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Abstract: The coreof thelanguagef thoughtprogamistheclaimthatthinkingisthe
manipulatiorof symbolsccordingto rules.YetLOT hassaidittle doutsymbolnatures,
and existing accountsare highly controversialThis is a major Baw a the heartof the
LOT program:LOT requiresanacount of symbolnaturego naturaliz intentionality,
to determinevhetherthe brainevenengages symbolmanipulationsend to understand
how symbolgelateto lower-levelneuroomputationaltates.This paperprovidesthe
mudh-neededheoryof symbolsandin doing so,dtersthe LOT programin signibpent
respects.

Accordingto the ClassicalCompuiational Theory of the Mind (simply called,
OCMO)expression the languagef thoughtwill playakeyrolein acompleed
scienitbc theory of mind. For thinking is supposedo be a computional process
involving the manipulaion of symbolsin the languageof thought (or QOTO).
However, as central asLOT symbolsare to the CTM program,it haslong been
observedhatthe proponensof LOT haveyetto provideaplausibleaccounof the
natureof primitive expressions the langwagethatis, it isclaimedthatLOT lacks
adefensiblecondition on the type individuaton of such expression$.It is fair to
saythat without a plausibletheory of the primitives,it is unclearhow the mind is
supposetb be compuiational,in aclassicaknsefor afer dl, in absencef atheory
of primitive symbols the computionaltheorywill not be ableto deermine what
type a given token belongsto. And further, without a graspof symbolnaures, it
would be unclearhow paterns of neuralectivity could be, at somehigherlevel
of abstacton, accuratly describeds being symbolmanipulaions,for what is it
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that is being manipulagd?It would therebyseemdifbcult for cognitive scienists
working on symbolic processingo deternine if LOT s, in fact, correct.Further,
somecognifve <ientss hold that connectonist networks implements/mbolic
compuatons;othersclaim that the brain is part symbolicand part connectonist
being a hybrid device? Perhaps®. But how do we know that connecionist
networksrelate to symbolsn any of thesewaysif we do not evenknow what
symbolsae? Different views may simply be tadking pasteach other, employing
distnct concepionsof symbolgo beginwith.

To makematers worse,without a theory of symbols,symbolscannotdo the
important philosophicalwork that they havetradiionally beensummonedo do
for the LOT program.Philosophersand other cogniive <ieniss have taken
computtonal entities like symbols(in the languageof though) and actvaion
paterns (acrossconnecionist networks) to provide a notion of a mode of
presetation (or MOPOjhat ispurely narrow, or Oirthe headeingdeterminedy
the intrinsicpropertesof the sysem. Such entitieshavebeenemployedo account
for the disinct waysthat we think of referens or stesof afairs.In additon,
becausgroponens of CTM turn to LOT to nauraliz intentionality, without a
theory of symbolsthey will be unableto provide agory aboutthe computatonal
basi®f theinternalvehicleof thought And, overand abovetheseworries,thereis
the familiarontologicalconcernthat one cannotmeaningfullypositthe exisence
of anenfty without providinga principlefor itsindividuaton.

Clearly,thissituation doesnot bodewell for LOT andCTM. Indeedthingsare
sobadthatrry Fodor,the foundingfatherof LOT, hasvoicedthe worry thatO. .
the whole [LOT] projectcollapseanlessome coherentaccountof synacic type
idertity canbe provided.®Yet, ironically, the problemof type individuaton has
beencharacterizeds being Olargelgeglected®l haverecentlydetailedproblems
with eachof the existing proposaldor symbol natures(Scheider, 2009b).Herein,
| further explorethisneglecedtopicN thistime venuring a positve theory of the
naure of the ymbolsthat is designedo overcomeexising objectons.My claim
will bethat CTM requresa theary that typestokensby samenesand difference
of totd computafonal role, where the totd computaional role of a symbolis
undersbod asthe role it playsin the dgorithmsof acompleed cognitive sciencé.

2 Fodorand Pylyshyn1988;Wermterand Sun,2000.

3 Quotedin Pessin]1995,p. 33 (from personatommunicatiorwith Fodor).It should be added
that semantisisdsoimpaded by the issueof ymbol typesbeausethosewho areinterested
in LOT frequentlysay that meanings determnedby some sort of externalrelationbetween
symbolsnd contents Since symbolsre the internalvehide thatthe meaningsock onto, they
aresgniPantto such theories.

4 Pessin1995, p. 33. Pessirdtributesthe neglectto the atention being directedtoward the
semantisof the symbolgp. 33).1 agree.

5 In the past,a smilar position hasbeen occupiedby both JerryFodor (1994) and Sephen
Stich (1983), dthough it is fair to say that the view wasnot adequatelydeveloped Stich
had appealedto individuation of syntax by computationalrole in his well-known defense
of syntacticeliminitivism (1983). Unfortunatdy, very little elaborationand defenseof this
mannerof individuationwas provided.And Jerry Fodor,in hisbrstgopendixto TheEImand
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TheNature of Symbolsin the Languageof Thought 525

My discussiomwill consisof threepars.In partone,| providethreeargumers
for the individuaton of symbolsby their total computtonal roles.The brstof
theseargumens claimsthat Classicismequirethat primitive symbolsbe typedin
this manner.The sscondargumentcontendsthat without this mannerof symbol
individuaton, therewill be cognitive processethat fail to superveneon symbols,
togeher with the rules(i.e. rules of composibn and other dgorithms). This
situationis very problematicfor CTM, as CTM holdsthat cogniive processing
justis the processingf mentl symbolsaccordingto rules.The third aagument
sayshat cogniive scienceneedsa naural kind thatistypedby tota computaional
role. Otherwise gither cognitive sciencewill be incompleg, or itsgeneraliadions
will havecounterexampleslf any of theseargumensare correctthen my theory of
symbolds non-negotablefor the LOT theory.If LOT isto appeato symbolst
allN which of courseit mustN then, like it or not, symbolsmustbe individuaed
by their total computtonal roles.Then,in parttwo, | defendmy accountfrom
a criticism, offeredby both JerryFoda and Jess@rinz, who haverespondedo
the argumens of this paperwith the chargethat becauselifferentindividualswill
not havesymbolsof the sametype, they will not be subsumedinderthe same
psychologicagieneraliadions.As a result generaliatons sensite to symbolswill
not be Opublic@hatis, differentindividualswill not saisfythe samepsychological
generaliaions®

| offer a threefoldreply to Fodor and Prinz: brst | disenanglepsychological
explanaion, which mainly proceedsiy funcional decomposion, from the too
stongrequirementhatpsychologicatxplanaion requiregshatsysemshaveatleast
someof the sameLOT symbolsFunctonal decomposibn doesnotrequirethat
two gysemshaveanyof the samd_OT symbolsn their dabaseSecond,| point
out thatexplanaibn thatissnsitve to the broadcontent of the mental sate playsa
crucialrolein cognitive scienceBut aswith funcionaldecomposibn, explanaibn
coveringdifferentsysemscanoccurwithout the sysemshavingthe sameinternal
sttes. Third, | explain that generaliatonsinvolving LOT sttsdo not, by and
large quantfy overparicularsymboltypesyrather, theyonly quanify oversymbols
in generalSo differentindividualdrequenly do fallunderthe samegeneraliaions
in virtue of their LOT states.And bnally,| observehatthe only stuaionsin which
LOT symbolsae subsumedinder lawswith respecto their parfcular symbol
types(asopposedo beingsubsumeth virtue of Smply havingsomeLOT symbol
or other) involvesexplanaion which, by its very naure, appealso the detiled
workingsof a paricularsysem. And in such dtuafons,it isinappropria to call
for symbol typesthat are sharedacrossdisinct sorts of sysems.Thus, as far asl

theExpert (1994),hadtried to individuatesymboldy therole they playedn computation®f
aTuring machine(pp. 108-9).

6 Fodor (correspondeneanddisassion) Prinz (personatorrespondereand disassion) See
alscAydede 2000andSchneider2009b.T hisissuéscloselyconnectedo debatesoncerning
funcional role theoriesof concept and contentindividuation.(See,e.g. Fodor and Lepore,
1992;Fodor, 2004.)Here, critics chargethat psydiologicalexplanatiorwill not be OpublicO;
thatis, it will not featureexplanationshat cover different systems.
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cantell, Fodor and PrinzOshargeof @ubicity violationQs entirely benign:the
publicity failure pertairsto the gatesput it doesrOexterd to the actud cognitive
explanationthemselves.

Part threebrieByexploresthe notion of computaionalrolethatisinvolvedin the
three asgumens and suggestan individuaton condiion that mees the demands
of the argumens. Finally, part four closesby outlining the waysin which this
concepion of symbolstersthe veryfaceof the LOT program.

1. The Proposal

Before layingout the proposal] should quickly explainafew termsthat areoften
employedn discussiora the nature of LOT symbolsSuch symbolsre frequenty
calledO#gmsin LOT synaxOHowever,theterm, QOT synaxdsabit misleading
becausé isnot usedin awaythatis synonymousvith the familiaruseof OsyatO
asOgrammait®sead, QOT synaxConsissin both (i), the rulesof composiion of
the languagef thought and (ii), the clasof its expressions the languagehoth
primitive and complex.

Asthe presentaskisto individuat the primitive vocabularytems,amoreprecise
term thatencompassesly the vocabularytemswould be helpful. So henceforh,

I will mainly st OsyakCaside andpeakof Osymbolsfthe languagef thought
But it should be notedthat OsymboK$omeimesusedn awaythatthisprojectwill
ultimatly not endorseSymbolsare someimestakenasbeingentitiesthatare both
computtonalandsemarit in the following stongsensaheyaresidto havetheir
contentsesseflly. But how to individuat the symbolss preciselywhatis atstake
in the presentiscussionit is up for grabswhether the primitive @ynticicGtems
shouldbe individuatd by contents or merelyby computaional featires.Indeed,
mostproposals$or individuatng the primitive vocabularytemsdo not, in fact teke
contentasindividuatve.” Externalissaboutsemarits,in paricular,would, by and
large,not be interestedn sucha view, asthe itemsin LOT are paradigmatically
narrow.

Luckily, anon-semarit useof @ymbol@not entrelyinappropriag; for onealso
heardalk of Qninterpreed symbolséndby and large symbolsre paradigmatally
regardedasbeing narrow, and computaional, havinginterprettions assignedo
them. This is becausemeaningsare, on the sandardview, regardedas being
irrelevantto the formal workingsof a computional sysem.2 Herein, | will use
Osymboi®this purelycomputional ssnsepn my view, (aswe shall see)symbols
areindividuatd by computaionalfeatiresaone; they dsohavesmanic featres,
but suchfeatiresare not esseidl. Thus,it isopen,on my view, thattypeidenical

7 Workswhich canvasand criticizethe variougproposalare Aydede 2000;Pessin] 995;Prinz,
2002;Schneider2009b.

8  Foran aticulationof thiscommonview sseHaugeland1985,p. 50. For adissentingiew e
Wilson, 1997.
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TheNature of Symbolsin the Languageof Thought 527

symbolscan be assignedlisinct interprettions. (This might be, for example,
the computaionalisOénterprettion of the famousTwin Earh cased | will d
someimesgeakof primitive @vords@.e. symbols),in the languagef thought

This being claribed,let us ask now posethe questiona hand: What arethe
conditons for a giventoken to be of a particular symbol type?Or, put slighty
differenty, whatarethe condifonsfor determiningsyntcic types? will focuson
answeringhesequesionsfor smple term types\ the non-semarnit correlags of
concepsN raher than complex expressiongincluding entre senencesjn LOT.
Further,l will sssumehat(for the languagef thought a leastcomplexexpressions
canbe constucted from combinabrial operatonson the Smples. beginby laying
out whatl believearethreeconclusiveargumensfor typing symbolsy their tota
computtonalroles.

The Three Arguments

The Argument from Classicism

My Prstargumentdrawsfrom basictenets of ClassicismAccordingto Classicism,
amechanisntompueswhenit producesutputs (or @kens@ivencertan input
tokens,accordingto an dgorithm. On the classicaliew, it is stipulatedo be the
naure of atokenthat

(T1) Within agiven programanytokencanbe substtuted by anotertokenof
the sametypein thatoperaton without changinghe computation.

This pointisoftentakento betrivial. Indeed thisisabasideatureof the classical
view that is found in even elemendry discussionsf ClassicismFor ins@ance,
JohnHaugelandntroduceghe conceptof typesby analogywith chesgiecesHe
underscorethat piecef the sametype mustfuncion in the samewaywithin the
program:interchangingthem makesno computional difference OFormabkens
arefreelyinterchangeablé and only if they are the sametype. Thusit doesnOt
make any differencewhich white pawn goeson which white-pawnsquareput
switchinga pawnwith arook or awhite pawnwith ablackone could makealot
of differerce@Haugelard, 1989,p. 52).

But evidenty, thoseworking on theoriesof LOT symbolindividuaton have
overlookedthe dgnibcanceof theserather platitudinous discussionsor they
provide a decisivereasorto accepta condition that typessymbolsby their totad
computtonalrole. For (T 1) yieldsacondiion thatsaysthatit isnecessarfpr that
for two LOT tokensto be type identcalthatthey havesametotal computtional
roles.For (T1) saysput abit differently:

9 On my view, the moleculaduplicateavethe very samenternal,computationaltates This
acountsfor the sensein which they are psydologially similar,but the symbolscan map
to differentbroad contentswhen the relevantfeaturef the environmentdiffer (Sdneider,
2005).1 believethatFodor disagreest leasin nomologicallynecessamyorlds,symbolsmust
mapto the samebroadcontents(Fodor,1994).1t isarich issuevhethersyntaxandsemantics
Ostaaupdor the externalistHowever,it isan issuahat| mustleavefor anothertime.
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(T2) Any tokenof the sametype will genera¢ the sameproximal) output and
internal statesf the machine, given that the same internd gatesof the
machine are activeted.

And thisyieldsthe following necessargondiion on two symboltokensbeingtype
identical:

(T3) x y(xandy are type-identcal LOT tokens,thenx andy will havethe
sameotd computaionalrole).

Further, accordingo Classicismaubsttuting tokenof type Sl for token of type
R in a dring resuls in a different computional processwhich, assuminghe
processunsit coursewill produceat leastone differentoutput or internaldate
(Hawelan, 1989,52). Thisyieldsthe following:

(T4) x y(if x andy aetype-disinct LOT tokens,then,x and y havedistinct
totd computaionalroles).

By furtherlogicaloperaionswe the following subcientcondition on typeidenity:

(T5) x y(if x and y havethe sameotd computationalrole then,x andy are
type-identical).

S, by gaing basicfacs abouthow Classicismiewsthe naure of symbolswe
havemadeexplicit the commitmentsthat Classicisrhago theirtypeindividuaton.
Those offering varioustheorieson how primitive symbolsin the languageof
thought should be typed have failed to note that there really is no room for
negotaion. For we havelocated both a necessargnd a subcient condition on
beinga LOT symbolthat seemto be requiredby ClassicismBeing typed by
samenesmddifferenceof total computiionalroleisjustwhatit isto be aclassical
OtokenQ!

A smple and clearelaboraion of thesepoints is found in HaugelandGeell-
known discussiorof the classicatheory of computaion, in Artibcialntelligence,
theVeryldea(1985).In the secad chapter,he laysout the notion of a classical
computton, which he idenibesasa rt of formal sysem in which thereis a
GQtken manipulaion gameCHere, he explainsthe notion of a token by analogy
with chesgpieces:

Ultimagly, the rulesare what deerminesthe typesof the tokens.The rules
specifywhat moveswould be legalin what positons. If interchangingwo
pariculartokenswouldnOmakeany differenceto which moveswere legalin
anyposiion, thenit couldnOmnakeanydifferenceto the gameatall; andthose
tokenswould be of the sameype. T o sethe dgnibcancef this,considerchess
again.In somefancychessses every pieceis unique;eachwhite pawn, for
instarce,isalittle bgurine, dightly differen from the others Why then are they
allthe sameaype?Becausdn any positon whatsoeverif you interchangedany
two of them, exacty the samemoveswould be legal. Thatis, eachof them
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TheNature of Symbolsin the Languageof Thought 529

confributesto an overallpositon in exacty the samewvay, namely,in the way
that pawrsdo. And thaOsvha makeshem all pawrs (1989,p. 52).

The upshot:Classicismequiresa symbol to be typedby the role it playsin the
program,that is, by samenessnd differenceof totd computational role. How
will any other notion of a symbolwork with Classicismihdividuaton by totd
computionalrole semso be axiomaic.'©

Now letusturn to the Quperveniencérgument

The Supervenience Argument

Considetthe following reducto argumentAssumehatwithin agivensysém, two
primitive symbol tokens,a andb, are of symboltype 1, but a hasthe following
causatelaton thatb doesnot have:

(T) Causingatokeningof LOT senénceSl undercircumséncesC.

Let us ak: how can we explan the cus difference between a andb? () is
obviouslya phenomenonthat is of interestto CTM a&s it involvescognitive,
and moreover,symbolicprocessingN ow, accordingto CTM, compuiatonsare
entirely determined by:

(i) thetypeidentity of the primitive symbolsn the languagef thought
(ii) the grammarof the languagef thoughtN thatis, the rulesof composiion
thatyield compoundsymbolsn the languageincludingsenénces;
(iii) the @ules®r algorithmsthat are supposedo describecognitive processes
andpredictbehaviors?!

As noted, the grammatal properies of the languagetogeher with the totdity
of symboltypes,arecommonlyreferredto asthe OLOTsynaxONow, weOvgust
supposethatthereis acomputional differencebetweentokensaandb, dthough
they aretype idenfcal symbolsBut notice that this differencein causalpowers
clearlydoesnot translat into adifferencen either (i) or (i), for weOvessumedhat
the tokensare type idenicalsymbolsand our assumedifferencen causapowers
betweenaandb shouldnot impactthe grammaitcalproperiesof the language.

10 perhapsHaugeland®@sessexamplehasnot reallybeenignoredby proponentsof LOT, (as
| suggestat infra, p. 000) but hasbeenrejectedbecausét leadsto holism.But rejectingit
for thisreasorwould be questionbegging:for how can thisrejedion be compatiblewith a
continuedappealto LOT? For the presenpoint is thatindividuationby total computational
role seemsxiomatic Proponentof LOT who would like to rejed symbol holismhadbetter
startworrying about thisissue.

1 Two notesconcerningiii): First, | shaltake@gorithm@o be aparticuladine of codeor short
sequene of linesof code,which itselfmay be part of a largerprogram.Computerscientists
alsotake algorithmsasbeingeguivalentto a complete program;philosophersf mind often
meanjustaline in the largerprogram.Herein | follow philosophersf mind. Nothing hangs
on this. Second grictly peakingthe grammattd rulesmentionedin (ii) fal into the broader
categonyof (iii) aswell. But it isusefulto gngle out the grammaticatulesfor the purposeof
discussion.
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Turning to (iii), would this differencein causapowersperhapse a matter of
a differencein the rules?Snce thereis a differencein causalpowersbetweena
andb, and sincethe causapowersin quesion involve mentd processingmight
there be some algoribm that token a canbgure in, and which token b canno?
Unfortunagly, the Argumentfrom Classicisnalreadyruled out this possibiliy: if
a andb aretype idenical, they mustbe capableof funcioning the sasmeway in
the classicaprogram.We can alsostatethe issuein termsof laws, rather than
algorihms?? Sirce, exhypothesa andb aretypeidenical symbolsandaccording
to the proponentof LOT, the computitonal lawsare supposeto be £nsitve to
symboltypes,anycomputaionallaw which subsumes will alsosubsumd. Thus,
therewill not be a @peciatomputatonal lawQvhich a satisbeandwhich b does
not, and which thus captiresthe causaldifferencebetweena andb. Lawvs like
classicalgorithms,are insensite to causatiifferencedetveentokensof the ame
type.Theupshot it eemdhatwe havementd processinghatisnot deerminedby
LOT syntx (includingthe grammar) togeher with the algorihms,contra CTM.
Hence,to preserveCTM, we mustregarda andb asbeingtypeidenical symbols.
Thereducto leavesiswith thefollowing constainton LOT symbolindividuaton:

(PrincipleP) x vy (It is not possibldor x and y to be tokensin the same
sysém, of the sameype, and differ in their computationalroles).

This constaint just sayghat sameneds (total) computaional role is a necessary
conditon on the typeidenity of LOT symbolg3

Thisthen,isthe Superveniencé&rgument Whatisthe signibcancef thisfailure
to supervené? As JerryFodor notesin his The Mind Doesn@ork That Way
(2000),if there is mental processig that doesnot sipervere on syntax, thenCTM
is incompleg, for it cannotexplain such mend processingRecallthat in the
presentontext, the featire of cogniion which LOT cannotexplainis(T):

(T) Causingatokeningof LOT senénceSlL undercircumséncesC.

12 It is not clear that computationallaws and algorithmsreally differ all that much: the
algorithmgrovidedby acompletedcognitive cience purportto satenomologi@llyneessary
generaliaionsandare goodcandidatesor beingcomputationalaws.

13 Unlike the ArgumentFrom Classism,the Supervenieree Argumentdoesnot establistihe
subcieng of anycondition thatproceedsy sameness/dérene of total computationatole.
However, the sufbdency is not really an issue asthe condition admittedly dices symbols
extremelythinly.

14 In his (2000) Fodor providesan entirely differentargumentto the conclusionthat CTM
is incompletebeausethere is mentalprocessingvhich failsto superven®n syntax. Fodor
condudesfrom the putativefact thatLOT cannotexplaincertainfeaturesf cognition (Oglobal®
features}hatthe central systemsarenot computationalCTM only holdswith respetto the
modules(Global propertiesare featureghat a mental ntencehaswhich dependon how
the ntenceinteractsvith alargerplan,i.e. st of sentencesatherthanthe typeidentity of
the entene done.)Elsevhere Kirk Ludwig andl havedisputedodorCsgumentbut | agree
with Fodor that this kind of superveniene falure, if it reallyensuedwould be devastating
for CTM. (Forfurtherdiscussioseesctionthreeof thispaper,Ludwig and Schneider2008;
andSchneider2007.)
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Ironically,what(T) isacaseof, andwhich goesunexplained,issymbolicprocessing
itself. Now, it would be unproblemdt if LOT merely wasincomplee in the
sense¢hatit needgo be supplemengd by a non-symbolicdheory of sensongates.
That compugatonal processingf the ort carried out in, e.g., early vision, is
non-symbolids both plausibleend unproblemadt. But it is anoher thing entrely
when the explanandare cognifve phenomenaand in paricular,why one LOT
senéncecauseanoher.Relaedly, if LOT isincomplet asanaccounif symbolic
processingthen it would be unclearhow intentionality is to be nauralizd, as
projectsthat attenpt to naturalizeintertiondity thatappeato LOT clearlylook to
LOT for acomplee accountof symbolicprocessingror intentional phenomena
which defy explanaton at the level of the computational theorywould be prima
faciemyseriousN unnatralizble.

Now letusturn to athird argumentAsnoted,thisargumentsayshatpsychology
needsa naural kind that is individuaed by the role it playsin oneOsogniive
economy.Thisargumentwill speakto the caseof connecionism,and to narrow
mengl stk individuaton moregenerallyHowever, it will be formulaedin terms
of the languagef thoughtandClassicism.

The (Computati onal-Level) Frege CasesArgument
In the sirit of molecularisnabout contert individuaton, the molecularisgbout
LOT symbolsinglesout certin of the symbolGsompugional relatons asbeing
type-individuaive. The computional relatons appealedo are sleced in such
a way asto yield symbolsthat are shared,from personto person.The lawsthe
symbolsPgurein arethereby ableto subsumen extensiveequivalenceclassof
sysemswhich, whentokeninga givensymbol in common condiions, behavein
the sme way.

| believethereisareasonableasdor the view thata leassomemolecularistypes
exist andfurther, thatin a leassomecasegsheysparalargepopulaton of individ-
ualsHere,l havein mind mentd symbolsfor logicalandmathematcalexpressions.
In the context of discussionsf the plausibiliy of conceptialrole semarnts(CRS),
theyaregenerallythe paradecaseddowever,theproblemisthatthe casdéor molec-
ularistymbolsis weakfor other expressin types.Molecularistheoriesof narrow
content havefailedin arelaked atempt to idenify certan conceptial or inferental
rolesasbeingconsitutive of narrowcontents In broadstokes the problemisthat
thereis no principled way to disinguishbetweenthoseelemens of conceptal
or inferental role that are meaningconsttutive from thosewhich arenot (Fodor
ard LePae, 1992). Smilar isseswould emerge for molecuarismabout synbol
types,although the issuesvould not concernmeaningsinstad,the issuevould
be whether there could reallybe a slectfew symbolconsitutive compugional
relatons.However,in light of the counterexampleghat havearisenin the narrow
contentliteratire, we havereasono be skepicalthatauch accounswill succeed.

To seewhat goeswrong, considerthe following stategy to provide symbol
consitutive computionalrelatons. Theremight be apopulaion of Onovices®o
all know the ssmeamall amountof informaton aout a kind. Let us employ talk
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of Oment blesO\ ow, in the mentl blefor anaural or aribcialkind concept a
novicemay only havethe mostvery basicfacsk. For example, omeonemayknow
only that @pruce@amesa type of tree. Other novice tree recogniers may have
thisvery sparsgraspof thiskind of treeaswell. So the proponentof molecularism
aboutsymbolsmay ask:why canOa mentd word for sprucese sharedbetween
the novices;j.e. thosewho alsohavethis very skeleal spruceconcep? A dmilar
scenaricanapply to namesgonsiderthe contrastbetweenan expertOgowledge
of Einstin and a novice who may only know that heOthe personwho devised
relativty theary.

While auch a project may initially inspire hope, what ruins the prospects
for interpersonaimolecularisttypesfor symbols for namesand kind termsis
that insofaras there is any differencein computational role between tokens of
idenical symbol types,counterexampleso computional lawscan ensue.(And
further, asl will explain, such counterexamplescannotplausiblybe takento be
tolerablesxcepions.)Forlet usnow considethe Computaional-levelFregeCases
Argument This argumentcontendsthat without individuaton of LOT symbols
by totd computaional role, either there will be missedpredicions or there will
be Ocompational-level Frege cases@®y a OFregeased mean a ceriin rt
of counkerexamplethat arisesfor psychologicalawsthat subsumestiesthat are
individuakdin amannerthatistoo coarselygrainedfor the purpose®f capuring
importantbehaviorakimilarities. Fregecasesarewell-known in the literature on
broad content and intentional explanaton.!® To considera well-known Frege
CasegonsiderSophoclesOedipus who didnOtealiz thatawomanhe wanted to
marry, QocastOhappenedo be his mother. Oedipushastwo disinct MOPs, or
waysof represenig the ssmeperson,andhe doesnQealiz thatthey co-refer.In
the literatire on ment content, this siuaton creaesproblemsf intentionallaws
areRusselliangr ensitve to broad(roughly,referenial) content For the lawsare
indifferentto Oedipus@istinctwaysof conceivingthings,and Oedipusthreaens
to beacounterexampleto the broadgeneraliation:

(M) Ceteris paribus,if peoplebelievethat they shouldnOmarry Mother and
they desirenot to marryMother, theywill try to avoidmarryingMother.

Oedipussaisbeghe anecedentof (M) but failsto satisfy the consequensince,
in virtue of his trying to marry Jocast, it is true, accordingto a broadcontent
psychologythat he triesto marry Mother. Now, Frege casesan arised the
computtonallevelaswell. In generalFregecasesrestuaionsin which an agent
satsbeghe antecedentof a psychologicagienerali@ion, but failsto satsfy the
consequentecausghe theory treas mentl represergtionsasbeingtypeidenical
thatare,in fact,causallydistinctin the waythe mentd represerdionsfuncton in
the sysemOsognitive economy.

15 Formoreon intentional-leveFregecasesee:Aryo, 1996;AydedeandR obbins 2001 ;Fodor,
1994;Schneider2005;Rupert, 2008.
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This being said, the drategy behind the Computaional-level Frege Case
argumentsthe following: Assuméhat P issomeprincipleof individuaton of LOT
primitivesandthatP is not equivalento individuaton by total compugtonalrole.
WouldnOtherebe cases whichtwo LOT expressioraretypeidenticalccording
to P while differing in their totd computional roles?f there arenQthen P is
justequivalentto a principle thattypesLOT primitivesin termsof samenesand
differenceof totd computaionalrole. But as| will arguebelow, if thereis a case
in which two LOT tokensof the sametypediffer in total computtionalrole, then
eithertherewill be missecredictionsor therewill be Fregecases.

HereOthe argument Let OCR@enok the causatole of agiven LOT token, a
And let OCR*@enok an individuaton condiion for the type that a is a token
of. CR* is acondition that employsindividuaton by computational role, where
the compufational role includesevery compugtonal-levelcausatelaton thatthe
token entersinto with other primitivesexceptfor onerelaton, R*. So R* isnot
individuativeof the typethataisatokenof. But ahasR*. | takeit thatthe causal
relatonsthat specifythe computional role of a giventoken aredetailedby the
computtonallaws.So thereisagivencomputtionallaw, L, which specibpeR*.
Now, let bbe atokenthatonly hasthe causatole pecibPedy CR*, and not CR,
becausblacksR*. Andletussuppos¢hatlike a bistypedby CR*. Then,either:
(i), bothaandbwill notbe subsumablie L. Or, (ii), theywill both be subsumable
in L. In the caseof (i) the theorywill havea missedpredicion: it will missthat a
hasa causatelaton that is specibedby L. (i) Now considerthe s=condscenario,
in which theywill both be subsumablén L. In thiscaseb doesnot havethe causal
relationdetailedby L. Sowe wouldnOexpectit to behavein accordancevith L.
Hence,bwill beacounterexampleto L.16

Further, this sortof counterexamplewill be akind of Fregecasean agentwill
satsfythe anecedentof L, but fail to saisfythe consequentbecause¢he theory of
symboldreastokensasbeingtypeidenicalthatare acually causallylisinct in the
way they function in the differentsysemOsogniive economiesFor instaince let
R*, beingacomputationalrelaton betweensymbolshe arelaton such as:

When S hastit israining# and #an umbrellais available#ceteris paribus,S
will hold #reachfor umbrella#.(Where O#@enoesLOT symbols.)

And supposeahat Josesatisbethe antecedent,but likesto berainedon. Hence,he
doesot satsfythe consequentT hisisdue to the uniquecomputatonalrole of his
#raining# thoughs. Now, it maysrike one asbuildingtoo muchinto the naure
of asymbolto say that Jose@saining# tokenis individuatedoy this featureof its
conceptuatole. But let us seewherenotdoing 9 leadaus. For Fregecasest the
computtonal level cannotbe solved.Both Fodor and myselfhavetried to solve
intentional-levelFregecaseby sayingthatthey are includedin the ceterisparibus

16 A versionof thisargumentlsocappeara Schneider(2009b)there, it is usedfor the purpose
of illustratinga problemwith molecularism.
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clawsesof intertiond laws,becae they are tolerableexceptions (Fodor, 1994;
Scheider, 2005).In making such an argument (inter alia),one explairsthat there
wasadifferencén underlyingVlOPs(i.e. LOT statesgndthattheindividualdidnOt
realiz thatthe stiesreferredo the sameandividual.Althoughit iscontroversiato
cashout MOPs symbolicallyit is plausibleo expectthat suchphenomenahould
be explaineddt atheoreticalevelthatis sensiive to the paricularrepreserations,
or MOPsg that the subjecthaswhen shehasthe Frege case For the proponent
of LOT, thislevelis the symbolic or computaional level}” Without goinginto
detal concerninghe intenional-levelcasedet me simplyobserveahatevenif this
strategy worksin the intentional casethe crucialthing to note isthatunlike Frege
casegisingatthe intentionallevel,in the caseof computitional-levelFregecases,
accordingto the LOT/CTM picture, thereis no theoretcally appropriat lower
psychologicdkvelto appealto, for, aswith intentonallevelcaseghe explanaton
of the Frege casesnvolvesM OPs. When symbolsare typedin a mannerthatis
more coarselygrainedthan holisic computatonal role, therewill be insencesin
which individualssaisfy the antcedent but not the consequentfor reasonshat
arerightly consideredo be psychologicadnd MOP involving, but which LOT
cannoéxplain. Thisincompleenessn the theoryis certanly not in keepingwith
the tradiional LOT program,which holdsthat mentl processeae exhausively
syntaxdriven.

In sum,thingsdo not appearto bodewell for posiionsthat run short of the
extremeview that yymbolsareindividuaed in termsof their total compugtonal
roles.Further, this argumentis somewhadifferent from the previoustwo, asit
can be dated in a way that doesnot assumeClassicisnor CTM. For the gist
of the asgumentis that without individuaton of modesof preserdtion by totd
computtonal (or for non-computtonal theories narrow functonal)role, then,
either will be missedpredicions, or there will be countrexamplesto cerin
psychologicalaws. The argumentshouldgeneralie to dternaé concepions of
guisesor modesof preserdion. Philosophy of mind hassuggestd a number
of enttiesthat might play the theoretcal role of modesof preserdion. (Some
well-known candidags are: narrow contents activaon paternsin connectonist
networks,or LOT symbols.T he basicef the aagumentseento presenademand
for ataxonomyof psychologicadiesin termsof total funcionalor computatonal
role, dthoughit isup to the proprietary theoryto say how suchMOPs areto be
constued.The upshotseemso be that unles®neindividuaespsychologicates
in this exremelythin manner,either missedredicions or counerexampleswill
ensué Thus,my brsttwo argumenrg,which suggesthatsymbolsvould be diced

17" Foran in depthdiscussionf explanatiorof intentionallevel FregecaseseeSchneider 2005.
Here, | arguethat Fregecasesare explainedby certainintentionalgeneraliations,as well as
underlyingdifferencesn MOPs. SeealsoRupert, 2008,for an extensionof my approach.

18 Thisisnot to saythatall psychologicatindsneedto beindividuatedn thisway. Indeed this
pictureiscompatiblewith an gppealto asmanticor intentionallevelaswell, which subsumes
thoughtstaxonomizedy their broadcontents.See,e.g.Fodor,1994;Schneider2005.
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very thinly, cannotbe constued as yielding a psychologicakind that is, from the
vantgepoint of anycognitive scienceunnecessagndavoidable.

This concludesny discussiomf the threeargumerd. We shallnow turn to an
important objecion to this picture. As noted, therea dgnibcantworry that arises
for functional role views that debnea mentl st by the role it playsin oneOs
complee cogniive economy.Criticschargethat suchviewsare not Opublic@ the
following secion, | respondo thisworry asit arisegor my own view.

2. Publicity-Based Objections

As many know, publicity requiremert are common in the conceps literature.
There, it is consideredby manyto be a reasonableequirementon a theory of
conceptindividuaton that any plausibletheory must provide a snsein which
different individualscan have the sameconcepf® Now, in the context of my
theory of symbolsboth Prinz and Fodorhaveraisedublicity concern®f arelatd
sort?? Accordingto the LOT picture, compugional generaliaions are ensiive
to LOT symbols.But | havejust claimedthat primitive symbolsare typed by
their total compugtional roles.And this sort of view is notoriously Pne grained,
resultingn asituationin which few, if any,symbolsre sharedAsaresult different
individualswill apparerty not fall underthe ssmecomputatonal generaliaions,
for, on the symbol processingiew of cogniion, compugionalgeneraliaionsare
supposedo be £nsitiveto symboltypes.At best,psychologywould havesystem
specibd¢aws Jawsthatcoverthe workingsof a particularsystemat agiventime. So
psychologwill not be public.
The objecton is Bawedfor the following threereasons:

ReasonOne: Publicity in Terms of Referential/Externalist Explanation

Accordingto the LOT picture, vocabularyitemsin the languageof thought
play the role of neo-Fregearmodesof preserdion (MOPS), being the ways
that the individual represerstthe world. It is crucialto note that LOT doesnOt
require the view tha the MOPs k& ®mantic entities.Rather,LOT symbolsbeing
compugtional, are plausiblyregardedasbeing non-semant. Indeed,the LOT
view of the nature of MOPs is usuallyconjoinedwith an externalistview of
semant content, for many bnd externalismto be independery plausibleWith
thisin mind, to the extent thatthereare semarit or intentionalgeneraliatonsthat
subsumendividualswith respecto broadcontents,systemawill be ableto satisfy

19 Forexample,Prinz, 2002andFodor, 1998.

20 In conversationand personalorresponderee Murat Aydedealsooffers this criticism of a
relatedview of symbolindividuationwhich he callsthe arrow FundionalistAccount®n his
helpfuldiscussionf LOT symbolindividuaton (2000).He atributesthe narrowfunctionalist
view to Stich,1983.
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the samepsychologicajjenerali@ionsdespi¢ the factthat technically theydo not
sharghe sameMOP/ symboltypes.

Of coursea natural quesiton to askis: doescogniive siencerequirethatthere
be suchgeneralizions? believesn. Indeed,Ned Block, JerryFodorand Zenon
Plyshynhaveadl arguedthat cogniive scienceneeddawsthat subsumeagens by
the broadlyreferetial propertiesof their internal mental state¢Block, 1994;Fodor,
1994;Pylyslyn, 1986).Let uscallswch gereralizatios Orefereial gereralizating).
In callingfor such generaliations,they arguethat suchgenerali@ionscancapure
predictiveuniformitieshetweenmentalstaesthat aredistinctwaysof representing
the samereferent Thisis becausggiventhat peoplelive in the samesnvironment
andhavesmilar mentalstructurespeopeObehaviortowardsthe referenttendsto
convergedespiteamall (and evenlarge)differencesn their waysof representing
the world. However, if intenionallawsare solelysensite to narrow contents or
computtonaldates,anypredicive uniformity in their referertdirected behaviors
islost One maythink of water as @he guff with that containsboth hydrogenand
oxygenQenother may think of it as, Cte liquid peoplelike to drinkOand soon.
Nonethelesshoth paries saisfy many of the samewater-relaed generalidions.
Differentsysemshavingdisinct waysof represeningthe ameentity will frequenty
behavein similarwaysbecausahey are embeddedin smilar environmens and
becaus¢hey make smilar demand®n theseenvironmens. But how would this
tendencytoward similarthoughsand behaviorde capured by the generaliaions
of apurely narrow psychology?

A critic mayretort that this point gpeakgo intertiond explargtion, rather than
explanaion aboutthe internalcompuiaionalworkingsof asysem.And the original
problemis dill presenfor computitond explanaton, evenif sharedntentional
explanationispossiblef-orhow iscomputatioredplanatiomossibléf individualsio
not sharehe samesymbolsT o speako the computionaldde of things,| believe
that explanaibn in computaional psychologydoes not literally require shared
LOT expressionsndeed,it hasbeenwidely observedhatthatthe main emphasis
of computtonal explanaton is not the subsumpion of evens in laws;insead,
it is mainly concernedwith explanaton by functional analysisor decomposibn
(Block, 1995;Hardcastle1996;Cummins,1983).But asl illustratein my second
reasorbelow, evenon aholisic constual of symbols,auch explanaton candgill be
public.

21 The critic may retort that the very need for gereraliations sensitiveto broad content
arisebe@usemy theory saysthat computationaktatesare not public. Thisis not the case,
however. For we shoulddistinguisha stuation in which contents/@mputationaltatescan
be individuatedin a way that is system-spdet and thus not sharedfrom a situationin
which they are sharedput (what the critic regads as) Oreasonabkfgnitiveor perceptual
differencesndividuatethe mentalgates Evenif thereisamannerof typing of computational
states/contentacrosglistinct systemsany plausibletheory of typing will distinguishdates
with very differentconceptuaroles.However, evenwhen there are OreasonalliéferencesO
betweenthe gatesjn generalpeople@mhaviortowardsthe referenttendsto converge Such
convergene canbe cgpturedby broadlaws.
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ReasonTwo: Publicity In Terms of Functional Analysis

Accordingto the method of functional analysisa s/sem is describedn terms of
the causabrganiaton of its componens and the way in which the componensg
interrelak. Thosewho offer publicity worriesfail to note that functonal analysis
doemot requirethatsysemshavesymbol®of the sameype.Considerfor instance,
oneof the mostfamiliarintroducbry-leve discussionsf funcionaldecomposibn,
Ned BlockO® Tk Mind asthe Software of the BrainQ(1995).Block providestwo
examplef functionaldecomposion; on both of theseexanples,the descriptio
of the machine@snctionalorganiaton abstacsawayfrom the actualsymbolsthat
the machinecomputs.Considerthe brstexample:

Qupposeonewanisto explain how we undersandlanguagePart of the sysem
will recognie individualwords.Thisword-recognizr might be composef
threecomponens, one of which hasthe taskof fetchingeachincomingword,
oneatatime, andpassingt to a econdcomponent The seconccomponent
includesadictionary,i.e. alist of allthe wordsin the vocabularytogetherwith
syntctc and semarnt informaton about eachword. This sscondcomponent
comparethetargetwwordwith wordsin thevocabulargperhapsxecutingmany
suchcomparisonsimuleneouslylntil it gesamaftch. Whenit bndsamath, it
sends signato athird componentwhosejob it isto retrievethe syntactic and
semarit informaton gored in the dictionary. This geculaion abouthow a
modelof languagendersandingworksissupposedo illustate how acognitive
compeencecanbeexplainedby appeato simplercognitivecompeéncesin this
casethe sinple mecharical operatinsof fetching ard matching (Block, 1995).

Of course,this caseis very smple. But it is designedo be like actual cases
of functional decomposibn in cognitive science Notice that all of the mentl
operaions are explainedwithout appeato the paricularsymbolsin the deviceOs
memory. This is becauselifferentsysemswill procesglifferentwords,and may
havean entirely differentvocabularyin its databasel he explanatiorof fetching
and matchingtasksneedgo abstractavay from the particularwords,in orderto
unite similarphenomenanto a sharedexplanabry framework.

Now letusturn to anactualcas®f functionaldecomposibnin cognitivescience.
ConsiderAlan BaddeleyQsRuenial explanaton of working memory (Baddeley,
1986, 2003). It does not requre shaed MOPs or symbols becage it abstracts
awayfrom suchdetils, focusingnseadon the generaprocessing@f any contents
of working memory. Baddeleyconceivesof working memory (WM) as a sysém
that providesGemporarysbrageand manipulaion of the informaton necessary
for complex cognitive tasksas languageomprehensionlearningand reasoning®
(1986).His focusisnot on the particdar conterts of memory, but on providing a
funcionaldecomposibn thatbeginswith atriparite divisionof the WM sysem.
Working memory is comprisedof a Ocenal execuiveOwhich is an atentional
controlling sysem, and two davesysemsthe @honologicaloopOwhich soresand
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rehearsepeechbasednformaton, andthe OvisuospatscrathpadQyhich holds
ard manpulatesviswsatialinformation (Baddeley, 1986, 2003). The workings
of eachof thesedavesystmsare describedn a way that abstacs awayfrom the
parfcularitemsin oneQgatbaseOf course) cannotwalk throughdl the examples
of functional decomposibn in cognitive scienceBut it is fair to say that at this
point, the burdenison the critic to showthat funcionaldecomposibn would be
ruinedby afailureto arriveatatheoryof sharedsymbols.Asfarasl cantell, even
if symbolsrenOthared compugitonal psychologyisgill publicin itsmostcrucial
explanabry dimensiorN thatof funcionaldecomposion.

| shallnow outline yetanothermannerin which psychologyganbe public,even
if symbolsre not sharedThis discussiobeginswith an objecton to the above
positon.

Reason Three: ‘Symbol Neutral’ Generalizations

The objecion observeghe following: dthough much of sienibc psychology
is concernedwith explaining cognitive capacies, thereis alsomuch interestin
discoveringand conbrminglawsor effects(Cummins, 2000). And it is in the
domainof laws,if not functonal decomposibn, that the problem with symbol
typesinfecs the possibiliy of computtional explanaton, or at leastan important
partof computtional explanaton. For if symbolsaretaxonomizd by their tota
computtionalrolestherecannotecomputtionallawsthatcoverdisinct sysems.

Here, I1Odike to emphasi that that any failure to arive at sharedsymbol
typesdoesnot infectthe possibiliy of computional explanaton in termsof laws.
For onething, computitional psychologyfrequenly gopealdo generaliaionsthat
quanify overLOT symbolsbut without quantbcaion over particulasymbalypes
SuchsatemensgeneraligoverLOT expressionwithout acually specifyindhem.
| shall callthese@ymbolneutral@eneraliaions.

Let me say more. In the context of debatesover the plausibility of narrow
content, it wassuggestd that compugtonal psychologyectually consis in laws
that quantfy over MOPsin generalwithout actially quantfying over partcular
types?? Thissuggestn grikesme asapt although,asl will explain below,symbol
neutal lawsare not the only sorts of lawsthat compugional psychologyeppeals
to. But to focuson the symbolneutal laws,for now, | think thereis agrong case
to be madethat suchgenerali@ionsare presentthroughoutcogniive sience.ln
the context of the narrowcontent debat, Block givesthe following example:

If onewansW andadsobelieveshatG isrequiredfor W, then,cetrisparibus,
onewill try to do G.

22 Fodor,1987.Block dsobrieRy givesthis suggstionin his 1998.BlockOsuggestiortoncerns
narrowcontentsput on hisview, narrowcontentsareindividuatecby computationatelations
betweensymbols! havearguedelsevherethat this form of contentis not reallya form of
contentat dl (Schneider2005).
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Notice that suchgeneralidionsdo not requirea thexy d sharedViOPs (i.e.
narrow contents LOT symbols,or whatever); all that is requiredis that there
be a principle of individuation that distinguishedMOP typeswithin a given
sysem, thatis, synchronicallandintrgersonally? Indeed,within beldsthathave
generalidionsthat covermodesof preserdion anappeato suchneutal lawsis
commonplaceConsiderfor instance generlizzaionsaboutmemoryand atention,
which abstact avay from the parfcular itemsbeing processediocusinginsead
on generalpaterns that explain phenomendike sbragecapaciy, encoding,and
retrieval. For example, considerGeorgeMillerOsjeneralizatiorebout the upper
limit on thenumberofitemsin workingmemoryN his@agicahumbersevenplus
or minustwo&* And MOP neutalgeneraliaionsarerife throughoutthe literatire
on conceps$ aswell. Consider,for example,the prototype effect discoveredoy
EleanorRosch and her cohorts?®> MOP neutal generaligions are aso found
throughoutwork on socialcogniion, e.g.in generali@ionsthat are concerned
with paternsinvolving socialsereoyping, which abstact awayfrom the details
of aparicularcase andfocuson generapaternsof thinking and behavior?® And
consideOsyntactio®proof theorett versionf logicalgeneraliaionslike Modus
PonenandConjuncion Eliminaion.

Now, | do notmeanto suggedhatcognitivexienceonlyhasuchgeneraliaions.
For computational psychologyclearlybPndscerain more pecibcgeneraliaionsto
be of interest For insance consider:

(M) The moon lookslargeron the horizon thanit doesin other parts of the
sky.

However,| do not think the presencef suchgeneralidionsposes problemfor
my accountof symbolsfor such generaliaionsarebesttakenasbeingreferenial.
Intuitively, evenif there are suchthings as sharednarrow contents or shared
symbols,if this generalidion was €nsitve to suchtypes,it would atibcially
excludeindividualavho semto saisfythisgeneraliaion. Forindividualshormally
do havedifferencesn the modeof presetetion of the moon (or horizon, or sky),
while gill experiencinghe moonillusion?’

Indeed,l suspedhatit isonly in explainingthe detled workingsof aparicular
sysém that compuatonal psychologyneedsto appealto lawsthat quantfy over

23 Here,| amtrying to puttheissuaén away thatdoesnot assuméhatreseareersin such belds
uniformly believein LOT. Of course,the proponentof LOT will construeMOPs asbeing
symbolsOtherswill construeM OPs asnarrow contents activation patternsn connedionist
networks, etc.

24 Miller, 1956.

25 Rosch,1976and1978.

26 Many suchgeneralizatiorarelaidout in Kunda,1999.

27 Somemight bnd my referential interpretationof (M) to be unsatisttory, asthe domain
of computationalpsytology ssemsto be narrow and syntatic. However, the law, while
obviouslybeing a predidion, is adually a ¢atementthat is to be explainedby a partialar
computationakccount of the moonillusion. It isnot itselfintendedto servessthe underlying
computationaéccount.For morediscussioseeCummins,2000.
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paricular symboltypes.Such lawswould clearlyneedto quantfy over paricular
symboltypes, for they are supposedo detail a machineOsansiion from one
symbolicsiate to another. If one wanted an accountof the particular workings
of a gysteniN e.g.to explainhow a particlar systemsatisPes given cognitive
funcionN the explanaion would needto invoke paricular LOT sttes.But here
I would askthe critics,why would a publicity requiremente appropriat in such
contexts? Such explanatons, by their very naure, are supposedo dealwith the
idiosyncrat workingsof a paricularsysém.

So my answeto Fodorand Prinz isthataholisic typeindividuaton of primitive
symbolgdoesnot ruin the possibiliy of computtonal explanaton for a number
of reasonsFirst functonal analysiss gill availableSecond, it is fair to say that
computtonal psychologyconsissin somegeneralizationthat arereferentialand
otherswhich quantfy overLOT symbolsbut not by their types Evenon aholisic
constual of symbols,differentindividualsare ableto saisfy both of thesesors of
generali@ions.And thirdly, on my view, compuiatonal psychologynly needdo
quantfy over paricular symboltypeswhen explanaton of the detailedworkings
of a sysem is being provided.And in this domain, it is far from clearwhy any
publicity requiremenis approprias.

Havingsetasidepublicity worries,we are now readyto turn to an issueequiring
more discussionThe three argumers which | presentd suggesthat symbols
shouldbe typedby their rolesin computfon. But whatdoestotal compugtonal
role amountto?l would now like to makethe notion of atota computationalrole
more explicit, asit is doingagooddealof work in the threeargumend.| will dso
identfy agecibdndividuaton condition basedn the threeargumend.

3. Total Computational Role

In essenceé,haveclaimedthatthe total computitionalrole of asymbolistheroleit
playsin the relevantOprogramBut what doesthis meaniet us assumehat there
areinternalrepresertionsN paternsof energyor mater insidethe head\ that
accordingo the symboimanipulaion view, fallinto symboltypes Accordingto the
proponentof LOT, such paternsinstntiate rules;itemslike producion rules(Oif
precondiions1, 2 and 3 are met, do actons1 and 2Q. We canthink of theserules
asalgorithmspr linesin alargermprogram;auch are the rulesthatdescribeogniive
processesn light of this, the quesion of what computatonal role anountsto is
reallythe following quesibn: whatrules,(or dgorithms)doesthe brain@n0?

We canrestict our quesiton abit: LOT isintendedto beatheorythatdescribes
cognltlve processmgprocessmgn what Fodor callsthe @entral@ystemBy a
Ocenal systm3odor meansa subsysm in the brainin which informaton from
the different sensemodalites is integraéd, behavioris planned,and conscious
deliberaibn occurs.A cental sysem is informatonally unencapsuled: that is,
its operatonscandraw upon informaton from potentially any cognitive domain
(Fodor, 1983).This being said,given that the certral systeraare sypposedto be
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the domainto which LOT appliesi,it is naural to look to ongoing and future
researcton the central sysemsfor the neededalgorihms.The point isnot which
algorithmsare nsiblecandidate | hgppento think cergin work is promising,
but it iswell-known thatcognitive sciemceknowsfar, farmoreabout modular,and
in paricular, ssnsoryprocessehanit doesabout highercogniive funcion.? An
invenbry of central algorihmsis anundertgking of afuture cognitive science.
Nonethelesswe canbgureout how to individuat symbolstoday:

(CAUSAL) A symbolis dePnedby the role it playsin the algorihmswhich
describehe centralsystem.

Evenif onedisagreesith the contentof the currenthostof computationaltheories
of the central syséms,it issubcientto agreewith my claimthatthe cental sysems
will eventially be compugaitonally describelll thatis to say therewill evenually
be algorihms availablehat can be summonedn an individuaton condifon in

which symbolsaretypedby their role in the centralsystemg?® (And, readerjf you

accepLOT yetae not in agreementvith the claimthatadgorithmswill be found,
it is reasonabléo ask: why shouldyou believein LOT at all?For if the cental

systmsarenOtomputaional, why is LOT, which is a computaional account of

the mind, supposedo be correct?IsnOthe primary domainof LOT supposedo

bethe centralsystems®)

We cansy a bit more aout the content of CAUSAL a this point in time,
however. CAUSAL includesa leastthe following two <orts of algoribms.
First, thosewhich | have describedas Osybol neural gereralizatimg;that is,
generalidions that quantfy over LOT symbolsin general,but not by their
pariculartypes(e.g.consideModugPonensr GeorgeMillerOgeneraliaion about
the chunksof manageablimformaton thatworking memorysysemscancontain).
And ®cond theaforemeribnedgeneraliaionsthatquantfy overLOT expressions
by their gpecibctypes(e.g.when systent hasthe mentalentence#x isin pain#
then S hasthe mental ssntence #assist#). Thislattersort of gereralizatio playsa

28 For a diswissionof certain work on the central systemswhich may be usedil in identifying
candidatelgorithmssee Schneider2007andms.

29 For an overviewof progres®n uncoveringcognitive proessefe.g. attentionand memory)
seeGazzanigdyry and Mangun,2002.

30 |t isworth undersoringthatCAUSAL individuatesymbolsby the dgorithmsthatcharateriz
the centralsystemand not the actualcausaprobleof the givensymbol.In generalin debning
a mental gate by its causalrole, one can proceed by debningor individuatingit only by
its actual causahistory (what hasbeencaled the Oawal causaprobleOpr one can, more
inclusively,debneit by its dispositionssome of which may not be exerésed.Consider,by
way of analogy,choosingbetweendebninga property, like béngdassby what it actually
happenso do duringthe time in which it existsyersuglebningit by whatit can do aswell
(thatis,what it is cgpableof doing compatiblewith the laws, undervariouscircumstanes).
The natureof apiec of glaslearlyoutrunsits actual causaproble.Similarly,if symbolsre
individuatedonly by the algorithmgheyhapperto satis§ (analogouslythe linesof aprogram
that actuallyrun) they will be mischaracterizeasbeingtypeidenticalin casegn which the
adual historyof the devie istoo short.
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key role in symbol individuaton. For if only the brstsortof generalidion typed
symbols,asMurat Aydedehasnoted, it would not be subcient to distinguish
intuitively distinctLOT expressionss manydistinctsymbol typeswhich havethe
samegrammatal role (e.g. #dog#, #cat#) cansfsfy the sames/mbol gecibc
generaligions;uch generaliaionsarequite generic!

We haveyet an important issueto consder concerninghow to formulae
CAUSAL. DoesCAU SAL merelyclassifyisymboltypeswithina gvensystepor, in
additionto this, doesit licenseclaimsaboutthe @crossysteméseThat is, does
it allowthatdifferenttokensin distinctsystemsanbe typeidenticalinsofamasthey
playthe sametotal compugtonalrole?Throughoutthis papen havepresupposed
anabrmatveanswerbut it isimportantto illustate why thisisthe caseT o answer
our quesion we mustask whether the three aforementoned argumens merely
suggesa ithin systm@ondition, or whethertheyeakto the acrossysem case
aswell. To appreciatéhe differenceconsider:

P1. Within agiveng/sem, two tokensbelongto the sametypeif and only if
they playthe sametotal compugtonalrole.

P2. For anytwo systemspr within a given systemiwo tokensarethe same
typeif andonly if they havethe samdotd computaionalrole.

(Where, again, by @otd computatonal role@ meanthe role the symbol playsin
the dgorithmsthat cogniive sienceultimaely employdo charactrize the cental
sysems.)Note that P1 isweakerthan P2 in the sensehat P1 is slent concerning
the across gystemcase.P1 is compatible with the denial tha any acresssystem
condiion exists;on the other hand,P1 isasocompatble with the following:

P3. For anytokenx in sysem Sl and anytokeny in &, x andy canbe of the
samdypeyet play differentcompugtionalroles.

In this casethereis a @vithin systm@ondition, P1, thattypestokensby the total
computtonalrole the symbolplaysn the givensysem. But for the caseof typing
tokensacrosdglifferentsystemsa differert dandardgpplies(perhapsfor insence,
molecularisniolds).

Now, whatprinciple(spothe threeargumendésupport? ArgumentT wo uppors
P1 only, for it wasclearlylimited to the within systemcase(for it beganwith,
OAsumethat withina gvensystemwo primitive symboltokens,a andb, are of
symboltype T1, but a hasthe following causatelaton thatb doesnot have..0).

31 Aydede2000.AsAydedenotesit istheinclusionof thesesortsof generalizationasalgorithms
which individuatesymbolswhich leadsto the falure of symbolsto be sharedlIf only the
formersortof generalizationsdividuatedsymboltypes symbolsvould be shareddl thetime.
Beausethis latter sort of generaliation containstypesthat aenOtharedsome may suggest
thatsud arenot bonebdegeneraliations However theyare generaligionsin the following
sensegi), aswith the brstsortof generaliaion, theyarerulesthe systemusego gateabstraic
relationshipbetweenvariablesalloning oneto expresgeneraliationscompadly, learn,and
representelationshipthathold for allmember®f agivenclass(Marcus2001p. 5). (ii). They
can be shared atleasin principle, by systemdavingall and only the samecentral dgorithms.
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What about ArgumentOne?Overall, the discussionn ArgumentOne refersto
individuaton within the rulesof a paricular program.However, the argument
couldbe constuedassupporing P2, the view thattokensevenin disinct sysems,
mug function the sanme way in the same programto be type identical. Condder,
for insence,the exampleof agameof chesswhich Haugelandaisecasanexample
of a ymbol manipulationgame.It is very muchin keepingwith thisview to say
that differenttokenson differentboardsaretypeidenical (e.g.tokensof the type,
rooksinsofarasthey function the smewayin all and only the sameaules.

We do not needto developthisissuenowever,for we bndfurther supportfor
P2 from ArgumentThree.Asdiscussedhereis a leasta posiion in logicalspace
in which P1, beingdlent aout the cross-systn casejs conjoined with a cross
systm condiion like P3. However, ArgumentThree can be viewed asboth an
argumentagainsP3 as well as an argumentfor P1 and P2. This algumentsays
that psychologyeedsanaural kind thatisindividuaed by thetotd computatonal
role, otherwisethere will be counterexamplesor missedpredicions. Recallthat
the argumentinvolved sipulaing that two tokens,x andy, are individuatd by
the samecondition, CR, yet x hasa computational relaton, R*, thaty lacks.As
it happensthe argumentanactually be preserdd in two ways:x andy could be
within a given systenor in distinctsystemsSo considetthe distinct systemcase,
and as before,assumehat x hasa computational relaton, R*, thaty doesnot,
andthat further, the individuaton condition, CR, isinsensite to R*. On the
commonassumjpbn that causatelatonsarebackedby laws,therewould thenbe
acomputatonallaw, or a leastanomologicallynecessamyenerali@ion, L, which
specibPeR*. But then either: (i), both a andb will notbe subsumable L. Or,
(i), they will both be subsumablén L. In the caseof (i), the theorywill havea
missedpredicion: it will missthat a hasa causalelaton that is specibedy L.
(i) Now considerthe sscondscenarioin which they will both be subsumablin
L. In this caseb doesnot havethe causarelaton detailedby L. So we wouldnOt
expectit to behaven accordancevith L. Hence,b will be a counterexampleto
L. This modibedversionof ArgumentThreethusprovidesreasorto believethat
acrossystemstokensaretype identicalonly if they are characterizetty dl and
only the samealgorihms.And becaus& isuncontoversiathat sasmenessf total
compugitonalrole isufbcientfor samenessf type, the condition canreadOifaind
only if©So ArgumentT hreeyields,in its acrosssysem incarnaon, an argument
against3 and for P2. (And in its within sysem incarnabn, it is an argument
for P1.)

A further problemwith P3 arisesas well. For let usask:what would an across-
systm symboltype reallyamountto? Unlessone canrefute the three agumens
oneiscommited to typeindividuatng vocabularytemsin the languagef thought
within a given sysém by totd computaionalrole. So if P3 is appealedo aswell,
this leave®ne with two orts of classibcaty sshemedor vocabulanitemsin the
languagef thought one schemdor the within sys¢m caseand another for the
crossy/sem case.Such an approachs on the wrong track, however:it doesnot
makesens¢o geakof a@anguagef thoughtihatisonly supposedo apply to the
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acrossystmcaseand yet be the languagef thoughtror alanguagéo qualifyasa
languag®f thought it should be the actial languagéhat the sysem computesin,
andwhich describethe sysemOsnderlyingpsychologicaprocesse¥.

The upshot the argument of this papersuggesthat P1 andP2 hold but P3 is
falsél anacrossysem condiion islicensednly insofarasthe sysemsin quesion
arecharactrized by all and only the samecental dgorithms. And this bringsus
to the important issueof why, given that P2 holds, |Oveneededto arguethat
publicity obtainsevenif symbolsrenOthared.The reasoristhat asnoted, given
that P2 is correct for sharedsymbolgto exist at all, differentindividuals@entral
systms must be charactrized by all and only the samealgorihms. Plausibly,
this occursin the Twin Earth casegs the QuinsGre molecularduplicaes. (And
indeed,this could be an explanabry advanagefor LOT, if it adopts the present
view of symbolindividuaton, for it dlows for @amenesm symbol/MOP across
twins,despié manic differences) he problemconcernghe ordinary(non-twin)
caseResearclon the cental sysemsis only in its infancy;to saythat different
individuals@ognitivesystemswill be sgeciPedby the samedgorithmsstikesme as
highly speculativegspeciallyn light of the factthat there are massivendividual
variatons in prefronal cortical processingT he plausibiliy of LOT Ogheory of
symbolshould not standor fall with thisissuelt is for thisreasorthat| assumed
symboltypesare not sharedarguingthat explanaion isnoneheles€ublicO.

Let me now turn to some important objecions to this notion of total
computtonal role and to the relaed individuaton condition. First a naural
objecton is that my gppealto asyet undiscovereddgorithms is problemaic,
becausét is merely a promissorynote to a future cogniive <ience.First the
factthat the nature of the algorihmsis largelyunknown doesnot makethe three
argumergofferedin secion oneanylesglausibleFor theseergumenswould seem
to apply,whatkeverthe relevantglgorithmsturn out to be.Second,suchan objecton
would dso rule out all formsof a posteriofunctionalism,as dl appeato largely
asyet undiscoveredaws,but without any substinial argumentasto why such a
posteriocapproacheareimplausibleFor the presentapproachs merelyaninstaince
of the generalapproactof psychofundbnalism.Thiswould leaveuswith purely
armchairapproache® mentl st individuaton, yet without anyrealargument
for the ineffecivenes®f a poseriori funcionalismAnd third, rejectng CAU SAL
for this reasoris tantamount to ruling out all proposalghat individuat an entity
by causapowers,(e.g. Sydney ShoemakerQkeory of the naure of propertes),
for presumablysuchcausapowersare ultimately a mater of sienibcdiscovery.
Clearly,one canoffer compellingargumers for an individuaton condition, say,

32 |t could be thatthereis someincentive for the proponentof LOT to adopt anintrapersonal
individuationcondition for symbolsandanacrossystemMOP of adifferentsort (wheresuch
arenot LOT symbols).While the paperdoesnQule out sucha project, | seeno reasorto
believethat psydology needsauch a kind. For even if individuationby total computational
role is takento be the only mannerof individuationof MOPs (asl am happyto assume
herein),| havearguedthatpsydologycan,in fad, be public
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on the nature of properies,in absencef knowledgeof the precisecontent of the
laws,(disposibns,causapowers,etc.) themselves.

A scondobjectionwill occur to thosefamiliarwith Jerry FodorOstack on
the centralsystemd-odor himselfwould deny thatthe programcan be specibed.
Sronger yet, he would be inclined to deny that such a program exist. For
interestingly,sincethe Modularityof Mind he hasheld that the cental sysems
seemto defy computtional explanaton. (Indeed,this is a cental claim of both
his TheMind Doesn®orkthatWay (2000)ard LOT2 (2008).)In the context of
our discussiorkFodorOsell-known concernsif correct aswell aschallenginghe
computtional nature of the cental sysems, presentan additonal obsecle to the
LOT program.For if symbolsmustbe individuatd by their computional roles,
andif Fodoriscorrectthatthe cental systmsare probablynot evencompugional,
thelanguagef thoughtprogrammustail. For how, in suchascenariogansymbols
beindividuatedby their computatiorrales? If Fodoriscorrect,thecentraly/stems
arenot computtonalto beginwith. Thisobjecion is paricularlyworrisome(and
indeed,aurprising)asit comesrom the leadingproponentof LOT andCTM.

The problemsthat Fodor worriesplagueCTM divide into two kinds,andboth
purport to show that the succesf cogniive siencewill likely be limited to
the modules.The brstsort of problem concernswhat Fodor hascalled @lobal
properties@eatureshat a mentalsentencehaswhich dependon how the sentence
interactwith alargemlan(i.e. st of senénces)rather thanthe typeidertity of the
senéncealone.In akey passagé&odor explains:

The thought that there will be no wind tomorrow sgnibcanly complicaes
your arrangemestif you had intendedto sailto Chicago,but not if your
planwasto Ry, drive or walk there.But, of coursethe syntax of the mentl
represeraion that expressethe thought#no wind tomorrow# is the same
whichever plan you add it to. The long and short is: the complety of
a thoughtis not intrinsic; it dependson the context. But the synax of a
represertion is one of itsesserial properiesand sodoesn@hangewhenthe
represerdion is transpord from one context to another. So how could the
simpliciy of athoughtsupervenen itssynax? Aspleasaecall,CTM requires
it to do (2000,p. 26).

The rough argument(which | shall call OTie Globality ProblemO3eemso be
the following. Cognition seemsensiive to global propertes. E.g. the additon
of a new senéncein LOT frequenly complicags an exising plan. But CTM
holdsthat cogniion, beingcomputaton, is sensite only to the OsyakCof mentl
representationénd further, syntactiqropertiesre contexnsensitiygropertieof
ameni represemtion. Thatis, whatamentl represertionOs/nteactic propertes
aredoesnot dependon whatother mentd represermtionsin aplanit iscombined
with: it dependson the typeidenity of the LOT senénce.But whether a given

33 Notice thatthis observatiomoldsfor the abrementionednoleailaristproposabswell.

2009T he Author
Journalcompilation  2009Blackwell PublishingL td



546 S.Schneider

mentl represertion hasthe global propertesthat it haswill typically depend
upon the contexbf other represerionsin a plan. That is, it dependsupon the
naure of the other LOT senéncesn therelevangroup.So it ssemghatcognition
then cannotbe wholly explainedin termsof computiionsdebnedover synacic
propertiesThus,CTM isfalse’

The condproblemconcernsvhatmanyhavecalled Oie RelevancéroblemO:
the problem of whether and how humansde&rmine what is relevantin a
computtional manner. The RelevanceProblem is often put in the following
way: If one wanssto get a machineto determine whatis relevant it seemshat
the machine would needto walk through virtually every item in its databasen
orderto determinewhether a givenitem isrelevantor not. Thisisan enormous
compugtionaltask,andit could not be accomplisheth aquick enoughwayfor a
sysemto actin realtime. Of coursehumansnakequick decisiongboutrelevance
allthetime. So, it lookslike humandomaingenerathought(i.e. the processingf
the certral systerg)is not computationa (Fodor 2000,2008).

Elsewhere, haverespondedb both of FodorOsoncernsFirst Kirk Ludwig and
myselfhave argledthat the problemthat Fodor believeglobal propertiegposefor
CTM isanon-problem(Ludwig and Schneider,2008;Schneider2007).Further,
IOvarguedhat althoughthe relevanceroblemis a sriousresearclissuejt does
not justifythe grim view that cognitivescience,and CTM in particular will likely
fail to explaincognition (Scmeider,2007).While | do not have time to delveinto
all of the considerabnsraisecagainsFodorOgroblems) canquickly sketh afew
shortargumens.

Qupposethat one can show that both problemscan emergein the context
of uncontoversiallycompugttional processed.hen, the presencef a globality or
relevancg@roblemdoesot ental thatthe sysem in quesion isnon-compugional.
I shallnow proceedo dothis.Considetinkertoy chess-playingrogram Suppose
that a humanopponentmakeghe brstmoveof the gamemovinga certin pawn
onesquardorward.Now, the programneeddo decide,giventhe informaton of
whatthe previousmovewas which future moveto execute.

(i) The Globality Problem Emerges. Syposethat there are two game
strategies/planin the progranOslatabse, and the programneedsto slectone,
given the brstmove. Let one plan involve getting the bishop out earlyin the
gamewhile the other planinvolvesgeting the rook out earlyin the game (Where
Oearly@eans sy, within threeturns.)Now, let us formulag a sort of globaliy
worry: notice thatthe impactthat the addition of the informaton aboutwhatthe
opponenOgrstmove wason the smplicity of eachof the two plansdoesnot
appeatto swyenere on the type idertity of the gring of symbols encoding the
informaton about the opponenO®rstmove.Insead,the impactof the additon of
the gring of symbols to the dmplicity of eachplan deperdson the way that the
sting interacswith the othersentenceq(i.e. gyntactic stings)in the plan. Thus,(the

34 For a longer disaissionof this issueand a more detailedversionof FodorOargumentse
Ludwig andSchneider2008.
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Globality Argumentcontnues)he processingf the chesgprogramisnot synacic,
andhence,not compugatonal. So, it semsthat a Globality Problem emergesn
the context of highly doman specibecomputing (Schneider, 2007,2009a).

(ii) The Relevance Problem Emerges. Skillful chesglayinginvolvesthe
ability to ®lecta move basedon the projeced outcome of the move as far into
the future of the gameaspossibleSo chesgrogrammersoutinely dealwith a
massivecombinaorial explosion. In order to quickly deermine the bestmove,
cleverheuristcs must be used.This is preciselythe issueof locatng dgorithms
that bestallow for the quick seledbn of afuture movefrom the greagst possible
projecton of potential future conbgurabnsof the board (Marslandnd Schaefer,
1990).And this is just the Relevace Problem, asFodor and other philosghers
have articdatedit (Scheider, 2007,2009a).

In sum:both problemsemergeat the level of relatvely simple,modular,and
uncontoversiallycompugional processedf both problemscan occur in the
context of uncontoversiallyvompugtonal processeshe presencesf a globaliy
or relevanceproblem doesnot ental the conclusionthat the sysem in quesion
is non-compuatonal. And this is the conclusionwhich is neededto undermine
CAUSAL.

Further,we canquickly idenify the underlyinglBawin the Globality Argument
The globality problemis supposedto aise from the fact that the sameLOT
senénce,e.g. #no wind tomorrow#, may differ in the effect it has,depending
uponthe typeidenity of the other ntencesin the plan. However, thisfactdoes
not reallyintroducea problemfor CTM, for it iscompatble with the requirement
that LOT syntix be context insensite (i.e. the requirementthat tokensof the
samesymboltype will makethe samesyntactic contribution to everybeliefset that
they bgurein). The sameamentl senéncecando thisbecausallaLOT senénce
contributesto a computation is its type idertity; the type idertity of a ssntence
can have a differentimpacton different plans/groupof ntnces.The impact
depenis upon the type idertity of the added sentence, togetter with the natue
of the dgorithmsandthe type idenity of the other senéncesn the group. To
considetananalogousaseconsiderthe casein which one addsa new premiseto
anexsting argumentn Prstorder logic. When the premiseis put into a different
argumentthe samepremisemay havea differentimpact for instance,in onecase,
it maybring abouta contradicton, in anoter casejt maynot. But the difference
in impact dthoughit isnot a mater of the type idenity of the premisealone,is
still syntactic,deperding on the typeidertity of the premise togetterwith the type
idertity of the other settencesin the argunent, and the rules(Scheider, 2007).

In contastto the globality problem, which is merely a non-problem, the
relevancerogramdoepresenquite a challengeo programmersthe challenges
to selecjudiciousalgorihmswhich maxmize theamountof informaton subjectto
the constaintsof realtime. However,if my éboveargumentoncerningelevance
iscorrect it isimplausibléo claimthatarelevanceroblementls thatthe sysém
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in quesion is likely non-compuatonal3® Now, there might be an alternative,
more plausibleformulaton of the problemthat relevancepreserd for CTM; in
Scheider (2007)I walk through differert formulationsthat could lend suppart to
FodorOsiew that the cental sysemsarelikely non-compugional. But for now,
let me suggesthat a very differentway to proceedwith respecto the Relevance
Problem is to assumethat the presenceof a human relevanceproblemis not
terribly differentfrom relevanceroblemsexising for other computatiorsfstems.
But, in the humancasethe Goluton{s a mater of empiricalinvesigaion of the
underlyingbrain mechanismimvolving humansearchesT his alternaive goproach
assumehatevolution hasprovidedhomasapiensith algorithmghatenableguick
determinaion of whatisrelevantandfurther, it isthe job of cognitive sciencdo
discaver the dgorithms (Scheider, 2007).0n this view, we mug resistFodorOs
suggestn that researchn cognitive scienceshould resta the modules(Fodor,
2000).1t szensthen that individuation by computationd role, and thusLOT, are
stillin business.

4. Conclusion: Recon guring the LOT Approach

WeOvecovered a good deal of terrain. | have suppliedthree argumers for
the individuaton of symbolsby total compugtonal role. | then argued that
psychologicadxplanaion canbe public, evenon aholisic constual of symbols.|

then specibedhe notion of computaionalrole of interest My overarchingview
isthatthe presentheory of symbolswhile untradiionalin the sense¢hatdifferent
individualsdo not sharesymbols,deservefurther considerabn. Further, if anyof

the threeargumend for symbolholismhold, thenit is fair to saythatthis view of

symbolssthe onlytheary thatthe proponent of CTM canappeato.

Now, indulge me for a momentand assumehat my three aagumens work.
Underthisassumgpon, LOT looksverydifferent RememberLOT wasdeveloped
in the absencef atheoryof symbols,despie the ironic factthatitskey contenton
is that cognition is symboprocessingNow, given the centrality of symbolsto

35 Might FodorOsoncern be insteadhat the centralsystemsannotbe computationabecause
computationabystemgannot solverelevane problemsBut thisisincorred; therearedready
programshatcarryout domaingenerakearchesver vastdatabase€.onsidernternetsearch
engines.In about 200ms. one will recive an answer to a searb query involving two
apparentlyunrelatedvordsthat involved arting a databasef over a billion webpagesls
his idea,instead that there is somethingdistindive about searbesthat involve the central
systemanakingsuchsearchemfeasibldor the central systemsand thussuggestinghat the
central systemsarenot computational?f so,|Ommot surehow the agumentis supposedo
go: FodorORelevane Problem concernedhow to sit through massesf datain realtime.
But domain generalityentailsnothing aboutthe gze of a databasthat a ard draws from.
Consider,e.g. a databasesmrding the masof everymass-bearingartide in the universe.
This would be domainedbg yet be of amuch greatersiz thanany sart that a central
systemindergoedpr it involvestar moreinformationthanisenamdedin any humanGsemory
(Schneider2007).
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LOT, it isnot surprisinghat when the dustbnally setleson the queston of what
symbolsre, theveryfaceof the LOT programisdtered.While certainfeatiresof
the reconbgured OT will be controversialthereare someclearimprovemengto
the LOT framework.Theseare the following. If my view of symbolsis correct
then LOT hasa concree theory of the fundamerdl nature of cognitive mendl
stes (or MOPLD),and further, it can summon theseMOPs in an account to
nauraliz intentionality, explaining how intentional mentd gaes are ultimagly
physicarelatimsbetweerthe symbalic mind and ertitiesin the world. In addition,
oncethe algorihmsdescribinghigher-ognition arewell undersbod, ataxonomy
of symbolictypescan be provided,a key gep to determining whether symbolic
computtonsarein factrealizd by connectonistnetworksor whaeverstuctures
aregppealedo by apenulimat computtional neuroscience.

Otherresuls of the presentheory of symbolswill likely be more controversial.
First,if it is correct, as discussedhe centralsystemsustbe compugional. This
is becausgymbolsthemselveareindividuaed by central algorihms.Sotheauccess
of LOT requirethatFodorQsjunctiothatreseardm cognitiveienceestat themodules
beresistedodor, 2004;Ludwig ard Schneider, 2008;Scmeider, 2007).But again
| am unworried by this, for IOvearguedthat FodorOargumens that the cental
sysemsare likely non-computtional are Bawed.

A scondresultisevenmore controversiallf my view of symbolsscorrect the
LOT programwill featurean entirely different, and arguablyauperior, versionof
Conceptial Atomism(alsocalled@nformaional AtomismOonceptial Atomism
holdsthat lexical conceps lack semarit stucture, beingin this nseOQatmsOlt
further holdsthat a conceptisindividuaed by two componens:its broadcontent
anditssymbolype.Becausesdiscussedgymbohatureshavebeennegleotd, only
the smantc dimensionof the theory seensto havebeendeveloped(Indeed the
Conceptial Atomiss@oncepsareoftentaken asbeingequivalemd broadcontents
despit the factthat they areindividuatd by their symboltypesas well) 26 Now,
in the literatire on conceptindividuaton the LOT programfamouslyopposes
pragmat accouns of the naure of thought whereby Opragmiat views@odor
meanslaimsthatoneCabiliies(e.g.oneQ=cognitonal,classiPcaty, or inferental
capacitiesjleternine the natue of concepts(Fodor 2004, p. 34). Indeed, Fodor
proclaimsin Concepthat pragmatisnis a O. . catastrphe of andytic philosghy
of languageandphilosophyof mind in the lasthalfof the twentieth cenuryOAnd
in his LOT 2 he seeghe developmentof conceptial abmism, and indeed, of
LOT itself,as represeng an important alernaive to pragmasm: O. . [O]ne of
the waysLOT 2 differsfrom LOT 1 isin the single-mindednessith which it
identiPegragmatisnas the enemyparexcellena# Cartesiarrealismaboutmentl
states2008,p. 12).

36 Fordiscussionf ConceptuaAtomismsee(Fodor, 1998;LaurencandMargolis 1999;Levine
andBickhard,1999).
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Justas LOT is supposedo be non-pragmast 0 too LOT is saidto be
Cartesiafror instanceonsideatypicalcharactdzationof the Pragmatist/Cartesian
oppositionappearingn Philosophicaludiesy BradleyRives:

Pragmaitsss claim that conceps areindividuaed in termsof the role they play
in the cognitive lives of thinkers,e.g. in terms of their role in inference,
percepion, andjudgment Cartesianspn the other hand,hold thatnoneof the
epistent propertiesof conceptsareconcept-canditutive (Rives,2009).

Rivescallsme a@artesian(. 23)N thisisdoubtesguilt by associain.

But LOT isnOCartesian;it cannotbe. If | am correct about the nature of
symbolghen bothLOT and therelatedioctrinef Conceptuditomisnere pragmatist
theoriesConsider:if Concept Pragmatismis, as Fodor claims,the view that a
concep® natre is, at leastin part, a mater of the role it playsin oneOmentl
life, then Conceptial Atomism must embracepragmasm. For IOvearguedthat
symbolsnustbe individuagd by the role they playin oneOsogniive economy.
Now, perhapsonceps shouldnCie individuaed by symboltypes.However, the
proponensof LOT arelikely to saythey that conceps arethusindividuaed, and
to this extent they aretherebycommited to conceptpragmaism. Further, evenif
the proponentof LOT ses asideConceptial Atomismanddoesnot individuae
concepsby symboltypesi,it issill inevitablethatLOT ispragmast For symbols,
individuaedby the role theyplayin thought are the very oul of LOT. Theappeal
to pragnatismistherebyinescapable.

One bnal observdabn. Some might have the naggingworry that my resuls
actially leavethe dialectcal stuaion worsefor LOT. For the fact that symbols
arenot sharedfrom sysem to sysem, meanghat overall, LOT is lessatractve
than the other compeing theoriesof the inner vehicle of thought | am not so
convincedthat there are plausiblenon-holistc theoriesof narrow content, (of a
sortthat areplausiblyinvoked askindsin cognitivescience) but I mustleavethis
issuefor anoher time3” However, it is fairly uncontoversialthat connectonist
skt individuaton is holisic.38 And, in anycaseargumenthreeoffereda general
challengeo other theoriesof MOP individuaton; unlessM OP typesare cut very
Pnelytherewill be counerexamplego psychologicdawsor psychologywill be
incomplee. If this asgumentis correct then the generalquestfor sharedMOPs
maybe leadingusin the wrong theoretcaldirecion.

Additionally,it iscrucialto bearin mind the motivaionsfor advancingacriterion
for individuatng symbolsvhich wereraisedn the courseof our discussion:

(i) ThatCTM, as a computtonal theory, provide a well debPnednotion of
a ymbol;

37 | discusshis issudurther at Schneider2005. For nice discussionsf the varioustheoriesof
narrowcontentseePrinz,2002,andSegal,2000.
38 Indeed,the chiefproponentseemso agree(Churchland2005).
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(i) ThatLOT specifithe nauure of MOPs which aresupposedo betheinner
vehicleof thoughtandwhich aresupposedo bgurein anaccountof how
to naturalizeintertiondlity;

(iii) To expressheintuitive s£nsein which twinsin the Twin Earth caseshare
the sameinnerpsychologicatats;

(iv) To providea kind which enablegps/chologyto detail the compugtonal
conbgurabn of aparticularsysem, andto explainthe narrowcausabn of
thought

In sum,the theory®ervesavariet of important functions.And crucially,dthough
symbolsrenOthared thereis, surprisinglyno violaion of OpubligiOFor | have
observedhat thereare numerousvaysin which computtonal psychologyis ill
public,evenif symbolholismisin force.

DepartmentfPhilosophy,
CenteforCognitivéleuroscience

Institutdor Researdah Cognitivécience

TheUniversitgf Pennsylvania
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