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In a remarkableconfirmationof OT in an empiricaldomainfor which it wasnot originally
intended,phonologicalandmorphologicalvariationhasbeensuccessfullymodeledby partially
rankedcategoricalconstraints(Anttila 1997,2002).Poeticmeteris agoodplaceto extendandtest
this approachto variation,becausethereis abundantanddiversequantitativedataavailablefor it,
andbecauseit is typically governedby a relativelysmallnumberof well-understoodconstraints.
I reportthe resultsof four suchstudieshere. They confirm that choicesamongmetricaloptions
aregovernedby the interactionof partially rankedconstraints,in eachcaseconstraintsthat are
grounded,andmotivatedindependentlyof variationdataby relatedsystemsin which they have
a fixed rank. The partially rankedconstraintsystemsturnedout to predictnot only the relative
preferencesamongmetricaloptions,butalsotheiractualfrequenciesin thecorpora,with surprising
accuracy. Thesefindingssupportthepartialrankingmodelof variation,andprovideanexplanatory
benchmarkbeyondthe reachof intrinsically weakerstochasticapproachesthat posit a statistical
componentfor metricalcompetence(Hayes& MacEachern1998).

We derivethedistributionof versetypesby constraintsystemswhich areformally analogous
to grammaticalconstraintsystemsin thefollowing respects.

(1) a. Theconstraintsystemsacceptanyinput andgeneratewell-formedversetypesasout-
puts.

b. Constraintsarepartially ranked.Weconsiderthesetof fully rankedconstraintsystems
consistentwith thepermittedrankings.

c. M is METRICAL if it is theoptimaloutputin at leastonesuchconstraintsystemfor at
leastoneinput.

d. The frequencyof a versetype is proportionalto the numberof constraintsystemsin
which it is theoptimaloutputfor someinput.

The first two studiesinvestigatethe quatrainform of traditionalEnglishballadsandhymns;
theyarereportedmorefully in Kiparsky2005a,with discussionof Hayes& MacEachern1998.

Case1: English folk songs

This songwassungby Mr. Bridgesfor Cecil SharpandMaudKarpelesin FranklinCounty, Vir-
ginia in 1918:
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Like manyfolk songs,it hasvariantversions(I wouldnot marry a railroad man,I wouldnot
marry a farmer.. . ) andsingerscanreadily improvisenewones.But everyversionadheresto a
fixed hierarchicalstructurein which eachunit, from thequatrainall theway downto the foot, is
madeup of exactly two units of the next lower level. This is the meterof the vastmajority of
ballads,hymns,andpopularsongs.

(2) Quatrain

Couplet Couplet

Line Line Line Line

Half-line Half-line Half-line Half-line Half-line Half-line Half-line Half-line

Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft Ft∧ ∧ ∧ ∧ ∧ ∧ ∧ ∧ ∧ ∧ ∧ ∧ ∧ ∧ ∧ ∧
Themostimportantsiteof metricalvariationin this meteris thecadenceof theline, its fourth

foot (Hayes& MacEachern1998).It canbebinary, unary, or empty, andlineswith thosecadences
arerespectivelyclassifiedasType4, 3′, and3.1

(3) a. I wóuld | not már|ry abláck|—smı́th, (Type3′)
b. Hesmúts| hisnóse| andchı́n; | ∅ (Type3)
c. I’d rá|thermár|ry asól|dierbóy (Type4)
d Thatmár|chesthróugh| thewı́nd. | ∅ (Type3)

Theirgrid representations(from Hayes& MacEachern1998)areshownin (4).

(4) Type4
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1Hayes& MacEachern1998actuallydistinguishmoretypes;thethree-wayclassificationadoptedhereis justified
in Kiparsky2005a.
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Thedistributionof line typesin quatrainsis strictly regulated.Fromthethreeline types4, 3′,
and3 it is theoreticallypossibleto form ninetypesof couplets,of whichsix exist:

(5) a. occurringcouplettypes:44,43′, 43,3′3′, 3′3, and33,

b. non-occuringcouplettypes:3′4, 34, and33′.

The threemissingcouplettypesare just thosewhosesecondline is longer than the first. Let
us modelthis asthe requirementthat a coupletmustsatisfyoneof the two constraintsin (8) (it
obviouslycannotsatisfyboth).

(6) a. PARALLEL ISM: A coupletis parallel(its linesarealike).

b. SALIENCY: A coupletis salient(its secondline is shorter).

Couplettypes43′, 43, 3′3 satisfySALIENCY, couplettypes44, 3′3′, 33, satisfyPARALLELI SM,
andthemissingcouplettypes3′4, 34, and33′ satisfyneither.

It mayseemoddto call shorterlinessalient.Shouldnotsaliencyonthecontrarycorrelatewith
length?In a sensethat is preciselywhat it doeshere.Sungto a fixed melody, eachline takesup
thesameamountof musicalbarsor grid space,andtheendingsof shorterlinesarelengthenedto
fill thatallottedspace.This elongationseemsto behindtheperceptualsaliencyof the lineswith
fewersyllables.

Fromthesix occurringcouplettypesit is theoreticallypossibleto form 36 typesof quatrains,
of whichnineexist,asindicatedbelowby theparenthesizedfiguresshowingthenumberof occur-
rencesin thecorpusof MacEachern& Hayes1998.

(7)
a. 44 b. 43 c. 43′ d. 3′3′ e. 3′3 f. 33

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

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

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

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

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

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

Most of theoccurringquatraintypesarelined up alongthe NW/SE diagonal,in roughlyde-
scendingfrequency, with a smallergroupdownthesecondcolumn(columnb), but skippingtwo
of thecells (3b and4b). To a first approximationwe cansaythat the two coupletsof a rhyming
quatrainmusteitherbeparallel(thediagonal),or thesecondof themmustbea maximallysalient
couplet43 (columnb). This suggeststhatquatrainsarebuilt from coupletsby a similar principle
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by which coupletsarebuilt from lines: quatrainsmustbecomposedof parallelcouplets,or their
secondcoupletmustbemaximallysalient,which is to say43.

(8) a. PARALLEL ISM: A quatrainis parallel(its coupletsarealike).

b. SALIENCY: A quatrainis salient(its secondcoupletis 43).

The shadedcells in (9) arethe quatraintypeswhich do not conformto either(8a) or (8b). The
shadingcorrectlyexcludesall thenon-occurringquatraintypes(assumingthatthestraysingletons
fall outsidethe systematicinventory),exceptfor the two in cells (3b) and (4b), which arestill
incorrectlyadmitted

(9)
a. 44 b. 43 c. 43′ d. 3′3′ e. 3′3 f. 33

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

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

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

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

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

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

(3b) and(4b) arenot unmetrical;thereasontheydo not occuris that theynormallycannotfulfill
the requirementthat coupletsof a quatrainmustrhymewith eachother. Since3′ cannotrhyme
with 3 or 4 (riding andking do not rhyme),bothcoupletsof a quatrainmustbeeither44,43,3′3,
33 or 43′, 33′. This rhymingrequirementexcludesthesixteenunwanteddark-shadedquatrainsin
(10), includingtheonesthatwerenotalreadydiscardedby (8).

(10)
a. 44 b. 43 c. 43′ d. 3′3′ e. 3′3 f. 33

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

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

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

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

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

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

To completethe analysis,we add two more constraintsto PARALLELIS M and SALIENCY.
Theyarethestandardconstraintson foot well-formednessthatmandatebinaryfeetwith noempty
positions.
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(11) a. PARALLEL ISM: Constituentsareparallel.(satisfiedby 44,3′3′, 33)

b. SALIENCY: Constituentsaresalient.(satisfiedby 43,43′, 3′3)

c. MAX BEAT: Beatsarerealized.(satisfiedby 44)

d. FOOTBIN: Feetarebinary. (satisfiedby 44,43,33,34)

AlthoughMAX BEAT andFOOTBIN areviolablein balladquatrains,theyoccurasobligatoryun-
dominatedconstraintsin manyothermeters.In fact, theyareundominatedin all metersthatwe
will encounterin therestof this paper.2 So thetheorywe areworking with actuallypredictsthat
theyshouldplaya role in shapingthepatternsof variationin balladquantrainstoo.

Sinceall possiblerankingsof (11) yield either43 or 44, at leastoneotherconstraintmustbe
addedto derivetheothertypes.And beauseit mustdefeatmarkednessconstraints,we know that
it mustbelongto the FAITHFULN ESS family. For our purposeswe only needthe mostgeneral
constraintof the family, which enjoinsthat the input is realized(ratherthanbeing replacedby
somethingelse,or suppressed).

(12) FAITHFULN ESS: Theinputandoutputareidentical.

We now havea setof correspondenceconstraintsthatmaparbitraryinputsinto their optimal
metricalscansions.Hereis howthesystemworks:

(13) a. Unmetricalinputsareruledout by constraintsthatdominateFAITHFULN ESS.

b. Metrical inputsaremappedinto identicaloutputsjust in caseFAITHFUL NESS domi-
natesall constraintsthatdefeatthem.

c. Otherwisetheyaremappedinto moreharmonicoutputs.

Theeffectof FAITHFUL NESS is to licenseanycandidatenotexcludedby higher-rankedconstraints
asmetrical.Constraintsrankedabovethiscutoff-pointrestrictmetricality, while constraintsranked
belowit areinactive.M is METRICAL with respectto aconstraintsystemif it is theoptimaloutput
for someinput. To determinethemetricalityof agivenoutputweneedonly considerthederivation
in which it is identicalto the input, for it alwaysharmonicallyboundsthe others. For example,
undertheconstraintrankingin (26),44 is unmetricaland43′ is metrical.

(14)
Input: 44 SAL PAR FAITH FTBIN MAX

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

Input: 43′ SAL PAR FAITH FTBIN MAX

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

While FAITHFULN ESS mustbeableto outranksomemarkednessconstraintssothattypes3′3′,
33, 43′ and3′3 can be derived(as (26) illustrates),it cannotfreely outrankall the markedness
constraints,or elsetheunmetricalcouplettypes*34, *3′4, *3′3 will alsobederived.Sincetheun-
metricalcoupletsviolatebothSALIENCY andPARALLELI SM, eitheroneof thefollowing rankings
will excludethem.

2MAX BEAT appearsunderthenameof FILL in section3.
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(15) a. SALIENCY � FAITHFUL NESS

b. PARALLEL ISM � FAITHFUL NESS

It turnsout that(15a)alsopredictstheobservedfrequenciesin (10),assumingthesimpleprinciple
in (1d) thatfrequencyof a line typeis proportionalto thenumberof tableauxin which it is optimal
for someinput.

Thefrequencypredictionscanbeconvenientlycalculatedby compilinga tableauof tableaux.
(16) listsall 24 rankingsof thefour constraintsin (22), followedby four columnsrepresentingthe
rankingof FAITHFULN ESS amongthemin second,third, fourth,andfifth position,respectively. (It
cannotberankedin first positionbecauseof (15a)).Eachof the96cellsontheright siderepresents
atableaufor adifferentrankingof thefive constraints,andits contentsshowthepossibleoutputsof
thattableaufor thetotality of inputs.The36shadedcellsrepresenttableauxexcludedby thefixed
ranking(15a)),andtheremaining60unshadedcellsrepresentthepermissibletableaux.To getthe
predictedfrequenciesof the outputswe countthe numberof timesthey appearin the unshaded
cellsandconverttheminto percentages.

(16)
Rankingof markednessconstraints Rankingof FAITHFUL NESS

2nd 3rd 4th 5th
SAL MAX FTBIN PAR 4343′ 3′3 4343′ 3′3 43 43
SAL MAX PAR FTBIN 4343′ 3′3 4343′ 3′3 4343′ 3′3 43
SAL FTBIN MAX PAR 4343′ 3′3 43 43 43
SAL FTBIN PAR MAX 4343′ 3′3 43 43 43
SAL PAR MAX FTBIN 4343′ 3′3 4343′ 3′3 4343′ 3′3 43
SAL PAR FTBIN MAX 4343′ 3′3 4343′ 3′3 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 443′3′ 33 443′3′ 33 44 44
PAR SAL FTBIN MAX 443′3′ 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 4443 33 4433 4433 44
PAR MAX SAL FTBIN 443′3′ 33 44 44 44
PAR FTBIN SAL MAX 443′3′ 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 443′3′ 33 44 44 44
PAR FTBIN MAX SAL 443′3′ 33 4433 44 44

Theexpectedcoupletfrequenciesdeterminedby this methodfrom (16) arecomparedin (17)
with thecorrespondingactualcoupletfrequenciescomputedfrom M&H’ scorpus.
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(17)
Type frequencyin tableaux frequencyin corpus
44 33% (30 tableaux) 37% (461couplets)
43 33% (30 tableaux) 35% (433couplets)
43′ 13% (12 tableaux) 12% (144couplets)
3′3 13% (12 tableaux) 15% (183couplets)
3′3′ 4% (4 tableaux) 1% (14couplets)
33 4% (4 tableaux) 1% (16couplets)
other 0% (0 tableaux) 0% (3 couplets)

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

The theorypredicsa four-way split between44, 33 (mostfrequent),43′, 3′3 (medium),3′3′, 33
(rare),andall othercouplettypes(non-occurring).Thispredictionis right on themark.Theactual
corpuspercentagesarewell approximatedalthougha little ‘flattened’. So, with a minimum of
extraassumptions,the constraintrankingneededfor the categoricaldataalsomakesenseof the
observedfrequencyprofile.

Case2: IsaacWatts

The prolific 18th-centuryhymn composerIsaacWattsadaptedthe folk quatrainto neoclassical
tastesby categoricallyeliminating the 3′ foot type, therebyreducingthe quatraininventory to
commonmeter(4343), longmeter(4444), andshortmeter(3343), in thatorderof frequency. Since
3′ feetviolateFOOTBIN, Watts’ morerestrictivequatrainsdiffer formally from folk quantrainsin
havingtheobligatoryrankingFOOTBIN � FAITHFUL NESS. Combinedwith thefolk songranking
SALIENCY � FAITHFUL NESS alreadyestablishedabove,weobtainfor Wattstheranking

(18) SALIENCY � FOOTBIN � FAITHFUL NESS

which asbeforepredictsa quantitativeprofile for thecorpus.This profile canbecalculatedfrom
(19) by the sameprocedureasbefore. The additionalrestrictionin (18) reducesthe permissible
constraintrankingsin thismeterto just21,whicharerepresentedby theunshadedcells.
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(19)
Rankingof markednessconstraints Rankingof FAITHFUL NESS

2nd 3rd 4th 5th
SAL MAX FTBIN PAR 4343′ 3′3 4343′ 3′3 43 43
SAL MAX PAR FTBIN 4343′ 3′3 4343′ 3′3 4343′ 3′3 43
SAL FTBIN MAX PAR 4343′ 3′3 43 43 43
SAL FTBIN PAR MAX 4343′ 3′3 43 43 43
SAL PAR MAX FTBIN 4343′ 3′3 4343′ 3′3 4343′ 3′3 43
SAL PAR FTBIN MAX 4343′ 3′3 4343′ 3′3 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 443′3′ 33 443′3′ 33 44 44
PAR SAL FTBIN MAX 443′3′ 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 4443 33 4433 4433 44
PAR MAX SAL FTBIN 443′3′ 33 44 44 44
PAR FTBIN SAL MAX 443′3′ 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 443′3′ 33 44 44 44
PAR FTBIN MAX SAL 443′3′ 33 4433 44 44

Thepredictedfiguresfrom (19)matchtheactualquantitativeprofileof thecorpuswell. Therelative
frequenciesareexactlyright. Thepromotionof FOOTBIN overFAITHFUL NESS hasthesomewhat
unexpectedeffectof raisingthepredictedfrequencyof 43well abovethatof 44. Remarkably, this
is exactlywhatwe find in thecorpusdata.Eventheactualpercentagesarealmostcorrect.There
is still a little ‘flattening’ butnow it is reducedto 2%.

(20)
Type frequencyin tableaux frequencyin corpus
44 38% (8 tableaux) 40% (3,140couplets)
43 57% (12 tableaux) 57% (4,538couplets)
33 5% (1 tableau) 3% (258couplets)
43′ 0% (no tableaux) 0% (nocouplets)
3′3 0% (no tableaux) 0% (nocouplets)
3′3′ 0% (no tableaux) 0% (nocouplets)

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

The reasonwhy the predictionsaremoreaccuratefor Wattsthanfor the folk songsmay be that
Watts’ hymnsareby a singleauthorcomposingin aninvariantstereotypedstyle,whereasthefolk
songsconstitutea ratherheterogenouscorpus.
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Theseresultscomeessentiallyfree from the theory. The solestipulationthat we neededis
that SALIENCY outranksPARALLELI SM both in the folk quatrainand in Watts’ hymns. This
restrictionis probablynot arbitrary, but motivatedby the fact that thesequatrainsaremeantto
be sung. Saliencyis arguablya more importantcue in orally performedand transmittedverse
thanin versethat is printedandread,wherestanzasarevisually demarcated.If this is right, then
thereverserankingPARALLELI SM � SALIENCY might beexpectedto occur,if at all, in written
poetry.

Case3: Old English

My third caseis a translationof Sohn’s (1998)quantitativeanalysisof Beowulf into the OT ap-
proachto metrical variationexploredhere. Sohngives the following frequencydistributionof
Sieversline types(excludingexpandedsubtypes).

(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)

– [S][WWS] 0% —
– [WWS][S] 0% —

Sohnderivesthetypesfrom theundominatedconstraintsin (22),

(22) Undominatedconstraints

a. PARSE: Everymetricalconstituentbelongsto a metricalconstituentof thenexthigher
rank.

b. FILL : Every metricalconstituentdominatesa metrical constituentof the next lower
rank.

c. BIN: A verseanda line is binary.

d. HEADEDNESS: A constituenthasexactlyonehead(oneS).

andrelatesthequantitativepreferencesto thedominatedconstraintsin (23).

(23) Dominable(violated)constraints

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

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

Sohnassumesthat the frequencyof a type is inverselyproportionalto the numberof constraints
it violates.With a little tweakingthis ideafits nicely into our approach.Supposingasbeforethat
unmetricalinputsarealwaysruled out by constraintsthat dominateFAITHFULN ESS, we obtain
tableau(24):
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(24)
Input: [S][SW][S] BIN HEAD FAITH LAPSE ALIGNHEAD

1. [S][SW][S] *
2. ☞ [SW][SW] *
3. [S][SWW] * *

As before,metricalinputsaremappedinto identicaloutputsjustin caseFAITHFULN ESS dominates
all constraintsthatexcludethem.

(25)
Input: [S][SWW] BIN HEAD FAITH LAPSE ALIGNHEAD

1. [S][SW][S] * *
2. [SW][SW] *
3. ☞ [S][SWW] *

Otherwisetheyaremappedinto moreharmonicoutputs.

(26)
Input: [S][SWW] BIN HEAD LAPSE FAITH ALIGNHEAD

1. [S][SW][S] * *
2. ☞ [SW][SW] *
3. [S][SWW] *

Theundominatedconstraintsin (22)don’t yetexcludethetypes[S][WWS] and[WWS][S]. These
unmetricalversetypesare just thosewhich have three violations: in addition to LAPSE, they
violateALIGNHEAD twice. Wecanexpressthisgeneralizationby forminganewconstraint,(27a)
ALIGNHEAD2 which prohibitsmultiple ALIGNHEAD violations— formally, by self-conjunction
of ALIGNHEAD — andimposingtherestriction(27b), that FAITHFUL NESS cannotdominateall
markednessconstraints.

(27) a. ALIGNHEAD2: ALIGNHEAD maynotbeviolatedmorethanonce.

b. FAITHFUL NESS mustbedominated.

TheconstraintsALIGNHEAD, ALIGNHEAD2, and*L APSE arefreely ranked,aslong as(27a)is
obeyed.Theresultingoutputsof rankings(for all inputs)aretabulatedin (28).
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(28)
Rankingof constraints Outputs

*L APSE FAITH ALHD ALHD2 2A 1A 3B 2C 2B
*L APSE FAITH ALHD2 ALHD 2A 1A 3B 2C 2B
*L APSE ALHD FAITH ALHD2 2A
*L APSE ALHD2 FAITH ALHD 2A 1A 3B 2C
*L APSE ALHD ALHD2 FAITH 2A
*L APSE ALHD2 ALHD FAITH 2A
ALHD FAITH * LAPSE ALHD2 2A 1D 3E
ALHD FAITH ALHD2 *L APSE 2A 1D 3E
ALHD * LAPSE FAITH ALHD2 2A
ALHD * LAPSE ALHD2 FAITH 2A
ALHD ALHD2 FAITH *L APSE 2A 1D 3E
ALHD ALHD2 * LAPSE FAITH 2A
ALHD2 FAITH * LAPSE ALHD 2A 1A 3B 1D 2C 3E 2E
ALHD2 FAITH ALHD *L APSE 2A 1A 3B 1D 2C 3E 2E
ALHD2 * LAPSE FAITH ALHD 2A 1A 3B 2C
ALHD2 * LAPSE ALHD FAITH 2A
ALHD2 ALHD FAITH *L APSE 2A 1D 3E
ALHD2 ALHD * LAPSE FAITH 2A

Thepredictionis againthattherelativefrequencyof eachline typeis proportionalto thetotal
numberof constraintrankingsthatallow it. Thepredictedandattestednumbersaregivenin (29).

(29)
Type frequencyin tableaux frequencyin corpus

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

As in theballadquatrains,thepartialrankinggeneratesafour-waysplit betweentypes2A [SW][SW]
(most frequent),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, thepredictedpercentagesareverycloseto thecorpuspercent-
ages,with only 1%-2%‘flattening’.

We seeagainhowtheconstraintsthataccountfor thecategoricaldatacontributeto explaining
the observedfrequencydistribution. For example,ALIGNHEAD2, which wasintroducedto rule
out thenon-occurring[S][WWS] and[WWS][S], alsocontributesto explainingwhy [WSW][S] is
disproportionatelymorefrequentthan[WS][WS].
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Case4: Weight compensationin inverted feet: Finnish iambic verse

Finnishpoetsdiffer considerablyin whetherand to what extentthey allow iambic inversionin
words of two or more syllables(Sadeniemi1949, Leino 1982:206). To establishthe patternI
collectedall thepolysyllabicinversionsI couldfind from thirty-six Finnish19thand20thcentury
poets. Altogether6,233instanceswerefound,out of a total of 31,562iambic lines. The useof
inversionsturnedout to divide thepoetsinto five crisplydifferentiatedgroups(Kiparsky2005b).

(30) a. Group O: No inversion in polysyllables. Thesepoets(V.A. Koskenniemi,A. Hel-
laakoski,andH. Asunta)allow inversiononly whenthefirst word of theinvertedfoot
is monosyllabic.

b. Group I : Inversiononly in LH- polysyllables,i.e. words with a Light first syllable
anda Heavysecondsyllable. I found only onepoetwith this maximally restrictive
polysyllabicinversionsystem,Yrj ö Jylhä.

c. GroupII : inversionallowedin L- polysyllables(beginningwith a light syllable).This
groupincludesO.Manninen,U. Kailas,L. Viljanen,S.Harmaja,T. Lyy, O.Paloheimo,
andK. Sarkiaup to 1937.

d. GroupIII : inversionallowedin L- andHH- (i.e. it is prohibitedonly in HL- polysylla-
bles):A. Noponen,H. Haahti,H. Hiisku,E.Leino,K. Kaatra,E.Sinervo,L. Pohjanp̈aä,
J. Erkko, I. Pimiä, A. Oksanen,P. Cajander,K. Sarkiain his later work, J. Siljo, E.
Vaara,earlyE. Lönnrot,andU. Kupiainen.

e. GroupIV: inversionallowedin anytypeof polysyllable.ThisgroupincludesA. Tynni,
E. Vuorela,A. Kivimaa, H. Liinamaa,K. Kramsu,H. Juvonen,J. Haavio,L. Onerva,
A. Kajanto,P. Mustap̈aä,andE. Lönnrotin his laterwork.

Hereis anextremeexampleof all four typesof polysyllabicinversionin thespaceof a few lines.

(31) Yl
s
it/sesa/reensan/ käyssu/hisse/vatsuuli, A hot andfetid wind

kuumsa / ja tsunk/kainsen. whistlesoverthearena.
Hevso/nenksa/pinsen/ ja hsuo/hottsa/vamsuuli A mangyhorseandapantingmule
juoksse/vatvsa/vistsen. gallopin terror.

Neh
s
är/kä v

s
im/moisssaan Theragingbull

sarv
s
iin/sassei/väst

s
ää impalesthemon hishorns.

ja vse/ri psu/naamsaan. andthegroundturnsredwith blood.
(P. Mustap̈aä,KuolevaKantäaiti)

Thetreatmentof inversionis aconsistentfeatureof apoet’smetricalpractice,stableexceptfor
two poetswho relax their usageby onenotchin mid-career.3 Table(32) showshow often each
groupinvertspolysyllablesof thefour weightpatterns.

3In hisearlylyrics (upto1845)Lönnrotbelongsto GroupIII, in hislaterverse(from1857),notablyhisexperiments
in hymn writing, he switchesto GroupIV. Sarkiastartsout in GroupII, andthen,after his Italian journeywhich
profoundlychangedthecharacterof hispoetry, headoptsthelooserstyleof GroupIII. Thesepoetsarethereforelisted
undertwo groupsin (32).
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(32) Group N
w
H́

s
L

w
H́

s
H

w
Ĺ

s
L

w
Ĺ

s
H Inversions Lines % Inversions

O. 3 0.0% 0.0% 0.0% 0.0% 0 3,149 0.0%
I. 1 0.0% 0.0% 0.0% 100.0% 99 227 43.6%

II. 7 0.0% 0.1% 20.9% 79.0% 841 5,492 15.3%
III. 16 0.0% 16.1% 24.7% 59.2% 3,257 15,124 21.5%
IV. 11 11.7% 27.8% 22.6% 37.9% 2,036 7,570 26.9%

Total 38 6,233 31,562 19.7%

Thefive categoricalsystemsin (30) aredescribableby correspondenceconstraintsof the fol-
lowing generaltype:

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

a. in amonosyllabicword,4

b. in apolysyllabicword thatsatisfiescertainweightconditions.

Themostrestrictivenormrepresentedby GroupO is identicalto thatof mostRussianandGerman
verse. The departuresfrom it aremotivatedby the phonologyof Finnish. Becauseeveryword
beginswith astressedsyllable,obedienceto theunmitigated(33a)forcesall iambiclinesto begin
with a monosyllabicword, which tendsto producetiresomeverse. (33b) ensuresthat someof
the polysyllabicvocabularybecomesavailableat the beginningsof iambic lines. The variants
of (33b) follow a strict implicationalhierarchy. If any inversionin polysyllablesis allowedat
all, it is allowedin polysyllableswhich beginwith a sequenceof a Light syllableanda Heavy
syllable,wherethe mismatchbetweenstressandthe Weak/Strongmetricalpatternis maximally
compensatedfor by the harmonizingsyllableweight relations. In theothergroupsthe licenseis
extendedto successivelymoredrasticquantitativemismatches.

An Optimality-Theoreticaccountfor thevarietiesof iambsin (30) requirestheconstraintsin
(34).5

(34) Correspondenceconstraintsonpolysyllabicwords:

a. *
w
σ́: No stressedsyllablesin Weakposition,

b. *
w
H́: No stressedheavysyllablesin Weakposition.

c. *
s
L: No unstressedlight syllablesin Strongposition.

d. *
w
H́

s
L: No combinedviolationsof (b) and(c) (constraintconjunction).

All four constraintsin (34) are requiredfor Finnish meterindependentlyof the variationdata.
(34a,b,d)areneededfor thecategoricalpropertiesin (30). In particular,theconjoinedconstraint
(34d) is neededfor the exclusionof initial HL- in the meterof Group III. Constraint(34c) is

4 Note that its English counterpartcontainspreciselythe sameconditions,but linked disjunctively insteadof
conjunctively(“A Weakpositionmustnotbeaffiliatedwith a stressedsyllable,exceptat thebeginningof a line, or in
a monosyllabicword”).

5Formally, (34b)and(34c)arethemselvesconjoinedfrom (34a)andtwo constraintswhich restrict just syllable
weight. The latter apply to monosyllabicwordsasweakeranalogsof the constraintsin (34). However,quantityin
monosyllabicwordsis not categoricallyregimented,but a matterof preferences.I hopeto returnto thesepreferences
in a separatestudy.

5Note that the conjunctiveconstraint(34d) is analogousto the conjunctiveconstraint(33a); in both casesthe
individualconjunctsfunctionseparatelyelsewhere(seefn. 4).
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undominatedin iambic-anapesticverse(Hanson& Kiparsky 1996),andit playsa major role in
shapingthe quantitativeprofile of iambic verseand trochaicverse(for the latter, seeKiparsky
2005b). Thesesameconstraints,wherefreely ranked,alsogeneratethevariationpatternswithin
eachgroup.

The most restrictivesystemof (30) is that of groupO, which completelyexcludespolysyl-

labic inversion.Formally, this meansthat themostrestrictivemarkednessconstraint*
w
σ́ outranks

FAITHFUL NESS. GroupsI-IV havethereverseranking*
w
σ́� FAITHFUL NESS.

(35) a. GroupO: no polysyllabicinversion

*
w
σ́� FAITHFULN ESS

b. GroupsI-IV: polysyllabicinversionallowed

FAITHFUL NESS� *
w
σ́

Themostrestrictiveof the lattergroupsis I, whereall theremainingmarkednessconstraintsstill
outrankFAITHFUL NESS. The other systemsare obtainedby additionalstepwiserelaxationof
the rankingsof the markednessconstraintswith respectto FAITHFULN ESS.6 In the mostliberal
system(groupIV), noneof the markednessconstraintsarerequiredto outrankFAITHFULN ESS,
henceall inversionsareallowed. The intermediatesystemsallow progressivelymoremarkedin-
versions.Thedistributionof permittedandprohibitedrankingsof themarkednessconstraintswith
FAITHFUL NESS accountfor thequantitativeprofilesof theeachsystems.Thefollowing additional
rankingrestrictionscharacterizegroupsI-IV.

(36) a. GroupI: polysyllabicinversiononly in LH-

*
w
H́

s
L, *

w
H́, *

s
L � FAITHFULN ESS

b. GroupII: polysyllabicinversiononly in L-

*
w
H́

s
L, *

w
H́� FAITHFUL NESS

c. GroupIII: polysyllabicinversionin L- andHH-

*
w
H́

s
L � FAITHFULN ESS

d. GroupIV: polysyllablesof anykind mayinvert

(none)

Tableau(37) displaysthepossiblerankingsof (34b-c)andFAITHFULN ESS andtheir outputs.
The predictedrelativefrequenciesof eachline type for a givengroupof poetscanbe calculated
from thetableauby erasingthecellsthatrepresentrankingswhichareinconsistentwith its metrical
grammarin (36). Countingtheoutputsin theremainingcellsgivesthepredictedproportionsfor
eachgroup.Theresultingnumbersfor thegroupswith interestingvariation(groupsII, II, andIV)
areshownat thebottomof thechart.

6This is at leastheuristicallya convenientway of visualizingthe relationshipbetweenthe systems.It may also
correspond,at leastloosely, to the historicalevolutionby which the strict type O iambic meterwasprogressively
relaxedin orderto adaptit to a languagewith obligatoryinitial stress.
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(37)
Rankingof constraints Outputs

*
w
H́

s
L *

w
H́ *

s
L FAITH — — —

w
Ĺ

s
H
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s
L — —

w
Ĺ

s
L

w
Ĺ

s
H
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s
L *

w
H́ FAITH — — —
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Ĺ
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H
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H
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H
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H
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Ĺ
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L
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Ĺ

s
H

II: (36b) 0 0 2 8
III: (36c) 0 4 4 12
IV: (36d) 6 12 12 24

Thematchbetweenexpectedandobservedfrequenciesis satisfactory:
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(38)
Expectedfrequencies Observedfrequencies
(from tableau(37)) (from table(32))

II. 0.0% 0.0% 20% 80% 0.0% 0.1% 20.9% 79.0%
III. 0.0% 20.0% 20.0% 60.0% 0.0% 16.1% 24.7% 59.2%
IV. 11.1% 22.2% 22.2% 44.4% 11.7% 27.8% 22.6% 37.9%

Theseexpectedfrequenciesarewhatwe getdirectly from the theoryif we stipulateno rank-
ingsbeyondwhatthecategoricalrestrictionsrequire.More accuratematchesto theobserveddata
canbeobtainedby additionalconstraintrankings.For example,if we assumethatgroupIV im-

posesthefurtherconstraintranking*
w
H́

s
L � *

w
H́, theproportionschangeto 3:8:6:12,or in termsof

percentages10.3%:27.6%:20.7%:41.4,animprovementover(38).

Whetherthis additionalstepis ultimately justified is a questionthat I prefer to leaveopen
for now. The Finnishcorpusfrom which I extractedthesestatisticsis not homogeneous.The
frequenciesfor thegroupssumup thevaryingusageof manypoetswith varyingstyles.Most of
the individual-levelvariationcanbe modeledby slight adjustmentsof the partial rankings. The
averagedcorpusfiguresdo representa kind of overall statisticalnorm for eachof the systems.
Theseexactnumbersshouldnot be takentoo seriouslybecausetheypartly dependon accidental
factors,suchashowmanylinesthevariouspoetshappenedto publishandhowmuchof theirwork
wasavailablein thelibraries.Yet thefact thateachof thestatisticalnormsis approximatedby the
free interactionof the very samesetof constraintsthat areelsewhereundominatedsupportsthe
partialrankingapproachto variation.

Conclusions

• At leastsometypesof metricalvariationreflectcompetingpreferences.In suchcases,com-
plex statisticalpatternscanbemodeledby the interactionof partially rankedviolablecon-
straints. The proportionof tableauxconsistentwith the partially rankedconstraintsthat
generateagiveoutputpredictsit frequencyof use.

• Metrical systemsaretypically structuredby a small numberof fairly well-understoodcat-
egoricalconstraintson thedistributionof prominentsyllablesandfeet. Theyshowregular
disparitiesin frequencyamongthe variantsthat conformto the categoricalrestrictions.In
suchdomains,thediscreteconstraintsthatderivethecategoricalrestrictionscanbeexpected
to predictthestatisticaldatawith someaccuracy.

• In the casesinvestigated,this turnedout to be the case.We found that oncetheminimum
constraintrankingsfor thecategoricalmetricalrestrictionsarespecified,a reasonablyclose
matchtoobservedpatternof preferencesamongtheremainingpermissiblevariantsisderived
with few or noadditionalconstraintrankings.

• Thepartialrankingapproachrelatesfrequencyintrinsicallyto unmarkedness,henceexplains
why themostfrequentoutputsaretypically theoneswhichviolatethefewestconstraints.

• Thepartialrankingmodelformsthebasisof arestrictivetheoryof variationwhichderivesits
systematicpatterningfrom minimalassumptions.StochasticOT doesnotoffer acomparably
explanatoryaccount.

16



• Thepartialrankingapproachderivesvariationpatternsfrom thelackof specifiedrankingbe-
tweenconstraints,andhenceentailsthattheycanbeacquiredwithout trackingfrequencies:
anattractivefeaturefor metricalsystems,whichareoftenacquiredfrom smallsamples.

• Theseresultssupportthe largerhypothesisthatgrammarsdo not havea probabilisticcom-
ponent.Speakers/hearers/learnersmaynot learnfrequenciesdirectly. Rather,theymayes-
tablishpreferencesandapartialrankingbetweenthem(i.e. preferencesamongpreferences)
whichhavequantitativeconsequencesin theuseof language.
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LEINO, PENTTI. 1986.Languageandmetre:metricsandthemetricalsystemof Finnish. Trans-
lated by Andrew Chestermanfrom Leino (1982). Helsinki: SuomalaisenKirjallisuuden
Seura.

SOHN, CHANG YONG. 1998.TheMetrical Structureof Beowulf.Ph.D.Thesis,Stanford.

18


