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ABSTRACT

The samecategoricalphenomenavhich areattributedto hardgrammaticaconstraints
in somelanguagegontinueto shav up asstatisticalpreferences otherlanguagesmoti-
vatinga grammaticamodelthatcanaccountfor soft constraints.

The effects of a hierarchyof person(lst,2nd 3rd) on grammarare categorical in
somelanguagesmostfamouslyin languagesvith inversesystemshput alsoin languages
with persorrestrictionson passvization. In Lummi, for example,the personof the subject
argumentcannotbe lower thanthe personof a nonsubjectargument. If this would hap-
penin the active, passvizationis obligatory;if it would happenin the passve, the actve
is obligatory (Jelinekand Demers1983). Thesefactsfollow from the theoryof harmonic
alignmentin OT: constraintdavoring the harmonicassociatiorof prominentperson(1st,
2nd) with prominentsyntacticfunction (subject)are hypothesizedo be presentas sub-
hierarchiesof the grammarf all languagesbhut to vary in their effectsacrosdanguages
dependingon their interactionswith otherconstraintfAissen1999). Thereis a statistical
re ection of thesehierarchiesn English. The samedisharmonigerson/agumentassoci-
ationswhich areavoidedcategorically in language$ik e Lummi by makingpassveseither
impossibleor obligatory areavoidedin the swiTCHBOARD corpusof spoken Englishby
eitherdepressingr elevating the frequeng of passvesrelative to actives. The English
datacanbe grammaticallyanalyzedwithin the stochasticdOT framework (Boersmal998,
BoersmaandHayes2001)in a way which providesa principledandunifying explanation
for their relationto the crosslinguisticcateyorical persoreffectsstudiedby Aissen(1999).



1 Categorical Effects of Personon Voice

Theeffectsof thepersorhierarchy(1) ongrammararecateyoricalin somelanguagesnost
famouslyin languagesvith inversesystemsbut alsoin languagesvith persorrestrictions
on passvization. In Lummi (StraitsSalish,British Columbia),for example,the personof

the subjectargumentcannotbe lower thanthe personof a nonsubjectargument. If this

would happenin the active, passvizationis obligatory;if it would happenn the passve,

theactive is obligatory(JelinekandDemers1983,1994)2

(1) Persorhierarchy:
1st,2nd 3rd
(grammaticapersonslocal’ to speeclactoutrankothers)

(2) Lummiexamples:
a. *__ "Themanknows me/you’

b. xci-t- =s n/=sx" C swyd(
know-TR-PASS=1.SG.NOM/=2.SG.NOM by the man

‘| am/youareknown by the man'

C. XCi-t-s C swyqg Cc swiqo
know-TR-3.TR.SUBJ the man the boy
"Themanknowstheboy'

d. xci-t- C swiqo C swyq
know-TR-PASS the boy by the man

"Theboy is known by theman’

e. Xci-t=s n/=sx" C sSwy(
know-TR=1.SG.NOM/=2.SG.NOM the man
“I/lyou know theman'

f. *__ "Themanis known by me/you'

The sameholdsin other unrelatedanguagesuchasthe TanoanlanguagePicurs (New
Mexico) (Zaharlick1982, Mithun 1999: 226—228)andthe SouthernWakasharanguage

°The “transitve' stemsufx -t, glossedrR, is oneof a setthatmarksdegreeof volitionality of control
of theaction;the passie sufx - , glossedrass, alsomarksmiddles(JelinekandDemers1994:706). With
local personargumentghe active is obligatory The Lummi patternholdsfor boundpronounsifull nominal
phraseslesignatingpealerandheareiareformally 3rd persordeicticexpressiongJelinekandDemers1983:
173;1994:714).



Nootka(British Columbia)(Whistler1985,Emanatiari988). Althoughperson-dwenpas-
sivesaresometimewiewed asinversedcf. Klaiman 1991,Jacobsl 994, Forrest1994,Je-
linek and Demers1983, 1994 on Salish),the syntacticcontrastan (3) have beendravn
betweenperson-diren passves and the Algonquian-typeinverseexempli ed by Plains
Cree(Dahlstrom1984),from Mithun (1999.222-228):

3 :
Passve: Inverse:
intransitve transitve
patientSubject patientObject

obliguecasemarkingonagent non-obliqueagent
omissibility of inde nite agent non-omissibility

On the basisof suchcontrastswe acceptwith Mithun the evidencefor the existenceof
person-drrenpassves.(Mithun 1999:227 concludeof Picurs, “Thereis no questiorthat
theseconstructiongareformally passve?’)

2 A Theory of Passvization in Optimality Theory

Froma classicalgeneratre pointof view, it is dif cult to seewhy persomandvoiceshould
interact: after all, the personof algumentshasnothingto do with verballexical semantic
structureor caseframesor the syntacticclassi cation of lexical agumentrolesin LFG's
lexical mappingtheory (Bresnan2001: ch. 14 andreferences)which have usuallybeen
taken to drive passvization. But from a different perspectie, suchinteractionsare not
surprising.

It is well known that passveshave propertiesof syntactically'marked' constructions
(Greenbeay 1966, Trask1979):

(i) Typologicaldistribution: Therearemary languagesvithout passves.

(i) Language-internalistribution: Whereit occursthepassveis oftenmorerestricted
thanthe active. For example, mary languagegsestrictthe passve agent(it may
not appearor may appearmnly in certainpersons)pthershave a morphologically
defectve passve paradigm(lacking certaintensesgtc); only subclassesf actve
transitve verbsmay passvize.

(i)  Morphologicalmarking: Passvizationis morphologicallymarked(Haspelmatti990).

But why shouldthis be? An historical explanationis that actives are basic (unmarled)
verbtypes;passvesarisefrom originally deverbalconstructionsuchasstatve adjectves
or nominalsby a historicalprocessf verbalisation(Trask1979,Estival andMyhill 1988,



Haspelmati990,Garrett1990). But the historicalexplanationdoesnot answerthe ques-
tion: Whyareactivesthebasic/unmar&dverbtypes,ratherthanpassves?

The intuition sharedby mary linguists and adoptedby Aissen(1999)is that agents
make bettersubjectghanpatientsdo. Semantically active' (proto-agentargumentshar
monicallyalign with the mostprominentsyntacticagumentpositions;semanticallyinac-
tive' (proto-patientiargumentsharmonicallyalign with the leastprominentsyntacticpo-
sitions. The ultimatereasongor this alignmentlie in the pragmaticsof discourseandthe
cognitive biasesf humangseeGivon 1979,1983,KunoandKaburaki 1977,Kuno 1987,
Ariel 1991, Warrenand Gibson2001,MacWhinng in progresdor discussiorof several
proposals).

Thedetailedeffectsof harmonicalignmenton grammarsanbe explicitly modelledin
Optimality Theory(OT). In phonology the sonority hierarchyalignswith syllable struc-
turesothatthe mostsonorousoundsareattractedo syllablepeaksandtheleastsonorous
sounddo syllablemagins (seeKager1999for a syntheticoverview). Aissen(1999)pro-
poseghatsyntaxis analogouswith the mostagentve semanti@agumentsattractedo the
structural peak’ of the clause the Subject,andthe leastagentve argumentsto the non-
Subjects. Harmonicalignmentis formally de ned for a binary scaleandan -ary scale
(Princeand Smolensly 1993: 136). The binary scalerefersto a structure(of the sylla-
ble or clause for example),andthe -ary scalerefersto a substantie dimensionsuchas
sonorityor proto-agentrity. Harmonicalignmentproduceswo alignedHarmonicscales,
oneshaving how the elementsf the -ary scalearedistributedwith respecto the high
elementof the binary scale the othershoving how they aredistributedwith respecto the
low element.

Aissens (1999)theoryof harmonicalignmentin syntaxis illustratedin (4).

(4) Prominence Harmonically OT constraint
scales: alignedscales: subhierarchies:

S O S S *S *S

agent patient @] @] *O *O

The prominencescaleson the left areanalogougo the structuralhierarchyof the syllable
andthe sonority hierarchy respectiely.> The upperandlower endsof theseprominence
scalesareharmonicallyalignedasshownn in the middle. Ontheright thesealignmentsare
expressedn OT termsassubhierarchiesf markednessonstraintgpre xed with the ™*'
(‘avoid’) operatorandinvertedsothatthe mostdisharmoniacombinationswill receve the
worstconstraintviolations.

3Aissen(1999)assumes binarizedrelationalhierarchyadoptingthebinaryscaleSubject Nonsubject,
which encapsulateboths o0 ands 0BL. Shealsoassumes role hierarchybasedon proto-roletheory
(Dowty 1991,Asudeh2001).



Other constraintamay be interleaved in constraintsubhierarchiesenhancingor sup-
pressingheir effects,but the relative rankingof the constraintan a subhierarchys x ed
acrosslanguages$. Harmonicalignmentof the personhierarchy(1) with the relational
hierarchy(seen. 3) yields further constraintsubhierarchiesywhich may interactwith the
harmonicalignmentsn (4):

(5) *S *S | 0 *O, *Obl  *Obl

The markednesof the passve comparedo the active follows from the universalsub-
hierarchy*S *S . For a semanticallytransitve verbalinput, the active and not the
passveis the optimalexpressionall elsebeingequal:

(6)

input: v(ag,pt) *S | *S
passve:S , Obl *1
+ | actve:S ,0 *

But if the active is the optimal expressionof a semanticallytransitve input, how can
passvizationoccuratall? Theanswers of coursethatotherconstraint§avor the passve:
avoiding or "backgroundingthe agent(Shibatanil985, Thompsonl1987), avoiding sub-
jectsnewerthannon-subject#n thediscours€BirnerandWard1998),placingthetopicin
subjectpositionto enhanceopic continuity (Givon 1983, Thompsonl987,Beaver 2000),
etc. Tableau(7) illustratesthis outcomefor English,taking Birner andWard's theorythat
passve subjectdendto bediscourse-neerthannon-subjectasthebasisfor theconstraint
*S , aninstanceof Aissens (1999)schematiconstraint'S .

(7) Englishavoidssubjectsiewerthannon-subject$*S ):

input: v(ag/nav, pt) | *S *S | *S
actve: S ,0 *| *
+ | passve: S ,0Obl *

Tableau8) illustratesthis outcomefor Lummi.®

(8) Lummiavoidsthird personsubjectq*S ):

input: v(ag/3,pt/1)| *S | *S | *S
actve:S ,0 *| *
+ | passve: S ,0Obl *

“4In syntacticallyergative language$Manning 1996),the preferencedor agentie subjectsmustbe over-
ridden.

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



Crosslinguisticvariationcomesfrom reranking(seeAissen1999for details). In lan-
guageswithout passves,theconstraint'S is undominatedy ary of thesecountenailing
constraintsin generalthesameconstraintarehypothesizedo bepresentn all grammars,
but aremoreor lessactive dependingon their ranking relative to otherconstraints.Thus

Lummi falls backon*S with third personagentandpatient:
9) —
input: v(ag/3/nev,pt/3) | *S | *S *S | *S
actve:S ,0 * *| *
+ | passve: S ,0Obl * *

And Englishsuppressetherelation/persoronstraintg*S , etc.) by low ranking:

(10)

input: v(ag/3,pt/1) | *S *S | *S *S
+ | actve:S ,0 * *
passve: S ,0Obl *1

We know this becauséhe disharmoniaccombinationsarestill grammaticain English,un-
like Lummi: Shemetme She'll be metby you®

3 Statistical Person/\bicelnteractions in English

In the OT framework of the presenstudy following Aissen(1999),the active andpassve

are viewed as alternatve candidateexpressionof the sameinput person/rolecombina-
tions. Evidenceof person/wiceinteractionsn Englishhasbeengivenpreviously (Svartvik

1966, Estival andMyhill 1988;Seoand?0sse2000,DelLancg 1981,Kuno andKaburaki

1977,Kuno 1987, cf. Kato 1979, reviewed in Dingare2001). But for the presentstudy
whatis neededs informationaboutthe systematiachoicesmaderatherthaninformation
aboutthe distributionsof subsetsvithin passvesor actives. Prior studiesgenerallyfail to

provide thefull joint distribution, from which we canreconstructhe conditionalfrequen-
ciesneeded. We have thereforeexaminedthe parsedswiITCHBOARD corpus,a carefully
designeddatabas@f spontaneoutelephonecorversationspolen by over 500 American
Englishspealers,bothmaleandfemale, from a greatvariety of speeclcommunitieg God-
frey etal. 1992, Marcuset al. 1993). The corversationsaverage6 minutesin length,col-

lectively amountingto 3 million wordsof text. We have usedthe parsedportion of this
corpuswhich containsl million words.

5\We notethat Aissens (1999) constraintsubhierarchy-O *O , takenasawhole, penalizedran-
sitivity andwould thereforefavor passiesover activesif ranked high enough.We deferdiscussiorof this
problemto futurework.

"Estival andMyhill (1988)provide exactly thekind of informationneededor animag andde niteness,
but they provide persorfrequencie®nly for the patientrole.



We have found that the samedisharmonicperson/agumentassociationsvhich are
avoided catgyorically in languagedike Lummi by making passves eitherimpossibleor
obligatory areavoidedin the swiTCHBOARD corpusof spolenEnglishby eitherdepress-
ing or elevating the frequeng of passvesrelative to actves. Comparedto the rate of
passvization for inputs of third personsactingon third persong1.2%), the rate of pas-
sivizationfor rst or secondpersonactingon third is substantiallydepresse@0%) while
thatfor third actingon rst or second2.9%)is substantiallyelevated:

(11) Englishperson/roléby voice (full passves)
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 estimatethe numberof timeseachinput wasevaluated
as the numberof actives plus passves with that person/structur@association. We then
calculatetherateof passvizationasthe numberof timesthatinputwasrealizedaspassve.

Thoughthe percentagef full passves(with by phrases)n spokencornversationaEn-
glishis very small,the person/wice effectsarehighly signicant ( =115.8,p 0.001;
Fisherexacttest,p 0.001). Similar signi cance levels resultif shortpassvesarein-
cluded,but we omit thembecauséhe personof theagentis not alwaysclear SeeDingare
(2001)for furtheranalysisanddetailedmethodologicatiiscussion.

In sum, the "hard' grammaticalconstraintson person/wice interactionsseenin lan-
guagedike Lummi, Picurs, andNootkacontinueto shav up asstatisticalpreferencen
English.

4 Why is English lik e Lummi?

It is “a mainstayof functionallinguistics” that “linguistic elementsand patternsthat are
frequentin discoursebecomecorventionalizedn grammar”(from a publishers blurb on
BybeeandHopper2001).Onthisview, Lummiis simply atanextremepointfrom English
alongthecontinuumof cornventionalizatiorthatconnectgrequentistiqpreferences usage
to categyoricalgrammaticatonstraints But asnotedby BresnamandAissen(to appear)it
remainauncleain acorventionalgeneratre syntaxby whatmechanismasagereferences
canhardeninto grammaticatorventions:

Classicalgeneratre theoriesof formal grammarare designedwith mathe-
matically discreteandlogically deterministidormal architecturesOn these



theories,frequentisticprocessegsuchas the corventionalizationof usage
preferences)nust belongeitherto grammasexternal "performance'along
with speecherrorsand memorylimitations, or to external choicesamong
competingdialectgrammarsYetneitherof thesealternatvesis anadequate
model of variation and change,as rst pointedout by Weinreich, Labov,
andHerzog(1968). The sameis true of the variableeffectsof markedness
hierarchieson syntax.

— BresnamandAissen(to appear)

StochastidOptimality Theoryoffers a usefulapproacho this phenomenonlt is oneof a
family of new optimization-basetheoriesof grammarthat canprovide a uni ed account
of catgyorical, variable,and gradientdata(seeAnttila in press,Manningto appearand
references).

5 StochasticOptimality Theory

StochastidOT (Boersmal998,2000,BoersmaandHayes2001)differsfrom standardOT
in two essentialvays:

(i) ranking on a continuous scale: Constraintsare not simply ranked on
a discreteordinal scale;rather they have a value on the continuousscale
of real numbers.Thus constraintsnot only dominateother constraints put
they arespeci c distancespart,andthesedistancesrerelevantto whatthe
theorypredicts.

(i) stochasticevaluation: at eachevaluationthe real value of eachcon-
straintis perturbedyy temporarilyaddingto its rankingvaluearandomvalue
dravn from a normaldistribution. For example,a constraintwith the mean
rank of 99 could be evaluatedat 98.120r 100.3. It is the constraintranking
thatresultsfrom thesesampledraluesthatis usedin evaluation;it is referred
to asthe "effective rank' here.

Figure 1l shows two constraints, and . Notethatthe scaleis invertedto matchthe
standardOT corventionthat leftward is strongerin the constraintranking. The ranksof
theseconstraintsaarethe meansof their varying effective rankings,andare marked at the
peaksof the bell curves;thusnormally, . Neverthelesspn someevaluationsthe
effectiverankof  will fall in thelowerendof its normaldistribution atthe sametime that
theeffectiverankof  fallsin thehigherendof its distribution, andarankingreversalwill

occur with .If and cruciallycon ict, suchrankingreversalswill createan
alternatve outputfor the sameinput, giving riseto variation.



Figurel: Constraintrankingon a continuousscalewith stochastievaluation

Cq C,
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strict 90 88 86 84 82 80 lax

Y

An OT grammarwith stochastievaluationcangeneratéoth cateyoricalandvariable
outputsandcanbe learnedfrom variabledataby the GLA (GradualLearningAlgorithm,
Boersmdl998,BoersmandHayes2001). Cataeyoricaloutputsarisewhencrucially ranked
constraintaredistant. As the distancebetweerconstraintsncreasesinteractiondbecome
vanishinglyrare® Variableoutputsarisewhencrucially ranked constraintsare closerto-
gether

We canillustratetheseideaswith the English pragmatigpassve’ grammaiin Figure2.
Therankingvaluesof the constraint{= the meansof their normaldistributions)aregiven
onthe axis.TheconstraintS penalizepassves,butit is closeenougho theconstraint
*S to allow discernablevariation. When ranking reversaloccurs,as shovn in the
tableauxof (12), analternatve outputoccurs.

Figure2: The English-type pragmaticpassve'

*Spt *Snewer *O 1,2

Y

-
€

strict 104 99.6 90.1 lax

8A distanceof ve standarddeviationsgivesanexpectedreversalrateof lessthan0.02% (Boersmaand
Hayes2001: 50). Units of measuremerdrre arbitrary The standarddeviation of rankingvariationhereis
x edat2.0,soarankingdistanceof 10 units betweerconstraintss takento beeffectively categorical.



(12) Alternative outputsof the constraintrankingin Figure?2

input: v(ag/nev, pt) | *S | *S *O
+ | actve: S ,0 i
passie: S ,0bl *
input: v(ag/nev, pt) | *S *S | *O
actve: S ,0 *|
+ | passie: S ,0bl &

In this stochastiggrammarpragmaticor discourse-dkien passvizationis a statisticalten-
deng, but not a categorical property of the output. Passves avoid subjectsnewer than
non-subjectshut passvizationis infrequentandactiveswith new subjectsalsooccut

Wheredo therealnumbemrankingvaluesin a stochastigrammarcomefrom? Starting
from aninitial stategrammarin which all constrainthave the samerankingvalues(arbi-
trarily setto be 100.0),the GLA is presentedvith learningdataconsistingof input-output
pairshaving the statisticaldistribution of, say English. For eachlearningdatum(a given
input-outputpair), the GLA compareghe outputof its own grammarfor the sameinput;
if its own outputdiffers from the given output, it adjustsits grammarby moving all the
constraintghatdisfavor its own outputupward on the continuousankingscaleby a small
incrementjn orderto make themapplymorestrictly, andmoving all constraintghatdisfa-
vor thegivenoutputdownwardalongthe scaleby asmalldecrementto relaxtheir effects?®
Theadjustmenprocessappliesrecursvely to constraintsubhierachies orderto presere
theirlocal orderingrelations.

6 StochasticGrammars for English and Lummi

A partialstochastigrammarfor the Englishperson/wiceinteractionss givenin Figure3
andits outputdistributionin (13).

(13) Outputdistribution of thegrammaiin Figure3

input: % Active: %Passve:
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/decrementlueis calledthe "plasticity' andmay be assumedo vary stochasticallyand
to changewith age(Boersma2000).



Figure3: Partial stochastigrammarof English

*
*Obly,  *Spt *S?)Sag *Oblz *O15 *Sq, *O3
109 103 97 77

The constraintrankingsandoutputdistribution of this grammarwere determinedy sim-
ulation using the Praatsystem(Boersmaand Weenink2000), which includesan imple-
mentationof the GraduallLearningAlgorithm.° Becauseof the stochasticcomponents,
thelearnedrankingsandoutputdistributionsof grammardearnedfrom the samedistribu-
tion vary. The gures givenarebasedon only onelearnedgrammar;averagingover mary
grammarsvould betterguarante@epresentateness.

TheconstraintsisedareAissens (1999)constrainsubhierarchiedervedby harmonic
alignmentas outlined above. However, the grammarunrealisticallyomits the effects of
the*S constraintwhich hasamajorin uence on passvizationin English(Birnerand
Ward 1998). Additionally, ve of theseconstraintsvhich arelessactive in our datawere
alsoomittedfrom the simulationsfor perspicuity:*Obl ,*Obl ,*O ,and*O

Obsenre that althoughthe passve avoidanceconstraint*S dominatesthe person-
avoidanceconstraint*S , the two constraintsare only 6 units apart(lessthanthe near
categyorical distanceof 10; seen. 8), andwill thereforeproducelow frequeng variable
outputsfor someinputs. For inputswhereonly the agentis third person passve outputs
will occasionallybefavoredby *S , asshavnin thetableaun (14):

(14) An (infrequent)effectof *S on passve outputs:

input: v(ag/3,pt/l) | *S | *S | *S
actve: S ,0 *| k3
+ | passie: S ,0bl &

1%For learningthe constraintrankings,a distribution of input-outputpairs of person/wice combinations
wasspeci ed accordingto the proportionsgivenin our datain (11). The GLA learneddirectly from these
distributionsusingthe default settingsn the Praatsystenfor plasticityandreplications.Therelative ranking
of constraintgthe means)n the subhierarchiesvasmaintained.



When both agentand patientarethird person,the*S constraintcannotdecidebetween
active andpassve, andthe decisionpasseso otherconstraints!

Thehighestranked constraintin Figure3is *Obl , which penalizedocal personpas-
sive agents.It is morethan10 units (seen. 8) above ary constrainthatwould disfavor an
actve (namely*O for aninputwith local-persorpatientand*O for aninputwith third-
personpatient). Theserankingsre ect the zerofrequeng of local personpassve agents
in our data. Local personpassve agentshave beendescribedasunacceptablén English
(KunoandKaburaki1977). Thoughthey maybedispreferredr contectually marked, they
aregrammaticaln spolenEnglish. Amongthe examplescitedby Kato (1979)arethosein
(15):

(15) a. I said,"Me watchit! Fuckthat! Let him watchit.” Hewashiredby me.| could
re himif | didn't like him. (StudsTerkel, Working)

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

With moretrainingdataanda morecompleteconstraintsetwhich includesfactorsof topi-

cality andfocus,our modelshouldlearngrammarghatproducepassveswith local person
agents.Notethatif therankingvalueof *Obl in thegrammarof Figure3 werelowered
from 109 to 104, the outputof local personpassveswould increaseto one-tenthof one
percent0.1%,while barelychangingthefrequeng of otheroutputs.

In sum,stochastidOT cancapturethesoftin uence of personon Englishpassvization
that exists beneaththe level of grammaticalityjudgments.Disharmonicperson/agument
combinationsaregrammaticabut avoided,affectingthefrequeny of passvization.

Unfortunatelywe lack a parsedswiTCHBOARD corpusfor Lummi. Neverthelessit is
possibleo showv by simulationhow thedescription®f passve/wiceinteractionsn Lummi
grammarcanalsobe capturedoy a stochastidOT grammar We interpretthe descriptions
of Lummifrom JelinekandDemerq1983,1994)by meanof asimpledistribution. Where
a sentenceaypeis describecasungrammaticalyve assignit 0% relative frequeng; where
it is describedasobligatory we assignit 100%;andwhereit is describedasoptional,we
assignit 50%:

LFor thisinput it will be*S  that permitspassve ouputs,with slightly lessfrequeng thanthe passie
outputsproducedby *S , which is ranked maminally higher In alesslimited grammarother constraints
would Il thisrole.



(16) Simulated_ummi (StraitsSalish)input/outputdistribution

input: % Active: % Passve:
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

Thesimulatednput/outputdistributionin (16)is thenusedto generaterainingdatafor
the GLA, asbefore. Theinitial stateof the grammarandthe training regime (n. 10) are
exactly the sameasfor English. A partial Lummi grammanearnedby the GLA is shovn
in Figure4.

Figure4: Partial stochastigrammarof Lummi

*03
*Obll’z *SS *01,2 *Sp{csl’z *Sag *Ob|3
110 107 93.5 83

Notethatin contrasto theEnglishgrammaiin Figure3, thesyntactigperson-goidance
constraintt'S in the Lummi grammaris morethan10 units (5 standarddeviations)above
*S . Thisrankingyieldsthe obligatorypassvization of inputswith local personpatients
andnon-localpersonagentscapturingthe categoricalin uence of personon Lummi pas-
sivization. The outputdistribution of thegrammaiin Figure4 matcheghatin (16).

It might be thoughtthat ranking on the continuousscaleof real numberss powerful
enoughto learnary distribution. In fact, underthe presentheorythereareno stochastic
OT grammardor "anti-Lummi' or "anti-English'distributions,which reversethe general-
izationsembodiedin our data. Greaterrelative frequeny of passvesfor rst or second
personacting on third would imply that third personsubjectsare avoidedlessthan rst
or secondpersonsubjects. If so,then*S mustdominate*S for a greaterproportion
of evaluations. But that ranking violatesthe subhierarchyn (5), which in stochasticOT
requiresthe meanrankingvaluesof theseconstraintgo occurin thereverseorder

Thus,stochasti®OT grammarsarelimited to subspacesf distributionsthatconformto
thetheoryembodiedn theconstrainset. They arenotgeneral-purposstatisticalanalyzers



andthey have no speciaimemoryfor frequenciegBoersma2000).

7 Conventionalization and Frequency

StochasticOT grammarsallow us to placethe person/wice interactionsin Englishand
Lummi at pointson a continuumof corventionalizatiorthatconnectdrequentisticprefer
encesn usagdo cateyoricalgrammaticatonstraintslf thisgeneraperspectieis correct,
thenwe would expectto nd languagestintermediatgointson this samecontinuum.In
the domainof person/wice interactions SquamishCoastSalish,British Columbia)may
beacasein point.

SquamistandLummi differ in theirtreatmenbdf rst persorpatientandnonlocalagent
combinations:passvization is obligatoryin Lummi but optionalin Squamishwith sec-
ond personpatientspassvizationis obligatoryfor both languagesWithin the ordinal OT
framavork, Aissen(1999)analyzeghe differencebetween_Lummi and Squamishoy this
constraintanking:

(17) Lummi constraintranking: Squamisttonstraintranking:
... *O *O ... *S ... *O ...*S *O ...

Givenindependen¢videncethatlanguagesliffer in whetherrst or secondersons dom-
inant(DeLance 1981),Aissenassumeshatthe mutualrankingof thelocal-persoravoid-
anceconstraintss not x edby the subhierarchybut subjectto crosslinguistiovariation.

However, it is not fully informative to say asAissen(1999)does,that passvization
with third personagentsand rst persorpatientss optionalin Squamishln termsof what
is preferredratherthanwhatis merelypossible Squamishs describedasbeingmuchthe
sameasLummi, “exceptthatthird persomactingon rst maybeactive,thoughcommonly
passve” (Klokeid 1969: 11). Thusin Squamishasin English,passvesof thetypel was
fooled by her are optional alternatvesto activeswith disharmoniclocal-personobjects:
Shefooledme But in spolen English, aswe have seen,suchpassves are exceedingly
infrequent,far lesscommonthanthe correspondingctives, while in Squamishthey are
morefrequentthanthe correspondin@ctives.

In stochasticOT thererankinggpostulatedy Aissen(1999)take placeon acontinuous
scaleandimply changesin frequencyaswell aschangesn grammaticality The high rate
of passvization with rst personpatientsin Squamishshaws that a constraintfavoring
passve,suchas*O is still ranked considerablyabove a constraintfavoring active, suchas
*S , onourcontinuousconstraintrankingscale.SquamishkandLummi arecloselyrelated
CoastSalishlanguagesilt is plausiblethatwe areobservinga changean progressthetwo
languagesepresentifferentpointsin the changingcateyoricity of personeffectson the
passve, re ected in the ranking of the person-goidanceconstraintsor rst andsecond
person.



If aprocesof historicalchangds modeledoy the movementn strengthof aconstraint
alongthe continuousscale,as implied by the stochasticOT model, then (all elsebeing
equal)smoothchangesn the relative frequencief usageare predicted. Note however
thatalthoughthe changeas smooth,it is not predictedto belinear Rathery if a constraint
rerankingis crucialto the choicebetweenwo outputs the predictionis thatwe shouldsee
an'S' curve betweerthe proportionof occurrencesf the two outputs,of the sortthathas
beenwidely remarledonin historicalandsocio-linguistic{Weinreich,Labov, andHerzog
1968,Bailey 1973,Kroch 2001).

Figure5: A corventionalizatiorcontinuum.
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More technically assuminghatthe differencein rankingof two constraintsvhich are
crucialto thechoicebetweertwo outputsA andB is changindinearly, thenthe proportion
of outputA is given by a logistic curve (Figure5): whenthe constraintsare at least5
standardleviationsaparttheproportionof thedisfavoredoutputis negligible; at2 standard
deviations,the ratereachesabout8%, but thenit increasesnuchmorerapidly to 50% of
eachoutputwhenthetwo constraintareequallyranked.

Theseconsiderationsuggesthat classicalgrammaticaddescriptionsn termsof what
is "possible'or ‘grammatical'are overly idealized,concealinggrammaticallysigni cant
statisticalstructurebeneathheidealizationof linguistic intuitions of grammaticality



8 Conclusion

The samecategyorical phenomenavhich areattributedto hardgrammaticakonstraintsn
somelanguagegontinueto shov up asstatisticalpreferenceg otherlanguagesmotivat-
ing agrammaticamodelthatcanaccountor soft constraints.

This obsenrationis not new. Givon (1979: 26—31)alreadymadethis point forcefully
overtwentyyearsago.Whatis new hereis our demonstratiothatthe stochasti€©T frame-
work can provide an explicit andunifying theoreticalframewnork for thesephenomenan
syntax.
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