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In a remarkableconfirmationof OT in an empiricaldomainfor which it was not originally
intended,phonologicaland morphologicalvariation hasbeensuccessfullynodeledby partially
rankedcategoricatonstraintgAnttila 1997,2002). Poeticmeteris agoodplaceto extendandtest
this approacho variation,becausehereis abundananddiversequantitativedataavailablefor it,
andbecausét is typically governedby arelatively small numberof well-understoodtonstraints.
| reportthe resultsof four suchstudieshere. They confirm that choicesamongmetrical options
are governedby the interactionof partially rankedconstraintsjn eachcaseconstraintghat are
grounded,and motivatedindependentlyof variationdataby relatedsystemsn which they have
a fixed rank. The partially rankedconstraintsystemsurnedout to predictnot only the relative
preferenceamongmetricaloptions butalsotheiractualfrequenciesn thecorporawith surprising
accuracy Thesdindingssupporthepartialrankingmodelof variation,andprovideanexplanatory
benchmarkoeyondthe reachof intrinsically weakerstochasti@approacheshat posit a statistical
componenfor metricalcompetencéHayes& MacEacherr1998).

We derivethe distributionof versetypesby constraintsystemswvhich areformally analogous
to grammaticatonstraintsystemsn thefollowing respects.

(1) a. The constraintsystemsacceptany input andgeneratevell-formedversetypesasout-
puts.

b. Constraintsarepartially ranked.We considerthesetof fully rankedconstrainsystems
consistentith the permittedrankings.

c. M is METRICAL if it is theoptimal outputin atleastonesuchconstraintsystemfor at
leastoneinput.

d. The frequencyof a versetypeis proportionalto the numberof constraintsystemsn
whichit is the optimaloutputfor someinput.

The first two studiesinvestigatethe quatrainform of traditional Englishballadsand hymns;
theyarereportedmorefully in Kiparsky2005awith discussiorof Hayes& MacEacherri998.

Casel: English folk songs

This songwassungby Mr. Bridgesfor Cecil SharpandMaud Karpelesin Franklin County Vir-
giniain 1918:
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ra- ther marry a soldier boy That mar-chesthrough the  wind

Like manyfolk songs,t hasvariantversions(l would not marry a railroad man,| would not
marry a farmer...) andsingerscanreadilyimprovisenew ones. But everyversionadherego a
fixed hierarchicalstructurein which eachunit, from the quatrainall the way downto the foot, is
madeup of exactlytwo units of the nextlower level. This is the meterof the vastmajority of

ballads hymns,andpopularsongs.

(2) Quiatrain
, 
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Themostimportantsite of metricalvariationin this meteris the cadencef theline, its fourth
foot (Hayes& MacEacheri998).It canbebinary, unary or empty andlineswith thosecadences
arerespectivelyclassifiedasType4, 3, and3.}

(3) a. | would| notmarjry ablack—smith, (Type3')
: (Type3)
c. I'drdthermarry asol|dier boy (Typed)
d Thatmarichesthrough| thewind.| ) (Type3)
Their grid representationdrom Hayes& MacEacherri998)areshownin (4).

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
(4) Type4d I'd ra- ther mar- ry a sol dier boy
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
Type3d | would not mar ry a black smith

IHayes& MacEacherri998actuallydistinguishmoretypes;thethree-wayclassificatioradoptechereis justified
in Kiparsky2005a.
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Thedistributionof line typesin quatraings strictly regulated.Fromthethreeline types4, 3,
and3 it is theoreticallypossibleto form ninetypesof couplets of which six exist:

(5) a. occurringcouplettypes:44,43, 43,33, 3'3, and33,
b. non-occuringcouplettypes: 34, 34, and33.

The three missing couplettypesare just thosewhosesecondline is longerthanthe first. Let
us modelthis asthe requirementhat a coupletmustsatisfy one of the two constraintsan (8) (it
obviouslycannotsatisfyboth).

(6) a. PARALLELISM: A coupletis parallel(its linesarealike).
b. SALIENCY: A coupletis salient(its secondine is shorter).

Couplettypes43, 43, 33 satisfy SALIENCY, couplettypes44, 3'3, 33, satisfy PARALLELI SM,
andthemissingcouplettypes3'4, 34, and33 satisfyneither

It mayseemoddto call shorterdinessalient.Shouldnot saliencyonthe contrarycorrelatewith
length?In a sensdahatis preciselywhatit doeshere. Sungto a fixed melody eachline takesup
the sameamountof musicalbarsor grid space andthe endingsof shorterlines arelengthenedo
fill thatallottedspace.This elongationseemdo behindthe perceptuakaliencyof the lines with
fewersyllables.

Fromthesix occurringcouplettypesit is theoreticallypossibleto form 36 typesof quatrains,
of which nineexist,asindicatedbelowby the parenthesizetiguresshowingthe numberof occur-
rencesn thecorpusof MacEacherr& Hayes1998.

(7)

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

2. 43 || 4344 | 4343 | 4343 | 4333 | 4333 | 4333
(1) | (@88) | (1)
3. 43 || 4344 4343|4343 | 4333 |4333|4333
(64) (1)
4. 333344/3343(3343 333333333333
(5)
5. 33| 3344|3343 3343 | 3333 | 3333|3333
(8) (84) 1)

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

Most of the occurringquatraintypesarelined up alongthe NW/SE diagonal,in roughly de-
scendingrequencywith a smallergroupdownthe secondcolumn(columnb), but skippingtwo
of the cells (3b and4b). To afirst approximationwe cansaythatthe two coupletsof a rhyming
guatrainmusteitherbe parallel(the diagonal),or the secondbf themmustbe a maximally salient
couplet43 (columnb). This suggestshatquatrainsarebuilt from coupletsby a similar principle
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by which coupletsarebuilt from lines: quatrainamustbe composef parallelcouplets,or their
seconccoupletmustbe maximally salient,whichis to say43.

(8) a. PARALLELISM: A quatrainis parallel(its coupletsarealike).
b. SALIENCY: A quatrainis salient(its secondcoupletis 43).

The shadedcellsin (9) arethe quatraintypeswhich do not conformto either(8a) or (8b). The
shadingcorrectlyexcludesall thenon-occurringquatraintypes(assuminghatthe straysingletons
fall outsidethe systematidnventory), exceptfor the two in cells (3b) and (4b), which are still
incorrectlyadmitted

9)

| [a.44]b.43]c.43 [d.33 [e.33] f. 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| 4343|4343 | 4333 | 4333|4333
(64) 1)
4. 33||3344|3343|3343 133’33 |3'3'3'3/3'3'33
(5)
5. 33||3344| 3343|3343 | 3333 | 3333 | 3’333
(8) (84) (1)

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

(3b) and(4b) arenot unmetrical;the reasorthey do not occuris thatthey normally cannotfulfill
the requirementhat coupletsof a quatrainmustrhymewith eachother Since3 cannotrhyme
with 3 or 4 (riding andking do not rhyme),both coupletsof a quatrainmustbe either44,43,3'3,
33o0r 43, 33. Thisrhymingrequiremenexcludeghe sixteenunwanteddark-shadedjuatrainsn
(10),includingthe onesthatwerenot alreadydiscardedy (8).

(10)

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

1. 44 || 4444 | 4443 4433 | 4433
(203) | (35) (1)
2. 43 || 4344 | 4343 4333 | 4333

(1) | (188)
3. 43 4343 [4333
4. 33 3343 3333
5.33
6. 33

To completethe analysis,we add two more constraintsto PARALLELISM and SALIENCY.
Theyarethestandardconstraintson foot well-formednesshatmandatevinaryfeetwith noempty
positions.



(11) a. PARALLELIsM: Constituentareparallel.(satisfiedoy 44,33, 33)
b. SALIENCY: Constituent@resalient.(satisfiedby 43,43, 3'3)
c. MAXBEAT: Beatsarerealized.(satisfiedby 44)
d. FOOTBIN: Feetarebinary (satisfiedoy 44,43,33,34)

AlthoughMAXBEAT andFOOTBIN areviolablein balladquatrainstheyoccurasobligatoryun-
dominatedconstraintsn manyothermeters.In fact, they areundominatedn all metersthatwe
will encounteiin therestof this paper’ Sothetheorywe areworking with actuallypredictsthat
theyshouldplay arole in shapingthe patternsof variationin balladquantraingoo.

Sinceall possiblerankingsof (11) yield either43 or 44, atleastoneotherconstraintmustbe
addedto derivethe othertypes. And beausat mustdefeatmarkednessonstraintsyve know that
it mustbelongto the FAITHFULNESS family. For our purposesve only needthe mostgeneral
constraintof the family, which enjoinsthat the input is realized(ratherthan being replacedby
somethingelse,or suppressed).

(12) FAITHFULNESS: Theinputandoutputareidentical.

We now havea setof correspondenceonstraintghat maparbitraryinputsinto their optimal
metricalscansionsHereis how the systemworks:

(13) a. Unmetricalinputsareruledout by constraintshatdominateFAITHFULN ESS.

b. Metrical inputsare mappednto identical outputsjust in caseFAITHFULNESS domi-
natesall constraintshatdefeatthem.

c. Otherwisetheyaremappednto moreharmonicoutputs.

Theeffectof FAITHFULNESS isto licenseanycandidatenotexcludedoy higher-rankedonstraints
asmetrical. Constraintsankedabovethis cutoff-pointrestrictmetricality, while constraintsanked
belowit areinactive.M is METRICAL with respecto a constrainsystemif it is the optimaloutput
for somenput. To determinghemetricalityof agivenoutputwe needonly considethederivation
in which it is identicalto the input, for it alwaysharmonicallyboundsthe others. For example,
undertheconstraintrankingin (26),44is unmetricaland43' is metrical.

14
) |Input: 44 [SaL |PAR | FAITH | FTBIN [MAX |Input: 43 | SAL |PAR|FAITH |[FTBIN |[MAX |

1.0 44| * 1. 44 * :
2. 43 BEE ~ |% 2.0 43 * D
3.0 43 s * 13 43 B 5
4- 3/3/ * * * * 4. 3/3/ * * * *
5. 33 s ~ | * |5, 33 s = =
6. 33| * 5 = 6. 33| * 5 5
7. 34| * [ * 7 3| r [ F *
8. 33’ * * * * * 8 33/ * * * * *
9. 3/4 * * * * * 9 3/4 * * * * *

While FAITHFULN ESS mustbeableto outranksomemarkednessonstraintsothattypes3'3,
33, 43 and 33 canbe derived(as (26) illustrates),it cannotfreely outrankall the markedness
constraintsor elsetheunmetricalcouplettypes*34, *3'4, *3'3 will alsobederived.Sincetheun-
metricalcoupletsviolateboth SALIENCY andPARALLELI SM, eitheroneof thefollowing rankings
will excludethem.

2MAX BEAT appearsinderthe nameof FILL in section3.
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(15)

a. SALIENCY > FAITHFULNESS

b. PARALLELISM > FAITHFULNESS

It turnsoutthat(15a)alsopredictsthe observedrequenciesn (10),assuminghesimpleprinciple
in (1d) thatfrequencyof aline typeis proportionalto thenumberof tableauxn whichit is optimal

for someinput.

Thefrequencypredictionscanbe convenientlycalculatedoy compiling a tableauof tableaux.
(16) listsall 24 rankingsof thefour constraintsn (22), followed by four columnsrepresentinghe
rankingof FAITHFULN ESS amongthemin secondthird, fourth, andfifth position,respectively(lt
cannotberankedn first positionbecausef (15a)). Eachof the96 cellsontheright siderepresents
atableauor adifferentrankingof thefive constraintsandits contentshowthepossibleoutputsof
thattableaufor thetotality of inputs. The 36 shadedtellsrepresentableauxexcludedoy thefixed
ranking(15a)),andtheremaining60 unshadeaellsrepresenthe permissibléableaux.To getthe
predictedfrequencieof the outputswe countthe numberof timesthey appearin the unshaded

cellsandconverttheminto percentages.
(16)

Rankingof markednessonstraints Rankingof FAITHFULNESS
2nd 3rd 4th 5th
SAL  |MAX |FTBIN |PAR 4343 3'3|4343 33|43 43
SAL  |MAX |PAR |FTBIN 4343 334343 334343 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 |PArR |FTBIN [MAX 4343 3'3|4343 33|43 43
MAX |SAL FTBIN | PAR 44 44 44 44
MAX | SAL PArR |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 334433 33|44 44
PAR |[SAL FTBIN |MAX 4433 33/443'3 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 334433 4433 44
MaAaX |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

The expectedcoupletfrequenciesieterminedoy this methodfrom (16) arecomparedn (17)

with the correspondingctualcoupletfrequenciexomputedrom M&H’ scorpus.




(17)

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% (14couplets
33 4% (4tableaux) 1% (16couplets
otherf 0% (Otableaux) 0% (3 couplets

| Total| 100% (92tableaux)100% (1254couplets)

The theory predicsa four-way split betweend4, 33 (mostfrequent),43, 33 (medium),3'3, 33
(rare),andall othercouplettypes(non-occurring).This predictionis right onthe mark. Theactual
corpuspercentageare well approximatedalthougha little ‘flattened’. So, with a minimum of
extraassumptionsthe constraintrankingneededor the categoricaldataalsomakesenseof the
observedrequencyprofile.

Case2: IsaacWatts

The prolific 18th-centuryhymn composernsaacWatts adaptedthe folk quatrainto neoclassical
tastesby categoricallyeliminating the 3’ foot type, therebyreducingthe quatraininventoryto
commonmeter(4343, longmeter(4444), andshortmeter(3343, in thatorderof frequency Since
3 feetviolate FOOTBIN, Watts’ morerestrictivequatraindiffer formally from folk quantrainsn
havingtheobligatoryrankingFooTBIN > FAITHFULNESS. Combinedwith thefolk songranking
SALIENCY > FAITHFUL NESS alreadyestablishe@bove we obtainfor Wattstheranking

(18) SALIENCY > FOOTBIN > FAITHFULNESS

which asbeforepredictsa quantitativeprofile for the corpus.This profile canbe calculatedrom
(19) by the sameprocedureas before. The additionalrestrictionin (18) reduceshe permissible
constraintrankingsin this meterto just21, which arerepresentetdy theunshadedaells.



(19)

Rankingof markednessonstraints Rankingof FAITHFULNESS
2nd 3rd 4th 5th
SAL MAX |FTBIN |PAR 4343 334343 33|43 43
SAL  |MAX |PAR |FTBIN 4343 3'3|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 334343 3'3/4343 33|43
SAL PArR |FTBIN |[MAX 4343 334343 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|443'3 33|44 44
PAR |[SAL FTBIN |MAX 4433 33|443'3 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

Thepredictediguresfrom (19) matchtheactualquantitativeprofile of thecorpuswell. Therelative
frequenciesreexactlyright. Thepromotionof FOOTBIN overFAITHFUL NESS hasthesomewhat
unexpecteeffectof raisingthe predictedirequencyof 43 well abovethatof 44. Remarkablythis
is exactlywhatwe find in the corpusdata. Eventhe actualpercentagearealmostcorrect. There

is still alittle ‘flattening’ butnow it is reducedo 2%.

(20) : :
Type|frequencyin tableaux frequencyin corpus
44 38% (8tableaux) | 40% (3,140couplets
43 57% (12tableaux) | 57% (4,538couplets
33 5% (1 tableau) 3% (258couplets)
43 0% (notableaux)| 0% (nocouplets)
33 0% (notableaux)| 0% (nocouplets)
33 0% (notableaux) | 0% (nocouplets)

| Total| 100% (21 tableaux) | 100% (7,936couplets)

The reasorwhy the predictionsare more accuratefor Wattsthanfor the folk songsmay be that
Watts’ hymnsareby a singleauthorcomposingn aninvariantstereotypedtyle, whereaghefolk

songsconstitutea ratherheterogenousorpus.




Theseresultscomeessentiallyfree from the theory The sole stipulationthat we neededs
that SALIENCY outranksPARALLELI SM both in the folk quatrainandin Watts’ hymns. This
restrictionis probablynot arbitrary but motivatedby the fact that thesequatrainsare meantto
be sung. Saliencyis arguablya moreimportantcuein orally performedand transmittedverse
thanin versethatis printedandread,wherestanzasarevisually demarcatedIf thisis right, then
thereverserankingPARALLELI SM > SALIENCY mightbe expectedo occur,if atall, in written
poetry

Case3: Old English

My third caseis a translationof Sohns (1998) quantitativeanalysisof Beowulfinto the OT ap-
proachto metrical variation exploredhere. Sohngivesthe following frequencydistribution of
Sieverdine types(excludingexpandedubtypes).

(21)

| Type | frequencyin corpus |
2A [SW][SW]|36.5% (1,391verses
1A [S][WSW]|11.1% (426verses
3B [WSW][S]|11.1% (425verses
1D [S][SWW]|13.8% (523verses
2C [WS][SW]|11.3% (430verses
3E [SWW][S]|10.0% (379verses
2B [WS]WS]| 3.4% (128verses
2E [SW]WS]| 2.8% (106verses
- [SIIWWS]| 0% —
- [WWS][S]| 0% —

Sohnderivesthetypesfrom theundominateatonstraintsn (22),
(22) Undominatectonstraints

a. PARSE Everymetricalconstituenbelongso a metricalconstituenof the nexthigher
rank.

b. FILL: Every metrical constituentdominatesa metrical constituentof the nextlower
rank.

c. BIN: A verseandalineis binary.

d. HEADEDNESS: A constituenthasexactlyonehead(onesS).
andrelatesthe quantitativepreferenceso the dominatecconstraintsn (23).
(23) Dominable(violated)constraints

a. *L APSE No adjacentWeakpositions(*WW).

b. ALIGNHEAD: Theleft edgeof a headis alignedwith the left edgeof its mothercon-
stituent.

Sohnassumeshatthe frequencyof atypeis inverselyproportionalto the numberof constraints
it violates.With alittle tweakingthis ideafits nicely into our approach.Supposingasbeforethat
unmetricalinputs are alwaysruled out by constraintghat dominateFAITHFULNESS, we obtain
tableau(24):



K \Input [S][SW][S]\B|N\HEAD\FAlTH | LAPSE|ALIGNHEAD |
1.  [S][SW][S]
2.0 [SW][SW] *
3. [S[[SWW] * *

As before metricalinputsaremappednto identicaloutputgustin caseFAITHFULN ESS dominates
all constraintghatexcludethem.

5)
\Input [SI[SWW] \BlN |HEAD | FAITH | LAPSE| ALIGNHEAD |

1.  [SI[SWIS] *
2. [SWISW] *
3.0 [S][SWW] *

Otherwisetheyaremappednto moreharmonicoutputs.

26
) | Input: [SI[SWW] | BIN |HEAD | LAPSE| FAITH | ALIGNHEAD |

1. [S][SWI][S]| * *
2.0 [SW][SW] *
3. [S[[SWW] *

Theundominatedonstraintsn (22) don’t yetexcludethetypes[S][WWS] and[WWS][S]. These
unmetricalversetypesare just thosewhich havethree violations: in additionto LAPSE, they
violate ALIGNHEAD twice We canexpresshis generalizatiorby forming anewconstraint(27a)
ALIGNHEAD? which prohibitsmultiple ALIGNHEAD violations— formally, by self-conjunction
of ALIGNHEAD — andimposingthe restriction(27b), that FAITHFUL NESS cannotdominateall
markednessonstraints.

(27) a. ALIGNHEAD?: ALIGNHEAD maynotbeviolatedmorethanonce.
b. FAITHFULNESS mustbedominated.

The constraintsALIGNHEAD, ALIGNHEAD?, and*L APSE arefreely ranked,aslong as(27a)is
obeyed.Theresultingoutputsof rankings(for all inputs)aretabulatedn (28).
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(28)

Rankingof constraints Outputs
*L APSE | FAITH ALHD ALHD? | 2A 1A 3B 2C 2B
*L APSE | FAITH ALHD? | ALHD 2A 1A 3B 2C 2B
*LAPSE | ALHD | FAITH | ALHD? | 2A
*LAPSE | ALHD? | FAITH | ALHD || 2A 1A 3B 2C
*LAPSE | ALHD | ALHD? | FAITH 2A
*LAPSE | ALHD? | ALHD | FAITH 2A
ALHD | FAITH [P LAPSE | ALHD? || 2A 1D 3E
ALHD FAITH ALHD? *LAPSE || 2A 1D 3E
ALHD [*LAPSE | FAITH | ALHD? || 2A
ALHD [*LAPSE | ALHD? | FAITH 2A
ALHD | ALHD? | FAITH PLAPSE || 2A 1D 3E
ALHD | ALHD? *LAPSE | FAITH 2A
ALHD? | FAITH [*LAPSE | ALHD 2A 1A 3B 1D 2C 3E 2E
ALHD? | FAITH ALHD [*LAPseE || 2A 1A 3B 1D 2C 3E 2E
ALHD? *LAPSE | FAITH ALHD 2A 1A 3B 2C
ALHD? *LAPSE | ALHD | FAITH 2A
ALHD? | ALHD | FAITH PLAPSE || 2A 1D 3E
ALHD? | ALHD [LAPSE | FAITH 2A

The predictionis againthatthe relativefrequencyof eachline typeis proportionalto thetotal
numberof constraintrankingsthatallow it. The predictedandattestechumbersaregivenin (29).

(29)

Type frequencyin tableaux | frequencyin corpus
2A  [SW][SW] | 34.6% (18tableaux)| 36.5% (1,391verses)
1A [S][WSW] | 11.5% (6tableaux)| 11.1%  (426verses)
3B [WSW][S] | 11.5% (6tableaux)| 11.1%  (425verses)
1D [S][SWW] | 11.5% (6tableaux)| 13.8%  (523verses)
2C [WS][SW] | 11.5% (6tableaux)| 11.3%  (430verses)
3E [SWW][S] | 11.5% (6tableaux)| 10.0%  (379verses)
2B [WS]WS] | 3.8% (2tableaux)| 3.4%  (128verses)
2E [SW]WS] | 3.8% (2tableaux)| 2.8%  (106verses)
- [S]IIWWS] 0% (Otableaux) 0% —
- [WWS][S] 0% (Otableaux) 0% —

Asin theballadquatrainsthepartialrankinggenerateafour-waysplit betweertypes2A [SW][SW]
(mostfrequent), 1A [S][WSW], 3B [WSW][S], 1D [S][SWW], 2C [WS][SW], 3E [SWW][S]
(medium),2B [WS][WS], 2E [SW][WS] (rare),andall the rest(non-occurring).This is clearly
confirmedby thecorpusdata.Also, thepredictedoercentagearevery closeto thecorpuspercent-
ageswith only 1%-2%'flattening’.

We seeagainhow the constraintghataccountfor the categoricablatacontributeto explaining
the observedrequencydistribution. For example ALIGNHEAD?, which wasintroducedto rule
outthenon-occurrindS][WWS] and[WWS][S], alsocontributego explainingwhy [WSW][S] is
disproportionatelynorefrequentthan[WS][WS].
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Case4: Weight compensationin inverted feet: Finnish iambic verse

Finnish poetsdiffer considerablyin whetherandto what extentthey allow iambic inversionin
words of two or more syllables(Sadeniemil949, Leino 1982:206). To establishthe patternl
collectedall the polysyllabicinversiond couldfind from thirty-six Finnish19thand20th century
poets. Altogether6,233instancesvere found, out of a total of 31,562iambiclines. The useof
inversiongurnedoutto divide the poetsinto five crisply differentiatedgroups(Kiparsky 2005b).

(30) a. Group O: No inversionin polysyllables. Thesepoets(V.A. Koskenniemi,A. Hel-
laakoski,andH. Asunta)allow inversiononly whenthe first word of the invertedfoot
is monosyllabic.

b. Group I: Inversiononly in LH- polysyllables,i.e. words with a Light first syllable
and a Heavy secondsyllable. | found only one poetwith this maximally restrictive
polysyllabicinversionsystem,Yrjo Jylha.

c. Groupll: inversionallowedin L- polysyllables(beginningwith alight syllable). This
groupincludesO. ManninenU. Kailas,L. Viljanen,S.Harmaja,T. Lyy, O. Paloheimo,
andK. Sarkiaupto 1937.

d. Grouplll : inversionallowedin L- andHH- (i.e. it is prohibitedonly in HL- polysylla-
bles):A. NoponenH. Haahti,H. Hiisku, E. Leino,K. Kaatra,E.SinervoL. Pohjang@a,
J. Erkko, I. Pimia, A. OksanenP. CajanderK. Sarkiain his later work, J. Siljo, E.
VaaraearlyE. Lonnrot,andU. Kupiainen.

e. GrouplV: inversionallowedin anytypeof polysyllable.This groupincludesA. Tynni,
E. Vuorela,A. Kivimaa, H. Liinamaa,K. Kramsu,H. JuvonenJ. Haavio,L. Onerva,
A. Kajanto,P. Mustaf@a, andE. Lonnrotin hislaterwork.

Hereis anextremeexampleof all four typesof polysyllabicinversionin the spaceof afew lines.

(31) Yiitsedreefin/ kay sivhisivatbiuli, A hotandfetid wind
kuund/ ja tlink/kairen. whistlesoverthearena.
Hev%/nenk?;\/pir%n/ ja hlio/hotB/vambuli -~ A mangyhorseanda pantingmule
juok%/vatv%/visén. gallopin terror.
Ne hsar/kav?m/moisﬁan Theragingbull
sar\?in/sas%i/vas%a impalesthemon his horns.
ja vé/ri ptSJ/naamglan. andthegroundturnsredwith blood.

(P. Mustap@a, KuolevaKantaaiti)

Thetreatmenof inversionis aconsistenfeatureof a poet's metricalpractice stableexceptfor
two poetswho relax their usageby onenotchin mid-careef Table (32) showshow often each
groupinvertspolysyllablesof thefour weightpatterns.

3In hisearlylyrics (upto 1845)Ldnnrotbelonggo Grouplll, in hislaterverse(from 1857),notablyhisexperiments
in hymn writing, he switchesto GroupIV. Sarkiastartsoutin Groupll, andthen, after his Italian journeywhich
profoundlychangedhecharactepf his poetry headoptghelooserstyleof Grouplll. Thesepoetsaretherefordisted
undertwo groupsin (32).
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WS WS WS WS
(32) Group N HL HH LL LH | Inversions Lines % Inversions
O. 3| 00% 0.0% 0.0% 0.0% 0 3,149 0.0%
.. 1| 0.0% 0.0% 0.0% 100.0% 99 227 43.6%
. 7| 0.0% 0.1% 20.9% 79.0% 841 5,492 15.3%
. 16| 0.0% 16.1% 24.7% 59.2% 3,257 15,124 21.5%
V. 11| 11.7% 27.8% 22.6% 37.9% 2,036 7,570 26.9%
Total 38 6,233 31,562 19.7%

Thefive categoricakystemsn (30) aredescribabldyy correspondenceonstraintof the fol-
lowing generakype:

(33) A Weakpositioncannotbe affiliated with a stressedyllable,exceptat the beginningof a
line,

a. in amonosyllabiovord?
b. in apolysyllabicword thatsatisfiesertainweightconditions.

Themostrestrictivenormrepresentefdy GroupO is identicalto thatof mostRussiarandGerman
verse. The departuredrom it are motivatedby the phonologyof Finnish. Becausesveryword
beginswith a stressedyllable,obediencedo the unmitigated33a)forcesall iambiclinesto begin
with a monosyllabicword, which tendsto producetiresomeverse. (33b) ensureghat someof
the polysyllabic vocabularybecomesavailableat the beginningsof iambic lines. The variants
of (33b) follow a strict implicationalhierarchy If any inversionin polysyllablesis allowed at
all, it is allowedin polysyllableswhich beginwith a sequencef a Light syllableanda Heavy
syllable,wherethe mismatchbetweenstressandthe Weak/Strongmetrical patternis maximally
compensatefbr by the harmonizingsyllableweightrelations. In the othergroupsthe licenseis
extendedo successivelynoredrasticquantitativemismatches.

An Optimality-Theoreticaccountfor the varietiesof iambsin (30) requiresthe constraintsn
(34)>

(34) Correspondenceonstrainton polysyllabicwords:

w
a. *d: No stressedyllablesin Weakposition,

W
b. *H: No stressedheavysyllablesin Weakposition.

S
c. *L: No unstressetight syllablesin Strongposition.

WS
d. *HL: No combinedviolationsof (b) and(c) (constrainttonjunction).
All four constraintsin (34) arerequiredfor Finnish meterindependentlyof the variation data.
(34a,b,d)are neededor the categoricapropertiesn (30). In particular,the conjoinedconstraint
(34d) is neededfor the exclusionof initial HL- in the meterof Group lll. Constraint(34c) is

4 Note that its English counterparicontainspreciselythe sameconditions,but linked disjunctively insteadof
conjunctively(“A Weakpositionmustnot be affiliatedwith a stressedyllable ,exceptat thebeginningof aline, or in
amonosyllabiovord”).

SFormally, (34b) and (34c) arethemselvesonjoinedfrom (34a)andtwo constraintswvhich restrictjust syllable
weight. The latter apply to monosyllabicwordsasweakeranalogsof the constraintsn (34). However,quantityin
monosyllabiovordsis not categoricallyregimentedbut a matterof preferencesl. hopeto returnto thesepreferences
in aseparatstudy

5Note that the conjunctiveconstraint(34d) is analogougo the conjunctiveconstraint(33a); in both casesthe
individual conjunctdunctionseparatelglsewhergseefn. 4).
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undominatedn iambic-anapestigerse(Hanson& Kiparsky 1996),andit playsa majorrole in
shapingthe quantitativeprofile of iambic verseandtrochaicverse(for the latter, seeKiparsky
2005b). Thesesameconstraintswherefreely ranked,alsogeneratehe variation patternswithin
eachgroup.

The mostrestrictive systemof (30) is that of group O, which completelyexcludespolysyl-
w

labic inversion. Formally, this meanghatthe mostrestrictivemarkednessonstraint* 6 outranks
w

FAITHFULNESS. Groupsl-IV havethereverseanking*4 > FAITHFUL NESS.

(35) a. GroupO: no polysyllabicinversion
w
*& > FAITHFULNESS

b. Groupsl-1V: polysyllabicinversionallowed
w
FAITHFULNESS > *&

The mostrestrictiveof the latter groupsis I, whereall the remainingmarkednessonstraintsstill

outrank FAITHFULNESS. The other systemsare obtainedby additional stepwiserelaxationof
the rankingsof the markednessonstraintswith respecto FAITHFULNESS.® In the mostliberal
system(groupIV), noneof the markednessonstraintsare requiredto outrank FAITHFULN ESS,

henceall inversionsareallowed. The intermediatesystemsallow progressivelynore markedin-

versions.Thedistributionof permittedandprohibitedrankingsof the markednessonstraintswith

FAITHFUL NESS accounfor thequantitativeprofilesof the eachsystemsThefollowing additional
rankingrestrictionscharacterizeyroupsl-1V.

(36) a. Groupl: polysyllabicinversiononly in LH-
WS W S

e

*HL, *H, *L > FAITHFULNESS
b. Groupll: polysyllabicinversiononlyin L-

WS W
*HL, *H > FAITHFULNESS

c. Grouplll: polysyllabicinversionin L- andHH-
WS
*HL > FAITHFULNESS

d. GrouplV: polysyllablesof anykind mayinvert
(none)

Tableau(37) displaysthe possiblerankingsof (34b-c)and FAITHFULN ESS andtheir outputs.
The predictedrelative frequencief eachline typefor a given groupof poetscanbe calculated
from thetablealwby erasinghecellsthatrepresentankingswhich areinconsistentvith its metrical
grammarin (36). Countingthe outputsin the remainingcells givesthe predictedproportionsfor
eachgroup. Theresultingnumberdor the groupswith interestingvariation(groupsll, 1l, andlV)
areshownat the bottomof thechart.

5This is at leastheuristicallya convenienway of visualizingthe relationshipbetweenthe systems.It may also
correspondat leastloosely to the historical evolution by which the strict type O iambic meterwas progressively
relaxedin orderto adaptit to alanguagewith obligatoryinitial stress.
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(37)

Rankingof constraints Outputs

WS W S WS
*HL *H *L FAITH | — — — LH
WS w S WS WS
*HL *H FAITH | *L — — LL LH
WS S W WS
*HL *L *H FAITH | — — — LH
WS S w WS WS
*HL *L FAITH | *H — HH — LH
WS w S WS WS WS
*HL FAITH | *H *L — HH LL LH
WS S W WS WS WS
*HL FAITH | *L *H — HH LL LH
\\Y WS S WS WS
*H *HL FAITH | *L — — LL LH
W WS S WS
*H *HL | *L FAITH | — — — LH
W S WS WS
*H *L *HL FAITH | — — — LH
W S WS WS
*H *L FAITH | *HL — — — LH
w WS S WS WS
*H FAITH | *HL *L — — LL LH
w S WS WS WS
*H FAITH | *L *HL — LL LH
S WS W WS
*L *HL | *H FAITH | — — — LH
S WS W WS WS
*L *HL FAITH | *H — HH — LH
S W WS WS
*L *H *HL FAITH | — — — LH
S w WS WS
*L *H FAITH | *HL — — — LH
S W WS WS WS
*L FAITH | *H *HL — HH — LH
S WS W WS WS
*L FAITH | *HL *H — HH — LH
WS W S WS WS WS WS
FAITH | *HL *H *L HL HH LL LH
WS S W WS WS WS WS
FAITH | *HL *L *H HL HH LL LH
W WS S WS WS WS WS
FAITH | *H *HL *L HL HH LL LH
w S WS WS WS WS WS
FAITH | *H *L *HL HL HH LL LH
S WS w WS WS WS WS
FAITH | *L *HL *H HL HH LL LH
S W WS WS WS WS WS
FAITH | *L *H *HL HL HH LL LH

II: (36b) 0 0 2 8
ll: (36¢) 0 4 4 12
IV: (36d) 6 12 12 24

Thematchbetweerexpectedandobservedrequenciess satisfactory:
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(38)

Expectedrequencies Observedrequencies
(from tableau(37)) (from table(32))

.| 0.0% 0.0% 20% 80%| 0.0% 0.1% 20.9% 79.0%
[1. 0.0% 20.0% 20.0% 60.0%| 0.0% 16.1% 24.7% 59.2%
V.| 11.1% 22.2% 22.2% 44.4%| 11.7% 27.8% 22.6% 37.9%

Theseexpectedrequenciesarewhatwe getdirectly from the theoryif we stipulateno rank-
ingsbeyondwhatthe categoricalestrictionsrequire.More accuratanatchego the observediata

canbe obtainedby additionalconstraintrankings. For example,if we assumeahatgrouplV im-
WS W
poseghefurtherconstraintranking*HL > *H, theproportionschangeto 3:8:6:12,0r in termsof

percentage$0.3%:27.6%:20.7%:41.4nimprovemenbver(38).

Whetherthis additionalstepis ultimately justified is a questionthat | preferto leaveopen
for now. The Finnish corpusfrom which | extractedthesestatisticsis not homogeneous.The
frequenciedor the groupssumup the varying usageof manypoetswith varying styles. Most of
the individual-levelvariationcan be modeledby slight adjustment®f the partial rankings. The
averagedcorpusfiguresdo represent kind of overall statisticalnorm for eachof the systems.
Theseexactnumbersshouldnot be takentoo seriouslybecausehey partly dependon accidental
factors,suchashowmanylinesthevariouspoetshappenedo publishandhow muchof theirwork
wasavailablein thelibraries. Yet thefact thateachof the statisticalnormsis approximatedy the
free interactionof the very samesetof constraintghat are elsewheraindominatedsupportsthe
partialrankingapproacho variation.

Conclusions

o At leastsometypesof metricalvariationreflectcompetingpreferencesln suchcasesgcom-
plex statisticalpatternscan be modeledby the interactionof partially rankedviolable con-
straints. The proportionof tableauxconsistentwith the partially ranked constraintsthat
generate give outputpredictsit frequencyof use.

¢ Metrical systemsaretypically structuredby a small numberof fairly well-understoodtat-
egoricalconstrainton the distributionof prominentsyllablesandfeet. They showregular
disparitiesin frequencyamongthe variantsthat conformto the categoricarestrictions.In
suchdomainsthediscreteconstraintshatderivethe categoricatestrictionscanbeexpected
to predictthe statisticaldatawith someaccuracy

¢ In the casednvestigatedthis turnedout to be the case. We found that oncethe minimum
constraintankingsfor the categoricametricalrestrictionsarespecified,a reasonablylose
matchto observegatternof preferenceamongheremainingpermissiblevariantss derived
with few or no additionalconstraintrankings.

e Thepartialrankingapproachrelatedrequencyintrinsicallyto unmarkednessienceexplains
why themostfrequentoutputsaretypically the oneswhich violatethe fewestconstraints.

e Thepartialrankingmodelformsthebasisof arestrictivetheoryof variationwhichderivests
systematigatterningrom minimalassumptionsStochasti@©T doesnotofferacomparably
explanatoryaccount.

16



e Thepartialrankingapproactderivesvariationpatterndrom thelack of specifiedrankingbe-
tweenconstraintsandhenceentailsthatthey canbe acquiredwithout trackingfrequencies:
anattractivefeaturefor metricalsystemswhich areoftenacquiredfrom smallsamples.

e Theseresultssupportthe largerhypothesighatgrammarsdo not havea probabilisticcom-
ponent.Speakers/hearers/learnanay not learnfrequencieslirectly. Ratherthey may es-
tablishpreferencesinda partialrankingbetweerthem(i.e. preferenceamongpreferences)
which havequantitativeconsequences the useof language.
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