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Abstract

Syntacticsemanticgs a holistic, conceptual-role-semantiteory of how

computersanthink. But Fodor & Leporehave mounteda sustainedttack
on holistic semantictheories. However, their major problemwith holism

(that,if holismis true, thenno two peoplecanunderstandachother)can

be x edby meansof ngyotiatingmeanings Syntacticsemanticand Fodor

& Lepores objectionsto holismareoutlined;the natureof communication,
miscommunicationand negotiationis discussedBruner's ideasaboutthe

negotiationof meaningare explored; andsomeobsenationson a problem
for knowledgerepresentatiom Al raisedby Winstonarepresented.



1 Intr oduction

Whenyou and | speakor write to eat other the mostwe can hopefor is
a sort of incrementalapproac toward agreementfoward communication,
toward commorusage of terms.(Lenat1995:45.)

“Syntacticsemanticsis the namel have givento a theoryof how computersan
think (Rapaportl986,1988, 1995, 1996, 1998, 1999, 2000b,2002). Syntactic
semanticss akind of conceptual-rolsemanticand(thereforeholisticin nature
(Rapapor2002). But JerryFodorandErnestLepore(1991,1992)have mounted
a sustainedattackon holistic semantidheories. The presenessayis a sustained
replyto their maincomplaint.(I gave ashorterreplyin Rapapor2002.)Brie y, |
believe thatFodor& Lepores majorproblemwith holism—that,f holismis true,
thennotwo peoplecanunderstan@achother—canbe x edby meansf negotiat-
ing meaningsin whatfollows, | outlinesyntacticsemanticendFodor& Lepores
objectionsto holism; discussthe natureof communicationmiscommunication,
andnggotiation; explore someof JeromeBruner’s ideasaboutthe negotiationof
meaning;andconcludewith someobsenationson a problemfor knowledgerep-
resentatiomaisedby Patrick Henry Winston(andpossiblyby Wittgenstein).

2 Background: Al asComputational Cognition

“Syntacticsemantics'is my namefor the theory that underliesvirtually all Al
researchor atleastthatportionof it thatfalls undertherubricsof “computational
psychology”and“computationalphilosoply” (cf. Shapiro1992).

Thegoalof computationapsydiology is to studyhumancognitionusingcom-
putationakechniquesComputational-psychologyeoriesareexpressedi.e.,im-
plemented) in computerprograms. Good computational-psychologgrograms
will (whenexecutedj replicatehumancognitive tasksin waysthatarefaithful to
humanperformancewith thesamefailuresaswell assuccesses—Adscomputa-
tional psychologycantell ussomethingaboutthe humanmind.

The goal of computationalphilosophyis to learnwhich aspectof cognition
in generalare computable.Good computational-philosophcomputerprograms

LFor relevantdiscussiorof the natureof implementationseeRapaportl996,Ch. 7, andRapa-
port1999.

20n the importantdistinction betweena (textual) program andthe processcreatedwhenthe
programis executed seeRapaportl 988, 2.



will (whenexecuted)replicatecognitive tasksbut not necessarilyn the way that
humanswould do them. Al ascomputationaphilosoply cantell us something
aboutthe scopeandlimits of cognitionin general(e.g.,which aspectof it are
computable)put not necessarilyabouthumancognitionin particular(Rapaport
1998, cf. Rapapor000a).

Together we cancall these*computationalcognition”, a term | preferover
“arti cial intelligence’, sinceAl is really lessconcernedwith “intelligence” in
particular(whatever thatmightbe),andmorewith cognitionin generalhumanor
otherwise).l think it fair to saythatmary Al researchersyhentrying to explain
whatAl is, have to say somevhat defensiely, that by “intelligence'they don't
(normally) meanintelligencein the senseof 1Q. We are not (normally) trying
to build high-1Q computerqalthoughthat might be a considerablyeasiertask!).
Rather we really meanby the term “intelligence'somethingmorelik e cognition
in general:the gathering,storing,processingandcommunicatingf information
(cf. Gyori 2002: 133-134 citing Neisserl976andGeeraertd997). And thereis
nothing“arti cial” aboutit: Cognitionmodeledcomputationallys realcognition,
notjustasimulationof it (Rapaportl988,1998)3

3 Syntactic Semantics:An Outline

Syntacticsemantichasthreebasicthesegwhich | have arguedfor in detailin the
essaygitedearlier):

3.1 Semanticsis “inter nal” (or “psychological”’), and therefore
syntactic

Considera single domainof uninterpretedmarkers” (or “symbols”). Syntaxis
classicallyconsideredo be the studyof the relationsamongthesemarlers,i.e.,
thestudyof therulesof “symbol” formationandmanipulationMorris 1938:6—7;
cf. Posned 992).Call thisdomainthe syntacticdomain'. Often,it is calleda for-
mal system’,but | wishto considether‘systems” includingphysicalonessuch

SThereis a third kind of Al researchwhich is not relevantto the presentconcerns:Al as
aadwanceccomputerscience®lts goalis to solve generaproblemsn ary areaof computerscience
by applyingthe methodsof Al, but it is not directly concernedvith cognitive issuegcf. Shapiro
1992). It is at the 2cuttingedge®of computerscienceasmy former colleagueJohnCaseonce
putit. (Anotherformercolleague Anthory Ralston,usedatopologicallyequvalent,but opposite,
metaphorHetold methatAl is atthe2periphery®df computerscience!)



asthe brain consideredasa neuralnetwork. Also, | preferto talk about“mark-
ers” ratherthanthe more usual“symbols”, sincel wantto think of the markers
independentlyof their representingor not representing}hings external to the
syntacticdomain,andl don't wantto rule out connectionistheorieseventhough
| favor “good old-fashionedg¢lassicalsymbolicAl” theorieqseeRapapor2000b
for furtherdiscussion).

By contrast,semanticgs classicallyconsideredo be the study of relations
betweertwo domains:the uninterpretednarkersof the syntacticdomainandin-
terpretation®f themin a“semanticdomain”(again, cf. Morris 1938:6—7,Posner
1992).

But, by consideringhe unionof the syntacticandsemantiadomains,seman-
tics (classicallyunderstoodcan be turnedinto syntax(classicallyunderstood):
i.e., semanticscan be turnedinto a study of relationswithin a single domain
amongthe markers andtheir interpretations.This is doneby incorporating(or
“internalizing”) thesemantianterpretationalongwith themarkersto form auni-

ed systemof new markers, someof which arethe old onesandthe othersof
which aretheir interpretations.

Hence,syntax(i.e., “symbol” manipulationof the nev markers) can sufce
for the semanticaknterprisepaceone of the explicit premisesof JohnSearles
Chinese-Roomi\rgument(1980). In particular syntaxsufces for the semantics
neededfor a computationakognitive theory of natural-languagenderstanding
andgeneratior(Rapapor2000Db).

This is preciselythe situationwith respectto “conceptual’and “cognitive”
semanticsin which boththelinguistic expressionsve useandtheir meanings-as-
mental-conceptarelocated“in the head”. As | oncesaida longtime ago(Ra-
paport1981),we mustmalke the“world” t ourlanguagepr, asRay Jaclendof
hasmorerecentlyput it, we must“push ‘the world' into the mind” (Jaclendof
2002, 10.4). It alsoappeardo be the situationwith contemporaryChomskian
semantic$.

This is alsothe situationwith respecto our brains: Both our “mental” con-
ceptsaswell asthe outputof our perceptualprocessesi.e., our internal repre-
sentationsof external stimuli) are “implemented”in a single domainof neuron

rings, someof which correspondo (e.g.,are causedoy) thingsin the external

40n cognitive semantics,cf. Lakoff 1987, Talmy 2000. On conceptualsemantics,cf.
Gardenfors1997,1999ab;and Jaclendof 2002, esp.Ch. 9 (3Semanticas a Mentalistic Enter
prise®),Ch. 10 (®Referenceand Truth®), and, most especially Jaclendof 2002,Ch. 10, 10.4
(®PushingtheWorld' into the Mind®). On Chomskiarsemanticscf. McGilvray 1998anddiscus-
sionin Rapapor2000hb



world andsomeof which areour “mental” conceptf thosethings.

3.2 Semanticsis recursive, and therefore at bottomsyntactic

Semanticganalsobeconsideredstheproces®f understandinghesyntacticdo-
main(by modelingit) in termsof thesemantiaomain.Butif weareto understand
onething in termsof anotherthat otherthing mustbe antecedentlyinderstood.
Hence,semanticon this view is recursve: The semantiacdomaincanbe treated
asa (new) syntacticdomainrequiringa furthersemanticdomainto understandt,
in what Brian Cantwell Smith (1987)hascalleda “correspondenceontinuum”.
To preventanin nite regress,somedomainmustbe understoodn termsof it-
self. (Or somecycle of domainsmustbe understoodn termsof eachother; see
Rapaportl995.) This basecaseof semanticunderstandingan be called “syn-
tactic understanding”:understanding (syntactic)domainby being corversant
with manipulatingts markers,aswhenwe understané deductve systemproof-
theoreticallyratherthan model-theoreticallyor as whenwe understanchow to
solve high-schoolalgebraproblemsby meansof a setof syntacticrulesfor ma-
nipulatingthevariablesandconstant®f anequatiorratherthanby meanf aset
of semantiaulesfor “balancing”’the equation(seeRapaportl 986for details).

3.3 Syntactic semanticsis methodologically solipsistic

Theinternalizationof meaningg“pushingthe world into the mind”, to useJack-
endof's phrase)leadsto a “narrow” or rst-person perspectie on cognition.
Moreover, this point of view is all thatis neededor understandingr modeling
cognition: An “external”, or “wide”, or third-persorpoint of view may shedlight

onthenatureof correspondencdsetweercognitionandthe externalworld, but it

is otiose for thetaskof understandingr modelingcognition. (For discussionsee
Maida & Shapiro1982; Rapaportl985/19862000b;Shapiro& Rapaportl991;
RapaportShapiro,& Wiebe1997.)

5A wonderfully non-otiose(i.e., useful)word meaning?of no use;ineffective; futile; serving
no usefulpurposehaving no excusefor being®;cf. [http://www.dictionarycom/search?q=otiose].
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4 Syntactic Semanticsand Holism

Researhers concernedvith modelingpeoplerecanizethat peoplecannot
be assumedo ever attribute preciselyidentical semanticgo a language.
However, thecountearguments thatcomputes canbeprogrammedo have
preciselyidentical semanticgso long as they cannotmodify themselves).
Moreover, as evidencedin humancoorination, identical semanticds not
critical, solong assatisfactorycoorinationcanarise (Durfee1992:859.)

Syntacticsemanticsas| just sketchedit is a holistic conceptual-rolesemantics
that takesthe meaningof an expressionfor a cognitive agentto be that expres-

sion’'s “location” in the cognitve agents semanticnetwork of (all of) the cog-

nitive agents otherexpressiongcf. Quillian 1967,1968,1969; Rapapor2002).

But, accordingo Fodor& Lepore holistic semanticheoriesarecommittecto the

following “prima facie outlandishclaims”(1991:331,emphasigheirs):

thatno two peopleever sharea belief; thatthereis no suchrelationastrans-
lation; thatno two peopleever meanthe samething by whatthey say;that
no two time slicesof the samepersonever meanthe samething by what
they say;thatno onecanever changehis [sic] mind; thatno statementspr
beliefs,canever becontradicted. . ; andsoforth.

Thethird claimis central:No two peopleever meanthe samething by whatthey
say It is centralbecausealongwith reasonableognitivist assumptiongaboutthe
relationsof meaningo beliefsandto languageit canbeusedto imply all theoth-
ers.| think thethird claimis true,but only primafacieoutlandish.Sodid Bertrand
Russell(1918:195-196) who alsothoughtit necessarjor communication:

Whenonepersonusesa word, he[sic] doesnot meanby it the samething
asanothemersonmeansby it. | have often heardit saidthatthatis a mis-
fortune. Thatis a mistale. It would be absolutelyfatalif peoplemeantthe
samethingsby their words. It would male all intercourseémpossible,and
languagehemosthopelesanduselesshingimaginable pecausé¢hemean-
ing you attachto your words mustdependon the natureof the objectsyou
areacquaintedvith, andsincedifferentpeopleareacquaintedvith different
objects,they would not be ableto talk to eachotherunlessthey attached
quite differentmeaninggo their words. ... Take, for example,the word
“Piccadilly'. We, who areacquaintedvith Piccadilly, attachquite a differ-
entmeaningo thatword from ary which couldbeattachedo it by aperson
who hadnever beenin London: and, supposinghat you travel in foreign
partsand expatiateon Piccadilly, you will corvey to your hearersentirely
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differentpropositionsfrom thosein your mind. They will know Piccadilly
as an importantstreetin London; they may know a lot aboutit, but they
will not know just the things one knows whenoneis walking alongit. If
you wereto insiston languagewhich wasunambiguousyou would be un-
ableto tell peopleat homewhatyou hadseenin foreign parts. It would be
altogetherincredibly incorvenientto have an unambiguoudanguage and
thereforemercifully we have notgotone.

So, if Fodor & Lepores third claim is true, then how is it that we can—
apparentlysuccessfully—communicatePhe answey | believe, canbe foundin
negotiation.Let mebrie y sketchhow.

5 The Paradox of Communication

Sincesyntacticsemanticss methodologicallysolipsistic,it would appearto be
isolated—insulatedf youwill—from therestof theworld of languageandcom-
munication.But surelythatcannotethecase.Theexternalworld does of course,
impingeon theinternalsyntacticsystem.

First,we have internalrepresentationsf externalstimuli thatcauseheirinter-
nal “representaties”. Not all (internal)thoughtsarethoughtsof externalthings,
of coursewe can,famously have hallucinationsphantom-limkpain(cf. Melzack
1992), and thoughtsof unicornsand SantaClaus. And someof our internal
thoughtsof external things might not be causedby their external counterparts;
we can,for example,have thoughts—cause(br derived in someway) by other
thoughts—thabnly later are obsenedto have externalcounterpartge.g., black
holes“existed” astheoreticakntitiesbeforethey wereobsenred).

Second,we do communicatewith others. This, after all, is how we avoid
real rst-personsolipsism,asopposedo the merely methodologicakind. And
whenwe communicatejt canbe aboutan internalthing (aswhenl| tell you a
story or describemy hallucination)or aboutan externalthing (aswhenl| warn
you of a large beehovering aroundyou). Of course,to be more precise,in the
latter case,| amreally describingmy internalrepresentationf the externalbee,
sincethatis all thatl amdirectly awareof (cf. Rapapor2000band 6-8,below).
However, if thereis anexternalbeethatis a counterparbf my internalonethatl
amdescribingyou hadbetterbeware.

Now, in orderfor two cognitve agentso communicatesuccessfullywhether
aboutaninternalthing or anexternalthing, they mustbe ableto detectmisunder
standingsaandcorrectthemby negotiating: Whenwe communicatewe attempto
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corvey our internalmeaninggo anaudiencega heareror readery by meansof a
“public communicatiodanguage’(l owe thistermto Shapiro1993). You do not
have directaccesgo my thoughts,but only to my speechacts(more generally
to my “languageacts”, including both speechandwriting, aswell asgestures).
Youdon't interpretwhatl amprivatelythinking; you canonly interpretmy public
languageandgestures.Your interpretationis, in fact, a conclusion understand-
ing involvesinferencealbeitdefeasiblenference And it is notonly occasionally
defeasible\We almostalwaysfail (this is Fodor& Lepores third claim). Yetwe
almostalways nearly succeed:This is the paradoxof communication.Its reso-
lution is simple: Misunderstandingsf smallenough canbeignored. And those
that cannotbe ignored can be minimized throughnegotiation. In this way, we
learnwhatour audienceaneantor thoughtthatwe meant.Childrendo thatwhen
learningtheir rst languaggBruner1983;see 8, below). Adults continueto do
it, which suggestshatoneof the processesvolvedin rst-languageacquisition
continuedo beinvolvedin adultlanguageause.(Indeed somelinguistsclaim that
misinterpretatiortanleadto semanticchangerf. Gyori 2002, 1,5,citing, inter
alia, Traugott1999.) Thus,the sameprocesseseemto beinvolvedin all stages
of thedevelopmenf (a) language.

6 Communication.

They'd enteedthe commorlife of words. ... Afterall, hadnt the author of
this bookturnedhisthoughtsnto words,in theact of writing it, knowinghis
reades would decodethemas they read, makingthoughtsof themagain?
(Barker 1987:367.)

Considertwo cognitive agentsCassieandOscar(eithercomputeior human) who

areinteractingusing a public communicationlanguagee.g., English. Clearly,

they needto be ableto understanaachother If Cassieusesanexpressionn a

way notimmediatelyunderstoody OscarthenOscamustbe ableto clarify the

situation(perhapdo correctthe misunderstanding)singthe public communica-
tion language, andnot, say by reprogrammingCassigcf. Rapaportt995, 2.5.1;

we'll returnto this ideain the next section).To do this, Oscarmust nd out, via

languagewhatCassidantended*meant”) to say So,they mustcommunicate.

SWherever | write aboutspeakreand2hearer® normallyalsomeanto include®writer®and
areader’andvice versa.

'Theterm’languagect' is dueto Kearnsforthcoming2003,andincludesthinking with words
aswell asspeectandwriting. On gesturescf. Gracial990:495;see 9, below.
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Thetheoryof syntacticsemanticplacesa fairly heary burdenon therole of
communication.This may, at rst glance,seemodd for a theorythat claimsto
take a rst-person,methodologicallysolipsisticpoint of view. But, aswe will see
( 8), all thatmattergs eachinterlocutors perspectie onthecorversationnotary
“global” perspectie.

As expressedn the quotationthatopensthis section,a standardvay of look-
ing at communicationis that the only way for me to know what's going on in
your mind is for you to expressyour ideasin language—tdimplement” themin
words—andor meto translaterom thatpubliccommunicatiodanguagento my
own ideas.The public communicationanguageghusplaysmuchthesamerole as
aninterlinguadoesin machinetranslationalthough‘inside out”: the publiccom-
municationlanguages intermediatebetweentwo mentallanguage®f thought,
whereas machine-translatiomterlinguais very muchlik e alanguageof thought
thatis intermediatebetweentwo public communicationanguagesfor morein-
formationoninterlinguassee.e.g.,Slocum1985:4).

Whenwe read,we seeminglyjust stareat a bunchof arcanemarkson papey
yetwe therebymagicallycometo know of eventselsavherein (or out!) of space
andtime® How? By having analgorithmthatmapsthe marks(which have asyn-
tax) into our conceptsj.e., by interpretingthe marks® Corversely in speaking,
my ideastravel from my mind, to my mouth,to your ears,to your mind. This
imageis commonplacén bothpopularcultureandacademialiscourseConsider
a“Gar eld” Post-ItNotethatmy colleagueStuartC. Shapirooncesentme, with
the caption“From my mind to yours”, shawing a dashedine emanatingfrom
Gar eld-the-cats headto Odie-the-dog head whichlightsupin responsehere,
informationgetssentfrom the sendess (i.e., Gar eld's) mind to the recipients
(i.e., Odie's) by beingwritten on paper(i.e., by beingimplementedn language).
Or consideranillustration from Saussurd 959 shaving two headsabeled“A”
and“B”, with aline emanatingrom A's headthroughhis mouthto B's earand
thento B's head,thencefrom B's headthroughB's mouthto A's earandthen

8 owe this ancientobsenation to someoneelse,but | canno longerrecallwhom! Possibly
Clifton Fadiman?

9Here, | am viewing readingin accod with the view of at leastone standardtextbook on
readingeducation(Harris & Sipay 1990: 1)D2?Readings a compl process.In somemanner
yet to be fully understoodthe readercombinesinformation provided by an authorvia printed
or handwrittentext with previously possesse#nowledgeto constructan interpretationof that
text® (cf. Harris & Sipay1990:10)banddifferently from Wittgenstein(1958, 156+171)who
does?notcount...theunderstandin@f whatis readaspartof “reading'® (with the caveat,?for
purpose®f this investication®).



Figure 1: A andB are cognitive agentscommunicatingaboutC, a real objectin the
externalworld. Thearronv betweenA andB representthe communicatiorbetweerthem
of sometermt expressingC. Thearrovsfrom C to A andto B represenf’sandB's (joint)
sensoryaccesgo C.

returningto A's head.

Whenwe communicatdn this way, what are we communicatingabout? It
would seem from the simpli ed Gar eld andSaussurémagesthatwe areonly
talking aboutour own ideas. What aboutthe realworld? Surely we often talk
aboutsomeexternalobjectthat the two of us have joint accesgo (supposd do
want to warn you aboutthe hovering bee). Isn't that, after all, how we know
thatwe're talking aboutthe samething? Isn't the picturereally asin Figure 1?
In Figure 1, the ideais that two cognitive agentsA and B usesometermt of
a public communicationanguageto refer to someexternal objectC in the real
world. Both A andB have independentdirectaccesdo C, andsocanadjusttheir
understandingf t by comparingwhatthe othersaysaboutC with C itself. Is that
nothow thingswork?

As is often the case,the answeris: YesandNo. The pictureis too simple.
Onemissingitem is that A's accesgo C resultsin a private,internalidea(or set
of ideas)aboutC, andsimilarly for B (seeRapapor2000bfor discussion).On
the rst-personpoint of view, it is theseprivate internal ideasthat A andB are
talking about(i.e., trying to communicatesomethingabout),not C. If we meige
Saussura imagewith ours,we getFigure 2 (in the spirit of RubeGoldbeg).10
Here,cognitive agentA percevesexternalobjectC and constructgor retrieves)
herown mentalrepresentationf C; call it Ca. Cognitve agentA thenwishesto
inform cognitive agentB of whatshe(A) is thinking, andsoutterst, someexpres-

1For readers unfamiliar with Rube Goldbeg's cartoons, see Wolfe 2000 or go to
[http://mww.rube-goldbeg.com/].
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Figure2: A perceivesC, constructor retrievesmentalrepresentatio of C, andutters
t; B hearg andconstructsor retrievesmentalrepresentatio®g. Similarly, B percevesC,
constructsr retrievesCg, andutterst; A heard andconstruct®or retrievesCa. (Seetext.)

sionof a publiccommunicatiodanguagehatFregeanlydenote<C andinternally
meansCa. Cognitive agentB hears andconstructgor retrieves)his own mental
representatiorCg.

The arrows in Figure 2 from C to A's eyesandto B's representhe causal
connectiondetweenC and A andbetweenC andB. The arrows from A's eyes
andearsto Ca andfrom B's to Cg representhe retrieval or productionof their
individualized,private, “perspectval’ objectsCa andCg. The arrows labeled't’
from A's mouthto B's ear(andfrom B's mouthto A's ear)representhe attempt
atcommunicatiorusingsometermt.

The public linguistic expressiort is “symbolic currengy” used“to exchange
meaning’(Sacksl989,quotedin Sacksl990:3). Expression$iket constitutehe
text of the“books” thatenableus“to be with anothers mind”. Actually, speech-
recognitionproblemscanproduceeven moredistancebetweerwhatA andB are
trying to communicatefor B's perceptiorof t might differ from whatA intended
to producet! For example,if A speak€Englishwith acertainforeignaccentthen
thewordthatA intendedo utteras seller' mightbeheardby B as sailor', or 'b's
and 'p's (or 'I's and 'r's) might be confusedor, closerto home,it might not be
immediatelyclearif thespealer said cereal'or “serial'1? (See 9 for yetanother

IAs my colleaguel.P Koenigremindedme.
2When| wasa graduatestudentat IndianaUniversity in the early 1970s,my fellow students
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caveat.)

But whatdoest mean?What getscommunicatedNote thatCa andCg are
the psychologicalmeaningsof t that Frege repudiatedout that conceptualand
cognitie linguistsembrace They canbethoughtof as(representingMeinongian
objectsor Castd@iedianguisesor propositiongsee e.g.,Meinong1904,Castdieda
1972,Rapaportl978). Note furtherthat Frege's “sense”doesnot seemto play a
role in communicationunderstoodn this perspectial way, despite(or perhaps
dueto!) its intersubjectre or “social” nature.(On sociallanguagecf. Gardenfors
1993.) However, if we focusontwo of Frege's principlesaboutsensegviz., that
every expressiorhasone,andthatanexpressiors sensas theway thatexpression
refersto its referent(if it hasone))andif we parameteriz¢heseprinciplesto an
individual'suseof aword, thenCa is indeedA’'s sensef t (andCg is B's senseof
t).

Whatrole, then, doespoor C—the actualobject“out there” in the world—
play?Verylittle, otherthanbeingthereandcausallyproducingCa. In fact,onthe

rst-personpointof view, A andB will typically merelyhypothesizéheexistence
of C to the extent that their communicatre negotiationsare constrainedy the
rolesthatCp andCg play in their respectre knowledgebases A canonly access
C indirectly via Ca (andB canonly accesst indirectly via Cg).

SupposeA talksaboutwhatA thinks of asCa, namely A's own mentalrepre-
sentatiorof C. Therearethentwo possibilities:

1. BtakesAto betalkingaboutwhatB thinksof asCg, namely B'sown mental
representationf C; i.e., B understands.

2. B takesA to betalking aboutsomethingdistinctfrom Cg; i.e., B misunder
standsA.

Casel is closeto theideal situation the caseof “perfect” mutualunderstand-
ing. In this case,B comesto believe that A is thinking of the “same” thing that
he (B) is thinking of. B could continuethe corversationby sayingsomethingelse
aboutCg, usingt. A hearg andconstructgor retrieves)hermentalrepresentation
in oneof two ways,justasB did. Again, then,we have eithera case-1of perfect
understandingr a case-2f misunderstanding.

andl heardRichardRoutley give alectureaboutendangeredpeciesusingwhatwe took to bea
thought-&perimentabouta creaturecalledthe@bluewile®. It wasnt till his talk wasoverthatwe

realizedhewasnt makingit up, but hadall alongbeendiscussingbirhis Australianaccentbthe
bluewhale(pronouncedwale/by usYanks).

12



Case2 is the caseof miscommunicationpf misunderstandinglin this case,
whereB hasmisunderstood, B might (eventually)saysomethinghatwill alertA
to themisunderstandind® might, for instancesaysomethinghatmakesnosense
to A, andso A will realizethat B misunderstoodOr B might hearA saythings
thatmake no sensdo B, andsoB will realizethathe (B) misunderstoo@ndalert
Ato thisfact. By continuedcommunicationA andB will “negotiate” aboutwhat
it is they aretalking about,hopefully eventuallycomingto someagreement.

7 Negotiation.

Miscommunicatior{(case2, above) is in factthe norm. Supposehatyou perceve
C, which causegouto think of Cyq, Which, in turn,leadsyou to uttersometerm
t. And supposehat, whenl hearyour utteranceof t, | think of C,. Evenif this
C is theC thatl think of whenl perceiveC, still, C; will play a differentrole
in my network of conceptsandbeliefsthanC,,, doesin yours, simply because
my conceptuahetwork will be differentfrom yours. As Fodor & Leporesaid,
semanticholism implies that no two peopleever meanthe samething by what
they say Sohow do we successfulljcommunicateand understanceachother
as—apparentor for all practicalpurposes—welo?

Interpretation@arenegotiatedin interaction.Every time we talk, we negoti-
ateinterpretation@boutreferentialandsocialmeanings.The moreintense
andfrequenttheinteractionbetweerspealerswith diverginginterpretations
of the meaningsof a word, the morelikely a "negotiatedsettlement'will
obtain, more or lessspontaneous)throughlinguistic usage. Wheninter-
pretationsbecomecorventionalized we call that ‘'meaning'. But even so,
thatnew meanings subjectto revision andnegotiation. (Alvarez1990.)

Candaceidner(1994)pointsoutthatdiscoursesmongcollaboratorgunctionas
negotiationsandthatdiscoursegontainingnegotiationssere to establishmutual
beliefs.Negotiationis the key to understanding.

Negotiation cantake mary forms. Communicatre negotiation playsa role
when a cognitive agentunderstand$y translating (Rapaport2002, 6.6). If a
translationseemsnot to presere truth (i.e., seemsto be inconsistentwith the
agents understandingf the world), then negotiation with the interlocutorcan
bring understandindgpy restoringconsisteng. (And in thisway Fodor& Lepores
second‘outlandishclaim” canbeavoided.)

A form of negotiationalsoplaysa role whena cognitive agentis readingand
comesacrossan unknavn word thatis not in ary available dictionary or there
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is no onethe readercanaskwho knows its meaning.In sucha casethe reader
canhypothesizea meaningfrom the context (including the readers background
knowledge) andrevisethatmeaningasneededvhentheword is seemagain. This

is a sortof negotiation,not with alive interlocutor but directly with the text (see
Ehrlich 1995,Rapapor& Ehrlich2000,Rapaport& Kibby 2002).

It is throughthe processof interactvely (i.e., reciprocally) communicating
with othersthat cognitive agentscometo learnlanguage.Here, negotiationcan
take theform of self-oiganization:*Givena systemn which thereis naturalvari-
ationthroughlocal uctuations[read:individual differencesn meanings]global
coherence.. mayemepgeprovidedcertainkindsof positive feedbackoops|read:
negotiation]arein place”(Steels1998:138).

Negotiationcanalsocorrectmisunderstandingsndfacilitateusin changing
ourminds(paceFodor& Lepores fth “outlandishclaim”). Suchcommunication
allowsoneto “align” one'sown knowledgebasegxpressedn one'sown language
of thought,with anothers. It canalsoenableonecomputationahgentto alignits
ontologywith anothers (cf. Campbell& Shapiro1998,Campbell1999).In short,
communicatre negotiation canresole con icts, enablingus to understandne
another

Perceptiorcanplay arole in negotiation3 It, too, is a kind of “communica-
tion” with somethingexternalto the understanderCrucially, bothperceptiorand
communicatiorwork in the sameway: The understandecomparegwo internal
representationsoneis causallyproducedirom the spealer or the act of percep-
tion; the otheris partof the antecedentlyasting internalmentalnetwork. When
thereis a mismatch the understandemustchangehis or her (or its) mind. “As
long asthe corversationproceedswithout our gettinginto ... [a] situation”in
which“we didn't know whatwasmeant”,thecognitive agent‘hasall theconnec-
tionswith reality it needs”(Shapiro& Rapaportl987:271).

But why doesthe problemariseat all? Why is therethe potentialfor (and
usuallythe actuality of) miscommunicatiomesultingin misunderstanding@he
answelis simple:

... transmissiorof representationthemselesis impossible. | cannotbe
surethatthe meaningof aword | sayis the samefor the personto whom|

directit. Consequentljanguagenorksasa systemof values,of reciprocal
expectations.To sayit differently the processesf verbalcommunication
alwaysconstituteatry, a hypothesisandanintentionfrom the sendeto the

13Cf. Maida& Shapiro1982:300+3010n the usefulnes®f sensorsandeffectorsfor this pur-
pose.And seeShapiro& Ismail 2001 for a discussiorof waysof implementingthis.
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recever. (Vauclair1990:321+322.)

Onthisview, if you couldliterally readmy mind (as,indeed, asprogrammecan
literally readthe“mind” of my computationatognitive agentCassie)therewould
beno misunderstandindjenceno miscommunicationBut, sinceyou cant, there
is.

This inability to readmindsis likewise a commonplacef popularculture: It
is illustratednicely by a Cathy cartoonin which the following dialogueensues
while Catly and her boyfriend Irving are sitting on a couch,with Cathy's dog
betweerthem.

Irving (looking atthe newspaper)We couldstill go out.

Catly (looking grim): It' stoo late.

Irving: Too latefor what?

Catty: | wantedto go outbefore.l don't wantto go outnow.

Irving: If youwantedto go out, why didn't you sayso, Catty?

Catty: | wantedyou to sayyou wantedto, Irving.

Irving: | saidwe couldgoif youwantedto.

Cathy: Why would | wantto if you didn't actasif youwantedto?

Irving: Why didn't you just sayyou wantedto?

Catly: | saidl wantedto by gettingmadwhenyou didn't sayyou wanted
to.

Irving: | saidl wantedto by sayingl would.

Cathy: Why didn't you just saywhatyou meant?

Irving: Why didn't yousaywhatyou meant?

Cathy: Hah!!

Irving andCatly (together):My words cameout ne! They were processed
incorrectly by your brain!!!

Cathy's dog (thinking): Few thingsare asscaryasbeingbetweentwo hu-
manswho areagreeingwith eachother

Carnaphasamuedthatthe “mind-reading”’method,which he calls“structure
analysis”,is superiorto the “behavioristic” methodthatwe arein factrestricted
to (Carnapl956:244—-247pn*“The Concepof Intensionfor aRobot”; cf. Simon
1992,esppp.6-7,for discussiorandelaboratiorof Carnaps “structural’ method
andits applicationto the Chinese-RoonmArgument(!)). Arguably though,even
suchliteral mind-readingvouldn't sufce. For youwouldstill haveto understand
my languageof thought,justasareaderof atext written in one's natve language
mustinterpretthattext eventhoughthe languagds common. Soit's highly un-
likely, exceptpossiblyin themostarti cial of situationgaswith a computational
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object proper\ty4

Figure3: A SNePSthree-nodeproposition(M1!) that someobject(B1) is (i.e.,
hastheproperty)red (RED.

cognitve agentithatcommunicatiorcanever be“perfect”. I, however, canunder
standmy languageof thought:directly, via syntacticunderstanding—“thenental
structuresppliedin cognitve semanticgarethemeaning®f thelinguisticidioms;
thereis nofurtherstepof translatingconceptuastructureo somethingutsidethe
mind” (asGardenforsl993putsit).

Recallthatif OscardoesnotunderstandCassiehe cannotustreprogramher;
or evenreadhermind (paceCarnap).Ratherhemustrepairthemisunderstanding
via language.Negotiationmakeslanguageunderstandingself-correcting”; i.e.,
errorsin languageunderstandingan be correctedby further use of language.
Negotiationdoesnot guaranteemutualunderstandingput it makesit possible—
indeed ikely—andit makesresidualmisunderstandsf mawginal relevance.

Thelatterhappensn two ways.In whatfollows, | will betalkingaboutCassie
and Oscarsimultaneouslyas computationalmodelsof (human)mindsandasif
they were computationakognitve agentswhoseminds are implementedn the
SNePSsemantic-netark knowledge-representatiocsind reasoningsystem.In a
SNePSetwork, nodesrepreseneitherconceptsor propositionsandlabeled di-
rectedarcsstructureghenodesnto grammaticallywell-formed,comple (“molec-
ular”) conceptsaandpropositiongseee.g.,Shapiro& Rapaportl987,1995).

First, supposdor the sale of agumentthat Cassies andOscars mentalnet-
works of conceptsaandbeliefsdiffer only minimally. Supposefor example,that
Cassidelievesthatsomeobjectis red,andsupposehatOscardoesnt. In SNePS,
Cassies beliefwould berepresentetty an OBJECT-PROPERTYropositionas
in Figure3. Therewouldbethreenodes:onefor theobject(B1), onefor the prop-
erty (RED, andone(M1!) for the propositionthat B1 is (an objectthat hasthe
property)red14 Note that Cassies and Oscars mentalsemanticnetworks need

14A SNePSnodewhoseidenti®eris marked with I' is saidto be 2assertedd,e., believed by
the cognitive agentwhosemind is (beingrepresentethy) the SNePSnhetwork; cf. Rapaporetal.
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only differ in onenode(viz., M1); they might both shareall otherbeliefsabout
redthingsandaboutB1. (Thisis, admittedly implausiblefor all but the caseof
toy computationatognitve agentssuchasCassieandOscay but it will sene to
make my point.) Then,if Cassietells Oscarsomethingaboutsomeotherobject,
Oscarwill notfully appreciatall theconnotation®f Cassies claim, becausder
claimwill belinkedto the3-nodepropositionthatOscaracks. (It mightbelinked
directly, if herclaimis aboutB1 or someotherredthing, or it mightbelinkedin-
directly, if thereis alongpathconnectinganodein herclaimto eitherB1 or RED)
But in sucha caseof minimal belief difference what Oscarmisseswill likely be
of only mamginal concernand,hencejrrelevant.

Second,supposeadain for the sale of agument,that Cassies and Oscars
mentalnetworks arestructurallythe samebut thatthey differ only in someof the
nodesrepresentinghe wordsthat expresstheir concepts.(In SNePStheseare
the nodesat the headsof lex arcs,which arearcsthatrelate(atomic)concepts
to termsexpressingthem. For more detailson the semanticof lex arcs,see
Shapiro& Rapaportl987.)We mightthenhave thefollowing situation:

Nicolaasde Bruijn oncetold me roughly the following anecdote:Some
chemistswere talking abouta certainmolecularstructure expressingdif-
culty in understandingf. De Bruijn, overhearinghem,thoughtthey were
talking aboutmathematicalattice theory sinceeverythingthey saidcould
bebandwasbinterpretedby him asbeingaboutthe mathematicalrather
thanthe chemical,domain. He told themthe solution of their problemin
termsof latticetheory They, of course understoodt in termsof chemistry
(Rapaportl995, 2.5.1.)

So, supposehat Cassieis discussingnathematicalattice theory but that Oscar
is discussingchemistry or that CassieandOscararebothapparentlydiscussinga
battlebetweertwo opposingarmies but Cassias talking aboutchessvhile Oscar
is discussingabattlein the Civil War.1® As long asthetwo agentsinterpretations
of eachothers utterancesreisomorphic,neitherwill be ableto determinethat
they arenottalking aboutthe samething. Oscay for instancemight not have the
“intendedinterpretation”of Cassies utteranceshut this will make no practical
difference:

JanandEdwigenever understoodachother, yetthey alwaysagreed.Each
interpretedthe other's wordsin his own way, andthey livedin perfecthar
mory, the perfectsolidarity of perfectmutualmisunderstanding(Kundera

1997, 3.1.;Rapaportl998, 3.
19] think this exampleis dueto JohnHaugelandbut | cannottrackit down.
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1978:227. Quine's theoriesof radical translation(1960) and ontological
relativity (1969)hover stronglyin thebackgroundhere.)

Lynne Rudder Baker calls these ‘crazy interpretations' (personal
communication21 April 1989). PerhapsCassieand Oscarcould calibratetheir
interpretationsy referenceo therealworld. But | aguethatthis is not accessi-
ble to them(see 8 below, andRapapor2000b);ary apparensuchaccesss all
internal. Hence,l cannotrule out crazyinterpretationsBut the needfor success-
ful communicatiormakessuchcrazyinterpretationsrrelevant. CassieandOscar
exist in asocialervironment,which constraingor helpsto constrainthepossible
interpretationseventhoughit cannotrule out such“invertedspectrum’casesas
whereCassiemight be talking abouta mathematicalattice and Oscarmight un-
derstandherto betalkingaboutthechemicalstructureof somemolecule.Because
CassieandOscarsharea socialernvironment,thesedifferenceswill beirrelevant
insofar asthey have no pragmaticimplications® And to the extentthatthey do
have pragmatiamplications,they will make the needfor negotiationevident.

How, then,doesnegotiationwork? How aremistalesdetectecandcorrected?
By a continualprocesof: (1) hypothesisormation (the basicprocessof under
standing){2) hypothesidesting,someof which takestheform of furthercommu-
nicationbetweertheinterlocutors(usuallyin theform of questions:By X', did
youmeanY ?”); (3) beliefrevision basedn theresultsof thetests;and(4) subse-
guentlearning. Themorewe communicatevith eachother themorewelearn.We
canaskquestionsandmatchthe actualanswemwith our hypothesizedne,or we
canmake trial statementandmatchour interlocutors responseavith onewe ex-
pect.If thequestionis notansweredswe expect,or if thereplyis surprisingwe
revise our beliefs. By successie approximationwe canasymptoticallyapproach
mutual comprehensiorfcf. Rapaportl976: 178-180,Rapaport1 985/1986:84—
85).

Negotiation, moreover, is computableand hencecan be part of a computa-
tional theoryof mind andlanguage.In additionto Sidners work (cited above),
GraemeHirst andhis colleagueshave developeda computationatheoryof how
humanscan negotiate meaningsin the serviceof correctingcorversationsthat
risk going astray(Hirst et al. 1994, McRoy & Hirst 1995, Hirst 2002). And

16And thereforethey will be logically equivalent, or so Edwin Martin arguedin unpublished
lecturesat IndianaUniversityin Spring1973. They canhave pragmatiamplicationsastheresult
of 3joint sensoryandmanipulatve acts® asmy colleagueStuartC. Shapirohaspointedoutto me.
Becauseof the ®rst-personpoint of view, however, the mentalrepresentationsf theseactsare
whatreally matter
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Anthory Maida has discussedelevant issuesin agentcommunication,focus-
ing on the detectionandcorrectionof “existentialmisconceptionssuchas‘ref-
erentmisidenti cation” (Maida 1990, 1991, 1992; Maida & Tang 1994, 1996,
1997).Thereis alsoalarge andgrowing literatureon “agentcommunicatioran-
guages’for systemsof multiple computationabgentsmary of which might be
equippedvith differentontologieqcf. Chaib-Draa& Dignum2002,andtheother
papersn their specialissueof Computationalntelligencedevotedto the topic).
However, whereadHirst, Maida, Sidnerandtheir colleaguesare primarily inter-
estedin human-humarcommunicatioror human-computecommunicationthe
agent-communication-languagemmunityis primarily interestedn computer
computetinteractionsthesearemoretractable pbecaus¢hehumansupervisorof
suchsystemaave control over the basicassumptionsf their systems Onepos-
sible exceptionis Reedet al. 2002,which discussesheimportanceandnatureof
negotiationamong“autonomousagents”communicatingn a formal agentcom-
municationlanguagehut it is notimmediatelyclearhow their theoryappliesto
cognitive agents.Thequestiorof how “social” (i.e.,common)meaning‘emeiges”
fromindividualor rst-person-point-of-viev meanings alsoof relevance but be-
yondourimmediatescope(cf. Putnam1975and,especiallyGardenfors1993)1’

8 Bruner' sTheory of Negotiationand LanguageAc-
quisition.

JeromeBruners studiesof languageacquisition(1983)shedight on communica-
tion andnegotiation. Accordingto Bruner childreninterpretandnegotiateduring
acquisitionof their rst language:

The ngyotiation [betweenadult and child] hasto do, probably leastwith
syntax,somevhatmorewith thesemanticscopeof thechild'slexicon,anda
very greatdealwith helpingmalke intentionsclearandmakingtheir expres-
sion t theconditionsandrequirementsf the2speecltommunity®j.e., the
culture. ... Thedevelopmentof language .. involvestwo peoplenegoti-
ating. ... If thereis a LanguageAcquisition Device [LAD], the input to
it is not a shaver of spolenlanguagebut a highly interactve affair shaped
... by somesortof anadultLanguageAcquisition SupportSystemLASS].
(Bruner1983:38+39.)

YFor ausefulbibliograply on negotiationin languageseeOeller 1998.
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In a passagehatis virtually asummaryof muchthatl have beenurging, Bruner
setsoutanexampleof languageacquisitionby the child:

... referencecanvaryin precisionfrom aratherwooly vaguenesto aproper
singular de nite referringexpression.indeed two partiesto a corversation
may refer to the @sametopic with widely different degreesof precision.
The?electricity®thata physicistmotherhasin mind will notbethe3same®
aswhather child comprehendsvhenshewarnshim aboutgettinga shock.
Still thetwo may carry on about®electricity®n spiteof thisinde niteness.
Their corversationahggotiationmay evenincreaseherchild's de niteness.
Truthis notall thatis involvedin suchcausakthains.Thechild's conception
of electricitymaybevacuousor evenwrong,yetthereis ajoint referentthat
notonly existsin suchasymmetriccorversationsbut thatcanbe developed
bothfor its truth valueandits de niteness.(Bruner1983:67+68.)

Thereis muchto applaudn this passagehut alsomuchto take issuewith and
make more precise. For example,by ‘reference',Bruner must meanthe act of
referring,for referenceasunderstoodsay in the Fregeanway is anall-or-nothing
affair: A wordeitherrefersor it doesnt. Referenceannot'varyin precision”,but
actsof referringcould Spealerscanbemoreor lesscareful,moreor lesssloppy,
more or lessdetailedin their useof words. Furtheralong, the fact that Bruner
choseto usescarequoteswhen statingthat the two spealers “may refer to the
“same'topic” suggestshat,indeed,“the” topicis notthe“same”,or elsethatthe
referring expressionsusedare associatedvith “widely different” concepts.So,
aguin, heis nottalking aboutthe external,Fregeanreferentof theword.

What the physicist motherand her child do have thatare “widely different”
aretheir internal conceptsassociatedvith their commonword “electricity'. In-
deed,the physicist will have a vast,comple network of conceptqeven vaster
thantheordinaryadult),whereasnitially thechild will have none(it will be“vac-
uous”), or, at best,the child will have a conceptof something—her sheknows
notwhat—called electricity'. (This otherwisevacuousatomicconcepexpressed
in English by “electricity' is what is representedn SNePSby the nodeat the
tail of alex arc.) Whatis the “same”is the referring term part of the public
communicatiorlanguagethe associatedmental)conceptsaredifferent

Thereis no place(sofar) in Bruner's descriptionfor the externalreferent—
electricity—itself. So,whenmotherandchild “carry on about electricity' ", are
they bothtalking aboutelectricityitself? No, or not necessarily*Truthis notall
thatis involvedin suchcausalchains. Ratheythey aretalking “about” the word
(i.e.,thet of Fig. 2). Here,onemustbe carefulnot to confuseusewith mention:
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Theonly thingin commonis the word. Therearetwo, distinct meaningdor the

word: thephysicist-mothers meaningandthechild's meanindi.e.,theCa andCg

of Fig. 2). Thegoal—inthelong term—isfor the child's meaningto beasmuch
like the mothers asmakesno difference.(In the caseat hand,this mayin factbe

too muchto ask,sincemostparentsarenot physicists. Sothe goalneedonly be

for the child's meaningto be asmuchlike anordinaryadult's meaningasmakes
no difference.)As the“conversationaheggotiation” continuesthe child's concept
will becomemoredetailed,approachindghatof the mother

“Truthis notall thatis involved”, butis it involvedatall? Brunerdoessay at
theend,that“thereis ajoint referent”,but whatis thatjoint referent?Onemight
expectit to beelectricityitself (i.e.,theC of Fig. 2). But Brunergetsa bit murky
here.He saysthatthejoint referent‘can be developed. .. for its truth valueand
its de niteness”.If so,thenit cannotbe electricityitself, becauselectricityitself
hasno “truth value”; it would be a cateyory mistale to sayso, for only sentences
have truth values. However, the term “electricity' doeshave the next bestthing:
a Fregeanrefeent This is consistentwith the view developedin the previous
paragraph.

Anotheramgumentagainstelectricity itself being Bruner's “joint referent”is
thatelectricity is neither“de nite” nor“inde nite”. But ourtheoriesor concepts
of electricitycanbe. So, couldthejoint referentbe the commornconcepiof elec-
tricity thatthe motherhopeswill be establisheddf so, why shouldBruner—or
we—think theremustbe sucha thing? What, indeed,would it be? Whatis in
commonis indeedonly theword; therearetwo differentmentalconceptsassoci-
atedwith it, andthe child's “can be developed”. Thereis no needfor acommon
concepbracommonexternalobject(cf. my discussiorof Potts1973in Rapaport
2002).Ratherthepicturewe getfrom Bruners descriptions this: Thereis some-
thing “joint”, namely theword “electricity'. And thereis a referent—infact,two
referents:Eachpersonusesthe sameword to “refer” to his or her own concept
by neggotiation,the conceptomeinto alignment.

Thereis, in asensesomethingshared Brunersaysthat“the meandfor refer
ring, or perhapdor the intentto refer] comprisethe setof proceduredy which
two peopleestablish’jointness'in their attention” (Bruner 1983:68). In what
sensas their attention“joint”? Perhapsn the sensdhatwhatl amthinking of is
whatyouarethinking of, thoughthe 'is' hereneednot bethe*is” of identity—it
is morelikely the*“is” of equivalenceor correspondenc&sin nodeM12 of Fig-
ure4. That gure shavs a SNePSepresentationf a situation,similar to theone
Brunerdescribesin which (1) | believe thatsomethingcalled electricity' shocks
(nodeM4!); (2) | believe thatyou (my interlocutor)believe thatsomethingcalled
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Figure4: M2! = (I believe that)B1 is called electricity';
M4! = (I believe that) B1 shocks(i.e., | believe that there is something
(viz., B1) called electricity' andthatit shocks).
M7= B3 is called electricity’;
M6= B3 shocks;
M9! & M11! = (I believe that) B2 believesM6andM7
(i.e.,1 believe thatyou (viz., B2) believe thatthereis
somethingviz., B3) called electricity' andthatit shocks).
M12! = (I believethat)B3 = B1 (i.e., | believe thatwhatyou call “electricity'
is whatl call “electricity").
(The2you®-pointemechanisnis basedn the I-pointerof RapaportShapiro,
& Wiebel997.)




“electricity' shocks(nodeM9!); and(3) | believe thatwhatyou call “electricity'
is whatl call "electricity’ (nodeM12!). Thatis, whatl amthinking of is what|
believe thatyou arethinking of. Whatis “shared”is all in onemind (eitherthe
child's or the mothers)—sharedy virtue of oneof themhaving both his or her
ownconceptaswell ashis or herown representatiorof the other's conceptplus
someway of comparingthem.

It is temptingto saythatyour intensionalconceptof somethingcalled “elec-
tricity’ correspondso the sameexternal objectin the real world that my inten-
sionalconceptcorrespondso, but this temptationmustbe resisted sincethatis
really only sayabldrom athird-persorperspectie of someonevith simultaneous
accesgo the contentsof our mindsand the externalworld (cf. Rapapor2000b),
whichis animpossible“view from nowhere” (to borrov Nagel's (1986)phrase).
Suchacomparisorcannotbe made*across”two distinctminds.A concepin one
mind mayindeedbe similar to (or identicalto, thoughnumericallydistinctfrom)
aconcepin anothemind. But who hasthewarrantto make suchaclaim, except,
perhapsGod,whomighthave simultaneousccesso the contentof bothminds?
Theonly way for us poormortalsto make sucha claimis within our own minds.
| cancomparewo conceptghatarebothin mymind. If oneof themis myrepre-
sentatiorof your conceptthen(andonly then)l cancomparemine with “yours”
(more accuratelywith my representatiomf yours). This is what the theory of
syntacticsemanticgallsthe“internal (or "narraw'), rst-personpointof view”.

So,thereis noneedeitherfor ajoint externalreferentor for ajoint internalref-
erent.Thereis only needfor sufcient similarity of structureof eachcorversants
internalnetworksfor corversationto continuesuccessfully:

Achieving the goal of referringhasilittle to do with agreemenabouta sin-

gularde nite referent.lt is enoughthatthe partiesto areferentialexchange
know thatthey shareesnoughoverlapin theirfocalattentionto make it worth-

while continuing.... Whenthe physicistmothertells herfour-yearold that

he hasjustbeenshocledby 2electricity® shedoesnotandneednotassume
thathehaseitherthe sameextensionor intensionof theconceptasshedoes.
Nor needshecare,if thecorversationcanonly continue.

The problemof how referencedevelopscan, accordingly be restated
asthe problemof how peoplemanageanddirecteachother's attentionby
linguistic means(Bruner1983:68.)

This notion of a spealer directingthe hearers attentionis importantfor the
issueof whethemon-humangincludingbothcomputersaswell asotheranimals)
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canunderstandand uselanguage(cf. Terracel985), but it is beyond the scope
of the presentessay(see,however, RapaportL996, 9.4). For now, notethatthe
picturewe have, bothfrom our own theoryandfrom Bruners, is this:

1. A cognitive agentA, communicatingvith anothercognitive agentB, refers
to (communicates referencdo?) someobjectC (or somementalconcept
Cp) viatermt iff A directsB's attentionto think about(for example,to nd
or elsebuild in B's mentalsemanticnetwork) a C-conceptexpressediy t
(for example,aconceptatthetail of alex arctot). Callit Cg. (Cg might
represenC, or it mightrepresenCa.)

2. Moreover, if thecommunications successfulCa andA's representationf
Cg will bemoreor lessequialent,andCg andB's representationf Ca will
be moreor lessequivalent,wherethe equivalencebecomesmore” rather
than“less” by negotiation.

I'll concludethis discussiorof Brunerwith onemore quotation(but seeRa-
paport1996, 9.6,for furtherdiscussion):

JohnLyons... entitlesan essay?Deixisasthe Sourceof Referenc@.... |
think an equally strongcase[can] ... be made... thatdiscourseanddia-
loguearealsothesource®f referencelf they werenot, eachspealerwould
belockedin awebof isolatedreferentialtrianglesof his[sic] own makingb
if indeedhe could constructsuchawebon his own. (Bruner1983:88.)18

Thatis, ngyotiationis a sourceof reference.More precisely oneway to getout
of the “web of isolatedreferentialtriangles™®—to “ground” one's symbols—is
by meansof dialogue.Note, however, that,evenon Bruner's own view, dialogue
doesnot really getus “out” of our internalnetwork, sinceall it cando is setup
correspondenceés eachspealer's mind betweerobjectsin two belief spacesthe
spealer's and the spealer's representatiorof the hearers (togetherwith corre-
spondencewith internalrepresentationsf externalobjects).

18For work on deixisrelatedto syntacticsemanticsgf. Duchanetal. 1995.
9Circles,however, seemto mea preferablegeometrianetaphar
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9 Understandingand Generating Language.

Whathappensn communication®henl speak—wheh geneateanutterance—
| generatexpressionsthat arepertinentto the[neuroplysiological] stimulusand
are usableto narratethe primary [neuroplysiological] display wheninsertedin
appropriatggrammaticabtructures{Damasial989:25). For example,l conceve
or perceve anobject,which causeseuronalctvity representingts featuresand
structure.Thisactvity is linkedto otherneuronaktructureshat“generatenames”
(Damasial989:25) that,in turn, allow meto communicatéwo thingsto you: (1)
that| amthinking of anobjectand(2) whatit is.

But “I cannotbe surethatthe meaningof a word | sayis the samefor the
personto whom| directit” (Vauclair1990:321). And thereis anequalbut oppo-
site uncertaintyon the partof the hearer As my colleagueJolge J.E.Graciahas
expressedt,

We do not perceve ideas; what we perceve are certain phenomenahat
suggestto us certainideas. If 1 askyou, for example,2Do you approve of
whatthePresidentid?°andyoufrownin return,l concludethatyoudonot.
Butit is altogethepossiblethatyoudoin factapprove. .., althoughyou. ..
misleadme by makingthe frown. My conclusionthatyou do not, then,can
betakenonly asaninterpretationof whatyou arethinking basedn certain
empiricalevidencethatis only indirectly relatedto whatyouthink. (Gracia
1990:495; my emphases.)

| cant have directaccesdo your thoughts,only to your languageactsandges-
tures.My interpretations not of whatyou arethinking, but of your languageand
gesturesilt is, asnotedabove ( 5), adefeasibleconclusion.

Possibly however, symbolsdon't “corvey meaning”. Here,| amusing con-
vey' in thesensdoundin aCalvin& Hobbescartoon(22 Februaryl 990)in which
Calvin (a smallboy) hasjust built anabstract'snowvman” with alarge holein it.
The following dialogueensuesetweenCalvin and his imaginarytiger friend,
Hobbes:

Hobbes:How's your snow art progressing?

Calvin: I've movedinto abstraction!

Hobbeg(looking with puzzlemenat the2snavman®): Ah.

Calvin: This pieceis aboutthe inadequayg of traditionalimageryandsym-
bolsto corvey meaningn today'sworld. By abandoningepresentation-
alism,I'm freeto expresamyselfwith pureform. Speci c interpretation
givesway to amorevisceralresponse.
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Hobbes:I noticeyour oeuvreis monochromatic.
Calvin: Well ¢'mon, it' sjust snow.

Insteadof the spealer's symbols(expressionsorveying meaning—andn-
steadof the hearelhaving to interpret the expressions—theelicit meaningn the
hearers mind (i.e., they actasstimuli to “activate” conceptsthey producea “vis-
ceralresponse”) With luck andnegotiation,the ideaselicited or actvatedin the
hearers mind are constrainedy the context andthe dialogueto be structurally
similarto thespealer's ideasexpressedy the spealer's symbols.

Again, it is temptingto saythat, becausef structuralsimilarity, the hearers
ideascorrespondo the samethingsthatthe spealer's correspondo. But, agin,
the temptationto usesuchexternal, third-personmodesof expressionmust be
resisted.In additionto thereasongliscussedn the previous section theremight
not be arnything in the externalworld for our ideasto correspondo: Figure2'sC
mightnotexist. Yetourlanguagéehaior is nodifferentin thecasewhenC does
exist thanin the casewhenit doesnot (cf. Rapaport1981).

10 Winston's Problem
for KnowledgeRepresentation.

If alion couldtalk, we couldnotundestandhim. (Wittgensteinl958:223.)

Will negotiationalwayswork? If a computercould talk, would we understand
eachother?Cognitive agentswith different(typesof) bodiesmight have different
conceptswe would literally be thinking differentthings. (As in a New Yorker
cartoonshaving a manwaiting for a greenlight so that he cancrossthe street;
themanis thinking “Work. Eat. Sleep.Work. Eat. Sleep’, while thetrafc light
is thinking “Green. Yellow. Red. Green.Yellow. Red” Or asin a GaryLarson
Far Sidecartoon,"How birdsseetheworld”, shaving a bird's-eye view of aman,
awoman,anda dog, eachwith atargetsuperimposedn them.) The conceptsof
suchcognitive agentsvould be thoughtsnonethelesdyut suchdifferencesmight
make mutual comprehensionmpossible. | will call this "Winston's Problem’,
in honorof a formulationof it by Patrick Henry Winstonin his early work on
machindearning(thougharguablythe honorshouldgo to Wittgenstein):
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Simulationof humanintelligenceis nota primary goalof thiswork. Yetfor
themostpartl have designegrogramshatseetheworld in termsconform-
ing to humanusageandtaste.Theseprogramsproducedescriptionghatuse
notionssuchasleft-of, on-top-of,behind,big, andpart-of.

Thereareseveralreasondor this. Oneis thatif a machineis to learn
from a humanteacherthenit is reasonableéhatthe machineshouldunder
standandusethesamerelationsthatthehumandoes.Otherwiseherewould
be the sort of differencein point of view that preventsinexperiencedadult
teachergrom interactingsmoothlywith smallchildren.

Moreover, if the machineis to understandts ervironmentfor ary rea-
son,thenunderstandingt in the sametermshumansdo helpsusto under
standandimprove the machines operation.Little is knowvn abouthow hu-
manintelligenceworks, but it would be foolish to ignoreconjecturesabout
humanmethodsandabilitiesif thosethingscanhelpmachinesMuchhasal-
readybeenlearnedfrom programghatusewhatseemnlik e humanmethods.
Thereare alreadyprogramsthat prove mathematicatheoremsplay good
chesswork analogyproblems,understandestrictedforms of English,and
more. Yet, in contrastlittle knowledgeaboutintelligencehascomefrom
perceptrorwork andotherapproacheso intelligencethatdo not exploit the
planningand hierarchicalorganizationthat seemscharacteristiof human
thought.

Anotherreasonfor designingprogramsthat describescenesn human
termsis thathumanjudgmentthensenesasa standard.Therewill be no
contentmentvith machineghat only do aswell ashumans.But until ma-
chinesbecomebetterthanhumansat seeing,doing aswell is a reasonable
goal,andcomparinghe performancef the machinewith thatof thehuman
is acorvenientway to measuresuccess(Winston1975/1985143;cf. Kirsh
1991:22+24 Maida1985).

Winston's Problemconcernsvhat might happenif the knowledge-representation
languagdi.e., languageof thought)of a computersystenthatcanlearnconcepts
differs signi cantly from that of humans. Accordingto Winston (and Wittgen-
stein),whatwould happens thatthe two systems—computendhuman(or lion
and human)—would not be able to understandeachother How seriousis this
problem?Quite serious accordingo JosephNeizenbaumwho obseredthatthe
intelligenceof computersmustalwaysbeanintelligencealiento genuinehuman
problemsandconcerns’(1976:213).

Thereare reasongo be optimistic, however. Winston's Problemcomesin
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differentdegrees:

1. Considertwo computationatognitive agentsCassieandOscarwho share
botha public communicatiodanguaggsay English)anda languageof thought.
For concretenessupposeheirlanguagef thoughtis theSNePS/Cassienowledge-
representatiomanguage(as describedn Shapiro& Rapaportl987). Winston's
Problemwould arisehereonly to the extentthatit arisesfor ary of usin every-
daylife: 1, asa male,cannever experiencepregnang; so, my understandingf
‘pregnant'is qualitatvely differentfrom thatof afemale(certainlyfrom thatof a
femalewho hasbeenpregnant).Yet| usetheword,amnot misunderstooavhenl
useit, andcanunderstandwithin recognizedimits) awomans useof it.2% Inso-
farasour experiencesliffe—insofar aswe have differentbackgrouncr “world”
knowledge—therto that extentwill we mutually misunderstanegachother As
we have seen,though,the more we communicate—andherebynegotiate—the
morewe will cometo understaneachother

2. If CassieandOscarshareonly alanguageof thought,but notapublic com-
municationanguagethenthereis anextralayerof dif culty dueto thedif culties
of translation.Still, with enoughwork, dialogue andexplanatoryglossesthiscan
be overcome(cf. Jenningsl985,Rapaportl988).

3. In eitherof the aborve casesthingswould be madeworseif Cassies and
Oscars “conceptuakchemestiffer. By this, | don't meanthattheirlanguage®f
thoughtdiffer, but thattheir “world knowledge”is sodifferentthatevencommon
experiencesvould bedifferentlyinterpreted—andadically so:

Thefalling of a mapleleafis a sign of autumn... becauseave have estab-
lisheda connectiorbetweerthemon the basisof certainobsenationsand,
therefore,usethe phenomenan questionto indicatesomethingof interest
to us. A differentculture... might seethefalling of amapleleaf... as[a]
sign of othereventsor even as[an] indicationof the divine will to punish
andrewardthem.(Gracial990:502; my italics.)

And anthropologistgell us that whereWesternphysiciansseevirusesand bac-
teria, other cultures,suchas the Kulina of Brazil, seedori—a substancéthat
permeateshe esh of shamansgiving themthe ability to cureaswell asto in-
jure others”—injectednto thebodyof avictim by ashamar(Pollock1996:329).
Thisis not unlike the situationdiscussecarlierwherethereis a singlecomputer
programwith two distinctinput-outputencodingsso thatonecomputeris taken
to bediscussinghesswhile the otheris takento bediscussinga Civil War battle

20The exampleis Shapiros andis discussedurtherin Rapaportl988:116,126n20.
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(or oneis takento bediscussinghemistrytheother mathematicalatticetheory).
Here,Winston's Problembeginsto geta bit moreserious.Nonethelesst appears
thatwe canundestandthe other's point of view, evenif we disagreewith it.

4. Winston's Problembecomesanore threateningof course,whenthe lan-
guagesf thoughtdiffer. Evenhere,therearedegreesof difference.For instance,
CassieandOscamightbothhave SNeP3anguagesf thought but Cassies might
usethe caseframes(i.e., setsof arclabels)that Shapiroand| adwcate(Shapiro
& Rapaportl987)whereasOscarmight usethoseadwcatedby RichardWyatt
(1990,1993). Herewe have an empirically testablehypothesisthat, say one of
thelanguage®sf thoughtwould be“better” thanthe otherin the senseof enabling
thecognitive agentwhoselanguageof thoughtit is to understandner discrimina-
tions. “All” we would have to do to testit is implementCassieusingthe Shapiro-
&-Rapaportcaseframes,implementOscarusingthe Wyatt caseframes,andthen
let themcornversewith eachother (I put all' in scarequotespecauseghviously,
we would alsohave to do lots of otherthings,suchasimplementunderstanding
andgeneratiogrammarsgive CassieandOscarbackgroundknowledge,andde-
vise appropriatetest dialogues.) Concevably, one of the languagesf thought
might be so (relatively) impoverishedthatits “user” would simply not be ableto
understanar expresssomedistinctionthatthe othercould.

5. Anotherlevel of dif culty—equally empirically testable—wuld ariseif
the two languagesf thoughtwere distinct membersof the samegeneralkind
of knowledge-representatiolanguage. For instance we might run our experi-
mentwith both CassieandOscarimplementedn differentsymbolic,intensional,
knowledge-representatiandreasoningystemssay Cassian (someversionof)
SNePSandOscarin (someversionof) KL-ONE (Brachman& Schmolzel985,
Woods& Schmolzel992).

6. The potentialfor moreseriousinability to communicateoccurswhenone
of the computationalcognitve agentshasa connectionistianguageof thought
while the otherhasa “classical”’symbolicone. (A versionof Winston's Problem
arisesin thoseconnectionisimodelsin which it is not at all clearwhat, if any-
thing, the nal weightson the connections'mean” in termsof the taskthatthe
systemhaslearned.) This, | take it, is the situationWinstonhadin mind when
hereferredto work on perceptronsthoughhewrote beforeconnectionisnwasas
well-investigatedasit is now. Therewould indeedbe a problemif Cassiewhose
languagef thoughtwassymbolic,triedto “readthemind” of anOscamwhosean-
guageof thoughtwasconnectionistBut aslong asthey spoke acommon,public
communicationanguagenegotiationvia dialoguemight overcomeary residual
problems.This, too, is testable.Indeed for all we know, we aretestingjust such
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hypothesesasthis andtheonesproposedn points4 and5, above, every daywhen
we speak!

7. Theworstcasewould bewhat! will call the“Black Cloudcase”:Consider
assimpleatermas’in'. Geoge Lakoff aguesthatit is human-bodilycentered,
basedon our knowledgeof theinsideandoutsideof our bodies(1987:271-273).
But considera cognitive agentwhosebodyis a “black cloud” in the style of Fred
Hoyle's (1957) novel. (Sucha science- ctioncaseis necessarhere,sincethe
whole pointis thatif we cant imaginehow “in' could be non-objectve, then,to
imagineit, we needa non-humarexample.) The Black Cloud, not having anin-
side,mightnothave aconcepbf “in”. How would suchacognitive agentdescribe
apeain acup?Topologically thepeais onthecup. So,perhaps;on” is anobjec-
tive concept.No matter | would venturethat suchremainingobjectve relations
aretoo few to describethe world. Anotherexample: Whatabout'inside’, asin
a peainsidea closedbox? Perhapsonehasno conceptof “inside” the box, but
the box makesnoisesif shalen,and,if openedponeseeghatnow thereis a pea
on the box (in thetopologicalsenseof "on'). Note how hardit would be for the
Black Cloudto translatehumanlanguagdgor, at least,English). Herethereis no
commonkind of languageof thought,no commonconceptuaschemeno com-
mon public communicatioanguageThis would appeato be a casefor despaiy
thoughsomeareoptimistic (e.g.,Hoyle himself,andSagn 1980:287-289).The
optimism,it shouldbe noted,comesfrom the hopethatthereis enoughof acom-
mon basisto get negotiationaldialogueoff to a start. (Some,suchasMcAllister
2001,think thatsomeinnateconceptsareneededn additionto negotiation.)

How muchof a commonbasisis needed?Are computergor computational
cognitive agents)so “alien” to us (as Weizenbaurnsays)that thereis little hope
for a sufciently large commonbasis? Or, as perhapsSearle(1980) and oth-
erswould have it, soalienthatthereis little hopethatcomputationatheoriesof
natural-languagenderstandingnd generatiorwill ever reachthe level of real
understandingPerhapd.akoff (1987)is correctthat, for thereto be any hopeof
avoiding Winston's Problem arobotwill have to have ahuman-like body; i.e.,be
anandroid. But how would we know whatan androids conceptsare?! For that
matter how do | know whatyour conceptsare?Whatconsideratiorof thesecases
suggestss that Winston's Problemcanbe overcomeaslong asthereis a public
communicatiorlanguageandaslong aswe areableandwilling to negotiatein it.

21As Dick 1968asked,2Doandroidsdreamof electricsheep?°.
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11 Conclusion.

A bookis a wayto hold the mind of anotherin your hands.You can havea
dialoguewith Plato. ... Books.Howyouread acrosstimeandspaceto be
with anothers mind. (Advertisemenfor DoubledayBook Shops,TheNew
Yorker 67 (18 November1991)111.)

But minds are abstract(brainsand computersare physical). To be ableto be
in causalcommunicatiorwith a mind, its ideasneedto be implemented—tde
expressedn a syntacticmediumthat cansubsequentiype (re-)interpretedn, or
by, anothemind.

Whenwe communicatewe attemptto corvey our internal meaningsto an
audiencga heareror reader)by meansof a public communicatiorlanguage:*A
book is a way to hold the mind of anotherin your hands. Paradoxically this
attemptalmostalways both fails and nearly succeeds.Near misunderstandings
canbeignored.Largeronescanbe minimizedthroughnegotiation—allaving us
to approachthoughperhapsever reach,completemutualcomprehension.
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Figure5: Informationgetssentfrom the senders (i.e., Gar eld the cat's) mind to the
recipients (i.e., Odiethedog's) by beingwritten on paper(thatis, by beingimplemented
in language)(FromPost-I1tNote P-788, ¢ 1978,United FeatureSyndicate.)

Figure6: My ideastravel from my mind, to my mouth,to your ears,to your mind, and
cornversely (FromSaussurd959:11.)
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Figure7: How misunderstandinganarise.
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Figure8: Onconveying meaning.

A New Yorker cartoon “How birdsseetheworld”
illustrating Winston's Problem. (A Far Sidecartoon
illustratingWinston's Problem.)

Figure9:
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