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Abstract: Thecoreof thelanguageof thoughtprogramistheclaimthatthinkingisthe
manipulationof symbolsaccordingto rules.YetLOT hassaidlittle aboutsymbolnatures,
andexistingaccountsare highly controversial.This is a major ßawat the heartof the
LOT program:LOT requiresanaccount of symbolnaturesto naturalize intentionality,
to determinewhetherthebrainevenengagesin symbolmanipulations,and to understand
how symbolsrelateto lower-levelneurocomputationalstates.This paperprovidesthe
much-neededtheoryof symbols,andin doing so,alterstheLOT programin signiÞcant
respects.

According to the ClassicalComputational Theory of the Mind (simply called,
ÔCTMÕ),expressionsin the languageof thoughtwill playakeyrole in acompleted
scientiÞc theoryof mind. For thinking issupposedto be a computational process
involving the manipulation of symbolsin the languageof thought (or ÔLOTÕ).
However,as central asLOT symbolsare to the CTM program,it haslong been
observedthattheproponentsof LOT haveyetto provideaplausibleaccountof the
natureof primitive expressionsin the language;that is, it isclaimedthatLOT lacks
a defensiblecondition on the type individuation of such expressions.1 It is fair to
saythatwithout a plausibletheoryof the primitives,it is unclearhow the mind is
supposedto becomputational,in aclassicalsense:for after all, in absenceof atheory
of primitive symbols,thecomputationaltheorywill not beableto determinewhat
type a given token belongsto. And further, without a graspof symbolnatures,it
would be unclearhow patterns of neuralactivity could be, at somehigher level
of abstraction, accurately describedas being symbolmanipulations,for what is it
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that is beingmanipulated?It would therebyseemdifÞcult for cognitive scientists
working on symbolicprocessingto determine if LOT is, in fact,correct.Further,
somecognitive scientists hold that connectionist networks implementsymbolic
computations;othersclaim that the brain is part symbolicandpart connectionist,
being a hybrid device.2 Perhapsso. But how do we know that connectionist
networks relate to symbolsin any of thesewaysif we do not evenknow what
symbolsare?Different viewsmay simply be talking pasteach other, employing
distinct conceptionsof symbolsto beginwith.

To makematters worse,without a theory of symbols,symbolscannotdo the
important philosophicalwork that they havetraditionally beensummonedto do
for the LOT program.Philosophersand other cognitive scientists have taken
computational entities like symbols(in the languageof thought) and activation
patterns (acrossconnectionist networks) to provide a notion of a mode of
presentation (or ÔMOPÕ)that ispurelynarrow, or ÔintheheadÕ,beingdeterminedby
the intrinsicpropertiesof the system. Such entitieshavebeenemployedto account
for the distinct waysthat we think of referents or statesof affairs.In addition,
becauseproponents of CTM turn to LOT to naturalize intentionality, without a
theoryof symbols,they will beunableto provideastory aboutthe computational
basisof theinternalvehicleof thought. And, overand abovetheseworries,thereis
the familiarontologicalconcernthat one cannotmeaningfullyposit the existence
of anentity without providingaprinciplefor itsindividuation.

Clearly,thissituation doesnot bodewell for LOT andCTM. Indeed,thingsare
sobadthatJerryFodor,the foundingfatherof LOT, hasvoicedthe worry thatÔ. . .
the whole [LOT] projectcollapsesunlesssomecoherentaccountof syntactic type
identity canbe provided.Õ3 Yet, ironically, the problemof type individuation has
beencharacterizedasbeingÔlargelyneglectedÕ.4 I haverecentlydetailedproblems
with eachof the existing proposalsfor symbol natures(Schneider,2009b).Herein,
I further explorethisneglectedtopicÑ this timeventuring apositive theoryof the
nature of the symbolsthat is designedto overcomeexisting objections.My claim
will be that CTM requiresa theory that typestokensby samenessand difference
of total computational role, where the total computational role of a symbol is
understood asthe role it playsin the algorithmsof acompleted cognitivescience.5

2 Fodorand Pylyshyn,1988;Wermterand Sun,2000.
3 Quotedin Pessin,1995,p. 33 (from personalcommunicationwith Fodor).It shouldbeadded

that semantics isalsoimpacted by the issueof symbol typesbecausethosewho areinterested
in LOT frequentlysaythatmeaningisdeterminedby somesort of externalrelationbetween
symbolsand contents.Sincesymbolsare the internalvehicle thatthemeaningslock onto, they
aresigniÞcantto such theories.

4 Pessin,1995,p. 33. Pessinattributesthe neglectto the attention being directedtoward the
semanticsof thesymbols(p. 33). I agree.

5 In the past,a similar positionhasbeenoccupiedby both JerryFodor (1994)and Stephen
Stich (1983),although it is fair to say that the view wasnot adequatelydeveloped.Stich
had appealedto individuationof syntax by computationalrole in his well-known defense
of syntacticeliminitivism (1983).Unfortunately, very little elaborationand defenseof this
mannerof individuationwasprovided.And Jerry Fodor,in hisÞrstappendixto TheElm and
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TheNature of Symbolsin theLanguageof Thought 525

My discussionwill consistof threeparts.In partone,I providethreearguments
for the individuation of symbolsby their total computational roles.The Þrstof
thesearguments claimsthat Classicismrequiresthat primitive symbolsbe typedin
this manner.The secondargumentcontendsthat without this mannerof symbol
individuation, therewill be cognitive processesthat fail to superveneon symbols,
together with the rules (i.e. rules of composition and other algorithms). This
situationis very problematicfor CTM , as CTM holdsthat cognitive processing
just is the processingof mental symbols,accordingto rules.The third argument
saysthatcognitive scienceneedsanaturalkind that istypedby total computational
role. Otherwise,either cognitive sciencewill be incomplete, or itsgeneralizations
will havecounterexamples.If any of theseargumentsarecorrectthenmy theoryof
symbolsisnon-negotiablefor the LOT theory. If LOT is to appealto symbolsat
allÑ which of courseit mustÑ then, like it or not, symbolsmustbe individuated
by their total computational roles.Then, in part two, I defendmy accountfrom
a criticism, offeredby both JerryFodor and JessePrinz, who haverespondedto
the argumentsof thispaperwith the chargethat becausedifferentindividualswill
not havesymbolsof the sametype, they will not be subsumedunder the same
psychologicalgeneralizations.As a result, generalizationssensitive to symbolswill
not be ÔpublicÕ;that is,differentindividualswill not satisfythe samepsychological
generalizations.6

I offer a threefoldreply to Fodor and Prinz: Þrst, I disentanglepsychological
explanation, which mainly proceedsby functional decomposition, from the too
strongrequirementthatpsychologicalexplanation requiresthatsystemshaveatleast
someof the sameLOT symbols.Functionaldecomposition doesnot requirethat
two systemshaveanyof the sameLOT symbolsin their database.Second,I point
out thatexplanation thatissensitive to the broadcontentof thementalstate playsa
crucialrole in cognitivescience.But aswith functionaldecomposition, explanation
coveringdifferentsystemscanoccurwithout the systemshavingthe sameinternal
states.Third, I explain that generalizations involving LOT statesdo not, by and
large,quantify overparticularsymboltypes;rather, theyonly quantify oversymbols
in general.So differentindividualsfrequently do fallunderthesamegeneralizations
in virtueof their LOT states.And Þnally,I observethattheonly situationsin which
LOT symbolsare subsumedunder lawswith respectto their particular symbol
types(asopposedto beingsubsumedin virtue of simply havingsomeLOT symbol
or other) involvesexplanation which, by its very nature, appealsto the detailed
workingsof a particularsystem. And in such situations,it is inappropriate to call
for symbol typesthat aresharedacrossdistinct sorts of systems.Thus,as far asI

theExpert, (1994),hadtried to individuatesymbolsby therole theyplayedin computationsof
aTuring machine(pp.108-9).

6 Fodor (correspondence anddiscussion).Prinz (personalcorrespondence anddiscussion).See
alsoAydede,2000andSchneider,2009b.Thisissueiscloselyconnectedto debatesconcerning
functional role theoriesof concept and content individuation.(See,e.g.Fodor and Lepore,
1992;Fodor,2004.)Here,criticschargethat psychologicalexplanationwill not be ÔpublicÕ;
that is, it will not featureexplanationsthatcoverdifferentsystems.
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526 S.Schneider

can tell, Fodor and PrinzÕschargeof Ôpublicity violationÕis entirely benign:the
publicity failure pertainsto the states,but it doesnÕtextend to the actual cognitive
explanationsthemselves.

Part threebrießyexploresthenotion of computationalrolethatisinvolvedin the
threearguments and suggests an individuation condition that meets the demands
of the arguments. Finally, part four closesby outlining the waysin which this
conception of symbolsalterstheveryfaceof the LOT program.

1. The Proposal

Before layingout the proposal,I should quickly explaina few termsthat areoften
employedin discussionsof thenatureof LOT symbols.Suchsymbolsarefrequently
calledÔitemsin LOT syntaxÕ.However,the term, ÔLOT syntaxÕisabit misleading
becauseit isnot usedin awaythat issynonymouswith the familiaruseof ÔsyntaxÕ
asÔgrammarÕ.Instead,ÔLOT syntaxÕconsistsin both (i), the rulesof composition of
the languageof thought, and (ii), the classof itsexpressionsin the language,both
primitive and complex.

Asthepresenttaskisto individuatetheprimitivevocabularyitems,amoreprecise
term thatencompassesonly thevocabularyitemswould be helpful.So henceforth,
I will mainlyset ÔsyntaxÕaside,andspeakof ÔsymbolsÕin the languageof thought.
But it shouldbenotedthatÔsymbolÕissometimesusedin awaythatthisprojectwill
ultimately not endorse.Symbolsare sometimestakenasbeingentitiesthatare both
computationalandsemantic in thefollowingstrongsense:theyaresaidto havetheir
contentsessentially.But how to individuate thesymbolsispreciselywhatisatstake
in the presentdiscussion.It is up for grabswhether the primitive ÔsyntacticÕitems
shouldbe individuated by contents, or merelyby computational features.Indeed,
mostproposalsfor individuating theprimitivevocabularyitemsdo not, in fact, take
contentasindividuative.7 Externalistsaboutsemantics,in particular,would,by and
large,not be interestedin sucha view, asthe itemsin LOT areparadigmatically
narrow.

Luckily,anon-semantic useof ÔsymbolÕisnot entirely inappropriate; for onealso
hearstalkof ÔuninterpretedsymbolsÕandby and large,symbolsare paradigmatically
regardedasbeing narrow, and computational, havinginterpretations assignedto
them. This is becausemeaningsare, on the standardview, regardedasbeing
irrelevantto the formal workingsof a computational system.8 Herein, I will use
ÔsymbolÕin thispurelycomputationalsense:on my view, (aswe shall see)symbols
areindividuated by computational featuresalone;theyalsohavesemantic features,
but such featuresare not essential. Thus,it isopen,on my view, thattypeidentical

7 Workswhich canvassand criticizethevariousproposalsareAydede,2000;Pessin,1995;Prinz,
2002;Schneider,2009b.

8 Foran articulationof thiscommonview seeHaugeland,1985,p. 50.For adissentingview see
Wilson,1997.
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TheNature of Symbolsin theLanguageof Thought 527

symbolscan be assigneddistinct interpretations. (This might be, for example,
the computationalistÕsinterpretation of the famousTwin Earth case.)9 I will also
sometimesspeakof primitive ÔwordsÕ(i.e. symbols),in the languageof thought.

This being clariÞed,let us ask now posethe questionat hand:What are the
conditions for a given token to be of a particular symbol type?Or, put slightly
differently, whataretheconditionsfor determiningsyntactic types?I will focuson
answeringthesequestionsfor simple term typesÑ the non-semantic correlates of
conceptsÑ rather thancomplexexpressions(includingentire sentences)in LOT.
Further,I will assumethat(for thelanguageof thought, at least) complexexpressions
canbe constructed from combinatorialoperationson the simples.I beginby laying
out what I believearethreeconclusiveargumentsfor typingsymbolsby their total
computationalroles.

The Three Arguments

The Argument from Classicism
My Þrstargumentdrawsfrom basictenetsof Classicism.Accordingto Classicism,
a mechanismcomputeswhen it producesoutputs(or ÔtokensÕ)givencertain input
tokens,accordingto an algorithm. On the classicalview, it is stipulatedto be the
nature of a tokenthat:

(T1) Within agivenprogram,anytokencanbe substitutedby another tokenof
the sametypein thatoperation without changingthe computation.

Thispoint isoftentakento be trivial. Indeed,thisisabasicfeatureof theclassical
view that is found in even elementary discussionsof Classicism.For instance,
JohnHaugelandintroducesthe conceptof typesby analogywith chesspieces.He
underscoresthatpiecesof the sametypemustfunction in the samewaywithin the
program;interchangingthem makesno computational difference.ÔFormaltokens
are freely interchangeableif and only if they are the sametype. Thus it doesnÕt
makeany differencewhich white pawn goeson which white-pawnsquare;but
switchingapawnwith a rook or a white pawnwith a blackonecouldmakea lot
of differenceÕ(Haugeland, 1989,p. 52).

But evidently, thoseworking on theoriesof LOT symbolindividuation have
overlooked the signiÞcanceof theserather platitudinous discussions;for they
providea decisivereasonto accepta condition that typessymbolsby their total
computationalrole.For (T1) yieldsacondition thatsaysthat it isnecessaryfor that
for two LOT tokensto be type identical that they havesametotal computational
roles.For (T1) says,put abit differently:

9 On my view, themolecularduplicateshavetheverysameinternal,computationalstates.This
accountsfor the sensein which they are psychologically similar,but the symbolscan map
to differentbroadcontentswhen the relevantfeaturesof the environmentdiffer (Schneider,
2005).I believethatFodordisagrees:at leastin nomologicallynecessaryworlds,symbolsmust
mapto thesamebroadcontents(Fodor,1994).It isa rich issuewhethersyntaxandsemantics
Ôstack upÕfor theexternalist.However,it isan issuethatI mustleavefor anothertime.
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(T2) Any tokenof the sametypewill generate the same(proximal)output and
internal statesof the machine, given that the same internal statesof the
machine are activated.

And thisyieldsthefollowingnecessarycondition on two symboltokensbeingtype
identical:

(T3) � x � y(x and y are type-identical LOT tokens,then x andy will havethe
sametotal computationalrole).

Further,accordingto Classicism,substituting tokenof typeS1 for tokenof type
S2 in a string results in a different computational process,which, assumingthe
processrunsit course,will produceat leastone differentoutput or internalstate
(Haugeland, 1989,52).Thisyieldsthe following:

(T4) � x � y(if x and y are type-distinct LOT tokens,then,x and y havedistinct
total computationalroles).

By furtherlogicaloperationswe the followingsufÞcientcondition on typeidentity:

(T5) � x � y(if x and y havethe sametotal computational role then,x and y are
type-identical).

So, by stating basicfactsabouthow Classicismviewsthe nature of symbols,we
havemadeexplicit thecommitmentsthatClassicismhasto their typeindividuation.
Thoseoffering varioustheorieson how primitive symbols in the languageof
thought shouldbe typed have failed to note that there really is no room for
negotiation. For we havelocated both a necessaryanda sufÞcient condition on
being a LOT symbol that seemto be requiredby Classicism.Being typed by
samenessanddifferenceof total computationalrole isjustwhatit isto be aclassical
ÔtokenÕ!

A simple and clearelaboration of thesepoints is found in HaugelandÕswell-
known discussionof the classicaltheory of computation, in ArtiÞcialIntelligence,
theVeryIdea(1985).In the second chapter,he laysout the notion of a classical
computation, which he identiÞesasa sort of formal system in which there is a
Ôtoken manipulation gameÕ.Here, he explainsthe notion of a token by analogy
with chesspieces:

Ult imately, the rulesare what determinesthe typesof the tokens.The rules
specifywhat moveswould be legalin what positions. If interchangingtwo
particular tokenswouldnÕtmakeanydifferenceto which moveswerelegalin
anyposition, then it couldnÕtmakeanydifferenceto thegameatall; andthose
tokenswouldbeof thesametype.To seethesigniÞcanceof this,considerchess
again.In somefancychesssets, every pieceis unique;eachwhite pawn, for
instance,isalittle Þgurine, slightly different from theothers.Why then are they
all thesametype?Because,in any position whatsoever,if you interchangedany
two of them, exactly the samemoveswould be legal.That is, eachof them
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TheNature of Symbolsin theLanguageof Thought 529

contributesto an overallposition in exactly the sameway,namely,in the way
thatpawnsdo. And thatÕswhat makesthemall pawns(1989,p. 52).

The upshot:Classicismrequiresa symbol to be typedby the role it playsin the
program,that is, by samenessand differenceof total computational role. How
will any other notion of a symbolwork with Classicism?Individuation by total
computationalroleseemsto be axiomatic.10

Now let usturn to the SupervenienceArgument.

The Supervenience Argument
Considerthe following reductio argument: Assumethatwithin agivensystem,two
primitive symbol tokens,a andb, are of symboltype 1, but a hasthe following
causalrelation thatbdoesnot have:

(T) Causingatokeningof LOT sentenceS1 undercircumstancesC.

Let us ask: how can we explain the causal difference between a and b? (T) is
obviouslya phenomenonthat is of interest to CTM as it involvescognitive,
andmoreover,symbolicprocessing.Now, accordingto CTM, computationsare
entirely determinedby:

(i) the typeidentity of the primitive symbolsin the languageof thought;
(ii) the grammarof the languageof thoughtÑ thatis,the rulesof composition

thatyieldcompoundsymbolsin the language,includingsentences;
(iii) the ÔrulesÕor algorithmsthat aresupposedto describecognitiveprocesses

andpredictbehaviors.11

As noted, the grammatical propertiesof the language,together with the totality
of symboltypes,arecommonlyreferredto as the ÔLOTsyntaxÕ.Now, weÕvejust
supposedthatthereisacomputationaldifferencebetweentokensaandb, although
they are type identical symbols.But notice that this differencein causalpowers
clearlydoesnot translate into adifferencein either (i) or (ii), for weÕveassumedthat
the tokensare type identicalsymbolsandour assumeddifferencein causalpowers
betweenaandbshouldnot impactthe grammaticalpropertiesof the language.

10 PerhapsHaugelandÕschessexamplehasnot reallybeenignoredby proponentsof LOT, (as
I suggestat infra, p. 000) but hasbeenrejectedbecauseit leadsto holism.But rejectingit
for this reasonwould be questionbegging:for how can this rejection be compatiblewith a
continuedappealto LOT? For the presentpoint is that individuationby total computational
roleseemsaxiomatic. Proponentsof LOT who would like to reject symbolholismhadbetter
startworryingabout thisissue.

11 Two notesconcerning(iii): First,I shalltakeÔalgorithmÕto beaparticularlineof codeor short
sequence of linesof code,which itselfmay be partof a largerprogram.Computerscientists
alsotakealgorithmsasbeingequivalentto a completeprogram;philosophersof mind often
meanjusta line in the largerprogram.Herein I follow philosophersof mind. Nothing hangs
on this.Second,strictly speaking,thegrammatical rulesmentionedin (ii) fall into thebroader
categoryof (iii) aswell. But it isusefulto singleout the grammaticalrulesfor the purposeof
discussion.
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Turning to (iii), would this differencein causalpowersperhapsbe a matterof
a differencein the rules?Since there is a differencein causalpowersbetween a
andb, and sincethe causalpowersin question involve mental processing,might
there be some algorithm that token a canÞgure in, and which token b cannot?
Unfortunately, the Argumentfrom Classicismalreadyruled out this possibility: if
a andb aretype identical, they mustbe capableof functioning the sameway in
the classicalprogram.We can alsostatethe issuein termsof laws,rather than
algorithms.12 Since, exhypothesi, a andb aretypeidenticalsymbols,andaccording
to the proponentof LOT, the computational lawsare supposedto be sensitive to
symboltypes,anycomputational lawwhich subsumesawill alsosubsumeb. Thus,
therewill not be a Ôspecialcomputational lawÕwhich a satisÞesandwhich b does
not, and which thus capturesthe causaldifferencebetween a and b. Laws, like
classicalalgorithms,are insensitive to causaldifferencesbetweentokensof the same
type.Theupshot: it seemsthatwehavemental processingthatisnot determinedby
LOT syntax (includingthe grammar),together with the algorithms,contra CTM.
Hence,to preserveCTM, we mustregarda andb asbeingtypeidenticalsymbols.
Thereductio leavesuswith thefollowingconstrainton LOT symbolindividuation:

(PrincipleP) � x � y (It is not possiblefor x and y to be tokensin the same
system,of thesametype,and differ in their computationalroles).

This constraint just saysthat samenessin (total) computational role is a necessary
condition on the typeidentity of LOT symbols.13

Thisthen,istheSupervenienceArgument. WhatisthesigniÞcanceof thisfailure
to supervene?14 As JerryFodor notes in his The Mind DoesnÕtWork That Way
(2000),if there ismentalprocessing thatdoesnot supervene on syntax, thenCTM
is incomplete, for it cannotexplain such mental processing.Recall that in the
presentcontext, the feature of cognition which LOT cannotexplainis(T):

(T) Causingatokeningof LOT sentenceS1 undercircumstancesC.

12 It is not clear that computationallaws and algorithmsreally differ all that much: the
algorithmsprovidedby acompletedcognitivesciencepurportto statenomologicallynecessary
generalizationsandare goodcandidatesfor beingcomputationallaws.

13 Unlike the ArgumentFrom Classicism,the Supervenience Argumentdoesnot establishthe
sufÞciency of anycondition thatproceedsby sameness/difference of total computationalrole.
However, the sufÞciency is not really an issue,asthe condition admittedly slices symbols
extremelythinly.

14 In his (2000) Fodor providesan entirely different argumentto the conclusionthat CTM
is incompletebecausethereis mentalprocessingwhich failsto superveneon syntax.Fodor
concludesfrom theputativefact thatLOT cannotexplaincertainfeaturesof cognition(ÔglobalÕ
features)that the central systemsarenot computational;CTM only holdswith respect to the
modules.(Globalpropertiesare featuresthat a mentalsentencehaswhich dependon how
the sentenceinteractswith a largerplan, i.e. set of sentences,ratherthanthe typeidentityof
thesentencealone.)Elsewhere,Kirk Ludwig andI havedisputedFodorÕsargumentbut I agree
with Fodor that this kind of supervenience failure, if it reallyensued,would be devastating
for CTM. (For furtherdiscussionseesectionthreeof thispaper,Ludwigand Schneider,2008;
andSchneider,2007.)
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Ironically,what(T) isacaseof, andwhichgoesunexplained,issymbolicprocessing
itself.Now, it would be unproblematic if LOT merely wasincomplete in the
sensethat it needsto be supplemented by anon-symbolictheoryof sensorystates.
That computational processingof the sort carried out in, e.g., early vision, is
non-symbolicis both plausibleand unproblematic. But it is another thing entirely
when the explanandaare cognitive phenomena,and in particular,why one LOT
sentencecausesanother.Relatedly, if LOT isincompleteasanaccountof symbolic
processing,then it would be unclearhow intentionality is to be naturalized, as
projectsthatattempt to naturalizeintentionality thatappealto LOT clearlylook to
LOT for a complete accountof symbolicprocessing.For intentional phenomena
which defy explanation at the levelof the computational theorywould be prima
faciemysteriousÑ unnaturalizable.

Now letusturn to athird argument. Asnoted,thisargumentsaysthatpsychology
needsa natural kind that is individuated by the role it playsin oneÕscognitive
economy.This argumentwill speakto the caseof connectionism,and to narrow
mentalstate individuation moregenerally.However,it will be formulatedin terms
of the languageof thoughtandClassicism.

The (Computati onal-Level) Frege CasesArgument
In the spirit of molecularismabout content individuation, the molecularistabout
LOT symbolssinglesout certain of the symbolÕscomputational relationsasbeing
type-individuative. The computational relations appealedto areselected in such
a way asto yield symbolsthat areshared,from personto person.The lawsthe
symbolsÞgure in arethereby ableto subsumean extensiveequivalenceclassof
systemswhich, when tokeninga givensymbol in commonconditions,behavein
the same way.

I believethereisareasonablecasefor theview thatat leastsomemolecularisttypes
exist, andfurther, thatin at leastsomecases,theyspanalargepopulation of individ-
uals.Here,I havein mind mental symbolsfor logicalandmathematicalexpressions.
In the context of discussionsof the plausibility of conceptual rolesemantics(CRS),
theyaregenerallytheparadecases.However,theproblemisthatthecasefor molec-
ularistsymbolsis weakfor other expression types.Molecularisttheoriesof narrow
contenthavefailedin arelated attempt to identify certain conceptualor inferential
rolesasbeingconstitutiveof narrowcontents. In broadstrokes,the problemisthat
there is no principled way to distinguishbetween thoseelements of conceptual
or inferential role that are meaningconstitutive from thosewhich arenot (Fodor
and LePore, 1992).Similar issueswould emerge for molecularismabout symbol
types,although the issueswould not concernmeanings;instead,the issuewould
be whether therecould reallybe a select few symbolconstitutive computational
relations.However,in light of the counterexamplesthat havearisenin the narrow
content literature,we havereasonto beskepticalthatsuchaccountswill succeed.

To seewhat goeswrong, considerthe following strategy to provide symbol
constitutivecomputationalrelations.Theremightbeapopulation of ÔnovicesÕwho
all know the samesmall amountof information about a kind. Let usemploy talk
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of Ômental ÞlesÕ.Now, in the mental Þlefor a natural or artiÞcialkind concept, a
novicemayonly havethemostverybasicfacts.For example,someonemayknow
only that ÔspruceÕnamesa type of tree.Other novice tree recognizers mayhave
thisverysparsegraspof thiskind of treeaswell. So the proponentof molecularism
aboutsymbolsmay ask:why canÕta mental word for sprucesbe sharedbetween
the novices;i.e. thosewho alsohavethis very skeletal spruceconcept? A similar
scenariocanapply to names;considerthe contrastbetweenanexpertÕsknowledge
of Einstein anda novicewho may only know that heÕsthe personwho devised
relativity theory.

While such a project may initially inspire hope, what ruins the prospects
for interpersonalmolecularisttypes for symbols for namesand kind terms is
that insofaras there is any differencein computational role between tokensof
identical symbol types,counterexamplesto computational lawscan ensue.(And
further, asI will explain, such counterexamplescannotplausiblybe takento be
tolerableexceptions.)For let usnow considertheComputational-levelFregeCases
Argument. This argumentcontendsthat without individuation of LOT symbols
by total computational role, either there will be missedpredictions or therewill
be Ôcomputational-level Frege casesÕ.By a ÔFregecaseÕI mean a certain sort
of counterexamplethat arisesfor psychologicallawsthat subsumestatesthat are
individuated in a mannerthat istoo coarselygrainedfor the purposesof capturing
importantbehavioralsimilarities.Fregecasesarewell-known in the literature on
broad content and intentional explanation.15 To considera well-known Frege
Case,considerSophoclesÕOedipus,who didnÕtrealize thatawomanhe wanted to
marry,ÔJocastaÕ,happenedto be his mother. Oedipushastwo distinct MOPs,or
waysof representing the sameperson,andhe doesnÕtrealize that theyco-refer.In
the literature on mental content, this situation createsproblemsif intentional laws
areRussellian,or sensitive to broad(roughly,referential) content. For the lawsare
indifferentto OedipusÕdistinct waysof conceivingthings,and Oedipusthreatens
to beacounterexampleto thebroadgeneralization:

(M) Ceterisparibus,if peoplebelievethat they shouldnÕtmarry Mother and
theydesirenot to marryMother, theywill try to avoidmarryingMother.

OedipussatisÞesthe antecedentof (M) but failsto satisfy the consequentsince,
in virtue of his trying to marry Jocasta, it is true, accordingto a broadcontent
psychology,that he tries to marry Mother. Now, Frege casescan ariseat the
computationallevelaswell. In general,Fregecasesaresituationsin which an agent
satisÞesthe antecedentof a psychologicalgeneralization, but fails to satisfy the
consequentbecausethe theorytreatsmental representationsasbeingtypeidentical
thatare,in fact,causallydistinctin the waythe mental representationsfunction in
the systemÕscognitiveeconomy.

15 Formoreon intentional-levelFregecasessee:Aryo, 1996;AydedeandRobbins,2001;Fodor,
1994;Schneider,2005;Rupert, 2008.

� 2009TheAuthor
Journalcompilation� 2009Blackwell PublishingLtd



TheNature of Symbolsin theLanguageof Thought 533

This being said, the strategy behind the Computational-level Frege Case
argumentisthefollowing:AssumethatP issomeprincipleof individuation of LOT
primitivesandthatP isnot equivalentto individuation by totalcomputationalrole.
WouldnÕttherebecasesin which two LOT expressionsaretypeidenticalaccording
to P while differing in their total computational roles?If therearenÕt, then P is
just equivalentto a principle that typesLOT primitivesin termsof samenessand
differenceof total computational role. But as I will arguebelow, if thereis a case
in which two LOT tokensof the sametypediffer in total computationalrole, then
eithertherewill be missedpredictionsor therewill be Fregecases.

HereÕsthe argument: Let ÔCRÕdenote the causalrole of agiven LOT token,a.
And let ÔCR*Õdenote an individuation condition for the type that a is a token
of. CR* is a condition that employsindividuation by computational role, where
the computational role includesevery computational-levelcausalrelation that the
token entersinto with other primitivesexceptfor onerelation, R*. So R* isnot
individuativeof the typethata isa tokenof. But ahasR*. I takeit thatthecausal
relationsthat specifythe computational role of a given token aredetailedby the
computational laws.So thereisagivencomputational law,L, which speciÞesR*.
Now, let bbeatokenthatonly hasthe causalrolespeciÞedby CR*, and not CR,
becauseblacksR*. And let ussupposethatlike a, b istypedby CR*. Then,either:
(i), both aandbwill notbesubsumablein L. Or, (ii), theywill both be subsumable
in L. In the caseof (i) the theorywill havea missedprediction: it will missthat a
hasa causalrelation that is speciÞedby L. (ii) Now considerthe secondscenario,
in which theywill both be subsumablein L. In thiscasebdoesnot havethe causal
relationdetailedby L. Sowe wouldnÕtexpectit to behavein accordancewith L.
Hence,bwill beacounterexampleto L.16

Further, this sortof counterexamplewill be a kind of Fregecase:anagentwill
satisfytheantecedentof L, but fail to satisfythe consequent, becausethe theoryof
symbolstreatstokensasbeingtypeidenticalthatare actuallycausallydistinct in the
way they function in the differentsystemÕscognitive economies.For instance,let
R*, beingacomputationalrelation betweensymbols,bearelation suchas:

When S has#it is raining# and #an umbrellais available#,ceterisparibus,S
will hold #reachfor umbrella#.(WhereÔ#ÕdenotesLOT symbols.)

And supposethatJosesatisÞestheantecedent,but likesto berainedon. Hence,he
doesnot satisfytheconsequent. Thisisdueto the uniquecomputationalroleof his
#raining# thoughts.Now, it maystrike oneasbuildingtoo muchinto the nature
of a symbol to saythat JoseÕs#raining# token is individuatedby this featureof its
conceptualrole. But let usseewherenotdoingso leadsus.For Fregecasesat the
computational levelcannotbe solved.Both Fodor andmyselfhavetried to solve
intentional-levelFregecasesby sayingthat theyare includedin the ceterisparibus

16 A versionof thisargumentalsoappearsin Schneider(2009b);there,it isusedfor thepurpose
of illustratingaproblemwith molecularism.
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clausesof intentional laws,because they are tolerableexceptions (Fodor, 1994;
Schneider, 2005).In making such an argument (inter alia),one explainsthat there
wasadifferencein underlyingMOPs(i.e.LOT states),andthattheindividualdidnÕt
realize thatthestatesreferredto thesameindividual.Althoughit iscontroversialto
cashout MOPssymbolically,it isplausibleto expectthat suchphenomenashould
beexplainedat a theoreticallevelthat is sensitive to the particularrepresentations,
or MOPs, that the subjecthaswhen shehasthe Fregecase.For the proponent
of LOT, this level is the symbolic or computational level.17 Without going into
detail concerningthe intentional-levelcases,let mesimplyobservethatevenif this
strategy worksin the intentionalcase,the crucialthing to note isthatunlike Frege
casesarisingat the intentionallevel,in thecaseof computational-levelFregecases,
accordingto the LOT/CTM picture, thereis no theoretically appropriate lower
psychologicallevelto appealto, for, aswith intentionallevelcases,the explanation
of the FregecasesinvolvesMOPs. When symbolsare typed in a mannerthat is
more coarselygrainedthan holistic computational role, therewill be instancesin
which individualssatisfy the antecedent, but not the consequent, for reasonsthat
arerightly consideredto be psychologicalandMOP involving, but which LOT
cannotexplain.This incompletenessin the theory iscertainly not in keepingwith
the traditionalLOT program,which holdsthat mental processesare exhaustively
syntaxdriven.

In sum,thingsdo not appearto bodewell for positions that run short of the
extremeview that symbolsareindividuated in termsof their total computational
roles.Further, this argumentis somewhatdifferent from the previoustwo, asit
can be stated in a way that doesnot assumeClassicismor CTM. For the gist
of the argumentis that without individuation of modesof presentation by total
computational (or for non-computational theories,narrow functional)role, then,
either will be missedpredictions, or there will be counterexamplesto certain
psychologicallaws.The argumentshouldgeneralize to alternate conceptions of
guisesor modesof presentation. Philosophy of mind hassuggested a number
of entitiesthat might play the theoretical role of modesof presentation. (Some
well-known candidates are: narrow contents, activation patterns in connectionist
networks,or LOT symbols.)Thebasicsof the argumentseemto presentademand
for ataxonomyof psychologicalstatesin termsof total functionalor computational
role, althoughit isup to the proprietary theoryto say how suchMOPsareto be
construed.Theupshotseemsto be that, unlessoneindividuatespsychologicalstates
in this extremelythin manner,either missedpredictionsor counterexampleswill
ensue.18 Thus,my Þrsttwo arguments,which suggestthatsymbolswouldbesliced

17 For an in depthdiscussionof explanationof intentionallevelFregecasesseeSchneider,2005.
Here, I arguethat Fregecasesare explainedby certainintentionalgeneralizations,as well as
underlyingdifferencesin MOPs.SeealsoRupert, 2008,for an extensionof my approach.

18 This isnot to saythatall psychologicalkindsneedto beindividuatedin thisway. Indeed,this
pictureiscompatiblewith an appealto asemanticor intentionallevelaswell, which subsumes
thoughtstaxonomizedby their broadcontents.See,e.g.Fodor,1994;Schneider,2005.

� 2009TheAuthor
Journalcompilation� 2009Blackwell PublishingLtd



TheNature of Symbolsin theLanguageof Thought 535

very thinly, cannotbe construedasyieldinga psychologicalkind that is, from the
vantagepoint of anycognitivescience,unnecessaryandavoidable.

This concludesmy discussionof the threearguments.We shallnow turn to an
important objection to this picture. Asnoted, therea signiÞcantworry that arises
for functional role views that deÞnea mental state by the role it playsin oneÕs
completecognitiveeconomy.Criticschargethatsuchviewsarenot ÔpublicÕ.In the
following section, I respondto thisworry asit arisesfor my own view.

2. Publicity-Based Objections

As many know, publicity requirements are common in the concepts literature.
There, it is consideredby many to be a reasonablerequirementon a theory of
conceptindividuation that any plausibletheory must provide a sensein which
different individualscan have the sameconcept.19 Now, in the context of my
theoryof symbols,both Prinz and Fodorhaveraisedpublicity concernsof arelated
sort.20 Accordingto the LOT picture, computational generalizationsaresensitive
to LOT symbols.But I have just claimedthat primitive symbolsare typed by
their total computational roles.And this sort of view is notoriouslyÞnegrained,
resultingin asituationin which few, if any,symbolsareshared.Asaresult,different
individualswill apparently not fall underthe samecomputational generalizations,
for, on the symbolprocessingview of cognition, computationalgeneralizationsare
supposedto be sensitiveto symboltypes.At best,psychologywould havesystem
speciÞclaws,lawsthatcovertheworkingsof aparticularsystemat agiventime.So
psychologywill not bepublic.

The objection isßawedfor the following threereasons:

ReasonOne: Publi city in Terms of Referential/Externalist Explanation

According to the LOT picture, vocabularyitems in the languageof thought
play the role of neo-Fregeanmodesof presentation (MOPs), being the ways
that the individual represents the world. It is crucial to note that LOT doesnÕt
require the view that the MOPs be semantic entities.Rather,LOT symbols,being
computational, are plausiblyregardedasbeing non-semantic. Indeed,the LOT
view of the nature of MOPs is usuallyconjoinedwith an externalistview of
semantic content, for manyÞnd externalismto be independently plausible.With
thisin mind, to theextent thattherearesemantic or intentionalgeneralizationsthat
subsumeindividualswith respectto broadcontents,systemswill be ableto satisfy

19 For example,Prinz, 2002andFodor,1998.
20 In conversationand personalcorrespondence. Murat Aydedealsooffers this criticism of a

relatedview of symbolindividuation,which hecallstheÔNarrow FunctionalistAccountÕin his
helpfuldiscussionof LOT symbol individuation (2000).Heattributesthenarrowfunctionalist
view to Stich,1983.
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the samepsychologicalgeneralizationsdespite the factthat technically,theydo not
sharethesameMOP/ symboltypes.

Of coursea natural question to askis:doescognitive sciencerequirethat there
be suchgeneralizations?I believeso. Indeed,Ned Block, JerryFodorand Zenon
Plyshynhaveall arguedthat cognitive scienceneedslawsthat subsumeagents by
thebroadlyreferentialpropertiesof their internalmentalstates(Block,1994;Fodor,
1994;Pylyshyn, 1986).Let uscallsuch generalizationsÔreferential generalizationsÕ.
In callingfor such generalizations,theyarguethat suchgeneralizationscancapture
predictiveuniformitiesbetweenmentalstatesthataredistinctwaysof representing
the samereferent. This isbecause,giventhatpeoplelive in thesameenvironment
andhavesimilar mentalstructures,peopleÕsbehaviortowardsthe referenttendsto
convergedespitesmall (andevenlarge)differencesin their waysof representing
the world. However, if intentional lawsare solelysensitive to narrow contentsor
computationalstates,anypredictive uniformity in their referent-directed behaviors
is lost. One maythink of water asÔthe stuff with that containsboth hydrogenand
oxygenÕ;another may think of it as,Ôthe liquid peoplelike to drinkÕ,and soon.
Nonetheless,both partiessatisfy manyof the samewater-related generalizations.
Differentsystemshavingdistinct waysof representingthesameentity will frequently
behavein similarwaysbecausethey areembeddedin similar environments and
becausethey makesimilar demandson theseenvironments.But how would this
tendencytowardsimilarthoughtsand behaviorsbe capturedby thegeneralizations
of apurelynarrowpsychology?21

A critic mayretort that this point speaksto intentional explanation, rather than
explanation abouttheinternalcomputationalworkingsof asystem.Andtheoriginal
problemis still presentfor computational explanation, evenif sharedintentional
explanationispossible.Forhow iscomputationalexplanationpossibleif individualsdo
not sharethesamesymbols?To speakto thecomputationalsideof things,I believe
that explanation in computational psychologydoesnot literally require shared
LOT expressions.Indeed,it hasbeenwidely observedthat that the mainemphasis
of computational explanation is not the subsumption of events in laws;instead,
it is mainly concernedwith explanation by functional analysisor decomposition
(Block, 1995;Hardcastle,1996;Cummins,1983).But asI illustratein my second
reasonbelow,evenon aholistic construalof symbols,suchexplanation canstill be
public.

21 The critic may retort that the very need for generalizationssensitiveto broad content
arisesbecausemy theory saysthat computationalstatesare not public. This is not the case,
however.For we shoulddistinguisha situation in which contents/computationalstatescan
be individuatedin a way that is system-speciÞc, and thus not shared,from a situationin
which they are shared,but (what the critic regardsas) ÔreasonableÕcognitiveor perceptual
differencesindividuatethe mentalstates.Evenif thereisamannerof typingof computational
states/contentsacrossdistinct systems,any plausibletheory of typing will distinguishstates
with very differentconceptualroles.However,evenwhen thereare ÔreasonabledifferencesÕ
betweenthestates,in general,peopleÕsbehaviortowardsthereferent tendsto converge.Such
convergence canbecapturedby broadlaws.
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ReasonTwo: Publicity In Terms of Functional Analysis

Accordingto the method of functionalanalysis,a system is describedin termsof
the causalorganization of its componentsand the way in which the components
interrelate. Thosewho offer publicity worriesfail to note that functionalanalysis
doesnot requirethatsystemshavesymbolsof thesametype.Consider,for instance,
oneof themostfamiliarintroductory-level discussionsof functionaldecomposition,
Ned BlockÕsÔThe Mind asthe Softwareof the BrainÕ(1995).Block providestwo
examplesof functionaldecomposition; on both of theseexamples,the description
of themachineÕsfunctionalorganization abstractsawayfrom theactualsymbolsthat
the machinecomputes.Considerthe Þrstexample:

Supposeonewantsto explainhow we understandlanguage.Part of the system
will recognize individualwords.Thisword-recognizer might be composedof
threecomponents,oneof which hasthe taskof fetchingeachincomingword,
oneat a time, andpassingit to a secondcomponent. The secondcomponent
includesadictionary,i.e. alistof all thewordsin thevocabulary,togetherwith
syntactic and semantic information about eachword. Thissecondcomponent
comparesthetargetwordwith wordsin thevocabulary(perhapsexecutingmany
suchcomparisonssimultaneously)until it getsamatch.Whenit Þndsamatch, it
sendsasignalto athird componentwhosejob it is to retrievethe syntactic and
semantic information stored in the dictionary.This speculation abouthow a
modelof languageunderstandingworksissupposedto illustratehow acognitive
competencecanbeexplainedbyappealto simplercognitivecompetences,in this
case,thesimple mechanicaloperationsof fetching and matching (Block, 1995).

Of course,this caseis very simple. But it is designedto be like actual cases
of functional decomposition in cognitive science.Notice that all of the mental
operationsareexplainedwithout appealto the particularsymbolsin the deviceÕs
memory.This is becausedifferentsystemswill processdifferentwords,and may
havean entirelydifferentvocabularyin its database.The explanationof fetching
andmatchingtasksneedsto abstractaway from the particularwords,in order to
unite similarphenomenainto asharedexplanatory framework.

Now letusturn to anactualcaseof functionaldecomposition in cognitivescience.
ConsiderAlan BaddeleyÕsinßuential explanation of working memory (Baddeley,
1986, 2003). It does not require shared MOPs or symbols because it abstracts
awayfrom suchdetails, focusinginsteadon the generalprocessingof anycontents
of working memory.Baddeleyconceivesof working memory(WM) as a system
that providesÔtemporarystorageand manipulation of the information necessary
for complex cognitive tasksas languagecomprehension,learningand reasoningÕ
(1986).His focusisnot on the particular contentsof memory, but on providing a
functionaldecomposition thatbeginswith a tripartite divisionof the WM system.
Working memory is comprisedof a Ôcentral executiveÕ,which is an attentional
controlling system,and two slavesystems:theÔphonologicalloopÕ,whichstoresand
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rehearsesspeechbasedinformation, andthe Ôvisuospatial scratchpadÕ,which holds
and manipulatesvisuospatial information (Baddeley,1986,2003).The workings
of eachof theseslavesystemsare describedin a way that abstracts awayfrom the
particularitemsin oneÕsdatabase.Of course,I cannotwalkthroughall theexamples
of functional decomposition in cognitive science.But it is fair to say that at this
point, the burdenison thecritic to showthat functionaldecomposition would be
ruinedby a failureto arriveat a theoryof sharedsymbols.AsfarasI cantell, even
if symbolsarenÕtshared,computationalpsychologyisstill public in itsmostcrucial
explanatory dimensionÑ thatof functionaldecomposition.

I shallnow outline yetanothermannerin which psychologycanbepublic,even
if symbolsare not shared.This discussionbeginswith an objection to the above
position.

ReasonThree: ‘Symbol Neutral’ Generalizations

The objection observesthe following: although much of scientiÞc psychology
is concernedwith explaining cognitive capacities,there is alsomuch interestin
discoveringand conÞrminglawsor effects(Cummins,2000). And it is in the
domainof laws,if not functional decomposition, that the problem with symbol
typesinfects the possibility of computational explanation, or at leastan important
part of computational explanation. For if symbolsaretaxonomized by their total
computationalroles,therecannotbecomputationallawsthatcoverdistinct systems.

Here, IÕdlike to emphasize that that any failure to arrive at sharedsymbol
typesdoesnot infect the possibility of computationalexplanation in termsof laws.
For onething, computationalpsychologyfrequently appealsto generalizationsthat
quantify overLOT symbols,but without quantiÞcation overparticularsymboltypes.
SuchstatementsgeneralizeoverLOT expressionswithout actuallyspecifyingthem.
I shallcalltheseÔsymbolneutralÕgeneralizations.

Let me say more. In the context of debatesover the plausibility of narrow
content, it wassuggested that computational psychologyactually consists in laws
that quantify over MOPs in general,without actually quantifying over particular
types.22 Thissuggestion strikesmeasapt, although,asI will explainbelow,symbol
neutral lawsare not the only sorts of lawsthat computational psychologyappeals
to. But to focuson the symbolneutral laws,for now, I think thereisastrongcase
to be madethat suchgeneralizationsarepresentthroughoutcognitive science.In
the context of thenarrowcontentdebate, Block givesthe following example:

If onewantsW andalsobelievesthatG isrequiredfor W , then,ceterisparibus,
onewill try to do G.

22 Fodor,1987.Block alsobrießygivesthissuggestionin his1998.BlockÕssuggestionconcerns
narrowcontents,but on hisview, narrowcontentsareindividuatedby computationalrelations
betweensymbols.I havearguedelsewherethat this form of content is not reallya form of
contentat all (Schneider,2005).
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Notice that suchgeneralizationsdo not requirea theory of sharedMOPs (i.e.
narrow contents, LOT symbols,or whatever); all that is requiredis that there
be a principle of individuation that distinguishesMOP typeswithin a given
system, that is,synchronicallyandintrapersonally.23 Indeed,within Þeldsthathave
generalizationsthat covermodesof presentation an appealto suchneutral lawsis
commonplace.Consider,for instance,generalizationsaboutmemoryand attention,
which abstract away from the particular itemsbeing processed,focusinginstead
on generalpatterns that explain phenomenalike storagecapacity, encoding,and
retrieval. For example, considerGeorgeMillerÕsgeneralizationabout the upper
limit on thenumberof itemsin workingmemoryÑ hisÔmagicalnumberseven,plus
or minustwoÕ.24 And MOP neutralgeneralizationsarerife throughouttheliterature
on concepts aswell. Consider,for example,the prototype effects discoveredby
EleanorRosch and her cohorts.25 MOP neutral generalizations are also found
throughout work on socialcognition, e.g. in generalizations that areconcerned
with patterns involving socialstereotyping, which abstract awayfrom the details
of a particularcase,andfocuson generalpatternsof thinking and behavior.26 And
considerÔsyntacticÕor proof theoretic versionsof logicalgeneralizaionslike Modus
PonensandConjunction Elimination.

Now, I do notmeanto suggestthatcognitivescienceonlyhassuchgeneralizations.
For computationalpsychologyclearlyÞndscertainmorespeciÞcgeneralizationsto
beof interest. For instance,consider:

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

However,I do not think the presenceof suchgeneralizationsposesa problemfor
my accountof symbols,for such generalizationsarebesttakenasbeingreferential.
Intuitively, even if there are such things assharednarrow contents or shared
symbols,if this generalization was sensitive to such types, it would artiÞcially
excludeindividualswho seemto satisfythisgeneralization. For individualsnormally
do havedifferencesin themodesof presentation of the moon(or horizon, or sky),
while still experiencingthe moon illusion.27

Indeed,I suspectthatit isonly in explainingthedetailedworkingsof aparticular
system that computational psychologyneedsto appealto lawsthat quantify over

23 Here,I amtrying to put the issuein away thatdoesnot assumethatresearchersin such Þelds
uniformly believein LOT. Of course,the proponentof LOT will construeMOPs asbeing
symbols.Otherswill construeMOPsasnarrowcontents,activation patternsin connectionist
networks,etc.

24 Miller, 1956.
25 Rosch,1976and1978.
26 Manysuchgeneralizationsarelaidout in Kunda,1999.
27 Somemight Þnd my referential interpretationof (M) to be unsatisfactory, asthe domain

of computationalpsychology seemsto be narrow and syntactic. However, the law, while
obviouslybeinga prediction, is actually a statementthat is to be explainedby a particular
computationalaccount of themoon illusion.It isnot itselfintendedto serveastheunderlying
computationalaccount.For morediscussionseeCummins,2000.
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particularsymboltypes.Such lawswould clearlyneedto quantify over particular
symbol types,for they are supposedto detail a machineÕstransition from one
symbolicstate to another. If one wanted an accountof the particular workings
of a systemÑ e.g. to explainhow a particular systemsatisÞesa given cognitive
functionÑ the explanation would needto invokeparticularLOT states.But here
I would askthe critics,why would apublicity requirementbeappropriate in such
contexts? Such explanations,by their very nature, are supposedto dealwith the
idiosyncratic workingsof aparticularsystem.

So my answerto FodorandPrinz isthataholistic typeindividuation of primitive
symbolsdoesnot ruin the possibility of computational explanation for a number
of reasons.First, functional analysisis still available.Second, it is fair to say that
computational psychologyconsists in somegeneralizationsthat arereferentialand
otherswhich quantify overLOT symbols,but not by their types.Evenon aholistic
construal of symbols,differentindividualsare ableto satisfyboth of thesesorts of
generalizations.And thirdly, on my view, computationalpsychologyonly needsto
quantify over particular symboltypeswhen explanation of the detailedworkings
of a system is being provided.And in this domain,it is far from clearwhy any
publicity requirementisappropriate.

Havingsetasidepublicity worries,wearenow readyto turn to an issuerequiring
more discussion.The three arguments which I presented suggestthat symbols
shouldbe typedby their rolesin computation. But whatdoestotal computational
roleamountto?I would now like to makethe notion of atotal computationalrole
moreexplicit, asit isdoingagooddealof work in the threearguments.I will also
identify aspeciÞcindividuation condition basedon the threearguments.

3. Total Computational Role

In essence,I haveclaimedthatthe totalcomputationalroleof asymbolistherole it
playsin the relevantÔprogramÕ.But whatdoesthismean?Let usassumethat there
areinternalrepresentationsÑ patternsof energyor matter insidethe headÑ that,
accordingto thesymbolmanipulationview, fall into symboltypes.Accordingto the
proponentof LOT, such patterns instantiate rules;itemslike production rules(Ôif
preconditions1, 2 and 3 are met, do actions1 and 2Õ). We canthink of theserules
asalgorithms,or linesin alargerprogram;suchare the rulesthatdescribecognitive
processes.In light of this, the question of what computational role amounts to is
reallythe following question: whatrules,(or algorithms)doesthebrainÔrunÕ?

We canrestrict our question abit: LOT is intendedto beatheorythatdescribes
cognitive processing;processingin what Fodor calls the ÔcentralÕsystem.By a
Ôcentral systemÕFodor meansa subsystem in the brain in which information from
the different sensemodalities is integrated, behavioris planned,and conscious
deliberation occurs.A central system is informationally unencapsulated: that is,
its operationscandraw upon information from potentially anycognitive domain
(Fodor, 1983).This being said,given that the central systems are supposedto be
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the domain to which LOT applies,it is natural to look to ongoing and future
researchon the central systemsfor the neededalgorithms.The point isnot which
algorithmsaresensiblecandidatesÑ I happento think certain work is promising,
but it iswell-known thatcognitivescienceknowsfar,farmoreaboutmodular,and
in particular,sensoryprocessesthanit doesabout highercognitive function.28 An
inventory of central algorithmsisanundertaking of a futurecognitivescience.

Nonetheless,we canÞgureout how to individuate symbolstoday:

(CAUSAL) A symbol is deÞnedby the role it playsin the algorithmswhich
describethe centralsystem.

Evenif onedisagreeswith thecontentof thecurrenthostof computationaltheories
of thecentralsystems,it issufÞcientto agreewith my claimthatthecentralsystems
will eventually be computationallydescribedÑ that is to say,therewill eventually
be algorithmsavailablethat can be summonedin an individuation condition in
which symbolsaretypedby their role in thecentralsystems.29 (And, reader,if you
acceptLOT yetare not in agreementwith theclaimthatalgorithmswill befound,
it is reasonableto ask: why shouldyou believein LOT at all?For if the central
systemsarenÕtcomputational, why is LOT, which is a computational accountof
the mind, supposedto be correct?IsnÕtthe primary domainof LOT supposedto
bethe centralsystems?)30

We cansay a bit more about the content of CAUSAL at this point in time,
however. CAUSAL includesat least the following two sorts of algorithms.
First, thosewhich I have describedasÔsymbol neutral generalizationsÕ;that is,
generalizations that quantify over LOT symbolsin general,but not by their
particulartypes(e.g.considerModusPonensor GeorgeMillerÕsgeneralization about
the chunksof manageableinformation thatworking memorysystemscancontain).
And second,theaforementionedgeneralizationsthatquantify overLOT expressions
by their speciÞctypes(e.g.whensystemShasthe mentalsentence#x is in pain#
thenShasthe mental sentence #assistx#). This lattersort of generalization playsa

28 For a discussionof certain work on the central systemswhich may be useful in identifying
candidatealgorithmsseeSchneider,2007andms.

29 For an overviewof progresson uncoveringcognitiveprocesses(e.g.attentionand memory)
seeGazzaniga,Ivry and Mangun,2002.

30 It isworth underscoringthatCAUSALindividuatessymbolsby thealgorithmsthatcharacterize
thecentralsystemsand not theactualcausalproÞleof thegivensymbol.In general,in deÞning
a mental state by its causalrole, one can proceedby deÞningor individuatingit only by
its actual causalhistory (what hasbeencalled the Ôactual causalproÞleÕ)or one can, more
inclusively,deÞneit by its dispositions,some of which maynot be exercised.Consider,by
way of analogy,choosingbetweendeÞninga property, like being glass, by what it actually
happensto do during the time in which it exists,versusdeÞningit by what it can do aswell
(that is,what it is capableof doing compatiblewith the laws, undervariouscircumstances).
The natureof apiece of glassclearlyoutrunsits actualcausalproÞle.Similarly,if symbolsare
individuatedonly by thealgorithmstheyhappento satisfy (analogously,the linesof aprogram
that actuallyrun) they will be mischaracterizedasbeingtype identicalin casesin which the
actualhistoryof thedevice is too short.
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key role in symbol individuation. For if only the Þrstsortof generalization typed
symbols,asMurat Aydedehasnoted, it would not be sufÞcient to distinguish
intuitively distinctLOT expressions,asmanydistinctsymbol typeswhich havethe
samegrammatical role (e.g. #dog#, #cat#) cansatisfy the samesymbol speciÞc
generalizations;suchgeneralizationsarequite generic.31

We have yet an important issueto consider concerninghow to formulate
CAUSAL. DoesCAUSAL merelyclassifysymboltypeswithinagivensystem, or, in
additionto this,doesit licenseclaimsaboutthe ÔacrosssystemÕcase?That is,does
it allowthatdifferenttokensin distinctsystemscanbetypeidenticalinsofarasthey
playthe sametotal computationalrole?ThroughoutthispaperI havepresupposed
anafÞrmativeanswer;but it isimportantto illustratewhy thisisthecase.To answer
our question we must ask whether the three aforementioned arguments merely
suggestaÔwithin systemÕcondition, or whethertheyspeakto theacrosssystem case
aswell. To appreciatethe differenceconsider:

P1. Within a givensystem, two tokensbelongto the sametype if and only if
theyplaythe sametotal computationalrole.

P2. For any two systems,or within a given system,two tokensarethe same
typeif andonly if theyhavethesametotal computationalrole.

(Where,again,by Ôtotal computational roleÕI meanthe role the symbol playsin
the algorithmsthatcognitive scienceultimately employsto characterize thecentral
systems.)Note that P1 isweakerthanP2 in the sensethat P1 issilent concerning
the across systemcase.P1 is compatible with the denial that any acrosssystem
condition exists;on the other hand,P1 isalsocompatible with the following:

P3. For anytokenx in system S1 and anytokeny in S2, x and y canbeof the
sametypeyet playdifferentcomputationalroles.

In this case,thereis a Ôwithin systemÕcondition, P1, that typestokensby the total
computationalrole thesymbolplaysin thegivensystem. But for the caseof typing
tokensacrossdifferentsystems,a different standardapplies(perhaps,for instance,
molecularismholds).

Now, whatprinciple(s)dothethreeargumentssupport?ArgumentTwo supports
P1 only, for it wasclearlylimited to the within systemcase(for it beganwith,
ÔAssumethat withina givensystem,two primitive symboltokens,a andb, are of
symboltype T1, but a hasthe following causalrelation that b doesnot have. . .Õ).

31 Aydede,2000.AsAydedenotes,it istheinclusionof thesesortsof generalizationsasalgorithms
which individuatesymbolswhich leadsto the failure of symbolsto be shared.If only the
formersortsof generalizationsindividuatedsymboltypes,symbolswouldbesharedall thetime.
Becausethis lattersort of generalization containstypesthat arenÕtsharedsome may suggest
thatsuch arenot boneÞdegeneralizations.However,theyaregeneralizationsin thefollowing
senses:(i), aswith theÞrstsortof generalization, theyarerulesthesystemusesto stateabstract
relationshipsbetweenvariables,allowing oneto expressgeneralizationscompactly, learn,and
representrelationshipsthathold for allmembersof agivenclass.(Marcus,2001p. 5). (ii). They
can be shared,at leastin principle,by systemshavingall and only thesamecentralalgorithms.
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What aboutArgumentOne?Overall, the discussionin ArgumentOne refersto
individuation within the rulesof a particular program.However, the argument
couldbeconstruedassupporting P2, theview thattokens,evenin distinct systems,
must function the same way in the same programto be type identical. Consider,
for instance,theexampleof agameof chess,which Haugelandraisedasanexample
of a symbol manipulationgame.It is very much in keepingwith thisview to say
that differenttokenson differentboardsaretypeidentical (e.g.tokensof the type,
rooks) insofarasthey function the samewayin all and only thesamerules.

We do not needto developthis issuehowever,for we Þndfurther supportfor
P2 from ArgumentThree.Asdiscussed,thereisat leasta position in logicalspace
in which P1, beingsilent about the cross-system case,is conjoinedwith a cross
system condition like P3. However, ArgumentThree can be viewedasboth an
argumentagainstP3 as well as an argumentfor P1 and P2. This argumentsays
thatpsychologyneedsanaturalkind thatisindividuated by thetotal computational
role, otherwisethere will be counterexamplesor missedpredictions.Recallthat
the argumentinvolved stipulating that two tokens,x andy, are individuated by
the samecondition, CR, yet x hasa computational relation, R*, that y lacks.As
it happens,the argumentcanactuallybepresented in two ways:x andy couldbe
within a given systemor in distinctsystems.Soconsiderthe distinct systemcase,
and as before,assumethat x hasa computational relation, R*, that y doesnot,
and that further, the individuation condition, CR, is insensitive to R*. On the
commonassumption that causalrelationsarebackedby laws,therewould thenbe
acomputational law,or at leastanomologicallynecessarygeneralization, L, which
speciÞesR*. But then either: (i), both a andb will notbe subsumablein L. Or,
(ii), they will both be subsumablein L. In the caseof (i), the theorywill havea
missedprediction: it will missthat a hasa causalrelation that is speciÞedby L.
(ii) Now considerthe secondscenario,in which they will both be subsumablein
L. In this caseb doesnot havethe causalrelation detailedby L. So we wouldnÕt
expectit to behavein accordancewith L. Hence,b will be a counterexampleto
L. This modiÞedversionof ArgumentThreethusprovidesreasonto believethat
acrosssystems,tokensaretype identicalonly if they are characterizedby all and
only the samealgorithms.And becauseit isuncontroversialthat samenessof total
computationalrole issufÞcientfor samenessof type,the condition canreadÔifand
only ifÕ.So ArgumentThreeyields,in its acrosssystem incarnation, an argument
againstP3 and for P2. (And in its within system incarnation, it is an argument
for P1.)

A further problemwith P3 arisesaswell. For let usask:what would an across-
system symboltype reallyamountto? Unlessone canrefute the threearguments
oneiscommitted to typeindividuatingvocabularyitemsin thelanguageof thought
within a given system by total computational role. So if P3 is appealedto aswell,
this leavesonewith two sortsof classiÞcatory schemesfor vocabularyitemsin the
languageof thought: one schemefor the within system caseandanother for the
crosssystem case.Such an approachis on the wrong track,however:it doesnot
makesenseto speakof aÔlanguageof thoughtÕthatisonly supposedto apply to the
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acrosssystemcase,and yetbe the languageof thought. For alanguageto qualifyasa
languageof thought, it should be theactual languagethat the system computesin,
andwhich describesthesystemÕsunderlyingpsychologicalprocesses.32

The upshot: the argumentsof this papersuggestthat P1 andP2 hold but P3 is
falseÑ anacrosssystemcondition islicensedonly insofarasthe systemsin question
arecharacterized by all and only the samecentral algorithms.And this bringsus
to the important issueof why, given that P2 holds, IÕveneededto arguethat
publicity obtainsevenif symbolsarenÕtshared.The reasonis that, asnoted,given
that P2 is correct, for sharedsymbolsto exist at all, different individualsÕcentral
systemsmust be characterized by all and only the samealgorithms. Plausibly,
this occursin the Twin Earth case,as the ÔtwinsÕare molecularduplicates.(And
indeed,this could be an explanatory advantagefor LOT, if it adopts the present
view of symbolindividuation, for it allows for samenessin symbol/MOP across
twins,despitesemantic differences.)Theproblemconcernstheordinary(non-twin)
case.Researchon the central systems is only in its infancy;to saythat different
individualsÕcognitivesystemswill bespeciÞedby the samealgorithmsstrikesme as
highly speculative,especiallyin light of the fact that thereare massiveindividual
variations in prefrontal cortical processing.The plausibility of LOTÕstheory of
symbolsshould not standor fall with this issue.It is for this reasonthat I assumed
symboltypesare not shared,arguingthatexplanation isnonethelessÔpublicÕ.

Let me now turn to some important objections to this notion of total
computational role and to the related individuation condition. First, a natural
objection is that my appeal to as yet undiscoveredalgorithms is problematic,
becauseit is merely a promissorynote to a future cognitive science.First, the
factthat the nature of the algorithmsis largelyunknown doesnot makethe three
argumentsofferedin section oneanylessplausible.For theseargumentswouldseem
to apply,whatevertherelevantalgorithmsturn out to be.Second,suchan objection
would also rule out all formsof a posteriorifunctionalism,as all appealto largely
asyet undiscoveredlaws,but without anysubstantial argumentasto why such a
posterioriapproachesareimplausible.For the presentapproachismerelyaninstance
of the generalapproachof psychofunctionalism.This would leaveuswith purely
armchairapproachesto mental state individuation, yet without anyrealargument
for the ineffectivenessof aposteriori functionalism.And third, rejecting CAUSAL
for this reasonis tantamount to ruling out all proposalsthat individuate an entity
by causalpowers,(e.g. Sydney ShoemakerÕstheory of the nature of properties),
for presumably,suchcausalpowersareultimately a matter of scientiÞcdiscovery.
Clearly,one canoffer compellingarguments for an individuation condition, say,

32 It could be that thereis someincentive for the proponentof LOT to adopt an intrapersonal
individuationcondition for symbolsandanacrosssystemMOP of adifferentsort (wheresuch
arenot LOT symbols).While the paperdoesnÕtrule out sucha project, I seeno reasonto
believethat psychologyneedssuch a kind. For even if individuationby total computational
role is takento be the only mannerof individuationof MOPs, (asI am happyto assume
herein),I havearguedthatpsychologycan,in fact, bepublic.
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on the nature of properties,in absenceof knowledgeof the precisecontent of the
laws,(dispositions,causalpowers,etc.) themselves.

A secondobjection will occur to thosefamiliar with Jerry FodorÕsattack on
the centralsystems.Fodorhimselfwould deny that the programcanbe speciÞed.
Stronger yet, he would be inclined to deny that such a program exists. For
interestingly,sincethe Modularityof Mind he hasheld that the central systems
seemto defy computational explanation. (Indeed,this is a central claim of both
hisTheMind DoesnÕtWorkthatWay(2000)and LOT2 (2008).)In the context of
our discussion,FodorÕswell-known concerns,if correct, aswell aschallengingthe
computational nature of the central systems,presentan additionalobstacle to the
LOT program.For if symbolsmustbe individuated by their computational roles,
andif Fodoriscorrectthatthecentralsystemsareprobablynot evencomputational,
the languageof thoughtprogrammustfail.For how, in suchascenario,cansymbols
beindividuatedby theircomputationalroles?33 If Fodoriscorrect,thecentralsystems
arenot computationalto beginwith. Thisobjection isparticularlyworrisome(and
indeed,surprising)asit comesfrom the leadingproponentof LOT andCTM.

The problemsthatFodor worriesplagueCTM divide into two kinds,andboth
purport to show that the successof cognitive sciencewill likely be limited to
the modules.The Þrst sort of problem concernswhat Fodor hascalledÔglobal
propertiesÕ;featuresthatamentalsentencehaswhich dependon how the sentence
interactswith alargerplan(i.e.set of sentences),rather thanthe typeidentity of the
sentencealone.In akeypassage,Fodor explains:

The thought that there will be no wind tomorrow signiÞcantly complicates
your arrangements if you had intended to sail to Chicago,but not if your
planwasto ßy, drive or walk there.But, of coursethe syntax of the mental
representation that expressesthe thought #no wind tomorrow# is the same
whichever plan you add it to. The long and short is: the complexity of
a thoughtis not intrinsic; it dependson the context. But the syntax of a
representation isoneof itsessential propertiesand sodoesnÕtchangewhenthe
representation is transported from one context to another. So how could the
simplicity of a thoughtsuperveneon itssyntax?Aspleaserecall,CTM requires
it to do (2000,p. 26).

The rough argument(which I shall call ÔThe Globality ProblemÕ)seemsto be
the following. Cognition seemssensitive to globalproperties.E.g. the addition
of a new sentencein LOT frequently complicates an existing plan. But CTM
holdsthat cognition, beingcomputation, issensitive only to theÔsyntaxÕof mental
representations.And further,syntacticpropertiesare contextinsensitivepropertiesof
amental representation. That is,whatamental representationÕssyntactic properties
aredoesnot dependon whatothermental representationsin aplanit iscombined
with: it dependson the type identity of the LOT sentence.But whether a given

33 Notice that thisobservationholdsfor theaforementionedmolecularistproposalaswell.
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mental representation hasthe globalproperties that it haswill typically depend
upon the contextof other representations in a plan. That is, it dependsupon the
natureof theotherLOT sentencesin therelevantgroup.So it seemsthatcognition
then cannotbe wholly explainedin termsof computationsdeÞnedover syntactic
properties.Thus,CTM is false.34

Thesecondproblemconcernswhatmanyhavecalled,ÔTheRelevanceProblemÕ:
the problem of whether and how humansdetermine what is relevant in a
computational manner.The RelevanceProblem is often put in the following
way: If one wants to get a machineto determine what is relevant, it seemsthat
the machine would needto walk through virtually every item in its database,in
order to determinewhether a givenitem is relevantor not. This is an enormous
computational task,andit could not beaccomplishedin aquick enoughwayfor a
systemto actin realtime.Of course,humansmakequickdecisionsaboutrelevance
all the time.So, it lookslike humandomaingeneralthought(i.e. theprocessingof
the central systems)isnot computational (Fodor 2000,2008).

Elsewhere,I haverespondedto bothof FodorÕsconcerns.First, Kirk Ludwigand
myselfhave arguedthat the problemthat Fodor believesglobalpropertiesposefor
CTM isa non-problem(Ludwig andSchneider,2008;Schneider,2007).Further,
IÕvearguedthat althoughthe relevanceproblemis a seriousresearchissue,it does
not justifythegrim view thatcognitivescience,and CTM in particular,will likely
fail to explaincognition (Schneider,2007).While I do not have time to delveinto
all of theconsiderationsraisedagainstFodorÕsproblems,I canquickly sketch afew
shortarguments.

Supposethat one can show that both problemscan emergein the context
of uncontroversiallycomputationalprocesses.Then, the presenceof a globality or
relevanceproblemdoesnot entail thatthesystem in question isnon-computational.
I shallnowproceedto dothis.Consideratinkertoychess-playingprogram.Suppose
that a humanopponentmakesthe Þrstmoveof the game,movinga certain pawn
onesquareforward.Now, the programneedsto decide,giventhe information of
what the previousmovewas,which future moveto execute.

(i) The Globality Problem Emerges. Suppose that there are two game
strategies/plans in the programÕsdatabase,and the programneedsto selectone,
given the Þrstmove. Let one plan involve getting the bishop out early in the
game,while theotherplaninvolvesgetting therook out earlyin thegame.(Where
ÔearlyÕmeans,say, within three turns.)Now, let us formulate a sort of globality
worry: notice that the impactthat the addition of the information aboutwhat the
opponentÕsÞrstmove wason the simplicity of each of the two plansdoesnot
appearto supervene on the type identity of the string of symbols encoding the
information about the opponentÕsÞrstmove.Instead,the impactof theaddition of
the string of symbols to the simplicity of eachplan dependson the way that the
string interactswith theothersentences(i.e.syntactic strings)in theplan.Thus,(the

34 For a longer discussionof this issueand a more detailedversionof FodorÕsargumentsee
Ludwig andSchneider,2008.
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Globality Argumentcontinues)theprocessingof thechessprogramisnot syntactic,
andhence,not computational. So, it seemsthat a Globality Problememergesin
the context of highly domain speciÞccomputing (Schneider,2007,2009a).

(i i) The Relevance Problem Emerges. Skillful chessplaying involvesthe
ability to selecta move basedon the projected outcomeof the move as far into
the future of the gameaspossible.So chessprogrammersroutinely deal with a
massivecombinatorial explosion. In order to quickly determine the bestmove,
cleverheuristics must be used.This is preciselythe issueof locating algorithms
that bestallow for the quick selection of a future movefrom the greatestpossible
projection of potential futureconÞgurationsof the board(Marslandand Schaeffer,
1990).And this is just the Relevance Problem, asFodor and other philosophers
havearticulatedit (Schneider,2007,2009a).

In sum:both problemsemergeat the level of relatively simple,modular,and
uncontroversiallycomputational processes.If both problemscan occur in the
context of uncontroversiallycomputational processes,the presenceof a globality
or relevanceproblem doesnot entail the conclusionthat the system in question
is non-computational. And this is the conclusionwhich is neededto undermine
CAUSAL.

Further,we canquickly identify the underlyingßawin the Globality Argument.
The globality problem is supposedto arise from the fact that the sameLOT
sentence,e.g. #no wind tomorrow#, may differ in the effect it has,depending
upon the typeidentity of the other sentencesin the plan.However,this factdoes
not reallyintroduceaproblemfor CTM, for it iscompatible with the requirement
that LOT syntax be context insensitive (i.e. the requirementthat tokensof the
samesymboltypewill makethe samesyntactic contribution to everybeliefset that
they Þgurein). The samemental sentencecando thisbecauseall a LOT sentence
contributesto a computation is its type identity; the type identity of a sentence
can havea different impacton different plans/groupsof sentences.The impact
depends upon the type identity of the addedsentence, together with the nature
of the algorithmsand the type identity of the other sentencesin the group. To
considerananalogouscase,considerthe casein which oneaddsa new premiseto
anexisting argumentin Þrst-order logic. When the premiseis put into a different
argument, thesamepremisemayhaveadifferentimpact; for instance,in onecase,
it maybring abouta contradiction, in another case,it maynot. But the difference
in impact, althoughit isnot a matter of the type identity of the premisealone,is
still syntactic,depending on the typeidentity of thepremise,togetherwith the type
identity of the other sentencesin the argument, and the rules(Schneider,2007).

In contrast to the globality problem, which is merely a non-problem, the
relevanceprogramdoespresentquite a challengeto programmers;the challengeis
to selectjudiciousalgorithmswhichmaximizetheamountof information subjectto
the constraintsof realtime.However,if my aboveargumentconcerningrelevance
iscorrect, it isimplausibleto claimthatarelevanceproblementails thatthesystem
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in question is likely non-computational.35 Now, there might be an alternative,
more plausibleformulation of the problemthat relevancepresents for CTM; in
Schneider (2007)I walk through different formulationsthat could lend support to
FodorÕsview that the central systemsarelikely non-computational.But for now,
let me suggestthat a very differentway to proceedwith respectto the Relevance
Problem is to assumethat the presenceof a human relevanceproblem is not
terribly differentfrom relevanceproblemsexisting for other computationalsystems.
But, in the humancase,the ÔsolutionÕis a matter of empiricalinvestigation of the
underlyingbrainmechanismsinvolvinghumansearches.Thisalternative approach
assumesthatevolution hasprovidedhomosapienswith algorithmsthatenablequick
determination of what is relevant, andfurther, it is the job of cognitive scienceto
discover the algorithms (Schneider, 2007).On this view, we must resistFodorÕs
suggestion that researchin cognitive scienceshould restat the modules(Fodor,
2000).It seemsthen that individuation by computational role, and thusLOT, are
still in business.

4. Conclusion: Recon�guring the LOT Approach

WeÕvecovered a good deal of terrain. I have suppliedthree arguments for
the individuation of symbolsby total computational role. I then argued that
psychologicalexplanation canbepublic,evenon a holistic construalof symbols.I
then speciÞedthe notion of computational role of interest. My overarchingview
is that the presenttheoryof symbols,while untraditionalin thesensethatdifferent
individualsdo not sharesymbols,deservesfurther consideration. Further, if anyof
the threeargumentsfor symbolholismhold, then it is fair to saythat thisview of
symbolsistheonlytheory that the proponent of CTM canappealto.

Now, indulgeme for a moment and assumethat my three arguments work.
Underthisassumption,LOT looksverydifferent. Remember:LOT wasdeveloped
in the absenceof atheoryof symbols,despite the ironic factthatitskeycontention
is that cognition is symbolprocessing.Now, given the centrality of symbolsto

35 Might FodorÕsconcern be insteadthat the centralsystemscannotbe computationalbecause
computationalsystemscannot solverelevanceproblems?But thisisincorrect; therearealready
programsthatcarryout domaingeneralsearchesovervastdatabases.ConsiderInternetsearch
engines.In about 200ms. one will receive an answer to a search query involving two
apparentlyunrelatedwordsthat involvedsearching a databaseof over a billion webpages.Is
his idea,instead,that there is somethingdistinctive about searchesthat involve the central
systems,makingsuchsearchesinfeasiblefor the central systems,and thussuggestingthat the
central systemsarenot computational?If so,IÕmnot surehow the argumentis supposedto
go: FodorÕsRelevance Problemconcernedhow to sift through massesof datain real time.
But domaingeneralityentailsnothing aboutthe size of a databasethat a search draws from.
Consider,e.g. a databaserecording the massof everymass-bearingparticle in the universe.
This would be domainspeciÞc, yet be of a much greatersize thananysearch that a central
systemundergoes,for it involvesfar moreinformationthanisencodedin any humanÕsmemory
(Schneider,2007).
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LOT, it isnot surprisingthat whenthe dustÞnallysettleson the question of what
symbolsare, theveryfaceof the LOT programisaltered.While certain featuresof
the reconÞguredLOT will becontroversial,thereare someclearimprovementsto
the LOT framework.Theseare the following. If my view of symbolsis correct,
then LOT hasa concrete theory of the fundamental nature of cognitive mental
states (or ÔMOPsÕ),and further, it can summon theseMOPs in an account to
naturalize intentionality, explaining how intentional mental states are ultimately
physicalrelationsbetweenthesymbolic mind and entitiesin theworld. In addition,
oncethe algorithmsdescribinghigher-cognition arewell understood, a taxonomy
of symbolictypescan be provided,a key step to determiningwhether symbolic
computationsarein factrealized by connectionistnetworksor whateverstructures
areappealedto by apenultimate computationalneuroscience.

Other resultsof the presenttheoryof symbolswill likely be morecontroversial.
First, if it is correct,asdiscussed,the centralsystemsmustbe computational.This
is becausesymbolsthemselvesareindividuated by central algorithms.Sothesuccess
ofLOT requiresthatFodorÕsinjunctionthatresearchin cognitivesciencerestat themodules
beresisted(Fodor, 2004;Ludwig and Schneider,2008;Schneider,2007).But again,
I am unworried by this, for IÕvearguedthat FodorÕsarguments that the central
systemsare likely non-computationalare ßawed.

A secondresultisevenmorecontroversial.If my view of symbolsiscorrect, the
LOT programwill featurean entirelydifferent, andarguablysuperior,versionof
Conceptual Atomism(alsocalledÔInformationalAtomismÕ).Conceptual Atomism
holdsthat lexical concepts lack semantic structure, being in this senseÔatomsÕ.It
further holdsthat a conceptis individuated by two components:itsbroadcontent
anditssymboltype.Because,asdiscussed,symbolnatureshavebeenneglected,only
the semantic dimensionof the theoryseemsto havebeendeveloped.(Indeed,the
ConceptualAtomistsÕconceptsareoftentakenasbeingequivalentto broadcontents,
despite the fact that they areindividuated by their symboltypesaswell).36 Now,
in the literature on concept individuation the LOT programfamouslyopposes
pragmatist accounts of the nature of thought, whereby Ôpragmatist viewsÕFodor
meansclaimsthatoneÕsabilities(e.g.oneÕsrecognitional,classiÞcatory,or inferential
capacities)determine the nature of concepts(Fodor 2004,p. 34). Indeed,Fodor
proclaimsin Conceptsthat pragmatismis a Ô. . . catastrophe of analytic philosophy
of languageandphilosophyof mind in the lasthalfof the twentieth centuryÕ.And
in his LOT 2 he seesthe developmentof conceptual atomism,and indeed,of
LOT itself,as representing an important alternative to pragmatism:Ô. . . [O]ne of
the waysLOT 2 differsfrom LOT 1 is in the single-mindednesswith which it
identiÞespragmatismasthe enemyparexcellenceof Cartesianrealismaboutmental
statesÕ(2008,p. 12).

36 Fordiscussionof ConceptualAtomismsee(Fodor,1998;LaurenceandMargolis,1999;Levine
andBickhard,1999).
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Justas LOT is supposedto be non-pragmatist, so too LOT is said to be
Cartesian. For instanceconsideratypicalcharacterizationof thePragmatist/Cartesian
oppositionappearingin PhilosophicalStudies, by BradleyRives:

Pragmatistsclaim that conceptsareindividuated in termsof the role theyplay
in the cognitive lives of thinkers,e.g. in terms of their role in inference,
perception, andjudgment. Cartesians,on theotherhand,hold thatnoneof the
epistemic propertiesof conceptsareconcept-constitutive (Rives,2009).

RivescallsmeaÔCartesianÕ(p. 23)Ñ thisisdoubtlessguilt by association.
But LOT isnÕtCartesian; it cannot be. If I am correct about the nature of

symbolsthen bothLOT and therelateddoctrineof ConceptualAtomismarepragmatist
theories. Consider:if Concept Pragmatismis, asFodor claims, the view that a
conceptÕs nature is, at leastin part, a matter of the role it playsin oneÕsmental
life, then Conceptual Atomism must embracepragmatism. For IÕvearguedthat
symbolsmustbe individuated by the role they play in oneÕscognitive economy.
Now, perhapsconceptsshouldnÕtbe individuatedby symboltypes.However,the
proponentsof LOT arelikely to say they that conceptsarethusindividuated,and
to thisextent they aretherebycommitted to conceptpragmatism.Further,evenif
the proponentof LOT sets asideConceptual Atomismanddoesnot individuate
conceptsby symboltypes,it isstill inevitable thatLOT ispragmatist. For symbols,
individuatedby theroletheyplayin thought, are theverysoul of LOT. Theappeal
to pragmatismis therebyinescapable.

One Þnal observation. Some might have the naggingworry that my results
actually leavethe dialectical situation worsefor LOT. For the fact that symbols
arenot shared,from system to system, meansthat overall,LOT is lessattractive
than the other competing theoriesof the inner vehicleof thought. I am not so
convincedthat thereareplausiblenon-holistic theoriesof narrow content, (of a
sort that areplausiblyinvokedaskindsin cognitivescience),but I mustleavethis
issuefor another time.37 However, it is fairly uncontroversialthat connectionist
state individuation is holistic.38 And, in anycase,argumentthreeofferedageneral
challengeto other theoriesof MOP individuation; unlessMOP typesare cut very
Þnelytherewill be counterexamplesto psychologicallawsor psychologywill be
incomplete. If this argumentis correct, then the generalquestfor sharedMOPs
maybe leadingusin the wrongtheoreticaldirection.

Additionally,it iscrucialto bearin mindthemotivationsfor advancingacriterion
for individuating symbolswhich wereraisedin the courseof our discussion:

(i) That CTM, as a computational theory,providea well deÞnednotion of
a symbol;

37 I discussthis issuefurther at Schneider,2005.For nice discussionsof the varioustheoriesof
narrowcontentseePrinz,2002,andSegal,2000.

38 Indeed,thechiefproponentseemsto agree(Churchland,2005).
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(ii) ThatLOT specifythenatureof MOPs, which aresupposedto be theinner
vehicleof thoughtandwhich aresupposedto Þgurein anaccountof how
to naturalizeintentionality;

(iii) To expressthe intuitive sensein which twinsin the Twin Earthcaseshare
the sameinnerpsychologicalstates;

(iv) To providea kind which enablespsychologyto detail the computational
conÞguration of aparticularsystem, andto explain the narrowcausation of
thought.

In sum,the theoryservesavariety of important functions.And crucially,although
symbolsarenÕtshared,thereis,surprisingly,no violation of ÔpublicityÕ.For I have
observedthat thereare numerouswaysin which computationalpsychologyisstill
public,evenif symbolholismisin force.

DepartmentofPhilosophy,
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InstituteforResearchin CognitiveScience
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