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Finnish Noun Inflection
PauL KIPARSKY

1 Introduction

Inflectedwordsin Finnish showa rangeof interdependenstemand suffix
alternationsvhich areconditionedby syllablestructureandstressin a pen-
etratingstudy Anttila (1997) showshow the statisticalpreferencemamong
optionalalternantf the Genitive Plural canbe derivedfrom free constraint
ranking.l proposeananalysiswhich coverstherestof thenominalmorphol-
ogy andspellsout the phonologicalconstraintghat interactto producethe
alternationsandshowhowit supportsa stratalversionof OT phonology*

In the model of stratal OT that | will be assumingstems,words, and
phrasesare subjectto distinct parallel constraintsystemswhich may dif-
fer in the ranking of constraintsTheselevelsinterfaceserially: the output
of the stemmorphologyandphonologyis theinputto the word morphology
andphonologyandthe outputof theword morphologyandphonologyis the
inputto thesyntaxandpostlexicalphonology

11 amdeeplyindebtedto Arto Anttila for discussinghis materialwith me over manyyears,
andfor commentingon this latesteffort of mineto makesenseof it.

GenerativeApproachego Finnic and SaamiLinguistics
DianeNelsonandSatuManninen(eds.).
Copyright(© 2003,CSLI Publications.
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(1) ‘ Stemphonology ‘

‘ Word phonology ‘

‘ PostlexicaPhonology ‘

| assumethat the constraintsystemof level n+1 may differ in ranking
from constrainsystemof leveln by promotionof oneor moreconstraintgo
undominatedtatus.Thesemaybefaithfulnessconstraintaswell asmarked-
nessconstraintsNo crucial rankingamongthe promotedconstraintss re-
quired,atleastin the casesstudiedsofar.

The stemphonologycorrespond$o Lexical Phonologys level 1 andthe
word phonologycorresponds$o Lexical Phonologys level 2; togetherthey
constitutewhatis traditionally calledthelexical phonology TheFinnishdata
to beexaminednostlyhaveto dowith word-internaphonologicaprocesses
soit is the distinctionbetweenthe stemandword levelswithin the lexical
phonologywhichwill carrytheexplanatoryburden.

Divergingfrom previousapproacheto level-ordering] will assumehree
typesof affixes:

(2) a. Stem-to-stenaffixes:[ [ X Jstem* AffiX Jstem
b. Stem-to-wordaffixes:[ [ X ]siem* AffiX lword
c. Word-to-wordaffixes(lexicalclitics): [ [ X Jword + AffiX Jword

Stemsmust satisfy the stem phonology and words must satisfy the word
phonology The levels and categoriesare assumedo be universal,but the
allocationof morphemego themis not predictable and not all languages
necessariljhaveall types.For examplejnflectionalendingsareattachedo
wordsin English,butto stemsin Finnish.

Opacityeffects(counterfeedingndcounterbleedinglesultfrom masking
of theconstrainisystemof onelevel by the constrainsystemof alaterlevel.
Therefore stratalOT entailsthe following restrictionson the interactionof
processes:

(3) =Constraintaaretransparengxcepthat

»postlexicalprocessesanmaskstem-levelndword-levelprocesses,
and

=word-levelprocessesanmaskstem-leveprocesses.
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2 Stress
2.1 The Finnish stresssystem

The descriptive generalizations. Speakingior the momentin derivational
terms,Finnishstresds assignedy laying downbinaryfeetfrom left to right.
Finalsyllablesarenotstressedf theyarelight, andonly optionallyif theyare
heavy An importantphenomenots the LH EFFECT whenthe left-to-right
scansiornencounters Light-Heavy sequencethe light syllableis skipped,
with the resultthat a ternaryfoot is formed. At the left edgeof a word, the
LH effectis supersedebly theinviolablerequirementhata word musthave
initial stress.
Thebasicalternatingstresgatternis shownin (4):

(4) a. (ka.las)(k.let)'you're fishing’
b. (ka.las)(&.le)(m.nen)fishing’
c. (il.moit)(tau.tu)(m.nen)'registering’
d. (jar.jes)(®.le)(nét.to)(myy.des)(@n.<) ‘from his lack of sys-
tematization’

Theternaryfeetresultingfrom the LH effectareseenin (5) (therelevant
LH sequencem boldface):

(5) a. X X L HX: (ka.laste)(lemme)'we're fishing’

b. X X X X L HX: (il.moit)(tau.tumi)(s2sta) registering’(Elat.Sg.)

c. X X X XL HX X X: (jarjes)(®l.malli)(syy.del)(Ia.ni) ‘my
systematicity’(Adess.Sg.)

d. X X X X X X L H X: (jar.jes)(&l.mal)(lis.t.ma)(tdn.ta) ‘un-
systematized(Prt.Sg.)

e. XX LHXLH X: (voi.miste)(lut.tele)(masta) ‘havingcaused
to dogymnastics(Elat.Sg.)

The constraints. In constraint-basetérms,Finnishcanbecharacterizethy
the systemin (6) (building on Hanson& Kiparsky1996andon Elenbaas
Kager 1999, which shouldbe consultedfor more detailedinformationand
references).

(6) a. *CLASH: No stressesn adjacensyllables.

b. LEFT-HEADEDNESS Thestressedyllableis initial in thefoot.

C. ALIGN(PRWD, LEFT, FT1, LEFT) (“The left edgeof every
ProsodicWord coincideswith the left edgeof afoot.”) Abbre-
viatedasALIGN-LEFT.

d. FOOT-BIN: Feetareminimally bimoraicandmaximallydisyl-
labic.

e. *L APSE Everyunstressedyllablemustbeadjacento astressed
syllableor to theword edge(ElenbaasindKager1999).
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NON-FINAL : Thefinal syllableis not stressed.
STRESSTO-WEIGHT: Stressedyllablesareheavy
LICENSEo: Syllablesareparsednto feet.
ALIGN(FooT, LEFT, PRWD, LEFT) (“The left edgeof every

foot coincideswith theleft edgeof someProsodicdWord”.) Ab-
breviatedasALL-FT-LEFT.

The LH effectis heretakento be a manifestatiorof STRESSTO-WEIGHT:
a light syllable rejectsa secondanstressif it canbe placedon the follow-
ing heavysyllableinstead(withoutviolating the higher-ranked CLASH and
*L APSE, of coursey

(1)

|_
I
o
LLl
= n
2| o S w
S R %E 5 Lo A
Blzlo|Z|lawl|l 2| L
< [0) o ! [1N] w 1
SHNHEIRERE
Pl|#flz|b| 3|
Input: /opiskelija/
la. O (b.pis)(ke.l)ja *x * 2
1b. (6.pis)ke(l’ja) *x * 3
lc. o(pis.ke)(I'ja) * * * 1,3
1d. (6.pis)ke.li.ja * o
le. (6)(pis)(ke.li).ja | * * * 11,3
Input: /opetta-ma-ssa/
2a. 0O (6.pet)ta(nds.sa) * * 3
2b. (6.pet)(B.mas)s4d *x 2
Input: /kalastele-t/
3a. (ka.las)te@t) ol * * 3
3b. O (ka.las)(e.let) * 2
3c. (ka.las)te.let * o

2somedight inflectionalendings suchasEssiveSingular -naandthe possessiveuffixes(e.g.
-ni ‘my’) arepreaccentingasthoughtheymadethe precedingsyllableheavy.The*CLASH con-
straintthenblocks secondarystresson the syllable beforeit, e.g./opetta-ja-na{0.pet.ta)(®.na)

‘teacher’ (Ess.Sg.)Whentwo suchpreaccentingsuffixesoccurin arow, the regularphonolog-

ical patternreappearse.g./opetta-ja-na-ni{6.pet)(&.ja)(na.ni) ‘my teacher'(Ess.Sg.)On the

proposedanalysis,*CLASH preventsboth preaccentsrom appearingand FOOT-BIN together

with LICENSEo decidein favor of the second.
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Tableau(7) showshowternaryfeetresultfrom theinteractionof (6g-i).2
Final heavysyllablescanoptionally be stressedSeeElenbaasandKager
1999:305or anaccounbf thebasicoptionin termsof freeconstrantanking.
Thefrequencyof this alternativeseemdo be proportionato the heavinessf
thesyllable,e.g.(ra.vin)to(kt) < (ra.vin)to(a) < (ra.vin)to(kan).

2.2 Lexical vs.rhythmic secondarystress

Long stemsand the LH effect. Polysyllabicstemsin Finnishfall into two
accentualkypes,MOVABLE and FIXED. They are most clearly distinguish-
ableby the morphologicandmorphophonologicgbropertiegshatwe shall
investigatebelow but thereare also more direct, albeit somewhatlusive,
phonologicabifferencedetweerthem.Movablepolysyllableshavea rhyth-
mic secondarnystresswhich oscillatesbetweenthe third or fourth syllable,
normally accordingto the weight of thosesyllables,in line with the LH ef-
fect. Fixed polysyllableshavea lexical secondarystresswhich is invariant
on a given syllableof the stem.Although the nominativesingularsof mov-
ableandfixed stemshavethe sameoutputstresgattern theirinflectedforms
(InessiveandAblative Singularsjn theseexamplesyivergeasfollows.

(8) MovablestresgLH effectin inflection):
a. Kalewala ?*Kalewvalassa Kalevahssa ‘Kalevala’
b. Ameikka ?*Ameikassa Amerikissa  ‘America’
c. artikkeli ?*artikkelissa  artikkelissa  ‘article’
d. apteekhri ?*apteekfirilla  apteekkailla ‘pharmacist’

(9) FixedstresgnoLH effect):
a. Alabama Alabamassa ?*Alabanaissa  ‘Alabama’
b. palstermakka palstermkassa?*palsternaldssa ‘parsnip’
Cc. ésplaradi ésplaradilla  ?*ésplanadla ‘esplanade’
Marking stem-levelstresswith the IPA accentmark ('), we have/"aldbamal/,
I'palstethakkaletc.
Otherexamplef this stresscontrasin polysyllabicloanwordsaregiven
in (10).
(20) a. Stemswith fixed penultstresqinflectedlike disyllabicstems):
1. Foursyllables:barrikadi, paragrafi, portugali, serenadi,
aladobi,sarkofagi,ortopedi,privilegi, kalomeli,kapittel,
filosofi, etanoli, ekonomi,megafoni,makaroni, invalidi,
pyramidi, melaniini, margariini, molekyyli, mannekiini,

3The undominatedoot-wellformednessonstraints. EFT-HEADEDNESSand FOOT-BIN are
omitted from the tableau.Violations of ALIGN(FoOT, LEFT; PRWD, LEFT) are assesseds
usual,by toting up the numberof syllablesthatseparateachfoot from theleft edgeof theword;
almostany othermethodwould do aswell.
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amabori, pulituuri

2. Fivesyllables:adrenaliini,antropologikolesteroli konkvis-

tadori, magnetofonipyramidoniasetyleeni
b. Movablestemg(inflectedlike trisyllabic stems):

1. Foursyllables:asessorihantlankari,salpietari,triangeli,
artikkeli, partikkeli, monokkeli,tuberkkeli, konstaapeli,
meanderi,kalenteri, silinteri, sylinteri, oraakkeli, korri-
dori, makrosporiprofessori,senaattori

2. Five syllables:alabasteri,gladiaattori, plagiaattori, pro-
vokaattori,oleanteri

Six-syllablestemsnormally breakdowninto threefeet,e.g. Prt.Pl.intel-
lektielleja (not *intellektielleita) ‘intellectuals’, Gen.Pl. éksiséntialistien
(not*éksiskntialisteiden ‘existentialist’, unlessthe LH effectdictatesa tri-
syllabicfirstfoot, e.g.katalysaattori‘catalyst’,in whichcasehewordinflects
like athree-syllablevord.

The essentialdistinction betweenrhythmic and lexical stressis that the
rhythmicstresss invisible to themorphologyandto thestem-leve[morpho)-
phonologywhile lexicalstresgs visible. It is notamatterof distinctivenessr
predictability;in fact, Anttila (1997andp.c.) hasshownthatthe distribution
of lexical secondangtressess largely predictablerom weightandsonority
althoughthereseemgo bearesidueof variation.Most heavypenultsin long
stemsarelexically stressedwith movablestemdike Amerikkabeingthe ex-
ception.Light penultgendto belexically unstressedyutthereis asubstantial
classof lexically stressedight penultsin “learned”loanwords? Anttila (p.c.)
pointsoutthatvowelquality, andeventheweightandquality of thepreceding
andfollowing syllables,determinethe placeof the stressHis generalization
is roughlythatif the secondstemsyllableis light, the third syllableis lexi-
cally stresseevenif it is light, unlesst is followed by a syllablewith amore
sonorous/owel.

Vowelharmony. Anotherphonologicatriterionfor distinguishingoetween
rhythmic andlexical secondarystresscomesfrom the harmonicalternation
betweerfront vowelsa 0,0 andbackvowelsa,o,uin suffixes.Stemscontain-
ing only neutralvowelsregularlytakefront vowels,while wordscontaining
amix of backvowelsandthe neutralvowelsi, e regularlytakebackvowels.
However,lexical secondarystressmay optionally initiate a new domainof
vowel harmony:if sucha secondarystressfalls on a neutralvowel, andall
following stemvowelsare neutral,the endingmay havefront harmony asif

4Many of themusedto havelong vowels, but this is consideredncorrectnow, perhapsbe-
causeit looks like Swedishinfluence.Examplesof sucholder, now disreputablespellings,still
commonin pronunciationarebarrikaadi, esplanaadiserenaadifilosoofi,invaliidi, pyramiidi.
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the entirestemcontainednly neutralvowels.In otherwords,harmonythen
takesits cueonly from the secondhalf of the stem,beginningwith the lex-
ically accentedsyllable. For example arkkitehdi-lla ‘architect’ (Adess.Sg.)
hasa fully acceptablalternantarkkitehdi-Ild, comparableao an all-neutral
word like lehdi-lla ‘leaves’ (Adess.Pl.YseeRingenandHeinamaki 1999)°

(11) a.Lexicalstresofteninitiatesavowelharmonydomain:

arkkitehdilta arkkitehdilta  ‘architect’ (Ablat.Sg.)
bolsevkilla bolsevkilla  ‘bolshevik’ (Adess.Sg.)
karamelleja karamelleja  ‘candy’ (Prt.Pl.)
pyramidista pyramidista  ‘pyramid’ (Elat.Sg.)

b. Rhythmicstressvery seldominitiatesa vowel harmonydomain:

artikkellla  ?*artikkellla ‘article’ (Adess.Sg.)
professoeita ?*professoeita ‘professor’(Prt.Pl.)
strategigesta 7?*strategiest  ‘strategic’(Elat.Sg.)
kalenteista ?*kalenteiista  ‘calendar’(Elat.Sg.)

Onthebasisof their harmonicbehaviorfixed stemshaveoftenbeenana-
lyzedasQUASI-COMPOUNDS i.e. ascompounddgrom the prosodicpoint of
view, thoughnotfrom themorphologicapointof view.® Thequasi-compound
analysiscanbelinkedto theaboveobservationaboutstressthoughl believe
theconnectionis asomewhaindirectone,in thefollowing senseSincecom-
poundsconsistof at leasttwo phonologicalwordsor stems,eachof which
musthavea stressstemsaregoodcandidateor reanalysisasprosodiccom-
poundsf theycontaintwo stem-levektressesT hatis why fixedpolysyllables
aremuchmorelikely to be analyzedas compoundghanmovablepolysyl-
lables.However,the doublestressmerelyinvitesthe compoundeanalysis,
it doesnot forceit. Fixed polysyllablescan very well be treatedas single
prosodicwords,astheir harmonicvariationconfirms.

Themediatingrole of morphologyis supportedy two furtherpoints.Tri-
syllabicwordsarenevertreatedasquasi-compound@resumabhbecausea
single syllable could neverbe mistakenfor one half of a compound.Their
four-syllableinflectedforms are alsoasa rule treatedlike singlewordsfor

5Thesejudgmentsare basedon the datacited in Ringenand Heindmeki 1999andValimaa-
Blum 1999,aswell asonacorpusof wordsoccurringin the 1987issuesf themagazineSuomen
Kuvalehtj approximatelyl,3million words.Thecorpusis availableontheUniversity of Helsinki
LanguageCorpusServer,Departmenbf GeneralLinguistics, University of Helsinki.

6The idea is traditional, though| am not surewho originatedit. For discussionseee.g.
Kiparsky 1993,andmostrecentlyRingenandHeindméki 1999andValimaa-Blum1999.
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purpose®f vowel harmony’
(12) Stem-finarhythmicstresseverinitiatesa vowel harmonydomain

Ipaperi-i-ssa/ paperissa *paperisaa ‘paper’(Iness.Pl.)

/kaveri-lla/ kaveilla *kaveilla ‘guy’ (Adess.Sg.)
Secondly polysyllabicwords which are transparentlycomposedf a stem
plus a derivationalsuffix (suchas "iitti ‘-ite’, "iivi ‘-ive’, and especially
the suffix ™isti ‘-ist’, which is productivein Finnish) are unlikely quasi-
compoundgor morphologicareasonseventhoughthey havea lexical sec-
ondarystressTheytooarealmostalwaystreatedassinglewordsfor purposes
of vowel harmony:

(13) Lexicalsuffix stressvery seldominitiatesa vowel harmonydomain

vokafivi-lla  ?*nébminaiivi-lla ‘vocative’ (Adess.Sg.)
atdsti-lla ?*atasti-lla ‘atheist’ (Adess.Sg.)
kapitalisti-lla  ?*kapitalisti-la  ‘capitalist’ (Adess.Sg.)
haitaristi-lla *haitaristi-lla ‘accordionist’(Adess.Sg.)

oo oy

If the form is built on a free stem,as (13d) héitaristi from haitari ‘accor-
dion’, front harmonyis totally out of thequestionTheexplanations thatthe
quasi-compoundnalysis*haita-risti-ll & is so obviouslycontraindicatedy
themorphology

In sum:variationin vowel harmonyshowsthatstemswith fixed stresscan
betreatedike compoundgo the extentthattheyotherwisdook like themin
the stem-levelphonologicakepresentationl heir outputphonologicakhape
is not what counts.This providesan independenargumenftor lexical sec-
ondarystress.

3 Segmentalalternations
3.1 Stop Deletionand ConsonantGradation

The distribution of stops. Two centralmorphophonologicalrocessegov-
ernthedistributionof its singlestopsp,t,kandgeminatedstopspp, tt,kk They
arestatedin informal processuatermsin (14) (whereV represents&n un-
stressedrowel).
(14) a. STOPDELETION:t— (/V___V

tt,pp,kk— t,p,k
t,p,k— d,v0
StopDeletion (calledt-Deletionin Keyser& Kiparsky 1984)deletessingle
intervocalicstopsafter a light unstressedyllable. ConsonanGradationre-

b. CONSONANTGRADATION:{ }/[+sonL__VC

"Fora possiblespecialcase seefn. 22 below.
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duceggeminatevoicelessstopsto singlevoicelessstops,andsinglevoiceless
stopsto voiced stops(under certain conditionsto voiced fricatives and to
zero)whena vowel or sonorantconsonanprecedesinda branching(VC)
rhymefollows. (Herel will only be consideringhe degeminatiorbranchof
the ConsonantGradationprocess.}or example affixes of the form -CCV
and-C regularlytriggerConsonanGradatiorundertheseconditions(15) l-
lustrateghe operatiorof StopDeletionandConsonanGradatiornwith forms
from the declensionaparadigmof lakko ‘strike’.8

(15) a. [/lakko/ lak.ko Nom.Sg.

b. /lakko-na/ lak.ko.na Ess.Sg.

c. [lakko-ta/ lak.ko.a Prt.Sg. (StopDel.)

d. /lakko-i-ta/ lak.ko.ja Prt.Pl. (StopDel.,G.F)
e. [lakko-n/ la.kon Gen.Sg. (Cons.Grad.)
f.  /lakko-ssa/ la.kos.sa Iness.Sg. (Cons.Grad.)

Both processeapply almostwithout exceptionin derivedenvironments.
But, as Anttila 1994 notes,the processeslso characterizehe structureof
nativestems evenin underivedenvironmentsyiolationsarepracticallycon-
finedto unassimilatedoansandnamessuchas:

(16) a. Stem-internaéxceptiongo StopDeletion:senoritayvibrato,in-
kognito,Kimito
b. Stem-interna¢xceptionso ConsonanGradationpikkelsi‘pickle’,
okkulttinen ‘occult’, opportunismi‘opportunism’, appelsiini
‘orange’,rottinki ‘rattan’

Thedistributionof stopsin stemsshowsthatthe constrainbehindStopDele-
tion appliesalsoto p andk. Although actualalternationsonly involve /t/,

sequencesf theform [VkV] and[VpV], like [VtV], areessentiallyrestricted
to unassimilatetbanwordsandnamessuchas(17a).Mostloanwordsaccom-
modateto the constraintandthey do soby geminatingthe obstruentnot by

deletingit, astheexamplesn (17b)illustrate?

8Examplesarecitedin Finnishorthographywith stressandsyllabificationaddedwherenec-
essarySyllablesendingin shortvowels(-V) arelight, syllablesendingin -VC, -VV, -VVC are
heavy. The vowel sequencesi, ai, yi, 0i, ai, ui, oi, au, ou, eu, iu, ey, ay, dy, ie, yo, uo, iy are
diphthongsOthervowel sequencesuchasia, ua, ea 0a, aredisyllabic.

9Thereis no ConsonantGradation before the ending -is, becausethis ending imposes
templatic expressivegemination,supersedinghe ConsonaniGradationconstraint,e.g. julkkis
‘celebrity, public figure’, from julkinen ‘public’. A systematicclassof exceptiongo Consonant
Gradationare certainstemsin /-s(e)/,which furnishthe oblique stemsof wordswhosenomina-
tive endsin -nen e.g.KekkonenPrt.Sg.Kekkos-ta

10presumablyn orderto minimize the differencebetweerthe Finnishandoriginal pronunci-
ations.A relatedgeminationprocessappliesin Fenno-SwedisKiparsky,to appear).
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a7 a. judoka‘judo practitioner’ paprika‘bell pepperpaprika’ karak-

teristika ‘characteristic’ (in mathematics)rokokoo ‘rococo’,
Aleko,Alepa,hetekda type of bed’

b. profeetta‘prophet’, mammuttimammoth’,apotti ‘abbot’, Eu-
rooppa‘Europe’, sinappi‘mustard’

Stop Deletion, then, reflectsa broaddistributionalrestrictionon \°/[p,t,k]V
sequenceslthough,becausano suffixesbeginwith a single/p/ or /k/, the
alternationst governsall happento be of the form /t/ ~ (. This said, | will

continueto usetheterm StopDeletionto referto its processuatffects.

Examples. Numeroustemsandendingsalternaten accordwith StopDele-

tion and/orConsonanGradation(CG), ofteninteractingwith otherprocess,
astheexamplesn (18)-(22)illustratefor a variety of inflectionalandderiva-

tional suffixes!!

(18) PartitiveSingular/-ta/

a. /puu-ta/ puu.ta ‘tree’

b. /voi-ta/ voi.ta ‘butter’

c. [si-ta/ si.ta ‘that’

d. /palttoo-ta/ palt.too.ta ‘overcoat’

e. /puku-ta/  pu.ku.a ‘suit’ (StopDel.)

f. /katiska-ta/ ka.tis.kaa ‘fishtrap’ (StopDel.,V-Contr)
(19) PartitivePlural/-i-ta/

a. /puu-i-ta/ pui.ta ‘trees’

b. /he-i-&/ hei.td ‘them’

c. [palttoo-i-ta/ palt.toi.ta ‘overcoats’

d. /puku-i-ta/  pu.ku.ja ‘suits’ (StopDel.,G.F)

e. /katiska-i-ta/ ka.tis.ko.ja ‘fishtraps’ (StopDel.,G.F)
(20) GenitivePlural/-i-ten/

a. /puu-i-ten/  pui.den ‘trees’ (Cons.Grad.)

b. /voi-i-ten/ voi.den ‘butter’ (Cons.Grad.)

c. /nuo-i-ten/  noi.den ‘those’ (Cons.Grad.)

d. /palttoo-i-ten/ palt.toi.den ‘overcoats’ (Cons.Grad.)

e. /puku-i-ten/ pu.ku.jen ‘suits’ (StopDel., G.F)

f. /katiska-i-ten/ ka.tis.ko.jen ‘fish traps’ (StopDel., G.F)

(21) Infinitive /taC/

L1Forsimplicity | incorporatevowel harmonyinto the underlyingrepresentations.
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/nouse-taC/ nous.taC ‘rise’ (Cons.Grad.)
/tuo-taC/ tuo.daC ‘bring’ (Cons.Grad.)
/hakk-at-taC/ha.ka.taC ‘to chop’ (Cons.Grad.)
ftule-taC/  tullaC  ‘to come’ (Cons.Grad.Assim.)
/mene-&C/ men.@C ‘togo’  (Cons.Grad.Assim.)
/laula-taC/ lau.laaC ‘to sing’ (StopDel.,V-Contr)

(22) Verbalizer/-at/
a. /hakk-at-kaa/ha.kat.kaa‘chop! (2Pl.) (Cons.Grad.)
b. /hakk-at-taC/ha.ka.taC ‘chop’ (Inf.) (Cons.Grad twice)
c. /hakk-at-a/ hak.kaa ‘chops’'(3Sg.) (StopDel.,V-Contr)
d. /hakk-at-u/ hak.kuu ‘chopping’(N.) (StopDel.,V-Contr)

The ghostconsonant. A comments in orderaboutthefinal /-C/in (21)and
(22b), an underlyingconsonantaélementwith no segmentamelody of its
own. Theevidencdor this“ghost” segments extensivebutafew of themain
pointsmaybesummarizedhere First, it regularlytriggersConsonanGrada-
tion, e.g./liikkeC/ liike ‘movementshop’(seealso(21b-e)(22b)).Secondly
it blocksthe regularraisingof word-finale to i, e.g.Nom.Sg./kuore/kuori
‘rind’, but/liikkeC/ liike, not*liiki or *liikki . Third, it blocksStopDeletion,
e.g.Prt.Sg./likkeC-ta/ liikettd, not *liikkea. Fourth,it triggersstem-final-
e epenthesideforeall -CCV and -C endings,as well asa subsetof -CV
endingse.g.Iness.SglliikkeC-ssi/ liikkeesé, Gen.Sg/liikkkeC-n/ liikkeen
Ess.SglliikkeC-na/ likkeerd.*? Fifth, whenthe nextsegmentis a consonant,
the -C materializesasa copy of it. This happendeforethose-CV endings
which retainthe unepenthesizedC stem?!® asin Prt.Sg./likkeC-t4/ liiketta
aswell asbeforeclitics suchas-ko/-ko (e.g.liike[kk] 6 ‘the shop?’),in com-
pounds(e.g. liike[kk]atu ‘shoppingstreet’),andin externalsandhiaslong
asthereis closecontactbetweerthe words(e.g. liike[mm]enestyithe shop
flourished”). The examplesn (23) showhow wordsendingin /-C/ contrast
with wordsendingin vowels.

~P o0 T

(23) a. /ei setuo-tta-Cvoi-ta/ ei setuota[v v]oita ‘it doesnot produce
butter’
b. /eisetuo-tavoitta-C/ei setuotavoita‘it won't beatTHAT ONE’
c. /eisevoitta-Ctuo-ta/ei sevoita[t tjuota ‘it won't beatthatone’
d. /ei sevoi-ta tuo-tta-C/ei se voita tuota ‘it doesnot produce
BUTTER'

12 yltimately, the -e is probably part of the underlyingform, for the empirical reasonsgpre-
sentedn in Keyser& Kiparsky 1984.Thus,the “ghost consonant’is really a “ghostsyllable”,
in conformity with the constraintthatall Finnishstemsendin vowels (the StemConstraintmo-
tivatedin section5).

130r, if we adopttheanalysisof fn. 12, beforethose-CV endingswhich allow stem-final-eto
bedeleted.
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3.2 Optionality and complementarity

Movable polysyllabic stems. A stem-finalvowel combineswith the plu-
ral suffix /il into a diphthong** After underlyingdiphthongs Stop Deletion
is alwaysblocked:e.g. lauantai-ta‘Saturday’ (Prt.Sg.).After morphologi-
cally deriveddiphthongsstopsareoptionally deletedin a subclasof poly-
syllabic stems,andthe secondhalf of the diphthongbecomesan onset,tak-
ing the placeof the deletedstop. This is exactlythe classof stemswe have
alreadyidentifiedthroughtheir stressandvowel harmonybehaviorasmov-
ABLE POLYSYLLABLES.

(24) DiphthongoptionallytriggerStopDeletionin movablepolysyllables:

a. /korjaamo-i-ta/ kér.jaa.np.ja ‘repair shops’(Prt.Pl.)
kor.jaa.noi.ta

b. /kalevala-i-ta/ K&.le.\a.lo.ja ‘Kalevalas’(Prt.Pl.)
Ké.le.va.bi.ta

c. [Iprofessori-i-ta/ pro.fes.d.re.ja® ‘professors’(Prt.Pl.)
pr6.fes.soei.ta

d. [/artikkeli-i-ta/  artik.ke.le.ja ‘articles’ (Prt.Pl.)
artik.ke.ki.ta

(In this sectionl markprimaryandsecondaryvord stressfor reasonsvhich
will soonbecomeapparent.)

In movablepolysyllables the diphthongformedby combiningthe stem-
final vowel with the plural suffix /i/ hasanotherunexpectegbroperty It op-
tionally triggersConsonantGradationof its onsetstop,asin the essiveand
illative pluralsin (25).

(25) DiphthongsoptionallytriggerConsonanGradationin movablepoly-

syllables:

a. /ullakko-i-na/ al.lak.koi.na ‘attic’ (Ess.Pl.)
al.la.koi.na

b. /ullakko-i-hin/  Ul.lak.koi.hin ‘attic’ (Il.P1.)
Ul.la.kodi.hin

d. /amerikka-i-na/ A.me.ik.koi.na ‘America’ (Ess.Pl.)
A.me.ri.vi.na

e. /amerikka-i-hin/ A.me.ik.koi.hin ‘America’ (Ill.PI.)
A.me.ri.li.hin

14Under certain conditionsthe stem-finalvowel is deletedinstead,e.g./matala-i-ta/matalia
‘low’ (Prt.Sg.);seeAnttila 1997.

15Notethe lowering of /-i/ to -e in (24c,d).WhenStopDeletionappliesin the genitiveplural,
stem-final/-i/ and /-e/ insteadappearas /-i/, andthe glide is absorbedg.g. /professori-i-ten/
professorien~ professoreiden
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In contrastConsonanGradatiomeverappliesbeforeaderiveddiphthong
in thesecondsyllableof disyllabicstems.

(26) Diphthongsdo nottriggerConsonanGradationn disyllabicstems:
a. [llakko-i-na/ lak.koi.na *la.koi.na ‘strike’ (Ess.Pl.)
b. /lakko-i-hin/ lak.koi.hin *&.koi.hin ‘strike’ (lll.PI.)

Whenthe diphthongis followed by a tautosyllabicconsonantasin (27a-c),
ConsonantGradationis obligatoryregardles®f the syllable count. And, of
courseConsonanGradationis obligatorybeforea simpleVVC rhyme,what-
everthelengthof thestem,e.g.(27d).

(27) ObligatoryConsonanGradation:

a. la.koi.ssa *| &k.koi.ssa ‘strike’ (Ins.Pl.)

b. A.me.ri.is.sa *A.me.ik.kois.sa ‘America’ (Ins.Pl.)
c. Ulla.kois.sa *(Ollak.kdis.sa ‘attic’ (Ins.Pl.)

d. Ulla.kos.sa *Ullak.kos.sa ‘attic’ (Ins.Sg.)

Theproblem then,is why thesystematiwariationin (24) and(25) occurs,
andwhy preciselywith diphthongsn asubclas®f polysyllabicstems.

Fixed polysyllabic stems. FIXED POLYSYLLABLES do not showvariation
in eitherConsonanGradationor StopDeletion(cf. Anttila 1997:20).

(28) DiphthonggriggerStopDeletionin fixed polysyllables:
a. kara.nelleja *k&.ra.nelleita ‘candy’ (Prt.Pl)
b. kara.nelli.en *k&.ra.nellei.den ‘candy’(Gen.Pl)
C. A.Ia.bé.mo.ja *A.la.ba.ndi.ta ‘Alabama’(Prt.Pl.)
d. Ala.bamo.jen *A.la.ba.ndi.den ‘Alabama’(Gen.Pl.)

(29) DiphthongsdonottriggerConsonanGradatiorin fixedpolysyllables:
a. pals.ternak.koi.na *péals.ternd.koi.na ‘parsnips’(Ess.Pl.)
b. péls.ternak.koi.hin *péls.terna.koi.hin ‘parsnips’(lll.PI.)
c. bol.senk.kei.na  *bolSevk.eina  ‘bolsheviks'(Ess.Pl.)
d. bol.Se.v.kei.hin *hol.8e.n.kei.hin  ‘bolsheviks'(lll.Pl.)

In fact, fixed polysyllabicstemspatternustlike disyllabicstemscompare
(28)and(29) with (30):

(30) a. /sama-i-ta/ sA.mo.ja  *sa.moita ‘same’(Prt.Pl.)
b. /sama-i-ten/ sa.mo.jen *sa.moi.den ‘same’(Gen.Pl.)
c. llakko-i-na/ lak.koi.na *la.koi.na  ‘strike’ (Ess.Pl.)
d. /lakko-i-hin/ lak.koi.hin *&.koi.hin  ‘strike’ (lll.P1.)

Sowe havea secondnysterycompoundinghefirst: why do stemsof four
or moresyllablesstemdfall into two differenttypes,movable(patternindike
trisyllables)andfixed (patternindike disyllables)?
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Complementarity of Stop Deletion and ConsonantGradation. Thetwo

alternation®f StopDeletionandConsonanGradationarestrictly COMPLE-

MENTARY: whenthe conditionsfor both are presentpneor the othermust
apply, butbothmaynot. Thus,whena movablepotentiallygradatingstemis

combinedwith asuffix in -t, therearealwaysonly two forms,neverfour:

(31) Complementarityf StopDeletionandConsonanGradation:
a. /ullakko-i-ta/ al.lak.ko.ja al.la.koi.ta
*{l.lak.koi.ta *{l.la.kd.ja
b. /amerikka-i-ten/ A.me.ik.kojen A.me.ri.i.den
* A.me.ik.koi.den *A.me.i.ko.jen

And whena fixed potentiallygradatingstem,suchaspapiljotti, is combined
with a suffix in -t, thereis alwaysonly oneform, nevertwo.
(32) /papiljotti-i-ta/ papiljotteja *papiljoteita ‘hair curlers’(Prt.Pl.)
*péapiljoteja *papiljoteita
Thisis remarkableonsideringhateachproceson its own is optional(e.g.
ullakoina~ ullakkoing korjaamoja~ korjaamoitg.
Sowe havetwo moremysterieswhenboth StopDeletionandConsonant
Gradatiorareapplicableywhy mustatleastoneof themtakeeffect?And why
do bothof themnevertakeeffecttogether?

3.3 Another systematicallyopaquecontext

Diphthong shortening. As alreadystated)ong vowelstriggerneitherCon-
sonantGradationbeforethem (see(33)), nor Stop Deletion after them(see

(34)).

(33) a. /palttoo-ssa/ palt.toos.sa*pal.toos.sa ‘overcoat’(Ins.Sg.)
b. /hakkatVu-n/ hak.kuun *ha.kuun ‘chopping’(Gen.Sg.)
c. /rakkasVlla/ rak.kaal.la *ra.kaal.la ‘dear’ (Ads.Sg.)
(34) a. /palttoo-ta/ palt.too.ta *palt.too.a ‘overcoat’(Prt.Sg.)
b. /hakkatVu-ta/ hak.kuu.ta*hak.kuu.a ‘chopping’(Prt.Sg.)

c. /suklaa-ta/ suk.laa.ta *suk.laa.a ‘chocolate’(Prt.Sg.)

Superheavy(three-moradiphthongsare categoricallyexcludedin Finnish,
andwhenthey arisein the morphologythey are alwaysshortenedaswhen
theplural/-i/ is addedo /-VV/ stems:

(35) a. /puu-i-ssa/ puis.sa  *puuis.sa ‘tree’ (Ins.Pl.)
b. /voi-i-ssa/ vois.sa  *voiis.sa ‘butter’ (Ins.PL.)
c. /suklaa-i-ssa/ suk.lais.sa*suk.laais.sa ‘chocolate’(Ins.Pl.)

The behavior of shorteneddiphthongs. Theshortenedliphthongsarepro-
nouncedike original shortdiphthongsStill, a following tautosyllabiccon-
sonantriggersno ConsonanGradationbeforethem,anda following single
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stopdoesnotundergadStopDeletionafterthem.

(36) a. /palttoo-i-ssa/ palt.tois.sa*pal.tois.sa ‘overcoats’(Ins.Pl.)
b. /hakkat-u-i-ssa/ hak.kuis.sa*ha.kuis.sa ‘choppings’(Ins.Pl.)
c. /rakkasVi-lla/ rak.kail.la *ra.kail.la ‘dear’ (Ad.Pl.)

(37) a. /palttoo-i-ta/ palt.toi.ta *pal.toi.ta ‘overcoats'(Prt.Pl.)
b. /hakkat-u-i-ta/ hak.kui.ta*ha.kui.ta ‘choppings’(Prt.Pl.)
c. [rakkasVi-ta/ rak.kai.ta *ra.kai.ta ‘dear (Prt.Pl.)

This contrastswith ordinary diphthongsformedwith a shortvowel plus a
plurali. For example theretainedgeminatesn (36) arein exactlythe same
outputenvironmentasthe degeminatednesin (38), andtheretainedstops
in (37) arein exactlythe sameoutputenvironmentsasthe deletedstopsin

(39).

(38) a. /taltta-i-ssa/ tal.tois.sa*tal.ttois.sa ‘chisels’(Ins.Pl.)
b. /akku-i-ssa/ a.kuis.sa *ak.kuis.sa ‘batteries’(Ins.Pl.)
c. /llakko-i-lla/ la.koil.la *lak.koil.la ‘strikes’ (Ad.Pl.)

(39) a. [taltta-i-ta/ tal.tto.ja *talt.toi.ta ‘chisels’ (Prt.Pl.)
b. /akku-i-ta/ a.kku.ja *ak.kui.ta ‘batteries’(Prt.Pl.)
c. /lakko-i-ta/ la.ko.ja *lak.koi.ta ‘strikes’ (Prt.Pl.)

This givesmysterynumberfive: why are StopDeletionandConsonanGra-
dationopaquelyconditioned2Vhy do shortenedliphthongslock thesepro-
cessesin contextsphoneticallyindistinguishabldrom thosethat otherwise
triggerthem?

A stratal OT solution. We concludedirstthatpolysyllabicstemsn Finnish
fall into two subclassedixed stemssuchaspalsternakkaandmovablestems
suchasAmerikka Fixed polysyllablesalwayskeeptheir secondarstresson
that syllable.Movable polysyllablesreceivea rhythmic secondarystresson
thethird or fourth syllable,dependingon syllableweightin accordwith the
LH effect. Now we haveseenthatthe two typesof polysyllablesdiffer with
respecto two othercoreprocessesf thestemphonologyStopDeletionand
ConsonanGradationFixedstemalisplaynooptionalitywith respecto these
processesyhereasnovablestemsshowsystematicoptionality with respect
to both.

Theanalysigproposedereis thatfixed polysyllablediffer from movable
polysyllablesn havinganobligatoryfixed secondargtressatthe stemlevel.
All the differencesbetweerthe two typesof polysyllablesfollow from this
basicstresdifference.Someof themareconditionedby stresdirectly, oth-
ersindirectly via syllablestructure Thekey pointis thatrhythmicsecondary
stressby (6) is assignedptionally (subjectto certainweight constraintsjn
the stemphonology and obligatorily (regardles®f syllable weight) in the
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word phonology StopDeletionandConsonanGradationareconditionecdby
stem-levestressandby stem-levesyllablestructureln theoutput,stem-level
stressesand stem-levelsyllabification are maskedby word-level rhythmic
stressandresyllabificationwhich areirrelevantto StopDeletionandConso-
nantGradation.Theseconclusiongranslatedirectly into evidenceor stratal
OT andagainstparallelism for the separatiorbetweenstem-levelandword
phonologyonwhichtheanalysisdependss notavailablein fully parallelOT.

In sum,word-initial stressandfixed medialstressalwaysassignedat the
stemlevel, while movablemedial stressmay be assigneckitherat the stem
level or at the word level. It would be desirableto basethis generalization
on someprinciple (ratherthansimply on the dataof the language)Distinc-
tivenesss irrelevant:initial primary stressyisible in the stemphonologyis
as predictableas rhythmic secondarystress which is not. One reasonwhy
initial main stressis obligatorily assignedn the stem phonologymay be
that prosodicphonologyrequiresa word to consistof at leasta foot, which
is its prosodichead(peak).This is a very commonand perhapsuniversal
prosodiclicensingrequirementOn the otherhand,manylanguagegfor ex-
ample,CaireneArabic) reportedlydo not requirethat wordsbe parsednto
binaryfeetby secondargtresse$ “conflation”, Hayes1995:119)Theoption
liespreciselyin whetherFinnishimposeghisrequiremenéatthestemlevel,or
not.Formally, thevariationresultsfrom freerankingin thestemphonologyof
the constrainthatprohibitssecondarngtresswith a constraindemandingl-
ternatingstressForpresenpurposeset usassumehattheconstrainigainst
secondargtresdss simply *STResS(for moresophisticatedlternativessee
Crowhurst1996andde Lacy 1998). The antagonisticconstraintthat forces
a full metrical parseof the word is presumably*L APSE (or LICENSE-o, in
concertwith undominated~00T-BIN). In theword phonologytherankingis
fixed sothatalternatingrhythmicstresss obligatory

Additional differencesetweerthe stemphonologyandthe word phonol-
ogy will emergeaswe go on to developthe constraintsystembehindthese
descriptivegeneralizations.

3.4 Stressand syllable structure

Stress-to-Weight. In the stemphonology STRESSTO-WEIGHT (“stressed
syllablesare heavy”) dominateghe constraintghat assignalternatingsec-
ondarystressTheyarethemselvesiominatedy the constrainthatrequires
the word-initial syllableto bearprimary stressThey arealsodominatedby
*CLASH andby theFaithfulnessonstraintv AX (Stress).

(40) *CLASH, LEFT-HEADEDNESS ALIGN-LEFT, MAX (Stressy>
STRESSTO-WEIGHT

Therankingin (40) hasimportantcorollariesto which | nowturn.
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The dominantstatusof STRESSTO-WEIGHT precludeslight syllables
from gettingrhythmicstressn thestemphonology(exceptin initial position,
whereALIGN-LEFT forcesit). Beingalwaysword-level,the rhythmicstress
of light syllablesis invisible to stemphonology and so cannotblock Stop
Deletion.Thatis why Stop Deletionis obligatoryafter shortvowelsevenif
theybearrhythmicsecondargtress:®

(41) a. /paperi-ta/ paperia *paperita ‘paper’'(Prt.Sg.)
b. /ullakko-ta/ ullakkoa *ullakkota ‘attic’ (Prt.Sg.)
c. [salama-ta/ salamaa *salamata ‘lightning’ (Prt.Sg.)

When a stem-finalshortvowel is combinedwith the plural marker-i, a
diphthongresults,which is eligible to bearstress.Optional assignmenbf
rhythmic stressin the stem-levelphonologythen generateshe systematic
alternationtreatedabove,andillustrated againin (42), wherethe optional
StopDeletionreflectsthe stresoption.

(42) /ullakko-i-ta/ ullakkoja ullakoita ‘attic’ (Prt.Pl.)

We havenow uncoveredet anothedifferencebetweerexical andrhyth-
mic secondargtressRhythmicstresss assignedn thestemphonologyonly
to heavysyllables,becausenf high-rankingSTRESSTO-WEIGHT. Lexical
stresshowevercanbelexically markedonlight syllablesaswell, asin (10a),
in consequencef therankingM AX (Stress)>> STRESSTO-WEIGHT.Y’

WEIGHT-TO-STRESS and the structure of nuclei. As for thecomplemen-
tary constrainbWEIGHT-TO-STRESS its high rankin the stem-levelphonol-

ogyexcludesunstressetbng nucleiin thestemphonology Somewhashock-

ingly, it turnsout thatapparentunstressediphthongsn Finnisharephono-

logically monomoraicandapparenunstressedong vowels are phonologi-

cally disyllabicsequencesThis is the key to understandinghe complemen-
tarity betweerStopDeletionandConsonanGradation.

Recallthat the outputof /mellakka-i-ta/is either mellakkoja with Stop
Deletion, or mellakoitg with ConsonaniGradation,but not *mellakoja or
*mellakkoita Whenboth processebavescope oneof themmustapply, but
bothcannotapplytogether— evenin environmentsvhereeachis otherwise
optional. Thereasoris thatbothprocesseareobligatory butrequireincom-
patiblestructurakconditionswhosepresencés itself subjecto variation.The

16Thestatemenin thetext holdsstrictly for contemporarstandardrinnish.In certaindialects
andsometimesn the standardanguageof the 19th centuryandearlier,-t is retainedafter poly-
syllabic stemsin /-a/ and/-&/, e.g. salamata but not *paperita, *ullakkota Sincea, & arethe
mostsonorouf the vowels, this dialectalvariationaddssupportfor our analysiswhich tiesthe
blocking of StopDeletionto stem-levelstresscontrolledby STRESSTO-WEIGHT.

170f course light final syllablescannothavelexical stressbecauseNON-FINAL is undomi-
nated,sothatno monomoraideetarepermittedanywheren Finnish.
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parametepf variationwasidentifiedin Wiik 1967 asthe syllabificationof
the stem-finaldiphthong,which (in line with the phonologicatheoryof the
time) he represente@soi andoj, respectivelyln Keyser& Kiparsky 1984
thesealternativesyllabificationswereanalyzedn termsof rhymestructure,
itself derivedfrom theindependentlynotivatedvariationin secondargtress
describedabove Specifically we arguedthatstressedliphthonggWiik’ s oi)
havetwo moraswhile unstressediphthonggWiik’ s 0j) haveonemora,and
we showedhatthis structuraldifferenceexplaingheincidenceof Consonant
GradationandStopDeletion.
Monosyllabicanddisyllabicstemsexhibitnovariationbecauséheir stress
patternis fixed. The initial (or only) syllable of a word alwaysbearsmain
stressso a diphthongin thefirst syllable of a word is alwaysbimoraic.Be-
causenf *CLASH, thesecondsyllableis alwaysunstressedsoadiphthongn
thesecondsyllableis alwaysmonomoraicThis determineshe shapeof both
theonsetandof thefollowing desinenceAs statedn (14), ConsonanGrada-
tion takesplacebeforebranchingVC) rhymesandStopDeletiontakesplace
after light unstressedayllables.An unstressedliphthong,forming a simple
rhyme,doesnot trigger ConsonantGradationby itself (see(43a,b,e,f)) Of
coursejf it is followed in therhymeby a consonantvhich closesthe sylla-
ble,ConsonanGradatiortakesplace(see(43c,d,g,h))By thesametoken,an
unstressediphthongobligatorily triggersStopDeletion(see(43i,))):

(43) a. [llakko-i-na/ lak.koi.na (NoC.G.) ‘strikes’ (Ess.Pl.)
b. [/lakko-i-hin/  lak.koi.hin (NoC.G.) ‘strikes’ (lll.Pl.)
c. [lakko-i-n/ l&.koin (C.G) ‘strikes’ (Instr.Pl.)
d. /lakko-i-ssa/ la.kois.sa (C.G.) ‘strikes’ (Iness.Pl.)
e. [/sattu-i/ sat.tui (NoC.G.) ‘happened(3.Sg.)
f. /sattu-i-vat/  sattuivat (NoC.G.) ‘happened(3.Pl.)
g. [/sattu-i-t/ sa.tuit (C.G) ‘happened(2.Sg.)
h. /sattu-i-mme/ sa.tuim.me (C.G.) ‘happened(1.Pl.)
i.

Nlakko-i-ta/ lak.ko.ja  (StopDel.) ‘strikes’ (Prt.Pl.)
Nlakko-i-ten/  lak.ko.jen  (StopDel.) ‘strikes’ (Gen.Pl.)

The behaviorof polysyllabicstemsis also predicted.Polysyllabicstems
with fixed lexical stresonthe penultsyllablefunctionexactlylike disyllabic
stemswith respecto ConsonanGradatiorandStopDeletion,aswasalready
documentedh (28) and(29). Polysyllabicstemsof the movabletype havea
one-moreaor two-morafinal diphthongin the stemphonology dependingn
whetherrhythmicstresss assignedn the stemphonologyor not, an option
whichyieldstherespectivestructuresn (44).

[u—

(44)  a. Stressedliphthongtwo morasmél.la.k[o,i,.]-
b. Unstressediphthongonemora:mél.lak.k[oi],.-
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On the stressoption (44a), diphthongstrigger ConsonantGradation(e.g.
Prt.Pl. méllakoita). On the no-stressoption (44b)they trigger Stop Deletion
(e.g. Prt.Pl. méllakkdja). Sincetheseare the only two options,one of the
two processesnustapply: the reasonthereare not two more partitive plu-
rals (*méllakloita, *méllakoja) is thatstressobligatorily determinesyllable
structureandthe syllabic conditionson ConsonanGradationandi-Deletion
aremutuallyincompatible Both their apparentptionality, andtheir comple-
mentarity arethusexplained.

To completethe story, it remainsto show how exactly WEIGHT-TO-
STRESSsgovernssyllablestructure andto generalizehe analysisfrom diph-
thongsto long vowels.

Deriving the syllable structure of diphthongs and long vowels. Thegen-
eralizationthatstressechoninitial diphthongsn Finnishhavetwo morasand
unstressediphthongsaveonemorain thestemphonologyis aconsequence
of a constraintwhich prohibitsunstressethimoraicnuclei, a specialcaseof
WEIGHT-TO-STRESS
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(45) WEIGHT-TO-STRESS

*NuC,,

A

T (whereNuc,, denotesanunstressedyllablenucleus)

Thestem-leveprohibitionof unstressetivo-moranucleiis enforcedor long
vowelsaswell. However thereit is implementedn adifferentway. Whereas
unstressediphthongsarecompressethto shortnuclei,long vowelsare ex-
pandednto two syllables!®

(46) Theimplementatiorof WEIGHT-TO-STRESS

a. Unstressediphthongs Stressedliphthongs

o

/\

(02

|

0 i
/N |
|

o i

o —%F

b. Unstressedtbngvowels Stressedongvowels

(0 (0 (0
] A\
B poop
N/ N/
a a

Why areunstressediphthongsaccommodatetb (45) by becomingmnono-
moraic, whereasunstressedong vowels are accommodatetb (45) by be-
coming disyllabic? Becausethe bimoraicity of long vowelsis distinctive,
beingthedefiningpropertyof lengthitself. A “monomoraidong vowel” is a
contradictionin terms.Bimoraicity is not a definingpropertyof diphthongs,
however In mostlanguagesliphthongsareredundantlybimoraic,andsome
languagebave'monomoraidiphthongs” shortvocalicnucleiaffiliatedwith
two melodiesge.g.English(Harris 1994:278)]celandic(Arnason1992),and
Gere (Paradis1997:532).Therefore,the constraintM Ax-Vp, which pos-
tulatesthat an input vocalic mora must be have an output correspondent,
preventdong vowelsandlong diphthongsfrom shorteningbut it doesnot

18Thesplitting of long vowelsinto two syllablesunderthe compulsionof metricalconstraints
is familiar from SouthernPaiuteandotherlanguages.
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preventregulardiphthongsfrom beingrealizedas monomoraicThis is the
desiredoutcome.

In sum:in the stem-levelsyllabificationof Finnish,all unstressedliph-
thongsaremonomoraicandall stressedliphthongsarebimoraic,in satisfac-
tion of WEIGHT-TO-STRESSand STRESSTO-WEIGHT. Theseconstraints
arehoweverdominatedoy MAX-Vp. The only way unstressedbng vowels
cansatisfyWEIGHT-TO-STRESSwithoutviolating M AX -V is by beingsplit
into two shortsyllables,eventhoughthis incursan ONSET violation. Diph-
thongs,on the otherhand,canbe reconciledwith the constraintssimply by
beingassignednemoraratherthantwo.1®

Thus,thestructureof unstressedyllablesis givenby thethreeconstraints
in (47),where(47a,b)> (47¢)%°

(47) a. WEIGHT-TO-STRESS
A heavynucleusmustbestressed.

b. MAX-Vp
An inputvocalicmoramustberealizedin the output.

Cc. ONSET
A syllablemusthaveanonset.

Unstressedliphthongs)ong vowels,andlong diphthonggthe latter two
specifiedasbimoraicin theinput), arerespectivelysyllabifiedasin (48).

19Note that the diphthongswe are concernechereare derived from a stem-finalvowel plus
the plural affix -i-. Diphthongsformed by stem-finalvowels plus the pasttenseaffix -i-, and
underlyingdiphthongsbehavelifferently, aswe will seebelow.
20Thepairsof representation) and(b) (wherea is a setof featuresdefininga segmentpre
assumedo beindistinguishablgOCP):
(@ pand p () pp and B p
| A \Y (I

« (e o7 « « «
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(48

)

| Diphthongs: /oi/ | Wr-To-STR | MAX-Vp | ONSET |
a.l Ow
/L
C o i
b O’TU
nop *
I
C o i
c c O
] .
[VERT?
I
C o i

[ Long vowels /oo/

| WT-T0-STR | MAX-Vp | ONSET |

a. Ow
/ ' *
U
|
C 0
b. Ow
(I :
(Y
c.O o O
[
oo *
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| Long diphthongs: /ooi/ | Wr-TO-STR | MAX-VpL | ONSET |
a Ow
| *
A
C o i
b Ow
A *
C o i
c.U g O©
.
/L A *
C o i

ConsonantGradation reformulated. The aboveresulthasanotherimme-
diatepayoff. It explainsall seeminglyarbitrarypropertiesof ConsonanGra-
dation. The opaqueconditioningin (36) and (38), which bringsaboutsur-
face contrastssuchas palttoissavs. taltoissa is dueto the fact that Conso-
nantGradationis definedon the stem-levebyllabification.In the stem-level
syllabification,unstressedong diphthongsform separateshort nuclei, and
consequentlylo not trigger ConsonanGradation.evenwhenfollowed by a
syllable-closingconsonantfFor example the cited examplesarerespectively
syllabifiedaspalt.to.ois.saandtal.tois.saat the stemlevel, so thatthe envi-
ronmentof ConsonanGradationis satisfiedonly in thelatter

In fact, we cannow cleanup the right contextof ConsonantGradation
andremovethe arbitrarystipulationsfrom it. Insteadof the previousmessy
context(49a),we now havesimply (49b).

(49) a. Old formulation: In the onsetof a syllablewhoserhymeends
in a consonantgexceptif it hasa long vowel or a shortened
diphthong.or which consistof a diphthongwith lexical stress,
andoptionallyin the onsetof a syllablewhoserhymeconsists
of adiphthongwith rhythmicstress.

b. Newformulation:In theonsetof a heavysyllable.

Definedat the stemlevel, (49b) captureghe exactconditionsunderwhich
the processapplies.It is no longernecessaryo excludelong vowels from
thetriggeringenvironmenbf ConsonanGradationpr to list the contextsin
which diphthonggriggerit.

So simplified, ConsonanGradation(at leastthe degeminatiorpart of it)
canbe seento be a specialcaseof the quantititive dissimilationconstraint
*HH, which is proposedand extensivelymotivatedfor Finnish,by Anttila
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1997.

Stop Deletion reformulated. The contextof Stop Deletion also becomes
simpler and more natural. Insteadof the messyformulation (50a) we can
have(50b).

(50) a. Old formulation: Betweenan unstressedhort vowel and a
vowel, or betweenan unstressedinderlying short diphthong
and a vowel, and optionally betweena short diphthongwith
rhythmicstressanda vowel.

b. Newformulation: (i) Betweena shortunstressedowel anda
vowel. (Or even:(ii) Betweenshortunstressegtowels.)

Furthersimplificationsareprobablypossible Thereasorthepreceding/owel
mustbe shortis that onsetlessyllablesare excludedafter long syllablesin
Finnishstems(asAnttila pointsout). For example Stop Deletionappliesin
/puku-ta/pu.ku.abut notin /puu-ta/puu.ta(see(18)) becausegu.ku.acon-
formsto the canonicakhapeof stemge.g.saippuasoap’, pors.tu.aporch’,
while *puuais notapossiblestem.

3.5 Interim summary

The analysisin outline. Thedistinctionbetweerstemstressaandword stress
is essentiako understandind-innish morphophonologyinitial main stress
and fixed secondarystressare alwaysvisible in the stem-levelphonology
while rhythmic secondarystressis optionally visible in the stem phonol-
ogy, and then only on heavy syllables,becauseof high-rankingSTRESS
TO-WEIGHT. Optional rhythmic stressin the stemphonologyresultsfrom
movablerankingof LICENSEo. In additionto triggeringthe LH effect, the
constraint$STRESSTO-WEIGHT andWEIGHT-TO-STRESScauseaunstressed
diphthongdo beparsedassingleVs, andunstressetbngvowelsto beparsed
asdisyllables.In theword phonology rhythmic stressis obligatorybecause
*L APSEdominate$ STRESS

ConsonantGradation(pp, tt, kk — p, t, k, andp, t, k — v, d, #) applies
in the onsetof a heavysyllable.E.g./lakko+n/— la.kon /méllakko-i-na/—
mél.la.koi.na(oi is stressedthereforebimoraic)but /lakko-i-na/— lakkoina
(oi is unstressedhereforemonomoraidoy WEIGHT-TO-STRESS so grada-
tion fails).

StopDeletionappliesaftera shortunstresseducleus E.g. /lakko+ta/—
lakkoa Prt.Pl./méllakko-i-ta/ — mél.la.kdi.ta(oi is stressedso StopDeletion
fails) but /lakko-i-ta/— lakkoja (0i is unstressedandparsednto a singleV
slot, so StopDeletionapplies).

We derivethe variability of ConsonanGradationand Stop Deletionfrom
the optionality of secondarystressvia syllable structure,and explain their
complementaritypy thefactthattheyrequireinconsistensyllablestructures.
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Functionally lexical secondarystressegatternwith predictableword-
initial primary stressesn beingobligatorily visible in the stemphonology
andmorphology Rhythmicsecondargtressstandsapartin beingoptionally
visible in the stem-levelphonologyandmorphology dueto thefreeranking
of *L APSEand*STRESS
lllustrative tableaux. (51) shows the invariant patterning of disyllabic
words and of fixed polysyllabic stems,on the (convenientbut nonessen-
tial) assumptiorthat the latter havean underlyinglexically markedstress.
How the free ranking generatevariationin movablepolysyllablesis seen
in (52) and (53) (wherethe two freely rankedconstraintsare boldfaced).
Keepin mind that(in observancef the constraintsn (47), omittedfrom the
tableaux),unstressedliphthongsare monomoraicand stresseddiphthongs
arebimoraic.
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(51) Derivationof lakkojen'strikes’ (Gen.Pl.)andalmanakkojefalmanacs’

(Gen.Pl.undertheranking*STRESS > *L APSE:

J 2l &0
-

ARG AR IR
S1Ols| 2] BE|%|2]6] &3] 43
o|Z Zl v | 2| Q|| & -

Stem-Level Tl<|Z|D| ¥ |F|O|l0|n|=| < |2

Input: lakko-i-ten

la. lak.koi.den * * * 1

1b. la.koi.den * ok * 1| =

1c. lak.ko.jen * *x * 11

1d. la.ko.jen * o S I I A

le. lak.koi.den * *

1f. la.koi.den * ol *

1g.0 lak.ko.jen * *

1h. la.ko.jen * o *

Input: almarekka-i-ten

2a. al.ma.rak.koi.den ** * 2

2b. al.ma.ra.koi.den * o ox 2 | *

2c.0 al.ma.rak.ko.jen * * | 2

2d. al.ma.ra.ko.jen * *oLxl 2 |

2e. al.ma.rak.loi.den || * Frk * 2,3

2f. al.ma.ra.koi.den || * 3 & 23| *

2g. al.ma.rak.lo.jen || * bl * | * ] 23

2h. al.ma.ra.ko.jen * ok bl I I RC B

2i. al.ma.nak.koi.der * S I B

2j. al.ma.na.koi.den * S I B *

2k. al.ma.nak.ko.jen * L S

2l. al.ma.na.ko.jen * o I * *

2m. al.ma.nak.ki.den * * * 3

2n. al.ma.na.ki.den * *x 3 |*

20. al.ma.nak.k.jen * * * | x| 3

2p. al.ma.na.k.jen * * * x| 3| *

2q. al.ma.rak.ko.jen * *x | 2

2r. al.ma.rgk.ko.jen x| R * | 2

In thiscasetheoppositeranking*L APSE > *STRESSwouldyield thesame
result.In otherword types,the rankingof theseconstraintanakesa differ-
ence asthenexttableauxshow
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(52) Derivationof mellakkojertriots’ (Gen.Pl.)and Amerikkojen Ameri-
cas’'(Gen.Pl.undertheranking*STRESS > *L APSE:

E Q ';-
o _ O a

AR AR I A

SI8 x| T E|%[28)e|% 53

oz Zlp|a|lR|IkIE1S2]12
Stem-level fl<|Z|D| | F|Oln|n|=z|<|=
Input: mellakka-i-ten
3a. mél.lak.loi.den * * 2
3b. mél.la.loi.den * 2| *
3c. mél.lak.lko.jen *x *x 2
3d. mél.la.lo.jen * o R B
3e. mél.lak.koi.den o *
3f. mél.la.koi.den *ox * *
3g.0 mél.lak.ko.jen o *
3h. mél.la.ko.jen *ox * *
Input: amerikka-i-ten
4a. a.me.rik.1oi.den *x * * 3
4b. a.me.ri.loi.den *x * 3| *
4c. a.me.rk.koi.den o i 2
4d. a.me.rkoi.den * * | oxx 2| *
4e. a.me.rk.ko.jen *x *r2
Af. a.me.rko.jen * ik I A
4g. a.me.rik.1o.jen * * 3
4h. a.me.ri.lo.jen *x ol R3]
4i. a.me.rik.koi.den o S
4. a.me.ri.koi.den o S *
4k.0  &a.me.rik.ko.jen ok ok
4l. a.me.ri.ko.jen o o *
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(53) Derivationof mellakoideririots’ (Gen.Pl.)Jand AmerikoidertAmeri-
cas’'(Gen.Pl.undertheranking*L APSE > *STRESS.

JNEIE
—

51217 \€|8|8)8|8)28]%)E|3

S1olx2| < Elzlo]a|%]y%

oz Zla|lo|8l5lE1S|2]S
Stem-level T|<|ZE|D|F | |Oln|ln |z« |=
Input: mellakka-i-ten
3a. mél.lak.lkoi.den | x 2
3b.0 mél.la.koi.den * 2| *
3c. mél.lak.lo.jen * * x| 2
3d. mél.la.ko.jen * *olx 2|
3e. mél.lak.koi.den * | * S
3f. mél.la.koi.den ok * *
3g. mél.lak.ko.jen * | *
3h. mél.la.ko.jen o * *
Input: amerikka-i-ten
4a. a.me.rik.loi.den o x * 3
4b.0 &a.me.ri.lbi.den o * 3| *
4c. a.me.rk.koi.den o *olox 2
4d. a.me.rkoi.den *x N i 2| *
de. a.me.rk.ko.jen * * ol x ]2
Af. a.me.rko.jen * i T A et
4q. a.me.rik.1o.jen *x ** 3
4h. a.me.ri.lo.jen *x ol x 13|
4i. a.me.rik.koi.den ok x| xx
4j. a.me.ri.koi.den o o *
ak. a.me.rik.ko.jen o S
4l. a.me.ri.ko.jen * | N *

Conclusion. The upshotis thatthe corealternationseenin Finnishinflec-
tion aregovernedoy phonologicalconstraintgelatingto stressandsyllable
structure The dataalreadyshowclearly thatthey arelocatedspecificallyin

the stemphonologybutin the nextsectionl addtwo piecesof evidencehat
shouldremoveany lingering doubton this score.Thefirst is that stem-level
secondarystressconditionswhatis unquestionablyan allomorphicalterna-
tion. Theseconds thatit is sensitiveto the morphologicatompositiorof the
affecteddiphthong.



FINNISH NOUN INFLECTION/ 137

3.6 Morphological and lexical evidence

Stress-conditionedillative allomorphy. The illative caseendingdisplays
adistributionof allomorphswhich independentiiconfirmsthe aboveanaly-
sis of stress.Therearetwo basicforms, the shortform (the elsewhereallo-

morph),andthelongform. Theshortformis /-hVn/, with avariant/-Vn/ due

to phonologicatieletionof h afterunstressedimplevowels.Chameleon-like,
theshortform’sV alwaysmatcheshecolorof theprecedingrowel. Thelong

formis/-sVVn/,whereV matchesprecedindi/, elseis /e/. Thisdistribution

is illustratedby thelllative Singularformsin (54).

(54) Shortform of thelllative: -hVn, -Vn
a. maa-han‘land’, puu-hun‘tree’, tee-hen'tea’, tie-hen‘road’,
hai-hin ‘shark’
b. mi-hin‘into what’, ta-han ‘into this’
€. sama-arisame’,latu-un‘ski trail’, talo-on‘house’,salama-an
‘lightning’, ullakko-on‘attic’, Amerikka-arfAmerica’

Thelong form of theillative appearsfter“contractedstems” thatis, stems
whoseoutputform endsin alongunstressegowel, whichasshownin 3.4is
adisyllabicsequence thestem-levephonologylt hastwo morphologically
conditionedallomorphs/-seenin the singularand/-siin/ in theplural.

(55) Longform of thelllative: -seen-siin
a. Sg. /-VV-seen/:vapaaseerifree’, terveeseenhealthy’, palt-
tooseeriovercoat’
b. PIl./-VV-i-siin/: vapaisiin‘free’, terveisiin‘healthy’, palttoisiin
‘overcoats’
In view of the stem-leveldisyllabicity of unstressegowels,we cansaythat
thelongformis selectedftertwo syllableswhich areaffiliatedwith thesame
vowel melody andthe shortform is selectecelsewhereConsideringhefact
that the shortform’s vowel is obligatorily affiliated with the stems vowel
melody the basisof this distributionseemdo be a constraintvhich prohibits
theconfiguration

(56) Ow Ow

where« is a featurecomplexdefininga vowel. Whateverthe formulation,
the descriptivegeneralizations in anycasenotin doubt.lt is independently
motivatedby the allomorphyof thethird personpossessiveuffix. The suffix
hastwo allomorphs;-nsaand-(h)Vn In the latter, just asin the shortform
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of theillative, h is deletedexceptafterprimarystressandV is a copyof the
precedingvowel. Theform -nsaoccursin all contextsand-(h)Vnoccursas
an optionalvariantafter caseendingsendingin vowels,e.g.talo-ssa-nsa-
talo-ssa-arfin his/her/theirhouse’(but not after barestems e.g.kissa-nsa,
*kissa-an‘his/her/theircat’). The point of interestis that, just like the-(h)Vn
allomorphof theillative, the -(h)Vn allomorphof the 3.Sg.possessivalso
doesnot appearafter an unstressedbng vowel (evenif the secondmoraof
thelong vowel is a caseending).For example the 3.Sg.possessivéorm of
ltupa-ta/tupaacan only be tupaansanot *tupaahanor *tupaaan This is
anotheiinstantiationof the constraint(56).

Moreover,the distribution of the long and shortforms of the illative is
sensitiveto a stylistic vowel contractiorprocessexemplifiedby thefreevari-
antsin (57a) (Anttila 1999).As (57b) shows,caseallomorphyobligatorily
depend®nthestems outputform.

(57) a. korke.a(threesyllables)~ kor.kee(two syllablesyhigh’, le.vea
~ le.vee'broad’ (Nom.Sg.)
b. korke.a-an~ korkee.-seenhigh’, le.ved-an ~ le.vee.-seen
‘broad’ (lll.Sg.)

The lllative Plural. After diphthongdormedby the combinationof stem-
final vowelswith plural -i, the distribution of -hin and -siin is revealsthe
effectof optionalrhythmicstresdn the stemphonologyAfter stressedliph-
thongsandaftershortunstressediphthongstheform -hin is obligatory(see
(58a,b)).But afterlong diphthongs/-siin/ and/-hin/ are both possible(see
(58c)).

(58) lllative plurals:

a. /ICVV-i-/: Ipuu-i-hin/ puihin ‘trees’, /tie-i-hin/ teihin ‘roads’,
[tee-i-hin/teihin ‘teas’,/hai-i-hin/ haihin ‘sharks’

b. /-CV-i-/: ltapa-i-hin/tapoihin‘customs’,similarly latuihin ‘ski
trails’, taloihin ‘houses’ korjaamoihin‘repair shops’

c. I-VV-i-I: Ivapaa-i-hin/~ /vapaa-i-siin/vapaihin ~ vapaisiin
‘free’, similarly terveihin ~ terveisiin ‘healthy’, palttoihin ~
palttoisiin ‘overcoats’(contractedVV stems)

The patternin (58) is exactlywhatis predictedby our proposalaboutsec-
ondary stress.Considervapaaseerand its plural variantsvapaihin ~ va-
paisiin. Underlying/vapaateceivednitial stressy-paa/cannotbea stressed
syllablebecaus®f *CLASH, andit cannotbeanunstressedyllablebecause
of WEIGHT-TO-STRESS Soit mustbetwo syllables pothof themunstressed
by STRESSTO-WEIGHT (see(46)), the formeralsoby *CLASH. Thusthe
outputof the stemphonologyis va.pa.a This is aninstanceof the context
thatrequireghelongillative /-sVVn/. Therespectivaenominativeandillative
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singularformssurfacein theword phonologyasva.pag va.paa.seen

In the plural, the affix /-i/ combineswith the third syllable of the stem
va.pa.a-into a diphthong-ai-, which accordingto the constraintsystemde-
velopedabovereceivesoptionalsecondargtressn the stemphonologythe
resultingplural stemis eitherva.pa.ai—(C\7.CV.V—, a contextrequiringthe
longillative) or va.paai- (CV.CV.VV-, acontextrequiringthe shortillative).
Therespectivdllative pluraloutputformsareva.pai.siinandva.pai.hin

Thedatain (59) epitomizetheillative patterndiscussedn the preceding
paragraphsvith thelllatives of vapaa‘free’, raitis ‘sober’,andmaa‘land’.

(59) Illative Singular Illative Plural

a. *vapaahan vapaaseen vapaihin vapaisiin

b. *raittiihin raittiseen  raittiihin raittiisiin

a. maahan *maaseen maihin  *maisiin
Inherently heavy nuclei. Certainstemsendingin unstressedong vowels
or diphthongsmostly non-native pehavdike stemsendingin stressedong
vowelsor diphthongs.The datain (60) demonstratéheir behaviorwith re-
spectto illative allomorphy The stemsrokokoo‘rococo’, revyy‘revue’, and
blinii ‘pancake’in (60a,b,c))showthis patternobligatorily, and the stems
kamee€cameo’,veeseetoilet’, andsuklaa'chocolate’in in (60d,e,f)showit
optionally.

(60) Illative Singular lllative Plural
a. rokokoohon *rokokooseen rokokoihin *rokokoisiin
b. revyyhyn *revyyseen revyihin *revyisiin
c.  bliniihin *bliniiseen bliniihin *bliniisiin
d. kameehen kameeseen kameihin kameisiin
e. veeseehen veeseeseen veeseihin  veeseisiin
f. suklaahan suklaaseen  suklaihin suklaisiin

ThestemsTokoi (name) Petroskoi'Petrozavodsk’'samurai'samurai’,lauan-
tai ‘Saturday’,andmaumaumaumau’in (61) showthatstem-finalunderly-
ing diphthongsdehaveconsistentlylike heavysyllables.

(61) PartitiveSingular GenitivePlural
a. Tokoita *Tokoja Tokoiden *Tokojen
b. Petroskoita *Petroskoja Petroskoiden *Petroskojen
C. samuraita *samuraja samuraiden *samurajen
d. lauantaita *lauantaja  lauantaiden *lauantajen
e maumauta *maumaua *maumauiden *maumaujeft

21For phonologicalreasonsstemsthat endin a-Vu diphthong,suchas(61e),haveno plural
formsatall. Thisis the caseevenif thediphthongis stressedfor example thereis no suchform
as*tivissa for the InessivePlural of tiu ‘a collectionof 20'.
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Suchword-finallong vowelsanddiphthongamustbe lexically markedas
bimoraic,eitherdirectly, or indirectly by alexical stress??

Invariant short diphthongs. In verbinflection,diphthongsalwayscountas
shortnuclei,triggeringConsonanGradatioronly whenthe syllableis closed
by aconsonant.

(62) a./suuttu-i-mme/ suutuimme ‘we gotangry’
b./suuttu-i-vat/  suuttuivat  ‘(they)gotangry’
c./katu-i-mme/  kaduimme ‘we repented’

d. /katu-i-vat/ katuivat ‘(they) repented’
e./ase-ttu-i-mme/ asetuimme ‘we placedourselves’

f. Jase-ttu-i-vat/  asettuivat ‘(they) placedthemselves’
g./rankaise-ta/ rangaista  ‘to punish’
h./rankaise-vat/ rankaisevat ‘(they) punish’

The pasttenseending-i thusdiffers from the homonymousplural endingin
beingobligatorilynonmoraic.

4 Variation: trends and preferences
4.1 The trend to word-level rhythmic stress

Oneof themostremarkablaspect®f thevariationin Finnishnouninflection
is thefine-grainecpatternof preferenceamongtheoptions first exploredoy
Itkonen1957 ,andanalyzedn greatedepthin OT termson the basisof mas-
sive corpusdataby Anttila 1997.The preferenceslependn severafactors,
including the heightof the stem-finalvowel, the placeof articulationof the
precedingconsonantand,mostof all, the penultsweight. Thesepreferences
interactwith a global trendthat cuts acrossall categorieswhich disfavors
stem-levelassignmenbf rhythmicstressThatis, the “conflation” systemis
gaininggroundin the stemphonology

The shift awayfrom stem-leverhythmic stresss manifestin a historical
drift of the preferenceamongthevariantplurals.In Standard-innishusage,
this drift hasbeenuniform at leastoverthe lastcenturyor so (Itkonen1957,
Paunoneni974a,1974b).

22positinga lexical stresson a disyllable suchas Tokoi (a surname)would of courserequire
therankingMAX STRESS>> *CLASH in the stem-levelconstraintsystem.This rankingwould
alsoallow astraightforwardreatmenbf astrangegroupof loanwordswhich haveprimarystress
on the secondsyllablein the donorlanguagegusually Swedish)andbehaveasthoughthey had
alatentlexical accenton the thatsyllable. This is shown(amongotherthings)in thatthey occa-
sionallyinitiate a harmonicdomainin the secondsyllable(seep. 114for therelationof harmony
andlexical stress)For example,jn additionto the expectedPrt.Pl.konflikigja ‘conflicts’, the SK
corpusalsoattests?konflikeja.
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(63) Innovatingtype Oldertype
a. Prt.Pl kérjaamodja korjaamdita  ‘repairshops’
b. Gen.Pl kérjaamojen kérjaamdiden ‘repairshops’
c. Ess.PlL méllakloina méllakdina ‘riots’
d. Shortlll.PI. méllakkdihin méllakdihin ‘riots’
e. Longlll.Pl. vapaisiin vapaihin ‘free’

Theinnovatingformsarethosethat,accordingo theanalysisproposecdhere,
arederivedwhen rhythmic stressis deferredto the word phonology Thus,
the unifying themebehind(63a-e)is thatthe ranking*STRESS>> *L APSE
is gaininggroundat the stemlevel. As rhythmic stressgraduallybecomes
a purely word-levelphenomenonit ceasego interactwith morphophonol-
ogy andallomorphy My interpretationof the changediffers fom the tradi-
tional view, accordingto which the drift in (63) is heterogeneoud.hatview
holdsthat(63a-d)originatein interparadigmati@nalogywhich transfershe
inflection of disyllabic stemsto polysyllabic stems(e.g. Prt.Pl. méllakkoja
on the analogyof Prt.Pl.1akkojg), whereaq63e)originatesin intraparadig-
maticanalogywhich transferghe singularinflectionto the plural (e.g.lll.Pl.
va.pai.siinontheanalogyof lll.Sg. va.paa.seen Ouranalysirovidesawel-
comeunificationof thesechangesseffectsof thelossof stem-levelhythmic
stresslf ourinterpretatiorof the historicalchanges correct,it addsa mea-
sureof supportfor thesynchronicanalysisandwith it for stratalOT.

The nextquestionis why the changego in this direction,andnotin the
other An answemwill beproposedn section5.

4.2 The preferencefor alternating weight

(63)is abouta trend,not abouta preferenceAlthoughmanyinstance®f the
expandingypesin (63) are morefrequentthantheir recessivecounterparts
in the modernlanguageby no meansall of themare.But all of themhave
beensteadilygainingfavor in modernliterary usageThe actualfrequencies
of particularinstance®f theexpanding@ndrecedingypesin discoursevaries
widely dependingn the otherfactors.Oneof thesefactorsis the weight of
thesecondsyllable justasin thelongerwordswe discusse@arlierin section
2.2.

In trisyllabic stemswhenthe penultis light, the diphthongformedby the
stem-finalvowel with plurali is usuallytreatedasbimoraic,i.e. asbearinga
stem-levelstressaccordingto our analysis®® Thatis, it representshe option

23Whenthe onsetof the third syllableis a single consonantit is usually a sonorantasthe
examplesn (64a)show.This hasto dowith Finnishmorphemestructure(areflex of the process
we are referring to as Stop Deletion, in fact). The rare stemswith obstruentsn this position,
representedby judoka‘judoka’ in the sample patternthe sameway in their inflection. A native
word of this type would be heteka'a type of bedwith aframeof tubularsteel’ would alsohave
the preferredpartitive plural hetekoitaratherthan ?hetekoja
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wherebyrhythmic stressmay be assignedat the stemlevel. In (64a)l sub-
stantiatethis claim with alist of the partitive pluralsof suchstemsthat! was
ableto extractfrom the SuomerKuvalehticorpus(fn. 5). The incidenceof
StopDeletionshowswhetherstresds assigned.

(64) XLL trisyllabic stems:

a. Stem-levelrhythmic stress(bimoraic syllabification,no Stop
Deletion):
akanoitaansioita anturoita apinoita asioita askeleitaastioita
aukioita avaroita bageleita brokereita dealereita dekkareita
demareitadollareita duunareitaenkeleié forareita faveloita
fictioneitafunktioita gangstereitehamstereitahenkseled het-
eroitahimmeleifi hokkareitshummereitduviloitaideoitaikku-
noita jaakareita janrareita judokoita julmureita jumppareita
kaapeleitakaappareitakaloreita kameleitakappeleitakapse-
leita kavereitakeisareita kiikareita kikujuita kiskureita kon-
dareitakonkareitakonttoreitakortteleital dakareita makkaroita
manteleitamarkkinoitameisseledt mestareitanongoleitanoot-
toreita muskeleitamuusikoitaneekere# olioita oscareitapal-
sameita panssareitapapereita penikoita pettureita pilareita
pillereita porkkanoitaporvareitapuhveleitaryaneitasektoreita
sipuleitatarinoita titteleita tohveleitatovereitavoimaloita

b. Word-levelrhythmic stress(monomoraicsyllabification,Stop
Deletion):
aplodejaarabejaarkadejaatomejadiplomejadylanejafasadeja
gallupeja graffiteja idoleja kondomejametodejamuslimeja
neuronejgpreludejatamileja

c. Variation:
arveluita~arveluja kollegoja~kollegoita mitaleja~mitaleita
palveluita~palveluja sopulejavsopuleita symboleja-symbo-
leita

The preferencdor the weak stemis actually evenstrongerthanit appears,
for in manyof thewordsin (64c)andin afew of thewordsin (64b)thelight
penultmay be only apparentThey are often pronouncedvith long vowels,
and usedto be so spelled(andstill sometimesare, thoughthis is consid-
eredincorrectnow) 2* Sopronouncedthesewordsreally belongin the XHL
stemdn (65.) Neverthelesshemonomoraidreatments alwaysalive option
for XLL stems,andin afew subtypegerhapsvenpreferred(for example,

24examplesof such variant pronunciationsand spellings of the words in (64b,c) are e.g.
aploodeja, arkaadeja, diploomeja, idooleja, kolleegoja, metoodeja,neurooneja,symbooleja
Also, aword like gallupeja ‘gallups’ (Prt.Pl.)would typically be pronouncedwith a geminate
(Pp].
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palveluja‘services’seemgo beatleastasgoodaspalveluitg).

In stemswith anunderlyingheavypenult,howeverthemonomoraidorms
are regularly preferred.For example,a form like arkistoja ‘archives’ is
preferredto arkistoita, and kranaatteja‘grenades’is strongly preferredto
kranaateita Thefollowing datacomesfrom the samecorpusasbefore.

(65) XHL trisyllabic stems:

a. Stem-Levelrhythmic stress(bimoraicsyllabification,no Stop
Deletion):
armeijoitamaneereitanysteered turbiineita

b. Word-Levelrhythmicstres§¥monomoraicsyllabification,Stop
Deletion):
abortteja abstraktejaabsurdejaadressejaagenttejaaktiiveja
akuuttejaarkistoja artisteja aspektejaasuntojaatleettejaau-
rinkoja banaanejabarrancoja brosyyrefi bulvaanejadesant-
teja duelleja efekted eksaktejaesanssejaexpertted fasisteja
fossiileja futuureja galaksejahaupitsejahotelleja humaaneja
immuunejanfarktejainstanssejéntiaanejajongloorejajumper-
sejajuristeja kanaalejakanoottejakapriisejakapteenej&atis-
koja kaupunkejakemisteq keraamejakersanttejakirjastoja
kirurgejakolumnejekommenttejiompassejiompleksejaon-
flikteja konfliktejakongresseja&onserttejakonsulttejakontak-
teja korrekteja kranaatteja kristalleja kritiikkeja kuponkeja
meriitteja normaalejaparaatejapistoolejapoliisejareliikkeja
relikteja resepteh sellistep spontaanejdekniikoitatriviaaleja
tulppaanejaurbaanejavahinkojavokaaleja

c. Variation:
bakteereja-bakteereita hehtaareja-hehtaareita kenraaleja-
~ kenraaleitakulttuureja~ kulttuureita kivaareja~kivaareita
kokeiluita~kokeilujakriteerep~kriteereitaromaaneja-romaa-
neitasignaaleja~signaaleitaupseereja-upseereita

The preferencdor monomoraidreatmentafterheavypenults reflectingthe
absenceof rhythmic stressin the stemphonology is quite strong.Yet the
disfavoredvariants,again,areunquestionablgrammatical.

This usageprofile revealsa preferencdor weightdissimilation two suc-
cessivelight syllablesandtwo successivéneavysyllablesare avoided,and
alight-heavyandheavy-lightalternationis preferred For examplecompare
thewordslogiikka ‘logic’ andheteka’a type of bed’. In the partitive plural,
logiikkoja (-HL-) is favoredover logiikoita (-HH-), and hetekoita(-LH-) is
favoredoverhetekoja(-LL-). Anttila 1997providesan OT analysisof these
effectsusingconstraintghatimposealternatingweighton adjacensyllables
(*HH, *LL). | adoptthisideaprovisionallyhere,althoughit may needto be
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reformulatechsa directweight-stresselationin thelight of the patterningof
thelexical stressn longerwords(section2.2).

4.3 The preferencefor word-level rhythmic stress

Thedatain (64) and(65) showthatadjacensyllablespreferablyhavealter-
natingweight (weightdissimilation).The datasummarizedn (63) suggests
a historical trend towardsword-level rhythmic stress.To test whetherthis
trendalsocorrespondt asynchronigreferencewe canisolatecasesvhere
weightdissimilationis not at stake.

The test caseswe needare thosewherethe diphthongis precededby
a geminatestop. The bimoraictreatmentresultingfrom stem-levelassign-
mentof rhythmic stressentails ConsonantGradation,with an output that
satisfiesthe weightalternationjust aswell asthe monomoraidreatmente-
sulting from word-level assignmenbf rhythmic stress.Considerthe word
loogikko‘logician’. In the partitive plural, the choiceis betweenoogikkoja
(-HL-, monomoraicandloogikoita(-LH-, bimoraic),with anequallyfavored
guantitativepattern Similarly in thegenitiveplural,e.g.mellakkojerandmel-
lakoiden'riots’. Here,wherethe preferencdor weightalternationis neutral-
ized, other preferenceshoulddecidethe issue.If avoidanceof stem-level
rhythmicstresds apreferenceit shouldmanifesttself here.Theexpectation
is thatthebimoraictypeloogikoitashouldbedisfavoredandthemonomoraic
type loogikkoja with rhythmic stressdeferredto the word level, shouldbe
preferred.The corpusdatashowthatthis is the case.The frequencyprofile
of thetrisyllabic stemsin /-kkV, -ttV/ shownin (66) is similar to thatof (65),
notto thatof (64),althoughasexpectedthetrendis not quite sostrong.

(66) a. allakoitadirikoita graafikoitapenikoitateknikoita
b. aavikkojaammattejdbudjettejaennakkojdhamlettejeharvikko-
ja kadettejakajakkejakasettejekasvattejekulakkejalemmikke-
ja otsikkojapakettejapolettejataktikkojawhipettef
c. fyysikkoja-fyysikoitaklassikkoja-klassikoitamuusikoita-
muusikkoja

Formsin /-ppV/, thoughaccidentallymissingin the corpus,conformto the
generalization For example,sinappeja‘mustards’, anoppeja‘mothers-in-
law’ are preferredto sinapeitg anopeita Thesefindingsare summarizedn
(67),wherethe preferredvariantsareboldfaced.

(67) a. /paperi/ pa.pe.eita(-LH-) pa.pe.e.ja(-LL-) ‘paper’
b. /rakettii ra.ke.ki.ta(-LH-) ra.ket.e.ja(-HL-)  ‘rocket’
c. [trapetsi?*tra.pet.gi.ta(-HH-) tra.pet.&.ja(-HL-) ‘trapeze’

The variationis generatedy the subsystenof constraintghatincludes(at
least)Anttila’s *HH and*LL (weightdissimilation),*STRESS(conflation),
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and*L APSE Therankingshownbelowis onewhich generateshe favored
variantsin (67).

(68)
| StemLevel | *HH | *LL | *LAPSE| *STRESS]

Input: /paperi-i-ta/
la.0 pa.pe.eita * *
1b. pa.pe.re.ja * *
Input: /raketti-i-ta/
2a. ra.ke.gi.ta * *
2b.0 ra.ket.teja * *
Input: /trapetsi-i-ta/
3a. tra.pet.si.ta * *
3b.0 tra.pet.se.ja * *

Otherrankingsdelivertherestof the options,in proportionto their observed
frequencyof occurrenceWe knowalreadyfrom (51)—(53)thattherankingof
*STRESSand*L APsEis free. Thedesiredorofile of variationemergesnthe
assumptiorthatall therankingsarefree,exceptingonly that*HH dominates
*LL. Thisleavesl2constraintankingsoutof thepossibletotal of 24. A third
of themfavor papereja half of themfavor rakettejg andthreequartersavor
trapetsejaNamely:

» paperejais the optimal outputif *STRESS> *LL and *L APSE (four
rankings)
= rakettejais the optimaloutputif *STRESS>> *L APSE(Six rankings)

» trapetsejais the optimal outputif *STRESSOr *HH > *L APSE (nine
rankings).

Assumingall rankingsareequiprobablethis correspondto theobservedel-
ativefrequencyof thethreetypes,in line with Anttila’s theoryof variation.

Note that in the stratalOT model,asin parallel OT, the patternin (66)
cannotsimply be assimilatedo the patternin (65) on the basisof its under-
lying geminate(cf. Anttila 1997:18,fn. 9). Oncea stemsuffixedwith plural
-i undergoe€onsonanGradationthe underlyinggeminates nolongervis-
ible whensecondarystresss assignedn subsequentycles,andcannotbe
recovered.

Conclusion: the opacity of stress-conditioned processes.Becausethe
two kinds of secondarystress,lexical and rhythmic, differ so radically in

their phonologicaland morphologicaleffects,opacityis rampantin Finnish
phonology Movablepolysyllablesthoughlacking lexical stressdo bearan
obligatorysecondargtresgphonetically:asdetailedabove all wordsof more
thanthreesyllablesin Finnishhave,in additionto theirinitial primarystress,
asecondargtresontheirthird syllable(or, by theLH effect,ontheirfourth
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if it is heavyandthe third is light).2® In the output,the rhythmic secondary
stressesnotivatedby *L Apsearenotaudibly differentfrom the lexical sec-
ondarystresse$® Moreover,bothkinds of secondarstresses;hythmicand
lexical, countin metricalverse.The following pentametetine containsan
exampleof arhythmicsecondargtressn metricalstrongposition:

s s s s s
(69) himmeinruusuin,enkdien siivin ‘with translucentoses,on angels’

wings’

(SaimaHarmaja,Tahti)
Thethird syllableof én.kel.en‘angels’(Gen.Pl.)is lexically unstresseBe-
ing unstressedt reducego -i- (seebelow),andtriggersStopDeletionin the
following ending/-ten/.(Theoptionof assigningtressstthestemlevel gives
the variantén.ke.&i.den) Neverthelessit occupiesa strongpositionin the
cited verse,andsuchpositionsarereservedor stresseayllablesin Finnish
(KiparskyandHanson1996).This animportantdatumbecausé-innishver-
sificationis, in generala highly reliableindicatorof stress.

5 The stemconstraint

Now let’s returnto the questionwhy the optionsreflectingthe monomoraic
treatmenbf diphthongsare spreadindhistorically. | proposethatthisis be-
causgheycomplywith agenerakonstrainthatstemsmnustendin -V, which
| callthe STEM CONSTRAINT.

Finnishwordscanendeitherin a vowel, or in acoronalconsonant:

(70) avaime-riof thekey’, avaime-tthe keys’,alas‘down’, kuin‘as, like’,
mars!‘go!’.

Stemshowevermustendin avowelatthe pointof affixation.Beforeanaffix
(includingthe zerocaseaffix), stem-final-eis deletedsubjectto metricaland
syllabicconstraintsTo afirst approximationthedescriptivegeneralizatiors
that-eis deletedvhenthe stemis polysyllabicandthe precedingconsonants
form apermissiblecoda,or canbereducedo one(Keyser& Kiparsky1984).
Theserestrictionsareseenin (71b)?’

(71)  a. /olute-talolutta‘beer’,/hampase-tdilammast&ooth’, /avaime-
ta/avainta'key’ (Prt.Sg.)/tuhantetuhat'1000’, /varikselaris
‘crow’ (Nom.Sg.).

25With the provisothatin final position, light syllablescannotbe stressedtall, andthe stress
on heavysyllablesis optional,asmentionedabove.

26At leastto my ear.Experimentalvork on this questionwould be welcome.

27Any vowel is howeversubjectto deletionin word-internalhiatus:/rinta-uksefinnus ‘lapel’,
/korkea-uinenkorkuinen‘high’, /isé-uute/isyys‘fatherhood’.Word-finally, /-e/ is raisedto -i.
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b. /siipe-8&/ siipea ‘wing’, /suve-ta/suvea‘'summer’, /kive/ Kivi
‘stone’, /sorme/sormi ‘finger’ (e-deletionwould produceim-
possibleclusters)/vete-t/vett ‘water’ (Prt.Sg.) but/vete/vesi
‘water’ (*vet is prosodicallysubminimal),/ikkuna-ta/ikkunaa
‘window’ (Prt. Sg.), leikkisd ‘playful’ (Nom.Sg.)(only -e is
freely deleted).

| assumehatStrictLayeringforcesrecursivegprosodidntegrationof stem-
level affixes:

(72) [[X]a Af]oa — [ X +Af ]q

Forexampleaffixing /-ta/to thestem[avaime], yieldsanewstem whichcan

undergo-e deletionwithoutviolating the StemConstrainte.g.[avaintal,.
Functionwords(non-inflectedvordsin generalanendin -C, butif they

aremonosyllabicheymustbeheavyin deferenceo prosodicminimality:28

(73) ljoss/jos ‘if ’, taas‘again’, /lkunn/kun ‘when’, vain ‘only’, /nytt/ nyt
‘now’
Casual(andpoetic)speechallows apocopeof othervowels,especiallyin
suffixes.This procesgoo respectghe codaconstraintgust mentionedgon-
trast(74a)and(74b)?°

(74)  a. olisi — olis, ois ‘would be’, parissa— paris ‘in thecompany
of’, sulta— sult‘from you’, onkos— onks'is?’
b. onko/ *onk'‘is?’, oliko 4 *olik ‘was?’,olipa 4 *olip ‘was!’

Borrowedwords adoptto the Stem Constraintby epenthesisinterestingly
theepenthetivowelis usually-i, notthedeletingvowel-e which mighthave
beenexpectedo be themostunmarked:lemenbf thelanguage.

(75) Swedishproféssor> professorj biff > pihvi ‘steak’,rom [romm] >
rommi ‘rum’, kurs [kOrss] > kurssi‘course’, Russiancar’ > tsaari
‘czar’, kon’ > koni‘nag’, Englishgin > gini [tsini], broiler > broileri
‘small chicken’,club > klubi.

Thedatain (76) showthatepenthesiss drivenby the productivestem-level
constraintthat stemsmust end in -V. They demonstratén particularthat
epenthesisakesplaceevenin the samephonologicalcontextswhere-V is

subjectto deletionattheword levelin casuakpeect?®

28Theunderlyinggeminateis audiblebeforea following vowel within the samephonological
phraseasin [joss-on]'if is’, [kunn-ei] ‘when not’, [nytt-on] ‘now is’.

29| owethis observatiorto Daniel Karvonen.

30shortwordslike gini alwaysgetepenthetid, obviouslyfor the sakeof satisfyingprosodic
minimality. In longer words, epenthesisseemsto occur after CVVC- and CVVC- syllables,
whoseweight reflects Swedishstress.E.g. karuselli (Swedish[karusell]), pistooli (Swedish
[pistu:l]), bute.g.bisnestennis Heinonen1994,Anttila, p.c.
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(76) a. Swedishpolis > poliisi, but (casuakpeechplisi — olis ‘were’
b. Paris > Pariisi, but (casualspeech)parissa— paris ‘in the
companyof’

This is straightforwardlyunderstandablasthe activationof stem-leveland
word-levelconstraintsvith contradictoryimportin the overlappingdomain.
It is, howeverjncomprehensiblentheview thatthewordis theminimal unit
to which phonologicatonstraintapply.

Allomorphy. Finnishassimilatedoansto conformto the StemConstraint
by insertinga stem-finali beforeovertcaseendings.

77) a. Nom.Sg.nailon‘nylon’ (or nailoni)
b. Gen.Sgnailoni-n, Iness.Sgnailoni-ssaPrt.Sgnailoni-a(*nai-
lon-ta, contrastaidun-ta)

Sincethereis no generali-epenthesi®or i-deletionprocessin Finnish, the
alternationin (77) is perhapsbesttreatedas allomorphybetweenan unin-
flectable-C stemwhich preserveghe donorlanguages word form, andan
inflectable-V stemwhichis adaptedoasto conformto the StemConstraint.

Thesedatarefute the “naive” theory that loanwordadaptationis just a
responseo the borrowinglanguages word phonology They showthat (in
inflectedlanguagest least) constraintson stemphonologycanalsoplay a
role.

The padding strategy. Anotherfact confirmsthis understandingf loan-
word adaptationlintervocalic/s/ is subjectto deletionbetweenunstressed
vowelsin Finnish (cf. the t-Deletion processpresentedn 4), e.g. Gen.Sg.
/kirvese-nkirveen‘axe’ (cf. Nom.Sg./kirvese/kirveg. In orderto to satisfy
the constrainthat stemsmustendin vowels,while atthe sametime defeat-
ing s-deletion,loansin -s areusuallyborrowedwith underlying/-kse/. This
maintainsthe s throughouthe declensiorwhile yet assimilatingthe lexeme
to aregularinflectionalpatternof thelanguage.

(78) kaktus> /kaktukseNom.kaktus Gen.kaktukse-n

If loanwordsweresimply modifiedin the minimal possibleway to conform
to theoutputshape®f Finnishwords,theappearancef this/k/ would bein-
explicable Onewould expectsomethindike Nom.Sg kaktus Gen.Sg*kak-
tuun *kaktusen or *kaktusin

Thusthelanguagegoesto ingenioudengthsto bring loansinto line with
the canonicarequirement®n stemswithout makingtheir surfaceshapesoo
differentfrom theforeignmodel.In view of thesefacts,therecanbenoques-
tion of atheoryof loanwordadaptatiorframedpurelyin termsof constraints
on wordsperse.The propertieof stemscannotbe derivedfrom properties
of wordshutrequirea stemlevel subjectto its own constraints.
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The role of the StemConstraint in Finnish morphophonology. TheStem
Constraint,which requiresstemsto endin a vowel, playsan activerole in
the lexical phonologyand morphologyof Finnish. All stem-levelsuffixes,
including caseendingsand the possessivauffixesin (79), requirea vowel
beforethem.

(79) Sg. PL
1. -ni -mme
2. -si  -nne
3. -nsa,-Vn

The possessivesuffixesare attachedo stemsand makewords. For exam-
ple, in [[vete], mme], vete-mmeour water’, the stem|[vete], mustobey
the Stem Constraintand fails to undergoword-final -e to -i raising (*ves-
imm@. And since[[vete], mme], is aword, it doesnot undergostem-level
ConsonanGradationwhichwould give *vedemmeé* Notethatthis provides
independentonfirmationthatcaseendingsarestem-to-stensuffixes.
SinceFinnishcaseendingscanendbothin vowelsandin consonantghis

is wherepushcomesto shove Whathappensvhena possessiveuffix is put
afteraninflectednounendingin -C? Theviolation of the StemConstraintis
avoidedby a combinatiorof threedifferentmethodsa CONSPIRACY.

(80) a. Phonologicaldeletion.Syllabic caseendings(-CVC, -CVVC)

losetheir lastconsonanbeforepossessiveuffixes:(lll. /-seen/
— -see /-siin/ — -sii, /-hVn/ — -hV, Gen.Pl./-t-ten/ — -tte,
/-ten/)— -de

b. Morphologicalomissionof the ending.Structuralcaseendings
consistingof aconsonanthamelyGen/Acc.Sgl-n/ andNom./-
Acc.Pl./-t/, areomittedbeforepossessiveuffixes.Instead the
possessiveuffixesareaddedo thebarestem.

c. Paradigmaticgap.Lexical caseendingsconsistingof a conso-
nant,namelylnstr. /-n/, simply takeno possessiveuffixes.

Phonologicaldeletion. The first methodis deletionof the final consonant
of syllabic caseendingsheforepossessiveuffixes.lt is is illustratedin (81)
with forms containingtheillative ending-seen(sg.)and-siin, hvVn(pl.) and
thegenitiveplural ending-den,-en,-tten (underlying/ten/, /t-ten/).

31The assumptiorthat ConsonanGradationappliesat the stemlevel stem-levelis justified
by the fact thatit is not fed by the word-level deletionprocessmentionedin (76), asin oppisi
— oppis‘would learn’. This hasconsequencefor the treatmentof suchalternationsas-kas ~
-kkaa; which areperhapdesttreatedassyllabically conditionedallomorphselection.



150/ PAauL KIPARSKY

(81) a. i. /huonee-seen/ huonee-seen ‘room’ (Ill.Sg.)
ii. /huonee-seen-sihuonee-see-si'your room’(ll.Sg.)
b. i. /hattu-i-hin-si/  hattu-i-hin ‘hats’ (IIl.PI.)
ii. /hattu-i-hin-si/  hattu-i-hi-ni  ‘my hats’(lll.PI.)

c. i. /talo-i-ten-si/  talo-j-en ‘houses’(G.Pl.)

ii. /talo-i-ten-si/  talo-j-e-si ‘your houses(G.Pl.)
d. i. /saare-i-ten/ saar-i-en ‘islands’ (G.Pl.)

ii. /saare-i-ten-si/ saarie-si ‘your islands’(G.Pl.)

e. i. /peruna-i-ten/ peruno-i-den ‘potatoes’(G.Pl.)

ii. /peruna-i-ten-si/ peruno-i-de-si‘your potatoes(G.PI.)
f. i. /maa-i-ten/ ma-i-den ‘countries’(G.Pl.)

ii. /maa-i-ten-mme/ma-i-de-mme ‘our countries’(G.Pl.)

Thelasttwo pairsareespeciallyimportantin showingthatthedeletionof the
suffix-final -n is phonologicaland that ConsonantGradationappliesto the
stembeforethe possessiveuffixesareadded ConsonanGradationis a pro-
cesshatweakensnedialonsetof closedsyllables;in (81e,f)theunderlying
It/ of theGenitivePluralendingis weakenedo [d]. The ConsonanGradation
in (81e)appliesin a phoneticallyopensyllable.lts closedsyllablecondition-
ing environmenis metonly prior to deletionof thefinal -n in perunoi-den
ThereasornConsonanGradatiortakesplacein this form in spiteof thedele-
tion of its triggeringenvironments, then,thatit appliesto the case-inflected
form prior to the additionof the possessiveuffix.

(82) /peruna-i-ten/~ (C.G.)peruno-i-den— (affixation,-C Deletion)
peruno-i-de-si

The example(81f) maide-mmenakesthe samepointin alessobviousway.

Sincepossessivsuffixesform words,theynevertriggerconsonangradation
in their base,evenif theyare of the form -CCV. Contrastthe effect on the
boldfacedroot consonanof the stem-leveperson/numbegndingsn (83a,c)
with that of the possessiveuffixes(83b,d)(which are homonymousn the
1.PL).

(83) a. /katu-mme/ — kadumme ‘we regret’
b. /katu-mme/ — katumme ‘our street(s)purstreets’

c. [satu-tte/ — sautte ‘you happen’
d. /hatu-nne/ — hattunne ‘your hat(s),yourhat’s’

Becausepossessivaeuffixesdo not trigger Consonantradation the grada-
tion of /t/ to d in maide-mmesannotbe dueto the possessivsuffix /-mme/.
Ratherjt mustbedueto theunderlying/-n/ of thecaseending/-ten/whichis

deletedbefore/-mme/.
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Omission of endings. The phonologicaldeletion processjust illustrated
appliesto syllabic caseendings.A similar-looking but, on closerinspec-
tion, very different “deletion” before possessivesuffixesappliesto the set
of structuralcaseendingswhich consistof just a single consonantpamely
Nom./Acc.Pl.-t and Gen./Acc.Sg-n. In this case,the endingsare simply
not presentthe possessivsuffixesareaddedo the barestemwithouta case
ending.Unlike in (81),thereis no ConsonanGradationin the stem,showing
thatthereis not evena deletedconsonantagndingin the base For example,
to Nom./Acc.Pl.hatut-t ‘hats’ the correspondshe possessivénattu-ni (not
*hatun) ‘my hats’. This is a morphologicalgap ratherthan phonological
deletion.The baseto which the possessivauffixesareaddedis specifically
the vocalic stemform, andnot the nominativesingularform, for, asthe data
in (84f,i) show theword-finalraisingof /-e/to i thattakesplacein the nomi-
nativesingulardoesnot showup beforepossessivendings.

(84) a. /hattu-n/ hatun /hattu-si/ hattusi ‘(your) hat' (A./G.Sg.)
/hattu-t/  hatut /hattu-si/ hattusi ‘(your) hats’(N./A.Pl.)
/hattu/ hattu /hattu-si/ hattusi ‘(your) hats’(N.Sg.)
/kaikke-n/ kaiken /kaikke-si/ kaikkeni ‘(my) all’ (A./G.Sg.)
/kaikke-t/ kaiket /kaikke-ni/ kaikkeni ‘(my) all’ (N./A.Pl.)
/kaikke/  kaikki /kaikke-ni/ kaikkeni ‘(my) all’ (N.Sg.)
/vete-n/ veden /vete-n&/ vetend ‘(his) water’ (A./G.Sg.)
/vete-t/  vedet /vete-ng&/ vetend ‘(his)waters’(N./A.PI.)

Ivete/ vesi /vete-n&/ vetend ‘(his) water'(N.Sg.)

e R

A paradigmatic gap: the Instructive case. Thesolelexical (adverbialcase
whosesuffix consistof asingleconsonanis the“Instructive” (instrumental)
caselt isalwaysformally plural,andaninstructiveNP usuallybutnotalways
denotesa plural entity. It functionsasa VP adverbialof meansor condition,
alwaysconstruedvith the subject:

(85) a. pitkinaskelin ‘with long steps’
b. hartainmielin ‘with devoutmind’
c. paljain pain ‘with headuncovered’
d. seuraavirehdoin ‘underthefollowing conditions’

e. moninsuurinponnistuksin‘with manygreatexertions’

Thelnstructivecasedisplaysa third methodof avoidingStemConstraintvi-
olations:in thecurrentlanguagewordsinflectedin theinstructivecasereject
possessiveuffixes.

(86) a. /pitka-i-naskele-i-n/ pitkin askelin  ‘with longsteps’
b. /pitka-i-naskele-i-n-si/ *pitkin askelisi ‘with yourlong steps’
c. /paljase-i-npaa-i-n-mme/* paljain paimme ‘with ourbareheads’
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Whatfills in for this gapis the Comitativecasewhich endsin -ne andwhich
only occurswith possessivsuffixes.

(87) a. pitkineaskelisi ‘with yourlong steps’
b. hartainemielinenne ‘with your attentiveminds’
c. paljainepainemme ‘with ouruncoveredeads’
d. seuraavineshtoineen ‘with its following conditions’

e. moninesuurineponnistuksineni‘with my manygreatexertions’
Themeaningof the Comitativepartly overlapswith thatof the Instructive.

(88) a. Matti juoks-i pitk-i-n askel-i-n
Matti-Nom run-Past(3Sglpng-Pl-Instrstep-Pl-Instr
‘Matti ranwith long steps’
b. Matti juoks-i pitk-i-ne  askel-i-ne-en
Matti-Nom run-Past(3Sglpng-PI-Instrstep-PI-Instr-3Sg
‘Matti ranwith hislongsteps’

In fact, the Instructiveandthe Comitativearesosimilar in form andfunction
andsonearlycomplementaryn distributionthatit is temptingto unify them
into a single case3? However,thereare two strongargumentsn favor of
thetraditionalcasedistinctionbetweennstructive/-n/ and Comitative/-ne/.
First, -ne cannotbe a morphophonologicabr allomorphicvariantof -n. It
is true that -ne beforea possessiveuffix could be derivedfrom /-n/ by e-
epenthesishut thatis not true of bare-ne on modifiers(possessivauffixes
are only addedto the nominalheadof a phrase)From underlying/-n/ we
would derive(89b)insteadof (89a).

(89) a. kaikki-nepieni-nelapsi-ne-si'with all yourlittle children’
b. *kaiki-n pieni-nlapsi-ne-si
Thus,if we wereto combinethelnstructiveandComitativeinto asinglecase
(call it the Instrumental)we would still haveto recognizethe endingasa
third prongof the conspiracyto implementthe StemConstraint.Insteadof
sayingthatthe Instructiveis not usedwith possessiveuffixesandthe Comi-
tativefills in for it, we would haveto sayeitherthatthe Instrumentaknding
/-n/ getsan epenthetice beforea possessiveuffix (ratherthandeleting,as
the Genitive/Accusativending/-n/ does),or alternativelythatit hasa sepa-
rateallomorph/-ne/beforepossessiveuffixes./poika-n-si/— poikasi‘your
sons’ (Gen.Sg.)but/poika-i-n-si/— poikinesi'with yourson(s)'(Instr.). Ei-
therway, the Instrumentahasits own way of satisfyingthe stemconstraint.

32This wassuggestedo meby Arto Anttila, andindependentlyn a discussiorwith Heli Har-
rikari, TarjaHeinonen.andMarja J&@meriat the 1997 ScandinaviarSummerSchoolin Phonol-
ogy, wherel presentedhe analysisin the text. (Seenow Harrikari, this volume,for a very dif-
ferentreanalysif the phonologyof possessivsuffixes.)Accordingto Ikola 1999,someearly
19th centurygrammarianglsoconsidereccombiningthe Instructiveand Comitativecases.
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The secondargumenfor separatinghe Instructiveand Comitativecases
is thatthey arefunctionally distinct. While the Instructiveis almostalways
subject-orientedthe Comitativecanalsoreferto an accompanimendf the
object(seg(90a)).Also, thelnstructivecanattachto the 2ndinfinitive to form
theso-calledmodalconstructionwhereit still rejectsa possessiveuffix(see
(90b)).In this functionit cannotbereplacediy the Comitative.

(90) a. Na-i-t minu-t laps-i-ne-ni (*laps-i-n).
see-Past-2Sge-Accchild-Pl-Comit-3Sdchild-PlI-Instr)
‘Y ousawmewith my children’
b. Juoks-i-n  laula-e-n (*laula-e-ne-ni).
run-Past-1Sging-2Inf-Instr(*sing-2Inf-Instr-1Sg)
‘I ransinging.

Thereford think thatthe Finnishgrammariansseparatiorof Instructiveand
Comitativeinto two casess well founded.

Resolvingthe conspiracy Returningto the StemConstraintandits active
role in the conspiracywe now havetwo more puzzlesto solve. First, the
conspiracyproblem:why is the StemConstrainimanifestedn threedifferent
ways?Secondlythe problemof opaqueanti-cyclicordering:why does-C-
deletionbeforepossessiveuffixesbleedGCin (84) butnotin (81)7?

Let us assumethat MAX and DEP constraintsgive privileged statusto
derivationalmorphologyover inflectional morphology and within inflec-
tional morphologyto inherent(adverbial)caseover structuralcase.This
exploitsthe ideathatmarkedcategoriesrericherin contentthanthe corre-
spondingunmarkedtategoriesin the phonologicalomain thisincremenof
richnesss characterizablan substantivéermsatthearticulatoryandpercep-
tuallevel.In themorphosyntactidomain,it is characterizablby the system
of featuresandcategorieshatclassifywordsandaffixesinto types.The cat-
egoryhierarchyin (91) defineshreetypes,in decreasingrderof richnesof
content,and,by hypothesispf markednessTwo of themexistin both free
andboundform, thethird only in boundform.

(91)

freeform | boundform

Major Cat’s | N, V, A, P | derivationalaffixes,adverbialcases
Funct.Cat's | D, C,Infl | TenseMood, Def., Number,Poss.
Licensers | — structuralcase agreement

Armedwith this notionof categorymarkednessye positthe following con-
straints.

(92) a. *-C], (the StemConstraint) stemsmustendin -V.
b. Max-MoORPHEME A morphememustbe phonologicallyex-
pressed.
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c. DEP-MARKEDCAT: A markedcategory(anadverbialcase,n
thesedata)mustbe morphologicallyexpressed.

d. MAX-WoRD: A word mustbe phonologicallyexpressed.

e. DEp-CAT: A grammaticalcategorymust be morphologically
expressed.

Theinputsarepairsconsistingof amorphologicaform andthe mosthar-
monicoutputform correspondingp it.

Thefollowing tableaushowshow theseconstraintsadjudicateamongthe
differentwaysof satisfyingthe StemConstraintWe considethreecandidates
in eachcaserepresentingespectivelyphonologicaldeletionof thefinal -C,
additionof thepossessivéo the bareendinglesstem,andthemorphological
gapin the paradigmEachof themis optimalin a differentsetof casesThe
phonologicalconstraintsand outputsviolating them,are omitted here;they
canbecanbeconsideredindominatedThemorphologicatonstraintslecide
betweerthe differentoutputsthat satisfythesephonologicakonstraintsFor
clarity, I includealsotheinputforms, basedon the plural stem,respectively
with andwithout caseinflection,with the stemphonologyin place.

(93)

MAX-MORPHEME
DEP-MARKEDCAT
MAX-WORD
DEP-CAT

Gen.PL.O | [maiden},-mme [maidemme],

[mai],-mme [maimme], *
(Z) *
Gen.Sg. [vedenl],-si [vedesil, *
O | [vetel,-si [vetesil, *
(Z) *
Instr.Sg. [vesin],-mme [vesimme], *
[vesi],-mme [vesimme], * *
O [} *

In rarecasest is possibleto coercea possessiveuffix ontoaninstructive-
markednominal (which formally correspond$o promotingM AX-WORD).
Theremainingconstraintghentell usthatthe suffix mustbe addeddirectly
to the stem,asin the genitive. This yields the correctoutput,as attestedn
afew fixed expressionsuchasominlupinsa‘without permission’(lit. ‘with
his/herown permission’).Crucially, the possessivéorm is built on the bare
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plural stem/lupa-i-/ lupi-; addingit to the instructive/lupa-i-n/luvin (asin
the synonymousariantexpressiorominluvin, with the un-possesseoun)
would predict*luvinsa.3®

Accounting for the direction of change. The StemConstraintsuggestsa
possibleansweto the questiorwhy stem-levelssignmenodf rhythmicstress
is beingphasedutin Finnish.The stem-finalbimoraicdiphthongsequired
by secondanstressassignmentlearly violate the constraintand deferring
secondargtresso the postlexicalphonologymakesit undominatedexcept
for casedlike lauantai see(61)). *STRESSand *L APSE are both opaque
whicheverway they areranked,but the ranking*STRESS>> *L APSE min-
imizesviolationsof the StemConstraint.Supposeve assumehat learners
seekto maximizethetransparencgf constraintsThentherewould beabias
in favor of thisranking,whichwould causét to becomencreasinglyfavored
overtime.

6 Parallelist approaches
6.1 The optionsunder parallelism

Couldthe inflectionalpatternsof Finnishnounsbe accountedor underfull
parallelism#ourmaintypesof solutionsshouldbe consideredOneinvokes
analogicamechanismthattransfempropertiesrom basego derivativegOut-
put/Outputconstraints)Anothertype of analogicatonstrainpenalizesllo-
morphy (e.g. Lexical Conservatism)A third approachinvokesconstraints
thataccesainderlyingrepresentationis oneor anothemway (SympathyEx-
tendedSympathyGeneralize@®ympathy)A final alternatives to enrichout-
putrepresentationgontainmenandTurbidity arethe mostimportantrepre-
sentative®f this approachWe shallconsidethemin turn.

Output/Output constraints. O/O constrainthavethe sameformatasother
correspondenamnstraintsincludingl/O constraintsSo,derivingtheFinnish
alternantsy O/O constraintdnvolvesdetermininga baseform from which
one or more rankedO/O constraintsransferthe relevantpropertiesto the
outputs.Also, the transferhasto be optionalin specificcontextswhich in-
volvesthe complexinteractionof phonologicaBndmorphologicafactorsas
exploredabove.

Let us considerthe options. Given the two EssivePlural alternantsul-
lakkoina and ullakoina ‘attics’, one is presumablyderiveddirectly by the
phonologicalconstraints,and the other by a a dominantDepP(O/O) con-
straint. If ullakkoinais the phonologically“regular” form, then ullakoina

33The exampleis from Penttiki 1963:122;Penttiki 1963:439also cites two other, archaic,
examplef instructiveswith possessiveuffixes:kaikin voimini ‘with all my powers’andkaksin
kammeniniwith my two hands’.
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mustbe an “analogical” form dueto a dominantDepP(O/O) constraintthat
refersto somedegeminatedBase,suchas Nom.Pl. ullakot3* On the other
hand,if ullakoinais deriveddirectly by the phonologicalconstraintsthen
ullakkoinamustbean“analogical’form dueto adominantM Ax (O/O) con-
straint that refersto somegeminatedBase,such as Ess.Sg.ullakkona or
Nom.Sg.ullakka3®

An immediateobservatiorto be madeabouttheseoptionsis that neither
of them correspondgo the historical analogicalprocesswhich uncontro-
versially showsthe influenceof the disyllabic paradigmon the polysyllabic
paradigm(ltkonen1957).Theactualchangeghusinvolvedinterparadigmatic
ratherthanintraparadigmatianalogywhichneitherO/O noranti-allomorphy
approachearecapableof representingynchronically The stratalOT treat-
mentproposedcherereconstructshis historicalscenarioandin a sensgus-
tifies it. For it positsthat polysyllablesare,in fact, adoptingthe patternof
disyllables,albeitnot somuchby directtransferof the surfacepattern,asin
virtue of thelossof stem-levethythmicstresswhichalsocaptureshespread
of thelongillative (see4.1).

Eitherway, the O/O solutionfacestwo problemspothfatal atleastunder
currentversionsof O/O theory asfar asl cantell. Thefirst is thatthereis no
principledway to getthe paradigmatit¢ransferto showupin theright places.
This is the problemof the opaqueconditioningof the transfer Disyllabic
-V stemsretaintheir geminateobligatorily, asdo contractedstemsHow do
we retrictthe analogyto a subclas®of polysyllablesAnd how doesthe O/O
constraintdistinguishfixed polysyllablesfrom movablepolysyllables?~or
example Amerikkaand palsternakkahavethe sameoutputstresspatternin
theNominativeSingularandin the EssiveSingular— in all prospectivdBase
forms,in fact— yet areinflectedquite differently. In theformer,thetransfer
is optional,in thelatterit is obligatory

The secondproblemfor O/O constraintds thatthey havenothingto say
aboutthevariationin the form of the suffix, for examplethe alternationkor-
jaamoita~ korjaamoja As detailedabove,suffix weakeningand stemre-
ductionarecomplementaryso onemustbe blockedby whatevetriggersthe

34De Chenel975 proposeghat degeminatiorin diphthongalformsis analogicalto degemi-
nationin the monophthongaforms. ConsonanGradationis transferredfrom the singularand
presentforms to the correspondingplural and pastforms, e.g. from Adess.Sgullakolla to
Adess.Plullakoilla, andfrom 1.Pl.Presensuutumméwe getangry’to 1.Pl.Passuutuimmeéwe
gotangry’. Thisis problematicfor -CV endingssuchasEssive/-na/,andevenmoresofor acase
form like Instr. ullakoin (*ullakkoin), which lacksa correspondingnonophthongalorm andyet
obligatorily degeminates.

35To be sure,thesechoicesinvolve problematicassumptionssuchas that Nominative case
hasno casefeatures,and that Singularnumberhasno numberfeatures,or perhapsthat these
caseandnumberfeaturesaresomehowfincluded” in the EssivecaseandPluralnumberfeatures,
respectivelyLet usassuméor nowthattheseproblemswith O/Otheorycanbesolvedsomehow.
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other But no O/O constraintcan apply to suffixesbecausehey don’t have
BasesThereforeO/O constraintslo not providea seriousalternative.

Anti-allomorphy constraints. Severaltypesof constraintshavebeende-
visedto penalizeallomorphicalternationsThe mostbasicform is Kenstow-
icz’s UNIFORM EXPONENCE constraint(1995), which enjoinsthat differ-

encesin the realizationof a lexical item (morphemestem,affix, word) be
minimized.Themostintricateis LEXICAL CONSERATISM (Steriadel999),
which definesa type of lexical relationand positsa constrainformatbased
onit.

Sinceanti-allomorphyconstraintscan be formulatedover morpheme®f
anytype, not just stems,onemight think thatthey could geta purchaseon
the suffix alternationswhich escapehe O/O approachasjust noted.This
turnsoutto be notthe case for the questionof minimizing allomorphydoes
notevenarisehere All theallomorphsof stemsandendingsoccurregardless
of thevariationat stake:it is justa matterof how they aredistributedin the
paradigmAnti-allomorphyconstraintsthen,arenot helpful either

Sympathy constraints. Next let us considerthe possibility that Sympathy
constraintanight be responsibleSympathyconstraintimposeFaithfulness
to a SYMPATHY CANDIDATE, the optimal candidatehat obeyssomeFaith-
fulnessconstrainf{McCarthy1999a,1999b).The actualoutputswe arecon-
sidering(suchas mellakkojaand mellakoitg havestresson the third (stem-
final) syllable. The Sympathycandidateandthereforethe underlyingform
/mellakka-i-ta/mustnothavestressonthatsyllable.Intuitively put,theSym-
pathyconstraintenablesvertly stresseayllablesto be treatedasstressless
by “borrowing” the stresslessnesd theunderlyingrepresentation.

In the presentcase,Sympathyrunsinto two problems.The first is that
of ATomISM. BecausestopDeletion,ConsonanGradationsecondargtress
shift, vowel harmony lllative allomorphy andthe patternof preferencesle-
pendonopaquepropertieof thestem-levelepresentatiorg Sympathyanal-
ysis mustin effect undothe whole word phonologyin so far asit relates
to stressandsyllablestructure Faithfulnessonstraintdike MAx, DEP, and
IDENT canonly do thisin a piecemeafashionbecausédhey are definedon
specificfeaturesor segmentsThe generalizatiorthatthe conditionsgovern-
ing allomorphyandstem-levelphonologicalprocessesredefinedon stem-
level representationis lost.

The secondproblemwith SympathyconcernsRichnessof the Baseand
Freedonof Analysis:how do we guarante¢he appropriatestressandstress-
lessnes theunderlyingrepresentatioin environmentsvheretheyarepre-
dictable?For example how canwe preventunderlyingformswith stresson
the secondsyllable?A hypotheticalword like */sama/ will comeout cor-
rectly stressedis samadueto undominatedC LASH, but a Sympathycon-
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straintcanaccesghe underlyingstressto give it animpossibledeclension
pattern,in which the Partitive Singular,for example will be *sama-ta(like
si-ta) insteadof sama-a Converselyunderlyingformswithout stresson the
first syllablewould haveto be preventedomehowA hypotheticalinstressed
stem/si/ will getcorrectlystressen thefirst syllablein the outputby (6d)
ALIGN-L, but by Sympathyit will be inflectedlike a disyllable;e.g.with
Prt.Sg *sia insteadof sita.

Thus, Sympathycanreplicatethe effectsof orderingonly up to a point.
The differencebetweenthe Baseandthe mostradical Sympathycandidate
(thelnput)is thatthe Baseis guaranteetb containall theactualoutputprop-
erties,while the mostradical Sympathycandidatepy Richnessof the Base
and Freedomof Analysis, neednot containany of the word’s predictable
propertiesin stratalOT, theinflectionis determinedy the shapeof the stem
in thestemphonologywhich by theprincipleof cyclic applicationis guaran-
teedto reflectthe stem-levekonstrainisystem.

Turbidity . Finally, what if we enrich “output” representationby adding
to them certainkinds of covert,unpronouncegroperties?This is the cen-
tral idea of the “containment”approachof Prince& Smolensky1993and
morerecentlyof Turbidity theory (Smolensky1998, Goldrick 1999)3¢ As
GoldrickexplainsTurbidity, “the outputof thegrammamvill now containun-
pronouncednaterialwhich caninfluencethe ‘surface’— the portion of the
outputwhich is pronouncedBy utilizing a single,complexoutputrepresen-
tation,we canmaintainthe output-orientedpproactof Prince& Smolensky
(1993)while extendingour descriptivecoverageo includeopacityeffects’
Turbidity enhancesutputsby allowing different coexistinganalysedgor
segmentamaterial:in Goldrick’s terms,segment&an project oneway and
be pronouncedn another As an example,Goldrick’s proposesan analysis
of Germanin which medial consonantgroject (are licensedas) as codas,
andare pronouncedasonsets.Certainconstraintgthosethat are “sensitive
to abstracstructuralrelations”)aretriggeredby the projectedstructure oth-
ers (“lower-level constraints”)by the pronunciationThis dual structurere-
semblesambisyllabicityin somerespectsand level-orderingin others,but
is neverthelessonceptuallydistinct from both. An ambisyllabicityanalysis
claimsthatthe segmentn questionis simultaneoushya codaandanonsetin
the samerepresentatiorSerialsolutionsclaim thatthe ‘projected’and‘pro-
nounced’structuredbelongto differentlevelsof representatiowhich cannot
be accessetbgetherby anyrule or constraint.Turbidity holdsthatthereare
two differentsyllabificationsbut thatthey arealwaysco-presentindvisible

36Comparealso the two-level morphologyof Koskenniemiand Karttunen,whereall con-
straints(not just faithfulnessconstraintsasin Correspondenc&heory)canrefer eitherto input
representationsr to outputrepresentations.
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together

ForFinnish,a Turbidity analysisvould presumablysaythatin Gl.lak.ko.ja
‘attics’ (Prt.Pl.)the penultsyllableis projectedasunstressetiut pronounced
asstressedwhile in the alternativeoutput(l.la.koi.ta the penultis both pro-
jected as stressedand pronouncedas stressedlIn palt.tois.sa‘overcoats’
(Iness.Pl.)-tois- is projectedas two syllablesbut pronouncedasone. The
disparity betweenprojectionand pronunciationin the former casecould be
implementedoy constraintsequivalentto thosel proposedabove.Roughly
speakingthe stem-levelconstraintsystemwould give Turbidity’s projected
structure,andthe word-level constraintsystemwould give Turbidity’s pro-
nunciationstructure.

Turbidity partly sharests problemswith otherparallelapproachet opac-
ity, but oneof its distinctive characteristicss thatit apparentlyimposesno
principledrestrictiononwhich constraintsiccessvhichrepresentatiorCon-
straintsdefinedon Projectionmight equallywell be definedon Pronuncia-
tion, andvice versa.ln contraststratalOT entailsthatconstraintsvhich are
stem-leveby othercriteria (e.g.domainsjnteractionwith otherconstraints,
andinteractionwith morphology)only apply to stem-levelrepresentations,
and constraintswhich are word-level by other criteria only apply to word-
level representation®©pacityarisesonly from intralevelmasking;full trans-
parencyobtainswithin eachlevel. Turbidity doesnot haveany predictiongo
makeon thisscore.

Moreoverbecaus@urbidity positsa singlerepresentatiom which possi-
bly incompatibleProjectionand Pronunciatiorstructuresoexist,it predicts
the possibility of structureghataccesdoth (for examplemutualbleeding).
For stratalOT, thisis animpossibility, becaus¢he stem-levelandword-level
representationaredistinct. Turbidity alsoseemdo allow constraintsvhich
acces$ronunciatiorto feedor bleedconstraintghataccesdrojection.For
stratalOT, thisis alsoanimpossibility, becaus¢he stem-levebndword-level
representationareserially related.In the Finnishcase this is whatallowed
usto explainthecomplementaritpf StopDeletionandConsonanGradation.

The stratal OT approachis thus more restrictivethan Turbidity in sev-
eralrespectsandthereforeto be preferredto it. | concludethat stratalOT’s
accountof opacity is superiorto any currently availablealternativewithin
parallelOT.
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