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Finnish Noun Inflection
PAUL KIPARSKY

1 Introduction
Inflectedwords in Finnishshowa rangeof interdependentstemandsuffix
alternationswhich areconditionedby syllablestructureandstress.In a pen-
etratingstudy, Anttila (1997)showshow the statisticalpreferencesamong
optionalalternantsof theGenitivePluralcanbederivedfrom freeconstraint
ranking.I proposeananalysiswhichcoverstherestof thenominalmorphol-
ogy andspellsout the phonologicalconstraintsthat interactto producethe
alternations,andshowhowit supportsa stratalversionof OT phonology.1

In the model of stratalOT that I will be assuming,stems,words, and
phrasesare subjectto distinct parallel constraintsystems,which may dif-
fer in the rankingof constraints.Theselevels interfaceserially: the output
of thestemmorphologyandphonologyis theinput to theword morphology
andphonology, andtheoutputof thewordmorphologyandphonologyis the
input to thesyntaxandpostlexicalphonology.

1I amdeeplyindebtedto Arto Anttila for discussingthis materialwith meovermanyyears,
andfor commentingon this latesteffort of mineto makesenseof it.
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(1) Stemphonology

Wordphonology

PostlexicalPhonology

I assumethat the constraintsystemof level n+1 may differ in ranking
from constraintsystemof leveln by promotionof oneor moreconstraintsto
undominatedstatus.Thesemaybefaithfulnessconstraintsaswell asmarked-
nessconstraints.No crucial rankingamongthe promotedconstraintsis re-
quired,at leastin thecasesstudiedsofar.

Thestemphonologycorrespondsto Lexical Phonology’s level 1 andthe
word phonologycorrespondsto Lexical Phonology’s level 2; togetherthey
constitutewhatis traditionallycalledthelexicalphonology. TheFinnishdata
to beexaminedmostlyhaveto dowith word-internalphonologicalprocesses,
so it is the distinctionbetweenthe stemandword levelswithin the lexical
phonologywhichwill carrytheexplanatoryburden.

Divergingfrom previousapproachesto level-ordering,I will assumethree
typesof affixes:

(2) a. Stem-to-stemaffixes:[ [ X ]Stem+ Affix ]Stem
b. Stem-to-wordaffixes:[ [ X ]Stem+ Affix ]Word
c. Word-to-wordaffixes(lexicalclitics): [ [ X ]Word + Affix ]Word

Stemsmust satisfy the stemphonology, and words must satisfy the word
phonology. The levels and categoriesare assumedto be universal,but the
allocationof morphemesto them is not predictable,and not all languages
necessarilyhaveall types.For example,inflectionalendingsareattachedto
wordsin English,but to stemsin Finnish.

Opacityeffects(counterfeedingandcounterbleeding)resultfrom masking
of theconstraintsystemof onelevelby theconstraintsystemof a laterlevel.
Therefore,stratalOT entailsthe following restrictionson the interactionof
processes:

(3) .Constraintsaretransparent,exceptthat.postlexicalprocessescanmaskstem-levelandword-levelprocesses,
and.word-levelprocessescanmaskstem-levelprocesses.
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2 Stress

2.1 The Finnish stresssystem

The descriptive generalizations. Speakingfor themomentin derivational
terms,Finnishstressis assignedby layingdownbinaryfeetfrom left to right.
Finalsyllablesarenotstressedif theyarelight, andonly optionallyif theyare
heavy. An importantphenomenonis the LH̀ EFFECT: whenthe left-to-right
scansionencountersa Light-Heavysequence,the light syllable is skipped,
with the resultthat a ternaryfoot is formed.At the left edgeof a word, the
LH̀ effectis supersededby theinviolablerequirementthata word musthave
initial stress.

Thebasicalternatingstresspatternis shownin (4):

(4) a. (ká.las)(t̀e.let)‘you’re fishing’
b. (ká.las)(t̀e.le)(m̀ı.nen)‘fishing’
c. (ı́l.moit)(tàu.tu)(m̀ı.nen)‘registering’
d. (já̈r.jes)(t̀e.le)(m̈àt.tö)(mỳy.des)(ẗàn.s̈a) ‘from his lack of sys-

tematization’

Theternaryfeetresultingfrom theLH̀ effectareseenin (5) (therelevant
LH sequencesin boldface):

(5) a. X́ X L H̀ X: (ká.las.te)(lèm.me)‘we’re fishing’
b. X́ X X̀ X L H̀ X: (ı́l.moit)(tàu.tu.mi)(sès.ta)‘registering’(Elat.Sg.)
c. X́ X X̀ X L H̀ X X̀ X: (já̈r.jes)(t̀el.mäl.li)(sỳy.del)(là̈.ni) ‘my

systematicity’(Adess.Sg.)
d. X́ X X̀ X X̀ X L H̀ X: (já̈r.jes)(t̀el.mäl)(lı̀s.ẗa.mä)(tò̈n.tä) ‘un-

systematized’(Prt.Sg.)
e. X́ X L H̀ X L H̀ X: (vói.mis.te)(lùt.te.le)(màs.ta)‘havingcaused

to dogymnastics’(Elat.Sg.)

The constraints. In constraint-basedterms,Finnishcanbecharacterizedby
thesystemin (6) (building on Hanson& Kiparsky1996andon Elenbaas&
Kager1999,which shouldbe consultedfor moredetailedinformationand
references).

(6) a. *CLASH: No stressesonadjacentsyllables.
b. LEFT-HEADEDNESS: Thestressedsyllableis initial in thefoot.
c. ALIGN(PRWD, LEFT; FT, LEFT) (“The left edgeof every

ProsodicWord coincideswith the left edgeof a foot.”) Abbre-
viatedasALIGN-LEFT.

d. FOOT-BIN: Feetareminimally bimoraicandmaximallydisyl-
labic.

e. *L APSE: Everyunstressedsyllablemustbeadjacenttoastressed
syllableor to thewordedge(ElenbaasandKager1999).
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f. NON-FINAL : Thefinal syllableis notstressed.
g. STRESS-TO-WEIGHT: Stressedsyllablesareheavy.
h. L ICENSE-�: Syllablesareparsedinto feet.
i. ALIGN(FOOT, LEFT; PRWD, LEFT) (“The left edgeof every

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

The LH̀ effect is heretakento be a manifestationof STRESS-TO-WEIGHT:
a light syllable rejectsa secondarystressif it canbe placedon the follow-
ing heavysyllableinstead(withoutviolating thehigher-ranked*CLASH and
*L APSE, of course).2
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Input: /opiskelija/

1a. ☞ (ó.pis)(k̀e.li)ja ** * 2
1b. (ó.pis)ke(lı̀.ja) ** * 3
1c. o(pı́s.ke)(lı̀.ja) * * * 1,3
1d. (ó.pis)ke.li.ja * * ***
1e. (ó)(pı́s)(kè.li).ja * ** * 1,3

Input: /opetta-ma-ssa/
2a. ☞ (ó.pet)ta(m̀as.sa) * * 3
2b. (ó.pet)(t̀a.mas)sa ** 2

Input: /kalastele-t/
3a. (ká.las)te(l̀et) * * * 3
3b. ☞ (ká.las)(t̀e.let) ** 2
3c. (ká.las)te.let * * **

2Somelight inflectionalendings,suchasEssiveSingular -naandthepossessivesuffixes(e.g.
-ni ‘my’) arepreaccenting,asthoughtheymadetheprecedingsyllableheavy.The*CLASH con-
straintthenblockssecondarystresson thesyllablebeforeit, e.g./opetta-ja-na/(ó.pet.ta)(j̀a.na)
‘teacher’ (Ess.Sg.).Whentwo suchpreaccentingsuffixesoccurin a row, the regularphonolog-
ical patternreappears,e.g. /opetta-ja-na-ni/(ó.pet)(t̀a.ja)(nà.ni) ‘my teacher’(Ess.Sg.).On the
proposedanalysis,*CLASH preventsboth preaccentsfrom appearing,andFOOT-BIN together
with L ICENSE-σ decidein favor of thesecond.
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Tableau(7) showshowternaryfeetresultfrom theinteractionof (6g-i).3

Final heavysyllablescanoptionallybestressed.SeeElenbaasandKager
1999:305for anaccountof thebasicoptionin termsof freeconstrantranking.
Thefrequencyof thisalternativeseemsto beproportionalto theheavinessof
thesyllable,e.g.(rá.vin)to(l̀at)≺ (rá.vin)to(l̀aa)≺ (rá.vin)to(l̀aan).

2.2 Lexical vs.rhythmic secondarystress

Long stemsand the LH̀ effect. Polysyllabicstemsin Finnishfall into two
accentualtypes,MOVABLE and FIXED. They are most clearly distinguish-
ableby themorphologicalandmorphophonologicalpropertiesthatwe shall
investigatebelow, but thereare also more direct, albeit somewhatelusive,
phonologicaldifferencesbetweenthem.Movablepolysyllableshavea rhyth-
mic secondarystresswhich oscillatesbetweenthe third or fourth syllable,
normallyaccordingto theweightof thosesyllables,in line with theLH̀ ef-
fect. Fixed polysyllableshavea lexical secondarystresswhich is invariant
on a givensyllableof the stem.Although thenominativesingularsof mov-
ableandfixedstemshavethesameoutputstresspattern,their inflectedforms
(InessiveandAblativeSingulars,in theseexamples)divergeasfollows.

(8) Movablestress(LH̀ effectin inflection):
a. Kálev̀ala ?*Kálev̀alassa Káleval̀assa ‘Kalevala’
b. Ámer̀ıkka ?*Ámer̀ıkassa Ámerik̀assa ‘America’
c. ártikkèli ?*ártikkèlissa ártikkel̀ıssa ‘article’
d. ápteekk̀ari ?*ápteekk̀arilla ápteekkar̀ılla ‘pharmacist’

(9) Fixedstress(noLH̀ effect):
a. Álabàma Álabàmassa ?*Álabam̀assa ‘Alabama’
b. pálsterǹakka pálsterǹakassa?*pálsternak̀assa ‘parsnip’
c. ésplaǹadi ésplaǹadilla ?*ésplanad̀ılla ‘esplanade’

Marking stem-levelstresswith theIPA accentmark("), we have/"ala"bama/,
/"palster"nakka/etc.

Otherexamplesof this stresscontrastin polysyllabicloanwordsaregiven
in (10).

(10) a. Stemswith fixedpenultstress(inflectedlike disyllabicstems):
1. Four syllables:barrikadi, paragrafi,portugali, serenadi,

aladobi,sarkofagi,ortopedi,privilegi, kalomeli,kapitteli,
filosofi, etanoli, ekonomi,megafoni,makaroni, invalidi,
pyramidi, melaniini, margariini, molekyyli,mannekiini,

3Theundominatedfoot-wellformednessconstraintsLEFT-HEADEDNESSandFOOT-BIN are
omitted from the tableau.Violations of ALIGN(FOOT, LEFT; PRWD, LEFT) are assessed,as
usual,by totingupthenumberof syllablesthatseparateeachfoot from theleft edgeof theword;
almostanyothermethodwould do aswell.
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amaẗoöri, pulituuri
2. Fivesyllables:adrenaliini,antropologi,kolesteroli,konkvis-

tadori, magnetofoni,pyramidoni,asetyleeni
b. Movablestems(inflectedlike trisyllabicstems):

1. Foursyllables:asessori,hantlankari,salpietari,triangeli,
artikkeli, partikkeli, monokkeli,tuberkkeli, konstaapeli,
meanderi,kalenteri, silinteri, sylinteri, oraakkeli,korri-
dori, makrospori,professori,senaattori

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

Six-syllablestemsnormallybreakdowninto threefeet,e.g.Prt.Pl. ı́ntel-
lèktùelleja (not * ı́ntellèktùelleita) ‘intellectuals’, Gen.Pl. éksist̀ential̀ıstien
(not * éksist̀ential̀ısteiden) ‘existentialist’,unlesstheLH̀ effectdictatesa tri-
syllabicfirst foot,e.g.kátalys̀aattori ‘catalyst’,in whichcasethewordinflects
like a three-syllableword.

The essentialdistinctionbetweenrhythmic and lexical stressis that the
rhythmicstressis invisibleto themorphologyandto thestem-level(morpho)-
phonology,while lexicalstressisvisible.It isnotamatterof distinctivenessor
predictability;in fact,Anttila (1997andp.c.)hasshownthat thedistribution
of lexical secondarystressesis largelypredictablefrom weightandsonority,
althoughthereseemsto bearesidueof variation.Mostheavypenultsin long
stemsarelexically stressed,with movablestemslike Amerikkabeingtheex-
ception.Light penultstendto belexically unstressed,butthereis asubstantial
classof lexically stressedlight penultsin “learned”loanwords.4 Anttila (p.c.)
pointsoutthatvowelquality, andeventheweightandqualityof thepreceding
andfollowing syllables,determinetheplaceof thestress.His generalization
is roughly that if thesecondstemsyllableis light, the third syllableis lexi-
cally stressedevenif it is light, unlessit is followedby asyllablewith amore
sonorousvowel.

Vowelharmony. Anotherphonologicalcriterionfor distinguishingbetween
rhythmicandlexical secondarystresscomesfrom the harmonicalternation
betweenfront vowelsä,ö,ü andbackvowelsa,o,uin suffixes.Stemscontain-
ing only neutralvowelsregularlytakefront vowels,while wordscontaining
a mix of backvowelsandtheneutralvowelsi, e regularlytakebackvowels.
However,lexical secondarystressmay optionally initiate a new domainof
vowel harmony:if sucha secondarystressfalls on a neutralvowel, andall
following stemvowelsareneutral,theendingmayhavefront harmony, asif

4Many of themusedto havelong vowels,but this is consideredincorrectnow, perhapsbe-
causeit looks like Swedishinfluence.Examplesof sucholder, now disreputablespellings,still
commonin pronunciation,arebarrikaadi, esplanaadi,serenaadi,filosoofi,invaliidi, pyramiidi.
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theentirestemcontainedonly neutralvowels.In otherwords,harmonythen
takesits cueonly from thesecondhalf of the stem,beginningwith the lex-
ically accentedsyllable.For example,arkkitehdi-lla ‘architect’ (Adess.Sg.)
hasa fully acceptablealternantarkkitehdi-ll̈a, comparableto an all-neutral
word like lehdi-llä ‘leaves’(Adess.Pl.)(seeRingenandHeinämäki 1999).5

(11) a.Lexicalstressofteninitiatesavowelharmonydomain:

árkkitèhdilta árkkitèhdiltä ‘architect’ (Ablat.Sg.)
bólšev̀ıkilla bólšev̀ıkill ä ‘bolshevik’ (Adess.Sg.)
káramèlleja káramèllejä ‘candy’ (Prt.Pl.)
pýram̀ıdista pýram̀ıdistä ‘pyramid’ (Elat.Sg.)

b. Rhythmicstressveryseldominitiatesavowelharmonydomain:

ártikkel̀ılla ?*ártikkel̀ıll ä ‘article’ (Adess.Sg.)
prófessor̀eita ?*prófessor̀eitä ‘professor’(Prt.Pl.)
strátegis̀esta ?*strátegis̀esẗa ‘strategic’(Elat.Sg.)
kálenter̀ısta ?*kálenter̀ıstä ‘calendar’(Elat.Sg.)

On thebasisof their harmonicbehavior,fixedstemshaveoftenbeenana-
lyzedasQUASI-COMPOUNDS, i.e. ascompoundsfrom theprosodicpoint of
view, thoughnotfromthemorphologicalpointof view.6 Thequasi-compound
analysiscanbelinkedto theaboveobservationsaboutstress,thoughI believe
theconnectionis asomewhatindirectone,in thefollowing sense.Sincecom-
poundsconsistof at leasttwo phonologicalwordsor stems,eachof which
musthaveastress,stemsaregoodcandidatesfor reanalysisasprosodiccom-
poundsif theycontaintwo stem-levelstresses.Thatis whyfixedpolysyllables
aremuchmorelikely to be analyzedascompoundsthanmovablepolysyl-
lables.However,the doublestressmerely invites the compoundreanalysis,
it doesnot force it. Fixed polysyllablescan very well be treatedas single
prosodicwords,astheirharmonicvariationconfirms.

Themediatingroleof morphologyis supportedby two furtherpoints.Tri-
syllabicwordsarenevertreatedasquasi-compounds,presumablybecausea
singlesyllablecould neverbe mistakenfor onehalf of a compound.Their
four-syllableinflectedforms arealsoasa rule treatedlike singlewordsfor

5Thesejudgmentsarebasedon thedatacited in RingenandHeinämäki 1999andVälimaa-
Blum 1999,aswell asonacorpusof wordsoccurringin the1987issuesof themagazineSuomen
Kuvalehti, approximately1,3million words.Thecorpusis availableontheUniversityof Helsinki
LanguageCorpusServer,Departmentof GeneralLinguistics,Universityof Helsinki.

6The idea is traditional, though I am not surewho originated it. For discussionseee.g.
Kiparsky1993,andmostrecentlyRingenandHeinämäki 1999andVälimaa-Blum1999.
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purposesof vowelharmony.7

(12) Stem-finalrhythmicstressneverinitiatesa vowelharmonydomain

/paperi-i-ssa/ páper̀eissa *páper̀eiss̈a ‘paper’ (Iness.Pl.)
/kaveri-lla/ káver̀ılla *káver̀ıll ä ‘guy’ (Adess.Sg.)

Secondly, polysyllabicwordswhich are transparentlycomposedof a stem
plus a derivationalsuffix (such as "-iitti ‘-ite’, "-iivi ‘-ive’, and especially
the suffix "-isti ‘-ist’, which is productivein Finnish) are unlikely quasi-
compoundsfor morphologicalreasons,eventhoughtheyhavea lexical sec-
ondarystress.Theytooarealmostalwaystreatedassinglewordsfor purposes
of vowelharmony:

(13) Lexicalsuffix stressveryseldominitiatesavowelharmonydomain

a. vókat̀ıivi-lla ?*nóminat̀ıivi-ll ä ‘vocative’ (Adess.Sg.)
b. átèısti-lla ?*átèısti-llä ‘atheist’ (Adess.Sg.)
c. kápital̀ısti-lla ?*kápital̀ısti-llä ‘capitalist’ (Adess.Sg.)
d. háitarı̀sti-lla *háitarı̀sti-llä ‘accordionist’(Adess.Sg.)

If the form is built on a free stem,as (13d) háitarı̀sti from haitari ‘accor-
dion’, front harmonyis totally outof thequestion.Theexplanationis thatthe
quasi-compoundanalysis*haita-risti-ll ä is so obviouslycontraindicatedby
themorphology.

In sum:variationin vowelharmonyshowsthatstemswith fixedstresscan
betreatedlike compoundsto theextentthattheyotherwiselook like themin
thestem-levelphonologicalrepresentation.Their outputphonologicalshape
is not what counts.This providesan independentargumentfor lexical sec-
ondarystress.

3 Segmentalalternations
3.1 StopDeletionand ConsonantGradation

The distribution of stops. Two centralmorphophonologicalprocessesgov-
ernthedistributionof its singlestopsp,t,kandgeminatedstopspp,tt,kk. They
arestatedin informal processualtermsin (14) (whereV̊ representsan un-
stressedvowel).

(14) a. STOP DELETION: t→ ∅ / V̊ V

b. CONSONANTGRADATION:

{
tt,pp,kk→ t,p,k
t,p,k→ d,v,∅

}
/ [+son] VC

StopDeletion(called t-Deletionin Keyser& Kiparsky1984)deletessingle
intervocalicstopsafter a light unstressedsyllable.ConsonantGradationre-

7Fora possiblespecialcase,seefn. 22 below.
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ducesgeminatevoicelessstopsto singlevoicelessstops,andsinglevoiceless
stopsto voiced stops(undercertainconditionsto voiced fricatives and to
zero)whena vowel or sonorantconsonantprecedesanda branching(VC)
rhymefollows. (HereI will only beconsideringthedegeminationbranchof
the ConsonantGradationprocess.)For example,affixesof the form -CCV
and-C regularlytriggerConsonantGradationundertheseconditions.(15) il-
lustratestheoperationof StopDeletionandConsonantGradationwith forms
from thedeclensionalparadigmof 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 processesapplyalmostwithoutexceptionin derivedenvironments.9

But, asAnttila 1994notes,the processesalso characterizethe structureof
nativestems: evenin underivedenvironments,violationsarepracticallycon-
finedto unassimilatedloansandnames,suchas:

(16) a. Stem-internalexceptionsto StopDeletion:senorita,vibrato,in-
kognito,Kimito

b. Stem-internalexceptionstoConsonantGradation:pikkelsi ‘pickle’,
okkulttinen ‘occult’, opportunismi ‘opportunism’, appelsiini
‘orange’,rottinki ‘rattan’

Thedistributionof stopsin stemsshowsthattheconstraintbehindStopDele-
tion appliesalso to p and k. Although actualalternationsonly involve /t/,
sequencesof theform [V̊kV] and[V̊pV], like [V̊tV], areessentiallyrestricted
to unassimilatedloanwordsandnamessuchas(17a).Mostloanwordsaccom-
modateto theconstraint,andtheydo soby geminatingtheobstruent,not by
deletingit, astheexamplesin (17b)illustrate.10

8Examplesarecitedin Finnishorthography,with stressandsyllabificationaddedwherenec-
essary.Syllablesendingin shortvowels(-V) arelight, syllablesendingin -VC, -VV, -VVC are
heavy.The vowel sequencesei, äi, yi, öi, ai, ui, oi, au, ou, eu, iu, ey, äy, öy, ie, yö, uo, iy are
diphthongs.Othervowel sequences,suchasia, ua, ea, oa, aredisyllabic.

9There is no ConsonantGradation before the ending -is, becausethis ending imposes
templaticexpressivegemination,supersedingthe ConsonantGradationconstraint,e.g. julkkis
‘celebrity, public figure’, from julkinen ‘public’. A systematicclassof exceptionsto Consonant
Gradationarecertainstemsin /-s(e)/,which furnish theobliquestemsof wordswhosenomina-
tive endsin -nen, e.g.Kekkonen, Prt.Sg.Kekkos-ta.

10Presumablyin orderto minimize thedifferencebetweentheFinnishandoriginal pronunci-
ations.A relatedgeminationprocessappliesin Fenno-Swedish(Kiparsky,to appear).
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(17) a. judoka‘judo practitioner’,paprika‘bell pepper,paprika’,karak-
teristika ‘characteristic’ (in mathematics),rokokoo ‘rococo’,
Aleko,Alepa,heteka‘a typeof bed’

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

Stop Deletion, then,reflectsa broaddistributionalrestrictionon V̊[p,t,k]V
sequences,although,becauseno suffixesbeginwith a single /p/ or /k/, the
alternationsit governsall happento beof the form /t/ ∼ ∅. This said,I will
continueto usethetermStopDeletionto referto its processualeffects.

Examples. Numerousstemsandendingsalternatein accordwith StopDele-
tion and/orConsonantGradation(CG), often interactingwith otherprocess,
astheexamplesin (18)-(22)illustratefor a varietyof inflectionalandderiva-
tionalsuffixes.11

(18) PartitiveSingular/-ta/

a. /puu-ta/ puu.ta ‘tree’
b. /voi-ta/ voi.ta ‘butter’
c. /si-tä/ si.tä ‘that’
d. /palttoo-ta/ palt.too.ta ‘overcoat’
e. /puku-ta/ pu.ku.a ‘suit’ (StopDel.)
f. /katiska-ta/ ka.tis.kaa ‘fish trap’ (StopDel.,V-Contr.)

(19) PartitivePlural/-i-ta/

a. /puu-i-ta/ pui.ta ‘trees’
b. /he-i-ẗa/ hei.ẗa ‘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 ‘fish traps’ (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/

11Forsimplicity I incorporatevowelharmonyinto theunderlyingrepresentations.
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a. /nouse-taC/ nous.taC ‘rise’ (Cons.Grad.)
b. /tuo-taC/ tuo.daC ‘bring’ (Cons.Grad.)
c. /hakk-at-taC/ha.ka.taC ‘to chop’ (Cons.Grad.)
d. /tule-taC/ tul.laC ‘to come’ (Cons.Grad.,Assim.)
e. /mene-ẗaC/ men.n̈aC ‘to go’ (Cons.Grad.,Assim.)
f. /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 commentis in orderaboutthefinal /-C/ in (21)and
(22b),an underlyingconsonantalelementwith no segmentalmelodyof its
own.Theevidencefor this“ghost” segmentis extensive,butafewof themain
pointsmaybesummarizedhere.First, it regularlytriggersConsonantGrada-
tion,e.g./liikkeC/ liike ‘movement,shop’(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./liikkeC-tä/ liikettä, not *liikkeä. Fourth,it triggersstem-final-
e epenthesisbeforeall -CCV and -C endings,as well as a subsetof -CV
endings,e.g.Iness.Sg./liikkeC-ss̈a/ liikkeess̈a, Gen.Sg./liikkeC-n/ liikkeen,
Ess.Sg./liikkeC-nä/ liikkeen̈a.12 Fifth, whenthenextsegmentis aconsonant,
the -C materializesasa copyof it. This happensbeforethose-CV endings
which retaintheunepenthesized-C stem,13 asin Prt.Sg./liikkeC-tä/ liikettä
aswell asbeforeclitics suchas-ko/-k̈o (e.g.liike[kk] ö ‘the shop?’),in com-
pounds(e.g. liike[kk]atu ‘shoppingstreet’),and in externalsandhias long
asthereis closecontactbetweenthewords(e.g. liike[mm]enestyi‘the shop
flourished’).The examplesin (23) showhow wordsendingin /-C/ contrast
with wordsendingin vowels.

(23) a. /ei setuo-tta-Cvoi-ta/ ei setuota[v v]oita ‘it doesnot produce
butter’

b. /ei setuo-tavoitta-C/ei setuotavoita ‘it won’t beatTHAT ONE’
c. /ei sevoitta-Ctuo-ta/ei sevoita[t t]uota ‘it won’t beatthatone’
d. /ei se voi-ta tuo-tta-C/ei se voita tuota ‘it doesnot produce

BUTTER’

12 Ultimately, the -e is probablypart of the underlyingform, for the empirical reasonspre-
sentedin in Keyser& Kiparsky 1984.Thus,the “ghost consonant”is really a “ghost syllable”,
in conformitywith theconstraintthatall Finnishstemsendin vowels(theStemConstraintmo-
tivatedin section5).

13Or, if weadopttheanalysisof fn. 12,beforethose-CV endingswhich allow stem-final-e to
bedeleted.
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3.2 Optionality and complementarity

Movable polysyllabic stems. A stem-finalvowel combineswith the plu-
ral suffix /i/ into a diphthong.14 After underlyingdiphthongs,StopDeletion
is alwaysblocked:e.g. lauantai-ta ‘Saturday’ (Prt.Sg.).After morphologi-
cally deriveddiphthongs,stopsareoptionallydeletedin a subclassof poly-
syllabicstems,andthesecondhalf of thediphthongbecomesanonset,tak-
ing theplaceof thedeletedstop.This is exactlytheclassof stemswe have
alreadyidentifiedthroughtheir stressandvowel harmonybehaviorasMOV-
ABLE POLYSYLLABLES.

(24) DiphthongsoptionallytriggerStopDeletionin movablepolysyllables:

a. /korjaamo-i-ta/ kór.jaa.m̀o.ja ‘repairshops’(Prt.Pl.)
kór.jaa.m̀oi.ta

b. /kalevala-i-ta/ Ká.le.v̀a.lo.ja ‘Kalevalas’(Prt.Pl.)
Ká.le.va.l̀oi.ta

c. /professori-i-ta/ pró.fes.s̀o.re.ja15 ‘professors’(Prt.Pl.)
pró.fes.so.r̀ei.ta

d. /artikkeli-i-ta/ ár.tik.kè.le.ja ‘articles’ (Prt.Pl.)
ár.tik.ke.l̀ei.ta

(In this sectionI markprimaryandsecondarywordstress,for reasonswhich
will soonbecomeapparent.)

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

(25) DiphthongsoptionallytriggerConsonantGradationin movablepoly-
syllables:

a. /ullakko-i-na/ úl.lak.k̀oi.na ‘attic’ (Ess.Pl.)
úl.la.kòi.na

b. /ullakko-i-hin/ úl.lak.k̀oi.hin ‘attic’ (Ill.Pl.)
úl.la.kòi.hin

d. /amerikka-i-na/ Á.me.r̀ık.koi.na ‘America’ (Ess.Pl.)
Á.me.ri.k̀oi.na

e. /amerikka-i-hin/ Á.me.r̀ık.koi.hin ‘America’ (Ill.Pl.)
Á.me.ri.k̀oi.hin

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

15Notethe loweringof /-i/ to -e in (24c,d).WhenStopDeletionappliesin thegenitiveplural,
stem-final/-i/ and /-e/ insteadappearas /-i/, and the glide is absorbed,e.g. /professori-i-ten/
professorien∼ professoreiden.
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In contrast,ConsonantGradationneverappliesbeforeaderiveddiphthong
in thesecondsyllableof disyllabicstems.

(26) Diphthongsdonot triggerConsonantGradationin disyllabicstems:
a. /lakko-i-na/ lák.koi.na *l á.koi.na ‘strike’ (Ess.Pl.)
b. /lakko-i-hin/ lák.koi.hin *l á.koi.hin ‘strike’ (Ill.Pl.)

Whenthediphthongis followed by a tautosyllabicconsonant,asin (27a-c),
ConsonantGradationis obligatoryregardlessof the syllablecount.And, of
course,ConsonantGradationis obligatorybeforea simpleVC rhyme,what-
everthelengthof thestem,e.g.(27d).

(27) ObligatoryConsonantGradation:
a. lá.koi.ssa *l ák.koi.ssa ‘strike’ (Ins.Pl.)
b. Á.me.ri.k̀ois.sa * Á.me.r̀ık.kois.sa ‘America’ (Ins.Pl.)
c. úlla.kòis.sa * úllak.kòis.sa ‘attic’ (Ins.Pl.)
d. úlla.kòs.sa * úllak.kòs.sa ‘attic’ (Ins.Sg.)

Theproblem,then,is why thesystematicvariationin (24)and(25)occurs,
andwhy preciselywith diphthongsin a subclassof polysyllabicstems.

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

(28) DiphthongstriggerStopDeletionin fixedpolysyllables:
a. ká.ra.m̀el.le.ja *ká.ra.m̀el.lei.ta ‘candy’ (Prt.Pl.)
b. ká.ra.m̀el.li.en *ká.ra.m̀el.lei.den ‘candy’ (Gen.Pl.)
c. Á.la.bà.mo.ja * Á.la.ba.m̀oi.ta ‘Alabama’(Prt.Pl.)
d. Á.la.bà.mo.jen * Á.la.ba.m̀oi.den ‘Alabama’(Gen.Pl.)

(29) DiphthongsdonottriggerConsonantGradationin fixedpolysyllables:
a. páls.ter.nàk.koi.na *páls.ter.nà.koi.na ‘parsnips’(Ess.Pl.)
b. páls.ter.nàk.koi.hin *páls.ter.nà.koi.hin ‘parsnips’(Ill.Pl.)
c. ból.še.v̀ık.kei.na *ból.še.v̀ık.ei.na ‘bolsheviks’(Ess.Pl.)
d. ból.še.v̀ı.kei.hin *ból.še.v̀ı.kei.hin ‘bolsheviks’(Ill.Pl.)

In fact,fixedpolysyllabicstemspatternjust like disyllabicstems;compare
(28)and(29)with (30):

(30) a. /sama-i-ta/ sá.mo.ja *sá.moi.ta ‘same’(Prt.Pl.)
b. /sama-i-ten/ sá.mo.jen *sá.moi.den ‘same’(Gen.Pl.)
c. /lakko-i-na/ lák.koi.na *l á.koi.na ‘strike’ (Ess.Pl.)
d. /lakko-i-hin/ lák.koi.hin *l á.koi.hin ‘strike’ (Ill.Pl.)

Sowehaveasecondmysterycompoundingthefirst: why dostemsof four
or moresyllablesstemsfall into two differenttypes,movable(patterninglike
trisyllables)andfixed(patterninglike disyllables)?
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Complementarity of Stop Deletion and ConsonantGradation. The two
alternationsof StopDeletionandConsonantGradationarestrictly COMPLE-
MENTARY: whenthe conditionsfor botharepresent,oneor the othermust
apply, but bothmaynot.Thus,whena movablepotentiallygradatingstemis
combinedwith asuffix in -t, therearealwaysonly two forms,neverfour:

(31) Complementarityof StopDeletionandConsonantGradation:
a. /ullakko-i-ta/ úl.lak.k̀o.ja úl.la.kòi.ta

* úl.lak.k̀oi.ta * úl.la.kò.ja
b. /amerikka-i-ten/ Á.me.r̀ık.ko.jen Á.me.ri.k̀oi.den

*Á.me.r̀ık.koi.den *Á.me.r̀ı.ko.jen

And whena fixed potentiallygradatingstem,suchaspapiljotti, is combined
with a suffix in -t, thereis alwaysonly oneform, nevertwo.

(32) /papiljotti-i-ta/ pápiljòtteja *pápiljòteita ‘hair curlers’(Prt.Pl.)
*pápiljòteja *pápiljotèita

This is remarkableconsideringthateachprocesson its own is optional(e.g.
ullakoina∼ ullakkoina, korjaamoja∼ korjaamoita).

Sowe havetwo moremysteries:whenbothStopDeletionandConsonant
Gradationareapplicable,why mustat leastoneof themtakeeffect?And why
dobothof themnevertakeeffecttogether?

3.3 Another systematicallyopaquecontext

Diphthong shortening. As alreadystated,longvowelstriggerneitherCon-
sonantGradationbeforethem(see(33)), nor StopDeletionafter them(see
(34)).

(33) a. /palttoo-ssa/ palt.toos.sa*pal.toos.sa ‘overcoat’(Ins.Sg.)
b. /hakkatV-u-n/ hak.kuun *ha.kuun ‘chopping’(Gen.Sg.)
c. /rakkasV-lla/ rak.kaal.la * ra.kaal.la ‘dear’ (Ads.Sg.)

(34) a. /palttoo-ta/ palt.too.ta *palt.too.a ‘overcoat’(Prt.Sg.)
b. /hakkatV-u-ta/ hak.kuu.ta*hak.kuu.a ‘chopping’(Prt.Sg.)
c. /suklaa-ta/ suk.laa.ta *suk.laa.a ‘chocolate’(Prt.Sg.)

Superheavy(three-mora)diphthongsarecategoricallyexcludedin Finnish,
andwhentheyarisein the morphologytheyarealwaysshortened,aswhen
theplural /-i/ is addedto /-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. Theshorteneddiphthongsarepro-
nouncedlike original shortdiphthongs.Still, a following tautosyllabiccon-
sonanttriggersno ConsonantGradationbeforethem,anda following single
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stopdoesnotundergoStopDeletionafterthem.

(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. /rakkasV-i-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. /rakkasV-i-ta/ rak.kai.ta * ra.kai.ta ‘dear’ (Prt.Pl.)

This contrastswith ordinarydiphthongsformedwith a short vowel plus a
plural i. For example,theretainedgeminatesin (36) arein exactlythesame
outputenvironmentsasthedegeminatedonesin (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. /lakko-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 areStopDeletionandConsonantGra-
dationopaquelyconditioned?Why doshorteneddiphthongsblockthesepro-
cesses,in contextsphoneticallyindistinguishablefrom thosethat otherwise
triggerthem?

A stratal OT solution. Weconcludedfirst thatpolysyllabicstemsin Finnish
fall into two subclasses,fixedstemssuchaspalsternakka, andmovablestems
suchasAmerikka. Fixedpolysyllablesalwayskeeptheir secondarystresson
that syllable.Movablepolysyllablesreceivea rhythmicsecondarystresson
the third or fourth syllable,dependingon syllableweight in accordwith the
LH̀ effect.Now we haveseenthat the two typesof polysyllablesdiffer with
respectto two othercoreprocessesof thestemphonology:StopDeletionand
ConsonantGradation.Fixedstemsdisplaynooptionalitywith respectto these
processes,whereasmovablestemsshowsystematicoptionalitywith respect
to both.

Theanalysisproposedhereis thatfixedpolysyllablesdiffer from movable
polysyllablesin havinganobligatoryfixedsecondarystressat thestemlevel.
All the differencesbetweenthe two typesof polysyllablesfollow from this
basicstressdifference.Someof themareconditionedby stressdirectly, oth-
ersindirectlyvia syllablestructure.Thekeypoint is thatrhythmicsecondary
stressby (6) is assignedoptionally (subjectto certainweightconstraints)in
the stemphonology, and obligatorily (regardlessof syllableweight) in the
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wordphonology. StopDeletionandConsonantGradationareconditionedby
stem-levelstressandby stem-levelsyllablestructure.In theoutput,stem-level
stressesand stem-levelsyllabificationare maskedby word-level rhythmic
stressandresyllabification,whichareirrelevantto StopDeletionandConso-
nantGradation.Theseconclusionstranslatedirectly into evidencefor stratal
OT andagainstparallelism,for theseparationbetweenstem-levelandword
phonologyonwhichtheanalysisdependsis notavailablein fully parallelOT.

In sum,word-initial stressandfixed medialstressalwaysassignedat the
stemlevel, while movablemedialstressmay be assignedeitherat the stem
level or at the word level. It would be desirableto basethis generalization
on someprinciple(ratherthansimply on thedataof the language).Distinc-
tivenessis irrelevant:initial primarystress,visible in thestemphonology, is
aspredictableasrhythmic secondarystress,which is not. Onereasonwhy
initial main stressis obligatorily assignedin the stemphonologymay be
that prosodicphonologyrequiresa word to consistof at leasta foot, which
is its prosodichead(peak).This is a very commonand perhapsuniversal
prosodiclicensingrequirement.On theotherhand,manylanguages(for ex-
ample,CaireneArabic) reportedlydo not requirethat wordsbe parsedinto
binaryfeetby secondarystresses( “conflation”,Hayes1995:119).Theoption
liespreciselyin whetherFinnishimposesthisrequirementatthestemlevel,or
not.Formally, thevariationresultsfromfreerankingin thestemphonologyof
theconstraintthatprohibitssecondarystresswith a constraintdemandingal-
ternatingstress.Forpresentpurposes,let usassumethattheconstraintagainst
secondarystressis simply *STRESS(for moresophisticatedalternatives,see
Crowhurst1996andde Lacy 1998).The antagonisticconstraintthat forces
a full metricalparseof the word is presumably*L APSE (or L ICENSE-�, in
concertwith undominatedFOOT-BIN). In thewordphonology, therankingis
fixedsothatalternatingrhythmicstressis obligatory.

Additionaldifferencesbetweenthestemphonologyandthewordphonol-
ogy will emergeaswe go on to developthe constraintsystembehindthese
descriptivegeneralizations.

3.4 Stressand syllablestructure

Stress-to-Weight. In thestemphonology, STRESS-TO-WEIGHT (“stressed
syllablesareheavy”) dominatesthe constraintsthat assignalternatingsec-
ondarystress.Theyarethemselvesdominatedby theconstraintthatrequires
theword-initial syllableto bearprimarystress.Theyarealsodominatedby
*CLASH andby theFaithfulnessconstraintMAX(Stress).

(40) *CLASH, LEFT-HEADEDNESS, ALIGN-LEFT, MAX(Stress)�
STRESS-TO-WEIGHT

Therankingin (40)hasimportantcorollaries,to which I nowturn.
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The dominantstatusof STRESS-TO-WEIGHT precludeslight syllables
from gettingrhythmicstressin thestemphonology(exceptin initial position,
whereALIGN-LEFT forcesit). Beingalwaysword-level,therhythmicstress
of light syllablesis invisible to stemphonology, andso cannotblock Stop
Deletion.That is why StopDeletionis obligatoryaftershortvowelsevenif
theybearrhythmicsecondarystress:16

(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.)

Whena stem-finalshortvowel is combinedwith the plural marker-i, a
diphthongresults,which is eligible to bearstress.Optional assignmentof
rhythmic stressin the stem-levelphonologythen generatesthe systematic
alternationtreatedabove,and illustratedagainin (42), wherethe optional
StopDeletionreflectsthestressoption.

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

Wehavenowuncoveredyetanotherdifferencebetweenlexicalandrhyth-
mic secondarystress.Rhythmicstressis assignedin thestemphonologyonly
to heavysyllables,becauseof high-rankingSTRESS-TO-WEIGHT. Lexical
stress,however,canbelexically markedonlight syllablesaswell, asin (10a),
in consequenceof therankingMAX(Stress)� STRESS-TO-WEIGHT.17

WEIGHT -TO-STRESS and the structure of nuclei. As for thecomplemen-
tary constraintWEIGHT-TO-STRESS, its high rankin thestem-levelphonol-
ogyexcludesunstressedlongnucleiin thestemphonology. Somewhatshock-
ingly, it turnsout thatapparentunstresseddiphthongsin Finnisharephono-
logically monomoraic,andapparentunstressedlong vowelsarephonologi-
cally disyllabicsequences.This is thekey to understandingthecomplemen-
tarity betweenStopDeletionandConsonantGradation.

Recall that the outputof /mellakka-i-ta/is eithermellakkoja, with Stop
Deletion,or mellakoita, with ConsonantGradation,but not *mellakoja or
*mellakkoita. Whenbothprocesseshavescope,oneof themmustapply, but
bothcannotapplytogether— evenin environmentswhereeachis otherwise
optional.Thereasonis thatbothprocessesareobligatory, but requireincom-
patiblestructuralconditions,whosepresenceis itself subjectto variation.The

16Thestatementin thetextholdsstrictly for contemporarystandardFinnish.In certaindialects
andsometimesin thestandardlanguageof the19thcenturyandearlier,-t is retainedafterpoly-
syllabic stemsin /-a/ and/-ä/, e.g.salamata, but not *paperita, *ullakkota. Sincea, ä are the
mostsonorousof thevowels,this dialectalvariationaddssupportfor our analysiswhich tiesthe
blockingof StopDeletionto stem-levelstresscontrolledby STRESS-TO-WEIGHT.

17Of course,light final syllablescannothavelexical stressbecauseNON-FINAL is undomi-
nated,sothatno monomoraicfeetarepermittedanywherein Finnish.
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parameterof variationwasidentifiedin Wiik 1967asthe syllabificationof
thestem-finaldiphthong,which (in line with thephonologicaltheoryof the
time) he representedasoi andoj, respectively. In Keyser& Kiparsky 1984
thesealternativesyllabificationswereanalyzedin termsof rhymestructure,
itself derivedfrom theindependentlymotivatedvariationin secondarystress
describedabove.Specifically, we arguedthatstresseddiphthongs(Wiik’ soi)
havetwo moras,while unstresseddiphthongs(Wiik’ soj) haveonemora,and
weshowedthatthisstructuraldifferenceexplainstheincidenceof Consonant
GradationandStopDeletion.

Monosyllabicanddisyllabicstemsexhibitnovariationbecausetheirstress
patternis fixed. The initial (or only) syllableof a word alwaysbearsmain
stress,so a diphthongin thefirst syllableof a word is alwaysbimoraic.Be-
causeof *CLASH, thesecondsyllableis alwaysunstressed,soadiphthongin
thesecondsyllableis alwaysmonomoraic.Thisdeterminestheshapeof both
theonsetandof thefollowing desinence.As statedin (14),ConsonantGrada-
tion takesplacebeforebranching(VC) rhymes,andStopDeletiontakesplace
after light unstressedsyllables.An unstresseddiphthong,forming a simple
rhyme,doesnot trigger ConsonantGradationby itself (see(43a,b,e,f)).Of
course,if it is followed in therhymeby a consonantwhich closesthesylla-
ble,ConsonantGradationtakesplace(see(43c,d,g,h)).By thesametoken,an
unstresseddiphthongobligatorily triggersStopDeletion(see(43i,j)):

(43) a. /lakko-i-na/ lák.koi.na (No C.G.) ‘strikes’ (Ess.Pl.)
b. /lakko-i-hin/ lák.koi.hin (No C.G.) ‘strikes’ (Ill.Pl.)
c. /lakko-i-n/ lá.koin (C.G.) ‘strikes’ (Instr.Pl.)
d. /lakko-i-ssa/ lá.kois.sa (C.G.) ‘strikes’ (Iness.Pl.)
e. /sattu-i/ sát.tui (No C.G.) ‘happened’(3.Sg.)
f. /sattu-i-vat/ sát.tui.vat (No C.G.) ‘happened’(3.Pl.)
g. /sattu-i-t/ sá.tuit (C.G.) ‘happened’(2.Sg.)
h. /sattu-i-mme/ sá.tuim.me (C.G.) ‘happened’(1.Pl.)
i. /lakko-i-ta/ lák.ko.ja (StopDel.) ‘strikes’ (Prt.Pl.)
j. /lakko-i-ten/ lák.ko.jen (StopDel.) ‘strikes’ (Gen.Pl.)

The behaviorof polysyllabicstemsis alsopredicted.Polysyllabicstems
with fixed lexicalstressonthepenultsyllablefunctionexactlylike disyllabic
stemswith respectto ConsonantGradationandStopDeletion,aswasalready
documentedin (28) and(29).Polysyllabicstemsof themovabletypehavea
one-moraor two-morafinal diphthongin thestemphonology, dependingon
whetherrhythmicstressis assignedin thestemphonologyor not, anoption
whichyieldstherespectivestructuresin (44).

(44) a. Stresseddiphthong,two moras:mél.la.k[òµiµ]-
b. Unstresseddiphthong,onemora:mél.lak.k[oi]µ-
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On the stressoption (44a), diphthongstrigger ConsonantGradation(e.g.
Prt.Pl.méllakòita). On theno-stressoption(44b) they triggerStopDeletion
(e.g. Prt.Pl. méllakk̀oja). Since theseare the only two options,one of the
two processesmustapply: the reasontherearenot two morepartitive plu-
rals(*méllakk̀oita, *méllakòja) is thatstressobligatorilydeterminessyllable
structureandthesyllabicconditionson ConsonantGradationandi-Deletion
aremutuallyincompatible.Both theirapparentoptionality, andtheircomple-
mentarity, arethusexplained.

To completethe story, it remainsto show how exactly WEIGHT-TO-
STRESSgovernssyllablestructure,andto generalizetheanalysisfrom diph-
thongsto longvowels.

Deriving the syllable structure of diphthongs and long vowels. Thegen-
eralizationthatstressednoninitialdiphthongsin Finnishhavetwo morasand
unstresseddiphthongshaveonemorain thestemphonologyis aconsequence
of a constraintwhich prohibitsunstressedbimoraicnuclei,a specialcaseof
WEIGHT-TO-STRESS.
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(45) WEIGHT-TO-STRESS

*Nucw∧
� � (whereNucw denotesanunstressedsyllablenucleus)

Thestem-levelprohibitionof unstressedtwo-moranucleiis enforcedfor long
vowelsaswell. However,thereit is implementedin adifferentway. Whereas
unstresseddiphthongsarecompressedinto shortnuclei, long vowelsareex-
pandedinto two syllables.18

(46) Theimplementationof WEIGHT-TO-STRESS

a. Unstresseddiphthongs Stresseddiphthongs

�

|
�

o i

�

� �

| |
o i

b. Unstressedlongvowels Stressedlongvowels

� �

| |
� �

a

�

� �

a

Whyareunstresseddiphthongsaccommodatedto (45)bybecomingmono-
moraic,whereasunstressedlong vowelsareaccommodatedto (45) by be-
coming disyllabic?Becausethe bimoraicity of long vowels is distinctive,
beingthedefiningpropertyof lengthitself. A “monomoraiclongvowel” is a
contradictionin terms.Bimoraicity is not a definingpropertyof diphthongs,
however. In mostlanguagesdiphthongsareredundantlybimoraic,andsome
languageshave“monomoraicdiphthongs”,shortvocalicnucleiaffiliatedwith
two melodies,e.g.English(Harris1994:278),Icelandic(Árnason1992),and
Gere (Paradis1997:532).Therefore,the constraintMAX-V�, which pos-
tulatesthat an input vocalic mora must be havean output correspondent,
preventslong vowelsandlong diphthongsfrom shortening,but it doesnot

18Thesplitting of long vowelsinto two syllablesunderthecompulsionof metricalconstraints
is familiar from SouthernPaiuteandotherlanguages.
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preventregulardiphthongsfrom beingrealizedasmonomoraic.This is the
desiredoutcome.

In sum: in the stem-levelsyllabificationof Finnish,all unstresseddiph-
thongsaremonomoraic,andall stresseddiphthongsarebimoraic,in satisfac-
tion of WEIGHT-TO-STRESS and STRESS-TO-WEIGHT. Theseconstraints
arehoweverdominatedby MAX-V�. The only way unstressedlong vowels
cansatisfyWEIGHT-TO-STRESSwithoutviolatingMAX-V� is by beingsplit
into two shortsyllables,eventhoughthis incursan ONSET violation.Diph-
thongs,on the otherhand,canbe reconciledwith the constraintssimply by
beingassignedonemoraratherthantwo.19

Thus,thestructureof unstressedsyllablesis givenby thethreeconstraints
in (47),where(47a,b)� (47c).20

(47) a. WEIGHT-TO-STRESS

A heavynucleusmustbestressed.

b. MAX-V�

An inputvocalicmoramustberealizedin theoutput.

c. ONSET

A syllablemusthaveanonset.

Unstresseddiphthongs,long vowels,andlong diphthongs(the latter two
specifiedasbimoraicin theinput),arerespectivelysyllabifiedasin (48).

19Note that the diphthongswe areconcernedherearederivedfrom a stem-finalvowel plus
the plural affix -i-. Diphthongsformed by stem-finalvowels plus the pasttenseaffix -i-, and
underlyingdiphthongs,behavedifferently, aswewill seebelow.

20Thepairsof representations(a) and(b) (whereα is asetof featuresdefiningasegment)are
assumedto beindistinguishable(OCP):
(a) �

|
α

and �V

α α

(b) � �W

α

and � �

| |
α α
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(48)
Diphthongs: /oi/ WT-TO-STR MAX-V� ONSET

a.☞ �w

|
�

C o i

b. �w

� �

| |
C o i

*

c. � �

| |
� �

| |
C o i

*

Long vowels: /oo/ WT-TO-STR MAX -V� ONSET

a. �w

|
�

|
C o

*

b. �w

� �

C o

*

c. ☞ � �

| |
� �

C o

*
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Long diphthongs: /ooi/ WT-TO-STR MAX-V� ONSET

a. �w

|
�

C o i

*

b. �w

� �

| |
C o i

*

c. ☞ � �

| |
� �

| |
C o i

*

ConsonantGradation reformulated. Theaboveresulthasanotherimme-
diatepayoff.It explainsall seeminglyarbitrarypropertiesof ConsonantGra-
dation.The opaqueconditioningin (36) and(38), which bringsaboutsur-
facecontrastssuchaspalttoissavs. taltoissa, is dueto the fact that Conso-
nantGradationis definedon thestem-levelsyllabification.In thestem-level
syllabification,unstressedlong diphthongsform separateshort nuclei, and
consequentlydo not triggerConsonantGradation,evenwhenfollowed by a
syllable-closingconsonant.For example,thecitedexamplesarerespectively
syllabifiedaspalt.to.ois.saandtal.tois.saat thestemlevel, so that theenvi-
ronmentof ConsonantGradationis satisfiedonly in thelatter.

In fact, we can now cleanup the right contextof ConsonantGradation
andremovethearbitrarystipulationsfrom it. Insteadof thepreviousmessy
context(49a),wenowhavesimply (49b).

(49) a. Old formulation: In the onsetof a syllablewhoserhymeends
in a consonant,exceptif it hasa long vowel or a shortened
diphthong,or whichconsistsof adiphthongwith lexical stress,
andoptionally in theonsetof a syllablewhoserhymeconsists
of a diphthongwith rhythmicstress.

b. Newformulation:In theonsetof a heavysyllable.

Definedat the stemlevel, (49b) capturesthe exactconditionsunderwhich
the processapplies.It is no longernecessaryto excludelong vowels from
thetriggeringenvironmentof ConsonantGradation,or to list thecontextsin
whichdiphthongstriggerit.

So simplified,ConsonantGradation(at leastthe degeminationpartof it)
canbe seento be a specialcaseof the quantititivedissimilationconstraint
*HH, which is proposed,andextensivelymotivatedfor 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 unstressedshort vowel and a
vowel, or betweenan unstressedunderlyingshort diphthong
and a vowel, and optionally betweena short diphthongwith
rhythmicstressanda vowel.

b. Newformulation: (i) Betweena shortunstressedvowel anda
vowel. (Or even:(ii) Betweenshortunstressedvowels.)

Furthersimplificationsareprobablypossible.Thereasontheprecedingvowel
mustbe short is that onsetlesssyllablesareexcludedafter long syllablesin
Finnishstems(asAnttila pointsout). For example,StopDeletionappliesin
/puku-ta/pu.ku.abut not in /puu-ta/puu.ta(see(18)) becausepu.ku.acon-
formsto thecanonicalshapeof stems(e.g.saippua‘soap’,pors.tu.a‘porch’,
while *puua is notapossiblestem.

3.5 Interim summary

The analysisin outline. Thedistinctionbetweenstemstressandwordstress
is essentialto understandingFinnish morphophonology. Initial main stress
and fixed secondarystressare alwaysvisible in the stem-levelphonology,
while rhythmic secondarystressis optionally visible in the stem phonol-
ogy, and then only on heavysyllables,becauseof high-rankingSTRESS-
TO-WEIGHT. Optional rhythmic stressin the stemphonologyresultsfrom
movablerankingof L ICENSE-�. In additionto triggeringtheLH̀ effect, the
constraintsSTRESS-TO-WEIGHT andWEIGHT-TO-STRESScauseunstressed
diphthongsto beparsedassingleVs,andunstressedlongvowelsto beparsed
asdisyllables.In theword phonology, rhythmicstressis obligatorybecause
*L APSEdominates*STRESS.

ConsonantGradation(pp, tt, kk→ p, t, k, andp, t, k→ v, d, ∅) applies
in theonsetof a heavysyllable.E.g./lakko+n/→ la.kon, /méllakkò-i-na/→
mél.la.k̀oi.na (oi is stressed,thereforebimoraic)but /lákko-i-na/→ lákkoina
(oi is unstressed,thereforemonomoraicby WEIGHT-TO-STRESS, so grada-
tion fails).

StopDeletionappliesaftera shortunstressednucleus.E.g. /lakko+ta/→
lakkoa. Prt.Pl./méllakkò-i-ta/→mél.la.k̀oi.ta(oi is stressed,soStopDeletion
fails) but /lákko-i-ta/→ lakkoja (oi is unstressed,andparsedinto a singleV
slot,soStopDeletionapplies).

We derivethevariability of ConsonantGradationandStopDeletionfrom
the optionality of secondarystressvia syllable structure,and explain their
complementarityby thefact thattheyrequireinconsistentsyllablestructures.
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Functionally, lexical secondarystressespatternwith predictableword-
initial primary stressesin beingobligatorily visible in the stemphonology
andmorphology. Rhythmicsecondarystressstandsapartin beingoptionally
visible in thestem-levelphonologyandmorphology, dueto thefreeranking
of *L APSEand*STRESS.

Illustrative tableaux. (51) shows the invariant patterningof disyllabic
words and of fixed polysyllabic stems,on the (convenientbut nonessen-
tial) assumptionthat the latter havean underlyinglexically markedstress.
How the free rankinggeneratesvariation in movablepolysyllablesis seen
in (52) and (53) (wherethe two freely rankedconstraintsare boldfaced).
Keepin mind that(in observanceof theconstraintsin (47),omittedfrom the
tableaux),unstresseddiphthongsare monomoraicand stresseddiphthongs
arebimoraic.
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(51) Derivationof lakkojen‘strikes’ (Gen.Pl.)andalmanakkojen‘almanacs’
(Gen.Pl.)undertheranking*STRESS� *L APSE:

Stem-Level *C
L
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Input: lakko-i-ten
1a. lák.kòi.den * ** * 1
1b. lá.kòi.den * ** * 1 *
1c. lák.kò.jen * ** * 1
1d. lá.kò.jen * ** * * 1 *
1e. lák.koi.den * *
1f. lá.koi.den * * * *
1g.☞ lák.ko.jen * *
1h. lá.ko.jen * * * *

Input: almanákka-i-ten
2a. ál.ma.nàk.koi.den ** * 2
2b. ál.ma.nà.koi.den ** * * 2 *
2c.☞ ál.ma.nàk.ko.jen ** * 2
2d. ál.ma.nà.ko.jen ** * * 2 *
2e. ál.ma.nàk.kòi.den * *** * 2,3
2f. ál.ma.nà.kòi.den * *** * 2,3 *
2g. ál.ma.nàk.kò.jen * *** * * 2,3
2h. ál.ma.nà.kò.jen * *** ** * 2,3 *
2i. ál.ma.nak.koi.den * * * * *
2j. ál.ma.na.koi.den * * * * * *
2k. ál.ma.nak.ko.jen * * * * *
2l. ál.ma.na.ko.jen * * * * * *
2m. ál.ma.nak.k̀oi.den * ** * 3
2n. ál.ma.na.k̀oi.den * ** 3 *
2o. ál.ma.nak.k̀o.jen * ** * * 3
2p. ál.ma.na.k̀o.jen * ** * * 3 *
2q. al.ma.nák.ko.jen * ** * 2
2r. ál.ma.nák.ko.jen * ** * 2

In thiscase,theoppositeranking*L APSE� *STRESSwouldyield thesame
result.In otherword types,the rankingof theseconstraintsmakesa differ-
ence,asthenexttableauxshow.
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(52) Derivationof mellakkojen‘riots’ (Gen.Pl.)andAmerikkojen‘Ameri-
cas’(Gen.Pl.)undertheranking*STRESS� *L APSE:

Stem-level *C
L
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Input: mellakka-i-ten
3a. mél.lak.k̀oi.den ** * 2
3b. mél.la.k̀oi.den ** 2 *
3c. mél.lak.k̀o.jen ** * * 2
3d. mél.la.k̀o.jen ** * * 2 *
3e. mél.lak.koi.den * * *
3f. mél.la.koi.den * * * *
3g.☞ mél.lak.ko.jen * * *
3h. mél.la.ko.jen * * * *

Input: amerikka-i-ten
4a. á.me.rik.k̀oi.den ** * * 3
4b. á.me.ri.k̀oi.den ** * 3 *
4c. á.me.r`ık.koi.den ** * * 2
4d. á.me.r`ı.koi.den ** * ** 2 *
4e. á.me.r`ık.ko.jen ** * * 2
4f. á.me.r`ı.ko.jen ** ** * 2 *
4g. á.me.rik.k̀o.jen ** ** 3
4h. á.me.ri.k̀o.jen ** ** * 3 *
4i. á.me.rik.koi.den * * * *
4j. á.me.ri.koi.den * * * * *
4k. ☞ á.me.rik.ko.jen * * * *
4l. á.me.ri.ko.jen * * * * *
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(53) Derivationof mellakoiden‘riots’ (Gen.Pl.)andAmerikoiden‘Ameri-
cas’(Gen.Pl.)undertheranking*L APSE� *STRESS:

Stem-level *C
L
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Input: mellakka-i-ten
3a. mél.lak.k̀oi.den ** * 2
3b.☞ mél.la.k̀oi.den ** 2 *
3c. mél.lak.k̀o.jen ** * * 2
3d. mél.la.k̀o.jen ** * * 2 *
3e. mél.lak.koi.den * * *
3f. mél.la.koi.den * * * *
3g. mél.lak.ko.jen * * *
3h. mél.la.ko.jen * * * *

Input: amerikka-i-ten
4a. á.me.rik.k̀oi.den ** * * 3
4b.☞ á.me.ri.k̀oi.den ** * 3 *
4c. á.me.r`ık.koi.den ** * * 2
4d. á.me.r`ı.koi.den ** * ** 2 *
4e. á.me.r`ık.ko.jen ** * * 2
4f. á.me.r`ı.ko.jen ** ** * 2 *
4g. á.me.rik.k̀o.jen ** ** 3
4h. á.me.ri.k̀o.jen ** ** * 3 *
4i. á.me.rik.koi.den * * * **
4j. á.me.ri.koi.den * * * * *
4k. á.me.rik.ko.jen * * * *
4l. á.me.ri.ko.jen * * * * *

Conclusion. Theupshotis that thecorealternationsseenin Finnishinflec-
tion aregovernedby phonologicalconstraintsrelatingto stressandsyllable
structure.Thedataalreadyshowclearly that theyarelocatedspecificallyin
thestemphonology, but in thenextsectionI addtwo piecesof evidencethat
shouldremoveany lingeringdoubton this score.Thefirst is thatstem-level
secondarystressconditionswhat is unquestionablyan allomorphicalterna-
tion.Thesecondis thatit is sensitiveto themorphologicalcompositionof the
affecteddiphthong.
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3.6 Morphological and lexical evidence

Stress-conditionedillative allomorphy. The illative caseendingdisplays
a distributionof allomorphswhich independentlyconfirmstheaboveanaly-
sis of stress.Therearetwo basicforms, the shortform (the elsewhereallo-
morph),andthelongform.Theshortform is /-hVn/,with avariant/-Vn/ due
to phonologicaldeletionof h afterunstressedsimplevowels.Chameleon-like,
theshortform’sV alwaysmatchesthecolorof theprecedingvowel.Thelong
form is /-sVVn/,whereV matchesapreceding/i/, elseis /e/.Thisdistribution
is illustratedby theIllative Singularformsin (54).

(54) Shortform of theIllative: -hVn, -Vn
a. maa-han‘land’, puu-hun‘tree’, tee-hen‘tea’, tie-hen ‘road’,

hai-hin ‘shark’
b. mi-hin ‘into what’, tä-hän ‘into this’
c. sama-an‘same’,latu-un‘ski trail’, talo-on ‘house’,salama-an

‘lightning’, ullakko-on‘attic’, Amerikka-an‘America’

Thelong form of the illative appearsafter “contractedstems”,that is, stems
whoseoutputform endsin a longunstressedvowel,whichasshownin 3.4 is
adisyllabicsequencein thestem-levelphonology. It hastwo morphologically
conditionedallomorphs,/-seen/in thesingularand/-siin/ in theplural.

(55) Longform of theIllative: -seen, -siin
a. Sg. /-VV-seen/:vapaaseen‘free’, terveeseen‘healthy’, palt-

tooseen‘overcoat’
b. Pl. /-VV-i-siin/: vapaisiin‘free’, terveisiin‘healthy’,palttoisiin

‘overcoats’

In view of thestem-leveldisyllabicity of unstressedvowels,we cansaythat
thelongform is selectedaftertwo syllableswhichareaffiliatedwith thesame
vowelmelody, andtheshortform is selectedelsewhere.Consideringthefact
that the short form’s vowel is obligatorily affiliated with the stem’s vowel
melody, thebasisof thisdistributionseemsto beaconstraintwhichprohibits
theconfiguration

(56) �w �w

� � �

α

whereα is a featurecomplexdefininga vowel. Whateverthe formulation,
thedescriptivegeneralizationis in anycasenot in doubt.It is independently
motivatedby theallomorphyof thethird personpossessivesuffix. Thesuffix
hastwo allomorphs,-nsaand-(h)Vn. In the latter, just asin the short form
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of theillative, h is deletedexceptafterprimarystress,andV is a copyof the
precedingvowel.Theform -nsaoccursin all contexts,and-(h)Vnoccursas
anoptionalvariantafter caseendingsendingin vowels,e.g.talo-ssa-nsa∼
talo-ssa-an‘in his/her/theirhouse’(but not after barestems,e.g.kissa-nsa,
*kissa-an‘his/her/theircat’). Thepointof interestis that,just like the-(h)Vn
allomorphof the illative, the -(h)Vn allomorphof the 3.Sg.possessivealso
doesnot appearafteran unstressedlong vowel (evenif the secondmoraof
the long vowel is a caseending).For example,the3.Sg.possessiveform of
/tupa-ta/tupaacan only be tupaansa, not *tupaahanor *tupaaan. This is
anotherinstantiationof theconstraint(56).

Moreover,the distributionof the long and short forms of the illative is
sensitiveto astylisticvowelcontractionprocess,exemplifiedby thefreevari-
antsin (57a)(Anttila 1999).As (57b) shows,caseallomorphyobligatorily
dependson thestem’soutputform.

(57) a. kor.ke.a(threesyllables)∼ kor.kee(twosyllables)‘high’, le.ve.̈a
∼ le.vee‘broad’ (Nom.Sg.)

b. kor.ke.a-an∼ kor.kee.-seen‘high’, le.ve.̈a-än ∼ le.vee.-seen
‘broad’ (Ill.Sg.)

The Illative Plural. After diphthongsformedby thecombinationof stem-
final vowels with plural -i, the distribution of -hin and -siin is revealsthe
effectof optionalrhythmicstressin thestemphonology. After stresseddiph-
thongsandaftershortunstresseddiphthongs,theform -hin is obligatory(see
(58a,b)).But after long diphthongs,/-siin/ and/-hin/ areboth possible(see
(58c)).

(58) Illative plurals:

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

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

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

The patternin (58) is exactlywhat is predictedby our proposalaboutsec-
ondarystress.Considervapaaseenand its plural variantsvapaihin∼ va-
paisiin. Underlying/vapaa/receivesinitial stress;/-paa/cannotbea stressed
syllablebecauseof *CLASH, andit cannotbeanunstressedsyllablebecause
of WEIGHT-TO-STRESS. Soit mustbetwo syllables,bothof themunstressed
by STRESS-TO-WEIGHT (see(46)), the former alsoby *CLASH. Thusthe
outputof the stemphonologyis vá.pa.a. This is an instanceof the context
thatrequiresthelong illative /-sVVn/. Therespectivenominativeandillative
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singularformssurfacein thewordphonologyasvá.paa, vá.paa.seen.
In the plural, the affix /-i/ combineswith the third syllable of the stem

vá.pa.a-into a diphthong-ai-, which accordingto theconstraintsystemde-
velopedabovereceivesoptionalsecondarystressin thestemphonology. the
resultingplural stemis eithervá.pa.ai-(CV́.CV.V-, a contextrequiringthe
long illative) or vá.pa.̀ai- (CV́.CV.V̀V-, a contextrequiringtheshortillative).
Therespectiveillative pluraloutputformsarevá.pai.siinandvá.pai.hin.

Thedatain (59) epitomizethe illative patterndiscussedin thepreceding
paragraphswith theIllativesof vapaa‘free’, raitis ‘sober’,andmaa‘land’.

(59) Illative Singular Illative Plural
a. *vapaahan vapaaseen vapaihin vapaisiin
b. * raittiihin raittiiseen raittiihin raittiisiin
a. maahan *maaseen maihin *maisiin

Inherently heavy nuclei. Certainstemsendingin unstressedlong vowels
or diphthongs,mostlynon-native,behavelike stemsendingin stressedlong
vowelsor diphthongs.The datain (60) demonstratetheir behaviorwith re-
spectto illative allomorphy. Thestemsrokokoo‘rococo’, revyy ‘revue’, and
blinii ‘pancake’in (60a,b,c))show this patternobligatorily, and the stems
kamee‘cameo’,veesee‘toilet’, andsuklaa‘chocolate’in in (60d,e,f)showit
optionally.

(60) Illative Singular Illative 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’,andmaumau‘maumau’in (61) showthatstem-finalunderly-
ing diphthongsbehaveconsistentlylike 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 *maumaujen21

21For phonologicalreasons,stemsthat endin a -Vu diphthong,suchas(61e),haveno plural
formsatall. This is thecaseevenif thediphthongis stressed;for example,thereis no suchform
as*tiuissa for theInessivePluralof tiu ‘a collectionof 20’.
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Suchword-finallong vowelsanddiphthongsmustbelexically markedas
bimoraic,eitherdirectly, or indirectlyby a lexical stress.22

Invariant short diphthongs. In verbinflection,diphthongsalwayscountas
shortnuclei,triggeringConsonantGradationonly whenthesyllableis 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. /ase-ttu-i-vat/ asettuivat ‘(they) placedthemselves’
g. /rankaise-ta/ rangaista ‘to punish’
h. /rankaise-vat/ rankaisevat ‘(they) punish’

Thepasttenseending-i thusdiffers from thehomonymousplural endingin
beingobligatorilynonmoraic.

4 Variation: trends and preferences

4.1 The trend to word-level rhythmic stress

Oneof themostremarkableaspectsof thevariationin Finnishnouninflection
is thefine-grainedpatternof preferencesamongtheoptions,first exploredby
Itkonen1957,andanalyzedin greaterdepthin OT termsonthebasisof mas-
sivecorpusdataby Anttila 1997.Thepreferencesdependon severalfactors,
including theheightof the stem-finalvowel, the placeof articulationof the
precedingconsonant,and,mostof all, thepenult’sweight.Thesepreferences
interactwith a global trend that cutsacrossall categories,which disfavors
stem-levelassignmentof rhythmicstress.That is, the“conflation” systemis
gaininggroundin thestemphonology.

Theshift awayfrom stem-levelrhythmicstressis manifestin a historical
drift of thepreferencesamongthevariantplurals.In StandardFinnishusage,
this drift hasbeenuniform at leastoverthe lastcenturyor so(Itkonen1957,
Paunonen1974a,1974b).

22Positinga lexical stresson a disyllablesuchasTokoi (a surname)would of courserequire
the rankingMAX STRESS� *CLASH in the stem-levelconstraintsystem.This rankingwould
alsoallow astraightforwardtreatmentof astrangegroupof loanwordswhichhaveprimarystress
on thesecondsyllablein thedonorlanguage(usuallySwedish)andbehaveasthoughthey had
a latentlexical accenton thethatsyllable.This is shown(amongotherthings)in that theyocca-
sionally initiate aharmonicdomainin thesecondsyllable(seep. 114for therelationof harmony
andlexical stress).For example,in additionto theexpectedPrt.Pl.kónfliktèja ‘conflicts’, theSK
corpusalsoattests?kónfliktèjä.
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(63) Innovatingtype Oldertype
a. Prt.Pl. kórjaamòja kórjaamòita ‘repairshops’
b. Gen.Pl. kórjaamòjen kórjaamòiden ‘repairshops’
c. Ess.Pl. méllakk̀oina méllakòina ‘riots’
d. ShortIll.Pl. méllakk̀oihin méllakòihin ‘riots’
e. LongIll.Pl. vápaisiin vápaihin ‘free’

Theinnovatingformsarethosethat,accordingto theanalysisproposedhere,
arederivedwhenrhythmicstressis deferredto the word phonology. Thus,
theunifying themebehind(63a-e)is that the ranking*STRESS� *L APSE

is gaininggroundat the stemlevel. As rhythmic stressgraduallybecomes
a purely word-levelphenomenon,it ceasesto interactwith morphophonol-
ogy andallomorphy. My interpretationof the changediffers fom the tradi-
tional view, accordingto which thedrift in (63) is heterogeneous.Thatview
holdsthat(63a-d)originatein interparadigmaticanalogywhich transfersthe
inflection of disyllabic stemsto polysyllabicstems(e.g.Prt.Pl. méllakk̀oja
on theanalogyof Prt.Pl. lákkoja), whereas(63e)originatesin intraparadig-
maticanalogywhich transfersthesingularinflectionto theplural (e.g.Ill.Pl.
vá.pai.siinontheanalogyof Ill.Sg.vá.paa.seen).Ouranalysisprovidesawel-
comeunificationof thesechangesaseffectsof thelossof stem-levelrhythmic
stress.If our interpretationof thehistoricalchangeis correct,it addsa mea-
sureof supportfor thesynchronicanalysis,andwith it for stratalOT.

Thenextquestionis why the changesgo in this direction,andnot in the
other. An answerwill beproposedin section5.

4.2 The preferencefor alternating weight

(63) is abouta trend,notabouta preference.Althoughmanyinstancesof the
expandingtypesin (63) aremorefrequentthantheir recessivecounterparts
in the modernlanguage,by no meansall of themare.But all of themhave
beensteadilygainingfavor in modernliterary usage.Theactualfrequencies
of particularinstancesof theexpandingandrecedingtypesin discoursevaries
widely dependingon theotherfactors.Oneof thesefactorsis theweightof
thesecondsyllable,justasin thelongerwordswediscussedearlierin section
2.2.

In trisyllabic stems,whenthepenultis light, thediphthongformedby the
stem-finalvowelwith plural i is usuallytreatedasbimoraic,i.e. asbearinga
stem-levelstressaccordingto our analysis.23 Thatis, it representstheoption

23Whenthe onsetof the third syllable is a singleconsonant,it is usuallya sonorant,as the
examplesin (64a)show.Thishasto do with Finnishmorphemestructure(a reflexof theprocess
we are referring to asStopDeletion, in fact). The rarestemswith obstruentsin this position,
representedby judoka ‘judoka’ in thesample,patternthesameway in their inflection.A native
word of this typewould beheteka‘a typeof bedwith a frameof tubularsteel’would alsohave
thepreferredpartitiveplural hetekoitaratherthan?hetekoja.
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wherebyrhythmicstressmay be assignedat the stemlevel. In (64a)I sub-
stantiatethis claim with a list of thepartitivepluralsof suchstemsthatI was
ableto extractfrom the SuomenKuvalehticorpus(fn. 5). The incidenceof
StopDeletionshowswhetherstressis assigned.

(64) XLL trisyllabicstems:
a. Stem-levelrhythmic stress(bimoraic syllabification,no Stop

Deletion):
akanoitaansioitaanturoita apinoita asioita askeleitaastioita
aukioita avaroita bageleita brokereita dealereita dekkareita
demareitadollareita duunareitaenkeleiẗa förareita faveloita
fictioneitafunktioita gangstereitahamstereitahenkseleiẗa het-
eroitahimmeleiẗahokkareitahummereitahuviloitaideoitaikku-
noita jääkäreitä jännäreitä judokoita julmureita jumppareita
kaapeleitakaappareitakaloreita kameleitakappeleitakapse-
leita kavereitakeisareita kiikareita kikujuita kiskureita kon-
dareitakonkareitakonttoreitakortteleitalääkäreitä makkaroita
manteleitamarkkinoitameisseleiẗa mestareitamongoleitamoot-
toreita muskeleitamuusikoitaneekereiẗa olioita oscareitapal-
sameita panssareitapapereita penikoita pettureita pilareita
pillereitä porkkanoitaporvareitapuhveleitaryaneitasektoreita
sipuleitatarinoita titteleitä tohveleitatovereitavoimaloita

b. Word-level rhythmic stress(monomoraicsyllabification,Stop
Deletion):
aplodejaarabejaarkadejaatomejadiplomejadylanejafasadeja
gallupeja graffiteja idoleja kondomejametodejamuslimeja
neuronejapreludejatamileja

c. Variation:
arveluita∼arveluja kollegoja∼kollegoita mitaleja∼mitaleita
palveluita∼palveluja sopuleja∼sopuleita symboleja∼symbo-
leita

The preferencefor the weakstemis actuallyevenstrongerthanit appears,
for in manyof thewordsin (64c)andin a few of thewordsin (64b)thelight
penultmaybeonly apparent.They areoftenpronouncedwith long vowels,
and usedto be so spelled(and still sometimesare, thoughthis is consid-
eredincorrectnow).24 Sopronounced,thesewordsreallybelongin theXHL
stemsin (65.)Nevertheless,themonomoraictreatmentis alwaysalive option
for XLL stems,andin a few subtypesperhapsevenpreferred(for example,

24Examplesof such variant pronunciationsand spellingsof the words in (64b,c) are e.g.
aploodeja,arkaadeja,diploomeja, idooleja, kolleegoja, metoodeja,neurooneja,symbooleja.
Also, a word like gallupeja ‘gallups’ (Prt.Pl.)would typically be pronouncedwith a geminate
[pp].
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palveluja‘services’seemsto beat leastasgoodaspalveluita).
In stemswith anunderlyingheavypenult,however,themonomoraicforms

are regularly preferred.For example,a form like arkistoja ‘archives’ is
preferredto arkistoita, and kranaatteja‘grenades’is strongly preferredto
kranaateita. Thefollowing datacomesfrom thesamecorpusasbefore.

(65) XHL trisyllabicstems:
a. Stem-Levelrhythmic stress(bimoraicsyllabification,no Stop

Deletion):
armeijoitamaneereitamysteereiẗa turbiineita

b. Word-Levelrhythmicstress(monomoraicsyllabification,Stop
Deletion):
abortteja abstraktejaabsurdejaadressejaagenttejaaktiiveja
akuuttejaarkistoja artisteja aspektejaasuntojaatleettejaau-
rinkoja banaanejabarrancoja brosyyrej̈a bulvaanejadesant-
teja duelleja efektej̈a eksaktejaesanssejaexperttej̈a fasisteja
fossiileja futuureja galaksejahaupitsejahotelleja humaaneja
immuunejainfarktejainstanssejaintiaanejajonglöörejä jumper-
sejajuristeja kanaalejakanoottejakapriisejakapteenejakatis-
koja kaupunkejakemistej̈a keraamejakersanttejakirjastoja
kirurgejakolumnejakommenttejakompassejakompleksejakon-
fliktejä konfliktejakongressejakonserttejakonsulttejakontak-
teja korrekteja kranaatteja kristalleja kritiikkejä kuponkeja
meriittejä normaalejaparaatejapistoolejapoliiseja reliikkejä
reliktejä reseptej̈a sellistej̈a spontaanejatekniikoitatriviaaleja
tulppaanejaurbaanejavahinkojavokaaleja

c. Variation:
bakteereja∼bakteereita hehtaareja∼hehtaareita kenraaleja-
∼ kenraaleitakulttuureja∼ kulttuureita kiväärejä∼kivääreitä
kokeiluita∼kokeilujakriteerej̈a∼kriteereiẗa romaaneja∼romaa-
neitasignaaleja∼signaaleitaupseereja∼upseereita

Thepreferencefor monomoraictreatmentafterheavypenults,reflectingthe
absenceof rhythmic stressin the stemphonology, is quite strong.Yet the
disfavoredvariants,again,areunquestionablygrammatical.

This usageprofile revealsa preferencefor weightdissimilation: two suc-
cessivelight syllablesandtwo successiveheavysyllablesareavoided,and
a light-heavyandheavy-lightalternationis preferred.For example,compare
thewordslogiikka ‘logic’ andheteka‘a typeof bed’. In thepartitiveplural,
logiikkoja (-HL-) is favoredover logiikoita (-HH-), andhetekoita(-LH-) is
favoredoverhetekoja(-LL-). Anttila 1997providesanOT analysisof these
effectsusingconstraintsthatimposealternatingweighton adjacentsyllables
(*HH, *LL). I adoptthis ideaprovisionallyhere,althoughit mayneedto be
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reformulatedasadirectweight-stressrelationin thelight of thepatterningof
thelexical stressin longerwords(section2.2).

4.3 The preferencefor word-level rhythmic stress

Thedatain (64) and(65) showthatadjacentsyllablespreferablyhavealter-
natingweight (weightdissimilation).Thedatasummarizedin (63) suggests
a historical trend towardsword-level rhythmic stress.To test whetherthis
trendalsocorrespondsto asynchronicpreference,wecanisolatecaseswhere
weightdissimilationis notatstake.

The test caseswe needare thosewhere the diphthongis precededby
a geminatestop.The bimoraic treatmentresultingfrom stem-levelassign-
ment of rhythmic stressentailsConsonantGradation,with an output that
satisfiestheweightalternationjust aswell asthemonomoraictreatmentre-
sulting from word-levelassignmentof rhythmic stress.Considerthe word
loogikko ‘logician’. In the partitive plural, the choiceis betweenloogikkoja
(-HL-, monomoraic)andloogikoita(-LH-, bimoraic),with anequallyfavored
quantitativepattern.Similarly in thegenitiveplural,e.g.mellakkojenandmel-
lakoiden‘riots’. Here,wherethepreferencefor weightalternationis neutral-
ized, other preferencesshoulddecidethe issue.If avoidanceof stem-level
rhythmicstressis apreference,it shouldmanifestitself here.Theexpectation
is thatthebimoraictypeloogikoitashouldbedisfavored,andthemonomoraic
type loogikkoja, with rhythmic stressdeferredto the word level, shouldbe
preferred.The corpusdatashowthat this is the case.The frequencyprofile
of thetrisyllabicstemsin /-kkV, -ttV/ shownin (66) is similar to thatof (65),
not to thatof (64),although,asexpected,thetrendis notquitesostrong.

(66) a. allakoitadirikoita graafikoitapenikoitateknikoita
b. aavikkojaammattejabudjettejaennakkojahamlettejaharvikko-

ja kadettejakajakkejakasettejakasvattejakulakkejalemmikke-
jä otsikkojapakettejapolettejataktikkojawhipettej̈a

c. fyysikkoja∼fyysikoitaklassikkoja∼klassikoitamuusikoita∼
muusikkoja

Formsin /-ppV/, thoughaccidentallymissingin the corpus,conformto the
generalization.For example,sinappeja‘mustards’,anoppeja‘mothers-in-
law’ arepreferredto sinapeita, anopeita. Thesefindingsaresummarizedin
(67),wherethepreferredvariantsareboldfaced.

(67) a. /paperi/ pá.pe.r̀ei.ta(-LH-) pá.pe.r̀e.ja(-LL-) ‘paper’
b. /raketti/ rá.ke.t̀ei.ta(-LH-) rá.ket.t̀e.ja(-HL-) ‘rocket’
c. /trapetsi/?*trá.pet.s̀ei.ta(-HH-) trá.pet.s̀e.ja(-HL-) ‘trapeze’

The variationis generatedby the subsystemof constraintsthat includes(at
least)Anttila’s *HH and*LL (weightdissimilation),*STRESS(conflation),
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and*L APSE. The rankingshownbelow is onewhich generatesthe favored
variantsin (67).

(68)
StemLevel *HH *LL *L APSE *STRESS

Input: /paperi-i-ta/
1a.☞ pá.pe.rèi.ta * *
1b. pá.pe.re.ja ** *

Input: /raketti-i-ta/
2a. rá.ke.tèi.ta * *
2b.☞ rá.ket.te.ja * *

Input: /trapetsi-i-ta/
3a. trá.pet.s`ei.ta * *
3b.☞ trá.pet.se.ja * *

Otherrankingsdelivertherestof theoptions,in proportionto their observed
frequencyof occurrence.Weknowalreadyfrom (51)–(53)thattherankingof
*STRESSand*L APSEis free.Thedesiredprofileof variationemergesonthe
assumptionthatall therankingsarefree,exceptingonly that*HH dominates
*LL. Thisleaves12constraintrankingsoutof thepossibletotalof 24.A third
of themfavor papereja, half of themfavor raketteja, andthreequartersfavor
trapetseja. Namely:

. paperejais the optimal output if *STRESS� *LL and *L APSE (four
rankings). rakettejais theoptimaloutputif *STRESS� *L APSE(six rankings). trapetsejais the optimal output if *STRESS or *HH � *L APSE (nine
rankings).

Assumingall rankingsareequiprobable,thiscorrespondsto theobservedrel-
ativefrequencyof thethreetypes,in line with Anttila’s theoryof variation.

Note that in the stratalOT model,as in parallelOT, the patternin (66)
cannotsimply beassimilatedto thepatternin (65) on thebasisof its under-
lying geminate(cf. Anttila 1997:18,fn. 9). Oncea stemsuffixedwith plural
-i undergoesConsonantGradation,theunderlyinggeminateis no longervis-
ible whensecondarystressis assignedon subsequentcycles,andcannotbe
recovered.

Conclusion: the opacity of stress-conditionedprocesses.Becausethe
two kinds of secondarystress,lexical and rhythmic, differ so radically in
their phonologicalandmorphologicaleffects,opacityis rampantin Finnish
phonology. Movablepolysyllables,thoughlacking lexical stress,do bearan
obligatorysecondarystressphonetically:asdetailedabove,all wordsof more
thanthreesyllablesin Finnishhave,in additionto their initial primarystress,
asecondarystresson their third syllable(or, by theLH̀ effect,on their fourth
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if it is heavyandthe third is light).25 In the output,the rhythmicsecondary
stressesmotivatedby *L APSEarenot audiblydifferentfrom thelexical sec-
ondarystresses.26 Moreover,bothkindsof secondarystresses,rhythmicand
lexical, count in metricalverse.The following pentameterline containsan
exampleof a rhythmicsecondarystressin metricalstrongposition:

(69) h
s
immein

s
ruusuin,

s
enke

s
lien

s
siivin ‘with translucentroses,on angels’

wings’
(SaimaHarmaja,Tähti)

Thethird syllableof én.ke.l̀ı.en‘angels’(Gen.Pl.)is lexically unstressed.Be-
ing unstressed,it reducesto -i- (seebelow),andtriggersStopDeletionin the
following ending/-ten/.(Theoptionof assigningstressst thestemlevelgives
the variant én.ke.l̀ei.den.) Nevertheless,it occupiesa strongposition in the
citedverse,andsuchpositionsarereservedfor stressedsyllablesin Finnish
(KiparskyandHanson1996).This an importantdatumbecauseFinnishver-
sificationis, in general,a highly reliableindicatorof stress.

5 The stemconstraint

Now let’s returnto thequestionwhy the optionsreflectingthemonomoraic
treatmentof diphthongsarespreadinghistorically. I proposethat this is be-
causetheycomplywith ageneralconstraintthatstemsmustendin -V, which
I call theSTEM CONSTRAINT.

Finnishwordscanendeitherin a vowel,or in acoronalconsonant:

(70) avaime-n‘of thekey’, avaime-t‘thekeys’,alas‘down’, kuin ‘as,like’,
mars! ‘go!’.

Stems, however,mustendin avowelat thepointof affixation.Beforeanaffix
(includingthezerocaseaffix), stem-final-e is deletedsubjectto metricaland
syllabicconstraints.To afirst approximation,thedescriptivegeneralizationis
that-e is deletedwhenthestemis polysyllabicandtheprecedingconsonants
form apermissiblecoda,or canbereducedto one(Keyser& Kiparsky1984).
Theserestrictionsareseenin (71b).27

(71) a. /olute-ta/olutta ‘beer’,/hampase-ta/hammasta‘tooth’, /avaime-
ta/avainta‘key’ (Prt.Sg.),/tuhante/tuhat‘1000’, /varikse/varis
‘crow’ (Nom.Sg.).

25With theprovisothat in final position,light syllablescannotbestressedatall, andthestress
on heavysyllablesis optional,asmentionedabove.

26At leastto my ear.Experimentalwork on this questionwouldbewelcome.
27Any vowel is howeversubjectto deletionin word-internalhiatus:/rinta-ukse/rinnus ‘lapel’,

/korkea-uinen/korkuinen‘high’, /isä-uute/isyys‘fatherhood’.Word-finally, /-e/ is raisedto -i.
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b. /siipe-ẗa/ siipeä ‘wing’, /suve-ta/suvea‘summer’, /kive/ kivi
‘stone’, /sorme/sormi ‘finger’ (e-deletionwould produceim-
possibleclusters),/vete-ẗa/vetẗa ‘water’ (Prt.Sg.),but/vete/vesi
‘water’ (*vet is prosodicallysubminimal),/ikkuna-ta/ikkunaa
‘window’ (Prt. Sg.), leikkis̈a ‘playful’ (Nom.Sg.)(only -e is
freelydeleted).

I assumethatStrictLayeringforcesrecursiveprosodicintegrationof stem-
levelaffixes:

(72) [ [ X ]α Af ]α→ [ X + Af ]α

Forexample,affixing /-ta/to thestem[avaime]α yieldsanewstem,whichcan
undergo-e deletionwithoutviolating theStemConstraint,e.g.[avainta]α.

Functionwords(non-inflectedwordsin general)canendin -C, but if they
aremonosyllabictheymustbeheavyin deferenceto prosodicminimality:28

(73) /joss/ jos ‘if ’, taas ‘again’, /kunn/kun ‘when’, vain ‘only’, /nytt/ nyt
‘now’

Casual(andpoetic)speechallowsapocopeof othervowels,especiallyin
suffixes.This processtoo respectsthecodaconstraintsjust mentioned;con-
trast(74a)and(74b):29

(74) a. olisi → olis, ois ‘would be’, parissa→ paris ‘in thecompany
of’, sulta→ sult ‘from you’, onkos→ onks‘is?’

b. onko 6→ *onk ‘is?’, oliko 6→ *olik ‘was?’,olipa 6→ *olip ‘was!’

Borrowedwordsadoptto the StemConstraintby epenthesis.Interestingly,
theepentheticvowel is usually-i, not thedeletingvowel -ewhichmighthave
beenexpectedto bethemostunmarkedelementof thelanguage.

(75) Swedishproféssor> professori, biff > pihvi ‘steak’, rom [romm]>
rommi ‘rum’, kurs [k0rss]> kurssi ‘course’,Russiancar’ > tsaari
‘czar’, kon’> koni ‘nag’, Englishgin> gini [tsini], broiler > broileri
‘small chicken’,club> klubi.

Thedatain (76) showthatepenthesisis drivenby theproductivestem-level
constraintthat stemsmust end in -V. They demonstratein particular that
epenthesistakesplaceevenin the samephonologicalcontextswhere-V is
subjectto deletionat theword level in casualspeech.30

28Theunderlyinggeminateis audiblebeforea following vowel within thesamephonological
phrase,asin [joss-on]‘if is’, [kunn-ei] ‘when not’, [nytt-on] ‘now is’.

29I owethis observationto DanielKarvonen.
30Shortwordslike gini alwaysgetepenthetici, obviouslyfor thesakeof satisfyingprosodic

minimality. In longer words, epenthesisseemsto occur after CVVC- and CVVC- syllables,
whoseweight reflectsSwedishstress.E.g. karuselli (Swedish[karuśell]), pistooli (Swedish
[piśtu:l]), bute.g.bisnes,tennis, Heinonen1994,Anttila, p.c.
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(76) a. Swedishpolis> poliisi, but (casualspeech)olisi→ olis ‘were’
b. Paris > Pariisi, but (casualspeech)parissa→ paris ‘in the

companyof’

This is straightforwardlyunderstandableasthe activationof stem-leveland
word-levelconstraintswith contradictoryimport in theoverlappingdomain.
It is, however,incomprehensibleontheview thatthewordis theminimalunit
to whichphonologicalconstraintsapply.

Allomorphy. Finnishassimilatesloansto conformto the StemConstraint
by insertinga stem-final-i beforeovertcaseendings.

(77) a. Nom.Sg.nailon ‘nylon’ (or nailoni)
b. Gen.Sg.nailoni-n, Iness.Sg.nailoni-ssa, Prt.Sg.nailoni-a(*nai-

lon-ta, contrastlaidun-ta)

Sincethereis no generali-epenthesisor i-deletionprocessin Finnish, the
alternationin (77) is perhapsbesttreatedasallomorphybetweenan unin-
flectable-C stemwhich preservesthe donorlanguage’s word form, andan
inflectable-V stemwhichis adaptedsoasto conformto theStemConstraint.

Thesedatarefute the “naive” theory that loanwordadaptationis just a
responseto the borrowinglanguage’s word phonology. They showthat (in
inflectedlanguagesat least)constraintson stemphonologycanalsoplay a
role.

The padding strategy. Another fact confirmsthis understandingof loan-
word adaptation.Intervocalic/s/ is subjectto deletionbetweenunstressed
vowels in Finnish (cf. the t-Deletion processpresentedin 4), e.g. Gen.Sg.
/kirvese-n/kirveen‘axe’ (cf. Nom.Sg./kirvese/kirves). In orderto to satisfy
theconstraintthatstemsmustendin vowels,while at thesametime defeat-
ing s-deletion,loansin -s areusuallyborrowedwith underlying/-kse/.This
maintainsthes throughoutthedeclensionwhile yet assimilatingthe lexeme
to a regularinflectionalpatternof thelanguage.

(78) kaktus> /kaktukse/Nom.kaktus, Gen.kaktukse-n.

If loanwordsweresimply modifiedin theminimal possibleway to conform
to theoutputshapesof Finnishwords,theappearanceof this /k/ wouldbein-
explicable.Onewouldexpectsomethinglike Nom.Sg.kaktus, Gen.Sg.*kak-
tuun, *kaktusen, or *kaktusin.

Thusthelanguagegoesto ingeniouslengthsto bring loansinto line with
thecanonicalrequirementsonstemswithoutmakingtheir surfaceshapestoo
differentfrom theforeignmodel.In view of thesefacts,therecanbenoques-
tion of a theoryof loanwordadaptationframedpurelyin termsof constraints
on wordsperse.Thepropertiesof stemscannotbederivedfrom properties
of wordsbut requireastemlevel subjectto its ownconstraints.
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The role of the StemConstraint in Finnish morphophonology. TheStem
Constraint,which requiresstemsto end in a vowel, playsan activerole in
the lexical phonologyand morphologyof Finnish.All stem-levelsuffixes,
including caseendingsandthe possessivesuffixesin (79), requirea vowel
beforethem.

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

The possessivesuffixesare attachedto stemsand makewords.For exam-
ple, in [[vete]α mme]ω vete-mme‘our water’, the stem[vete]α must obey
the StemConstraintand fails to undergoword-final -e to -i raising (*ves-
imme). And since[[vete]α mme]ω is a word, it doesnot undergostem-level
ConsonantGradation,whichwouldgive*vedemme.31 Notethatthisprovides
independentconfirmationthatcaseendingsarestem-to-stemsuffixes.

SinceFinnishcaseendingscanendbothin vowelsandin consonants,this
is wherepushcomesto shove.Whathappenswhena possessivesuffix is put
afteraninflectednounendingin -C?Theviolation of theStemConstraintis
avoidedby a combinationof threedifferentmethods,a CONSPIRACY.

(80) a. Phonologicaldeletion.Syllabiccaseendings(-CVC, -CVVC)
losetheir lastconsonantbeforepossessivesuffixes:(Ill. /-seen/
→ -see, /-siin/→ -sii, /-hVn/→ -hV, Gen.Pl./-t-ten/→ -tte,
/-ten/)→ -de.

b. Morphologicalomissionof theending.Structuralcaseendings
consistingof aconsonant,namelyGen/Acc.Sg./-n/ andNom./-
Acc.Pl. /-t/, areomittedbeforepossessivesuffixes.Instead,the
possessivesuffixesareaddedto thebarestem.

c. Paradigmaticgap.Lexical caseendingsconsistingof a conso-
nant,namelyInstr. /-n/, simply takenopossessivesuffixes.

Phonologicaldeletion. The first methodis deletionof the final consonant
of syllabiccaseendingsbeforepossessivesuffixes.It is is illustratedin (81)
with formscontainingthe illative ending-seen(sg.)and-siin, hVn (pl.) and
thegenitivepluralending-den,-en,-tten(underlying/ten/,/t-ten/).

31The assumptionthat ConsonantGradationappliesat the stemlevel stem-levelis justified
by the fact that it is not fed by the word-level deletionprocessmentionedin (76), as in oppisi
→ oppis ‘would learn’. This hasconsequencesfor the treatmentof suchalternationsas-kas∼
-kkaa-, which areperhapsbesttreatedassyllabically conditionedallomorphselection.
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(81) a. i. /huonee-seen/ huonee-seen ‘room’ (Ill.Sg.)
ii. /huonee-seen-si/huonee-see-si‘your room’ (Ill.Sg.)

b. i. /hattu-i-hin-si/ hattu-i-hin ‘hats’ (Ill.Pl.)
ii. /hattu-i-hin-si/ hattu-i-hi-ni ‘my hats’(Ill.Pl.)

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.Pl.)

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
stembeforethepossessivesuffixesareadded.ConsonantGradationis a pro-
cessthatweakensmedialonsetsof closedsyllables;in (81e,f)theunderlying
/t/ of theGenitivePluralendingis weakenedto [d]. TheConsonantGradation
in (81e)appliesin a phoneticallyopensyllable.Its closedsyllablecondition-
ing environmentis metonly prior to deletionof thefinal -n in perunoi-den.
ThereasonConsonantGradationtakesplacein this form in spiteof thedele-
tion of its triggeringenvironmentis, then,thatit appliesto thecase-inflected
form prior to theadditionof thepossessivesuffix.

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

Theexample(81f) maide-mmemakesthesamepoint in a lessobviousway.
Sincepossessivesuffixesform words,theynevertriggerconsonantgradation
in their base,evenif theyare of the form -CCV. Contrastthe effect on the
boldfacedrootconsonantof thestem-levelperson/numberendingsin (83a,c)
with that of the possessivesuffixes(83b,d)(which arehomonymousin the
1.Pl.).

(83) a. /katu-mme/ → kadumme ‘we regret’
b. /katu-mme/ → katumme ‘our street(s),ourstreet’s’

c. /sattu-tte/ → satutte ‘you happen’
d. /hattu-nne/ → hattunne ‘your hat(s),yourhat’s’

Becausepossessivesuffixesdo not triggerConsonantGradation,the grada-
tion of /t/ to d in maide-mmecannotbedueto thepossessivesuffix /-mme/.
Rather,it mustbedueto theunderlying/-n/ of thecaseending/-ten/which is
deletedbefore/-mme/.
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Omission of endings. The phonologicaldeletion processjust illustrated
appliesto syllabic caseendings.A similar-looking but, on closer inspec-
tion, very different “deletion” beforepossessivesuffixesappliesto the set
of structuralcaseendingswhich consistof just a singleconsonant,namely
Nom./Acc.Pl.-t and Gen./Acc.Sg.-n. In this case,the endingsare simply
not present:thepossessivesuffixesareaddedto thebarestemwithouta case
ending.Unlike in (81),thereis noConsonantGradationin thestem,showing
thatthereis not evena deletedconsonantalendingin thebase.For example,
to Nom./Acc.Pl.hatut-t ‘hats’ the correspondsthe possessivehattu-ni (not
*hatuni) ‘my hats’. This is a morphologicalgap rather than phonological
deletion.Thebaseto which thepossessivesuffixesareaddedis specifically
thevocalicstemform, andnot thenominativesingularform, for, asthedata
in (84f,i) show, theword-finalraisingof /-e/ to i thattakesplacein thenomi-
nativesingulardoesnot showupbeforepossessiveendings.

(84) a. /hattu-n/ hatun /hattu-si/ hattusi ‘(your) hat’ (A./G.Sg.)
b. /hattu-t/ hatut /hattu-si/ hattusi ‘(your) hats’(N./A.Pl.)
c. /hattu/ hattu /hattu-si/ hattusi ‘(your) hats’(N.Sg.)
d. /kaikke-n/ kaiken /kaikke-si/ kaikkeni ‘(my) all’ (A./G.Sg.)
e. /kaikke-t/ kaiket /kaikke-ni/ kaikkeni ‘(my) all’ (N./A.Pl.)
f. /kaikke/ kaikki /kaikke-ni/ kaikkeni ‘(my) all’ (N.Sg.)
g. /vete-n/ veden /vete-ns̈a/ vetens̈a ‘(his) water’ (A./G.Sg.)
h. /vete-t/ vedet /vete-ns̈a/ vetens̈a ‘(his) waters’(N./A.Pl.)
i. /vete/ vesi /vete-ns̈a/ vetens̈a ‘(his) water’ (N.Sg.)

A paradigmatic gap: the Instructive case. Thesolelexical(adverbial)case
whosesuffix consistsof asingleconsonantis the“Instructive” (instrumental)
case.It isalwaysformallyplural,andanInstructiveNPusuallybutnotalways
denotesa plural entity. It functionsasa VP adverbialof meansor condition,
alwaysconstruedwith thesubject:

(85) a. pitkin askelin ‘with longsteps’
b. hartainmielin ‘with devoutmind’
c. paljain päin ‘with headuncovered’
d. seuraavinehdoin ‘underthefollowing conditions’
e. moninsuurinponnistuksin ‘with manygreatexertions’

TheInstructivecasedisplaysa third methodof avoidingStemConstraintvi-
olations:in thecurrentlanguage,wordsinflectedin theinstructivecasereject
possessivesuffixes.

(86) a. /pitkä-i-naskele-i-n/ pitkin askelin ‘with longsteps’
b. /pitkä-i-naskele-i-n-si/ *pitkin askelisi ‘with your longsteps’
c. /paljase-i-npää-i-n-mme/*paljain päimme ‘with ourbareheads’
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Whatfills in for thisgapis theComitativecase,whichendsin -ne, andwhich
onlyoccurswith possessivesuffixes.

(87) a. pitkineaskelisi ‘with your longsteps’
b. hartainemielinenne ‘with yourattentiveminds’
c. paljainepäinemme ‘with ouruncoveredheads’
d. seuraavineehtoineen ‘with its following conditions’
e. moninesuurineponnistuksineni ‘with my manygreatexertions’

Themeaningof theComitativepartlyoverlapswith thatof theInstructive.

(88) a. Matti
Matti-Nom

juoks-i
run-Past(3Sg)

pitk-i-n
long-Pl-Instr

askel-i-n
step-Pl-Instr

‘Matti ranwith longsteps’
b. Matti

Matti-Nom
juoks-i
run-Past(3Sg)

pitk-i-ne
long-Pl-Instr

askel-i-ne-en
step-Pl-Instr-3Sg

‘Matti ranwith his longsteps’

In fact, theInstructiveandtheComitativearesosimilar in form andfunction
andsonearlycomplementaryin distributionthatit is temptingto unify them
into a single case.32 However,thereare two strongargumentsin favor of
thetraditionalcasedistinctionbetweenInstructive/-n/ andComitative/-ne/.
First, -ne cannotbe a morphophonologicalor allomorphicvariantof -n. It
is true that -ne beforea possessivesuffix could be derivedfrom /-n/ by e-
epenthesis,but that is not true of bare-ne on modifiers(possessivesuffixes
areonly addedto the nominalheadof a phrase).From underlying/-n/ we
wouldderive(89b)insteadof (89a).

(89) a. kaikki-nepieni-nelapsi-ne-si‘with all your little children’
b. *kaiki-npieni-nlapsi-ne-si

Thus,if wewereto combinetheInstructiveandComitativeinto asinglecase
(call it the Instrumental),we would still haveto recognizethe endingasa
third prongof the conspiracyto implementthe StemConstraint.Insteadof
sayingthattheInstructiveis notusedwith possessivesuffixesandtheComi-
tativefills in for it, we would haveto sayeitherthat theInstrumentalending
/-n/ getsanepenthetic-e beforea possessivesuffix (ratherthandeleting,as
theGenitive/Accusativeending/-n/ does),or alternativelythat it hasa sepa-
rateallomorph/-ne/beforepossessivesuffixes./poika-n-si/→ poikasi‘your
son’s’ (Gen.Sg.),but/poika-i-n-si/→ poikinesi‘with yourson(s)’(Instr.). Ei-
therway, theInstrumentalhasits ownway of satisfyingthestemconstraint.

32Thiswassuggestedto meby Arto Anttila, andindependentlyin adiscussionwith Heli Har-
rikari, TarjaHeinonen,andMarja Jäämeriat the1997ScandinavianSummerSchoolin Phonol-
ogy, whereI presentedtheanalysisin the text. (Seenow Harrikari, this volume,for a very dif-
ferentreanalysisof thephonologyof possessivesuffixes.)Accordingto Ikola 1999,someearly
19thcenturygrammariansalsoconsideredcombiningtheInstructiveandComitativecases.
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Thesecondargumentfor separatingthe InstructiveandComitativecases
is that they arefunctionallydistinct.While the Instructiveis almostalways
subject-oriented,the Comitativecanalsorefer to an accompanimentof the
object(see(90a)).Also, theInstructivecanattachto the2ndinfinitive to form
theso-calledmodalconstruction,whereit still rejectsa possessivesuffix(see
(90b)).In this functionit cannotbereplacedby theComitative.

(90) a. Nä-i-t
see-Past-2Sg

minu-t
me-Acc

laps-i-ne-ni
child-Pl-Comit-3Sg

(*laps-i-n).
(child-Pl-Instr)

‘Yousawmewith my children’
b. Juoks-i-n

run-Past-1Sg
laula-e-n
sing-2Inf-Instr

(*laula-e-ne-ni).
(*sing-2Inf-Instr-1Sg)

‘I ransinging.’

ThereforeI think thattheFinnishgrammarians’separationof Instructiveand
Comitativeinto two casesis well founded.

Resolvingthe conspiracy. Returningto the StemConstraintandits active
role in the conspiracy, we now havetwo more puzzlesto solve.First, the
conspiracyproblem:why is theStemConstraintmanifestedin threedifferent
ways?Secondly, theproblemof opaque,anti-cyclicordering:why does-C-
deletionbeforepossessivesuffixesbleedGC in (84)butnot in (81)?

Let us assumethat MAX and DEP constraintsgive privileged statusto
derivationalmorphologyover inflectional morphology, and within inflec-
tional morphologyto inherent(adverbial)caseover structuralcase.This
exploitsthe ideathatmarkedcategoriesarericher in contentthanthecorre-
spondingunmarkedcategories.In thephonologicaldomain,this incrementof
richnessis characterizablein substantivetermsat thearticulatoryandpercep-
tual level. In themorphosyntacticdomain,it is characterizableby thesystem
of featuresandcategoriesthatclassifywordsandaffixesinto types.Thecat-
egoryhierarchyin (91)definesthreetypes,in decreasingorderof richnessof
content,and,by hypothesis,of markedness.Two of themexist in 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 Tense,Mood,Def.,Number,Poss.
Licensers — structuralcase,agreement

Armedwith this notionof categorymarkedness,we positthefollowing con-
straints.

(92) a. *-C]α (theStemConstraint):stemsmustendin -V.
b. MAX -MORPHEME: A morphememustbe phonologicallyex-

pressed.
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c. DEP-MARKEDCAT: A markedcategory(anadverbialcase,in
thesedata)mustbemorphologicallyexpressed.

d. MAX -WORD: A wordmustbephonologicallyexpressed.
e. DEP-CAT: A grammaticalcategorymust be morphologically

expressed.

Theinputsarepairsconsistingof amorphologicalform andthemosthar-
monicoutputform correspondingto it.

Thefollowing tableaushowshow theseconstraintsadjudicateamongthe
differentwaysof satisfyingtheStemConstraint.Weconsiderthreecandidates
in eachcase,representingrespectivelyphonologicaldeletionof thefinal -C,
additionof thepossessiveto thebareendinglessstem,andthemorphological
gapin theparadigm.Eachof themis optimal in a differentsetof cases.The
phonologicalconstraints,andoutputsviolating them,areomittedhere;they
canbecanbeconsideredundominated.Themorphologicalconstraintsdecide
betweenthedifferentoutputsthatsatisfythesephonologicalconstraints.For
clarity, I includealsothe input forms,basedon theplural stem,respectively
with andwithoutcaseinflection,with thestemphonologyin place.

(93)

M
A

X
-M

O
R

P
H

E
M

E

D
E

P
-M

A
R

K
E

D
C

A
T

M
A

X
-W

O
R

D

D
E

P
-C

A
T

Gen.Pl.☞ [maiden]α-mme [maidemme]ω
[mai]α-mme [maimme]ω *

∅ *

Gen.Sg. [veden]α-si [vedesi]ω *
☞ [vete]α-si [vetesi]ω *

∅ *

Instr.Sg. [vesin]α-mme [vesimme]ω *
[vesi]α-mme [vesimme]ω * *

☞ ∅ *

In rarecasesit is possibleto coerceapossessivesuffix ontoaninstructive-
markednominal (which formally correspondsto promotingMAX -WORD).
Theremainingconstraintsthentell us that thesuffix mustbeaddeddirectly
to the stem,as in the genitive.This yields the correctoutput,asattestedin
a few fixed expressionssuchasominlupinsa‘without permission’(lit. ‘with
his/herown permission’).Crucially, thepossessiveform is built on thebare
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plural stem/lupa-i-/ lupi-; addingit to the instructive/lupa-i-n/ luvin (asin
thesynonymousvariantexpressionomin luvin, with theun-possessednoun)
wouldpredict*luvinsa.33

Accounting for the direction of change. The StemConstraintsuggestsa
possibleanswerto thequestionwhy stem-levelassignmentof rhythmicstress
is beingphasedout in Finnish.Thestem-finalbimoraicdiphthongsrequired
by secondarystressassignmentclearly violate the constraint,anddeferring
secondarystressto thepostlexicalphonologymakesit undominated(except
for caseslike lauantai, see(61)). *STRESS and *L APSE are both opaque
whicheverway theyareranked,but the ranking*STRESS� *L APSE min-
imizesviolationsof the StemConstraint.Supposewe assumethat learners
seekto maximizethetransparencyof constraints.Thentherewouldbeabias
in favorof this ranking,whichwouldcauseit to becomeincreasinglyfavored
overtime.

6 Parallelist approaches

6.1 The optionsunder parallelism

Could the inflectionalpatternsof Finnishnounsbeaccountedfor underfull
parallelism?Fourmaintypesof solutionsshouldbeconsidered.Oneinvokes
analogicalmechanismsthattransferpropertiesfrombasesto derivatives(Out-
put/Outputconstraints).Anothertypeof analogicalconstraintpenalizesallo-
morphy (e.g. Lexical Conservatism).A third approachinvokesconstraints
thataccessunderlyingrepresentationsin oneor anotherway (Sympathy, Ex-
tendedSympathy, GeneralizedSympathy).A final alternativeis to enrichout-
putrepresentations;ContainmentandTurbidity arethemostimportantrepre-
sentativesof thisapproach.We shallconsiderthemin turn.

Output/Output constraints. O/Oconstraintshavethesameformatasother
correspondenceconstraints,includingI/O constraints.So,derivingtheFinnish
alternantsby O/O constraintsinvolvesdetermininga baseform from which
oneor more rankedO/O constraintstransferthe relevantpropertiesto the
outputs.Also, the transferhasto be optionalin specificcontexts,which in-
volvesthecomplexinteractionof phonologicalandmorphologicalfactorsas
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 dominantDEP(O/O) con-
straint. If ullakkoina is the phonologically“regular” form, then ullakoina

33The exampleis from Penttilä 1963:122;Penttilä 1963:439also cites two other, archaic,
examplesof instructiveswith possessivesuffixes:kaikinvoimini ‘with all my powers’andkaksin
kämmenini‘with my two hands’.
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mustbe an “analogical” form dueto a dominantDEP(O/O) constraintthat
refersto somedegeminatedBase,suchasNom.Pl.ullakot.34 On the other
hand,if ullakoina is deriveddirectly by the phonologicalconstraints,then
ullakkoinamustbean“analogical”form dueto adominantMAX (O/O) con-
straint that refers to somegeminatedBase,such as Ess.Sg.ullakkonaor
Nom.Sg.ullakko.35

An immediateobservationto bemadeabouttheseoptionsis thatneither
of them correspondsto the historical analogicalprocess,which uncontro-
versiallyshowsthe influenceof the disyllabicparadigmon thepolysyllabic
paradigm(Itkonen1957).Theactualchangethusinvolvedinterparadigmatic
ratherthanintraparadigmaticanalogy,whichneitherO/Onoranti-allomorphy
approachesarecapableof representingsynchronically. ThestratalOT treat-
mentproposedherereconstructsthis historicalscenario,andin a sensejus-
tifies it. For it positsthat polysyllablesare,in fact, adoptingthe patternof
disyllables,albeitnot somuchby directtransferof thesurfacepattern,asin
virtueof thelossof stem-levelrhythmicstress,whichalsocapturesthespread
of thelong illative (see4.1).

Eitherway, theO/O solutionfacestwo problems,bothfatal at leastunder
currentversionsof O/O theory, asfar asI cantell. Thefirst is thatthereis no
principledwayto gettheparadigmatictransferto showupin theright places.
This is the problemof the opaqueconditioningof the transfer. Disyllabic
-V stemsretaintheir geminatesobligatorily, asdo contractedstems.How do
we retrict theanalogyto a subclassof polysyllables?And how doestheO/O
constraintdistinguishfixed polysyllablesfrom movablepolysyllables?For
example,Amerikkaandpalsternakkahavethe sameoutputstresspatternin
theNominativeSingularandin theEssiveSingular— in all prospectiveBase
forms,in fact— yet areinflectedquitedifferently. In theformer,thetransfer
is optional,in thelatterit is obligatory.

Thesecondproblemfor O/O constraintsis that theyhavenothingto say
aboutthevariationin theform of thesuffix, for examplethealternationkor-
jaamoita∼ korjaamoja. As detailedabove,suffix weakeningandstemre-
ductionarecomplementary, soonemustbeblockedby whatevertriggersthe

34De Chene1975proposesthat degeminationin diphthongalforms is analogicalto degemi-
nation in the monophthongalforms.ConsonantGradationis transferredfrom the singularand
presentforms to the correspondingplural and past forms, e.g. from Adess.Sg.ullakolla to
Adess.Pl.ullakoilla, andfrom 1.Pl.Presentsuutumme‘we getangry’ to 1.Pl.Pastsuutuimme‘we
gotangry’.This is problematicfor -CV endingssuchasEssive/-na/,andevenmoresofor acase
form like Instr.ullakoin (*ullakkoin), which lacksacorrespondingmonophthongalform andyet
obligatorily degeminates.

35To be sure,thesechoicesinvolve problematicassumptions,suchas that Nominativecase
hasno casefeatures,and that Singularnumberhasno numberfeatures,or perhapsthat these
caseandnumberfeaturesaresomehow“included” in theEssivecaseandPluralnumberfeatures,
respectively.Let usassumefor nowthattheseproblemswith O/Otheorycanbesolvedsomehow.
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other. But no O/O constraintcanapply to suffixesbecausethey don’t have
Bases.ThereforeO/O constraintsdonotprovidea seriousalternative.

Anti-allomorphy constraints. Severaltypesof constraintshavebeende-
visedto penalizeallomorphicalternations.Themostbasicform is Kenstow-
icz’s UNIFORM EXPONENCE constraint(1995),which enjoinsthat differ-
encesin the realizationof a lexical item (morpheme,stem,affix, word) be
minimized.Themostintricateis LEXICAL CONSERVATISM (Steriade1999),
which definesa typeof lexical relationandpositsa constraintformatbased
on it.

Sinceanti-allomorphyconstraintscanbe formulatedovermorphemesof
any type,not just stems,onemight think that theycould get a purchaseon
the suffix alternations,which escapethe O/O approach,as just noted.This
turnsout to benot thecase,for thequestionof minimizing allomorphydoes
notevenarisehere.All theallomorphsof stemsandendingsoccurregardless
of thevariationat stake:it is just a matterof how theyaredistributedin the
paradigm.Anti-allomorphyconstraints,then,arenothelpfuleither.

Sympathy constraints. Next let us considerthe possibility that Sympathy
constraintsmight beresponsible.SympathyconstraintsimposeFaithfulness
to a SYMPATHY CANDIDATE, theoptimalcandidatethatobeyssomeFaith-
fulnessconstraint(McCarthy1999a,1999b).Theactualoutputswe arecon-
sidering(suchasmellakkojaandmellakoita) havestresson the third (stem-
final) syllable.The Sympathycandidate,andthereforethe underlyingform
/mellakka-i-ta/,mustnothavestressonthatsyllable.Intuitively put,theSym-
pathyconstraintenablesovertly stressedsyllablesto be treatedasstressless
by “borrowing” thestresslessnessof theunderlyingrepresentation.

In the presentcase,Sympathyruns into two problems.The first is that
of ATOMISM. BecauseStopDeletion,ConsonantGradation,secondarystress
shift, vowel harmony, Illative allomorphy, andthepatternof preferencesde-
pendonopaquepropertiesof thestem-levelrepresentation,aSympathyanal-
ysis must in effect undo the whole word phonologyin so far as it relates
to stressandsyllablestructure.Faithfulnessconstraintslike MAX, DEP, and
IDENT canonly do this in a piecemealfashionbecausetheyaredefinedon
specificfeaturesor segments.Thegeneralizationthattheconditionsgovern-
ing allomorphyandstem-levelphonologicalprocessesaredefinedon stem-
level representationsis lost.

The secondproblemwith SympathyconcernsRichnessof the Baseand
Freedomof Analysis:howdo we guaranteetheappropriatestressandstress-
lessnessin theunderlyingrepresentationin environmentswheretheyarepre-
dictable?For example,how canwe preventunderlyingformswith stresson
the secondsyllable?A hypotheticalword like */samá/ will comeout cor-
rectly stressedassámadueto undominated*CLASH, but a Sympathycon-
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straintcanaccessthe underlyingstressto give it an impossibledeclension
pattern,in which thePartitiveSingular,for example,will be *sáma-ta(like
si-tä) insteadof sáma-a. Conversely, underlyingformswithoutstresson the
first syllablewouldhaveto bepreventedsomehow. A hypotheticalunstressed
stem/si/ will getcorrectlystressedon thefirst syllablein theoutputby (6d)
ALIGN-L, but by Sympathyit will be inflectedlike a disyllable;e.g.with
Prt.Sg.*sı́ä insteadof śıtä.

Thus,Sympathycanreplicatethe effectsof orderingonly up to a point.
The differencebetweenthe Baseandthe most radicalSympathycandidate
(theInput) is thattheBaseis guaranteedto containall theactualoutputprop-
erties,while the mostradicalSympathycandidate,by Richnessof the Base
and Freedomof Analysis, neednot containany of the word’s predictable
properties.In stratalOT, theinflectionis determinedby theshapeof thestem
in thestemphonology, whichby theprincipleof cyclic applicationis guaran-
teedto reflectthestem-levelconstraintsystem.

Turbidity . Finally, what if we enrich “output” representationsby adding
to themcertainkinds of covert,unpronouncedproperties?This is the cen-
tral ideaof the “containment”approachof Prince& Smolensky1993and
more recentlyof Turbidity theory (Smolensky1998,Goldrick 1999).36 As
GoldrickexplainsTurbidity, “the outputof thegrammarwill nowcontainun-
pronouncedmaterialwhich caninfluencethe ‘surface’— theportionof the
outputwhich is pronounced.By utilizing a single,complexoutputrepresen-
tation,we canmaintaintheoutput-orientedapproachof Prince& Smolensky
(1993)while extendingourdescriptivecoverageto includeopacityeffects.”

Turbidity enhancesoutputsby allowing differentcoexistinganalysesfor
segmentalmaterial:in Goldrick’s terms,segmentscanproject oneway and
be pronouncedin another. As an example,Goldrick’s proposesan analysis
of Germanin which medial consonantsproject (are licensedas) as codas,
andarepronouncedasonsets.Certainconstraints(thosethat are“sensitive
to abstractstructuralrelations”)aretriggeredby theprojectedstructure,oth-
ers(“lower-level constraints”)by the pronunciation.This dual structurere-
semblesambisyllabicityin somerespects,and level-orderingin others,but
is neverthelessconceptuallydistinct from both.An ambisyllabicityanalysis
claimsthatthesegmentin questionis simultaneouslya codaandanonsetin
thesamerepresentation.Serialsolutionsclaim that the‘projected’and‘pro-
nounced’structuresbelongto differentlevelsof representationwhichcannot
beaccessedtogetherby anyrule or constraint.Turbidity holdsthatthereare
two differentsyllabificationsbut that theyarealwaysco-presentandvisible

36Comparealso the two-level morphologyof Koskenniemiand Karttunen,whereall con-
straints(not just faithfulnessconstraintsasin CorrespondenceTheory)canrefereitherto input
representationsor to outputrepresentations.



FINNISH NOUN INFLECTION / 159

together.
ForFinnish,aTurbidity analysiswouldpresumablysaythatin úl.lak.k̀o.ja

‘attics’ (Prt.Pl.)thepenultsyllableis projectedasunstressedbut pronounced
asstressed,while in thealternativeoutputúl.la.kòi.ta thepenultis bothpro-
jected as stressedand pronouncedas stressed.In pált.tois.sa ‘overcoats’
(Iness.Pl.)-tois- is projectedas two syllablesbut pronouncedas one.The
disparitybetweenprojectionandpronunciationin the formercasecould be
implementedby constraintsequivalentto thoseI proposedabove.Roughly
speaking,the stem-levelconstraintsystemwould give Turbidity’s projected
structure,andthe word-levelconstraintsystemwould give Turbidity’s pro-
nunciationstructure.

Turbiditypartlysharesits problemswith otherparallelapproachesto opac-
ity, but oneof its distinctivecharacteristicsis that it apparentlyimposesno
principledrestrictionsonwhichconstraintsaccesswhichrepresentation.Con-
straintsdefinedon Projectionmight equallywell be definedon Pronuncia-
tion, andvice versa.In contrast,stratalOT entailsthatconstraintswhich are
stem-levelby othercriteria(e.g.domains,interactionwith otherconstraints,
and interactionwith morphology)only apply to stem-levelrepresentations,
andconstraintswhich areword-levelby othercriteria only apply to word-
level representations.Opacityarisesonly from intralevelmasking;full trans-
parencyobtainswithin eachlevel.Turbidity doesnot haveanypredictionsto
makeon thisscore.

Moreover,becauseTurbidity positsasinglerepresentationin whichpossi-
bly incompatibleProjectionandPronunciationstructurescoexist,it predicts
thepossibilityof structuresthataccessboth (for example,mutualbleeding).
ForstratalOT, this is animpossibility, becausethestem-levelandword-level
representationsaredistinct.Turbidity alsoseemsto allow constraintswhich
accessPronunciationto feedor bleedconstraintsthataccessProjection.For
stratalOT, this is alsoanimpossibility, becausethestem-levelandword-level
representationsareserially related.In theFinnishcase,this is whatallowed
usto explainthecomplementarityof StopDeletionandConsonantGradation.

The stratalOT approachis thus more restrictivethan Turbidity in sev-
eral respects,andthereforeto bepreferredto it. I concludethatstratalOT’s
accountof opacity is superiorto any currentlyavailablealternativewithin
parallelOT.
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