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1 Introduction

Hayes& MacEachern’s (1998)studyof quatrainstanzasin Englishfolk songswasthefirst appli-
cationof stochasticOptimality Theoryto a largecorpusof data.1 It remainsthe mostextensive
studyof versificationthat OT hasto offer, and the mostcareful andperceptiveformal analysis
of folk songmeterin any framework. In a follow-up study, Hayes(2003)concludesthat stress
andmeter— or moregenerally, theprosodicstructureof languageandverse— aregovernedby
separateconstraintsystemswhich mustbe jointly satisfiedby well-formedverse.Apart from its
convincingargumentsfor amodularapproachto metrics,it is notablefor successfullyimplement-
ing theanalysisin OT, a frameworkwhoseparallelistcommitmentsmightseemphilosophicallyat
oddswith modularity.2

Takingmodularitya stepfurther,I argueherethatthecomposerandperformerof a songcon-
structsamatchbetweenthreetiersof rhythmicstructure:linguisticprominence,poeticmeter,and
musicalrhythm. Theyareorganizedalongsimilar principles,ashierarchiesof alternatingpromi-
nencerepresentableby treesor grids. But they areautonomous,in the sensethat a text hasan
intrinsic prosodicform independentlyof how it is versified(LibermanandPrince1979,Hayes
1995),astanzahasanintrinsicmetricalform independentlyof how it is setto music(Hansonand
Kiparsky1996),andatunehasanintrinsicmusicalrhythmindependentlyof thewordsthatmaybe
sungto it (JackendoffandLehrdahl1983).Moreover,eachrhythmictier is subjectto its owncon-
straints.Thestresspattern(or otherlinguisticprominencerelation)which determinestheintrinsic
linguistic rhythmof a song’s text is assignedby thelanguage’s prosodicsystem.Themeterof its
stanzasandthe rhythm of its tunearenormally drawnfrom a traditionalrepertoireof rhythmic
patterns.How the tierscorrespondto eachother,andin whatwaystheycanbemismatchedand
mutuallyaccommodated,is regulatedby conventionsthatevolvehistorically, thoughwithin limits
groundedin thefacultyof language.

Thesearefamiliar andheretoforeuncontroversialideas,butHayes’work questionsoneaspect
of them. It equatesthemetricalform of a versewith theway its text is alignedwith themusical
beatsin performance.I presentthreeargumentsagainstthis identificationandin supportof the
traditionaldivision of labor betweenmeterandmusic. The first argumentdemonstratesthe au-
tonomyof metricalform by showingthat constraintson the form of stanzasareinvariantacross
musicalperformanceandmelodicvariation.Thesecondshowsthat themodularapproachallows

1I amgratefulto BruceHayesfor his detailedcommentsandcriticismsof anearlierversionof this paper. I take
full responsibilityfor anyerrors.

2The tensionbetweenempiricallymotivatedmodularityandOT’s parallelistprogramarisesin otherdomainsas
well: acounterpartin phonologyis stratalOT (Kiparsky2000,to appear).
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major simplificationsin the metricalconstraintsystem,and,more importantly, makesthemen-
tirely groundedin elementaryprinciplesof poeticform. Thethird argumentis that thesimplified
constraintsnot only definethe occurringstanzaforms, but alsopredict the relative frequencies
with which theyareusedin folk songs.Theseresultsvindicatea fully modularview of themet-
rics/musicinterface.

Following H&M’ s lead,I will beusingOptimality Theory, which is well suitedto modelthe
groundednessof metricalpreferencesandconstraintsandtheir competitionwithin a metricalsys-
tem. But I arguethatvariationis bettertreatedby partialconstraintranking(Anttila 1997,2003)
thanby stochasticOT.

ThecoredataarealsothesameasH&M’ s,namelytheballadsandothersongsfrom England
andAppalachiacollectedandtranscribedby Sharp& Karpeles1932andby Ritchie1965. For a
fuller pictureof thevariationwithin thistraditionI havecomplementedthecorpuswith theversions
of thesamesongsfrom Niles 1961andespeciallyfrom Bronson1959-72,andwith theearly20th
centuryAmericanballadrecordingsin the FolkwaysAnthology(Smith1952/1997).I alsodrew
on IsaacWatts’ collectionof hymns,a body of popularversewhich differs minimally from folk
songsin away which providesanempiricaltestof acentralpredictionof my theory.

While delving a little deeperthan H&M into the folk songtradition itself, I also narrowed
my focus by excludingtwo more peripheralsetsof data,namelyH&M’ s judgmentsaboutthe
well-formednessof their own made-uppiecesof verse,andthe nurseryrhymeswith which they
sometimessupplementtheir folk songcorpus.H&M introducetheir intuitionsaboutconstructed
versesin order to assessthe metricality of quatraintypeswhich their theorypredictsbut which
don’t occur,andof thosewhich their theoryexcludesbut which do occur. I simply decidedto
treatall unattestedquatraintypesasunmetrical,exceptwherethegapcanplausiblybeconsidered
accidental,3 andquatraintypesattestedmorethanonceasmetrical,letting the theoryadjudicate
thestatusof thesingletons.Huggingtheempiricalgroundthis way turnedout to payoff because
thesimplestanalysisdrawstheline in almostexactlytheright place.This is not to denythatwell-
formednessjudgmentshavea placein thestudyof meter. However,in thecaseof a complexand
sophisticatedtraditionalgenreof oral literaturewith its own metricalconventionsthe intuitions
themselvesrequirevalidation,e.g.by showingthattheyconvergewith usagein theclearcases.4

My reasonfor settingnurseryrhymesasidearesomewhatdifferent. Their metersaresimply
too diverseto beentirelycoveredin thesameconstraintsystemasfolk songquatrains.A corpus
suchasOpie& Opie1997containsamixtureof almosteverypopularconventionalverseform with
simplerhythmssimilar to thoseof sportscheersandchantedslogans(Gil 1978,Kopiez& Brink
1998).Selectingfrom thismaterialwithoutsomeindependentcriterionrunstherisk of circularity,
sothebettercourseis to stick to ahomogeneouscorpus.

3This is only thecasefor refrainquatrains,whicharesoinfrequentasa wholethatthedatais unlikely to bea full
sample(section2.4).

4Thatwould especiallybetruefor judgmentsaboutrelativeacceptability, if H&M areright that theyarisefrom a
probabilisticcomponentof themetricalgrammarwhich couldonly beacquiredby exposureto a very largebodyof
songs.
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2 The structure of folk songquatrains

2.1 The coregeneralizations

HayesandMcEachernclassifylinesinto four typesonthebasisof theirrhythmicCADENCE, which
theydefinein termsof thegrid placementof thefinal two syllables(p. 476).Thefour typesare4,
3, GreenO (abbreviatedG), and3-feminine (abbreviated3f). (In theappendixto theirpaperthey
recognizeothertypes,suchas4f, 5, 5f, 6; I returnto thefirst of thesebriefly below.) Thefollowing
stanza(Sharp& Karpeles1932,#272A),alsocitedby H&M, illustratesthreeof thefour types.

(1) a. I wóuld | notmár|ry abláck|—smı́th, (TypeG)
b. Hesmúts| hisnóse| andchı́n; | ∅ (Type3)
c. I’d rá|thermár|ry asól|dierbóy (Type4)
d Thatmár|chesthróugh| thewı́nd. | ∅ (Type3)

The meteris iambic tetrameterin the odd lines, alternatingwith trimeter in the evenlines. Ac-
centsmarksyllablesin themetricalstrongpositions,which in this simplechildren’s songexactly
coincidewith thestrongestbeatsof thetune;thedashand∅ areH&M’ s conventionsfor marking
emptybeats.Hereis howSharp& KarpelestranscribethesongasMr. Bridgessangit for themin
FranklinCounty, Virginia in 1918:
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Type4 lineshavea syllablein thefourthstrongposition,separatedfrom thethird strongposi-
tion by anothersyllable(-dier in (1c)). In thegrid representationemployedby H&M, sucha line
lookslike this:
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Type 3 lines (the even-numberedlines in (1)) terminatein the third strongposition; the fourth
strongbeatremainsempty(marked∅ by H&M):
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Type G lines (line (1a)) havea singlesyllableafter the third strongpositionin the verse,which
falls on the fourth strongbeatin the song;H&M’ s dashin (1) signifiesthe emptybeatbeforeit
(oftenfilled by aprolongationof theprecedingsyllable).
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(1) is aninstanceof aquatraintypewhoseprototypicalform is 4343— knownastheBALLAD

STANZA (sometimesreferredto as COMMON METER). H&M point out that the odd-numbered
linesin suchstanzassometimesvary freely between4 andG, asin (1). Indeed,this turnedout to
beby far themostimportanttypeof freevariationamongline typesin thefolk songstheystudied.5

H&M introduceafifth line type,F, definedasthedisjunctionof 4 andG, to representthisvariation.

Theschemafor (1) would beF3F3, standingfor
{

4
G

}
3
{

4
G

}
3.6 Theyfurthernotethat thechoice

between4 andG dependson thewordingof theverse.In type4 lines,thefinal syllablebearsat
leastasstronga stressasthepenult. In typeG linesit is weaker:in traditionalterms,theyhavea
feminineending.

Lineswith a feminineendinghaveanotherrendition,H&M’ s type3f. In this typeof line, the
lone monosyllableafter the third beatis initiated beforethe fourth strongbeat,typically on the
interveningweakbeat(beat31

2
). Dependingon the tuneandin part on the singer’s preferences,

thevery sameline of versemaybesungeitheras3f or asG, asillustratedby the following line
from TheGypsyLaddie(Child #200). In orderto makethedistinctionbetweenG and3f asclear
aspossibleI reproducethecorrespondingtranscriptionof Sharp& Karpeles1932in (5).

(5) a. Type3f: She’s góne| with thegýp|senDá|vy ∅ (S&K #33A)
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b. TypeG: She’s góne| with thegı́p|syDá|— vý (S&K #33J)
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Herearethecorrespondinggrid representationsaccordingto H&M’ sconventionsin (6).

5Thesameis trueof literary verse;Macaulay’sHoratius is probablythebest-knownexample.However,variation
between3f and4 is not uncommon.Examplesin the FolkwaysAnthology includeBandit Cole Younger(Edward
Crain)andEngine143(CarterFamily).

6Hayes(2003)reformulatestheconstraintsin sucha way thattheyapplydirectly to 4 andG, doingawaywith the
needfor thecategoryF.
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Thus,with respectto metricalform, typeG linesareindistinguishablefrom type3f lines,but
with respectto musicalperformancethey aremore like type 4 lines. Herecomesthe first gain
of our modularstrategy. By separatingthe constraintson musicalperformancefrom constraints
on the metrical form of stanzas,we canunify H&M’ s categories3f andG at the metrical level
without positinga compositecategoryF, while at the sametime relatingG and4 at the level of
musicalperformance(four strongbeats). Metrically, we canconsiderall threeasa singletype
characterizedby a monosyllabiclastfoot; let uscall this metricaltype3′. A 3′ line is of “type G”
if its final syllableis placedon the fourth strongbeat,andof “type 3f” if its final syllablecomes
beforeit. VariationbetweenG and4, then,is a consequenceof exercisingin thefinal foot of its
four-foot linestheoptionwhich allowsa foot to bemonosyllabic.Themusicalimplementationof
sucha final monosyllabicfoot is appropriateto thetuneto which it is sung:renditionG supplies
four strongbeatswhenthemelodyrequiresit, rendition3f three;within thelimits imposedby that
constraintthesingeris freeto decideandvariationis freeto occur.

Theunificationof 3f, G, andF as3′ is madepossibleby theseparationof metricalconstraints
on stanzasfrom musicalconstraintsandtext-to-tunealignment.It is not just a simplificationbut
hasthe benefitof straightforwardlyexcludingrareor non-occurringtypesof free variation,such
asG/3f, or 4/3f, or G/3, asgratuitousviolationsof musicalparallelism:theyintroducea rhythmic
inconsistencyby mixing three-beatandfour-beatlinesin correspondingpositionsof stanzas.Some
of themdo occurin exceptionalcircumstances.For example,3f correspondsto 4 in thefour-line
refrainstanzaof thesongin (1). This correspondenceis allowedbecauseof thedifferentmelody
to which thatstanzais sung.

(7) a. Sól|dier bóy, | sól|dierbóy, (Type4)
b. Sól|dier bóy | for mé; | ∅ (Type3)
c. If é|ver Í | getmár|ried (Type3f)
d. A sól|dier’swı́fe | I’ll bé. | ∅ (Type3)

Anotherreasonwhy the modularizationis desirableis that it correctlypredictsan additional
type of interstanzavariation, namelybetweenfeminine and masculinelines. Among the lines
consideredhere,thesewould be3/3f in H&M’ s terms.7 (Theparallelvariation4/4f is evenmore
common.)For thesamereasonthatwe expect3′ to beperformedas“G” whenit alternatesin the
versewith 4 (for example,in the odd-numberedlines of a 4343quatrain,i.e. a so-calledballad
stanza),we expectit to be performedas “3f” when it alternatesin the versewith 3 (as in the
even-numberedlines of a balladstanza). Ordinarily this variationcan’t happenwithin a single
balladstanza,becausethe even-numberedlines must rhyme,anda 3f line cannotrhymewith a

7Of course,in that casethe extrafinal syllablescannotbe considereddegeneratefeet of their own becausethat
would destroythemetricalform of thestanza.Rather,at themetricallevel, this variationcorrespondsto thefamiliar
optionof extrametricalityin iambiclines.
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3 line. Acrossstanzas,though,rhymeis not an obstacleto this variation,andthereit is fact not
uncommon,asin thefollowing balladstanzas.

(8) Oh,shetookhim by thebridle rein, 4
And sheled him to thestable. 3′ realizedas3f

“Here’s fodderandhayfor yourhorse,youngman, 4
And meto bedif you’reable, 3′ realizedas3f

And meto bedif you’reable.” (v. 1)

“I’ll haveto sheathemy dagger, 3′ realizedasG
My codpieceis withdrawn. 3
I’ll donmy buglebritches, 3′ realizedasG
I hearthemerryhorn, 3
I hearthemerryhorn.” (v. 8)

(BugleBritches, Niles65A, Child #299)

Notehow3′ is realizedasG in oddpositions,whereit matches4 in otherstanzas,andas3f in even
positions,whereit matches3 in otherstanzas.Notealsothatthetheorycorrectlypredictsanother
typeof variation,between4′ (realizedas4f) and4, asseenin (9):

(9) Oh, it’ sdown,down,downwentthativory comb, 4
And wild herhairdid toss, 3
Fornonedid knowaswell asMargot 4′ realizedas4f

How muchshesufferedloss.(v. 4) 3

LadyMargotdiedlike hit mightbeat night, 4
SweetWillie, hediedof themorrow. 3′ realizedas3f

LadyMargot,shediedof apureheart, 3′ realizedasG
SweetWillie, hediedof his sorrow. (v. 13) 3′ realizedas3f

(LadyMargotandSweetWilliam, Niles29A, Child #74)

A moregeneralargumentfor separatingstanzaform from text-to-tunemappingis thatthesame
wordsarecommonlysungto differentmusicalmeasures,yetmaintaincertaininvariantconstraints
on stanzaform. Forexample,oneversionof thesongcitedin (9) beginslike this:

(10) SweetWı́l|liam aróse| onemór|ning in Máy,
And dréssed| himśelf | in blúe
Praytéll | usthis lóng,| long, lóve,| saidthéy,
Betwéen| ladyMár|garetandyóu.

This songis in iambic/anapesticballadstanzas,with the line pattern4343and ABAB rhyme. It
wastraditionallysungbothin triple measure(3

2
, S&K #20P, p. 145)andin duplemeasure(2

2
, S&K

#20A, p. 132,#20D,p. 137,or 4
4
, S&K #20J,p. 143). For H&M thesewould bedifferentstanza

forms: the former would be 5454 (seetheir Web Appendix), the latter would be 4343. Let us
compareit it with anotherfamousballad,Lord Bateman(a.k.a.YoungBeichan, Child #53):
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(11) Lord Báte|manwás| anó|bleLórd,
A nó|bleLórd | of hı́gh | degŕee
Heshı́pped| himśelf | onbóard| ashı́p
Somefó|reigncóun|try fór | to sée.

This songis in strict iambicLONG METER stanzas(4444), againrhymingABAB — anothercom-
monmetricalform in folk songquatrains.Traditionallyit wassungto threedifferentmeasures:3

4

time (#37 in Bronson1959,413 ff.), 4
4

time (ibid. #2), and 5
4

time (ibid. #25). Theseall corre-
spondto differentgrids,andthereforeto differentstanzaformsaccordingto H&M. But thefact is
thatthestanzashapein eachof thesesongs,howeverperformed,is fixed: iambic/anapesticballad
stanzasin (10),andiambiclong meterin (11). Thesemetersarewell-establishedtraditionalverse
formsthatfolk poetswork with. In theH&M scheme,theydissolveinto amultiplicity of formally
unrelatedgrid patterns.

The heartof the matteris how text andtunearerelatedin a songtradition. Obviouslythey
mustbe reasonablywell matchedto eachother,andthey havea moreor lessfirm conventional
association.Yet theyareto somedegreeindependent.Theycanoriginateanddevelopseparately,
andlines, couplets,andentirequatrainscanfloat from onesongto another. A newly composed
songcan be sungto an old melody, and an old songcan get a new melody (Hayes2003, fn.
12). This meansthat the relationof verseform to musicalperformanceis not so closeasH&M
claim. Therefore,insteadof defininga stanzaform in termsof the grid alignmentof positions
in musicalperformance,I treatstanzaform andmelodyasseparatestructuresbetweenwhich an
orderlycorrespondencemusthold. Accordingto thisview, themeterof asong,includingits stanza
form, is subjectto itsownconstraintsandhasitsownindependentexistencewhichdoesnotchange
with thetune.

One doesnot haveto listen to folk songsfor very long to realizethat that correspondence
betweenthestrongbeatsin meterandmusiccanbeextremelyindirect. Somesingersachieveex-
citingeffectsbyplayingwith thetiming,drawingoutsomesyllablesovermanybeatsandcrowding
othersinto asinglebeat.8

A furtherargumentfor separatingconstraintsonmusicalperformancefrom metricalconstraints
on stanzaform is that themetricalconstraintsareapplicablealsoto literary versethatwasnever
meantto be sungor chanted.This holdstrue not only for imitationsof folk genres,but alsofor
purely literary stanzaforms which haveno counterpartin songs. In general,literary inventions
obeythesamelawsof stanzaconstructionasfolk poetry, namelyparallelismandclosure,merely
in a lessstereotypical,andsometimesexperimentalway. For example,the balladstanzacanbe
expandedby doublingthe odd-numberedlines (443443with AABCCB rhyme,sometimescalled
commonparticularmeter,e.g.DylanThomas’A Processin theWeatherof theHeart), by addinga
third couplet(434343, ABCBDB, e.g.Longfellow’ TheSlave’sDream). Doublingthequatrainand
tying thetwo quatrainstogetherby puttingB=C yieldstheRomanceballadestanza(ABABBCBC),
which doesof courseoriginatein songs.Other literary modificationsfor closureareABABBCC

(rhymeroyal),ABABBCBCC (theSpenserstanza),andABABCCB (theThompsonstanza,whereCC

is feminine),andABABABC C (Ottavarima). Thesestanzaformsaresimplymoreornatemanifes-
tationsof thesameorganizingprinciplesthatweseeat theirsimplestin folk songquatrains.

8Many examplescanbeheardon theFolkwaysAnthology: TheButcher’sBoy (Buell Kazee),JohnHardy wasa
DesperateLittle Man (CarterFamily),Stackalee(FrankHutchison),WhiteHouseBlues(CharliePooleandtheNorth
CarolinaRamblers).
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To summarize,themodularapproachunifiesthetreatmentof meterin songsandspokenverse,
andaccountsfor thefactthatmetricalform remainsinvariantacrossdifferentmusicalmeasures.At
a moretechnicallevel, it makesfor a simplermetricalinventory, andcorrectlypredictswhy some
line typesalternatewith eachother,andwhy othersdonotoccuratall. Theparticularsfollow.

2.2 Deriving the quatrain typology

Returningto folk verse,let’s reviewwherewe stand.Classifyinglinesby their final cadence,like
H&M, but simplifying thetypologyby folding their line typesG, 3f, andF into a singlemetrical
type3′, weareleft with threetypesof linesin all, 4, 3′, and3, whicharedistinguishedby whether
the last foot is binary (call it F), unary(f), or empty(∅). What typesof quatrainscouldbe built
from theselines,andwhichof thosequatrainsarein actualuse?We’ll answerthisquestionin two
steps,by consideringfirst the subclassof RHYMING QUATRAINS, which areof the form ABCB,
whereat leastthe even-numbered(B) lines rhyme. (The odd-numberedlinesA andC may also
rhyme,but moreoften theydo not.) That includesthegreatbulk of the folk songmaterialunder
study. Thesecondsubclasscomprisesquatrainsin whichclosureis achievedby anotherstructural
device,therefrain.

By unifying G, 3f, andF as3′, we havereducedH&M’ s 625 theoreticallypossiblerhyming
quatrainsto 34=81,of which ninearereliably attested.In table(12) theyarelaid out ascombina-
tionsof twocouplets(distichs),thefirst givenby therowandthesecondby thecolumn.Thefigures
in parenthesesgive thenumberof examplesof eachtypethatH&M reportfrom their corpus.9

(12)
44 43′ 43 3′4 3′3′ 3′3 34 33′ 33

44 4444 4443′ 4443 443′4 443′3′ 443′3 4434 4433′ 4433
(203) (0) (35) (0) (0) (0) (0) (0) (1)

43′ 43′44 43′43′ 43′43 43′3′4 43′3′3′ 43′3′3 43′34 43′33′ 43′33
(0) (64) (0) (0) (0) (1) (0) (0) (0)

43 4344 4343′ 4343 433′4 433′3′ 433′3 4334 4333′ 4333
(1) (1) (188) (0) (0) (0) (0) (0) (0)

3′4 3′444 3′443′ 3′443 3′43′4 3′43′3′ 3′43′3 3′434 3′433′ 3′433
(0) (0) (0) (0) (0) (0) (0) (0) (0)

3′3′ 3′3′44 3′3′43′ 3′3′43 3′3′3′4 3′3′3′3′ 3′3′3′3 3′3′34 3′3′33′ 3′3′33
(0) (0) (0) (1) (5) (3) (0) (0) (0)

3′3 3′344 3′343′ 3′343 3′33′4 3′33′3′ 3′33′3 3′334 3′333′ 3′333
(0) (0) (8) (0) (0) (84) (0) (0) (1)

34 3444 3443′ 3443 343′4 343′3′ 343′3 3434 3433′ 3433
(0) (0) (0) (0) (0) (0) (0) (0) (0)

33′ 33′44 33′43′ 33′43 33′3′4 33′3′3′ 33′3′3 33′34 33′33′ 33′33
(0) (0) (0) (0) (0) (0) (0) (0) (0)

33 3344 3343′ 3343 333′4 333′3′ 333′3 3334 3333′ 3333
(0) (0) (6) (0) (0) (1) (0) (0) (1)

9I havetried to separatenon-rhymingrefrain quatrains,which aretreatedseparatelyin 2.4 below. Someof the
figuresin (12) are inflated becauseH&M don’t consistentlyseparatethe statisticsfor the two types. This is not
importantfor now, but it will potentiallybea considerationlaterwhenwe turn to therelativefrequenciesof thetypes.
Notealsothat,for thereasonsstatedin thetext, I haveclassifiedH&M’ s typeF as3′.
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This reducedtableis an improvementin that all the combinationsnow at leastfit on a page,
but evenso it is still ratherdaunting. It canbe further pareddown by noting that, of the nine
theoreticallypossibletypesof couplets,only six occur,namely44, 43′, 43, 3′3′, 3′3, and33. The
otherthreetypes,3′4, 34, and33′, areabsentfrom both halvesof quatrains(with the exception
of oneoccurrenceof 3′3′3′4). Themissingtypesof coupletsarenot a randomclass:theyarejust
thosein which the secondline is longer than the first. The generalization,then,is that the lines
of a coupletmustnot increasein length.AdoptingH&M’ s conceptof SALIENCY asmeasuredby
theinverseof length(shorterlinesaremoresalientthanlongerlines),oneway of formulatingthe
descriptivegeneralizationwouldbe(13).

(13) A coupletmustnothavedecreasingsaliency.

Alternatively, wecandefineacoupletasPARALLEL if its linesareequallysalient(i.e.of thesame
length)andSALIENT if its linesaredecreasingin length,andrephrasethedescriptivegeneraliza-
tion as(14).

(14) A coupletmusteitherbeparallelor salient.

In a frameworkwhereconstraintsare inviolable, (13) might seempreferableto the disjunctive
formulation in (14). In OT, however,(14) canbe thoughtof naturally in termsof competition
betweentwo constraints,whichcannotbothbeobeyedat thesametime:

(15) a. SALIENCY: A coupletis salient.

b. PARALLELIS M: A coupletis parallel.

Of thesedifferentwaysof formulatingthegeneralization,(15) is mostlike H&M’ s(althoughthey
do not definesaliencyand parallelismexactly like this), and we shall seethat it indeedturns
out to work out bestfor the full system.To the extentthat we canderivestanzaform from the
competitionbetweensaliencyandparallelism,we havesupportfor an OT model in which such
constraintcompetitioncanbetreatedby freeranking.

Takinginto accountthegeneralizationjust obtained(whetherexpressedas(13), (14),or(15)),
wecanerasetherowsandcolumnscorrespondingto thethreesystematicallymissingcouplettypes
from thechart.Doing sogivesusthemoremanageabledisplayin (16). I havereversedtheorder
of 43 and43′ to makethe following expositionmoreperspicuous,andnumberedthe rows from
(1) to (6) andthecolumnsfrom (a) to (e) for easyreference,sothate.g.(3c) refersto thequatrain
form 43′43′.
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(16)
a. 44 b. 43 c. 43′ d. 3′3′ e. 3′3 f. 33

1. 44 4444 4443 4443′ 443′3′ 443′3 4433
(203) (35) (1)

2. 43 4344 4343 4343′ 433′3′ 433′3 4333
(1) (188) (1)

3. 43′ 43′44 43′43 43′43′ 43′3′3′ 43′3′3 43′33
(64) (1)

4. 3′3′ 3′3′44 3′3′43 3′3′43′ 3′3′3′3′ 3′3′3′3 3′3′33
(5)

5. 3′3 3′344 3′343 3′343′ 3′33′3′ 3′33′3 3′333
(8) (84) (1)

6. 33 3344 3343 3343′ 333′3′ 333′3 3333
(6) (1) (1)

Inspectionof thenewchartrevealsthatmostof theoccurringquatraintypesarelinedupalongthe
NW/SEdiagonal,in roughlydescendingfrequency, with asmallergroupdownthesecondcolumn
(columnb), but skipping two of the cells (3b and4b). So to a first approximationwe cansay
that thetwo coupletsof a rhymingquatrainmusteitherbeidenticalin form (thediagonal),or the
secondof themmustbea maximallysalientcouplet43 (columnb). This suggeststhat,at ahigher
level, quatrainsareorganizedby a similar principleascouplets:quatrainsmustbe composedof
parallelcouplets,or their secondcoupletmustbemaximallysalient,which is to say43. To make
this visually clear let us shadeall cells in the chartwhich do not conformto the conditionsjust
stated.

(17) Rhyming Quatrains

a. 44 b. 43 c. 43′ d. 3′3′ e. 3′3 f. 33
1. 44 4444 4443 4443′ 443′3′ 443′3 4433

(203) (35) (1)

2. 43 4344 4343 4343′ 433′3′ 433′3 4333
(1) (188) (1)

3. 43′ 43′44 43′43 43′43′ 43′3′3′ 43′3′3 43′33
(64) (1)

4. 3′3′ 3′3′44 3′3′43 3′3′43′ 3′3′3′3′ 3′3′3′3 3′3′33
(5)

5. 3′3 3′344 3′343 3′343′ 3′33′3′ 3′33′3 3′333
(8) (84) (1)

6. 33 3344 3343 3343′ 333′3′ 333′3 3333
(6) (1) (1)

Theunshadedareanow containsall theattestedrhymedquatraintypes(exceptfor theunique
instancesin the shadedcells, which I assumearenot part of the coresystem),but thereis still
overgenerationin two cells: types(3b) 43′43 and(4b) 3′3′43 do not occur. (H&M’ s constraint
systemprecludesthe former and admitsthe latter, but neitheris attestedin their corpus.) The
reasonfor this gapis obviouswhenwe recall that in rhymedfolksongquatrainsthe secondline
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mustrhymewith thefourth.10 Simplybecauseof thephonologicalequivalencethatrhymerequires,
a masculineline canonly rhymewith a masculineline, anda feminineline canonly rhymewith
a feminineline. For example,in folk songswe find no “rhymes”betweenstressedandunstressed
syllables,suchas thosebetweenDavy andseeandbetweenmorningand ring in the following
constructedcouplets:11

(18) a. LadyMárgothaspút onhersı́lkengówn
To gó with thegı́psyDávy.
She’s rı́dingwith hı́m on amı́lk-white st́eed
Somefóreignlándto sée. (construct)

b. LadyMárgotdı́edlike it mı́ghtbeat nı́ght,
SweetWı́lliam, hedı́edin themórning.
LadyMárgotwasbúriedin hersı́lkengówn,
SweetWı́lliam wasbúriedwith herrı́ng. (construct)

Theevenlinesdonot rhymeevenif performedasG lines.Therefore,sincea line of type3′ cannot
rhymewith a line of type4 or 3, bothcoupletsof a rhymedquatrainmustendthesameway, either
in a masculineline (types44,43,3′3, 33) or in a feminineline (types43′, 33′). This excludesthe
two unshadedbutunattestedquatraintypes43′43and(4b)3′3′43 in (17),aswell asfourteenothers
which havealreadyfallen by thewaysidebecausetheyareneitherparallelnor salient. Blocking
out thesesixteenrhyme-incompatibletypeswith adarkershadingleavesninewhitecells,andthey
correspondto thenineattestedtypesof rhymingquatrains.

(19) Rhyming quatrains

a. 44 b. 43 c. 43′ d. 3′3′ e. 3′3 f. 33
1. 44 4444 4443 4443′ 443′3′ 443′3 4433

(203) (35) (1)

2. 43 4344 4343 4343′ 433′3′ 433′3 4333
(1) (188) (1)

3. 43′ 43′44 43′43 43′43′ 43′3′3′ 43′3′3 43′33
(64)

4. 3′3′ 3′3′44 3′3′43 3′3′43′ 3′3′3′3′ 3′3′3′3 3′3′33
(5)

5. 3′3 3′344 3′343 3′343′ 3′33′3′ 3′33′3 3′333
(8) (84)

6. 33 3344 3343 3343′ 333′3′ 333′3 3333
(6) (1)

Havingmappedot theterrainprovisionally, let’sproceedto theanalysis.

10Quatrainscomposedof rhymedcouplets(rhymeschemeABAB) alsooccur,but almostall of themseemto beof
the4444type.

11Apparentexceptionsresult from the fact that the folk traditionallows sometypesof trochaicwords,especially
thosein -y, to beactuallypronouncediambicallyin line-finalposition,usuallyunderstressclash(seeHayes2003for
a formalaccount).I think this stressinversionwouldnot occurin (18),but it would benormalin a (constructed)line
suchasShe’sgónewith yóungDavý, turningit into a regular3 line, whichof coursecanrhymewith another3 line or
4 line.
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2.3 The constraints

Like H&M, I understandsaliencyto beagradientpropertyanddefineit relationally: a line or other
unit is salientin relationto anothersimilar unit. But I takesaliencyto be a syntagmaticrelation
betweensisterconstituents.A coupletwhosesecondline is 3 is salientif its first line is 4 or 3′, but
not if its first line is 3. And just assaliencyis a matterof contrastbetweensisterconstituents,so
degreeof saliencyis amatterof thedegreeof thatcontrast.

Assume,uncontroversially, thefollowing hierarchyof verseconstituents(cf. H&M 475).

(20) Quatrain
|

Couplet(distich)
|

Line
|

Half-line (hemistich)
|

Foot
|

Beat

Eachunit but the lowestis madeup of exactlytwo unitsof thenext lower level (exceptpossibly
for thespecialcaseof refrainquatrains,if my aboveconjectureabouttheir constituencyis right).
It is becauseof this highly regimentedbinarymetricalhierarchythata type3 line is perceivedas
endingin a null (empty)foot (∅), anda type3′ line is perceivedasendingin a unary(degenerate)
foot (f).12

We definesaliencyasa primitive at thelowestlevel, thefoot, anddefinethesaliencyof larger
constituentsrecursively. A line consistsof four feet,eachhavingtwo metricalpositions,or BEATS,
of whichoneor bothmayremainempty. Descriptively, saliencyis theinverseof length,measured
in beats:a full foot (F) is NONSALIENT, a reducedfoot (f, ∅) is SALIENT. Theoretically, we take
saliencyto beunfaithfulness,specificallymismatchesbetweenmetricalpositionsandthelinguistic
elementsthat correspondto them. In Englishverse,saliencyresultsfrom an unfilled positionin
themetricalgrid, definableasa violationof thefaithfulnessconstraintMAX BEAT:

(21) MAX BEAT: Beatsarerealized.

Assumethateachunrealizedbeatincursa violationof (21). ThenF is themaximallyfaithful foot
type,and∅, with bothitsemptybeats,ismaximallyunfathful.By puttingsaliency= unfaithfulness,
weobtainthehierarchy:

(22) a. Full foot (F): [ � � ] (perfectmatch,nonsalient)

b. Degeneratefoot (f): [ � ] (mismatch,salient)

c. Null foot (∅): [ ] (maximummismatch,maximallysalient)

12To beconsistentwith our notationfor lines,thereducedfoot typesshouldreally belabeled∅ and′, andthe full
foot 1, but I will continueto usethe∅, f, andF for clarity.
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Diverging from H&M, we then definesaliencyand parallelismat higher levels of metrical
structurein recursivefashion.

(23) Definitions:

a. A constituentis SALIENT if its lastimmediateconstituentis themostsalient.

b. A constituentis PARALLEL if its immediateconstituentsareequallysalient.

At the quatrainlevel, the couplettype 43 hasa privilegedstatusin that it is the only type
of coupletthat canclosea nonparallelquatrain. Therearetwo plausiblewaysto distinguish43
formally from theothersalientcouplettypes43′ and3′3. Onewayis toview43astheMAXIMALLY

SALIENT couplettype. Anothercharacterizationof 43 is asa salientcoupletwhich containsonly
unmarked(binary)feet.Thelattermeansformally thatit obeystheconstraintFOOTBIN, which is
standardin metricsandmetricalphonology.

(24) FOOTBIN: Feetarebinary.

With thepresentdata,at anyrate,thesetwo waysof singlingout43 areempiricallyindistinguish-
able.Conceptually, thesecondis perhapspreferablebecauseFOOTBIN is neededanywayto pick
out meterswhich prohibit degeneratefeet (3′ lines),that is, meterswhich allow only 4343,4444,
3343, and3333quatrains.(Wewill encounteronesuchmeterin section4 below.)

Theconstraintson folk songstanzas,then,arethese:

(25) Constraints:

a. SALIENCY: A constituentis salient.

b. PARALLELIS M: A constituentis parallel.

c. CLOSURE: Thesalientcoupletof asalientquatraincontainsnomarkedfeet.

No metricalconstituentat any level canbebothsalientandparallel. Therefore,if both(25a)and
(25b) are visible in a metrical system,they must be able to dominateeachother, i.e. they are
crucially freely rankedwith respectto eachother. Exceptfor this,theconstraintscanbearbitrarily
ranked,or unranked.

Applicationof (23a)at eachlevelof themetricalhierarchyyieldsthefollowing:

(26) a. A half-line (hemistich)is salientif its secondfoot is moresalientthanthefirst. Hence,
thesalienthemistichsareF ∅, f ∅, andF f.

b. A line is salientif its secondhemistichis moresalientthanthefirst. Hence,thesalient
linesarethoseof type3′ and3 (in termsof hemistichs,21′ and21).

c. A coupletis salientif its secondline is moresalientthanthefirst. Hence,thesalient
coupletsare43, 43′, and3′3.13

d. By (25c)thefinal coupletof a salientquatrainis not only salient,but unmarked,i.e. it
is of theform 43.
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The following summarytableshowshow saliencyandparallelismat different levelsof the
metricalhierarchycombineto derivetheobservedtypology.

(27)
Nonsalient(parallel) Salient

Feet F (��) f (�), ∅
Hemistichs 2 (=FF) 1′ (=Ff), 1 (=F∅)
Lines 4 (=22) 3′ (=21′), 3 (=21)
Couplets 44,3′3′, 33 43′, 3′3, 43
Quatrains 4444.. . , 3333 *4443′. . . , *333′3, 4443.. . , 3343

2.4 Refrain quatrains

Refrainquatrainsaremuchlesscommon. Unlike the type discussedso far, they do not haveto
rhyme,probablybecausethe closurefunction of rhymeis servedby the refrain constituent. In
fact, in the limiting case,the repeatedelementof the refrain is just the lastword of the last line,
effectively functioning as a cross-stanzarhyme. For example,this songhasten stanzas,each
consistingof threerhyming4 linesplusa refrainline whichendsin Shiloh:

(28) All youSouthernersnowdrawnear, 4
Untomy storyapproachyou here, 4
Eachloyal Southerner’s heartto cheer 4
With thevictory gainedat Shi— loh. 3′

TheBattleof Shiloh(Sharp& Karpeles#136)

As far as I can tell, refrain quatrainsallow all metrical typesin (19), plus a few additional
ones:4443′ (8x), 3′3′3′3 (3x), 4433(5x), 43′43 (2x), in additionto a sprinklingof entirelyunique
quatrains(HayesandMcEachern1998:496ff.).

The occurrenceof thenew type43′43 in refrain quatrainsfills a gapin the typologyof (19):
rememberthatourmetricalconstraintspredictthistype,andthereasonis doesn’toccurin rhyming
quatrainsis thattheeven-numberedlines3′ and3 cannotrhyme.In refrainquatrainsrhymeis not
a factor,sothis typeis expected.

To fit refrainquatrainsinto ourconstraintsystemwemustmakesomeassumptionsabouttheir
constituentstructure.Theydo not seemto consistof two couplets,but simplyof four coordinated
lines([4443′]), or in somecaseseventhreelinescappedby arefrain([444][3′]), asin thischildren’s
song(Sharp& Karpeles#264):

13Grosslyspeaking,theeffect is to put shorthemistichsat theendof linesandshortlinesat theendsof couplets.
(SeeFriedberg2002for a relatedgeneralizationaboutRussiantetrameter.) This might seemto contradictthewell-
knowntendencyto putheavyelementslast.But accordingto theproposalin thetext,it is anentirelyseparateprinciple,
basedon puttingsalient(marked)elementslast. The former is groundedin parsingefficiency, the latter is a poetic
closureeffect.
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(29) This is theway wego to church, 4
Go to church,go to church, 4
This is theway wego to church, 4
Early Sundaymor— ning. 3′

This is theway wewashourclothes, 4
Washourclothes,washourclothes, 4
This is theway wewashourclothes, 4
Early Mondaymor— ning. 3′

(andsoon for eachdayof theweek)

In eithercase,constraint(25c)is notapplicableasformulated,sothatrefrainquatrainsof types
4443′ and3′3′3′3 satisfyall constraintsin (25). Moreover,sincethe refrain neednot rhyme,the
masculine/femininemismatchbetweenthe even-numberedlines is not an inhibiting factor. The
occurrenceof theseadditionalquatraintypesin suchrefrain quatrainsis thenexpected.14 As for
quatrainsof type4433(unmetricalby H&M’ s constraintsbut attested5 timesin refrainquatrains
in their corpus,in additionto the singlenon-refrainoccurrencein (19)), I haveno firm analysis
to propose.They could arisefrom 43 coupletsby doublingof both lines. Alternatively, if they
havethestructure[443][3], theywould literally satisfyour definitionof parallelism,sincein such
astructureboththetercet443andtherefrain3 (= 21) aremaximallysalient.

2.5 Restrictivenessand locality

Besidesbeingsimpler thanH&M’ s, andusingvery generaloff-the-shelfconstraintsratherthan
custom-madeones,this analysishassomeotherempiricalandconceptualadvantages.It is more
accuratein that it successfullyrulesout severalnon-occurringrhymequatraintypesthatH&M’ s
systemadmits: *3f3f43f and *GG4G (our *3′3′43′, type 4c in (19)), *33F3 and *33G315 (our
*333′3, 6e in (19)), and 3f3fF3f (excludedfor the samereasonas *3′3′43′). This OVERGEN-
ERATION PROBLEM is a direct consequenceof their failure to separatemeterfrom text-to-tune
alignment.

SALIENCY andPARALLELISM applyateachlevelto determinehowaunit combinesinto aunit
of thenexthigherlevel: feet into half-lines,half-linesinto lines,lines into couplets,andcouplets
intoquatrains(wherethelastcombinationis subjecttoanadditionalrestriction,(25c)).Thatiswhy
thepropertiesof unitsat differentlevelsof themetricalhierarchyaresubstantiallythesame.This
cross-levelgeneralizationwasnotedby Hayes& MacEachernin theWebappendixto theirarticle,
but not formally built into their theory. The presentapproachexploits it to obtaina substantial
simplificationof theconstraintsystemandalongwith it amoreexplanatoryanalysis.

Themodularapproachadvocatedhereleadsus to expectcertainlocality effectsin theevalu-
ationof metricalconstraint.Theacceptabilityof giventypeof constituentis assessedlocally and
its distributiondependson saliencyandparallelismat thenexthigherlevel. Thewell-formedness

14Suchtypesas*433′3, *33′43, and*333′3 arestill unmetricalbecausetheyhaveagratuitousparallelismviolation.
Thefirst threelinesareneitherparallelnorsalientandthereforethequatrainis unmetrical.

15H&M (p. 481)discussa possibleexampleof *33G3, rightly pointingout that it couldbea 44 couplet,asindeed
Sharp& Karpelestreatit in theiredition.
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of aquatraindependson thepropertiesof thecoupletsthatit consistsof, thewell-formednessof a
coupletdependson thepropertiesof thelinesthatit consistsof, andsoon.

The dataprovidessomeevidencefor this kind of “metrical subjacency”. For example,no
quatraintyperequiresa specialtypeof foot, andno typeof foot is restrictedto just oneplacein a
quatrain.Becauseof this, thereducedfoot types∅ andf arein principleavailablenot only at the
endof a line or hemistich(in theline types3 and3′), butanywherein theline:

(30) a. Green| grow | therush|esO type4

b. Lang,| lang| maytheir la | diessit Sir Patrick Spens, type4

c. Fı́rst | nı́ght | whenÍ | gothóme Drunkard’sSpecial(FolkwaysAnthology),type4

d. Háir | ón | acábbage| héad ibid., type3f

However,in non-finalpositionstheyarenotmotivatedby saliency, hencemuchrarer.

Still, thedatadoesclearlyrevealtwo typesof globaldependencies,bothinvolving constraints
on foot structureimposedat higher levels. First, saliencyin final position is inheritedupward
from lower to higherconstituents— a cornerstoneof our analysis. Secondly, constraint(25c)
asformulatedprohibitsmarkedfeet anywherein theclosingcoupletsof salientquatrains,which
requiresuniversalquantificationat thequatrainlevel overthesmallestconstituents.Althoughthe
limited natureof thisglobality is encouraging,thequestionwhetherarestrictivemetricaltypology
canbedevelopedmustbeleft to futureresearch.

3 Hayesand MacEachern: the details

3.1 OT metrics

Formalapproachestometricswereconstraint-basedlongbeforeOT. Manyoperatedwith twokinds
of constraints,INVIOLABLE constraints,whichmustbesatisfiedby all andonlywell-formedverse,
andPREFERENCES, whichareviolablebutat thecostof complexity. A metricalsystemor subsys-
tem,suchasa rhymeschemeor a stanzaform, is definedby thedesignatedsubsetof constraints
that it mustsatisfyobligatorily. Thepreferencesamongthepermissiblerealizationsof that form
aredefinedby someselectionof the remaininguniversalconstraints.In oneor anotherway, ev-
ery theorymusthavesomethingthatcorrespondsto thisdistinctionbetweeninviolableconstraints
andpreferences.Amongcurrentlyavailabletheoreticalarchitectures,OT is the theoryof choice
for this,becauseit modelscompetingconstraintsandpreferences,predictsthatpreferencesin one
systemtypically correspondto obligatoryconstraintsof another,andmakesstrongtestabletypo-
logical predictions.But it is importantto understandthatOT is just a formal theoryof constraint
interactionanddoesnotby itself haveanythingto sayaboutmetrics.For thatweneedanactualset
of metricalconstraints,andtherearemanydifferentideasaboutwhattheselook like (seeGolston
1998andFriedberg2002for two recentproposals).

H&M’ s theory hasthe form of a set of markednessconstraintsanalogousto thoseusedin
phonology. Eachmarkednessconstraintimposessomemetricalwell-formednesscondition.Every
well-formedquatrainpatternis not only goodenough— it is thebestundersomerankingof the
markednessconstraints.H&M dealwith preferencesby augmentingtheir markednessconstraints
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with a quantitativecomponent,for which they usestochasticOT. Eachconstraintis assigneda
placeon a scaleof realnumbers,which governsits likelihoodof outrankingotherconstraintsand
beingourankedby them.

Oneproblemwith this approachis that it doesnot relatefrequencyintrinsically to unmarked-
ness. Much traditionalwork showsthat the most frequentmetrical structurestend to be those
which arethesimplest.For H&M, thequestionof differencesin relativecomplexitysimply does
not arise.Eachquatraintypeis simply thebestundersomeconstraintranking.It is thenumerical
partof themetricalgrammarthatmodelsthepatternsof relativepreferenceamongthecompeting
optima. Small or largeadjustmentsof the numbers,evenkeepingthe rankinginvariant,change
thesepatternsin delicateor radicalways.Let’scall this theMARKEDNESS PROBLEM.

Anothergeneralproblemwith characterizinga stanzaform asthe optimal outputof a setof
rankedmarkednessconstraintsis the HARMONIC BOUNDING PROBLEM: how to distinguishtwo
stanzaforms that differ in only in strictness.The looserof them,requiringsatisfactionof fewer
constraints,cannotbecharacterizedby anyrankingof independentlymotivatedmarkednesscon-
straints.For example,considerthethetwo commonestrhymingpatternsfoundin folk songqua-
trains,ABCB andABAB. Theysharetherequirementthattheeven-numberedlinesmustrhyme,but
the ABAB schemein additionrequiresthat theodd-numberedlinesmustrhyme. A stanzawhere
bothline pairsrhyme,suchas(10), obviouslysatisfiesboth theseconstraints.How to definefor-
mally a verseform, normalin folk songs,that requiresonly odd-numberedlines to rhyme? The
problemis that the ABAB stanzatypesatisfiesall themarkednessconstraintsthat ABCB doesand
thensome— in OT terms,ABCB is HARMONICALLY BOUNDED by ABAB. In orderto characterize
thelooserrhymeschemeABCB astheoptimaloutputto somesystemof rankedmarkednesscon-
straints,we would haveto find somerespectin which it is moreharmonicthanABAB. We would
needsomethinglike an “anti-rhyme” constraint,but that will not do becauseABAB stanzaslike
(10) arenot prohibited in ABCB verse,theyarejust not required. For example,(10) is an ABAB

stanzain anotherwiseABCB song,see(9).16

To anticipatethe discussionbelow: the analysisproposedbelow eliminatesthe harmonic
boundingproblem by positing a FAITHFUL NESS constraintwhich may be rankedamongthe
markednessconstraints.(Hayes2003himselfusesthis deviceto solvetheproblemof optionality
in prosodiccorrespondence.)FAITHFUL NESS dictatesthat the wording of the input be retained
in the output,evenif that leadsto violationsof lower-rankedconstraints.On this assumption,
thedifferencebetweentheABAB andABCB rhymeschemescouldbecharacterizedby alternative
rankingsof thefollowing constraints:17

(31) a. CLOSING RHYME: Theeven-numberedlinesof aquatrainmustrhyme.

b. FULL RHYME: Alternateeven-numberedandodd-numberedlinesof a quatrainmust
rhyme.

c. FAITHFULN ESS: Keeptheinputwording.

Theranking(31b)� (31c)definesa verseform with anABAB rhymescheme.Theranking(31a)
� (31c)� (31b)definesaverseform with anABCB rhymescheme,in which theeven-numbered

16Suchexamplescanbeeasilymultiplied. Therhymingrequirementof Skaldicverseis satisfiedeverybit aswell
by half rhyme(assonance)asby full rhyme.SystemswherealliteratingwordsmusthavethesameC- alsoallow CV-
alliteration.Fully binary(iambic/trochaic)linesarepermittedin dolnikverse.

17Theseconstraintsaremerelyillustrative. Othercharacterizationsof the rhymepatternsareconceivable,but the
pointshouldbeindependentof whichof themis correct.
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lines of a quatrainmust rhyme(and the odd-numberedlines may rhyme). Thus, althoughthe
traditional ideaof a meterbeing“subject to” or “not subjectto” that constraintmakesno sense
within OT, it canbeadequetelysimulatedby the rankingof FAITHFUL NESS with respectto that
constraint.

Theharmonicboundingproblemisnottheonly infelicitousconsequenceof thenotionthateach
stanzatype is optimalundersomerankingof universalmarkednessconstraints.It leadsdirectly
to gapsin coverageandunnecessarycomplications.I developthis point in sections3.2-3.4,and
thenshowhowmy proposedalternativeavoidsthem,without losinganyof thereal insightsof the
H&M theory.

We can divide H&M’ s constraintsroughly into threeclasses,which deal respectivelywith
saliency, parallelism,andcorrespondencebetweenmetricalpositionandmusicalbeats.Theseare
takenup in turn in 3.2-3.4.

3.2 Saliency

H&M definesaliencyby meansof theauxiliary conceptsof a CADENCE andCADENTIALIT Y. A
(rhythmic)cadenceis thegrid placementof thefinal two syllablesof theline (p. 476).Thecaden-
tiality of a line type is measuredby the numberof beatsassignedto its cadence.The moregrid
positionsthe cadenceoccupiesin the song,the morecadentialthe line. More precisely, caden-
tiality dependsprimarily on thenumberof grid positionsassignedto its final syllable;whenthis
yieldsa tie, it is resolvedby thenumberof grid positionsassignedto thepenultimatesyllable.The
following hierarchyof cadentialityresults(p. 484-485):

(32) 3� 3f � G� 4

As explainedabove,I view the distinctionbetween3f andG as a choicebetweentwo musical
settingsof a3′ line of verse.I adopttherestof thehierarchyunchanged,butasexplainedin (22)–
(25)I don’t stipulateit butratherderiveit from faithfulness.Thefollowing discussiondemonstrates
thevirtuesof thisapproach.

In H&M’ s OT system,saliencymustbe both a categoricalpropertyanda gradientproperty.
Categoricalsaliencyis definedin (33).

(33) A metricalconstituentis (categorically)SALIENT if

a. its final rhythmiccadenceis morecadentialthanall of its nonfinalcadences,

b. all of its nonfinalcadencesareuniform.

The (b) part of H&M’ s definition of saliencyis satisfiedif all cadencesin questionare of the
sametype.Thus,thesalientquatrainsare444G,4443f, 4443,GGG3f, GGG3, 3f3f3f3, thesalient
coupletsare just the secondhalvesof the salientquatrains,namely4G, 43f, 43, G3f, G3, 3f3,
andeachline type is trivially salient. The degreeof saliencyof a constituentis assessedby the
cadentialityof its final cadenceaccordingto the hierarchy(32). As an illustration,considerthe
quatrain3f343. By (33), the wholequatrainis nonsalient,both its coupletsaresalient,andeach
line is salientin proportionto its cadentiality:thesecondandfourth linesaremaximallysalient,
thethird line is minimally salient,andthefirst hasanintermediatedegreeof saliency.

Thenotionof saliencyplaysa key role in mostof H&M’ s constraints,mostdirectly in (34)–
(36):
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(34) LINES ARE SALIENT (H&M (38)): Assessviolationsfor anynonsalientline, accordingto
its degreeof nonsaliency.

(35) COUPLETS ARE SALIENT (H&M (39)): Assessviolationsfor any nonsalientcouplet,ac-
cordingto its degreeof nonsaliency.

(36) QUATRAINS ARE SALIENT (H&M (40)): Assessviolationsto theextentthatthequatrainis
nonsalient.

Thisbringsoutanotherdifferencebetweenthetwo approaches:for H&M, aconstraintsuchas(34)
LINES ARE SALIENT playsa directrole in theevaluationof quatrains;in fact, if this constraintis
rankedfirst, aquatrain3333results.Forme,therelevantpropertyof 3333for quatrainstructureis
parallelism.

A subtletyof theH&M systemis that,in thegradientevaluationof (34) LINES ARE SALIENT

and(35) COUPLETS ARE SALIENT, quality trumpsquantity: for example,thequatrain3343 is a
worseviolationof (34) thanthequatrain3f3f3f3f is, becauseevenoneminimally salientline of the
form 4 is worsethanfour medium-salientlinesof theform 3f. My solutionneedsno counterpart
to thisstipulation.

Both gradientandcategoricalsaliencyplay a role in threefurtherconstraintswhich dealwith
thecategoryof a LONG-LAST CONSTRUCTION, definedin (37) (H&M’ s(29)):

(37) A quatrainis a LONG-LAST CONSTRUCTION if:

a. its secondcoupletis salientby theall-or-nothingdefinition(33) (= H&M (22));

b. bothits [thecouplet’s] first andsecondlinesaremoresalientthanthethird line (by the
gradientdefinition[of H&M (23),essentiallyaccordingto thehierarchyin (32)above].

Althoughthe definitioncoversa numberof quatraintypes,the only long-laststanzaform that is
actuallyusedis 3343(so-calledSHORT METER). Long-laststanzasarederivedwhenthefollowing
constraintis undominated:

(38) PREFER LONG-LAST (H&M (41)): Avoid anyquatrainthatis nota long-lastconstruction.

The next two constraintsform a hierarchy. (39a) is subsumedby (39b), but (39b) is inviolable
(undominated)whereas(39a)canberankeddifferently to givedifferentquatraintypes.

(39) a. TOTAL LONG-LAST COHESIVENESS (H&M (42a)): Avoid long-lastconstructions
whosethird line is not4.

b. PARTIAL LONG-LAST COHESIVENESS (H&M (42b)): Avoid long-lastconstructions
whosethird line is not4 or G.

Thetreatmentof this stanzatyperevealsanotherdifferencebetweentheapproaches.Theconcept
of a “long-last construction”is simply a typeof salientquatrain,which requiresno specialdefi-
nitionsor constraints.18 The conceptof “long-last construction”andthe constraintsthat refer to

18A caveat:singlingout 3343stanzasasa specialtype, if sucha thing provesto benecessary, is not easyon my
approach.It wouldprobablyrequirespecifyingmaximalsaliencyat boththequatrainandline levels.
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it areprobablyartifactsof H&M’ s OT approach.19 It needsthembecausethequatraintype3343
mustnot only begoodenough— it mustbe thebestundersomeconstraintranking. If we don’t
adoptthisframework,wecangetrid of (37)–(39),whichcertainlyis awelcomemovebecausejust
this part of the systemis responsiblefor the H&M system’s above-mentionedovergenerationof
theunattestedquatraintypes*3f3f43f, *GG4G, *3f3fF3f, *33G3 and*33F3.

3.3 Parallelism

H&M definePARALLELI SM by meansof the auxiliary conceptof a MAXIMAL ANALYSIS. A
maximalanalysisis thelargestsequenceof salientconstituentscomprisingaquatrain(H&M 488),
formally definedlike this (H&M’ s (24)):

(40) Def: Let C1, C2, . . . Cn be a sequenceof adjacentmetrical constituentsexhaustingthe
materialof aquatrainQ. If for eachC of C1, C2, . . . Cn

a. C is salientby theall-or nothingdefinition(33) [H&M’ s(22)]; and

b. thereis no salientconstituentC′ dominatingC;

thenC1, C2, . . . Cn is theMAXIMAL ANALYSIS of Q.

Thefollowing two constraintsareundominated.

(41) PARALLELI SM (H&M (25)): The cadencesendingthe units of the maximalanalysisof a
quatrainmustbeidentical.

Forexample,thequatraintype3f343satisfiesparallelismin virtueof itsmaximalanalysis[3f3][43].

(42) STANZA CORRESPONDENCE (H&M (37)): In a song,the setof salientdomainsmustbe
invariantacrossstanzas.

Thisconstraintcruciallyemploysthecategoricalversionof saliencydefinedin (33).

Recall that for H&M, saliencyrequiresnonfinalcadencesto be uniform, which is just what
PARALLELI SM requiresof maximalanalyses(see(41)) — a redundancy. NotealsothatH&M’ s
definition of saliencycontainsa parallelismcondition(33b), andthe definitionof parallelismin
turn relieson saliency(via (40)). Both theredundancyandthewhiff of circularity areeliminated
in thealternativeI proposedthroughtherecursiveapplicationof theparallelismandsaliencycon-
straintat eachlevel.

19Thiswouldnotbethecaseif (38)weretruly unifiablewith theliteral “long-last” constraint,asit appearsin natural
language(irreversiblebinomials,HeavyNP-Shift)andin verse(placementof caesuras).At themomentthis seems
rathera stretch,giventheveryspecificform of (37).
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3.4 Metrical Constraints

In H&M’ s OT system,3f andG musteachbe optimal undersomeconstraintranking,a result
achievedby positingthe following two constraints,which roughlycorrespondto MAX BEAT but
aresplit into two antagonisticconstraints,onerequiringG, the otherrequiring3f, andallowing
themto rankfreely with respectto eachother.

(43) FILL STRONG POSITIONS (H&M (31)): Fill thefour strongestpositionsin theline.

High-rankedFILL STRONG POSITIONS forcesG insteadof 3f. High rankingof thenextconstraint
hastheoppositeeffect,of forcing3f insteadof G.

(44) AVOID LAPSE (H&M (32)): Avoid sequencesin which no syllableis placedin theinterval
betweenanytwo of thefour strongestpositionsof theline.

Any theoryneedssomethinglike (43), but (44) is moresurprising.Theconfigurationin question
— anemptyweakbeat— is not a “lapse” in thetraditionalsenseof metricalphonology(nor is it
exactlya “clash” either). For us,thework of this constraintis donein thetext-to-tunesystem:3′

is implementedas3f whenthemelodyhasa restin thefourthstrongbeat.20

Therealizationof aline astypeG or type4 is governedby MATCH STRESS. Insteadof H&M’ s
version,I reproducethatof Hayes2003,whichsupersedesit:

(45) MATCH STRESS

Assessaviolation if:

• �i and�j (in eitherorder)arelinked to grid positionsGi andGj respectively;

• �i is morestressedthat�j ;

• Gi is strongerthanGj; and

• �i and�j occupythesamesimplexword.

In effect,a lexical stressis matchedto thestrongestavailableposition.I wouldassumeanequiva-
lentconstraintaspartof themetricaltheory.

In sum:thenotionthateachattestedline typeis thebestundersomeconstraintrankingforces
H&M to posit a numberof complexandotherwiseunmotivatedconstraintsplus additionalcon-
ventionson their interpretation.Someof themhaveno otherpurposethanto singleout directly a
particularline type.This proliferationof constraintscompromisesthefactorial typologyof metri-
cal systems.

20In H&M’ sanalysis,AVOID LAPSEalsoservesto limit thedistributionof emptyweakbeatsin lineslike (30).
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4 Relative frequency

4.1 StochasticOT versuspartial ranking

Quantitativemetricaldataprovideanovelprovinggroundfor OT theoriesof variationandfor OT
itself. Thechallengehereis to makesenseof themassivedisparitiesin relativefrequencyamong
thedifferentquatraintypes.

An interestingandempiricallywell-supportedstudiedtheoryof variationin theOT framework
holdsthat variationariseswhenthe grammarspecifiesa partial ranking(Anttila 1997,2003). A
form F is grammaticalif thereis afully rankedtableauconsistentwith thatpartialrankingin which
F is theoptimalcandidate.Theprobabilityof a form F is predictedfrom theproportionof those
tableauxrelative to all tableauxthat are consistentwith the partial ranking. For example,in a
grammarwith threeunrankedconstraints,therearesix tableauxfor anygiveninput. Supposethat
for a certaininputA, two of thesetableauxselectoutputA1 andfour selectoutputA2. ThenA2 is
predictedto betwiceasfrequentasA1 is,asarealizationof A. In practice,of course,thenumberof
constraints,rankings,andtableauxis muchlarger,theoptionsmorenumerous,andthegradations
of relativefrequencyarecorrespondinglymoredelicate.

H&M’ s analysisis clearly incompatiblewith this perspectiveon variation. The frequencyof
thedifferentquatraintypesbearsnoorderlyrelationto thenumberof constraintrankingsonwhich
theyarederived.Forexample,therarestwell-formedquatraintype3333is obtainedbyanyranking
in which(34)LINES ARE SALIENT is undominated.Sincetherearesevenotherconstraintswhose
rankingcanvary, thatmakesatotalof 7!=5,040tableaux.Ontheotherhand,oneof thecommonest
line types,4343, requirestheratherparticularranking(35)COUPLETSARE SALIENT � (43)FILL

STRONG POSITIONS� (44)AVOID LAPSE, whichis consistentwith amere5!=120tableaux.The
predictionis completelyoff course.

Instead,H&M assumeastochasticOT theoryof variationwhichpositsthateachconstrainthas
a rangeof fixed width, within which it canfreely vary. Constraintsmayoutrankeachotherto the
extentthattheir rangesoverlap.(Thetheoryproposedby Boersma,andadoptedin laterwork also
by Hayes,positsa probabilisticdistributionwithin therange;thecenterof therangerepresentsits
mostlikely placein theranking,with probabilitydecreasingtowardsthemargins.)To discoverthe
rangeof aconstrainton thecontinuousscale,thelearnermustgather,store,andprocessfrequency
dataabouttheoutputvariants.Thiscontrastswith Anttila’stheory, whichderivesvariationpatterns
from the absenceof informationaboutthe mutualrankingof constraints,in effect claiming that
theycanbeacquiredwithout frequencyinformation.

The folk songdatais actuallysomewhatawkwardfor stochasticOT aswell, underH&M’ s
constraints. The problemagainlies with the constraints(35) COUPLETS ARE SALIENT, (43)
FILL STRONG POSITIONS, and (44) AVOID LAPSE. Rankedas in (46a), they give the output
4343. Full demotionof COUPLETS ARE SALIENT asin (46b)gives4444. Thesearethetwo most
frequentquantraintypesof all. By thelogic of thestochasticOT model,theintermediateranking
of COUPLETS ARE SALIENT in (46c)shouldproduceanevenmorefrequentoutputthanat least
oneof theotherrankings.But, disconcertingly, it givesa typewhich is substantiallylesscommon
thaneither,namely4G4G (seeH&M’ s fn. 43 for discussion).

(46) a. COUPLETS ARE SALIENT � FILL STRONG POSITIONS� AVOID LAPSE: Output
4343(very frequent)
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b. FILL STRONG POSITIONS� AVOID LAPSE� COUPLETS ARE SALIENT: Output
4444(very frequent)

c. FILL STRONG POSITIONS� COUPLETS ARE SALIENT � AVOID LAPSE: Output
4G4G (lessfrequent)

This is aninstanceof whatwecalledtheMARKEDNESS PROBLEM.

Oneof themostappealingideasbehindAnttila’s theoryis thatvariationis moreeasilylearned
thannon-variation,becauseit comesaboutwhensomeconstraintrankingis not learnedandthe
learnerremains,in thatrespect,in theinitial stateof entertainingalternativerankings.Remarkably,
Anttila-styleanalyses,in spiteof theirdiscreteandminimalistcharacter,tendtomatchtheobserved
frequenciesreasonablywell, sometimesas accuratelyas the stochasticapproach,which which
placesa muchgreaterburdenon acquisition,andextendsthepowerof the theoryby bringing in
therealnumbers.

While thestochasticmodelis lessrestrictivethanAnttila’s in this respect,it is morerestrictive
in another. It predictsthat the constraintsare strictly stratifiedalong the scale; the width of a
constraint’srangeisfixed,andonly its placeonthecontinuousscalerelativeto theotherconstraints
determinesthe probability of the rankings. In Anttila’s partial ranking model, and in H&M’ s
versionof the stochasticmodel,the rangeof a constraintcanoverlapwith the rangeof a setof
rankedconstraints.Here is a simpleexample. Supposewe havetwo rankedconstraintsC1 �
C2, anda constraintC0 which is unrankedwith respectto them. Assumethe candidatesCand0,
Cand2, andCand2, whichsatisfyonlyC0, C1 andC2, respectively. Thentherearethreefully ranked
tableaux:

(47) a. C0� C1� C2 optimaloutput:Cand0

b. C1� C0� C2 optimaloutput:Cand1

c. C1� C2� C0 optimaloutput:Cand1

Anttila’stheoryentailsthatCand1 is twiceasfrequentasCand0, andthatCand2 haszerofrequency.
Theunorderedconstraintin thispartialrankingis C0. Cand1 andCand2 eachviolatethisconstraint
once. But Cand1 andCand2 do not havethe samefrequency. In suchcases,the frequencyof a
form is notsimplyproportionalto thenumberof its violationsof unorderedconstraintsin apartial
ordering. Quantitativestudiesof variationhaveturnedup severalinstancesof this type (Anttila
1997Ch. 3,4, 1998,2003,Anttila & Revithiadou2000). We shall seethat the metricalsystem
underinvestigationis anothersuchcase.

4.2 Formalizing the constraint system

Thecorrelationbetweenthefrequenciesof thequatrainstabulatedin (16) with themarkednessof
their linesandcoupletsis a promisingstartingpoint for anexplanatoryquantitativeanalysis.The
constraintsneededfor thecategoricaldata,givenabovein (21), (24),and(25),arerepeatedbelow
in (48).

(48) a. SALIENCY: Constituentsaresalient.

b. PARALLELIS M: Constituentsareparallel.
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c. MAX BEAT: Beatsarerealized.

d. FOOTBIN: Feetarebinary.

With someadditionalassumptions,we canderivefrom theseconstraintsa quantitativemodelof
theactualfrequencydistribution.

First,wehaveto spellouthowtheconstraintsin (48)areassessedandhowtheyinteractin the
metricalgrammarto distinguishmetricalfrom unmetricallines.

Recallthatlinescomposedof four full binaryfeet(type4 lines)violateneitherMAX BEAT nor
FOOTBIN. All otherlineshaveoneor moremissingbeats;theyviolatetheconstraintMAX BEAT.
Linescontainingunaryor ‘degenerate’feet(type3′) violate,in addition,theconstraintFOOTBIN.
Coupletsandquatrainsobviouslyviolatea constraintif they containany line that violatesit. In
additiontheymayviolateSALIENCY or PARALLELIS M at thecoupletand/orquatrainlevel. Of the
nine theoreticallypossiblecouplettypes,two (namely3′4 and33′) neverhavea chancebecause
theyarerejectedby all four constraints;theotherssatisfyoneor moreof themasfollows:

(49) a. PARALLELIS M: 44,3′3′, 33

b. SALIENCY: 43,43′, 3′3

c. MAX BEAT: 44

d. FOOTBIN: 44,43,33,34

Thereare4!=24 possiblerankingsof the constraintsin (49). Eachrankingdefinesa type of
metricalstructure,eitherastanza,acouplet,a line, ahemistich,or a foot, accordingto thelevelof
analysis.Let ussupposethatlinesshorterthan3 andlineslongerthan4 arecategoricallyexcluded
by other,undominatedconstraints,which leavesuswith 3,3′, and4. Thesecancombinewith each
otherinto ninekindsof couplets,of whichsix aremetrical,aswehaveseen.Eachtypeof metrical
coupletcanbepairedwith anotherof thesametypeto makeaparallelquatrain.Thus,theproblem
of characterizingthe typesandrelativefrequencyof parallelquatrains(the onesthat appearon
thediagonalin table(16),which form thevastmajority of all quatrains)canbereducedto thatof
characterizingthetypesandrelativefrequencyof couplets.

Of theninetheoreticallypossiblecouplettypes,only 43 satisfiesbothSALIENCY andFOOT-
BIN. Therefore,whenboth theseconstraintsoutrankPARALLELIS M and MAX BEAT, 43 is se-
lectedastheoptimalcouplet.And 44 is theonly couplettypethatsatisfiesMAX BEAT. So,when
MAX BEAT outrankstheotherconstraints(or evenwheneverit outranksjustSALIENCY), 44 is the
optimal couplet. In fact, all 24 possiblerankingsof (48a-d)yield either43 or 44. Therefore,to
derivethefour othercouplettypes(namely43′, 3′3′, 3′3, 33), andtheparallelquatrainscontaining
them,somethingmustbeaddedto thesystem.

H&M solvethe analogousproblemby addingconstraintsthat favor all theothercoupletand
quatraintypes,so thateachof themgetsbetheoptimaloutputof at leastoneconstraintranking.
Theproblemswe identifiedabovearetraceableto thisstrategy:(1) theOVERGENERATION PROB-
LEM (too manyquatraintypesarepredicted),(2) the HARMONIC BOUNDING PROBLEM (how to
characterizemetricalforms which differ merelyin strictness),and(3) the MARKEDNESS PROB-
LEM (thefrequencydistributionof thequatraintypesis notsystematicallyrelatedto complexityor
markedness).

A bettermethodis to complementthe four constraintsin (48) with just oneotherconstraint,
FAITHFUL NESS. By Richnessof theBase,theinput to theconstraintsystemis anymetricalform
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whatever. FAITHFUL NESS dictatesthat the input is realizedassuch(ratherthanbeingreplaced
by somethingelse,or suppressed).Theeffect of FAITHFUL NESS is to licenseanycandidatenot
exludedby higher-rankedconstraintsasmetrical. Constraintsrankedabovethis cutoff-point re-
strictmetricality, while constraintsrankedbelowit areinactive.WeshallsaythatM is METRICAL

with respectto a constraintsystemif it is theoptimaloutputfor someinput. Tableau(50) shows
how43′ is metricalundertheconstraintrankingshown,when43′ itself is takenastheinput.21

(50)
Input: 43′ SAL PAR FAITH FTBIN MAX

1. 44 * *
2. ☞ 43′ * * *
3. 43 * * *
4. 3′3′ * * * *
5. 3′3 * * * *
6. 33 * * *
7. 34 * * * *
8. 33′ * * * * *
9. 3′4 * * * * *

Thereadercanverify that43and3′3 arealsometricalonthesameranking,for theyaretheoptimal
outputscorrespondingto theinputs43 and3′3 respectively. However,44 is unmetricalunderthis
ranking,for it nevertheoptimaloutput.As tableau(51)shows,is bestedby threeothercandidates
evenin themostpropitiouscasewhereit is themostfaithful candidate,i.e. whenthe input is 44
itself.22

(51)
Input: 44 SAL PAR FAITH FTBIN MAX

1. ✖ 44 *
2. 43′ * * * *
3. ☞ 43 * * *
4. 3′3′ * * * *
5. 3′3 * * * *
6. 33 * * *
7. 34 * * * *
8. 33′ * * * * *
9. 3′4 * * * * *

Similarly, 3′3′ and33 areunmetricalon this ranking,for any input. And it shouldbe clear that
moving FAITHFULN ESS to any lower rankcutsdownthe inventorygeneratedto just 43, for any
input.

Thisapproachescapesthethreeabovementionedobjections.Theovergenerationproblemdoes
notarisebecauseregardlessof input,theconstraintsgenerateall andonly theattestedtypesof lines,

21Forsimplicity, I markviolationsof theseconstraintscategoricallyratherthangradientlyin thetableauxthatfollow.
Thisshouldmakenodifferenceto theresult.

22It is immaterialwhich of thosethreeis theactualwinnerin this case.If FAITHFULNESS is gradientlyevaluated,
it wouldbetheonewhich is “closest”to theinput.
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couplets,and quatrains. The harmonicboundingproblemdoesnot arisebecausethe invariant
metrical form of a poemor songis definedby a specificrankingof the constraintsin (48) with
eachother andwith FAITHFUL NESS. One limiting caseis whereFAITHFULN ESS ranksat the
bottom,sothat theonly quatrainsgeneratedare4343, 4443, and4444, dependingon theranking
of (48a-d).As FAITHFUL NESS is promotedoverthemetricalmarkednessconstraints,thesystem
becomesmorepermissive.Finally, in theotherlimiting case,whereFAITHFUL NESS outranksall
themetricalconstraints,any input is accepted,which is to saytheoutputis prose.Whenat least
onemetricalmarkednessconstraintis visible (dominatesFAITHFUL NESS), the systemdefinesa
meter.

Themarkednessproblemis solvedin thebestpossibleway: wecanderivethefrequencydiffer-
encesamongmetricaltypesby usingAnttila’spartialrankingtheoryof variation.Thefreeranking
of markednessconstraintsgeneratesa limited numberof preferencepattern,amongthemthose
whichareinstantiatedin thefolk songcorpusunderstudy. This is shownin thenextsubsection.

4.3 A partial ranking account

Rankingscanbeeitherfreeor fixed. If eachpermissiblerankingis assignedthesameprobability,
thenthemoreconstraintrankingsgeneratea metricaltype,themorefrequentit is. Therefore,we
completeourdefinitionof metricalityby addingthequantitativeaspect:

(52) a. M is metricalif is theoptimaloutputin sometableau.

b. Thefrequencyof M is proportionalto thenumberof tableauxin which it is optimal.

In the simplestpartial ranking, all four metrical constraintsin (25) would be freely ranked
amongeachother. But asmentioned,FAITHFULN ESS mustbedominatedby at leastonemarked-
nessconstraint(otherwisewewouldhaveprose).WhichmarkednessconstraintdominatesFAITH -
FULNESS? Certainlynot MAX BEAT, for if it wereto rankaboveFAITHFUL NESS, only 44 would
bederivable,which is too strict. On theotherhand,FOOTBIN � FAITHFUL NESS would be too
loose,becauseit admitsthe unmetrical*34. The remainingpossibilities,namelySALIENCY �
FAITHFUL NESS andPARALLELI SM � FAITHFULN ESS, haveexactly the desiredeffect. Either
oneof theserankings,or bothexcludetheunmetricalcouplettypes*34, *3′4, *3′3 (andof course
all quatrainsthatcontainthem)while still admittingall themetricalones(asthereadercancheck).
Thus,thepossiblemetricalgrammarsfor thissystemare:

(53) a. SALIENCY � FAITHFULN ESS

b. PARALLELIS M � FAITHFUL NESS

c. SALIENCY, PARALLELI SM � FAITHFULN ESS

While the categoricalrestrictionson couplets(andon parallelquatrains)canbe modeledby any
of thesethreefixed constraintrankingsoneof them,(53a),alsopredictstheobservedfrequencies
quitewell. To seethis,considertheeffectof eliminatingall tableauxwhereFAITHFULN ESS dom-
inatesSALIENCY. It halvesthetotal numberof admissibletableauxfrom 5!=120to 60. These60
tableauxaredisplayedcompactlyin table(54), which lists all 24 rankingsof the four constraints
in (48), followed by four columnsrepresentingthe ranking of FAITHFULN ESS amongthem in
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second,third, fourth,andfifth position,respectively. (Of course,it cannotberankedin first posi-
tion becausethatwould violate(53a)). Thecellsshowthepossibleoutputsof thecorresponding
tableaux(for the totality of inputs). Thecells representingthesubsetof 60 permissibletableaux
areunshaded.

(54) Coupletoutputsof rankingsconsistentwith SAL � FAITH (unshadedcells)

Rankingof markednessconstraints Rankingof FAITHFULN ESS

2nd 3rd 4th 5th
SAL MAX FTBIN PAR 43 43′ 3′3 43 43′ 3′3 43 43
SAL MAX PAR FTBIN 43 43′ 3′3 43 43′ 3′3 43 43′ 3′3 43
SAL FTBIN MAX PAR 43 43′ 3′3 43 43 43
SAL FTBIN PAR MAX 43 43′ 3′3 43 43 43
SAL PAR MAX FTBIN 43 43′ 3′3 43 43′ 3′3 43 43′ 3′3 43
SAL PAR FTBIN MAX 43 43′ 3′3 43 43′ 3′3 43 43
MAX SAL FTBIN PAR 44 44 44 44
MAX SAL PAR FTBIN 44 44 44 44
FTBIN SAL PAR MAX 44 43 43 43 43
FTBIN SAL MAX PAR 44 43 43 43 43
PAR SAL MAX FTBIN 44 3′3′ 33 44 3′3′ 33 44 44
PAR SAL FTBIN MAX 44 3′3′ 33 44 3′3′ 33 44 33 44
MAX FTBIN SAL PAR 44 44 44 44
MAX PAR SAL FTBIN 44 44 44 44
FTBIN MAX SAL PAR 44 44 44 44
FTBIN PAR SAL MAX 44 4333 44 33 44 33 44
PAR MAX SAL FTBIN 44 3′3′ 33 44 44 44
PAR FTBIN SAL MAX 44 3′3′ 33 44 33 44 33 44
MAX FTBIN PAR SAL 44 44 44 44
MAX PAR FTBIN SAL 44 44 44 44
FTBIN MAX PAR SAL 44 44 44 44
FTBIN PAR MAX SAL 44 43 44 44 44
PAR MAX FTBIN SAL 44 3′3′ 33 44 44 44
PAR FTBIN MAX SAL 44 3′3′ 33 44 33 44 44

Thepredictionis thattherelativefrequencyof eachcouplettypeshouldbeproportionalto the
total numberof times it appearsin the unshadedcells of (54). The table in (55) comparesthe
expectedfrequenciesof eachcouplettypewith its corpusfrequency.23

(55) Coupletsin H&M corpus

23Onemightexpectthefrequencyof coupletsto bedeterminedin partby saliencyat thequatrainlevel. If thatwere
the case,thena bettergaugeof the “intrinsic” markednessof a couplettype would be the frequencywith which it
occursin in parallelquatrains.But this factorturnsout to beinsignificant.Therelativefrequenciesof couplettypesin
parallelquatrainsarepracticallythesameastheoverallcoupletfrequenciesgivenhere(within onepercentagepoint
in eachcase).
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Type frequencyin tableaux frequencyin corpus
44 33% (30 tableaux) 37% (461couplets)
43 33% (30 tableaux) 35% (433couplets)
43′ 13% (12 tableaux) 12% (144couplets)
3′3 13% (12 tableaux) 15% (183couplets)
3′3′ 4% (4 tableaux) 1% (14 couplets)
33 4% (4 tableaux) 1% (16 couplets)
other 0% (0 tableaux) 0% (3 couplets)
Total 100% (92 tableaux) 100% (1254couplets)

Thethree-waysplit44,33(mostfrequent),43′, 3′3 (medium),3′3′, 33(rare)comesoutcleanly, and
eventheactualcorpuspercentagesarereasonablycloseto thepredictedpercentages.This means
that,with a minimumof extraassumptions,theconstraintrankingneededfor thecategoricaldata
alsomakesenseof theobservedfrequencyprofile.

To summarize:thesingleadditionalrestrictionthatSALIENCY is moreimportantthanFAITH -
FULNESSdoestwo things: it excludestheprohibitedcouplettypes,andit generatesthepatternof
preferencesamongtheremainingpermissiblecouplettypes.

4.4 Testingthe theory: IsaacWatts’ hymns

Now let us considerwhat the theorypredictsabouta metricalsystemwhich imposesthe further
constraintthat feet mustbe rigorouslybinary (iambic),so thatdegeneratefeet (or “extrametrical
syllables”)aredisallowed.It hasno linesof theform 3′, henceno coupletsthatcontainsuchlines
(namelyof theform 43′, 3′3, and3′3′).

This strictermeterexists.Not surprisingly, it arosein the18thcenturyby thesuperimposition
of neoclassicalmetricalnormson thepopularquatrainformsof folk poetryandsong.Theprolific
18th-centuryhymncomposerIsaacWattsfollows it rigorously. Mostof hishymnsarein quatrains
of commonmeter(4343), long meter(4444), andshortmeter(3343), in thatorderof frequency.24

Formally, thecouplettypologyof thismorerestrictivesystemcanbederivedfrom thepreviousone
by promotingFOOTBINARITY overFAITHFUL NESS. In otherwords,we addto SAL � FAITH a
secondfixedconstraintranking,FTBIN � FAITH. Thereareagainthreewaysto do that:

(56) a. SAL � FTBIN � FAITH

b. SAL, FTBIN � FAITH

c. FTBIN � SAL � FAITH

And againit turnsout thatoneof theserankings,(56a)SAL � FTBIN � FAITH, approximates
theactualquantitativeprofileof thecorpus.Theoutputsof thetwentytableauxpermittedby (56a)
aredisplayedin theunshadedportionsof thetable.

24Thetype4443is quiteabsent.It mustbeexcludedby somequatrain-levelconstraint,perhapsrequiringtheeven-
numberedlines to be parallel. (This would jibe with the fact that in the overwhelmingmajority of quatrains,the
even-numberedlinesrhymewith eachother).
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(57) Outputsof rankingsconsistentwith SAL � FTBIN � FAITH (unshadedcells)

Rankingof markednessconstraints Rankingof FAITHFULN ESS

2nd 3rd 4th 5th
SAL MAX FTBIN PAR 43 43′ 3′3 43 43′ 3′3 43 43
SAL MAX PAR FTBIN 43 43′ 3′3 43 43′ 3′3 43 43′ 3′3 43
SAL FTBIN MAX PAR 43 43′ 3′3 43 43 43
SAL FTBIN PAR MAX 43 43′ 3′3 43 43 43
SAL PAR MAX FTBIN 43 43′ 3′3 43 43′ 3′3 43 43′ 3′3 43
SAL PAR FTBIN MAX 43 43′ 3′3 43 43′ 3′3 43 43
MAX SAL FTBIN PAR 44 44 44 44
MAX SAL PAR FTBIN 44 44 44 44
FTBIN SAL PAR MAX 44 43 43 43 43
FTBIN SAL MAX PAR 44 43 43 43 43
PAR SAL MAX FTBIN 44 3′3′ 33 44 3′3′ 33 44 44
PAR SAL FTBIN MAX 44 3′3′ 33 44 3′3′ 33 44 33 44
MAX FTBIN SAL PAR 44 44 44 44
MAX PAR SAL FTBIN 44 44 44 44
FTBIN MAX SAL PAR 44 44 44 44
FTBIN PAR SAL MAX 44 4333 44 33 44 33 44
PAR MAX SAL FTBIN 44 3′3′ 33 44 44 44
PAR FTBIN SAL MAX 44 3′3′ 33 44 33 44 33 44
MAX FTBIN PAR SAL 44 44 44 44
MAX PAR FTBIN SAL 44 44 44 44
FTBIN MAX PAR SAL 44 44 44 44
FTBIN PAR MAX SAL 44 43 44 44 44
PAR MAX FTBIN SAL 44 3′3′ 33 44 44 44
PAR FTBIN MAX SAL 44 3′3′ 33 44 33 44 44

Herearethe theoreticalfrequenciesof thecoupletspredictedby (57) comparedwith their actual
frequenciesin IsaacWatts’ hymns:25

(58) Coupletsin IsaacWatts’ hymns

Type frequencyin tableaux frequencyin corpus
44 38% (8 tableaux) 40% (3140couplets)
43 57% (12 tableaux) 57% (4538couplets)
43′ 0% (no tableaux) 0% (no couplets)
3′3 0% (no tableaux) 0% (no couplets)
3′3′ 0% (no tableaux) 0% (no couplets)
33 5% (1 tableau) 3% (258couplets)
Total 100% (21 tableaux) 100% (7936couplets)

25Thedatais from Watts’ HymnsandSpiritual Songs(1707)togetherwith his Psalmsof David (1719)according
to thetext in http://www.ccel.org/w/watts/psalmshymns/TOC.htm. Thesite identifiesthemeterof
eachhymn,which I havecheckedagainstthetext,andcorrectedin a few cases.I haveonly countedquatrains,which
areby far themostfrequentstanzatypein Watts’ hyms.However,countingtheotherstanzatypes(sextetsandoctets)
wouldnotmateriallychangethepicture.Therearealsoa few hymnsin iambicpentameter.
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Thepredictionsareevenmoreaccuratefor thehymnsthanfor thefolk songs.Thiswasperhapsto
beexpected,for Watts’ hymnsareaboutashomogeneousacorpusascouldbeimagined,whereas
thefolk songshavebeencreatedandreshapedby manypeoplein differentperiodsandplaces.

What thefolk songsandWatts’ hymnshavein commonis theoverallpreferencefor saliency
overparallelismat thecoupletlevel. Theothermetricalgrammarsconsistentwith thesamecate-
goricalfactsfor thefolk songsandhymns,namely(53b,c)and(56b,c),predictdifferentfrequency
profiles. In all of them,type44 is morecommonthantype43. In otherwords,thesehypothetical
verseformsarelike theonesstudiedhereexceptthattheirfrequencydistributionsfavorparallelism
oversaliency. Thesepredictedalternativemetricalpracticesdo not seemto occurin Englishfolk
songs,andthequestionis why not. I conjecturethat therationalefor theobservedpreferencefor
saliencyoverparallelismliesonthemusicalside:it is afeatureof stanzasintendedto besung.The
mostlikely placeto find parallelismdominantwould thenbein literaryversedesignedfor reading
ratherthansinging.26

4.5 Parallelism versussaliencyat the quatrain level

Theconstraintsystemsdevelopedabovedistinguishthewell-formedlines,couplets,andquatrains
from the ill-formed lines,couplets,andquatrainsin two relatedbut distinct traditionsof popular
songs.Theyalsomodelthe relativefrequenciesof the six kindsof well-formedcouplets,which
areof courseidenticalto the relativefrequenciesof the correspondingsix kindsof parallelqua-
trains(makingup over90 percentof thetotal numberof quatrains).Thethreewell-formedtypes
of salientquatrainsare infrequentin comparison,but what datathereis showsthe sameoverall
statisticalpreferences.Whatwehavenotyetdoneis to explainwhyparallelquatrainsaresomuch
morefrequentthansalientquatrains.Theconstraintrankings(53a)and(56a)which give theright
resultsat the coupletlevel would predict just the oppositeat the quatrainlevel. Either different
levelsat the metricalhierarchycanhavedifferent partial constraintrankings,or thereareasyet
unformulatedlevel-specificconstraints.27

Perhapsthegeneralizationis thatat thehigherendof themetricalhierarchy(20), parallelism
supersedessaliencyasthe dominantorganizingprinciple. Indeed,abovethe level of the stanza,
parallelismis almostcompletelydominant: this is the generalizationbehindH&M’ s STANZA

CORRESPONDENCE constraint(see(42)). Oncewe understandthe natureof the generalization
andtheprincipleor causalfactorsbehindit, wecanformulatetheappropriateconstraintandincor-
porateit into themetricalsystem.This will makeanothersetof statisticalpredictionswhich can
thenbetestedagainstthecorpusdata.

26Shape-notehymns,of which the best-lovedcollectionis probablyTheSacredHarp, havebeenhugelypopular
in SouthernAppalachia,wheremuchof theH&M folk songcorpusoriginated.Niles (1961passim) testifiesto the
influencethatshape-notesinginghadonsecularsingingstyle.Metrically theyareintermediatebetweenthefolk songs
IsaacWatts’ hymns. This is not surprising,for asBruceHayes(in litt. el.) pointsout to me, the SacredHarp is a
heterogeneouscompilation,which contains,in additionto folk-like materialthat resemblestheSharpcorpus,alsoa
layerof olderhymnsinfluencedby Westernclassicalmusic,plus19thand20thcenturyadditionsof varyingquality.

27Both theseformaloptionsarewell-motivatedin phonology(Kiparskyto appear).
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5 Conclusion

The form of a songis determinedjointly by the meterof its stanzasand the way they are set
to the rhythm of the tune. A small numberof constraintsapplyingat eachlevel in the metrical
hierarchycharacterizetheform of quatrainsin two Englishsongtraditions.Coupledwith theidea
that statisticalpreferencesarisefrom the partial rankingof constraints,theseconstraintsystems
alsoaccountfor thefrequencyprofilesof thequatraintypes.
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