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The problem of structured variation in language

(1) a. Why doesvariationoccur?

b. Are patternsof variationpartof linguisticcompetence?If so,howaretheyrepresented?
If not,howaretheyto beaccountedfor?

c. How arepreferencesrelatedto categoricalconstraints?

Thecaseof -t/-d-deletionin English:

(2) Why is therethe mostdeletionwhen the next word beginswith a consonant?Why does
“pause”havedifferenteffectson thefrequencyof deletion?Thefollowing tableshowsthe
rateof retained-t, -d for five groupsof speakers:

_##C _## _##V
Philadelphians(Guy1980) .00 .88 .62
NewYorkers(Guy1980) .00 .17 .34
Sansei(Iwai 1993) .12 .48 .84
Nisei (Iwai 1993) .41 .36 .70
Chicanos(SantaAna1991) .39 .68 .67

Deletionis mostfrequentbeforeC for all speakers.It is leastfrequentin somedialectsbeforeV,
in othersbefore“pause”(final positionin someprosodicconstituent).Pausecanalsogroupwith
C (e.g.Nisei)or with V (e.g.Chicanos).(Within C, thedifferentiationdependson onsetstructure:
more frequentdeletionbefore l than beforer, etc. (Singh& Ford 1984,Guy 1991). Also the
expectedleft contexteffects:sibilants> otherobstruents> nasals> liquids> V.)

(3) Why are -t,-d retainedmoreoften in level 2 inflectionalendings,leastoften in monomor-
phemicwords?Why is theretentionrateanexponentialfunctionof boundarystrength(Guy
1991)?

Guy 1991 SantaAna1991
word type % retained observed predicted observed predicted
toss#ed r 84.0 74.3
los+t r2 66.1 70.6 59.3 55.2
cost r3 61.9 59.3 42.1 41.0

Guy proposesanexplanationfor this morphologicalfactoron thebasisof Lexical Phonologyand
Morphology(LPM). toss#edis subjectto t-/d-deletiononce(after level 2 affixation), los+t twice
(after level 1 affixation andagainat level 2), andcost threetimes(prior to affixation,after level
1 affixation,andat level 2). If r is the fraction of forms that do not undergothe rule in a single
application,thenr2 will remainunaffectedafter two applications,andr3 after threeapplications.
Two (potential)problems:(1) LPM is not abouton-line speechproductionbut aboutgrammar,
i.e.knowledgeof language;(2) Guy’sexplanationassumesaderivationalmodel,inconsistentwith
evidencefor constraint-basedphonology.



An optimality account: “t-/d-deletion” by interaction of violable universal
constraints

Aim: derivevariationpatternsfrom UG principles.

Assumption:variationcomesfrom competitionof grammaticalsystems(in the individual or in
the community),not from a probabilisticcomponentin the rulesof the language.A traditional
argumentfor this position:variationbetweenincommensurablesystems(e.g.differentunderlying
forms).

Therearethreewaysto treat-t, -d, eachwith acost:

a. Syllabifiedasa coda,e.g.[lost][everything](bracketsshowthesyllabification).Cost: coda
complexity. (Hereis wherethemorphologicalconditionswill comeinto play: syllablestruc-
tureis enforcedon roots,stems,andwords.)

b. Syllabifiedasan onset(by resyllabification),e.g. [los][teverything]. Cost: an “alignment
violation”: languageswantword boundariesto coincidewith syllableboundaries.(Resyl-
labificationontoobstruents,nasals,l, is blockedby a dominantconstraint,in line with the
generalconstraintsononsetsin English.)

c. Not syllabified,e.g.[los]t[everything].Thisamountsto deletion.Cost:a“parsingviolation”
(anunrealizedsegment).

(4) Theconstraints:

a. SYLL(ABLE)-W(ELL)F(ORMEDNESS)

a. *COMPLEX: No tautosyllabicclusters.

b. *CODA: No codas.

b. ALIGN

a. ALIGN-LEFT-WORD: noresyllabificationacrossword boundaries.

b. ALIGN-RIGHT-PHRASE:phrase-finalC’s arenot deleted.

c. PARSE

(5) Rankingtheconstraints
If PARSE� SYLL-WF, thereis no deletion.If SYLL-WF� PARSE,therearethreeways
to order the remainingconstraints. Eachorderingyields a different categoricaldeletion
pattern:

a. SYLL-WF� ALIGN � PARSE:deletioneverywhere.

b. ALIGN � SYLL-WF� PARSE:deletionbeforeC andV.

c. SYLL-WF� PARSE� ALIGN: deletionbeforeC andpause.

(6) How to readthe tableaus:eachrow showsonecandidateoutput. The columnsshowthe
constraints,left to right in orderof dominance.Starsmarkconstraintviolations.Startwith
the leftmostcolumn. If thereis oneunstarredcandidate,selectit. If thereis a tie, discard
the othersandrepeaton the next columnuntil all but onecandidatehasbeeneliminated.
Subsequentconstraintsarethenirrelevant(markedby shadingtherow). Exclamationmarks
drawattentionto theknockoutconstraint.
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SplittingALIGN-LEFT-WORD from ALIGN-RIGHT-PHRASEyieldsdeletionbeforeC only:
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(7) Theresultinghierarchyof deletioncontexts:
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No systemof dominancerelationsdeletesonly beforeV, or beforeV andpause.Giventhis con-
straintsystem,thevariationin [2] canbederivedfrom partial(or competing)dominancerelations.

The Morphological Effects

Thebasisfor explainingheexponentialrelationshipin [3] is thatsyllablewell-formednessis eval-
uatedoneachlevelatwhichprosodicconstraintsapply: lexicalentries(“roots”), level1 (“stems”),
and the word level. I.e. we breakdown SYLL-WF into SYLL-WFroot, SYLL-WFstem, SYLL-
WFword (COMPLEX is therelevantpartof it):

Candidates SYLL-WFroot SYLL-WFstem SYLL-WFword

1a. [cost] * * *
1b. [cos]t

2a. [los+t] * *
2b. [los]t

3a. [toss#t] *
3b. [toss]#t

(NB: in a non-derivationalphonology, a violation at any given level is necessarilya violation at
all superordinatelevels(but not conversely).SoSYLL-WFword shouldreally bethoughtof asthe
general,unrestrictedcaseSYLL-WF (cf. theStrict DomainHypothesis).

If PARSE� SYLL-WF, thereis no deletion,asbefore. Deletionis activatedby oneor moreof
therankingsin [8a,b,c].

(8) a. SYLL-WFroot � PARSE:cos6 t
b. SYLL-WFstem � PARSE:cos6 t, los6 t
c. SYLL-WFword � PARSE:cos6 t, los6 t, toss6 t

If PARSEdominatesSYLL-WFword or SYLL-WFstem, categoricalmorphologicalsplitsresult.For
example,if SYLL-WFroot � PARSE� SYLL-WFstem, root-finalconsonantsdeleteobligatorily.
Variationagainarisesfrom competingsystemswith differentconstrainthierarchies.

Theprobabilitythatat leastoneof n independenteventswith probabilityp1, p2, . . . pn will happen
is 1 − (1 − p1)(1 − p2) . . . (1 − pn). Assumethateachconstraintin [8] hasthesameprobability
p of beingimposed.Thentheprobabilityof t-,d-deletionin a givenform is 1 − (1 − p)n, where
n = 3 for cost, n = 2 for lost, n = 1 for tossed. Hencetheprobabilityof retentionis (1 − p)n.
ThisderivesGuy’sgeneralization,answeringquestion[3].

Generalprediction: the frequencyof a variantis a function of the numberof allowedconstraint
rankingsin which it is theoptimaloutput.
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