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1 Introduction

Hayes& MacEacherrs (1998)studyof quatrainstanzasn Englishfolk songswasthefirst appli-

cationof stochastidOptimality Theoryto a large corpusof datal It remainsthe mostextensive
study of versificationthat OT hasto offer, and the mostcareful and perceptiveformal analysis
of folk songmeterin any framework. In a follow-up study Hayes(2003) concludeghat stress
andmeter— or moregenerally the prosodicstructureof languageandverse— aregovernedoy

separateonstraintsystemsvhich mustbe jointly satisfiedoy well-formedverse. Apart from its

convincingargumentgor amodularapproacho metrics,it is notablefor successfullymplement-
ing theanalysign OT, aframeworkwhoseparallelistcommitmentsnight seemphilosophicallyat

oddswith modularity?

Taking modularitya stepfurther,| argueherethatthe composerandperformerof a songcon-
structsa matchbetweerthreetiersof rhythmicstructure:linguistic prominencepoeticmeter,and
musicalrhythm. Theyareorganizedalongsimilar principles,ashierarchiesof alternatingpromi-
nencerepresentabléy treesor grids. But they are autonomousin the sensethat a text hasan
intrinsic prosodicform independentlyof how it is versified (Libermanand Prince 1979, Hayes
1995),a stanzehasanintrinsic metricalform independentlyf howit is setto music(Hansomand
Kiparsky1996),andatunehasanintrinsicmusicalrhythmindependentlyf thewordsthatmaybe
sungto it (JackendofeindLehrdahl1983).Moreover,eachrhythmictier is subjectto its own con-
straints.Thestresgattern(or otherlinguistic prominenceelation)which determinesheintrinsic
linguistic rhythmof a songs textis assignedy the languages prosodicsystem.The meterof its
stanzasand the rhythm of its tune are normally drawnfrom a traditional repertoireof rhythmic
patterns.How thetiers correspondo eachother,andin whatwaysthey canbe mismatchedand
mutuallyaccommodateds regulatedoy conventionghatevolvehistorically, thoughwithin limits
groundedn thefaculty of language.

Thesearefamiliar andheretoforeuncontroversiaildeas but Hayes'work question®neaspect
of them. It equateshe metricalform of a versewith the way its textis alignedwith the musical
beatsin performance.l presenthreeargumentsagainstthis identificationandin supportof the
traditional division of labor betweenmeterand music. The first argumentdemonstratethe au-
tonomyof metricalform by showingthat constraintson the form of stanzasareinvariantacross
musicalperformanceandmelodicvariation. The secondshowsthatthe modularapproachallows

I amgratefulto BruceHayesfor his detailedcommentsandcriticismsof an earlierversionof this paper | take

full responsibilityfor anyerrors.
2The tensionbetweenempirically motivatedmodularityand OT’s parallelistprogramarisesin otherdomainsas

well: acounterparin phonologyis stratalOT (Kiparsky2000,to appear).



major simplificationsin the metrical constraintsystem,and, more importantly makesthemen-
tirely groundedn elementanyprinciplesof poeticform. Thethird argumenis thatthe simplified
constraintsnot only definethe occurringstanzaforms, but also predictthe relative frequencies
with which they areusedin folk songs.Theseresultsvindicatea fully modularview of the met-
rics/musicinterface.

Following H&M'’ s lead, | will be usingOptimality Theory which is well suitedto modelthe
groundednessf metricalpreferencesandconstraintandtheir competitionwithin a metricalsys-
tem. But | arguethatvariationis bettertreatedby partial constraintranking (Anttila 1997,2003)
thanby stochasti@©T.

The coredataarealsothe sameasH&M’ s, namelythe balladsandothersongsfrom England
andAppalachiacollectedandtranscribedoy Sharp& Karpeles1932andby Ritchie 1965. For a
fuller pictureof thevariationwithin thistraditionl havecomplementethecorpuswith theversions
of thesamesongsfrom Niles 1961andespeciallyfrom Bronson1959-72 andwith the early 20th
centuryAmericanballadrecordingsn the FolkwaysAnthology (Smith 1952/1997).1 alsodrew
on IsaacWatts’ collectionof hymns,a body of popularversewhich differs minimally from folk
songsin away which providesanempiricaltestof a centralpredictionof my theory

While delving a little deeperthanH&M into the folk songtraditionitself, |1 also narrowed
my focus by excludingtwo more peripheralsetsof data,namelyH&M’ s judgmentsaboutthe
well-formednes®f their own made-uppiecesof verse,andthe nurseryrhymeswith which they
sometimesupplementheir folk songcorpus.H&M introducetheir intuitions aboutconstructed
versesin orderto assesshe metricality of quatraintypeswhich their theory predictsbut which
don’t occur, and of thosewhich their theory excludesbut which do occur | simply decidedto
treatall unattestedjuatraintypesasunmetrical exceptwherethegapcanplausiblybe considered
accidental andquatraintypesattestednorethanonceas metrical, letting the theory adjudicate
the statusof the singletons.Huggingthe empiricalgroundthis way turnedout to pay off because
thesimplestanalysisdrawstheline in almostexactlytheright place.Thisis notto denythatwell-
formednesgudgmentshavea placein the studyof meter However,in the caseof a complexand
sophisticatedraditionalgenreof oral literaturewith its own metrical conventionghe intuitions
themselvesequirevalidation,e.g.by showingthattheyconvergewith usagen theclearcases.

My reasorfor settingnurseryrhymesasideare somewhadifferent. Their metersaresimply
too diverseto be entirely coveredin the sameconstraintsystemasfolk songquatrains.A corpus
suchasOpie& Opiel997containsamixtureof almosteverypopularconventionalerseform with
simplerhythmssimilar to thoseof sportscheersandchantedslogangGil 1978,Kopiez & Brink
1998).Selectingrom this materialwithoutsomeindependentriterionrunstherisk of circularity;
sothebettercourses to stickto ahomogeneousorpus.

3This s only the casefor refrainquatrainsyvhich aresoinfrequentasawhole thatthe datais unlikely to bea full
sample(section2.4).

4Thatwould especiallybe true for judgmentsaboutrelativeacceptabilityif H&M areright thattheyarisefrom a
probabilisticcomponenbf the metricalgrammarwhich could only be acquiredby exposuredo a very largebody of
songs.



2 The structure of folk songquatrains

2.1 The coregeneralizations

HayesandMcEacherrclassifylinesinto four typesonthebasisof theirrhythmicCADENCE, which
theydefinein termsof thegrid placemenbf thefinal two syllables(p. 476). Thefour typesare4,
3, Green O (abbreviateds), and3-feminine (abbreviated;). (In theappendixo their paperthey
recognizeothertypes,suchas4, 5, 5, 6; | returnto thefirst of thesebriefly below) Thefollowing
stanzaSharp& Karpelesl932 #272A),alsocitedby H&M, illustratesthreeof thefour types.
Q) | would | notmarry ablack—smith, (TypeG)
He smits| hisnose| andchin; | (Type3)
I'd r&thermarry a sol|dier boy (Typed)
Thatmar|chesthrough| thewind.| 0 (Type3)

Q0 oW

The meteris iambictetrameteiin the odd lines, alternatingwith trimeterin the evenlines. Ac-
centsmarksyllablesin the metricalstrongpositions,whichin this simplechildren’s songexactly
coincidewith the strongesbeatsof thetune;the dashand() areH&M’ s conventionsor marking
emptybeats.Hereis how Sharp& Karpelestranscribehe songasMr. Bridgessangit for themin
FranklinCounty Virginiain 1918:
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| would not marry a black- smith, he  smutshis noseand chin; I'd
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ra- ther marry a soldier boy That mar-chesthrough the  wind

Type4 lineshaveasyllablein thefourth strongposition,separatedrom thethird strongposi-
tion by anothersyllable(-dier in (1c)). In the grid representatioemployedby H&M, suchaline
lookslike this:

(2) Type4
X X
X X X X
X X X X X X X X
X X X X X X X X XX X X X X X X
I'd ra- ther mar- ry a sol dier boy

Type 3 lines (the even-numberedines in (1)) terminatein the third strongposition; the fourth
strongbeatremainsempty(marked( by H&M):

(3) Type3
X X
X X X X
X X X X X X X X
X X X X X X X X X X X XXX X X
He snuts his nose and chin



Type G lines (line (1a)) havea single syllable after the third strongpositionin the verse,which
falls on the fourth strongbeatin the song;H&M’ s dashin (1) signifiesthe empty beatbeforeit
(oftenfilled by a prolongatiorof the precedingsyllable).

(4) TypeG
X X
X X X X
X X X X X X X X
X X X X X X X X XX X X XX X X
I would not mar ry a black smith

(1) is aninstanceof a quatraintypewhoseprototypicalform is 4343— knownasthe BALLAD
STANZA (sometimegeferredto asCOMMON METER). H&M point out that the odd-numbered
linesin suchstanzasometimewary freely betweem andG, asin (1). Indeed,thisturnedoutto
beby far themostimportanttypeof freevariationamongline typesin thefolk songsheystudied®
H&M introduceafifth line type,F, definedasthedisjunctionof 4 andG, to representhisvariation.

The schemdor (1) would be F3F3, standingfor 4 B{é}&e Theyfurthernotethatthe choice

betweend andG dependsn thewording of the verse.In type 4 lines, thefinal syllablebearsat
leastasstronga stressasthe penult. In type G linesit is weaker:in traditionalterms,theyhavea
feminineending.

Lineswith afeminineendinghaveanothemrendition,H&M’ stype 3;. In this type of line, the
lone monosyllableafter the third beatis initiated beforethe fourth strongbeat, typically on the
interveningweakbeat(beat3;). Dependingon the tuneandin parton the singers preferences,
the very sameline of versemay be sungeitheras3; or asG, asillustratedby the following line
from TheGypsyLaddie(Child #200). In orderto makethe distinctionbetweenG and3; asclear
aspossibld reproducehecorrespondingranscriptionof Sharp& Karpeles1932in (5).

(5) a. Type3: Shesgone| with thegyp|senDavy () (S&K #33A)

Ao

0
£ 5 J
J =

Shes gone withthe gyp-sen Da- vy.

b. TypeG: Shes gone| with thegip|syD& — vy (S&K #33J)

# A
20! )
=i

Ik\
il
Shes gone with the gip-sy Da- vy.

0
s
J

Herearethe correspondingrid representationaccordingto H&M’ s conventionsn (6).

5Thesaméis true of literary verse;Macaulays Horatiusis probablythe best-knowrexample .However,variation
between3; and4 is not uncommon. Examplesin the FolkwaysAnthology include Bandit Cole Younger(Edward
Crain)andEnginel43(CarterFamily).

SHayes(2003)reformulateshe constraintsn suchaway thattheyapplydirectly to 4 andG, doingawaywith the
needfor the categoryF.



X X
X X X X
X X X X X X X X
X X X X X X X X X X X X X X XX
(6) a. Shes gone  with the gyp sen Da- vy 0
X X
X X X X
X X X X X X X X
X X X X X X X X X X X XX XX X
b. Shes gone  with the gip sy Da- vy

Thus,with respecto metricalform, type G linesareindistinguishabldrom type 3; lines, but
with respectto musicalperformancehey are morelike type 4 lines. Here comesthe first gain
of our modularstrategy By separatinghe constrainton musicalperformancegrom constraints
on the metricalform of stanzaswe canunify H&M’ s categories3; and G at the metricallevel
without positinga compositecategoryr, while at the sametime relatingG and4 at the level of
musical performancefour strongbeats). Metrically, we can considerall threeasa singletype
characterizedby a monosyllabidastfoot; let us call this metricaltype 3'. A 3’ line is of “type G”
if its final syllableis placedon the fourth strongbeat,andof “type 3;” if its final syllablecomes
beforeit. VariationbetweenG and4, then,is a consequencef exercisingin thefinal foot of its
four-footlinesthe optionwhich allowsafoot to be monosyllabic.The musicalimplementatiorof
suchafinal monosyllabicfoot is appropriateo the tuneto which it is sung:renditionG supplies
four strongbeatswhenthemelodyrequirest, rendition3; three;within thelimits imposedoy that
constrainthesingeris freeto decideandvariationis freeto occur

Theunificationof 3¢, G, andF as3' is madepossibleby the separatiorof metricalconstraints
on stanzagrom musicalconstraintsaandtext-to-tunealignment. It is not just a simplificationbut
hasthe benefitof straightforwardlyexcludingrare or non-occurringtypesof free variation,such
asG/3;, or 4/3, or G/3, asgratuitousviolationsof musicalparallelism:theyintroducea rhythmic
inconsistencyy mixing three-beaandfour-beatinesin correspondingositionsof stanzasSome
of themdo occurin exceptionakircumstanceskFor example 3; correspondso 4 in thefour-line
refrain stanzaof the songin (1). This correspondences allowedbecausef the differentmelody
to which thatstanzas sung.

(7) a. Soldierboy, | sol|dierbdy, (Type4)
b. Sol|dierbdy | for mé;| 0 (Type?3)
c. If éverl | getmarried (Type3)
d. A solldierswife |I'll bé.| 0 (Type3)

Anotherreasonwhy the modularizationis desirableis thatit correctly predictsan additional
type of interstanzavariation, namely betweenfeminine and masculinelines. Among the lines
considerechere,thesewould be 3/3 in H&M’ sterms! (The parallelvariation4/4 is evenmore
common.)For the samereasorthatwe expect3’ to be performedas” G” whenit alternatesn the
versewith 4 (for example,in the odd-numberedines of a 4343 quatrain,i.e. a so-calledballad
stanza),we expectit to be performedas“3;” whenit alternatesn the versewith 3 (asin the
even-numberedines of a ballad stanza). Ordinarily this variation can’t happenwithin a single
ballad stanza becausehe even-numberetines mustrhyme,anda 3; line cannotrhymewith a

7Of course,in that casethe extrafinal syllablescannotbe considerediegeneratéeet of their own becausehat
would destroythe metricalform of the stanza.Rather,at the metricallevel, this variationcorrespondso the familiar
optionof extrametricalityin iambiclines.



3 line. Acrossstanzasthough,rhymeis not an obstacleto this variation,andthereit is fact not
uncommonasin thefollowing balladstanzas.

(8) Oh,shetook him by thebridlerein, 4
And sheled him to the stable. 3 realizedas3;
“Here’s fodderandhayfor your horse youngman, 4
And meto bedif you're able, 3 realizedas3;

And meto bedif you'reable” (v. 1)

“I'll haveto sheatheny dagger, 3 realizedasG
My codpiecas withdrawn. 3
I'll donmy buglebritches, 3 realizedasG
| hearthemerryhorn, 3

| hearthemerryhorn? (v. 8)

(BugleBritches Niles 65A, Child #299)
Notehow 3 is realizedasG in oddpositionswhereit matchest in otherstanzasandas3; in even
positions,whereit matches3 in otherstanzasNote alsothatthetheorycorrectlypredictsanother
typeof variation,betweerd’ (realizedas4;) and4, asseenn (9):

(9) Oh,it'sdown,down,downwentthativory comb, 4

And wild herhairdid toss, 3
For nonedid know aswell asMargot 4’ realizedas4;
How muchshesufferedioss.(v. 4) 3
Lady Margotdiedlike hit mightbeatnight, 4
SweetWillie, hedied of themorrow 3 realizedas3;
Lady Margot,shediedof apureheatrt, 3 realizedasG
SweetWillie, hediedof hissorrow (v. 13) 3 realizedas3;

(Lady Margotand SweetMlliam, Niles 29A, Child #74)

A moregenerabrgumentor separatingtanzgorm from text-to-tunemappings thatthesame
wordsarecommonlysungto differentmusicalmeasuresyet maintaincertaininvariantconstraints
on stanzgorm. For example pneversionof the songcitedin (9) beginslike this:

(10) SweetWil|liam ardse| onemor|ningin May,
And dréssed him<lf | in blue
Praytéll | usthislong,| long, l6ve,| saidthéy,
Betwéen| lady Méargaretandyou.

This songis in iambic/anapestiballad stanzaswith the line pattern4343and ABAB rhyme. It

wastraditionallysungbothin triple measurd?, S&K #20P p. 145)andin duplemeasuré?, S&K

#20A, p. 132,#20D,p. 137,0r , S&K #20J,p. 143). For H&M thesewould be differentstanza
forms: the former would be 5454 (seetheir Web Appendix), the latter would be 4343 Let us
compardt it with anothefamousballad,Lord Bateman(a.k.a.YoungBeichan Child #53):
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(11) Lord Batgmanwas| ano|bleLord,
A nolbleLord | of high| degée
He shipped| himslf | onbbdard| aship
Somefo|reigncountry for | to sée.

This songis in strictiambicLONG METER stanzag4444) againrhyming ABAB — anothercom-
monmetricalform in folk songquatrains.Traditionallyit wassungto threedifferentmeasures%

time (#37in Bronson1959,413ff.),  time (ibid. #2), andg time (ibid. #25). Theseall corre-
spondto differentgrids,andthereforeto differentstanzaformsaccordingto H&M. But thefactis

thatthe stanzashapen eachof thesesongshoweverperformed|s fixed: iambic/anapestiballad
stanzasn (10), andiambiclong meterin (11). Thesemetersarewell-establishedraditionalverse
formsthatfolk poetswork with. In theH&M schemetheydissolveinto a multiplicity of formally
unrelatedyrid patterns.

The heartof the matteris how text andtune arerelatedin a songtradition. Obviouslythey
mustbe reasonablywell matchedto eachother,andthey havea moreor lessfirm conventional
associationYettheyareto somedegreandependentTheycanoriginateanddevelopseparately
andlines, couplets,andentire quatrainscanfloat from onesongto another A newly composed
songcan be sungto an old melody and an old songcan get a new melody (Hayes2003, fn.
12). This meangthattherelationof verseform to musicalperformances not so closeasH&M
claim. Therefore,insteadof defining a stanzaform in termsof the grid alignmentof positions
in musicalperformance| treatstanzaform andmelodyasseparatestructuresetweenwhich an
orderlycorrespondenceusthold. Accordingto thisview, themeterof asong,includingits stanza
form, is subjectto its own constraintandhasits ownindependengxistencavhichdoesnotchange
with thetune.

One doesnot haveto listento folk songsfor very long to realizethat that correspondence
betweernthe strongbeatsin meterandmusiccanbe extremelyindirect. Somesingersachieveex-
citing effectsby playingwith thetiming, drawingoutsomesyllablesovermanybeatsandcrowding
othersinto asinglebeat®

A furtherargumentor separatingonstraint®n musicalperformancdérom metricalconstraints
on stanzaform is thatthe metrical constraintsareapplicablealsoto literary versethatwasnever
meantto be sungor chanted.This holdstrue not only for imitationsof folk genresput alsofor
purely literary stanzaforms which haveno counterparin songs. In general literary inventions
obeythe samelaws of stanzaconstructionasfolk poetry namelyparallelismandclosure merely
in a lessstereotypicaland sometimesexperimentalvay. For example the ballad stanzacanbe
expandedyy doublingthe odd-numberedines (443443with AABCCB rhyme, sometime<alled
commonparticularmeter,e.g.Dylan Thomas’A Processn the\Weatherof theHeart), by addinga
third couplet(434343 ABCBDB, e.g.Longfellow’ TheSlave'sDrearm). Doublingthe quatrainand
tying thetwo quatraindogetherby puttings=c yieldsthe Romanceballadestanza ABABBCBC),
which doesof courseoriginatein songs. Otherliterary modificationsfor closureare ABABBCC
(rhymeroyal), ABABBCBCC (the Spensestanza)andABABCCB (the Thompsorstanzawherecc
is feminine),andABABABC C (Ottavarima). Thesestanzadormsaresimply moreornatemanifes-
tationsof the sameorganizingprinciplesthatwe seeat their simplestin folk songquatrains.

8Many examplesanbe heardon the FolkwaysAnthology: TheButcher'sBoy (Buell Kazee) JohnHardy wasa
Desperate.ittle Man (CarterFamily), Stackaleg¢FrankHutchison) WhiteHouseBlues(CharliePooleandthe North
CarolinaRamblers).



To summarizethemodularapproachunifiesthetreatmenbf meterin songsandspokernverse,
andaccountdor thefactthatmetricalform remaingnvariantacrosglifferentmusicalmeasuresAit
amoretechnicallevel, it makesfor a simplermetricalinventory andcorrectlypredictswhy some
line typesalternatewith eachother,andwhy othersdo notoccuratall. Theparticularsfollow.

2.2 Deriving the quatrain typology

Returningto folk verse let’s reviewwherewe stand.Classifyinglines by their final cadencelike

H&M, but simplifying the typology by folding their line typesG, 3;, andF into a singlemetrical
type 3, we areleft with threetypesof linesin all, 4, 3, and3, which aredistinguishedy whether
the lastfoot is binary (call it F), unary(f), or empty (). Whattypesof quatrainscould be built

from thesdines,andwhich of thosequatrainsarein actualuse?We’ll answetthis questionn two

steps,by considerindfirst the subclasof RHYMING QUATRAINS, which are of the form ABCB,

whereat leastthe even-numbere¢B) linesrhyme. (The odd-numberedines A andC may also
rhyme,but moreoftentheydo not.) Thatincludesthe greatbulk of the folk songmaterialunder
study The secondsubclassomprisegjuatraingn which closureis achievedoy anotherstructural
device therefrain.

By unifying G, 3, andF as3, we havereducedH&M’ s 625 theoreticallypossiblerhyming
quatraingo 3*=81, of which ninearereliably attestedIn table(12) theyarelaid out ascombina-
tionsof two coupletgdistichs) thefirst givenby therow andthesecondy thecolumn. Thefigures
in parenthesegive the numberof exampleof eachtypethatH&M reportfrom their corpus®

(12)

[ [ 44 ] 43 [ 43| 34| 33 | 33 | 34| 33 | 33 |
44 | 4444] 4443 | 4443] 4434 | 4433 | 4433 | 4434 4433 | 4433
03| © [ @] © | © | © | @ | © | @
43 | 4344|4343 | 4343|4334 4333 | 4333 4334|4333 | 4333
© |6 O] © | © | @© O] ©|©O
43 | 4344 4343 | 4343] 4334 | 4333 | 4333 | 4334 4333 | 4333
W | @ [y O | © | © 0] O | ©
34 |[3444| 3443 | 3443 3434|3433 | 3433 | 3434] 34333433
©l© O] O © | OO0 O©O
33(3344|3343|3343[3334|3333[3333(3334/3333 (3333
© | ©|O|® |6 | @00 ©
333344 3343 | 3343|3334 3333 | 3333 | 3334|3333 | 3333
© | © | ®| O © | 6y OO0
34 | 3444| 3443 | 3443| 3434 | 3433 | 3433 | 3434 3433 | 3433
© | © O] O | © | ©|0O0]O)(@
33 |[3344| 3343 | 3343] 3334|3333 | 3333 3334|3333 | 3333
© | © O] O © | 0|0 ©O]C@O
33 | 3344 3343 | 3343| 3334 | 3333 | 3333 | 3334 3333 | 3333
© @ | ®]lo | © 00O

% havetried to separatenon-rhymingrefrain quatrainswhich aretreatedseparatelyn 2.4 below Someof the
figuresin (12) are inflated becauseH&M don'’t consistentlyseparatehe statisticsfor the two types. This is not
importantfor now, butit will potentiallybea consideratiomaterwhenwe turnto therelativefrequencie®f thetypes.
Notealsothat,for thereasonstatedn thetext, | haveclassifiedH&M’ stypeF as3'.
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This reducedableis animprovementin thatall the combinationsiow at leastfit on a page,
but evensoit is still ratherdaunting. It can be further pareddown by noting that, of the nine
theoreticallypossibletypesof coupletsonly six occur,namely44,43, 43,33, 33, and33. The
otherthreetypes, 34, 34, and 33, areabsentfrom both halvesof quatraing(with the exception
of oneoccurrenceof 33'34). The missingtypesof coupletsarenotarandomclass:theyarejust
thosein which the secondine is longerthanthefirst. The generalizationthen,is thatthe lines
of acoupletmustnotincreasan length. AdoptingH&M’ s conceptof SALIENCY asmeasuredby
theinverseof length(shorterlinesaremoresalientthanlongerlines), oneway of formulatingthe
descriptivegeneralizatiorwould be (13).

(13) A coupletmustnothavedecreasingaliency

Alternatively, we candefinea coupletasPARALLEL if its linesareequallysalient(i.e. of thesame
length)andsALIENT if its linesaredecreasingn length,andrephrasehe descriptivegeneraliza-
tion as(14).

(14) A coupletmusteitherbe parallelor salient.

In a frameworkwhere constraintsare inviolable, (13) might seempreferableto the disjunctive
formulationin (14). In OT, however,(14) can be thoughtof naturallyin termsof competition
betweertwo constraintsyhich cannotboth be obeyedat the sametime:

(15) a. SALIENCY: A coupletis salient.
b. PARALLELISM: A coupletis parallel.

Of thesedifferentwaysof formulatingthe generalization(15) is mostlike H&M’ s (althoughthey
do not define saliencyand parallelismexactly like this), and we shall seethat it indeedturns
out to work out bestfor the full system. To the extentthat we canderive stanzaform from the
competitionbetweensaliencyand parallelism,we havesupportfor an OT modelin which such
constraincompetitioncanbetreatedby freeranking.

Takinginto accounthe generalizationust obtained(whetherexpresse@s(13), (14), or(15)),
we canerasdéherowsandcolumnscorrespondingo thethreesystematicallynissingcouplettypes
from the chart. Doing so givesusthe moremanageabléisplayin (16). | havereversedheorder
of 43 and43 to makethe following expositionmore perspicuousand numberedhe rows from
(1) to (6) andthe columnsfrom (a) to (e) for easyreferencesothate.g.(3c) refersto the quatrain
form 4343.



(16)

| [a.44]b.43]c. 43 [d. 33 [e.33] . 33]
1. 44 [ 4444] 4443] 4443 | 4433 | 4433 | 4433
(203) | (35) 1)

2. 43 | 4344 4343|4343 | 4333 | 4333 | 4333
(1) | (188)| (1)
3. 43 | 4344| 43434343 | 4333 [ 4333[4333
(64) (1)
4. 33| 3344|3343(3343 (333333333333
(5)
5. 33 | 3344] 3343|3343 | 3333 | 3333|3333
®) ) | @

6. 33 | 3344| 3343] 3343 | 3333 | 3333 | 3333
(6) @ | @

Inspectionof thenewchartrevealghatmostof theoccurringquatraintypesarelined up alongthe
NW/SEdiagonaljn roughlydescendingrequencywith asmallergroupdownthe seconccolumn
(columnb), but skippingtwo of the cells (3b and 4b). Soto a first approximationwe can say
thatthe two coupletsof a rhymingquatrainmusteitherbeidenticalin form (thediagonal),or the
secondf themmustbe a maximallysalientcouplet43 (columnb). This suggestshat,ata higher
level, quatrainsare organizedby a similar principle as couplets:quatrainsmustbe composedf
parallelcoupletsor their secondcoupletmustbe maximally salient,whichis to say43. To make
this visually clearlet us shadeall cellsin the chartwhich do not conformto the conditionsjust
stated.

(17) Rhyming Quatrains

| [a.44]b.43]c.43[d. 33 [e.33]f. 33]
1. 44 || 4444 | 4443 | 4443 | 4433 | 4433 | 4433
(203) | (35) (2)

2. 43 || 4344 | 4343 | 4343 | 4333 | 4333 | 4333
(1) | (188) | (1)
3. 43 || 4344 | 4343|4343 | 4333 | 4333|4333
(64) 1)
4, 33 3344/3343|3343|3333|3333|3333
(5)
5. 33| 3344| 3343|3343 | 3333 | 3333|3333
(8) 84) | (@

6. 33 || 3344 | 3343 | 3343 | 3333 | 3333 | 3333
(6) (1) (1)

Theunshadedreanow containsall the attestedthymedquatraintypes(exceptfor the unique
instancesn the shadedcells, which | assumeare not part of the core system),but thereis still
overgeneratiornn two cells: types(3b) 4343 and (4b) 3343 do not occut (H&M'’ s constraint
systemprecludesthe former and admitsthe latter, but neitheris attestedn their corpus.) The
reasonfor this gapis obviouswhenwe recall thatin rhymedfolksongquatrainsthe secondine

10



mustrhymewith thefourth 1° Simplybecausef thephonologicakquivalenceéhatrhymerequires,
a masculindine canonly rhymewith a masculindine, anda feminineline canonly rhymewith
afeminineline. Forexamplejn folk songswe find no “rhymes” betweerstresse@ndunstressed
syllables,suchasthosebetweenDavy and seeand betweenmorningandring in the following
constructeatoupletst?

(18) a. LadyMargothasput on hersilken gown
To gb with thegipsyDavy.
Shes riding with him on a milk-white stted
Someforeignlandto sée. (construct)

b. Lady Margotdiedlike it mightbeatnight,
SweetWilliam, hediedin themorning.
Lady Margotwasburiedin hersilken gown,
SweetWilliam wasbUriedwith herring. (construct)

Theevenlinesdo notrhymeevenif performedasG lines. Therefore sincealine of type3' cannot
rhymewith aline of type4 or 3, bothcoupletsof arhymedquatrainmustendthe sameway;, either
in amasculindine (types44,43,3'3, 33) orin afeminineline (types43, 33). Thisexcludeghe
two unshadedbutunattestedjuatraintypes4d343and(4b) 3343in (17),aswell asfourteenothers
which havealreadyfallen by the waysidebecausehey are neitherparallelnor salient. Blocking
outthesesixteenrhyme-incompatibléypeswith adarkershadingeavesiinewhite cells,andthey
correspondo the nine attestedypesof rhymingquatrains.

(19) Rhyming quatrains

| [a.44]b.43]c.43 [d. 33 [e.33] . 33]

1. 44 || 4444 4443 4433 | 4433
(203) | (35) (1)

2. 43 || 4344 | 4343 4333 | 4333
(1) | (188)

3. 43 4343|4333

4. 33 33433333

5. 33

6. 33

Having mappedt theterrainprovisionally let's proceedo the analysis.

10Quatrainsccomposedf rhymedcouplets(rhymeschemeaBAaB) alsooccur,but almostall of themseemto be of
thed444type.

Lapparentexceptiongesultfrom the fact thatthe folk tradition allows sometypesof trochaicwords, especially
thosein -y, to beactuallypronouncedambicallyin line-final position,usuallyunderstressclash(seeHayes2003for
aformalaccount).| think this stressnversionwould not occurin (18), butit would be normalin a (constructed)ine
suchasShe’sgbnewith ybungDawy, turningit into aregular3 line, which of coursecanrhymewith anothei3 line or
4line.
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2.3 The constraints

Like H&M, | understandaliencyto beagradientpropertyanddefineit relationally: aline or other
unit is salientin relationto anothersimilar unit. But | take saliencyto be a syntagmatiaelation
betweersisterconstituentsA coupletwhosesecondine is 3 is salientif its first line is 4 or 3, but
notif its first line is 3. And justassaliencyis a matterof contrastbetweensisterconstituentsso
degreeof saliencyis a matterof the degreeof thatcontrast.

Assume uncontroversiallythefollowing hierarchyof verseconstituentg¢cf. H&M 475).

(20) Quatrain
Couplet|(distich)
Li’ne
Half-line (|hemistich)
|

Foot

Beat

Eachunit but the lowestis madeup of exactlytwo units of the nextlower level (exceptpossibly
for the specialcaseof refrain quatrainsjf my aboveconjectureabouttheir constituencys right).
It is becausef this highly regimentedinary metricalhierarchythatatype 3 line is perceivedas
endingin anull (empty)foot (), andatype 3 line is perceivedasendingin a unary(degenerate)
foot (f).12

We definesaliencyasa primitive at the lowestlevel, the foot, anddefinethe saliencyof larger
constituentsecursively A line consistof four feet,eachhavingtwo metricalpositions,or BEATS,
of which oneor bothmayremainempty Descriptively saliencyis theinverseof length,measured
in beats:a full foot (F) is NONSALIENT, areducedoot (f, () is SALIENT. Theoretically we take
saliencyto beunfaithfulnessspecificallymismatchebetweermetricalpositionsandthelinguistic
elementghat correspondo them. In Englishverse,saliencyresultsfrom an unfilled positionin
themetricalgrid, definableasa violation of thefaithfulnessconstraintM AX BEAT:

(21) MAXBEAT: Beatsarerealized.

Assumethateachunrealizedbeatincursaviolation of (21). ThenF is the maximallyfaithful foot
type,and(, with bothits emptybeatsjs maximallyunfathful. By puttingsaliency= unfaithfulness,
we obtainthe hierarchy:

(22) a. Full foot (F): [00] (perfectmatch,nonsalient)
b. Degeneratéoot (f): [o] (mismatchsalient)
c. Null foot ((): [ ] (maximummismatchmaximally salient)

12To be consistentith our notationfor lines, the reducedoot typesshouldreally be labeled) and’, andthefull
foot 1, butl will continueto usethe(, f, andF for clarity.

12



Diverging from H&M, we then define saliencyand parallelismat higher levels of metrical
structuren recursivefashion.

(23) Definitions

a. A constituents SALIENT if its lastimmediateconstituenis themostsalient.
b. A constituents PARALLEL if its immediateconstituentareequallysalient.

At the quatrainlevel, the couplettype 43 hasa privileged statusin that it is the only type
of coupletthat canclosea nonparallelquatrain. Therearetwo plausiblewaysto distinguish43
formally from theothersalientcouplettypes43 and3'3. Onewayistoview 43astheMAXIMALLY
SALIENT couplettype. Anothercharacterizatiof 43 is asa salientcoupletwhich containsonly
unmarkedbinary)feet. Thelattermeandormally thatit obeysthe constraintFooTBIN, whichis
standardn metricsandmetricalphonology

(24) FOOTBIN: Feetarebinary.

With the presentdata,at anyrate,thesetwo waysof singlingout43 areempiricallyindistinguish-
able. Conceptuallythe seconds perhapgpreferablebecausd-0OTBIN is neededanywayto pick
out meterswhich prohibit degeneratéeet (3’ lines),thatis, meterswhich allow only 4343,4444,
3343 and3333quatrains(We will encounteonesuchmeterin sectiond below)

Theconstraintonfolk songstanzasthen,arethese:

(25) Constraints

a. SALIENCY: A constituents salient.
b. PARALLELISM: A constituents parallel.
c. CLOSURE Thesalientcoupletof a salientquatraincontainsno markedfeet.

No metricalconstituentat any level canbe both salientandparallel. Therefore if both (25a)and
(25b) are visible in a metrical system,they mustbe able to dominateeachother, i.e. they are
crucially freely rankedwith respecto eachother Exceptfor this, the constraintanbearbitrarily
ranked,or unranked.

Applicationof (23a)at eachlevel of the metricalhierarchyyieldsthefollowing:

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

b. A lineis salientif its seconchemistichis moresalientthanthefirst. Hence the salient
linesarethoseof type 3’ and3 (in termsof hemistichs21’ and21).

c. A coupletis salientif its secondine is moresalientthanthe first. Hence,the salient
coupletsare43, 43, and3'3.13

d. By (25c)thefinal coupletof a salientquatrainis notonly salient,outunmarkedj.e. it
is of theform 43.
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The following summarytable showshow saliencyand parallelismat different levels of the
metricalhierarchycombineto derivethe observedypology.

(27) : :
| | Nonsalient(parallel) | Salient
Feet F (oo) f(o),0
Hemistichs| 2 (=FF) 1 (=Ff), 1 (=F0)
Lines 4(=22) 3 (=21), 3(=21)
Couplets | 44,33, 33 43, 33,43
Quatrains | 4444...,3333 *4443...,*333'3, 4443..., 3343

2.4 Refrain quatrains

Refrain quatrainsare muchlesscommon. Unlike the type discussedo far, they do not haveto

rhyme, probablybecausehe closurefunction of rhymeis servedby the refrain constituent. In

fact, in the limiting case therepeatecelementof therefrainis just the lastword of the lastline,

effectively functioning as a cross-stanzahyme. For example,this songhasten stanzasgach
consistingof threerhyming4 linesplusarefrainline which endsin Shiloh

(28) All you Southernersow drawneat, 4
Unto my storyapproactyou here, 4
Eachloyal Southernes heartto cheer 4
With thevictory gainedat Shi— loh. 3

TheBattleof Shiloh(Sharp& Karpeles#136)

As far as| cantell, refrain quatrainsallow all metricaltypesin (19), plus a few additional
ones:4443 (8x), 3333 (3x), 4433(5x), 4343 (2x), in additionto a sprinklingof entirelyunique
guatraingHayesandMcEachern998:496f.).

The occurrenceof the newtype 4343 in refrain quatraingills a gapin the typology of (19):
remembethatour metricalconstraintpredictthistype,andthereasons doesn’toccurin rhyming
guatraings thatthe even-numberetines 3’ and3 cannotrhyme. In refrain quatrainghymeis not
afactor,sothistypeis expected.

To fit refrainquatraingnto our constraintsystemwe mustmakesomeassumptionabouttheir
constituenstructure.Theydo not seemto consistof two coupletsput simply of four coordinated
lines([4443]), orin somecase®venthreelinescappedy arefrain([444][3]), asin thischildrens
song(Sharp& Karpeles#264):

13Grosslyspeakingthe effectis to put shorthemistichsat the end of linesandshortlines at the endsof couplets.
(SeeFriedberg2002for arelatedgeneralizatioraboutRussiantetramete) This might seemto contradictthe well-
knowntendencyo putheavyelementdast. Butaccordingo theproposaln thetext, it is anentirelyseparat@rinciple,
basedon putting salient(marked)elementdast. The formeris groundedn parsingefficiency the latteris a poetic
closureeffect.
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(29) Thisisthewaywe goto church, 4
Goto church,goto church, 4
Thisis theway we goto church, 4
Early Sundaymor— ning. 3

Thisis theway we washour clothes, 4

Washour clotheswashour clothes, 4

Thisis theway we washour clothes, 4

Early Mondaymor— ning. 3

(andsoonfor eachday of theweek)

In eithercaseconstraini{25c)is notapplicableasformulated sothatrefrainquatrainof types
4443 and 3'3'3'3 satisfyall constraintdn (25). Moreover,sincethe refrain neednot rhyme,the
masculine/femininenismatchbetweenthe even-numberedines is not an inhibiting factor The
occurrenceof theseadditionalquatraintypesin suchrefrain quatrainss thenexpected? As for
guatrainsof type 4433(unmetricaloy H&M’ s constraintdut attested timesin refrainquatrains
in their corpus,in additionto the single non-refrainoccurrencean (19)), | haveno firm analysis
to propose. They could arisefrom 43 coupletsby doubling of both lines. Alternatively, if they
havethe structurg[443][3], theywould literally satisfyour definitionof parallelism sincein such
astructureboththetercet443andtherefrain3 (= 21) aremaximallysalient.

2.5 Restrictivenessand locality

Besidesbeing simplerthanH&M’ s, and using very generaloff-the-shelfconstraintgatherthan
custom-mad®nes,this analysishassomeotherempiricalandconceptuabhdvantagesilt is more
accuraten thatit successfullyulesout severalnon-occurringhymequatraintypesthatH&M'’ s
systemadmits: *3;343 and*GG4G (our *3'3'43, type 4c in (19)), *33F3 and *33G3 (our
*3333, 6ein (19)), and 3;3;F3; (excludedfor the samereasonas *3’343). This OVERGEN

ERATION PROBLEM is a direct consequencef their failure to separataneterfrom text-to-tune
alignment.

SALIENCY andPARALLELISM applyateachlevelto determinéhowaunitcombinesnto aunit
of thenexthigherlevel: feetinto half-lines,half-linesinto lines,linesinto coupletsandcouplets
into quatraingwherethelastcombinatioris subjectto anadditionalrestriction,(25c¢)). Thatis why
the propertiesof unitsat differentlevelsof the metricalhierarchyaresubstantialljthe same.This
cross-levefeneralizationvasnotedby Hayes& MacEachernn theWebappendixo theirarticle,
but not formally built into their theory The presentapproachexploitsit to obtaina substantial
simplificationof the constrainsystemandalongwith it amoreexplanatoryanalysis.

The modularapproachadvocatechereleadsusto expectcertainlocality effectsin the evalu-
ation of metricalconstraint.The acceptabilityof giventype of constituenis assessetbcally and
its distributiondependon saliencyandparallelismat the nexthigherlevel. Thewell-formedness

1Suchtypesas*433'3,*33'43, and*333'3 arestill unmetricabecaus¢heyhavea gratuitousparallelismviolation.
Thefirst threelinesareneitherparallelnor salientandthereforehe quatrainis unmetrical.

H&M (p. 481)discussa possibleexampleof *33G3, rightly pointingoutthatit couldbe a 44 couplet,asindeed
Sharp& Karpeledreatit in theiredition.
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of aquatraindepend®n the propertiesof thecoupletsthatit consistof, thewell-formednessf a
coupletdepend®nthe propertiesf thelinesthatit consistof, andsoon.

The dataprovidessomeevidencefor this kind of “metrical subjacency”. For example,no
quatraintyperequiresa specialtype of foot, andno type of foot is restrictedto justoneplacein a
quatrain.Becauseof this, thereducedoot types() andf arein principle availablenot only at the
endof aline or hemistich(in theline types3 and3'), butanywheren theline:

(30) a. Green| grow| therushesO typed
b. Lang,| lang| maytheirla | diessit Sir Patrick Spenstype4
c. First| night| whenl | gothdbme  Drunkard’s Special(FolkwaysAnthology),type4
d. Hair | 6n| acabbageg héad ibid., type 3f

However,in non-finalpositionstheyarenot motivatedby saliency hencemuchrarer

Still, the datadoesclearly revealtwo typesof globaldependenciegothinvolving constraints
on foot structureimposedat higherlevels. First, saliencyin final positionis inheritedupward
from lower to higher constituents— a cornerstoneof our analysis. Secondly constraint(25c)
asformulatedprohibitsmarkedfeet anywheren the closingcoupletsof salientquatrainswhich
requiresuniversalquantificationat the quatrainlevel overthe smallesiconstituents Althoughthe
limited natureof this globality is encouragingthe questionvhetherarestrictivemetricaltypology
canbedevelopednustbeleft to futureresearch.

3 Hayesand MacEachern: the details

3.1 OT metrics

Formalapproache® metricswereconstraint-baseldng beforeOT. Many operatedvith two kinds
of constraintsiNVIOLABLE constraintsywhichmustbesatisfiedby all andonly well-formedverse,
andPREFERENCES, which areviolablebutatthecostof complexity A metricalsystemor subsys-
tem, suchasarhymeschemeor a stanzaform, is definedby the designatedubsebf constraints
thatit mustsatisfyobligatorily. The preferenceamongthe permissiblerealizationsof thatform
aredefinedby someselectionof the remaininguniversalconstraints.In oneor anotherway, ev-
ery theorymusthavesomethinghatcorrespondso this distinctionbetweerinviolable constraints
andpreferencesAmong currentlyavailabletheoreticalarchitecturesQT is the theoryof choice
for this,becausét modelscompetingconstraintandpreferencespredictsthatpreferences one
systemtypically correspondo obligatoryconstraintsof anotherandmakesstrongtestabletypo-
logical predictions.But it is importantto understandhat OT is just a formal theoryof constraint
interactionanddoesnotby itself haveanythingto sayaboutmetrics.Forthatwe needanactualset
of metricalconstraintsandtherearemanydifferentideasaboutwhattheseook like (seeGolston
1998andFriedberg2002for two recentproposals).

H&M’ s theory hasthe form of a setof markednesgonstraintsanalogougo thoseusedin
phonology Eachmarkednessonstrainimposesomemetricalwell-formednesgondition.Every
well-formedquatrainpatternis not only goodenough— it is the bestundersomerankingof the
markednessonstraints H&M dealwith preferencedy augmentingheir markednessonstraints
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with a quantitativecomponentfor which they usestochasticOT. Eachconstraintis assigneca
placeon a scaleof realnumberswhich governsits likelihood of outrankingotherconstraintsand
beingourankedoy them.

Oneproblemwith this approactis thatit doesnot relatefrequencyintrinsically to unmarked-
ness. Much traditionalwork showsthat the mostfrequentmetrical structurestendto be those
which arethe simplest.For H&M, the questionof differencedn relativecomplexitysimply does
notarise.Eachquatraintypeis simply the bestundersomeconstraintranking. It is thenumerical
partof the metricalgrammarthatmodelsthe patternof relativepreferenceamongthe competing
optima. Small or large adjustment®f the numbers,evenkeepingthe rankinginvariant,change
thesepatternsn delicateor radicalways. Let's call thisthe MARKEDNESS PROBLEM.

Anothergeneralproblemwith characterizinga stanzaform asthe optimal outputof a setof
rankedmarkednessonstraintss the HARMONIC BOUNDING PROBLEM: how to distinguishtwo
stanzaforms thatdiffer in only in strictness.The looserof them,requiringsatisfactionof fewer
constraintscannotbe characterizedby any rankingof independentlynotivatedmarkednesson-
straints.For example considerthe the two commonesthyming patternsoundin folk songqua-
trains,ABCB andABAB. Theyshareherequirementhattheeven-numberelinesmustrhyme,but
the ABAB schemén additionrequiresthatthe odd-numberedines mustrhyme. A stanzawhere
bothline pairsrhyme,suchas(10), obviouslysatisfiesboth theseconstraints.How to definefor-
mally a verseform, normalin folk songsthatrequiresonly odd-numberedinesto rhyme? The
problemis thatthe ABAB stanzaype satisfiesall the markednessonstraintshatABcB doesand
thensome— in OT terms,ABCB iSHARMONICALLY BOUNDED by ABAB. In orderto characterize
thelooserrhymeschemeaBCB asthe optimal outputto somesystemof rankedmarkednesson-
straints,we would haveto find somerespecin whichit is moreharmonicthanAasas. We would
needsomethingike an “anti-rhyme” constraint,but that will not do becausenBAB stanzadike
(10) arenot prohibitedin ABCB verse,theyarejust notrequired Forexample,(10)is an ABAB
stanzan anotherwiseaBcB song,see(9).16

To anticipatethe discussionbelow: the analysisproposedbelow eliminatesthe harmonic
boundingproblem by positing a FAITHFULNESS constraintwhich may be rankedamongthe
markednessonstraints (Hayes2003himselfusesthis deviceto solvethe problemof optionality
in prosodiccorrespondence.FAITHFULNESS dictatesthat the wording of the input be retained
in the output, evenif thatleadsto violationsof lower-rankedconstraints. On this assumption,
the differencebetweerthe ABAB andABCB rhymeschemesouldbe characterizedby alternative
rankingsof thefollowing constraintst’

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

b. FuLL RHYME: Alternateeven-numberedndodd-numberedines of a quatrainmust
rhyme.

c. FAITHFULNESS: Keeptheinputwording.

Theranking(31b) > (31c)definesaverseform with anABAB rhymeschemeTheranking(31a)
> (31c)> (31b)definesaverseform with anascs rhymeschemein which theeven-numbered

186sychexamplesanbe easilymultiplied. Therhymingrequiremenbf Skaldicverseis satisfiedeverybit aswell
by half rhyme(assonancegsby full rhyme.Systemavherealliteratingwordsmusthavethe sameC- alsoallow CV-
alliteration.Fully binary (iambic/trochaic)inesarepermittedin dolnik verse.

" Theseconstraintsare merelyillustrative. Othercharacterizationsf the rhymepatternsare conceivableput the
pointshouldbeindependendf which of themis correct.

17



lines of a quatrainmustrhyme (and the odd-numberedines may rhyme). Thus, althoughthe
traditionalideaof a meterbeing“subjectto” or “not subjectto” that constraintmakesno sense
within OT, it canbe adequetelysimulatedby the rankingof FAITHFULNESS with respectto that
constraint.

Theharmonidooundingproblemis nottheonly infelicitousconsequencef thenotionthateach
stanzatype is optimal undersomerankingof universalmarkednessonstraints.It leadsdirectly
to gapsin coverageandunnecessargomplications.l developthis pointin sections3.2-3.4,and
thenshowhow my proposedlternativeavoidsthem,withoutlosingany of therealinsightsof the
H&M theory

We can divide H&M’ s constraintsroughly into three classeswhich deal respectivelywith
saliency parallelismandcorrespondenceetweermetricalpositionandmusicalbeats.Theseare
takenupin turnin 3.2-3.4.

3.2 Saliency

H&M definesaliencyby meansof the auxiliary conceptof a CADENCE andCADENTIALITY. A

(rhythmic)cadencas thegrid placemenbf thefinal two syllablesof theline (p. 476). Thecaden-
tiality of aline typeis measuredy the numberof beatsassignedo its cadence.The moregrid

positionsthe cadenceoccupiesin the song,the more cadentialthe line. More precisely caden-
tiality dependsgprimarily on the numberof grid positionsassignedo its final syllable;whenthis

yieldsatie, it is resolvedby thenumberof grid positionsassignedo the penultimatesyllable. The
following hierarchyof cadentialityresults(p. 484-485):.

B2)3>»3F>G>4

As explainedabove,l view the distinctionbetween3; and G as a choicebetweentwo musical
settingsof a3’ line of verse.l adopttherestof the hierarchyunchangedhut asexplainedn (22)—
(25)1 don'tstipulateit butratherderiveit from faithfulness.Thefollowing discussiomdemonstrates
thevirtuesof thisapproach.

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

(33) A metricalconstituents (categorically)SALIENT if

a. itsfinal rhythmiccadences morecadentiakhanall of its nonfinalcadences,
b. all of its nonfinalcadencesreuniform.

The (b) part of H&M’ s definition of saliencyis satisfiedif all cadencesn questionare of the
sametype. Thus,thesalientquatrainsare444G,4443, 4443,GGG3;, GGG3, 3:3:3;3, thesalient
coupletsare just the secondhalvesof the salientquatrains,namely4G, 43, 43, G3;, G3, 3;3,
andeachline typeis trivially salient. The degreeof saliencyof a constituents assessebtly the
cadentialityof its final cadenceaccordingto the hierarchy(32). As anillustration, considerthe
quatrain3;343 By (33), the whole quatrainis nonsalientpothits coupletsare salient,andeach
line is salientin proportionto its cadentiality:the secondandfourth lines are maximally salient,
thethird line is minimally salient,andthefirst hasanintermediatedegreeof saliency

The notion of saliencyplaysa key role in mostof H&M'’ s constraintsmostdirectly in (34)—
(36):
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(34) LINES ARE SALIENT (H&M (38)): Asseswiolationsfor any nonsalientine, 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)): Asseswiolationsto the extentthatthe quatrainis
nonsalient.

Thisbringsoutanothewdifferencebetweerthetwo approachesor H&M, aconstrainsuchas(34)
LINES ARE SALIENT playsadirectrolein the evaluationof quatrainsjn fact, if this constraintis
rankedfirst, a quatrain3333results.For me,therelevantpropertyof 3333for quatrainstructureis
parallelism.

A subtletyof theH&M systemis that,in the gradientevaluationof (34) LINES ARE SALIENT
and(35) COUPLETS ARE SALIENT, quality trumpsquantity: for example the quatrain3343is a
worseviolation of (34) thanthequatrain3;3;3;3; is, becaus@venoneminimally salientline of the
form 4 is worsethanfour medium-salientines of theform 3;. My solutionneedsno counterpart
to this stipulation.

Both gradientandcategoricakaliencyplay arole in threefurther constraintsvhich dealwith
thecategoryof aLONG-LAST CONSTRUCTION, definedin (37) (H&M’ s(29)):

(37) A quatrainis aLONG-LAST CONSTRUCTON if:

a. its seconccoupletis salientby the all-or-nothingdefinition(33) (= H&M (22));

b. bothits [the couplets] first andsecondinesaremoresalientthanthethird line (by the
gradientdefinition[of H&M (23), essentiallyaccordingo thehierarchyin (32) above].

Althoughthe definition coversa numberof quatraintypes,the only long-laststanzaform thatis
actuallyusedis 3343(so-calledssHORT METER). Long-laststanzasrederivedwhenthefollowing
constrainis undominated:

(38) PREFERLONG-LAST (H&M (41)): Avoid anyquatrainthatis notalong-lastconstruction.

The nexttwo constraintdorm a hierarchy (39a)is subsumedy (39b), but (39b) is inviolable
(undominatedyvhereag39a)canberankeddifferently to give differentquatraintypes.

(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.

Thetreatmenbf this stanzaype revealsanotherdifferencebetweerthe approachesThe concept
of a “long-lastconstruction”is simply a type of salientquatrain,which requiresno specialdefi-
nitions or constraints® The conceptof “long-last construction”andthe constraintghat refer to

18A caveat:singling out 3343stanzasasa specialtype, if sucha thing provesto be necessaryis not easyon my
approachlt would probablyrequirespecifyingmaximalsaliencyat boththe quatrainandline levels.
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it areprobablyartifactsof H&M’ s OT approach?® It needgthembecausehe quatraintype 3343
mustnot only be goodenough— it mustbe the bestundersomeconstraintranking. If we don’t
adoptthisframework,we cangetrid of (37)—(39),which certainlyis awelcomemovebecausgust
this part of the systemis responsibldor the H&M systems above-mentionedvergeneratiorof
theunattestedjuatraintypes*3;3;43, *\GG4G, *3;3;F3;, *33G3 and*33F3.

3.3 Parallelism

H&M define PARALLELI SM by meansof the auxiliary conceptof a MAXIMAL ANALYSIS. A
maximalanalysigs thelargestsequencef salientconstituent€omprisingaquatrain(H&M 488),
formally definedlike this (H&M’ s (24)):

(40) Def: Let Cy, Gy, ... C, be a sequenceof adjacentmetrical constituentsexhaustinghe
materialof aquatrainQ. If for eachC of C;, C,, ... C,
a. C is salientby theall-or nothingdefinition (33) [H&M’ s (22)]; and
b. thereis no salientconstituenC’ dominatingC;

thenCy, C,, ... C,istheMAXIMAL ANALYSIS of Q.
Thefollowing two constraintareundominated.

(41) PARALLELISM (H&M (25)): The cadencendingthe units of the maximalanalysisof a
guatrainmustbeidentical.

Forexamplethequatraintype3;343satisfieparallelismin virtue of its maximalanalysig3;3][43].

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

This constraintcrucially employsthe categoricalersionof saliencydefinedin (33).

Recallthat for H&M, saliencyrequiresnonfinal cadenceso be uniform, which is just what
PARALLELI SM requiresof maximalanalysegsee(41)) — aredundancyNote alsothatH&M’ s
definition of saliencycontainsa parallelismcondition (33b), andthe definition of parallelismin
turn relieson saliency(via (40)). Both the redundancyandthewhiff of circularity areeliminated
in thealternativel proposedhroughtherecursiveapplicationof the parallelismandsaliencycon-
straintat eachlevel.

®Thiswould notbethecasef (38)weretruly unifiablewith theliteral “long-last” constraintasit appearsn natural
languagg(irreversiblebinomials,Heavy NP-Shift) andin verse(placemenbf caesuras)At the momentthis seems
rathera stretch giventhevery specificform of (37).
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3.4 Metrical Constraints

In H&M’ s OT system,3; and G musteachbe optimal undersomeconstraintranking, a result
achievedby positingthe following two constraintswhich roughly correspondo MAX BEAT but
are split into two antagonisticconstraintspnerequiring G, the otherrequiring 3;, andallowing
themto rankfreely with respecto eachothet

(43) FILL STRONG PosITIONS (H&M (31)): Fill thefour strongespositionsin theline.

High-rankedFiLL STRONG PosITIONSsforcesG insteadof 3;. High rankingof the nextconstraint
hasthe oppositeeffect, of forcing 3; insteadof G.

(44) Avoib LAPSE (H&M (32)): Avoid sequences which no syllableis placedin theinterval
betweeranytwo of thefour strongespositionsof theline.

Any theoryneedssomethindike (43), but (44) is moresurprising. The configurationin question
— anemptyweakbeat— is nota“lapse”in thetraditionalsenseof metricalphonology(nor is it
exactlya “clash” either). For us,thework of this constraints donein the text-to-tunesystem:3'
is implementedas3; whenthemelodyhasarestin thefourth strongbeat?°

Therealizationof aline astypeG or type4 is governedy MATCH STRESS Insteadof H&M' s
version,| reproducdhatof Hayes2003,which supersedet.

(45) MATCH STRESS
Assessaviolationif:

oi ando; (in eitherorder)arelinkedto grid positionsG; andG; respectively;

oj is morestressedhato;;

G; is strongerthanG;; and
e o; ando; occupythesamesimplexword.

In effect,alexical stresds matchedo the strongestwvailableposition.| would assumeanequiva-
lent constraintaspartof themetricaltheory

In sum:thenotionthateachattestedine typeis the bestundersomeconstraintrankingforces
H&M to posita numberof complexand otherwiseunmotivatedconstraintglus additionalcon-
ventionson their interpretation.Someof themhaveno otherpurposethanto singleoutdirectly a
particularline type. This proliferationof constraintompromiseshe factorialtypology of metri-
cal systems.

20)n H&M’ s analysisAvoID LAPSEalsoservedo limit thedistributionof emptyweakbeatsin lineslike (30).
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4 Relativefrequency

4.1 StochasticOT versuspartial ranking

Quantitativemetricaldataprovidea novelprovinggroundfor OT theoriesof variationandfor OT
itself. The challengehereis to makesenseof the massivedisparitiesin relativefrequencyamong
thedifferentquatraintypes.

An interestingandempiricallywell-supportedstudiedtheoryof variationin the OT framework
holdsthat variationariseswhenthe grammarspecifiesa partial ranking (Anttila 1997,2003). A
form Fis grammaticalf thereis afully rankedtableauconsistentvith thatpartialrankingin which
F is the optimal candidate.The probability of a form F is predictedfrom the proportionof those
tableauxrelative to all tableauxthat are consistentwith the partial ranking. For example,in a
grammarwith threeunrankedconstraintstherearesix tableauxfor any giveninput. Supposehat
for acertaininput A, two of thesetableauxselectoutputA; andfour selectoutputA,. ThenA; is
predictedo betwice asfrequentasA; is, asarealizationof A. In practice of coursethenumberof
constraintsyankings,andtableauxs muchlarger,the optionsmorenumerousandthe gradations
of relativefrequencyarecorrespondinglynoredelicate.

H&M’ s analysisis clearly incompatiblewith this perspectiveon variation. The frequencyof
thedifferentquatraintypesbearsno orderlyrelationto thenumberof constrainrankingson which
theyarederived.Forexampletherarestwell-formedquatraintype3333is obtainedoy anyranking
in which (34) LINES ARE SALIENT is undominatedSincethereareseverotherconstraintsvhose
rankingcanvary, thatmakesatotal of 7!=5,040tableaux.Ontheotherhand,oneof thecommonest
linetypes 4343 requiregheratherparticularranking(35) COUPLETSARE SALIENT > (43)FILL
STRONG POSITIONS > (44) AvoID LAPSE, whichis consistentvith amere5!=120tableaux.The
predictionis completelyoff course.

Instead H&M assume stochasti©T theoryof variationwhich positsthateachconstrainthas
arangeof fixed width, within which it canfreely vary. Constraintsmay outrankeachotherto the
extentthattheirrangesoverlap.(Thetheoryproposedy Boersmaandadoptedn laterwork also
by Hayes positsa probabilisticdistributionwithin therange;the centerof therangerepresentgs
mostlikely placein theranking,with probabilitydecreasingowardsthe margins.)To discoverthe
rangeof a constrainbn the continuousscale thelearnemmustgatherstore,andprocesgrequency
dataabouttheoutputvariants.This contrastsvith Anttila’stheory which derivesvariationpatterns
from the absenceof informationaboutthe mutualranking of constraintsjn effect claiming that
theycanbeacquiredwithoutfrequencyinformation.

The folk songdatais actually somewhatawkwardfor stochasticOT aswell, underH&M’ s
constraints. The problemagainlies with the constraints(35) COUPLETS ARE SALIENT, (43)
FILL STRONG POSITIONS, and(44) Avoib LAPSE Rankedasin (46a), they give the output
4343 Full demotionof COUPLETSARE SALIENT asin (46b)gives4444 Thesearethetwo most
frequentquantraintypesof all. By thelogic of the stochasti®©T model,theintermediataanking
of COUPLETS ARE SALIENT in (46c¢) shouldproducean evenmorefrequentoutputthanat least
oneof theotherrankings.But, disconcertinglyit givesatypewhichis substantialljesscommon
thaneither,namely4G4G (seeH&M’ sfn. 43 for discussion).

(46) a. COUPLETSARE SALIENT > FILL STRONG POSITIONS > AvoID LAPSE Output
4343(veryfrequent)
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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)

Thisis aninstanceof whatwe calledthe MARKEDNESS PROBLEM.

Oneof themostappealingdeasbehindAnttila’stheoryis thatvariationis moreeasilylearned
thannon-variation,becauset comesaboutwhensomeconstraintrankingis not learnedandthe
learnerremainsjn thatrespectin theinitial stateof entertainingalternativerankings.Remarkably
Anttila-styleanalysesin spiteof theirdiscreteandminimalistcharactertendto matchtheobserved
frequenciegeasonablywell, sometimesas accuratelyas the stochasticapproachwhich which
placesa muchgreaterburdenon acquisition,andextendshe powerof the theoryby bringingin
therealnumbers.

While the stochastianodelis lessrestrictivethanAnttila’s in this respectit is morerestrictive
in another It predictsthat the constraintsare strictly stratifiedalong the scale;the width of a
constraintsranges fixed, andonly its placeonthecontinuousscalerelativeto theotherconstraints
determineghe probability of the rankings. In Anttila’s partial ranking model, andin H&M’ s
versionof the stochastianodel, the rangeof a constraintcan overlapwith the rangeof a setof
rankedconstraints.Hereis a simple example. Supposeve havetwo rankedconstraintsC; >
C,, anda constraintC, which is unrankedwith respectto them. Assumethe candidatesCand,
Cand, andCand, whichsatisfyonly Cy, C; andC,, respectivelyThentherearethreefully ranked
tableaux:

47 a.Ci>C >0C, optimaloutput: Cang
b. C, >Cy, > C, optimaloutput: Cand
c.C>C>C optimaloutput: Cand

Anttila’stheoryentailsthatCand is twiceasfrequentasCang, andthatCand haszerofrequency
Theunorderedonstrainin this partialrankingis C,. Cand andCand eachviolatethis constraint
once. But Cand andCand do not havethe samefrequency In suchcasesthe frequencyof a

formis notsimply proportionalo the numberof its violationsof unorderectonstraintsn a partial

ordering. Quantitativestudiesof variationhaveturnedup severalinstancef this type (Anttila

1997 Ch. 3,4, 1998, 2003, Anttila & Revithiadou2000). We shall seethat the metrical system
underinvestigations anothersuchcase.

4.2 Formalizing the constraint system

The correlationbetweerthe frequencie®f the quatraingabulatedn (16) with the markednessf
their linesandcoupletsis a promisingstartingpointfor an explanatoryguantitativeanalysis.The
constraintsieededor the categoricallata,givenabovein (21), (24),and(25), arerepeatedelow
in (48).

(48) a. SALIENCY: Constituent@resalient.
b. PARALLELISM: Constituentareparallel.
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c. MAXBEAT: Beatsarerealized.
d. FOOTBIN: Feetarebinary.

With someadditionalassumptionswe canderivefrom theseconstraintsa quantitativemodel of
theactualfrequencydistribution.

First, we haveto spellouthowthe constraintsn (48) areassessedndhowtheyinteractin the
metricalgrammarto distinguishmetricalfrom unmetricallines.

Recallthatlinescomposeadf four full binaryfeet(type4 lines)violateneitherM AX BEAT nor
FooTBIN. All otherlineshaveoneor moremissingbeatstheyviolatethe constraintM AX BEAT.
Linescontainingunaryor ‘degeneratefeet(type 3) violate,in addition,the constraint~FOOTBIN.
Coupletsand quatrainsobviouslyviolate a constraintif they containany line thatviolatesit. In
additiontheymayviolate SALIENCY or PARALLELISM atthecoupletand/orquatrainlevel. Of the
nine theoreticallypossiblecouplettypes,two (namely3'4 and33) neverhavea chancebecause
theyarerejectedby all four constraintsthe otherssatisfyoneor moreof themasfollows:

(49) a. PARALLELISM: 44,33, 33
b. SALIENCY: 43,43, 33
c. MAXBEAT: 44
d. FOOTBIN: 44,43,33,34

Thereare 4!=24 possiblerankingsof the constraintsn (49). Eachrankingdefinesa type of
metricalstructure githera stanzaa couplet,aline, ahemistich,or afoot, accordingio thelevel of
analysis.Let ussupposehatlinesshorterthan3 andlineslongerthan4 arecategoricallyexcluded
by other,undominatedonstraintsyhichleavesuswith 3, 3, and4. Thesecancombinewith each
otherinto ninekindsof coupletspf which six aremetrical,aswe haveseen Eachtypeof metrical
coupletcanbepairedwith anotherof thesametypeto makea parallelquatrain.Thus,theproblem
of characterizinghe typesandrelative frequencyof parallelquatrains(the onesthat appearon
thediagonalin table(16), which form the vastmajority of all quatrainsanbereducedo thatof
characterizinghetypesandrelativefrequencyof couplets.

Of the nine theoreticallypossiblecouplettypes,only 43 satisfiesboth SALIENCY andFoOOT-
BIN. Therefore,whenboth theseconstraintsoutrank PARALLELISM and MAXBEAT, 43 is se-
lectedasthe optimalcouplet.And 44 is the only couplettype thatsatisfiedM AX BEAT. So,when
MAXBEAT outrankgheotherconstraintgor evenwheneveiit outrankgust SALIENCY), 44 is the
optimal couplet. In fact, all 24 possiblerankingsof (48a-d)yield either43 or 44. Thereforeto
derivethefour othercouplettypes(namely43, 3'3, 3'3, 33), andthe parallelquatrainsontaining
them,somethingnustbeaddedo the system.

H&M solvethe analogougproblemby addingconstraintghat favor all the othercoupletand
guatraintypes,sothateachof themgetsbe the optimal outputof at leastone constraintranking.
Theproblemsweidentifiedabovearetraceabldo this strategy:(1) the OVERGENERATION PROB-
LEM (too manyquatraintypesare predicted),(2) the HARMONIC BOUNDING PROBLEM (how to
characterizanetricalforms which differ merelyin strictness)and(3) the MARKEDNESS PROB-
LEM (thefrequencydistributionof the quatraintypesis not systematicallyelatedto complexityor
markedness).

A bettermethodis to complementhe four constraintan (48) with just oneotherconstraint,
FAITHFULNESS. By Richnesof the Base theinputto the constraintsystemis any metricalform
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whatever FAITHFULNESS dictatesthat the inputis realizedas such(ratherthanbeingreplaced
by somethingelse,or suppressed)The effect of FAITHFULNESS is to licenseany candidatenot
exludedby higher-rankedconstraintsas metrical. Constraintsankedabovethis cutoff-pointre-
strict metricality, while constraintsankedbelowit areinactive.We shallsaythatM is METRICAL

with respecto a constraintsystemif it is the optimal outputfor someinput. Tableau(50) shows
how 43 is metricalunderthe constraintrankingshown,when43 itself is takenastheinput!

(50)

| Input: 43 | SAL | Par | FAITH | FTBIN | MAX |
1. 44 * *

2.0 43 * * *
3. 43 N *
4 33| * * * *
5. 33 * * * *
6. 33 | * * *
7. 34 || * | * * *
8. 33 * * * * *
9. 3/4 * * * * *

Thereadercanverify that43and3' 3 arealsometricalonthesameranking,for theyaretheoptimal
outputscorrespondingo theinputs43 and3'3 respectively However,44 is unmetricalunderthis
ranking,for it neverthe optimaloutput.As tableau51) shows,is bestedoy threeothercandidates
evenin the mostpropitiouscasewhereit is the mostfaithful candidatej.e. whentheinputis 44
itself 22

(51)\ Input: 44 | SAL | PAR | FAITH | FTBIN | MAX |

1.0 44 *

2. 43’ * * * *
3.0 43 * * *
4- 3/3/ * * * *
5- 3/3 * * * *
6. 33 * * *
7. 34 * * * *
8. 33 * * * * *
9. 3/4 * * * * *

Similarly, 3'3' and 33 are unmetricalon this ranking, for any input. And it shouldbe clearthat
moving FAITHFULN ESS to any lower rank cutsdown the inventorygeneratedo just 43, for any
input.
Thisapproaclescapeshethreeabovementionedbjections.Theovergeneratioproblemdoes
notarisebecauseegardlessf input,theconstraintgeneratall andonly theattestedypesof lines,

2Forsimplicity, | markviolationsof theseconstraintsategoricallyratherthangradientlyin thetableauxthatfollow.
This shouldmakeno differenceto theresult.

2|t is immaterialwhich of thosethreeis the actualwinnerin this case.lf FAITHFULNESS is gradientlyevaluated,
it would betheonewhichis “closest”to theinput.
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couplets,and quatrains. The harmonicboundingproblemdoesnot arise becausdhe invariant
metricalform of a poemor songis definedby a specificranking of the constraintdan (48) with
eachotherandwith FAITHFULNESS. Onelimiting caseis where FAITHFULNESS ranksat the
bottom,sothatthe only quatrainggeneratedire4343 4443 and4444 dependingon the ranking
of (48a-d). As FAITHFUL NESS is promotedoverthe metricalmarkednessonstraintsthe system
becomesnorepermissive.Finally, in the otherlimiting case whereFAITHFULNESS outranksall
the metricalconstraintsanyinputis acceptedyhich is to saythe outputis prose.Whenat least
one metricalmarkednesgonstraintis visible (dominates~FAITHFUL NESS), the systemdefinesa
meter

Themarkednesproblemis solvedin thebestpossiblevay: we canderivethefrequencydiffer-
encesamongmetricaltypesby usingAnttila’s partialrankingtheoryof variation. Thefreeranking
of markednessonstraintggenerates limited numberof preferencepattern,amongthemthose
which areinstantiatedn thefolk songcorpusunderstudy Thisis shownin the nextsubsection.

4.3 A partial ranking account

Rankingscanbeeitherfree or fixed. If eachpermissibleankingis assignedhe sameprobability,
thenthe moreconstraintrankingsgeneratea metricaltype, the morefrequentit is. Therefore we
completeour definitionof metricality by addingthe quantitativeaspect:

(52) a. Mis metricalif is theoptimaloutputin sometableau.
b. Thefrequencyof M is proportionalto the numberof tableauxin whichit is optimal.

In the simplestpartial ranking, all four metrical constraintsn (25) would be freely ranked
amongeachother But asmentioned FAITHFULN ESS mustbe dominatedoy at leastonemarked-
nessconstrain{otherwisewe would haveprose). Which markednessonstraindominated=AITH -
FULNESS? Certainlynot MAX BEAT, for if it wereto rankaboveFAITHFULNESS, only 44 would
be derivable,whichis too strict. On the otherhand,FOOTBIN >> FAITHFULNESS would betoo
loose,becauset admitsthe unmetrical*34. The remainingpossibilities,namelySALIENCY >
FAITHFULNESS and PARALLELI SM > FAITHFULNESS, haveexactlythe desiredeffect. Either
oneof theserankings,or bothexcludethe unmetricalcouplettypes*34, *3’4, *3'3 (andof course
all quatrainghatcontainthem)while still admittingall themetricalones(asthereadercancheck).
Thus,the possiblemetricalgrammardor this systemare:

(53) a. SALIENCY > FAITHFULNESS
b. PARALLELISM > FAITHFULNESS
C. SALIENCY, PARALLELISM >> FAITHFULNESS

While the categoricakestrictionson couplets(andon parallelquatrains)canbe modeledby any
of thesethreefixed constraintrankingsoneof them,(53a),alsopredictsthe observedrequencies
quitewell. To seethis, considerthe effectof eliminatingall tableauxwhereFAITHFULN ESS dom-
inatesSALIENCY . It halvesthetotal numberof admissibleableauxfrom 5!=120to 60. These60
tableauxare displayedcompactlyin table(54), which lists all 24 rankingsof the four constraints
in (48), followed by four columnsrepresentinghe ranking of FAITHFULNESS amongthemin
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secondthird, fourth, andfifth position,respectively (Of course,t cannotbe rankedin first posi-
tion becausehatwould violate (53a)). The cells showthe possibleoutputsof the corresponding
tableaux(for the totality of inputs). The cellsrepresentinghe subsef 60 permissibleableaux
areunshaded.

(54) Coupletoutputsof rankingsconsistentvith SAL > FAITH (unshadedells)

Rankingof markednessonstraints Rankingof FAITHFULN ESS

2nd 3rd 4th 5th
SAL MAX FTBIN | PAR 4343 33| 4343 33 | 43 43
SAL MAX PAR FTBIN || 4343 33| 4343 33| 4343 33| 43
SAL FTBIN | MAX PAR 4343 33| 43 43 43
SAL FTBIN | PAR MAX 4343 33 | 43 43 43
SAL PAR MAX FTBIN || 4343 33| 4343 33 | 4343 33 | 43
SAL PAR FTBIN | MAX 4343 33| 4343 33 | 43 43
MAX SAL FTBIN | PAR 44 44 44 44
MAX SAL Par FTBIN || 44 44 44 44
FTBIN | SAL PAR MAX 4443 43 43 43
FTBIN | SAL MAX PAR 4443 43 43 43
PAR SAL MAX FTBIN || 4433 33| 4433 33| 44 44
PAR SAL FTBIN | MAX 4433 33 | 4433 33| 4433 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 444333 | 4433 4433 44
PAR MAX SAL FTBIN || 4433 33 | 44 44 44
PAR FTBIN | SAL MAX 4433 33| 4433 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 4443 44 44 44
PAR MAX FTBIN | SAL 4433 33 | 44 44 44
PAR FTBIN | MAX SAL 4433 33| 4433 44 44

Thepredictionis thattherelativefrequencyof eachcouplettype shouldbe proportionalto the
total numberof timesit appearsn the unshadectells of (54). The tablein (55) compareghe
expectedrequencie®f eachcouplettypewith its corpusfrequency?

(55) Coupletsn H&M corpus

230nemightexpectthefrequencyof coupletsto be determinedn partby saliencyatthequatrainlevel. If thatwere
the case,thena bettergaugeof the “intrinsic” markednessf a couplettype would be the frequencywith which it
occursin in parallelquatrainsBut this factorturnsoutto beinsignificant. Therelativefrequencie®f couplettypesin
parallelquatrainsare practicallythe sameasthe overall coupletfrequenciegiven here(within onepercentag@oint
in eachcase).
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Type | frequencyin tableaux| frequencyin corpus
44 33% (30tableaux)] 37% (461couplets)
43 33% (30tableaux)] 35% (433couplets)
43 13% (12tableaux)| 12% (144couplets)
33 13% (12tableaux)] 15% (183couplets)
33 4% (4tableaux)) 1% (14 couplets)
33 4% (4tableaux)] 1% (16 couplets)
other| 0% (Otableaux)] 0% (3 couplets)
Total | 100% (92tableaux)| 100% (1254couplets)

Thethree-waysplit44,33(mostfrequent) 43, 33 (medium),3'3, 33 (rare)comesoutcleanly and
eventhe actualcorpuspercentagearereasonablyloseto the predictedpercentagesThis means
that,with a minimum of extraassumptionghe constraintrankingneededor the categoricadata
alsomakesenseof theobservedrequencyprofile.

To summarizethesingleadditionalrestrictionthat SALIENCY is moreimportantthanFAITH -
FULNESSdoestwo things:it excludeghe prohibitedcouplettypes,andit generateshe patternof
preferencesmongtheremainingpermissiblecouplettypes.

4.4 Testingthe theory: IsaacWatts’ hymns

Now let us considerwhatthe theory predictsabouta metrical systemwhich imposesthe further
constraintthat feet mustbe rigorouslybinary (iambic), so that degeneratéeet (or “extrametrical
syllables”)aredisallowed.It hasnolinesof theform 3', henceno coupletshatcontainsuchlines
(namelyof theform 43, 33, and3'3).

This strictermeterexists.Not surprisingly it arosein the 18th centuryby the superimposition
of neoclassicametricalnormson the popularquatrainforms of folk poetryandsong.Theprolific
18th-centurjhymncomposetsaacWattsfollows it rigorously Mostof hishymnsarein quatrains
of commonmeter(4343, long meter(4444), andshortmeter(3343, in thatorderof frequency*
Formally, thecouplettypologyof thismorerestrictivesystemcanbederivedfrom thepreviousone
by promotingFOOTBINARITY over FAITHFULNESS. In otherwords,we addto SAL > FAITH a
secondixed constraintranking,FTBIN > FAITH. Thereareagainthreewaysto do that:

(56) a. SAL > FTBIN > FAITH
b. SAL, FTBIN > FAITH
c. FTBIN > SAL > FAITH

And againit turnsout that one of theserankings,(56a) SAL > FTBIN > FAITH, approximates
theactualquantitativeprofile of the corpus.Theoutputsof thetwentytableauxpermittedby (56a)
aredisplayedn theunshadegbortionsof thetable.

24Thetype4443is quiteabsentlt mustbeexcludedoy somequatrain-levetonstraintperhapsequiringtheeven-
numberedines to be parallel. (This would jibe with the fact that in the overwhelmingmajority of quatrainsthe
even-numberelinesrhymewith eachother).
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(57) Outputsof rankingsconsistentvith SAL > FTBIN > FAITH (unshadeaells)

Rankingof markednessonstraints Rankingof FAITHFULN ESS

2nd 3rd 4th 5th
SAL MAX FTBIN | PAR 4343 33| 4343 33 | 43 43
SAL MAX PAR FTBIN || 4343 3'3 | 4343 3'3 | 4343 3'3 | 43
SAL FTBIN | MAX PAR 4343 33 | 43 43 43
SAL FTBIN | PAR MAX 4343 33 | 43 43 43
SAL PAR MAX FTBIN || 4343 3'3 | 4343 33 | 4343 3’3 | 43
SAL PAR FTBIN | MAX 4343 33| 4343 33 | 43 43
MAX SAL FTBIN | PAR 44 44 44 44
MAX SAL PAR FTBIN || 44 44 44 44
FTBIN | SAL PAR MAX 4443 43 43 43
FTBIN | SAL MAX PAR 4443 43 43 43
PAR SAL MAX FTBIN || 4433 33 | 4433 33 | 44 44
PAR SAL FTBIN | MAX 4433 33| 4433 33| 4433 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 444333 | 4433 4433 44
PAR MAX SAL FTBIN || 4433 33 | 44 44 44
PAR FTBIN | SAL MAX 4433 33| 4433 4433 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 4443 44 44 44
PAR MAX FTBIN | SAL 4433 33| 44 44 44
PAR FTBIN | MAX SAL 4433 33| 4433 44 44

Herearethe theoreticalfrequencief the coupletspredictedby (57) comparedwith their actual

frequenciesn IsaacWatts’ hymns?®

(58) Coupletsn IsaacWatts’ hymns

Type | frequencyin tableaux| frequencyin corpus
44 38% (8tableaux) | 40% (3140couplets)
43 57% (12tableaux)| 57% (4538couplets)
43 0% (notableaux)] 0% (nocouplets)
33 0% (notableaux)] 0% (nocouplets)
33 0% (notableaux)) 0% (nocouplets)
33 5% (1tableau) 3% (258couplets)
Total | 100% (21tableaux)| 100% (7936couplets)

25The datais from Watts’ Hymnsand Spiritual Songg1707)togethemwith his Psalmsof David (1719)according
Thessiteidentifiesthe meterof

to thetextin http://www.ccel.org/w/watts/psalmshymns/TOC.htm.

eachhymn,which | havecheckedagainsthetext, andcorrectedn afew cases! haveonly countedquatrainsyhich
areby far themostfrequentstanzaypein Watts’ hyms.However,countingthe otherstanzaypes(sextetandoctets)

would not materiallychangehepicture. Therearealsoa few hymnsin iambicpentameter
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Thepredictionsareevenmoreaccuratdor the hymnsthanfor thefolk songs.Thiswasperhapgo
beexpectedfor Watts’ hymnsareaboutashomogeneoua corpusascouldbeimaginedwhereas
thefolk songshavebeencreatedandreshapedby manypeoplein differentperiodsandplaces.

Whatthefolk songsandWatts’ hymnshavein commonis the overall preferencdor saliency
over parallelismat the coupletlevel. The othermetricalgrammarsonsistentith the samecate-
goricalfactsfor thefolk songsandhymns,namely(53b,c)and(56b,c),predictdifferentfrequency
profiles. In all of them,type 44 is morecommonthantype43. In otherwords,thesehypothetical
verseformsarelike theonesstudiedhereexcepthattheirfrequencydistributionsfavor parallelism
oversaliency Thesepredictedalternativemetricalpracticesdo not seemto occurin Englishfolk
songsandthe questionis why not. | conjecturethatthe rationalefor the observedreferencdor
saliencyoverparallelismiesonthemusicalside:it is afeatureof stanzasntendedo besung.The
mostlikely placeto find parallelismdominantwould thenbein literary versedesignedor reading
ratherthansinging?®

4.5 Parallelism versussaliencyat the quatrain level

Theconstrainsystemslevelopedbovedistinguishthewell-formedlines, coupletsandquatrains
from the ll-formed lines, couplets,andquatrainsn two relatedbut distincttraditionsof popular
songs. They alsomodelthe relativefrequencief the six kinds of well-formedcoupletswhich

areof courseidenticalto the relativefrequencief the correspondingix kinds of parallelqua-
trains(makingup over 90 percentof thetotal numberof quatrains).Thethreewell-formedtypes
of salientquatrainsare infrequentin comparisonput what datathereis showsthe sameoverall

statisticalpreferencesWhatwe havenotyetdoneis to explainwhy parallelquatrainsaresomuch
morefrequentthansalientquatrains.The constraintrankings(53a)and(56a)which give theright

resultsat the coupletlevel would predictjust the oppositeat the quatrainlevel. Either different
levelsat the metrical hierarchycan havedifferent partial constraintrankings,or thereare asyet

unformulatedevel-specificconstraintg’

Perhapghe generalizations thatat the higherendof the metricalhierarchy(20), parallelism
supersedesaliencyasthe dominantorganizingprinciple. Indeed,abovethe level of the stanza,
parallelismis almostcompletelydominant: this is the generalizatiorbehind H&M’ s STANZA
CORRESPNDENCE constraint(see(42)). Oncewe understandhe natureof the generalization
andtheprincipleor causafactorsbehindit, we canformulatetheappropriateeonstraintandincor-
porateit into the metricalsystem.This will makeanothersetof statisticalpredictionswhich can
thenbetestedagainsthe corpusdata.

26shape-notéymns,of which the best-lovedcollectionis probablyThe SacredHarp, havebeenhugelypopular
in SouthernAppalachiawheremuchof the H&M folk songcorpusoriginated. Niles (1961 passin) testifiesto the
influencethatshape-notsinginghadon seculaisingingstyle. Metrically theyareintermediatdetweerthefolk songs
IsaacWatts’ hymns. This is not surprising,for asBruce Hayes(in litt. el.) pointsoutto me,the SacredHarp is a
heterogeneousompilation,which contains,n additionto folk-like materialthatresembleshe Sharpcorpus,alsoa
layerof olderhymnsinfluencedby Westernclassicamusic,plus19thand20thcenturyadditionsof varyingquality.
27Both theseformal optionsarewell-motivatedin phonology(Kiparskyto appear).
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5 Conclusion

The form of a songis determinedointly by the meterof its stanzasand the way they are set

to the rhythm of the tune. A smallnumberof constraintsapplyingat eachlevel in the metrical

hierarchycharacterizeéhe form of quatrainsn two Englishsongtraditions.Coupledwith theidea

that statisticalpreferencesarisefrom the partial ranking of constraintstheseconstraintsystems
alsoaccountor thefrequencyprofilesof the quatraintypes.
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