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Abstract. From a cognitive perspectivejntenional communicationmay be viewed as an agent'sactivity
overtly aimedat modifying a partner'snentalstates Accordingto standardGriceandefinitions, this requireseach
partyto beableto ascribementalstatesto the other,i.e., to entertaina so-calked theory of mind Accordingto
therelevanexperimentaliterature, however suchcapabilitydoesnot appearbeforethe third or fourth birthday;
it wouldfollow that childrenunderthat ageshouldnot be viewedascommunicatingagents.In orderto solve the
resulting dilemma,we proposethat certainspecificcomponentf an agent'scognitive architecture(lnamely,a
peculiarversionof sharednesandcommunicativeintention), arenecessaryandsufficientto explaininfant com-
municationin amentalistframework We alsoarguethatthesecomponentsreinnatein the humanspecies.

1. Introduction

Cognitivepragmaticss concernedwvith the mentalprocessevolvedin intentionalcommuni-
cation.A theoryin cognitivepragmaticsaimsatdescribingvhatgoeson in themind of an agent
who is communicatingvith apartner.To view intentionalcommunicationas partof the mental
eventsandof theinteractionswith the world thatrealagentsentertainimposesto frame one's
specificresearchvithin somebroader perspectiveon thenatureandfunctioningof themind.
Thetopic of the architectureof the humanmind lies at theintersectionof severalively de-
bateswithin cognitive sciencesOur work is groundedn threeperspectivespnamely,classical
pragmaticandspeeclacttheories,theliterature concerningthe so-calledtheoryof mind (i.e.,
thecapabilityof understandingnotheindividual'smentalstates),and currentadvancements
developmentaland evolutionary psychology. We consider cognition a biological, innately
structuregphenomenonwhichfinds its remoterootsin the evolutionaryhistory of the species,

anddevelopsn eachindividual throughthe history of theinteractionsbetweerhel innateen-
dowmentandthesurroundingenvironment.

This researchs concernedvith theinnatepredispositionsinderlyingintentional communi-
cation.By communicatiorwe referto an agent'sfaculty of intentionalaction overtly aimed at
themodificationof a partner'smentalstategGrice 1989). This requiresdedicatedcomponents
of thecognitivearchitecturgAirenti, Bara& Colombetti1993),which haveto becommorto all

1 Individual agentswill bereferredto with the feminine;in the caseof communication the femininewill be
usedor thefirst agentonly, andthe masculingor the partner(s).
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themember®f thespeciesin otherwords, we view communicatioras a species-typicatom-
petencgTirassal997,in preparation).

Theminimalspecificcomponent®f communicativecompetencaretwo mentalstatetypes,
namely,sharedbelief(i.e., theagent'sability to unilaterally construeher own mentalstatesas
mutually known to a partner),and communicativentention (i.e., the agent'sability to actso
thata partnerwill notice heractionsand ascribethema suitablecommunicativemeaning).A
third componentywhichwe will not discusshere,is anadequatgsetof) input/outputchannels
like languagegesturegtc.

In a Griceandefinition of communicationasthe overtattemptto modify a partner'smental
statesjt is necessarthateachpartyinvolvedpossessheability to represenandunderstandhe
other's mental states. This capability commonly goes under the name of theory of mind
(henceforth,ToM). Most of the relevantliterature agreesthat this capability startsto appear
aroundthe third or fourth birthday (Baron-Cohenl995; Clements& Perner1994; Perner
1991).A seriousproblemthenariseschildrenunderthis ageshouldnot be viewedas commu-
nicativeagentswhichis ratherimplausiblein thelight of anyeverydayobservatiorof aninfan-
t's behavior.

To solvetheresultingdilemma,we proposeto considersharednesss the basisfor inten-
tional communicationn theinfant andto view it asaprimitive, innatecomponenof her cogni-
tive architectureThiswill alsoimply a redefinitionof the conceptof communicativeintention.
Communicationcanthenbuild upon the commonbackgroundthat she shareswith her care-
givers.We view this capabilityasa theoryof mindin a weaksense(cf. Premack& Woodruff
1978), namely, as the infant's plain capability of recognizingcertain otherworld entities as
agentsn theirown respectandthereforeasplausiblecommunicativepartners

A full-fledged ToM requiresinsteadan agentto be ableto explicitly represenandtherefore
possiblyverbalizesuchrecognition;and, mostof all, to construesachentity she views as an
ageniasendowedvith his own privateandautonomousnentalstaes, which may resemblebut
arenot necessarilydentical to thoseof the child herself. This high-level capability develops
later,asthechild acquireghe ability to discriminatebetweernwhatis actually sharedwith each
specific(setof) partnersandwhatis not, i.e., assherealizesthatcertainmentalstatesare pri-
vateof herown andthatonly someof themmaybeconsideredharedvith otheragents.

Ourpositiondoesnot contravengheavailableexperimentatlataconcerningToM, in thatwe
do notarguethatexplicit ToM is alreadymanifestin theyoungchild, butthatshecancommuni-
cateby resortingto amoreprimitive ability of plainsharedness.

Cognitive pragmatics

We havedefinedcognitive pragmaticsas the study of the mentalprocessesnvolved in inten-
tional communicationTherootsof thisrelativelynew field may be tracedto mentalistreadings
of work donein thephilosophyof languageby Austin (1962), Grice (1989) and Searle(1969,
1979),aswell asto later attemptsto formalizeit in a computationaperspectivge.g.,Allen &
Perrault1980; Cohen,Morgan& Pollackeds.1990; Cohen& Perrault1979). The works
which are most relevant for our current goals are those developedby Airenti, Bara &
Colombetti (1993), Clark (1992, 1996), Sperber& Wilson (1986), and Tirassa(1997, in
preparation).

Ourapproachlike theotherswe havementionedis castin termsof the mentalstateshatan
agentasto possesé orderto beableto engagen intentionalcommunicatiorwith apartner.It
hasto be remarked however,thatwe consideras mental statesnot only the classicalset of
epistemicandvolitional statedike beliefsandintentions,but also othertypesof awarenessike
emotionsor thementalcorrelateof innerphysiologicalstatege.g.,hunger,fear,andsoon).

Theideabehindmanysuchtheorief pragmaticss thatthe actualmeaningof any commu-
nicativeactionis notunivocally predefinedas an a priori by the actor, but resultsfrom a coop-
erativeprocessn which both agens involvedtakean active part. Communicativeinteractions,
in otherwords,maybe conceivedasonly existingagainsacommorbackgroundAirenti, Bara
& Colombetti1993;Clark, 1992, 1996; Tirassal997). This commonbackgroundncludesan
amountof knowledgeabouteachagent'sprivate and public mental states,reciprocal expecta-



tions, andothertypesof socialknowledgeit providesa frameworkwithin which eachagent
canplanandunderstanthemeaningof communicativeactions.A dialoguecanonly procesd if
theinteractantcontinuouslycontractandrevisethis backgroundwhose creationand flexible
modificationrequireseachof themto actively playherown role.

Thisimpliesthatwe dealwith communicativeneaningsn termsof ascription.The meanirg
of a communicativeactionis the meaningthat the agentsinvolved sharedlygive to a certain
eventbroughtaboutby one of them. Communicativeactions, in this framework, have no
meaningperse theirmeanings to befoundin the mentalstateshateachparty shareswith the
other.

Theseapproacheso communicatiorrequireeachagentinvolvedto recognizethe partneras
anothemagenin histurn, i.e., asanindividual endowedwith mentalstatesno one attemptsto
engagen communicativenteractionwith anentity shedoesnot perceiveas a plausiblepartner.
This requiremenis commonlyknown as the requirementthat the agententertaina theory of
mind. This, however,createsa problem:sincemostcurrentliteratureon ToM concludeghata
child has no such capability beforethe third or fourth yearof age, it follows that children
youngerthanthatshouldnotbeviewedascommunicatingn a Gricearframework.

In principle, this problemmight be solvedby adoptingtwo completelydifferent theoriesof
communicationamentalistone,basedn thereciprocalmodification of the interactantsinental
statesand capableof explainingadultcommunicationanda nonmentalisione (which we will
later call ethologica), basedon somecompletelydifferent processand solely dedicatedto the
explanatiorof infantcommunicationWewill arguebelow thatit is insteadreasonabléo adopt
the samementalistapproachboth to adultand to infant communication(seealso Airenti, in
press)Ontheotherhand,thisframewok implies thatchildren be viewedas agentscapableof
takinganactiverole of theirown in communicationin spiteof notbeingableto explicitly theo-
rizeaboutthepartner'snentalstates Thisrequiresn turnthatthe whole approactwe havede-
scribedbereconsideredrom adifferentpointof view.

Sharednessand intention in infant communication

In orderto adopta cognitive perspectiveon infant communicationwe proposeto take, as a
necessargndsufficientbasisfor communicationa moreprimitive recognitionof agencythana
full-fledged ToM. This basiccapabilityis thefirst meansa child hasto engagen communica-
tive interactionswith hersocialenvironmentHoweversimple from an adult'sviewpoint, these
protointeractionsarethe child's first stepstoward a full ToM-basedcommunication building
upona later, explicit understandingf what goeson insidea partner'smind, i.e., of whathis
mentalstatesareandwhatdifferencegheybearto thoseof herown.

Theability to recognizeotherentitiesof theworld asindividual agentss innatein the human
specieglLeslie 1994, Premackl 990);thelateracquisitionof a ToM andof the ability to engage
in adult-like communications thusdueto theinteractionbetweerspecificinnate compamentsof
anagent'sognitivearchitectureand her socialenvironmentyatherthanto a processof simple
learning.

We adoptthebasicframeworkof acomputationatheoryof cognitive pragmaticsformulated
by Airenti, Bara& Colombetti(1993),andmodify it soto accountfor the early developmenbf
communicativecompetenceln our accountthetwo basicarchitecturaicomponentshat allow
aninfantto communicatearea peculiarversionof sharednesandof communicativéntention

Airenti, Bara& Colomletti (1993) prove that theseconceptsare logically necessaryfor
communicationTheirargumentiracesbackto a drawbackin Grice's (1957) accountof non-
natural meaning(i.e., of communication).In Grice's analysis,communicationinvolves the
agent'sntentionthatthe partnerecognizeherintentionas communicative To be moreprecise:
if Ann saysto Bob "Don't forgetyour umbrellawhenyou go out: there'sgoing to be a rain-
storm”, herutterancas communicativeff sheintends,by utteringit: (i) to induceBob to take
anumbrella,(ii) to let Bob recognizeintention (i), and(iii) to let suchrecognitionbe (at least
partof) Bob'sreasorfor takinganumbrella.

Theproblemwith Grice'saccountis thatit involvesaninfinite regressionwherebyit is al-
waysnecessarthattheagenentertaina (n+1)-thintentionthather n-th intention be recognized



(Strawsonl964;Schiffer1972).To avoidthis pitfall, Airenti, Bara& Colombetti(1993)intro-
ducethe conceptof overtnessanddealwith it in termsof sharedmental states.They define
sharedbeliefasa unilateralprimitive mentalstate ratherthantheendpointof aninfinite nesting
of mentalstatef theAnn believeghat Bob believeghat Ann...sort. In otherwords, anagent
sharedlybelievesthat p with a certainpartneriff shebelievesboththatp and thatthe partner
sharedlybelievesthatp with her.

This definition allows Airenti, Bara& Colombetti(1993)to also define communicativan-
tentionasa circular primitive of the samesort: in particular,as the intention to overtly make
someof theagent'rivatementalstatesharedvith the partner.Overtnesieremeanghatthe
very intentionto communicatehasto be madepublicin its turn. To be moreprecise:an agent
intendsto communicée thatp to a partneriff sheintendsto sharewith the partnerboththatp
andthatsheintendsto communicatehatp to him. Colombetti(1993,1998) hasprovidedfor-
malizeddefinitionsof boththementalstatetypeswe havediscussedn amodallogiclanguage.

Sharedbeliefandcommunicativententionarethuslogically necessargomponentsf the ar-
chitectureof a communicatingagent.Although adultcommunicatiorwill also haveto include
private beliefsanda moresophisticatecconceptof intention,we proposethatthesetwo basic

componentsappropriatelyreconsideredaresufficientto explaininfantcommunicatior?

Sharedness anagent'sability to construener own mentalstatesas mutually known to a
partner.This is the startingpoint of comnunicativeinteraction,which maythenbe viewed as
the progressivemodification of the commonbackgroundshared betweenthe participants.
Sharednesis madepossibleby the fundamentaidentity of all humanbeings'cognitive archi-
tecture whichallowsusto recognizeour conspecificashavingmentalstategjualitatively simi-
lar to oursandthereforeto view themasplausiblecommunicativegpartnergTirassal997).

We hypothesizahatayoungchild maycommunicatdy resortingnot to a full-fledged ToM,
asimplied by therelevantliterature,but simply to the capability of sharingher mental states
with herpartnersprovidedthatsheis incapableof notsharingthem.In areversabf the classi-
calapproachaccordingto whichtheinfantis unableto ascibe mentalstateso otherindividu-
als, we arguethatsheis unablenot to considerher mentalstatessharedwith the partners.in
this perspectivetheegocentrisnof thepre-ToMchild may be interpretednot astheinability to
view theconspecificasendowedwith mentalstatesputastheinability to understandhatthey
do notnecessarilyshareherown mentalstatesin her earlieststageof life, a child would then
takeall of herexperientialstatesas sharedwith her partners.In our proposal,for aninfantto
shareall of hermentalstatesneanghattheyare,in herown perspectiveintrinsically public.

An adult's,or anelderchild's,ability to sharenotall of hermentalstateqi.e., to understand
thatbothherandherconspecifichavemenal statesprivate of theirown) is insteadmadepos-
sibleby thepresencef afull-fledged ToM, i.e., by herability to differentiateher mentalstates
from thosethatmaybeascribedo thepartner.This may be a later acquisitionin child develop-
ment,possiblysupportedy increasinglycomplexsocialinteractionswith thecaregivers.

As for communicativentention Airenti, Bara& Colombetti(1993)defineit as an agent's
intentionto addto — or, in general,to modify — the commonbackgroundsharedwith the
partner,i.e.,asanindividual'scapability of actingin sucha way thata partnemmay notice her
actionsandascribehema suitablecommunicativaneaning.

Ourproposaln thisrespects that,if the child sharesall her subjectivereality with the part-
ners,theneveryaction shemay performis performedn the cognitive spaceshe shareswith
themandhasthereforea communicativemeaning.An infantwould simply entertainan undif-
ferentiatedypeof intention,whichwould beneitherstrictly private nor strictly communicative,
sincethe differencebetweerthe two would requireher to be awarethat someof her mental
statesarenotactuallyshared.

To makean example:a hungry child would simply takeit for grantedthat her caregivers
sharethis mentalstateof hers,whichwould bring herto alsotakeit for grantecthather hunger
will be satisfied.From theviewpoint of a strictly Griceantheory of communicationher cry
would not be consideredntentionally communicative becausehis would requirethat she be
ableto draw an explicit distinction betweerthe mentalstatesshetakesas private of her own,
thoseshetakesasprivateof thecaregivers'andthoseshetakesas sharedwith them. Shecan-

2 Weremindthatwe areonly dealingherewith the mentalstatesinvolvedin communication.andnot with
thevariousbehaviorameanghat anagentmay employto makehercommunicativéntentionsmanifest.



not thereforebe saidto entertaina fully communicativeintention, accordingto the definition
givenabove.However,shecantakeit for grantecthateverybehaviorof hersis public, i.e.,
sharedwith the caregiversprivate and communicativebehaviorare simply one and the same
thing.

Later on, with thefull developmenbf ToM, the infantwould beginto recognizethat both
sheandthe otherindividuals havetheir own private mentalstates qualitatively similar but not
necessarilydenticalto thoseof their partners.This will enableherto realize thatonly someof
anagent'snentalstatesnayactuallybesharedwith anotherindividual. This will be the begin-
ning of intentionalcommunicatiorin a fully Griceandefinition: as ToM develops,communica-
tionwill becomeoneof themeansvailableto a certainend,andnotaplainstateof theworld.

Still later,this capabilitywill becomeexplicit, moresimilar to a theoryin theliteral accepta-
tion of theterm; this will allow the elderchild to reasonuponandto try to affect the others'
mentalstatesn a moresophisticatedadult-like way, andthereforeto deal, e.g., with wrong
beliefsandtheirrevision, deceits(involving a crucial differencebetweeran agent'spublic and
privatementalstates)andsoon.

Communication and innatism

Explicit ToM becomesnanifestaroundthe fourth birthday; Clements& Perner(1994) have
foundevidenceof animplicit ToM appearingaroundthethird. Mostresearcheragreethatthese
abilitiesdo notstartfrom scratch putfind theirprecursorspr prerequiges, in earliercognitive
capabilities)ike gazemonitoringandjoint attention(Baron-CoherlL995).In any case thereis
strongevidencehata child youngerthan3 or 4 is incapableof differentiatingher own mental
statesrom thosethatcanbe ascriled to otherindividuals. This implies that she is unableto
communicaten afully Gricearnway;unlessoneis willing to assertthatshedoesnot communi-
cateatall, thisleavepentwo possibilities.

In principle,two individuals belongingto the samespeciesnay interactin two ways: etho-
logical, i.e., affectingeachother'sbehaviorby way of a fully codified repertoireof behaviors;
or psychological i.e., affecting eachother'smental statesby way of intentional communica-
tion. Thesawo typesof interactionarefoundin different speciesemergein different phyloge-
netic stagesandareirreducibleto eachother;the latter, but not the former, requirescertain
specificmentalstatespnly typical of thehighly complexcognitive systemsof socialy sophisti-
catedspeciedike ours.

An explanatiorof infantcommunicatiorbasedon an ethologicalperspectivevould posese-
riousproblems As afirst thing, it is not parsimoniousfrom a scientific standpointto haveto
formulatetwo completelydifferenttheoriefor communicatiorin theadultandin theinfant.

Thegreatestifficulties, however,would comefrom the attemptto understandhe transition
from theethologicaltheorysupposedlysedby theinfantto the psychologicaloneusedby the
elderchildandthe adult. A first possibility is thatthe ethologicaltheorywould simply vanish,
leavingroomfor thepsychologicabne;this, however,seemgatherimplausibleandevenhard
to understand.

A secondmoreinterestingpossibilitywould be to postulatean evolutionof the ethological
theoryinto the psychologicalone. We argue, however, that this will not work either. How
couldaninfantlearnthatthe caregiversareendowedwith mentalstates startingfrom an etho-
logical theory?Suchknowledgecannocomefrom thesimpleobservatiorof their behavior,be-
causean organism'snentalstates— or eventhe simplefact that that organismdoesactually
entertainmentalstates— cannotbe inferredfrom the plain observatiorof thatorganism'se-
havior (Searle1992; Turing 1950; Watson1913). Ethological and psychologicaltheoriesare
intrinsically different, andthe latter cannotbe derivedfrom the former, nor from theirlocal or
globalfalsification. This is, in practice a reformulationof whatis known in linguisticsasthe
argumenfrom the"povertyof thestimulus".

Thereis, in otherwords, a circular problemwith the ethologicalstanceif aninfanthadno
ideathatthecaregiversareendowedwith mentalstates,shewould haveno way to make such
discoverystartingfrom the observatiorof their behavior.The only way to interactwith other
humanagentgjuahumanagentss by viewingthemasintentionalfrom thebeginning.



Recognizingconspecificsasplausiblecommunicativgpartnersannobe amatterof learning;
nor canit belearnedthattheypossessentalstatesor thatthesestatescanbe moreor lessdif-
ferentfrom ours. Therefore the capacityof entertainingsharedbeliefsand communicativein-
tentionshaveto beinnateandspeciedypical in order to justify the very existenceof human
communicationThis doesnotmearthatthesementalstatesarepresenttbirth: our pointis that
they resultfrom the evolution of earlier, undifferentiatedstatesof sharednessnd intention.
Both theseearlier mental statesand the patternsof their developmentinto adult-like states
(whichwill includetheability to differentiatebetweerprivate andsharedbeliefs,and between
private and communicativeintentions) haveto be innate. The full devdopmentof the earlier
statesnto the later ones,of course,may well requireappropriateinteractionswith the social
environmentOur point hereis thus thatthe child cannotlearn that thereexist other beings,
simiar to her, with whom shemay commuiicate: this knowledgehasto be partof her innate
compéence Onlythis allows for the creationand modification of a commonbackgroundwith
thecaregivers.

Conclusions

We haveproposedhatthereexistprimitive componentsf humancognitive archiecture,neces-
saryfor intentionalcommunicatiorasit hasbeendefinedsinceGrice (1957),arguingthatthey
haveto beinnatein orderto allow for the very existenceof communication.Thesecomponents
aresharednesandcommunicativentention(plus, of course,an appropriatesetof input/output
channeldike languageor gesture).

Thesecomponentiaveto be somehowpresentn theinfant, if shehasto be viewedas part
of thehumancommunicativecollectivity (which is alsothe only way to guarantegha shewill
learnwhatshehasto learnfrom hersocialenvironment)Thereis, however,evidencethatthey
cannotbe presentin the samesophisticatedorm they takein the elderchild and the adult:
somethingsimpleris thereforeneededo explaininfantcommunication.

We havearguedthatour versionof undifferentiatedsharednesandintention arethe neces
sary andsufficient component®f aninfant'scommunicativecompetenceA key pointof this
argumentis thatthis requiresa very early, innate capabity of recognizingagency,i.e., of
viewing certainentitiesof theworld asagentsendowedvith mentalstatesandcertaineventsof
theworld asbroughtaboutby agentgatherthanby physicainecessity.
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