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ABSTRACT

Thesamecategoricalphenomenawhich areattributedto hardgrammaticalconstraints
in somelanguagescontinueto show up asstatisticalpreferencesin otherlanguages,moti-
vatingagrammaticalmodelthatcanaccountfor soft constraints.

The effectsof a hierarchyof person(1st, 2nd � 3rd) on grammararecategorical in
somelanguages,mostfamouslyin languageswith inversesystems,but alsoin languages
with personrestrictionsonpassivization.In Lummi, for example,thepersonof thesubject
argumentcannotbe lower thanthe personof a nonsubjectargument. If this would hap-
penin theactive, passivization is obligatory; if it would happenin thepassive, theactive
is obligatory(JelinekandDemers1983). Thesefactsfollow from the theoryof harmonic
alignmentin OT: constraintsfavoring theharmonicassociationof prominentperson(1st,
2nd) with prominentsyntacticfunction (subject)arehypothesizedto be presentassub-
hierarchiesof thegrammarsof all languages,but to vary in their effectsacrosslanguages
dependingon their interactionswith otherconstraints(Aissen1999).Thereis a statistical
re�ection of thesehierarchiesin English. Thesamedisharmonicperson/argumentassoci-
ationswhichareavoidedcategorically in languageslikeLummi by makingpassiveseither
impossibleor obligatory, areavoidedin the SWITCHBOARD corpusof spokenEnglishby
eitherdepressingor elevating the frequency of passivesrelative to actives. The English
datacanbegrammaticallyanalyzedwithin thestochasticOT framework (Boersma1998,
BoersmaandHayes2001)in a way which providesa principledandunifying explanation
for their relationto thecrosslinguisticcategoricalpersoneffectsstudiedby Aissen(1999).



1 CategoricalEffectsof Personon Voice

Theeffectsof thepersonhierarchy(1) ongrammararecategoricalin somelanguages,most
famouslyin languageswith inversesystems,but alsoin languageswith personrestrictions
on passivization. In Lummi (StraitsSalish,British Columbia),for example,thepersonof
the subjectargumentcannotbe lower thanthe personof a nonsubjectargument. If this
would happenin theactive, passivization is obligatory; if it would happenin thepassive,
theactive is obligatory(JelinekandDemers1983,1994).2

(1) Personhierarchy:
1st,2nd � 3rd
(grammaticalpersons̀local' to speechactoutrankothers)

(2) Lummi examples:

a. * `Themanknowsme/you'

b. x� �ci-t- � =s� n/=sxw
� c� sw� y � q���

know-TR-PASS=1.SG.NOM /=2.SG.NOM by the man
`I am/youareknown by theman'

c. x� �ci-t-s c� sw� y � q��� c� swi� qo�����

know-TR-3.TR.SUBJ the man the boy
`Themanknowstheboy'

d. x� �ci-t- � c� swi� qo�����	� c� sw� y � q�
�

know-TR-PASS the boy by the man
`Theboy is known by theman'

e. x� �ci-t=s� n/=sxw c� sw� y � q���

know-TR=1.SG.NOM /=2.SG.NOM the man
`I/you know theman'

f. * `Themanis known by me/you'

The sameholdsin other, unrelatedlanguagessuchasthe TanoanlanguagePicuŕ�s (New
Mexico) (Zaharlick1982,Mithun 1999: 226–228)andthe SouthernWakashanlanguage

2The `transitive' stemsuf�x -t, glossedTR, is oneof a setthatmarksdegreeof volitionality of control
of theaction;thepassivesuf�x - � , glossedPASS, alsomarksmiddles(JelinekandDemers1994:706).With
local personargumentstheactive is obligatory. TheLummi patternholdsfor boundpronouns;full nominal
phrasesdesignatingspeakerandhearerareformally 3rdpersondeicticexpressions(JelinekandDemers1983:
173;1994:714).



Nootka(British Columbia)(Whistler1985,Emanatian1988).Althoughperson-drivenpas-
sivesaresometimesviewedasinverses(cf. Klaiman1991,Jacobs1994,Forrest1994,Je-
linek andDemers1983,1994on Salish),the syntacticcontrastsin (3) have beendrawn
betweenperson-driven passives and the Algonquian-typeinverseexempli�ed by Plains
Cree(Dahlstrom1984),from Mithun (1999:222–228):

(3)
Passive: Inverse:
intransitive transitive
patientSubject patientObject
obliquecasemarkingon agent non-obliqueagent
omissibility of inde�nite agent non-omissibility

On the basisof suchcontrasts,we acceptwith Mithun the evidencefor the existenceof
person-drivenpassives.(Mithun 1999:227concludesof Picuŕ�s, “Thereis noquestionthat
theseconstructionsareformally passive.”)

2 A Theory of Passivization in Optimality Theory

Fromaclassicalgenerativepointof view, it is dif�cult to seewhy personandvoiceshould
interact:afterall, thepersonof argumentshasnothingto do with verballexical semantic
structureor caseframesor the syntacticclassi�cationof lexical argumentrolesin LFG's
lexical mappingtheory(Bresnan2001: ch. 14 andreferences),which have usuallybeen
taken to drive passivization. But from a differentperspective, suchinteractionsare not
surprising.

It is well known thatpassiveshave propertiesof syntactically`marked' constructions
(Greenberg 1966,Trask1979):

(i) Typologicaldistribution: Therearemany languageswithoutpassives.

(ii) Language-internaldistribution: Whereit occurs,thepassiveis oftenmorerestricted
than the active. For example,many languagesrestrict the passive agent(it may
not appear, or mayappearonly in certainpersons);othershave a morphologically
defective passive paradigm(lacking certaintenses,etc); only subclassesof active
transitiveverbsmaypassivize.

(iii) Morphologicalmarking:Passivizationismorphologicallymarked(Haspelmath1990).

But why shouldthis be? An historical explanationis that activesare basic(unmarked)
verbtypes;passivesarisefrom originally deverbalconstructionssuchasstativeadjectives
or nominalsby a historicalprocessof verbalisation(Trask1979,Estival andMyhill 1988,



Haspelmath1990,Garrett1990).But thehistoricalexplanationdoesnot answertheques-
tion: Whyareactivesthebasic/unmarkedverbtypes,ratherthanpassives?

The intuition sharedby many linguistsand adoptedby Aissen(1999) is that agents
make bettersubjectsthanpatientsdo. Semanticallỳ active' (proto-agent)argumentshar-
monicallyalignwith themostprominentsyntacticargumentpositions;semanticallỳ inac-
tive' (proto-patient)argumentsharmonicallyalign with the leastprominentsyntacticpo-
sitions. Theultimatereasonsfor this alignmentlie in thepragmaticsof discourseandthe
cognitivebiasesof humans(seeGivón 1979,1983,KunoandKaburaki 1977,Kuno1987,
Ariel 1991,WarrenandGibson2001,MacWhinney in progressfor discussionof several
proposals).

Thedetailedeffectsof harmonicalignmenton grammarscanbeexplicitly modelledin
Optimality Theory(OT). In phonology, the sonorityhierarchyalignswith syllablestruc-
turesothatthemostsonoroussoundsareattractedto syllablepeaksandtheleastsonorous
soundsto syllablemargins(seeKager1999for a syntheticoverview). Aissen(1999)pro-
posesthatsyntaxis analogous,with themostagentivesemanticargumentsattractedto the
structural`peak' of the clause,the Subject,andthe leastagentive argumentsto the non-
Subjects.Harmonicalignmentis formally de�ned for a binary scaleandan � -ary scale
(PrinceandSmolensky 1993: 136). The binary scalerefersto a structure(of the sylla-
ble or clause,for example),andthe � -ary scalerefersto a substantive dimensionsuchas
sonorityor proto-agentivity. Harmonicalignmentproducestwo alignedHarmonicscales,
oneshowing how the elementsof the � -ary scalearedistributedwith respectto the high
elementof thebinaryscale,theothershowing how they aredistributedwith respectto the
low element.

Aissen's (1999)theoryof harmonicalignmentin syntaxis illustratedin (4).

(4) Prominence
scales:

S
�

O

agent� patient

Harmonically
alignedscales:

S��� � S���

O��� � O���

OT constraint
subhierarchies:

*S���

�

*S ���

*O ���

�

*O ���

Theprominencescaleson the left areanalogousto thestructuralhierarchyof thesyllable
andthesonorityhierarchy, respectively.3 The upperandlower endsof theseprominence
scalesareharmonicallyalignedasshown in themiddle. On theright thesealignmentsare
expressedin OT termsassubhierarchiesof markednessconstraintspre�xed with the `*'
(`avoid') operatorandinvertedsothatthemostdisharmoniccombinationswill receive the
worstconstraintviolations.

3Aissen(1999)assumesabinarizedrelationalhierarchy, adoptingthebinaryscaleSubject	 Nonsubject,
which encapsulatesbothS 	 O andS 	 OBL. Shealsoassumesa role hierarchybasedon proto-roletheory
(Dowty 1991,Asudeh2001).



Otherconstraintsmay be interleaved in constraintsubhierarchies,enhancingor sup-
pressingtheir effects,but therelative rankingof theconstraintsin a subhierarchyis �x ed
acrosslanguages.4 Harmonicalignmentof the personhierarchy(1) with the relational
hierarchy(seen. 3) yields further constraintsubhierarchies,which may interactwith the
harmonicalignmentsin (4):

(5) *S �

�

*S ��� � , *O ��� �

�

*O � , *Obl ��� �

�

*Obl �

Themarkednessof thepassive comparedto theactive follows from theuniversalsub-
hierarchy*S� �

� *S ��� . For a semanticallytransitive verbal input, the active andnot the
passive is theoptimalexpression,all elsebeingequal:

(6)
input: v(ag,pt) *S��� *S ���

passive: S��� , Obl��� *!
+ active: S��� , O��� *

But if the active is the optimal expressionof a semanticallytransitive input, how can
passivizationoccurat all? Theansweris of coursethatotherconstraintsfavor thepassive:
avoiding or `backgrounding'the agent(Shibatani1985,Thompson1987),avoiding sub-
jectsnewer thannon-subjectsin thediscourse(BirnerandWard1998),placingthetopic in
subjectpositionto enhancetopic continuity(Givón 1983,Thompson1987,Beaver 2000),
etc. Tableau(7) illustratesthis outcomefor English,takingBirner andWard's theorythat
passivesubjectstendto bediscourse-newerthannon-subjectsasthebasisfor theconstraint
*S ���	�
��� , aninstanceof Aissen's (1999)schematicconstraint*S 
 .

(7) Englishavoidssubjectsnewer thannon-subjects(*S ���	�
��� ):

input: v(ag/new, pt) *S ���	�
��� *S��� *S ���

active: S��� ,O��� *! *
+ passive: S��� ,Obl��� *

Tableau(8) illustratesthisoutcomefor Lummi.5

(8) Lummi avoidsthird personsubjects(*S � ):

input: v(ag/3,pt/1) *S � *S� � *S ���

active: S��� ,O��� *! *
+ passive: S��� ,Obl��� *

4In syntacticallyergative languages(Manning1996),thepreferencefor agentive subjectsmustbeover-
ridden.

5This analysisof Lummi differs somewhat from that given in Aissen(1999); it was derived from the
Lummi databy theGradualLearningAlgorithm. Seebelow for furtherdiscussion.



Crosslinguisticvariationcomesfrom reranking(seeAissen1999for details). In lan-
guageswithoutpassives,theconstraint*S��� is undominatedby any of thesecountervailing
constraints.In general,thesameconstraintsarehypothesizedto bepresentin all grammars,
but aremoreor lessactive dependingon their rankingrelative to otherconstraints.Thus
Lummi falls backon*S � ���
��� with third personagentandpatient:

(9)
input: v(ag/3/new,pt/3) *S � *S � �	� �	� *S��� *S ���

active: S��� ,O��� * *! *
+ passive: S��� ,Obl��� * *

And Englishsuppressestherelation/personconstraints(*S � , etc.)by low ranking:

(10)
input: v(ag/3,pt/1) *S ���	�
��� *S��� *S ��� *S �

+ active: S��� ,O��� * *
passive: S��� ,Obl��� *!

We know this becausethedisharmoniccombinationsarestill grammaticalin English,un-
likeLummi: Shemetme, She'll bemetbyyou.6

3 Statistical Person/VoiceInteractions in English

In theOT framework of thepresentstudy, following Aissen(1999),theactiveandpassive
are viewed as alternative candidateexpressionsof the sameinput person/rolecombina-
tions.Evidenceof person/voiceinteractionsin Englishhasbeengivenpreviously(Svartvik
1966,Estival andMyhill 1988;SeoanePosse2000,DeLancey 1981,KunoandKaburaki
1977,Kuno 1987,cf. Kato 1979,reviewed in Dingare2001). But for the presentstudy
what is neededis informationaboutthe systematicchoicesmaderatherthaninformation
aboutthedistributionsof subsetswithin passivesor actives.Prior studiesgenerallyfail to
provide thefull joint distribution, from which we canreconstructtheconditionalfrequen-
ciesneeded.7 We have thereforeexaminedtheparsedSWITCHBOARD corpus,a carefully
designeddatabaseof spontaneoustelephoneconversationsspokenby over 500American
Englishspeakers,bothmaleandfemale,from agreatvarietyof speechcommunities(God-
frey et al. 1992,Marcuset al. 1993). Theconversationsaverage6 minutesin length,col-
lectively amountingto 3 million wordsof text. We have usedthe parsedportion of this
corpus,which contains1 million words.

6We notethat Aissen's (1999)constraintsubhierarchy*O ����� *O ��� , taken asa whole,penalizestran-
sitivity andwould thereforefavor passivesover activesif rankedhigh enough.We deferdiscussionof this
problemto futurework.

7Estival andMyhill (1988)provideexactly thekind of informationneededfor animacy andde�niteness,
but they providepersonfrequenciesonly for thepatientrole.



We have found that the samedisharmonicperson/argumentassociationswhich are
avoidedcategorically in languageslike Lummi by makingpassiveseither impossibleor
obligatory, areavoidedin theSWITCHBOARD corpusof spokenEnglishby eitherdepress-
ing or elevating the frequency of passives relative to actives. Comparedto the rate of
passivization for inputsof third personsactingon third persons(1.2%), the rateof pas-
sivization for �rst or secondpersonactingon third is substantiallydepressed(0%) while
thatfor third actingon �rst or second(2.9%)is substantiallyelevated:

(11) Englishperson/roleby voice(full passives)

action: #Act: #Pass: %Act: %Pass:
1,2 � 1,2 179 0 100.0 0.0
1,2 � 3 6246 0 100.0 0.0

3 � 3 3110 39 98.8 1.2
3 � 1,2 472 14 97.1 2.9

The leftmostcolumnin (11) givesthe four typesof inputs(local personactingon local,
local actingon nonlocal,etc.). We estimatethenumberof timeseachinput wasevaluated
as the numberof actives plus passives with that person/structureassociation. We then
calculatetherateof passivizationasthenumberof timesthatinputwasrealizedaspassive.

Thoughthepercentageof full passives(with by phrases)in spokenconversationalEn-
glish is very small, theperson/voiceeffectsarehighly signi�cant ( �

� = 115.8,p � 0.001;
Fisherexact test, p � 0.001). Similar signi�cance levels result if shortpassivesare in-
cluded,but we omit thembecausethepersonof theagentis not alwaysclear. SeeDingare
(2001)for furtheranalysisanddetailedmethodologicaldiscussion.

In sum, the `hard' grammaticalconstraintson person/voice interactionsseenin lan-
guageslike Lummi, Picuŕ�s, andNootkacontinueto show up asstatisticalpreferencesin
English.

4 Why is English lik eLummi?

It is “a mainstayof functional linguistics” that “linguistic elementsandpatternsthat are
frequentin discoursebecomeconventionalizedin grammar”(from a publisher's blurb on
BybeeandHopper2001).Onthisview, Lummi is simplyatanextremepoint from English
alongthecontinuumof conventionalizationthatconnectsfrequentisticpreferencesin usage
to categoricalgrammaticalconstraints.But asnotedby BresnanandAissen(to appear),it
remainsunclearin aconventionalgenerativesyntaxbywhatmechanismsusagepreferences
canhardeninto grammaticalconventions:

Classicalgenerative theoriesof formal grammararedesignedwith mathe-
maticallydiscreteandlogically deterministicformal architectures.On these



theories,frequentisticprocesses(suchas the conventionalizationof usage
preferences)must belongeither to grammar-external `performance'along
with speecherrorsand memorylimitations, or to external choicesamong
competingdialectgrammars.Yetneitherof thesealternativesis anadequate
model of variation and change,as �rst pointedout by Weinreich,Labov,
andHerzog(1968). Thesameis true of thevariableeffectsof markedness
hierarchieson syntax.

— BresnanandAissen(to appear)

StochasticOptimality Theoryoffersa usefulapproachto this phenomenon.It is oneof a
family of new optimization-basedtheoriesof grammarthatcanprovide a uni�ed account
of categorical, variable,andgradientdata(seeAnttila in press,Manningto appear, and
references).

5 StochasticOptimality Theory

StochasticOT (Boersma1998,2000,BoersmaandHayes2001)differsfrom standardOT
in two essentialways:

(i) ranking on a continuous scale: Constraintsarenot simply ranked on
a discreteordinal scale;rather, they have a valueon the continuousscale
of real numbers.Thusconstraintsnot only dominateotherconstraints,but
they arespeci�c distancesapart,andthesedistancesarerelevantto whatthe
theorypredicts.

(ii) stochasticevaluation: at eachevaluationthe real value of eachcon-
straintis perturbedby temporarilyaddingto its rankingvaluearandomvalue
drawn from a normaldistribution. For example,a constraintwith themean
rankof 99 couldbeevaluatedat 98.12or 100.3. It is theconstraintranking
thatresultsfrom thesesampledvaluesthatis usedin evaluation;it is referred
to asthe`effective rank' here.

Figure1 shows two constraints,� � and � � . Note that the scaleis invertedto matchthe
standardOT conventionthat leftward is strongerin the constraintranking. The ranksof
theseconstraintsarethemeansof their varyingeffective rankings,andaremarkedat the
peaksof thebell curves;thusnormally, � �

�

� � . Nevertheless,on someevaluationsthe
effectiverankof � � will fall in thelowerendof its normaldistributionatthesametimethat
theeffectiverankof � � falls in thehigherendof its distribution,andarankingreversalwill
occur, with � �

�

� � . If � � and � � crucially con�ict, suchrankingreversalswill createan
alternativeoutputfor thesameinput,giving riseto variation.



Figure1: Constraintrankingon acontinuousscalewith stochasticevaluation

90 88 86 84 82 80strict lax

C1 C2

An OT grammarwith stochasticevaluationcangeneratebothcategoricalandvariable
outputsandcanbe learnedfrom variabledataby theGLA (GradualLearningAlgorithm,
Boersma1998,BoersmaandHayes2001).Categoricaloutputsarisewhencruciallyranked
constraintsaredistant.As thedistancebetweenconstraintsincreases,interactionsbecome
vanishinglyrare.8 Variableoutputsarisewhencrucially ranked constraintsarecloserto-
gether.

Wecanillustratetheseideaswith theEnglish`pragmaticpassive' grammarin Figure2.
Therankingvaluesof theconstraints(= themeansof their normaldistributions)aregiven
onthe � axis.Theconstraint*S��� penalizespassives,but it is closeenoughto theconstraint
*S ���	�
��� to allow discernablevariation. When ranking reversaloccurs,as shown in the
tableauxof (12),analternativeoutputoccurs.

Figure2: TheEnglish-typè pragmaticpassive'

strict lax104 99.6 90.1

*Spt *Snewer *O1,2

8A distanceof � ve standarddeviationsgivesanexpectedreversalrateof lessthan0.02%(Boersmaand
Hayes2001: 50). Units of measurementarearbitrary. The standarddeviation of rankingvariationhereis
�x edat 2.0,soa rankingdistanceof 10unitsbetweenconstraintsis takento beeffectively categorical.



(12) Alternativeoutputsof theconstraintrankingin Figure2

input: v(ag/new, pt) *S��� *S ���	� �	� *O ��� �

+ active: S��� ,O��� *
passive: S��� ,Obl��� *!

input: v(ag/new, pt) *S � ���
��� *S� � *O ��� �

active: S��� ,O��� *!
+ passive: S��� ,Obl��� *

In this stochasticgrammarpragmaticor discourse-drivenpassivization is a statisticalten-
dency, but not a categorical propertyof the output. Passivesavoid subjectsnewer than
non-subjects,but passivizationis infrequent,andactiveswith new subjectsalsooccur.

Wheredotherealnumberrankingvaluesin astochasticgrammarcomefrom?Starting
from aninitial stategrammarin which all constraintshave thesamerankingvalues(arbi-
trarily setto be100.0),theGLA is presentedwith learningdataconsistingof input-output
pairshaving thestatisticaldistribution of, say, English. For eachlearningdatum(a given
input-outputpair), theGLA comparestheoutputof its own grammarfor thesameinput;
if its own outputdiffers from the given output, it adjustsits grammarby moving all the
constraintsthatdisfavor its own outputupwardon thecontinuousrankingscaleby a small
increment,in orderto makethemapplymorestrictly, andmoving all constraintsthatdisfa-
vor thegivenoutputdownwardalongthescaleby asmalldecrement,to relaxtheireffects.9

Theadjustmentprocessappliesrecursively to constraintsubhierachiesin orderto preserve
their local orderingrelations.

6 StochasticGrammars for English and Lummi

A partialstochasticgrammarfor theEnglishperson/voiceinteractionsis givenin Figure3
andits outputdistribution in (13).

(13) Outputdistributionof thegrammarin Figure3

input: %Active: %Passive:
1,2 � 1,2 100.00 0.00
1,2 � 3 100.00 0.00

3 � 3 98.80 1.20
3 � 1,2 97.21 2.79

9Theincrement/decrementvalueis calledthe`plasticity' andmaybeassumedto vary stochasticallyand
to changewith age(Boersma2000).



Figure3: Partial stochasticgrammarof English

*S1,2*S3 *O1,2 *O3*Obl1,2 *Obl3*Spt
*Sag

97 77109 103

Theconstraintrankingsandoutputdistribution of this grammarweredeterminedby sim-
ulation using the Praatsystem(BoersmaandWeenink2000),which includesan imple-
mentationof the GradualLearningAlgorithm.10 Becauseof the stochasticcomponents,
thelearnedrankingsandoutputdistributionsof grammarslearnedfrom thesamedistribu-
tion vary. The�gures givenarebasedon only onelearnedgrammar;averagingovermany
grammarswouldbetterguaranteerepresentativeness.

TheconstraintsusedareAissen's(1999)constraintsubhierarchiesderivedby harmonic
alignmentasoutlinedabove. However, the grammarunrealisticallyomits the effectsof
the*S ���	�
��� constraint,whichhasamajorin�uence onpassivizationin English(Birnerand
Ward1998). Additionally, � ve of theseconstraintswhich arelessactive in our datawere
alsoomittedfrom thesimulationsfor perspicuity:*Obl ��� , *Obl � � , *O ��� , and*O ��� .

Observe that althoughthe passive avoidanceconstraint*S� � dominatesthe person-
avoidanceconstraint*S � , the two constraintsare only 6 units apart(lessthan the near-
categorical distanceof 10; seen. 8), andwill thereforeproducelow frequency variable
outputsfor someinputs. For inputswhereonly theagentis third person,passive outputs
will occasionallybefavoredby *S � , asshown in thetableauin (14):

(14) An (infrequent)effect of *S � onpassiveoutputs:

input: v(ag/3,pt/1) *S � *S��� *S ���

active: S��� ,O��� *! *
+ passive: S��� ,Obl��� *

10For learningthe constraintrankings,a distribution of input-outputpairsof person/voice combinations
wasspeci�ed accordingto theproportionsgiven in our datain (11). The GLA learneddirectly from these
distributionsusingthedefaultsettingsin thePraatsystemfor plasticityandreplications.Therelativeranking
of constraints(themeans)in thesubhierarchieswasmaintained.



Whenboth agentandpatientarethird person,the *S � constraintcannotdecidebetween
activeandpassive,andthedecisionpassesto otherconstraints.11

Thehighestrankedconstraintin Figure3 is *Obl ��� � , which penalizeslocal personpas-
siveagents.It is morethan10 units(seen. 8) aboveany constraintthatwould disfavor an
active(namely, *O ��� � for aninputwith local-personpatientand*O � for aninputwith third-
personpatient). Theserankingsre�ect the zerofrequency of local personpassive agents
in our data. Local personpassive agentshave beendescribedasunacceptablein English
(KunoandKaburaki1977).Thoughthey maybedispreferredor contextually marked,they
aregrammaticalin spokenEnglish.Amongtheexamplescitedby Kato(1979)arethosein
(15):

(15) a. I said,“Me watchit! Fuckthat! Let him watchit.” Hewashiredby me.I could
�re him if I didn't likehim. (StudsTerkel, Working)

b. Whensomebodysaysto me,“You're great,how comeyou're just a waitress?”
Just a waitress. I' d say, “Why, don't you think you deserve to be served by
me?” (StudsTerkel, Working)

With moretrainingdataandamorecompleteconstraintsetwhich includesfactorsof topi-
cality andfocus,ourmodelshouldlearngrammarsthatproducepassiveswith localperson
agents.Notethat if therankingvalueof *Obl ��� � in thegrammarof Figure3 werelowered
from 109 to 104, the outputof local personpassiveswould increaseto one-tenthof one
percent,0.1%,while barelychangingthefrequency of otheroutputs.

In sum,stochasticOT cancapturethesoft in�uence of persononEnglishpassivization
thatexistsbeneaththe level of grammaticalityjudgments.Disharmonicperson/argument
combinationsaregrammaticalbut avoided,affectingthefrequency of passivization.

Unfortunatelywe lack a parsedSWITCHBOARD corpusfor Lummi. Nevertheless,it is
possibleto show by simulationhow thedescriptionsof passive/voiceinteractionsin Lummi
grammarcanalsobecapturedby a stochasticOT grammar. We interpretthedescriptions
of Lummi from JelinekandDemers(1983,1994)by meansof asimpledistribution. Where
a sentencetype is describedasungrammatical,we assignit 0% relative frequency; where
it is describedasobligatory, we assignit 100%;andwhereit is describedasoptional,we
assignit 50%:

11For this input it will be *S ��� thatpermitspassive ouputs,with slightly lessfrequency thanthepassive
outputsproducedby *S � , which is ranked marginally higher. In a lesslimited grammarotherconstraints
would �ll this role.



(16) SimulatedLummi (StraitsSalish)input/outputdistribution

input: %Active: %Passive:
1,2 � 1,2 100.00 0.00
1,2 � 3 100.00 0.00

3 � 3 50.00 50.00
3 � 1,2 0.00 100.00

Thesimulatedinput/outputdistributionin (16) is thenusedto generatetrainingdatafor
the GLA, asbefore. The initial stateof the grammarandthe training regime (n. 10) are
exactly thesameasfor English. A partialLummi grammarlearnedby theGLA is shown
in Figure4.

Figure4: Partial stochasticgrammarof Lummi

*S1,2*S3 *O1,2

*O3
*Obl1,2 *Obl3*Spt *Sag

107110 8393.5

Notethatin contrastto theEnglishgrammarin Figure3, thesyntacticperson-avoidance
constraint*S � in theLummi grammaris morethan10 units(5 standarddeviations)above
*S��� . This rankingyields theobligatorypassivizationof inputswith local personpatients
andnon-localpersonagents,capturingthecategorical in�uence of personon Lummi pas-
sivization.Theoutputdistributionof thegrammarin Figure4 matchesthatin (16).

It might be thoughtthat rankingon the continuousscaleof real numbersis powerful
enoughto learnany distribution. In fact,underthepresenttheorythereareno stochastic
OT grammarsfor `anti-Lummi' or `anti-English'distributions,which reversethegeneral-
izationsembodiedin our data. Greaterrelative frequency of passivesfor �rst or second
personactingon third would imply that third personsubjectsareavoided lessthan �rst
or secondpersonsubjects. If so, then*S ��� � mustdominate*S � for a greaterproportion
of evaluations.But that rankingviolatesthe subhierarchyin (5), which in stochasticOT
requiresthemeanrankingvaluesof theseconstraintsto occurin thereverseorder.

Thus,stochasticOT grammarsarelimited to subspacesof distributionsthatconformto
thetheoryembodiedin theconstraintset.They arenotgeneral-purposestatisticalanalyzers



andthey haveno specialmemoryfor frequencies(Boersma2000).

7 Conventionalization and Frequency

StochasticOT grammarsallow us to placethe person/voice interactionsin English and
Lummi at pointson a continuumof conventionalizationthatconnectsfrequentisticprefer-
encesin usageto categoricalgrammaticalconstraints.If thisgeneralperspective is correct,
thenwe would expectto �nd languagesat intermediatepointson this samecontinuum.In
thedomainof person/voice interactions,Squamish(CoastSalish,British Columbia)may
beacasein point.

SquamishandLummi differ in their treatmentof �rst personpatientandnonlocalagent
combinations:passivization is obligatory in Lummi but optional in Squamish;with sec-
ondpersonpatientspassivization is obligatoryfor both languages.Within theordinalOT
framework, Aissen(1999)analyzesthedifferencebetweenLummi andSquamishby this
constraintranking:

(17) Lummi constraintranking: Squamishconstraintranking:
. . . *O � ,*O �

�

. . . *S��� . . . *O �

�

. . . *S���

�

*O � . . .

Givenindependentevidencethatlanguagesdiffer in whether�rst or secondpersonis dom-
inant(DeLancey 1981),Aissenassumesthatthemutualrankingof thelocal-personavoid-
anceconstraintsis not �x edby thesubhierarchy, but subjectto crosslinguisticvariation.

However, it is not fully informative to say, asAissen(1999)does,that passivization
with third personagentsand�rst personpatientsis optionalin Squamish.In termsof what
is preferredratherthanwhat is merelypossible,Squamishis describedasbeingmuchthe
sameasLummi, “exceptthatthird personactingon �rst maybeactive, thoughcommonly
passive” (Klokeid 1969: 11). Thusin Squamishasin English,passivesof the type I was
fooledby her are optionalalternatives to activeswith disharmoniclocal-personobjects:
Shefooledme. But in spoken English,aswe have seen,suchpassivesare exceedingly
infrequent,far lesscommonthanthe correspondingactives,while in Squamishthey are
morefrequentthanthecorrespondingactives.

In stochasticOT thererankingspostulatedby Aissen(1999)takeplaceonacontinuous
scaleandimply changesin frequencyaswell aschangesin grammaticality. Thehigh rate
of passivization with �rst personpatientsin Squamishshows that a constraintfavoring
passive,suchas*O � is still rankedconsiderablyaboveaconstraintfavoringactive,suchas
*S��� , on ourcontinuousconstraintrankingscale.SquamishandLummi arecloselyrelated
CoastSalishlanguages.It is plausiblethatwe areobservinga changein progress:thetwo
languagesrepresentdifferentpoints in the changingcategoricity of personeffectson the
passive, re�ected in the rankingof the person-avoidanceconstraintsfor �rst andsecond
person.



If aprocessof historicalchangeis modeledby themovementin strengthof aconstraint
along the continuousscale,as implied by the stochasticOT model, then (all elsebeing
equal)smoothchangesin the relative frequenciesof usagearepredicted. Note however
thatalthoughthechangeis smooth,it is not predictedto be linear. Rather, if a constraint
rerankingis crucialto thechoicebetweentwo outputs,thepredictionis thatweshouldsee
an`S' curve betweentheproportionof occurrencesof thetwo outputs,of thesort thathas
beenwidely remarkedonin historicalandsocio-linguistics(Weinreich,Labov, andHerzog
1968,Bailey 1973,Kroch2001).

Figure5: A conventionalizationcontinuum.
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More technically, assumingthatthedifferencein rankingof two constraintswhich are
crucialto thechoicebetweentwo outputsA andB is changinglinearly, thentheproportion
of output A is given by a logistic curve (Figure 5): when the constraintsare at least5
standarddeviationsapart,theproportionof thedisfavoredoutputis negligible; at2 standard
deviations,theratereachesabout8%, but thenit increasesmuchmorerapidly to 50%of
eachoutputwhenthetwo constraintsareequallyranked.

Theseconsiderationssuggestthat classicalgrammaticaldescriptionsin termsof what
is `possible'or `grammatical'areoverly idealized,concealinggrammaticallysigni�cant
statisticalstructurebeneaththeidealizationof linguistic intuitionsof grammaticality.



8 Conclusion

The samecategoricalphenomenawhich areattributedto hardgrammaticalconstraintsin
somelanguagescontinueto show up asstatisticalpreferencesin otherlanguages,motivat-
ing agrammaticalmodelthatcanaccountfor soft constraints.

This observation is not new. Givón (1979: 26–31)alreadymadethis point forcefully
overtwentyyearsago.Whatis new hereis ourdemonstrationthatthestochasticOT frame-
work canprovide an explicit andunifying theoreticalframework for thesephenomenain
syntax.
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