheagentsaretoocomplexandtheprocesses
toointricatelylinked,itquicklybecomesimpossibletoprovideacomprehensibleexplanationaboutthe
simulatedoutputs.Yetthemainpurposeofmodelingisnottomimicrealitynortosimplifycomplexity,
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butrathertotrytounderstandit.Evenifitlookswonderful,anABMremainsessentiallyunrealistic
anditsresultsremainnotprovable.Withoutanyexplanatorydimension,itbecomesuseless.Running
afterthefantasyoftheperfectmodelseemsdoomedtofailure.Consequently,ifitisusefultocriticize
amodel,thelackofsophisticationshouldnotbeblamed.

Betweenextremesimplicityandendlesssophistication,itisobviouslynecessarytofindabalance
sothatthemodelcanbeusefulforunderstandingordecision.However,giventhecurrentknowledge
onABMsimulation,throwawaymodelsshouldbepreferredtocathedralsmodels.Insteadofseeking
complexmodels(intheirstructuresandmechanisms),itseemspreferabletoregainaformofcomplexity
throughsimulation(asexplainedearlierinthistext).Atleast,studyingsimplificationsofanelaborated
modelisanecessarystage.“Itallowstheresearcherstoestablishrobustresultsandstylizedfacts,which
constitutereferencesforthestudyofmorecomplicateddynamics”(Deffuant,Weisbuch,Amblard,&
Faure,2003).

ABMmodeling,likeanymodeling,shouldobeytheprincipleofparsimony.Thisisnottosaythat
simplicityisaguaranteeoftruth,butratherthatlookingforconcisionrequiresidentifyingandunderstand-
ingthebasicmechanismsatworkinthephenomenonunderstudy.Inotherwords,itisimportanttosay
assimplyaspossiblethemostcomplexthingsaswouldsayWilliamOckham,themedievalphilosopher.
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