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1 FORM AND SUBSTANCE IN PHONOLOGY

This paperattemptgo groundphonologywithin psychology Thatis, we areinterestedn phonol-
ogy asabranchof the studyof mentalrepresentatiorthe psychologyof mind. In orderto develop
this ‘phonologyof mind’ we needto understandhe relationshipbetweenform andsubstancen
linguistic representationA coherentaccountof this distinctionhasyet to be proposedor either
phonologyor syntax.We attemptto contrikute to this necessarynquiry in the domainof phonol-
ogy by first defining‘form’ and‘substance’thencritiquing somerecentwork which implicitly or
explicitly touchesontherelationshigoetweerthetwo. Wewill amguethatcurrenttrendsin phonol-
ogy fail to offer a coherentonceptiorof form andsubstancendarealsoinconsistentvith basic
principlesof science.Sincewe arenot proposinga completealternatve modelof phonology we
invite thereadetto reflecton how our proposalsouldbeimplementedr on how ourassumptions
(which we believe arewidely sharedn principle,if notin practice)shouldbe modified.

It hasproven quite usefulfor linguiststo conceve of a grammarasa relationshipbetween)
a setof symbols—entitiesuchasfeaturesand variables,constituentdik e syllables,feet, NPs,
etc,; andii) asetof computations—operationghoseoperandaredravn from thesetof symbols,
suchasconcatenatiorgeletion,etc Thesetof symbolsandrelationstogetherdescribetheformal
propertief the system Relevantquestionsn discussingormal propertiesnclude’ls thesystem
rule- and/orconstraint-based?Do operationsapplyseriallyorin parallel?’;and‘Are therelimits
onthenumberof operandseferredto in the courseof a givenphonologicakomputation?’

Theissueof substancessentiallyarisesonly with respecto the setof symbolsandthe extent
to which their behaior in phonologicalcomputationis driven by what they symbolize. For the
sale of simplicity we restrictourselesin this discussionto the setof phonologicalprimitives
known asdistinctive featuresandto the representationshich canbe definedascombinationsof
distinctive features.

We will concentratén this paperon this notionof substancé phonologicarepresentationn
brief the questiorwe areinterestedn is thefollowing:

(1) Do the phoneticcorrelateqi.e., the substancedf a particulardistinctive featureor feature
bundlehave any non-arbitrarybearingon how thatfeatureor featurebundleis treatedcby the
computationakystem?

It is trivial to show thatlanguagedgliffer in thattheir computationabystemdreatspecificfeatures
or featurebundlesdifferently— for example,Standardsermanhascodaobstruentevoicing and
Englishdoesnot. Fromthiswe canconcludethatlanguagesantreatthe samesymbolsdifferently:
A morechallengingproblemariseswhenwe find anapparenexampleof cross-linguisticallyuni-
versal,seeminglynon-arbitrarytreatmenbf afeatureor featurebundle.In suchcasesve mustask
ourselhesthefollowing:

(2) Is the obsened patterna reflectionof substantre constraintson the computationakystem
(i.e.,thegrammar)or is the patterndueto othercauses?

Othera priori plausiblecausesnclude,aswe shallshav in whatfollows, the procesof language
changethe natureof the languageacquisitiondevice, samplingerrors,etc. From the standpoint
of grammaticatheory factorssuchassamplingerrorsareobviously uninteresting However, lan-

guagechangeandthenatureof thelearningpatharealso,strictly speakingnotpartof grammatical
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theory Themodularapproacho linguistics,andto sciencen generalyequireghatwe bothmodel
the interactionsbetweenrelateddomains,and also sharplydelineateone domainfrom another
Occamsrazordemandshat,in doingso,we avoid redundang andthe postulationof unnecessary
factors.

Evenbeforeproceedingo our agumentthatgeneralizationshatbearon patternsof phonetic
substancearenot relevantto phonologicaltheoryaswe defineit, we canseethatthereis poten-
tially muchto gainfrom this modularapproachn thatit positsthatuniversalphonologyshouldbe
studiednot just acrosdanguagesbut alsoacrossnodalities. Whatis sharedby the phonologies
of signedandspolenlanguages®e believe thatphonologyconsistsof a setof formal properties
(e.g., organizationinto syllablesand feet, featurespreadingprocessesjhat are modality inde-
pendentandthusnot basedon phoneticsubstanceThe goal of phonologicatheoryshouldbeto
discovertheseformal properties: Failureto appreciatehis goalhasresultedn rampantsubstance
aluse’in the phonologicacommunity

We discussvariousaspect®f substancabusein section2-5. In section6, we offer amodest
contribution to a substance-frephonology In section7, we returnto substancevith a discussion
of the putatve phenomenorof phoneticenhancemenin grammars. Section8 ties togetherthe
precedingsectionswith argumentsagainstunctionalist'explanation’in linguistics. We arguethat
dysfunctionalisteasoningaresaswell asits betterknown rival. Section9 providesa concluding
pleafor amodularapproacho thestudyof soundpatternan humanlanguages.

2 THREE EXAMPLES OF SUBSTANCE ABUSE IN GRAMMATICAL
THEORY

2.1 Positional Faithfulnesan Bekman(1997)

Beckman(1997)proposeshe constraintsn (3a-b)asmembersf the universalconstraintset:

(3) a.IDENT-o(hi)

A sggmentin theroot-initial syllablein the outputandits correspondenin the input
musthave identicalvaluesfor thefeature[high].

b. IDENT(hi)

Correspondensggmentsin output and input have identical valuesfor the feature
[high].

As Beckmanexplains, this setof constraintsallows faithfulnessto a feature,like [high], to be
maintainedin somecontets, but not others,sincethe contet sensitve constraint(3a) can be
rankedabove amarkednesgonstrainthatis violatedby, say the presencef highvowels,* HIGH,
whichin turnis rankedabove the generalconstrainin (3b). In otherwordstherankingin (4) will

allow surfacehigh vowelsonly in root-initial syllables.

1This paperexpandson Hale& Reiss(2000).We aregratefulto audiencest Montreal-Ottawa-drontoPhonolayy
Workshop1998 at the University of Ottava andat the Berkeley PhonologylLaboratory aswell asto Noel Burton-
Roberts,Morris Halle, Bill ldsardi, Madelyn Kissock, Afton Lewis, Jean-PhilippeMarcotte and Ida Toivonenfor
discussiorandchallengingeriticism thatimprovedthe paper The authors’namesappeaiin alphabeticabrder
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(4) IDENT-04 (hi) >> *HIGH >> IDENT(hi)
Thisis assumedo be awelcomeresult;

The high rankingof positionalfaithfulnessconstraintsrelative to boththe moregen-
erallDENT constraintandmarkednesgonstraintsyieldstheresultthatfeaturesand/or
contrastsn just thosepositionswhich are psydolinguisticallyor perceptuallysalient
arelesssusceptiblego neutralisatiorthanin otherlocationswhich are not protected.
[Beckmanl1997:8.emphasisn original.]

Beckman(p.5) citesmorethanten psycholinguisticstudiesto supporther claim that word-initial
materialis moresalientthanmedialor final material> We believe thatthe correctconclusionto
bedrawn from this psycholinguisticevidenceis the exactoppositeof thatwhich Beckmandraws 3
Encodingthefindingsof psycholinguistiexperimentationn thegrammaiis amistale becausé is
possibleto achieve the sameempiricalcoveragewithout positingnen mechanismék e positional
faithfulness' Considerthefollowing alternatie account.

We know that childrenacquirespokenlanguageprimarily on the basisof acousticinput from
spealersin their environment,with UG providing constraintson the hypothesisspace’. We also
know that phonologicalcontrastsare bestdistinguishedand recalledwhen occurringin certain
positions. Imaginea child exposedto a language£; which allows high vowelsin all syllables
— initial, medialandfinal. Imaginefurtherthat £, hasinitial stressandthatstresss realizedas
relatively increaseddurationandintensity Giventhis scenariojt is easyto seethata child con-
structingL, onthebasisof ouputfrom £; couldconsistentlyfail to acquireacontrasbetweermid
andhigh vowelsin relatively short,quietsyllables(thosethatarenon-initial andthusunstressed),
but succeedn acquiringthis distinctionin initial syllableswhich arestresse@ndthuslongerand
louder Thistype of relationshipbetweenl; and £, is known as‘soundchange’(in particular as
a ‘conditionedmeiger’). Onthe otherhand,it is highly implausiblethat an acquirerwould con-
sistentlyfail to correctly analyzethe mid/high contrastin longet louder (stressedyyllables,yet
successfullyanalyzethe contrasin relatively short,quietsyllables.Notethatthis implausibility is
manifestindependentlyf our view of the natureof UG.

We seethereforethat the existenceof positionalfaithfulnessphenomenaan be understood
asmerelyreflectingthe natureof the learningsituationand not a reflectionof ary grammatical
principle®

(5) If theacousticcuesof a givencontrastin the targetlanguageare correctlyanalyzedoy the
acquirerin a context wherethey arerelatively weak,they will alsobe analyzedcorrectlyin
acontet wherethey arerelatively strong.

2|t is unclearwhetherthis generalizatiorwould hold, say in alanguagewith non-initial stress.lt is alsounclear
whetherBeckmans extensionof psycholinguistidindingsconcerningwvord-initial syllableto root-initial syllablesis
justified. However, we will assumefor purpose®f this discussionthatBeckmanhasstatedthe relevantgeneraliza-
tionscorrectly

3We wish to stresghatwe arenot singlingBeckmanoutfor ary reasorexceptfor thefactthatherpaperappeared
recentlyin awidely readjournalandis well-written andclearin its agumentsandassumptions.

4For otheragumentsagainstcontext-sensitve faithfulnessseeReiss(1996:315).

51t maybe a usefulidealizationto assumehat UG doesnot just constrainthe learningpath,but completelydeter
minesit. We suspecthat sucha positionwill prove mostfruitful in sketchingan explicit theory of acquisition,but
justificationfor this goesbeyondthe scopeof this paper

5Thisideais discussedanorethoroughlyin Hale (forthcoming).
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Notethat(5) is essentiallydefinitional,sincethe strength or acousticsaliencepf a contrasts just
a measureof how easyit is to perceve. Whatis mostimportantto understands thatthe theory
proposedhereis not meantto replacea synchronicaccountof the data. So, the bestsynchronic
analysismust somehav be ableto generatevowel neutralizationin noninitial syllables. (5) is
meantto guideusin choosinga theory of grammarin which to couchthat synchronicaccount,
but (5) is not part of the grammar Whaterer theoryof phonologyoneadopts,it mustbe ableto
synchronicallygeneratehetype of patternghatBeckmandescribesbut the predictionsgenerated
by the correcttheory quaphonologicaltheory neednot replicatethe predictionsderivablefrom
(5).

By adoptingthe view of soundchangeproposedere,we seethatmary supposedlyphonolog-
ical tendenciespr markednesgatternsareactuallyemegentpropertiesthatis epiphenomenal.
‘Positional faithfulness’is due, not to the natureof phonolay, but to the ‘sifting effect’ of ac-
quisitionon the incidental,arbitrarynatureof the phoneticsubstanceSinceeffectssuchasthose
obseredby Beckmaralreadyhave a coherenextragrammaticahccountwvithin acquisitiontheory
(andit is necessaryin ary event,to have an acquisitiontheory), building positionalfaithfulness
into a theoryof universalphonologyis a misuse,or aluse,of phoneticsubstancen theorycon-
struction.

2.2 Irl-insertionin McCarthy(1993)

McCarthy's (1993)discussiorof intervocalic r-insertionin Massachusettgnglishis fairly well-
known, soan exampleshouldbe sufficient for illustration. In this dialect,anunderlyingsequence
like Wandaarrived is realizedwith a‘linking’ [r]: Wanda[r] arrived. As McCarthyhimselfnotes
(andasdiscussedy LaCharig & Paradis1993andHalle & Idsardi1997)“r is demonstrablyhot
thedefault consonanin English” (189). Thatis, it is not the maximally unmarled consonanthat
an OT accountpredictswould emegein sucha situation. In orderto accountfor the insertionof
[r] McCarthy proposesa specialrule of r-insertion: “a phonologicallyarbitrary stipulation,one
thatis outsidethe systemof Optimality” (190). Thereare several problemswith this proposal,
mary of which are insightfully discussedoy Halle & ldsardi. However, we proposethat one
of their criticisms requireselaboration. Halle & Idsardirightly point out that “reliance on an
arbitrary stipulationthat is outsidethe systemof Optimality is equivalentto giving up on the
wholeenterpris€337); buttheseauthorsdonotdiscussvhatwe considetto bethemostimportant
point: grammarglo containarbitraryprocessesMcCarthy's grammathasanarbitrarycomponent
(containingruleslik e r-insertion)and a non-arbitrarycomponen{containingthe substantre OT
constraints).Sucha theoryis empirically non-distinctfrom the theorywe proposebelow, which
positsthatall grammaticacomputationsarearbitrarywith respecto phoneticsubstanceThis is
becauséhe setof phenomenagredictedto exist by our theory (with only arbitrary processesis
identicalto the setof phenomengredictedo exist by McCarthy’s theory(with bothnon-arbitrary
andarbitraryprocesses)SinceMcCarthymustadopta modelwhich allows arbitraryphenomena
(liker-insertion), theadditionto thetheoryof a specialsubcomponertb accountor alleged‘non-
arbitrary’ phenomenaiolatesOccams Razor

Thediachronicsourceof r-insertionis transparent—theelevantdialectsalsoexhibit r-deletion
in codas,so insertionreflectsrule-inversiontriggeredby hypercorrection.Again, the diachronic
factsdo not make a synchronicaccountunnecessaryut they shov usthatbasicallyidiosyncratic



historicaleventsaffect specificgrammars— and,in part,how they maydo so.

2.3 Structuml constaintson non-structues

Perhap®neof the mostproblematiccaseof substancalusewe have comeacrosds McCarthy's

(1994) appealto parameterizeadonstrainto accountfor opacity effectsin Hebrev spirantiza-
tion by invoking the notion of constraintschema.McCarthy makessomereasonablesimplifying

assumptionn thisfirst attempt:

| will assumehatevery constraintis a prohibition or negative target definedover no
morethantwo segments, andj3. Thatis, the canonicalconstraintis somethingdike
*{«,B}, with appropriateconditionsimposedon « and 5. Theseconditionsare as
follows:

(i) aspecificatiorof thefeaturalpropertieof o andg asindividual segments.

(i) aspecificationof the linear orderrelationbetweenn andg (a < 3, 8 < «, or
bothin the caseof mirror-imagerules. ..

(i) aspecificationof the adjacenyg relationbetweeny ands (e.g.,strict adjaceny,
vowel-to-vowel adjaceny ...

The decompositiorof the conditionsimposedby a phonologicalconstraintwill
be crucialin accountingfor the rangeof opacity phenomenaEven moreimportant,
though,is this: eachcondition—thefeaturalcompositionof «, the featuralcomposi-
tion of 3, linearorderandadjaceng—mustalsonamethe level (underlying,surface,
or either)atwhichit applies.Correspondenc&heoryallows usto make senseof con-
ditions applyingat onelevel or the other As a bookkeepingdevice, | will statethe
constraintsn theform of atable. ..

We reproduceherethe schema-basedonstraintthat McCarthy proposego accountfor Tiberian
Hebrev Post-wcalic Spirantization.

(6) Constraintfor Opacityin Hebreav SpirantizationMcCarthy1994)

| | Condition | Level |

o \% Indifferent
B [-son,-cont] | Surface

LinearOrder| a > 3 Indifferent
Adjaceny Strict Indifferent

As McCarthysays‘In correspondencerms,the meaningof this constraints this: the constraint
is violatedif asurfacestopg or its underlyingcorresponderis immediatelyprecededby avowel”
As pointedout in Reiss(1997), this powerful constrainttype hasseveral problems. First, it
compromiseshe OT notionof a universal,innateconstraintsetby allowing apparentlyanguage-
specificparameterizedonstraints.This may not be a seriousproblem,sinceit representsn at-
temptto definetheform of possibleconstraintsin otherwords,McCarthycouldbeinterpretedas



presentinga theoryin which the intensionaldescriptionof the setof constraintds universal,but
languagewary in which constraintghey actuallyincorporatgbasedon evidencepresentedo the
learner)’

Most relevant to our presentpurposeshowever, is the fact that suchconstraintsundermine
implicit andexplicit appealto phoneticgroundingof well-formednesgonstraintdn McCarthy's
work. For example,McCarthyandPrince(1995:88)referto a constraint'VgV asthe “phonolo-
gizationof Boyle’s Law”. It is incoherento arguethata constraintis motivatedby the factsof
phoneticswhenthe structuresivhich violate this constraintneednot be surfacestructurestrings.
In fact,they neednot exist asstringsat anylevel of representation

3 NEO-SAUSSUREANISM

The conclusionwe wish to draw from the abore examplesandmary otherslike themis thatthe
bestway to gainanunderstandin@f the computationabystemof phonologyis to assumehatthe
phoneticsubstancdésay the spectralpropertiesof soundwaves)that leadsto the constructionof
phonologicakntities(say featurematricesheverreflectshow thephonologicakntitiesaretreated
by the computationakystem. The computationakystemtreatsfeaturesandthe like asarbitrary
symbols.Whatthis meanss thatmary of the so-calledphonol@ical universals(oftendiscussed
underthe rubric of markednessparein factepiphenomenderiing from the interactionof extra-
grammaticafactorslik e acousticsalienceandthe natureof languagechange.lIt is not surprising
that even amongits proponentsmarkednessuniversals’are usually statedas ‘tendencies’. If
our goalasgeneratie linguistsis to definethe setof computationallypossiblehumangrammars,
‘universaltendenciesareirrelevantto thatenterprise.

We thereforeproposeextending the Saussureamotion of the arbitrary natureof linguistic
signsto the treatmenbf phonologicakepresentationky the phonologicalcomputationakystem.
Phonologyis notandshouldnotbegroundedn phoneticssincethefactswhich phoneticgrounding
is meantto explain canbe derived without referenceao phonolayy. Duplicationof the principles
of acousticsaandacquisitioninsidethe grammarconstitutesa violation of Occams razorandthus
mustbe avoided. Only in this way will we be ableto correctlycharacterizehe universalaspects
of phonologicakcomputation.

JohnOhala(e.g., 1990) hasdonethe mostto demonstrate¢hat mary so-calledmarkedness
tendenciesanbe explainedon phoneticgroundsandthus shouldnot be explainedby principles
of grammar Examplesdiscussedy Ohalainclude patternsof assimilationandthe contentsof
phonemicinventories. For an extensve bibliographyon this topic seeOhala(1998). We differ
from Ohalain our useof the term ‘phonology’ (which for him coversall aspectof the sound
systemsf humanlanguageput wholeheartedlyendorsehis approach.

"McCarthydoesnot explicitly make this argument,but it seemso usto be a bettertheorythanthe standardOT
claim thatall constraintsareliterally presentn all grammars.Of course,adoptingour suggestednterpretationwill
force OT practitionergto revise their views on acquisitionand,especiallyemegenceof the unmarled This view of
OT would alsomake it muchcloserto atheoryof learnedrules.



3.1 Substancén SPE

It is obviousthatour proposakunscontraryto mostof thediscussionn Chapterd of SPE(Chom-
sky andHalle 1968). This chapterstartsout with an‘admission’thatthe theorydevelopedin the
earlierchapterss seriouslyflawed:

Theproblemis thatourapproacho featuresto rulesandto evaluationhasbeenoverly

formal. Supposefor example,thatwe weresystematicallyto interchangdeaturesor

to replace[aF] by [-aF] (wherea is +, andF is afeature)throughoutour description
of Englishstructure. Thereis nothingin our accountof linguistic theoryto indicate
that the resultwould be the descriptionof a systemthat violates certainprinciples
governinghumanlanguagesTo theextentthatthisis true,we have failedto formulate
the principlesof linguistic theory of universalgrammay in a satisactorymanner In

particular we have not madeuseof the fact that the featureshave intrinsic content.
[400].

Later in the chapterChomsk and Halle themseles acknavledge that, with the above-quoted
assertionthey areon thewrongtrack:

It doesnot seemlik ely thatan elaborationof the theoryalongthe linesjust reviewed
will allow usto dispensavith phonologicaprocessethatchangdeaturedairly freely.
The secondstageof the Velar SofteningRule of English(40) andof the Seconadvelar
Palatalizationof Slavic strongly suggestghat the phonologicalcomponentrequires
wide latitudein the freedomto changefeaturesalongthelinesof the rulesdiscussed
in thebody of thisbook[428].

In otherwords,Chomslky & Halle ultimatelyrecognizethatthetruly importantpartsof thephonol-
ogy, in thesenseof the onesthatareunnatural arethosewhich cannotbe derivedfrom functional
considerationsf naturalnessT hisconclusions echoeclsavhere:“Wherepropertieof language
canbe explainedon such‘functional’ grounds,they provide no revealinginsightinto the nature
of mind. Preciselybecausédhe explanationsproposedhereare ‘formal explanations, precisely
becausehe proposedrinciplesarenot essentiabr evennaturalpropertiesof any imaginablean-
guagethey provide arevealingmirror of themind (if correct)”(Chomsky 1971:44).

We proposeahatswitchingthefeaturecoeficientsasdescribedn thefirst quotationmightlead
to thedescriptionof systemghatarediachronically impossiblehumanlanguagegonesthatcould
never arisebecausef the natureof languagechange) but not to onesthat are computationally
impossible. The goal of phonologicallytheory asa branchof cognitive sciencejs to catejorize
whatis a computationallypossiblephonology giventhe computationahatureof the phonological
componenbf UG 8

3.2 Computatiorvs. Transduction:A Placefor Substance

It is importantto note that the precedingdiscussions not meantto imply that the mappingof
soundto featuress arbitrary It is only the treatmentof phonologicalrepresentationwithin the

8This agumentaswell asotherideasin this paper wasanticipatedoy Hellberg (1980) SeealsoBurton-Roberts,
this volume,section5.



computatiorthatis arbitrary Articulatory andacousticsubstancare relatedto therepresentations
we construct,but not within the grammar The natureof this relationshipis part of the theoryof
transductior—the mappingbetweerthe physicalandthe symbolic(Pylyshyn1984).As Bregman
(1990:3)pointsout“In usingtheword representationsye areimplying theexistenceof atwo-part
system:one partforms the representationand anotherusesthemto do suchthingsascalculate
...” Bregmanis concernedvith the auditorysystemwhich doesnot have an outputmodule—in
discussinganguagewe alsoneedto model outputtransducershat mapfrom surface (featural)
representationto articulatorygesture. For our purposesBregmans distinction correspondso
speeclperception(constructionof featuralrepresentationgjltimately from auditorysignals)and
grammaywhich performssymboliccomputation We know from the existenceof visualandaudi-
tory illusionsthatthetransductiorprocesss not simple. The perceptuasystemdoesnot justform
adirectrecordof physicalstimuli. As Bregmanpointsout, we know thatrepresentationarebeing
constructedbecaus®nly thencouldthey be constructedncorrectly leadingto illusions.

Pylyshyn(1984) providesthe following discussion:“This, thenis the importanceof a trans-
ducer By mappingcertain classesof physicalstatesof the ervironmentinto computationally
relevant statesof a device [e.g. a human],the transducemperformsa ratherspecialcorversion:
cornvertingcomputationallyarbitraryphysicaleventsinto computationaévents.A descriptionof a
transducefunctionshowvs how certainnonsymboligphysicaleventsaremappednto certainsym-
bolic systems’(152). Pylyshynpointsoutthatthe® computationallyrelevantstatesareatiny subset
of [a systems] physicallydiscriminablestatesandthatthe “former aretypically a complex func-
tion of the latter” (150). In (7) we paraphras@ylyshyns criteriafor a psychologicakransducer
(153-4),thatis atransducefrom physicalsignalsto representations.

(7) Criteriafor apsychologicatransducer

— Thefunctioncarriedoutby atransducers itself nonsymbolicit is partof thefunctional
architectureof the system.

— A transduceis stimulusbound,operatingndependentf the cognitive system.
— Thebehaior of atransduceis describedsafunctionfrom physicaleventsto symbols:

a. Thedomainof thefunction(theinput) is couchedn thelanguageof physics.

b. Therangeof thefunction (the output)mustbe computationallyavailable,discrete
atomicsymbols(for example featurematrices).

c. Thetransformatiorfrom inputto outputmustbefollow from thelaws of physics.

This is whereissuesof substancarise—thephysicalaspectof the acousticsignalsene asthe
input into the transducerfunction. From that point on, in the manipulationsof the constructed
symbolicrepresentationssubstancaes irrelevantto computation. Only the formal propertiesof
suchrepresentationarerelevantto the computationabystem.

It is worthcontrasting?ylyshynswell-articulatednodularapproacho thatof Prince& Smolen-
sky (1993)who directly rejectthekind of extremeformalistpositionwe advocatehere.

We urgeareassessmenf thisessentiallyformalistposition.If phonologyis separated
from the principlesof well-formednesgthe ‘laws’) thatdrive it, the resultinglossof
constraintandtheoreticaldepthwill marka majordefeatfor the enterprisgPrince&
Smolensk 1993:198,seealsop.3].



This view of the goalsof phonologystemsfrom a failure to obsene the critical transducews.
grammardistinction, thatis, from extensve ‘substance’aluse. It is alsoat oddswith the well-
establishedjoalsof cognitive sciencean general:

[I]f we confineoursehesto the scientificandintellectualgoalsof understandingsy-
chologicalphenomendas opposedto predictingobsened behaior-mh & cr] one
could certainlymake a good casefor the claim that thereis a needto direct our at-
tentionaway from superficial‘datafitting” modelstoward deeperstructuraltheories”
[Pylyshyn1973:48].

As our discussiomf markednesdelown will indicate,we do not believe thatthereis ary reason
to believe that ‘principles of well-formedness’exist, asidefrom thosethat constrainthe set of
possiblerepresentationsl hatis, we find thatthe evidencefor markednes$asedconstraintdo be
uncorvincing.

The ‘principles of well-formednessthat Prince& Smolensk referto andadoptasthe basis
of OT constraintsaaremerelyderivedfrom the heuristicdevicesthat constitutethe intuitions of an
experiencedinguist. For example we mayintuitively believe thata sequencék e[akra] will more
likely be syllabified as [a.kra] ratherthanas[ak.ra] in a randomsampleof grammarsalthough
bothsyllabificationsarefound,for example,in the AncientGreekdialects.Lackinginformationto
the contrary it may be usefulto assumehatthe morecommonsyllabificationis presenin a new,
unfamiliar language.This will allow the formulationof hypotheseshat may thenbe tested,and
theguesswill turnoutto becorrectmoreoftenthannot, if ourintuitionshave ary basis.However,
it is a mistake to assumethat our intuitions reflectthe natureof the systemwe are studyingin
ary directmanner Theintuition thatheary thingsfall fasterthanlight thingsis very usefulwhen
someonalropssomethingrom a window, but the intution needgo betranscendetb understand
theworkingsof gravity. Heuristicsareusedby the analystto make usefulguessesboutdata,and
guessesanbewrong. Thisis why OT constraintseedto be violable, unlike all otherscientific
laws.

The penasivenesf such‘data-over-principles’ approacheto phonologycanbe appreciated
by the following quotefrom aninfluentialpre-QOT paper:“The goalof phonologyis the construc-
tion of atheoryin which cross-linguisticalllcommonandwell-establisheghrocesseemegefrom
very simplecombinationsof the descriptve parametersf the model” (McCarthy1988). By con-
centratingonwhatis ‘common’, ratherthanwhatis possible phonologywill provide (or ratherhas
provided) plentiful materialfor descriptve work at somelevel of sophisticationbut it is clearthat
no scienceshouldbe concernedvith makingit particularlysimpleto expressthatwhich happens
often. Thegoalof any sciencds to defineacoherentilomainof inquiry andto establishacommon
vocahlulary for all eventsin thatdomain. This involvesreducingthe commonandtherareevents
(e.g., planetarymotion andthe Big Bang)to specialcasesf an abstractsetof primitive notions.
All of this suggestshatwhile a changeof coursefor phonologicatheorywasdefinitelyneededn
the earlynineties,Optimality Theoryhasbeena changan exactly thewrongdirection.

3.3 Acoustophilia:a warning

Sapir(1925:37)pointsout that“it is a greatfallagy to think of the articulationof a speectsound
as[merely]amotorhabit”. A correspondingrroris committedin mary of thestudiege.g.,Flem-
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ming 1995)thatarguefor theincreasediseof acoustiadnformationto modelhumanphonological
computation.Thiswork tendsto establistunitsof analysign termsof measurementskenoverthe
acousticsignalitself. We believe thatthistechniqueshovs the negative effectsof ‘acoustophilia™-
thementalstatearisingfrom thedeepandabidingsatistctionwhich comedrom having something
concreteto measurejn this casethe acousticsignal. Thereis, we believe, a fairly seriousdiffi-
culty with suchanapproachwe know with a greatdealof confidenceahathumanperceptiordoes
not shav the kind of directdependeng on the signalwhich the methodologyof the acoustophil-
iacsrequires’ This attitudetowardsthe study of languageechoeshe overly positivist brandof
empiricismadoptedby the behaiorists, an attitudethat was discreditedalreadyin the nineteen
fifties.

An examplemay malke this clearer Flemming1995arguesfrom an examinationof F, inter
actionsin an experimentalsettingthatit is necessaryo have the grammargeneratea statistical
patternwhich formsareasonablenatchto his experimentaresults.A parallelfrom thefield of the
cognitionof visionwould examinethe propertiesof animageasmeasuredvith, e.g.,aphotometer
andrequireof usthatour ‘grammarof vision’ generatea representatiotik e thatmeasurean the
page.So,in Figurel below, it would require— sincethe trianglewe seeis of preciselythe same
color andbrightnessasthe backgroundascanbe verified by the useof a photometer}- thatwe
constructa humanvisual systemthat doesnot seethe triangle projectingfrom the page. This is
of coursethe wrong result— the humanvisual system,given the input in Figure 1, constructsa
‘percept’ which s very differentfrom the patternsve mightinfer from photometricreadinggsee
Hoffman1998).

Figurel: Triangleconstructedy visualsystem.

Thedifficulty thatthis presentso moreacoustically-orientedpproaches phonolayyis fairly ob-
vious: it is oftenclaimed,on the basisof somephysicalmeasuremerdf the signal,thatsomething
is ‘difficult’ or ‘easy’to perceve (auditorily), ‘salient’ or notsosalient.Again, notethatthe edges
andinsideof the percevedtrianglehave absolutelyno physicalpropertiedo distinguishthemfrom
the background.Whatthe visual examplein Figure 1 shavs usis that measurementsken over

9Sincephoneticsubstancgrovidesthe raw materialfor phonologicaltheory construction selectve useof fine-
grainedacoustidatacangiveriseto insightsinto thenatureof phonologicatomputation We recognizehesignificant
body of work doneon the phonetics/phonologinterfacewith referenceo acousticstudies. Keating(1988), which
uncoversinterestingphoneticregularities but maintainsatheoryof phonologywhich makesno directreferenceo this
phoneticsubstances a brilliant example.
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the raw datapresentedo the humanauditory systemshouldnot be taken asdirect evidencefor
whatkind of dataactuallyarrivesat thelinguistic processingystem.

Turningto thedomainof auditoryperceptionit is awell known resultof psychoacousticthat
therelationshipbetweensay intensityof a signalandperceivedloudnesss nonlinear:doubling
the physicalintensity of a sighaldoesnot createa signalthatis judgedto be twice asloud. As
we move further from the physicalsignal, to auditory perceptionand on to the constructionof
linguistic representationghingsbecomeevenlessclear In particular whenseveral distinctand
independentuesinteractin the signal (asin the casesdiscussedy Steriadel997), we cannot
concludewithout detailedandextremelydifficult studiesof the natureof auditoryperceptiorthat
we understandhe way thesecuesinteractto form an auditorypercept.lt is yet moredifficult to
thendeterminehow theseauditory perceptsget organizedinto linguistic (thatis, featural,sym-
bolic) representationsThesetopicswill provide psychologicallyorientedphoneticiansandtheir
colleagueswvith challengingresearchprojectsfor yearsto come. However, the questionsandthe
answersve hopeto getareonly distally relatedto the subjectmatterof phonology

Part of the confusionin this areastemsfrom the fact that discussiorof ‘output’ forms often
fails to distinguishbetweenthe outputof the grammar(a feature-basedepresentationand, say
the outputof the spealer (anacousticor articulatoryevent). As demonstratednostclearly by our
ability to construcBD representationsasen a blackandwhite patternonaprintedpage thereis
avastgapbetweerphysicalstimuli/outputsandthe internal(cognitive) representationthatrelate
to them. Therefore evenif phonologistshada metric of the compleity or difficulty inherentin
interpretingor creatingcertainphysicalstimuli or outputs(which they do not), it is apparenthat
thereis no reasonto believe that sucha scalewould translatestraightforvardly to a markedness
scalefor representationslhereis noreasorto believe thattherepresentatiorof theactof pushing
abarof goldis moredifficult or complex or markedthantherepresentationf theactof pushinga
feather(cf. Burton-Robertsthis volume).

4 EXPLANATORY INADEQUACY

What arethe implicationsof our view that phonologyshouldbe all form andno substance?n
particular doesthis conclusioraboutthe natureof phonologicabperand$iave ary positveimpli-
cationsfor phonologicaltheory? We think thatthereis oneclearconclusionto be dravn. Since,
aswe have agued,languagesppearto vary in somearbitraryways (e.g. inserting[r] andnot,
say [t]), it is necessaryo develop a theorywhich allows for suchvariation. In otherwords,the
child shouldbe equippedwith a universalcomputationabystemanda setof primitivesthat can
be modifieduponexposureto positive evidence.For this reasonwe believe thatcurrentversions
of Optimality Theory which assumea universalsetof (phonetically)substantte constraintge.g.
*VOoICEDCODA, LAzY, etc) do not shedlight on the natureof grammar A setof constraint
templateswith principlesof modificationfrom which the learnercanconstructhe necessargon-
straintinventory for the target languagemay prove to be more useful. Similarly, a rule-based
theoryequippedwith a setof principlesfor definingpossibleruleswould alsoallow for the type
of stipulative, cross-linguisticvariationwe have aguedis necessaryNote that, given an explicit
theoryof acquisition,sucha‘nativism cumconstructvism’ view of phonologyis well-constrained:
UG delimitsthe setof possiblerulesor constraintsthe datadeterminesvhich rulesor constraints
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areactuallyconstructed.

In orderto appreciatahe factthat positingthe type of substantre constrainttoundin the the
OT literatureaddsnothingto the explanatorypower of phonologicatheory considerthe situation
in which a learnerfinds him/herself.Equippedwith an OT type UG, a child borninto a Standard
Germanspeakingenvironment'knows’ that voiced codaobstruentsare ‘marked’. However, this
child never needdo call uponthis knowledgeto evaluatevoicedcodaobstruentssincethereare
nonein theambienttargetlanguageln arny case by makinguseof positive evidencethechild suc-
cessfullyacquiresalanguagdik e German.Born into an English-speakingrvironmentthe child
againknows that voiced codaobstruentsare marked. However, the ambientlanguageprovides
amplepositive evidencethat suchsoundsare present,andthe child mustoverridethe supposed
innatebiasagainstvoicedcodaobstruentsn orderto learnEnglish. So, this purportedUG-given
gift of knowledgeis eitherirrelevantor misleadingfor what needso be learned.Our substance-
free theoryof phonologyshareswith OT-type theoriesa relianceon positive evidence. The two
theorieshavethesameempiricalcoverage sincewe alsoassumehatboth EnglishandGermanrare
acquired. The differenceis thatwe leave out of the geneticinheritancehints’ thatareirrelevant
or misleading. We find our solutionto be more elegant. Onceagain,note that this agumentis
equally applicableto markednesgheoriesof all types,not just thosecouchedwithin OT. Since
markednescannothave ary bearingon learnabilityit is probablyirrelevantto any explanatorily
adequateheoryof grammar We thusproposebanishingmarkednesgrom considerationn future
linguistic theorizing®

5 DISCUSSION

The substancehuse approachhasbeencriticized for cognitive sciencein generalby Pylyshyn
(1984:205f). Pylyshyndescribes box emittingcertainrecurrenfpatternsf signals.He thenasks
whatwe canconcludeaboutthe natureof the computationamechanismnsidethe box, basedon
the obsered patternof output. The answeris that we canconcludenothing, sincethe obsened
patternsmay reflectthe natureof whatis beingcomputed(in his example,the outputis a Morse
Coderenderingof Englishtext, andthe obseredregularity is the‘i beforee, exceptafterc’ rule),
not the natureof the computer In Pylyshyns words “the obsered constrainton [the systems]
behaior is duenotto its intrinsic capabilitybut to whatits statesepresent. If we areinterested
in studyingthe phonology‘computer’ thenwe needto distinguisha possiblephonologicalcom-
putationfrom animpossibleone. The setof attestedohonologicalpatternsandtheir distribution
may be someavhat skewed by the sifting effect of languagechange.Real explanationof the na-
ture of phonologicalcomputationrequiresus to seebeyond suchepiphenomenas ‘markedness
tendencies.

101n fact, therearetwo distinct typesof markednessn the phonologicalliterature. This paperis concernedvith
substantre markednessSimplicity or evaluationmetricsof the SPEsymbol-countingype canbe seenasmeasuring
‘formal’ markednessWe believe thatthebestapproacho suchformalrequirementss to build theminto thelanguage
acquisitiondevice (LAD). Underthis view learnersnever compareextensionallyequivalentgrammarsgfor simplicity
or economythey justconstructheonethatis determinedy theLAD. Thereis, then,noreasorto introducetheterms
‘simplicity’ and‘economy’into thetheorysincethey arecontentlesabelsfor arbitrary(i.e., notderivable)aspect®of
the LAD. For a concreteexampleof how we think the characterizatioof the LAD shouldbeapproachedseeHale &
Reiss1999.
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We believe thatthe currentimpregnationof the architectureof the phonological‘virtual ma-
chine” with phoneticsubstanceepresents stepbackwardfor phonologicatheory Phonologists
shouldnow call upontheirimpressve successn amassinglescription®f individual phonological
‘programs’andaim for amoreabstractpbut deepeunderstandingf phonologicakcomputation.

Pylyshyns exampleraiseshe questionof whetherconstraintsareappropriateelementdor the
constructiorof grammarstall. By defininggrammarwia constraintsthatis in negatveterms,we
aredrawn into the problemof inductiveuncertainty In generalsciencenorksin termsof positive
statementsA physicalor formal systemis definedin positivetermsby alist of primitive elements,
operationsrelationshipsetc. The setof impossiblechemicalor physicalprocessedpr example,
is infinite, andsois the setof impossibldinguistic structures.

Considetthequestiorof hierarchicaktructuren syntax.Let’simaginethatwe wantto express
theclaimthatall structurds hierachicallyorganizedasatrait of UG. How shouldthis proposabe
formulatedAf oneseekdo characterizé/ G by listing constraint®nthe setof possibldanguages,
thenonemight saysomethindik e “Flat structureis notpossible”.SinceUG is instantiatedn real
brains,it mustconsistof a finite setof characteristideatures. Note however, that, using such
negative constraints,we would actually needan infinite set of statementso characterize/G.
Thisis becausét is alsothe casethat“No languagemarkspasttenseby having the spealer eata
bananafterutteringtheverb; and“No languageequireshatlistenerdook atasquardo interpret
iterativity,” etc. arealsotruestatementabouthumanianguageln otherwords,thereareaninfinite
setof constrainton the setof possibldanguages.

Theseexamplesare of coursepreposteroushecausen practicethe constraintsare statedin
termsof a (usuallyimplicit) universeof discourse.For example,the universeof discourseof lin-
guistictheorydoesnotincludebananasgating,seeingandsquaresTherefore a constrainis only
interpretablan the context of alist of positive statementgsuchasalist of primitive elementdike
phonologicalistinctive featuresandprimitive operationdik e Move) which definethe universeof
discourseof any formal system.

We see then,thenthata theorywhich formulateslinguistic universalsin termsof constraints
mustalsocontainavocalulary of element@andoperationsn whichthoseconstraintareexpressed,
or to which they refer. This vocalulary of itemsandprocessess presumablybasedon empirical
obsenationsandinferencesConsidera simpleralternatve.

If our currenthypothesisoncerning/G is statedonly in positiveterms,without negativecon-
straints,we canachiaze a moreeconomicaimodel. The positive termsarejust thoseentitiesand
operationgfeaturesdeletions,nsertions Merge, Move, etc) which have beenobsened empiri-
cally or inferredin the courseof modelconstruction Whenfacedwith aphenomenomvhichis not
immediatelyamenabléo modelingusingexisting elementsof the vocalulary, scientificmethod-
ology (basicallyOccams Razor)guidesus. We mustfirst try to reducethe nev phenomenoio a
descriptionin termsof thevocalulary we alreadyhave. If this canbeshavn to beimpossible pnly
thencanwe justify expandingthevocalulary.

Thus, a “constrainingapproachto UG, statedin termsof whatis disalloved, requiresa set
of constraintsanda vocalulary which definesthe universeof discoursan which the constraints
arevalid. The alternatve proposedhere requiresonly the vocahulary of possibleentitiesand
operationsalongwith the metatheoretiprinciple of Occams Razor Thealternatve is thusmore
elegantandshouldbe preferred.

In moreconcreteermsthis meanghatour theoryof UG shouldconsistof the minimumnum-
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ber of primitivesthat we needto describethe grammarswve have seen. Note that we shouldnot
be influencedin our searchby preconceied notionsof simplicity. For example,if we know that
we needhierarchicalstructurefor somephenomenabut thereexist other phenomenavhich are
ambiguousasto whetherthey requireflat or hierarchicaktructurethenwe shouldassumehatthe
ambiguouscasesalso have hierarchicalstructure. If our currenttheoryof UG containsan oper
ationwhich only generatesierarchicalstructurefrom the primitive elementsconstraintsagainst
flat structurewill be superfluousin fact, positive statementsik e ‘structuresareorganizedhierar
chically’ and‘all branchingis binary’ arealsosuperfluougo grammarmodeling(assuminghey
arecorrect)sincethey arejust areflectionof how structurebuilding operationsvork.

The approachadwocatedhereseemdo be consistentith thatusedin sciencein general.lf a
physicistobseresa constrainbnthebehaior of a particle,say thens/hepositsa setof properties
for that particle from which the obsened behaior emeges. The constraintthus hasthe status
of a derivative and not primitive aspectof the theory The amgumentsgiven herefor constraints
on grammarscanbe extendedto apply to constraintsn grammarsaswell, but this discussions
beyondthe scopeof the currentpaper(seeReiss1999).

Theissueof ‘substancealuse’is closelytied to the useof constraintsn phonologicattheory
Despitethefactthatphonologistdendto characterize&urrentdebateconcerningOT asaquestion
of ‘rules vs. constraints’ this is misleading. Many rule-basedanalysegnake useof constraints
suchasthe ObligatoryContourPrinciple (OCP).Constraintsn otherwiserule-baseghonologies
sene two main purposes. Either they define certainstructuresas disfavored or illformed, and
thus subjectto modificationby rule; or they are usedto block the applicationof a rule just in
casethe rules outputwould be disfavored or illformed. Work by Paradis(1988) and Calabrese
(1988) are typical of the useof constraintsas diagnosticsfor repair of certainstructures. The
rule-basedaccountof stresssystemsresentedy Halle & ldsardi(1995)appealgo ‘Avoidance
Constraints’(422ff) which preventthe applicationof rulesin casesvheretherules’ outputwould
be a ‘disfavored’ structure. The OCP hasbeeninvoked for both of thesepurposesn a number
of papersmostnotablyMcCarthy(1987)andYip (1988)who makesthefollowing remark:“The
maincontribution of the OCPis thatit allows usto separat®ut conditionandcure. The OCPis a
trigger, apressurdor change...”

Given the problemswith markednesgheory alludedto above, notethatin the absenceof a
theoryof disfavorednesshisapproachs slightly circular: theonly realevidencefor thedisfavored
statusis that the positedrule appeargo be blocked; andthe reasonfor the blocking is that the
resultantstructurewould be disfavored. Halle & Idsardipoint out that certainadvantagesierive
from mixing ruleswith constraintsn the analysisof individual languagesin general the useof
constraintsallows usto formulatesimplerrules. However, they notethata fully rule basedanalyis
is in principle always possible—Halle& Vergnaud(1987)is an examplethey cite. We propose
that consideration®f elegancefor atheoryof UG take precedencever elegancein the analysis
of individual languagesandthusthe Halle & Idsardisystem for example,shouldbe adaptedn a
way that preseresits mathematicaéxplicitness,while doingaway with constraintson unattested
structures.In general,a goal of future phonologicalresearchshouldbe to take the ideaof rule-
basedphonologyseriously—byavoiding constraintsaltogether Suchan approachwill offer a
principled alternatve to Optimality Theory and other constraint-basedhodels. In otherwords,
ratherthanstatingsimple,but empirically inadequateules, reinforcedby an arsenabf language
particularor universalconstraintsyve shouldattemptto understanavhatkind of ruleswe actually
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needif we areto do without constraints. An exampleof this approachs discussedn the next
section.

6 A RESULTIN THE FORMAL CHARACTERIZATION OF UGG

In orderto shav thatthereis progresgo be madein the characterizatiomf formal propertiesof
UG considera limited type of conditionon rule application(or constraintapplicability). Vowel
syncopeaulesarefoundwith (atleast)all threeof thefollowing typesof conditioning:

(8) Someconditionson vowel deletionrules(Odden1988:462)

a. Deleteavowel unlessflanking Csareidentical.
b. Deleteavowelblindly [whatevertheflankingCsare].
c. Deleteavowel only if flankingCsareidentical.

Condition(a) canberestatedas'Deleteavowel if flankingCsarenotidentical’. Thus,(a)demands
nonidentityand(c) demandsdentity of segmentsin StructuralDescriptiongSDs). Phonological
formalism must thereforehave at leastenoughpower to expressconditionsof nonidentityand

identity. Theseconditionsmay alsobe restrictedto a givensubsebf phonologicalfeaturessuch

asthesetof Placefeatures.

Autosggmentalrepresentatiomanrepresen{(c) usinglinked structures—tw C'-slotsmay be
linkedto a singlefeaturetreeor matrix. Alternatively, two slotsmay be explicitly linkedto sep-
arate but identicaltrees/matricesHowever, (a), the requiremenbf nonidentity cannotbe repre-
sentedusingjustautosgmentalnotation.Thisis becaus@onidentitycanbe dueto adisagreement
with respecto anyfeature,and autosgmentalnotationdoesnot make useof variables.In order
to representonditionsof nonidentityReiss(1999)makesuseof a systemof FeatureAlgebra(FA)
incorporatingthe existentialanduniveralquantifiers.FA allows theformulationof conditionsthat
have traditionally beennotatedas,say C;, # C, andC; = C,. Theconditionsarestatedherein
proseform:

(9) Attestedconditionsof rule application

i. TheNONIDENTITY CONDITION (encompassesondition(a))
ThereexistssomefeatureF, suchthatC; andC, have oppositevaluesfor F.

ii. ThelDENTITY CONDITION (encompassesondition(c))
For all featuredF, C; andC, have thesamevalue.

In both conditionsthe setof featuresover which nonidentityor identity is computedmay be a
subsebf thetotal featureset. For example,anidentity conditionmaybe applicableonly to theset
of Placefeaturedn agivenrule.

Reiss(1999)appliesthe FA formalismto datapresentedby McCarthy(1987),Yip (1988)and
0Odden(1986,1988)in their algumentsconcerninghe statusof the ObligatoryContourPrinciple
(OCP)asa principle of grammar Theuseof FA notationhasseveralbenefits First, it providesus
with counteragumentsto Yip’s claim thatthe effectsof, e.g., the IDENTITY CONDITION should
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notbebuilt into SDs.Secondit allowsusto evaluatethe statusof constraintdik e the OCPin light
of dataconformingto the apparentlycontradictoryconditions(a) and(c). Third, the formalism
helpsusto discover thattwo otherformally similar conditionsareunattested.

(10) Unattesteatonditionsonrule application

i. COMPLETE NONIDENTITY CONDITION
For all features, C; andC, have theoppositevaluefor F.

ii. VARIABLE PARTIAL IDENTITY CONDITION
ThereexistssomefeatureF, suchthatC; andC, have the samevaluefor F.

TheCOMPLETE NONIDENTITY CONDITION would allow arule deletingavowel only if flank-
ing segmentshave oppositevaluesfor, say all Placefeaturespr evenfor all featuresfor example,
‘Deleteavowelin theervironmentC;__ Cs if C is[-anteriot -labial, +dorsallandC; is [+anteriof
+labial,-dorsal],or C| is [+anteriof -labial, +dorsallandCs is [-anterior +labial, -dorsal],etc.

TheVARIABLE PARTIAL IDENTITY CONDITION would allow, say arule thatdeleteda vowel
only if flanking consonantfave the samevalue for any feature(perhapsin a given subsetof
features)!Deleteavowel in theervironmentC;  Cs if andonly if C; andC, areboth[aanterior],
or [alabial], or [adorsal],etc.

It turns out that while thesetwo conditionsare apparentlyunattestedn phonology they are
usedin theinterpretatiorof bindingrelations.Thusa carefulconsideratiorof the formal require-
mentsof UG canleadto interestingresults.lt shouldbe satisfyingenoughto geta handleon what
we know UG cando, whatits formal propertiesare,without worrying aboutwhatit cant. In this
sensepositive characterizationef grammarsareto be preferredo constraintbasecnes.

/ THE MIRAGE OF ENHANCEMENT

A particularyillustrative combinationof whatwe considerto be the misuseof substantre consid-
erationsandfunctionalismcanbe foundin theliteratureon phoneticenhancemerandthe maxi-
mizationof contrast(e.g., Stevensetal. 1986).For example,thetendeng of three-vowel systems
to containthe maximally distinctset/i,u,a/is taken asa reflectionof a phonologicalprinciple de-
mandingthe ‘best’ useof the availableacousticspace.Lik e otherclaimsconcerningnarkedness
andUG, this patternis no morethanatendeng. However, we canshawv thatthe view of marked-
nessasanemegentproperty outlinedabove, cangive insightinto this statisticalpattern.Imagine
alanguageC; which hadthefour vowels/i,u,e,a/.Now we know thatmeigerof acousticallysimi-
lar vowels(like/i/ and/e/)is acommondiachronicprocesslt would not be surprisingif alearner
constructingC, onthebasisof datafrom spealersof £; wereto fail to acquireaslightdistinction
andendup with a threevowel systemcontaining/i,u,a/. However, it is muchlesslikely thatthe
learnemwouldfail to acquireanacousticallymorerobustdistinctionlik e /u/ vs./a/ andendup with
aninventorycontaining,say/i, u, e/ So,vowelswhich areclosetogetherin the acousticspace

INote that ‘phoneticsubstancemayitself indicatehow weakthe reasonings in this case:English[i], aswell as
the otherfront vowels, is significantlylower thanDanish[i]. Why is the ‘maximizationof contrast'not active at the
phoneticlevel — preciselythe level which providesthe alleged ‘substance(perceptuatistinctnessin this case)for
thefunctionalistclaim?
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arelikely to meige diachronically Vowels which areacousticallydistantarenot likely to meige
diachronically The obsenred patternof maximalcontrastis thusnot built into the phonology but
is anemegentpropertyof thesetof obsenedphonologicabystemslueto the natureof diachronic
soundchange.

8 FUNCTIONALISM AND DY SFUNCTIONALISM

Therise of Optimality Theoryhasbeenaccompaniedby arevival of functionalismin phonology
In fact,thereis no necessargonnectiorbetweenOT asatheoryof computatiorandfunctionalist
reasoningandan OT proponentmight invoke what we call the NRA defense(*Guns don't Kill
people;peoplekill people”): Computationakheoriesarent inherentlyfunctionalist, peopleare
functionalist. However, the easewith which functionalistideascan be implementedn OT has
clearly invited this ‘functionalist’ explosionand may bearon the questionof whetheror not the
theoryis sufficiently constrainedr even constrainable Note alsothatthe “logic” of functional-
ism (namely thatall phenomenareexplicableby referencdo competitionbetweeruniversal but
violable, principles)is identicalto the logic of OT. In this sectionwe briefly shav thatthe ‘sub-
stance’orientationof functionalismcanbeturnedon its headto yield atheorywhich we will dub
‘dysfunctionalism’.

Many functionalisttheoriesof grammaricanbesummarizedn almostManicheartermsascon-
sistingof a strugglebetweerthe ‘competingforces’ of easeof articulation(whatis presumedo be
‘good’ for thespealer) andavoidanceof ambiguity(whatis presumedo be‘good’ for thehearer).
As an exampleof the former, considerKirchner’s (1997) constraint*LAzY—Minimize articu-
latory effort” (p.104). For the avoidanceof ambiguity considerFlemmings (1995) MAINTAIN
CONTRAST constraintsyhich areviolatedby surfacemeigerof underlyingcontrasts.

Theinterplayof whatis ‘good for’ the spealer andwhatis ‘good for’ the hearersupposedly
givesriseto the patternswe seein language:sometimesnergersoccurandthe spealer’s output
is ‘simplified’— potentiallycreatinga difficulty for the hearer;sometimeghe spealer maintains
distinctions perhapsgproducingamore‘complex’ output,thusavoiding ambiguityfor the hearer?

The problemwith thistheoryis thatfunctionalistprinciplescanbereplacedy their opposites,
whichwe will call ‘dysfunctionalist’principles,with no significantchangean the setof grammars
predictedto exist. Considerthefollowing principles,proposedy alinguist with a differentview
of humannaturethanthefunctionalistshave.

(11) Principlesof Dysfunctionalism
OBFUSCATE: meige contrastsusea smallinventoryof distinctive soundsetc
No PAIN-NO GAIN: maintaincontrastsusea largeinventory generateallomorphy etc

Merger, widely attestedn the languageof the world, aswell asthe oft-proclaimeddiachronic
principlethat‘changeis simplification’, will beaccountedor by the (dys)functionalrequirement

2Furtherevidencefor theincoherencef thefunctionalistpositionis thefactthat‘careless’speectoftencanleadto
supposedlcomplex outputssuchasthe stopclusterin [pt]ato for potata Onsetstopclustersarenotfoundin careful
speechsoit is surprisingfrom afunctionalistperspectie, thatthey shouldbefoundpreciselywhenthe spealeris not
puttingforth greaterarticulatoryeffort.
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thatoneshouldOBFUSCATE. The failure of meiger, equallywell attestedandthe generallyig-

noreddiachronigoroces®f ‘complexification’, will beattributedto theeffectsof theNo PAIN-NO

GAIN Principle. The competitionof thesetwo ‘dysfunctionalist’ principleswill thusleadto the
exact sameresultsas the usually cited functionalistprinciples. While the ultimate questionof

whetherhumanbeingsarefundamentallytazy, but helpful, or somethingseeminglymorepenerse
is intriguing, it hardly seemdik e investigationinto suchmattersshouldform the foundationof

atheory of phonologicalcomputation:*> We propose therefore that functionalismprovides no
insightinto the natureof grammar Again, we proposdeachingall substanceut of phonologyin

orderto betterobsene the abstractomputationakystem.

The alternatve — which seemdo be the focusof mary currentdevelopmentsn phonological
theory— seemglear Givenasufficiently rich andexplicit theoryof the humanpersonality(giving
usprinciplessuchas‘be lazy’ and‘be helpful to thelistener’)andthe humanarticulatoryandper
ceptualsystemg‘phonetic’ substancephonologyitself will turnoutto beepiphenomenaWhile
this seemsconsiderablylesspromisingto us, it hasclearimplicationsfor the researchstratey
which phonologistsshouldadopt. Phonologistsundersucha view, shouldfocustheir enegies
in two domains: phoneticsand the empirical explication of fundamentafeaturesof the human
personality(‘laziness, ‘helpfulness, etc).

The anti-functionaliststancetaken hereis, of course,not new. For example,Halle (1975),
pointsout that

Sincelanguages not,in its essencegameandor transmittingcognitive] information—
thoughno onedeniesthatwe constantlyuselanguagdor this very purpose—therit
is hardly surprisingto find in languagesnuchambiguityandredundanyg, aswell as
otherpropertieghatareobviously undesirablen agoodcommunicatiorcode.

Halle suggestghatit is morefruitful to conceve of languageas a kind of mathematicagame
thanto concernourseheswith the‘communicatve functions’approactio studyinglanguageThe
latter viewpoint led to suchdeadendsasthe applicationof formal informationtheoryto natural
language.

9 CONCLUSIONS

We areadwocatingthatphonologistsguaphonologistsattemptto explainless,butin adeepemway.
As we hopeto have indicated,empirical resultsprovided by phoneticiansand psycholinguists
contribute to the developmentof a substance-frephonology andwe look forward to important
cooperationwith scholarsin thesefields. We recognizethat only they can provide explanation
for mary (E-language)yeneralizationsvhich are striking in their statisticalregularity.* Since
we believe that the focus of phonologicaltheory shouldbe on the cognitive architectureof the

13Theauthorswvouldbehapyy to provide examples-drawn from thehistoryof linguistictheory— of theevolutionary
adwantageof self-interesteceffort (NO PAIN-NO GAIN) and OBFUSCATE. We refrain for reasonf space fully
confidentthatthereademill have no difficulty generatingampleevidenceon his or herown.

14But seeEngstrand 997alfor agumentghatthestatisticanaybemisleading For example thepurportedmarked-
nessof /p/, asevidencedby its relative rarity in voicelessstopinventories,vis-a-vis/t/ and/k/, is probablyillusory.
The overwhelmingmajority of the languagesn a databasdike UPSID (Maddieson,1984; Maddieson& Precoda,
1989)lacking a /p/ arefoundin Africa. Similarly, the language®f Africa do not ‘avoid’ voicedvelar stops,which
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computationakystemwe alsobelieve thatthe non-substantie aspect®f Optimality Theoryhave
beentremendouslyimportantfor the developmentof the field. The bestof the OT literatureis
far moreexplicit aboutthe natureof theassumeaomputationasystenthanits predecessorsften
were. Themereexistenceof suchawell-developedalternatve to rule-baseghonologyis valuable,
regardlessof specificformal problems(e.g., synchronic‘chainshifts’) or the ‘substanceahuse’
found in any particularimplementation. However, we have alsoraisedthe questionof whether
constraintareappropriateentitiesfor scientificmodeling,sincethey mustalwaysbeaccompanied
by a somevhatredundanpositive characterizatioof a universeof discourse.
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