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The problem of structured variation in language

(1) a. Why doesvariationoccur?

b. Are patternsf variationpartof linguisticcompetence® so,howaretheyrepresented?
If not, how aretheyto beaccountedor?

c. How arepreferenceselatedto categoricatonstraints?
Thecaseof -t/-d-deletionin English:

(2) Why is therethe mostdeletionwhenthe next word beginswith a consonant?Why does
“pause”havedifferent effectson the frequencyof deletion?The following tableshowsthe
rateof retainedH, -d for five groupsof speakers:

_HHC | _## | _##V
PhiladelphiangGuy 1980) .00| .88 .62

New Yorkers(Guy 1980) .00| .17 .34
Sanse(lwai 1993) 12| .48 .84
Nisei (Iwai 1993) 41| .36 .70

ChicanogSantaAna 1991) 39| .68 .67

Deletionis mostfrequentbeforeC for all speakersilt is leastfrequentin somedialectsbeforeV,
in othersbefore“pause”(final positionin someprosodicconstituent).Pausecanalsogroupwith
C (e.g.Nisei) or with V (e.g.Chicanos)(Within C, thedifferentiationdepend®n onsetstructure:
more frequentdeletionbeforel thanbeforer, etc. (Singh& Ford 1984, Guy 1991). Also the
expectedeft contexteffects:sibilants> otherobstruents> nasals> liquids > V.)

(3) Why are-t,-d retainedmoreoftenin level 2 inflectionalendings,leastoftenin monomor-
phemicwords?Why is theretentionrateanexponentiafunctionof boundarystrength(Guy

1991)?

Guy 1991 SantaAna 1991
wordtype | % retained| observed predicted| observed predicted
toss#ed r 84.0 74.3
los+t r? 66.1 70.6 59.3 55.2
cost r? 61.9 59.3 42.1 41.0

Guy proposesn explanatiorfor this morphologicafactor on the basisof Lexical Phonologyand
Morphology(LPM). toss#eds subjectto t-/d-deletiononce(after level 2 affixation), los+t twice

(afterlevel 1 affixation andagainat level 2), and costthreetimes (prior to affixation, after level

1 affixation,andat level 2). If r is the fraction of formsthatdo not undergotherule in a single
application thens? will remainunaffectedaftertwo applicationsandr? afterthreeapplications.
Two (potential)problems: (1) LPM is not abouton-line speechproductionbut aboutgrammar,
i.e.knowledgeof language(2) Guy’s explanatiorassumes derivationalmodel,inconsistentvith

evidenceor constraint-baseghonology



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

Aim: derivevariationpatterndrom UG principles.

Assumption:variation comesfrom competitionof grammaticalsystemg(in the individual or in
the community),not from a probabilisticcomponenin the rulesof the language.A traditional
argumenfor this position:variationbetweenncommensurablsystemge.g.differentunderlying
forms).

Therearethreewaysto treat-t, -d, eachwith acost:

a. Syllabifiedasa coda,e.g.[lost][everything](bracketsshowthe syllabification). Cost: coda

(4)

()

(6)

complexity (Hereis wherethemorphologicaktonditionswill comeinto play: syllablestruc-
tureis enforcedon roots,stemsandwords.)

. Syllabified as an onset(by resyllabification),e.qg. [los][teverything]. Cost: an “alignment

violation”: languagesvantword boundariego coincidewith syllableboundaries.(Resyl-
labificationonto obstruentspasals], is blockedby a dominantconstraint,n line with the
generakonstraintoon onsetsn English.)

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

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

a. *COMPLEX: No tautosyllabiaclusters.
b. *CODA: No codas.
b. ALIGN
a. ALIGN-LEFT-WORD: noresyllabificationacrossvord boundaries.
b. ALIGN-RIGHT-PHRASE:phrase-finalC’s arenot deleted.
c. PARSE
Rankingthe constraints
If PARSE > SYLL-WEF, thereis nodeletion.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.
How to readthe tableaus:eachrow showsone candidateoutput. The columnsshowthe
constraints|eft to right in orderof dominance Starsmark constraintviolations. Startwith
the leftmostcolumn. If thereis oneunstarreccandidateselectit. If thereis atie, discard
the othersandrepeaton the next columnuntil all but one candidatehasbeeneliminated.

Subsequentonstraintarethenirrelevant(markedby shadingherow). Exclamationmarks
drawattentionto the knockoutconstraint.
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(7) Theresultinghierarchyof deletioncontexts:



CV C,pause

C,V,pause

No systemof dominanceelationsdeletesonly beforeV, or beforeV andpause.Giventhis con-
straintsystemthevariationin [2] canbederivedfrom partial (or competing)Jdominanceelations.

The Morphological Effects

Thebasisfor explaininghe exponentialelationshipn [3] is thatsyllablewell-formednesss eval-
uatedon eachlevel atwhich prosodicconstraintapply: lexicalentries(“roots”), level 1 (“*stems”),
andthe word level. l.e. we breakdown SYLL-WF into SYLL-WF,,.:, SYLL-WF,, SYLL-
WF,..:a (COMPLEX s therelevantpartof it):

‘ CandidateSH SYLL-WF, o0t ‘ SYLL-WFtem ‘ SYLL-WFyord ‘

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

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

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

(NB: in a non-derivationaphonology a violation at any given level is necessarilya violation at
all superordinatéevels(but not conversely).So SYLL-WF,.q shouldreally bethoughtof asthe
generalunrestricteccaseSYLL-WF (cf. the Strict DomainHypothesis).

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

(8) a. SYLL-WF,,.: > PARSE:cost
b. SYLL-WF., > PARSE:cosf, losf
C. SYLL-WF,.q > PARSE:cos{, lost, tosst

If PARSEdominatesSYLL-WF,,.q Or SYLL-WF..., Categoricamorphologicakplitsresult. For
examplejf SYLL-WF,..; > PARSE > SYLL-WF,..,, root-finalconsonantsieleteobligatorily.
Variationagainarisesfrom competingsystemswith differentconstraintierarchies.

Theprobabilitythatatleastoneof nindependengventswith probabilityp,, po, ... p, will happen
is1—(1—=p1)(1—p2)...(1—p,). Assumethateachconstraintin [8] hasthe sameprobability
p of beingimposed.Thenthe probability of t-,d-deletionin agivenformis 1 — (1 — p)", where
n = 3 for cost n = 2 for lost n = 1 for tossed Hencethe probability of retentionis (1 — p)".

This derivesGuy’s generalizationansweringquestion3].

Generalprediction: the frequencyof a variantis a function of the numberof allowed constraint
rankingsin whichit is the optimaloutput.



