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Abstract

Quatrainsin English folk verse are governed by laws that regul ate the patter ns of
truncation (non-filling of metrical positions) at the ends of lines. Each of the possible truncation
patterns (we claim 26) is adhered to consistently through multiple stanzas and defines a verse
type. The descriptive goal of thisarticle isto account for why these and only these truncation
patterns exist.

Our crucial hypothesisis that the function of truncated linesisto render salient certain
layersin the natural constituency of the quatrain, that is, the line, the couplet, or the quatrain as
awhole. Itisimpossibleto render all three salient at once, so the saliency constraints conflict.
Moreover, each saliency constraint also conflicts with ordinary constraints of metrics, which
require the filling of the available metrical positions with appropriate syllables and stresses. The
26 well-formed quatrain types each represent a particular prioritization of the conflicting
constraints.

We formalize thisin Optimality Theory (Prince and Smolensky 1993): the inventory of types
isderived as the factorial typology of our constraint set; namely, the set of outputs of all
grammars obtained by freely ranking the violable constraints. We also account for differing text
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frequenciesin our data corpus by assigning each constraint a range of possible strengths, and
from this devel op an Optimality-theoretic account of gradient well-formedness judgments.”

" Wewould like to extend our warm thanks to Derek Attridge, Robbins Burling, Abigail Cohn, Chris McCully,
Fred Lerdahl, Gilbert Y oumans, an anonymousLanguage reviewer, and audiences at Cornell, Utrecht, Stanford, UC
Irvine, and UCLA for helpful comments made during the preparation of thisarticle.
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1. Stating the Problem

Among the other well-formedness judgments they can make, English speskers can assess the
goodness of verse quatrains. Consider the nursery-rhyme quatrains below. In each, the lineisfelt to
have four mgor beets, of which the fourth is sometimes“slent” (Burling 1966:1420, Attridge 1982:87-
88); that is, observed in the isochronous timing of the recitation but not digned with a syllable.

(1) a 3 Hickory, dickory, dock, A

The mouseran up theclock, A

The clock struck one, the mouse ran down,
Hickory, dickory, dock. A

whw

One little, two little, three little I ndians,
Four little, five little, gx little Indians,
Seven little, @ght little, nine little Indians,
Tenlittle Indian boys. A&

WA

The reader should have no difficulty reciting these quatrains while tapping sixteen times on atable,
one tap to each underlined syllable or slent beet (denoted with A). It isaso not hard to find other
songs that show the same patterns of overt versus silent bests, described with the formulae “3343” and
“4443" .

Now consder modified versons of these songs, with different arrangements of 4 and 3:

(2a. 3 *Hickory, dickory, dunn, A
4 Thefrightened mouse ran up the clock
3 Jud after the clock struck one, A
4 Hickory, dickory, plickory, dock.
b. *Nine little Indian boys: A

3

4 Ore little, two little, three little boys,
4  Four little, five little, x little boys,

4  Sevenlittle eght little, nine little boys.

We have observed that listeners find examples of * 3434 and * 3444 crashingly bad, and indeed
often laugh a them. Further, our ingpection of extensve data has not reveded any quatrains of the
*3434 or *3444 variety. Surely, thisindicates that there are ill-formed quatrain types.

Supposing for the moment that the basis of quatrain well-formedness is not amply membershipina
ligt, there is awell-defined andytica problem: to establish which quatrain types are well-formed, which
are not, and what kind of rule system could determine which iswhich. Idedly, this system should be
grounded in generd principles of rhythmic and linguistic Structure.
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The quatrain well-formedness problem turns out to be more difficult than we had imagined when
we undertook it. There are more categories of line than just “3” and “4”, and the combination of these
additiond varietiesislikewise not free; thus hundreds of varieties must be consdered. Developing a
grammar that generates dl and only the well-formed quatrains turns out to be arather delicate task.

This article describes the progress we have made on the problem. Our work may be of interest
beyond the fidld of metrics, for two reasons. First, our solution makes use of the notion of factorial
typology in Optimdity Theory (Prince and Smolensky 1993), not just as a means of checking the
typological plaushbility of our congtraints, but as the core andytica device. Second, we have found that
our data and theoreticd model make possible an Optimdity-theoretic attack on the long-standing
problem of gradient well-formedness judgments.

Theres of the article is divided into five mgor sections, covering background (section 2), data
(section 3), andysis (section 4), empirical testing (section 5), and extension of the anaysisto cases of
gradient well-formedness (section 6).

2. Background
2.1. Art Varse, Folk Verse, and Children’sVerse

Quatrains are available for study from many sources. (a) the canon of English literature;
(b) popular verse and song of every description; (c) authentic folk verse, anow moribund tradition, sung
mostly without accompaniment by ordinary people and transmitted oraly; (d) children’ s verse such as
nursery rhymes, of mostly folk origin, mostly sung or chanted, and to this day transmitted in part by
word of mouth. Of these, we have made only avery casud examination of art verse and popular verse,
have examined alarge body of folk verse, and have supplemented our folk verse study with songs and
chants remembered from our own childhoods.

We were guided in this choice by an ideafrom Burling 1966, asemina paper on cross-linguistic
patterns of children’sverse.  Burling found that children’ s verse types from unrelated, geographicaly
distant languages tend to resemble one another very gtrikingly, far more than their art verse counterparts
do. Asan explanation for the resemblances Burling makes an apped (p. 1435) to “our common
humanity”, which we take to be a somewhat poetic invoceation of the view that certain aspects of
cognition are geneticaly coded. This could occur either directly or, perhaps, indirectly, a& amore
abstract level from which the observed systems derive. Thusit seemed that children’s verse would be a
good place to dtart.

The folk verse we studied, though more complex and irregular than children’ s verse, has the
compensating advantage of having been musically transcribed and published in grest quantities; and, as
will become apparent, it obeys essentidly identica laws of quatrain form. Art verse and popular verse

' The Web sitefor thisarticleis located at http://www.humnet.ucl a.edu/humnet/linguistics/peopl e/hayes
/metrics.htm. From this site may be downloaded our coded data, tableaux for the computed factorial typology, and
three Appendices discussing related issues.
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goparently also normally obey our laws, but since they are the productions of exceptiona individuas,
they might well be expected to involve grester complexity and idiosyncrasy, so we have largely avoided
them in this study.?

We as0 wanted to stick to verse that is chanted or sung, a point on which both children’s verse
and treditiona folk verse qualify. Thisis partly because sung and chanted verse is understudied, and
partly because (aswe show in section 2.4) such verse offers a greater variety of line types to consider.

2.2. Congtituency of Quatrains

The fundamentd basis of folk verseisa(largely) binary hierarchy. Thusaquatranisnot just a
sequence of four lines; itisapair of pars, with the following structure:

©)] Quatrain

N

Couplet Couplet
Line LineLine Line

Thejudtification for this sructure is presented in Burling 1966, Lindblom and Sundberg 1970,
Abrahams and Foss 1968:62, Stein and Gil 1980, Attridge 1982, Zwicky 1986, Hayes 1988, and
Hayes and Kaun 1996. Thelevels of bracketing are diagnosed primarily by their correspondence with
phonologica phrasing: the higher the break in the condtituency of the metrica pattern, the more likely it
will coincide with amgor phrasing bresk (Attridge 1982; Abrahams and Foss 1968:62). Moreover,
the higher the metrica bresk, the larger the phonological bresk that will normally be digned withit.  For
accounts of phonologica phrasing in English and its gpplication to metrics, see Hayes 1989 and Hayes
and Kaun 1996.

The pair-of-pairs sructure is dso reinforced by rhyme, through identica couplet-endings (ABCB),
couplet-internd pardldlism (AABB) and couplet-externa pardlelism (ABAB).

2.3. Metricsand the Grid

To scan sung or chanted verse requires representations of the alignment of syllablesin time and
their arrangement into strong and weak metrical beats. 1n our opinion, some earlier work on the metrics
of sung verse has suffered from the lack of an explicit representation for these phenomena. Thisneed is
filled by grid representations, innovated by Liberman (1978) and developed extensvely within musicd
theory by Lerdahl and Jackendoff (1983). We give below aline of folksong, first asit appears printed
in musica notation in its source (Karpeles 1932, #33A) then in grid representation:

2Wefollow here Jakobson (1960, 369): “Folklore offersthe most clear-cut and stereotyped forms of poetry,
particularly suitable for structural scrutiny.”
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(4)a

It was late in the night when the squire came home
b.
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 X X
] ] ] | |
It was late in the nigt when the sguire came home

The grid congsts of a sequence of columns of x’s or other symbols, where each column may be
associated with an event in time (in the present case, asyllable). The height of agrid column isintended
to depict the strength of the rhythmic beat associated with the event. For the study of sung or chanted
verse, we assume thet al grid rows are performed isochronoudy, or more precisely, isochronoudy in
theory; that is, abdtracting away from various structural and expressive timing adjustments.

Isochrony holds of every row, so thet for instance in (4b), the third row up from the bottom is
aigned with the isochronous syllable sequence {late, night, squire, home} and the second row from
the bottom with the isochronous sequence {It, late, in, night, when, squire, came, home}. The
bottom row is likewise isochronous, though not every x in thisrow is digned with asyllable. Our
informal underlining system indicates the syllables which are matched to the four strongest positions of
the grid.?

A number of different grids arise in the andyss of folk songs, involving different spacing and
location of the strong rhythmic beats. Grid (4b) is probably the most common, and it is the one that will
gopear in dl the examples of thisarticle. A brief survey of other grid Sructures attested in English folk
verseis provided in Online Appendix C (seefn. 1 for location).

Grids as gpplied to music are unfamiliar to many linguists, and they give rise to numerous questions
that the present article lacks space to answer. We must refer the reader instead to other writings that
attempt to answer them. For the most extensively developed theory of grids as gpplied to rhythmic
andysis, see Lerdahl and Jackendoff 1983. For judtification of the view that the grid of folk verse may
be divided into separate lines (even though the lines are performed in uninterrupted rhythm), see Hayes

# We have found that people sometimes have difficulty in apprehending arhythmic structure from agrid.
Readers seeking help may wish to download a small computer program we have prepared, “playgrid.exe," which plays
the tune and rhythm for all the grid examplesin thisarticle. The program isavailable at the Web sitelisted infn. 1.
Readers may also obtain atape recording containing chanted versions of all the examplesin the article by sending a
blank cassette with a suitable self-addressed envelope to the first author at the address given at the end of the article.
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and MacEachern 1996. On the view taken here that metrics should study linguistic materid as aligned
to a grid rather than the linguistic materia done, see Hayes and Kaun 1996: 246-247. (Asargued
there, there is reason to think that this choice is correct even for spoken verseforms.) Findly, for
discussion of the legitimacy of grid transcription (that is, whether grids reflect perceptud redlity, as
opposed to the whim of the transcriber), see Online Appendix A.

2.4. Rhythmic Cadences

Our main topic isthe principles of form that distinguish differing quatrain types, even among
quatrains that share the same grid. These quatrain types may be defined by the distribution of rhythmic
cadences. A cadence, generdly spesking, is an ending within rhythmic or musical form. Cadences
defined tondly are the crucid anchoring pointsin Western tond music. We define a rhythmic cadence
as a characteridtic grid placement of the find syllable or two of the line. The three most common
rhythmic cadences are listed in (5).

(S)a. 55311
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 X X
I I I I I I
As bright as the aum mer un Y.
Ritchie 1965, p. 36
b. “Green O”
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 x X
| I I I I I
A- mong the leaves S0 green, 0]
Sharp 1916, #79
C_ H411
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 X X
I I I 1 I I
Lit tle Mus grave stood by the old church door

Ritchie 1965, p. 36
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The cadence we cdl “3, following earlier work, initiates no syllables after the third strong postion
of the line dl subsequent positions are filled ether by pause or by lengthening of the line-find syllable,
more or lessin free variation.

“Green O”, which we name after the example of it in (5b), fills the third and fourth strong pogitions,
but initiates no syllable between them. The Green O cadence has been noticed by Zwicky (1986) and
by Attridge (1982:104). We will ordinarily designate it with the abbreviation “G".

“4’ dedgnates a cadence in which the fourth strong postion isfilled, with the proviso that any line
that fits the description of “G(reen O)” will be designated as such, and not as“4”; that is, there has to
be at least one syllable between the third and fourth strong bests.

We dso definea”3 femining’ cadence. Here, the last strong position to be filled is the third, but
an additiona syllable (dways with weaker ress than its left neighbor) is placed in the interva between
the third and fourth strong beets. Hereis an example:

(6) “3-Femining’
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 X X
I I I I I I I
She's gone with the gyp- sen Da- vy A

Karpeles 1932, #33A

Theterm “femining’ to describe line endings with falling stress sequencesiis taken from traditiona
metrics. Our abbreviation for 3-femininewill be“3/".

It isworth mentioning that “Green O” isdso afeminine cadence: in the vast mgority of G lines,
the fina syllable bears wesker stress than the penult. Thiswill be important in the andysis below.

G and 3rare not digtinguished in verse forms where the spoken rendition does not respect an
isochronous rhythm, for example English art verse. The possihility of including the G vs. 3 didinction in
the analysi's was one reason we adopted sung and chanted verse data for our study.

Our definitions of the cadences generdlize in most cases to meters other than (4b). A few other
cadences are mentioned in Online Appendix C.

The rhythmic cadences gppear to be amgor dement of sung verse form. In songs with more than
one stanza, the same pattern of rhythmic cadencesis normally repested from stanzato danza. Thisis
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true for stanzas that include two quatrains, aswell as other stanzatypes.* The focus here, however, will
be on the quatrain as a unit.

3. The Quatrain Data

This section presents our typology of quatrain types. The discussion daborates on findings of
Attridge (1982) and earlier work.

The main empirica basis of our project was the examination of numerous English folk songs.
These were taken largdly from the monumental body of field research carried out in the early twentieth
century in rurd areas of the English-gpesking world by Cecil J. Sharp and Maud Karpeles: rurd
England (Karpeles 1974), Newfoundland (Karpeles 1970), and the Southern Appaachians.® The
Appdachian maerid iswha we have examined most carefully, by coding it in a database, which
includes 1028 songs, 951 from Karpeles 1932 and an additiona 77 from Ritchie 1965. The patterning
of the database has been amplified by children’s songs from our own memories and by our own well-
formedness judgments.

Anticipating the analysis to follow, we present the quatrain inventory in a taxonomy that matches
categories generated under our anayss.

3.1. Couplet-Marking Types

Condder aquatrain in 4343:

(7) 4 There stwo little brothers going to school.
3 Theddest to the youngest cdled: A
4 Come go with me to the green shady grove
3 And!'ll wresleyouafdl. A° Karpeles 1932, #12|

4343, traditiondly cdled “common meter” (Mdof 1970), is the most frequent instance of what we will
cdl a“couplet-marking” quatrain type. We anticipate that readers who recite it in rhythm will hear “first
one couplet, then another”; that is, the couplet condtituency is perceptudly sdient. We discussthe basis
of thisintuition below.

* The stanza may be defined operationally as the minimal unit sung to the same music. For stanzasthat are not
coextensive with single quatrains, see Online Appendix B.

® For background on English folksong (as distinguished from its popul arized modern descendents) the reader is
referred to Sharp 1907, Karpeles 1973, Abrahams and Foss 1968, and the prefaces to Karpel es 1932,

®Wewill list in footnotes some examples of songs and chants familiar to many American children that also
embody the patternsin the text. For 4343 these are numerous and include: “Hey Diddle Diddle, The Cat and the
Fiddle’, “Jack Sprat”, “Little Jack Horner”, “Old King Col€e”, “Old Mother Hubbard”, “ Rub-a-Dub-Dub, Three Menin
aTub”, “The Queen of Hearts”, “Old MacDonald Had a Farm” (first quatrain), and “ Oh Where, Oh Where Has My
Little Dog Gone?’.
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There are saverd other quatrain typesthat our analyss classifies as couplet-marking. Inthe
examples below, Green O cadences are marked with long hyphens for clarity.

(8)a 4 Thegyuire come home |ate in the night,

Enguiring for hisla——dy.

She answered hm with agquick reply:

She's gone with the gipsy Da————wy. * Karpeles 1932, #33J

O >0

Send for the fiddle and send for the bow,

And send for the blue-eyed daisy; A

Send for the boy that broke my heart

And amost sent mecrazy. /E® Karpeles 1932, #127C

Thewar fareisrag——ing
And Johnny you must fight. A&
| went to be with———you

From morn———ing to night. /E° Karpeles 1932, #113A

WO w @Dk

Last night as| lay onmy pillow, A

Last nigt as| layonmy bed, A

Last night as| layonmy pillow A

| dreamed little Bessy was dead. A ™ Karpeles 1932, #1528

W www

3.2. Quatrain-Marking Types
Here is an example of 4443, which we will cal a*“quatran-marking” type:

(90 4 Therewasalittle ship and she sailed upon the sea,
4 And she went by the name of the Merry Golden Tree,
4 As she salled upon the low and the lonesome low,
3 Asshesdled uponthelonesomesea £ ™ Ritchie 1965, p. 80

"More 4GAG: “Jack and Jill”, “Little Bo-Peep”, “ See-Saw, Marjorie Daw” , “Pop! Goesthe Weasel”, “Y ankee
Doodle.”

8 More 43:43:: “Billy Boy”, “Six Lumberjacks’.

° More G3G3: “Goosey, Goosey, Gander” (second quatrain), “I’ve Been Workin' on the Railroad” (first
quatrain), “ The Eensy-Weensy Spider” (first quatrain), “ Sing a Song of Sixpence” (first quatrain).

“More3333: “I Havealittle Dreyd!”, “The Yellow Rose of Texas” (first quatrain).

" More 4443: “Mary Had aLittle Lamb”, “Polly Put the Kettle On”, “Jimmy Crack Corn” (chorus), “ The Muffin
Man”, “Old MacDonald Had a Farm” (second quatrain), “Three Blind Mice” (second quatrain), “ Battle Hymn of the
Republic” (first quatrain).
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Readers who share our intuitions will find that in such a stanza, the whole quatrain sounds like asingle,
uninterrupted unit. Here are some other cases that our treatment classifies as quatrain-marking:

(10)a. 4 Next morning aburning sun did rise
4 Beneath the eastern doudless sky,
4 And Generd Beauregard replied:
G Prepare to marchto Shi loh 2 Karpeles 1932, #136

London Bridge isfalling down,

Falling down, fdling down,

London Bridge isfalling down,

My true lover. /&£ Ritchie 1965, p. 14

[N O NN

g,

When boys go a-court
A-court ing, a- court

When boys go a-court ing

And thenthey stay dl night. /& ™ Karpeles 1932, #269B

ma

wOoo

Up Hliza, poor girl; A

Hoot Eliza, poor girl; A

Up Hliza, poor girl; A

She died onthetran. &£ Karpeles 1932, #244B

W www

3.3. Line-Marking Types

3333, of which an example gppears below, iswhat we will cdl a“lineemarking” congtruction:

(11) 3 Lilly, lilly hoo, A
3 Swest Lilly | loveyou, A
3 Lilly, lilly hoo, A
3 Sweet Lilly | loveyou, /™ Karpeles 1932, #65R

Init, we expect the reader to hear al the lines perceptudly separated from one another. GGGG is
another quatrain that our analysis treats as line-marking:

2 More 444G: “Here We Go Round The Mulberry Bush”, “Skip tomy Lou”, “My Little Red Wagon.”
3 More 4443:: “Michael Finnegan.”

“More GGG3: “Go Tell Aunt Rhody”, “Ring Around the Rosie”, “Battle Hymn of the Republic” (second
quatrain), “For He's A Jolly Good Fellow/The Bear Went Over the Mountain” (first and last quatrains).

> More 3:333: “Go Round and Round The Village.”

' More 3333: “ThreeBlind Mice” (first quatrain), “Here We Go Looby-Loo” (chorus), “Jingle Bells” (first
quatrain of verses), “ThisLittle Piggy Went To Market” (on which see Burling 1966, 1421-1412).
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(12) G Father get ready when He cdls———you,
G Father get ready when He cdls———you,
G Father get ready when He cdls———you
G To st on the throne with Je——aus. ** Ritchie 1965, p. 50

We have been unable to locate an authentic folk song instance of 3:3:33;, analogous to 3333 and
GGGG. A children’s song from the collection of Raffi (1980), whose songsin generd have the quatrain
forms seen here, does contain verses of thistype (13a); and a concocted folksong verse (13b) strikes
us as well-formed:

(13)a 3 Willoughby, wallaby, wustin, A

An elephant sat on Justin, A&

And Willoughby, wallaby, warnya, A

An elephant sat on Tanya. /A Raffi 1980, p. 92

Thefirg timel saw darling Corie A

She had whisky ina tumbler, A&

She was drinking away her trouble, /£

And a-going witha gambler. A (construct, after Karpeles 1932, #152B)

)
LW Ww wWwow

We will assume bdow that 33:3:3; isin fact wdl-formed.

3.4. The Metrically Replete Quatrain

The typology of quatrain typesimplied so far provides no place for 4444 (cdled “long meter”),
which is attested in many examples such as the fallowing:

(14) 4 Shefdd her armsaround him without any fear.
4 How canyou bear to kill the girl that |loves you so dear?
4 Pally, O Pally, we ve no timeto stand,
4 And indantly drew a short knife in his hand.*® Karpeles 1032, #49A

For reasons to be made clear below, we will not classify this quatrain as belonging to the “line-marking”
vaiety. Ingead, we will refer to it as“metricaly replete’, snce (by our definition of “4”) it canfill its
grid with more syllables than any other quatrain type.

" More GGGG: “Goosey, Goosey, Gander” (first quatrain).

'8 More 4444: “Baa, Baa, Black Sheep”, “Humpty Dumpty”, “ Rock-a-Bye Baby” , “ Pat-a-Cake, Pat-a-Cake,
Baker'sMan”, “Oats, Peas, Beans And Barley Grow”, “ Starlight, Star Bright”, “Georgy Porgy”, “To Market, To
Market To Buy A Fat Pig”, etc.
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3.5. “Long-Lagt” Constructions

3343, often cdled “ short meter”, is exemplified by (1a) above, “Hickory, Dickory Dock.” It is
a0 sporadicaly found in our folk song corpus (e.g. Karpeles 1932, #42A). 3343 belongs to a class of
caseswe will cal “Long-Lag” congructions. We anticipate that the reader in reciting (1a) will percaive
aline, relaively separate from its surroundings, followed by asmilarly separated line, followed by a
relatively integra couplet; thus the longest unit comes|ladt.

Our folksong database includes no instances of the parallel Long-Last congtruction GG4G, but we
know of three of them from our childhoods; of which we give one below:*®

(15) G What are little boys made———of?
G What are little boys made———of?
4 Snakes and sndls and puppy-dogs' tals,
G Andthat’swha little boys are made———of.

In principle, one might expect aso to find 33G3 and 3333, to fill out the paradigm below:

(16) 4343 4G4AG G3G3 3333
3343 GG4G  ? ?

But the data “ peter out”, asit were. The only examples of 33G3 we have found occur in stanzas that
are ambiguous between two quatrains and one (see Hayes and MacEachern 1996 for discusson and
references concerning this phenomenon). They are plausibly trested as 44 couplets within alarger 4444
quatran:

(17) 3 ?Young Johnny’sbeenon sea, A&
3 Young Johnny’sbeenon shore, A
G Young Johnny’s been on is——Iands
3 That he never was before. A

OR:

4 Young Johnny’s been on sea, young Johnny’ s been on shore,
4 Young Johnny’ s been on idands that he never was before. © Karpeles 1932, #588

We will refer to such cases as “semiquatrains’, and discuss them further below. %

¥ The othersare “It’s Raining, It's Pouring” and “A-Tisket, A-Tasket, A Green and Y ellow Basket”.

® Therest of the quatrainis: “What’ shappened to you Johnny, since you have been on sea? / Nothing in this
wide world, only what you see on me.”
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3333 isof more margina status than 33G3: we have found no clear examples of it even asa
semiquatrain. The more awkward status of 3333 compared to 33G3 can be checked by reciting the
33G3 form (17) above as a 3333 ingtead.

For now, we will somewhat artificidly treat 33G3 as fully well-formed and 3333 as fully ill-formed.
Later, when we develop an account of gradient well-formedness, we will be able to integrate these
quetrains into the system more accurately.

3.6. Quatrain Typeswith Three Different Cadences

In our data corpus there are afew cases of quatrains in which three different cadences appear:

(18) a. 3 It'smiles| havetraveled, A
3 Someforty milesor more, A
4 A milk-cow witha saddle on
3 | never saw before. /% Karpeles 1932, #38B

| would not marry a black
He snuts hisnose and chin;, A

I’d rather marry a soldier boy

That marches through thewind. A Karpeles 1932, #272A

amith,

whwO

One mor: ning, one morning, A

One mor. ningin May, A

| heard———afar dam———sel

Lamen———ting and say, A Karpeles 1932, #157A

WO ww

Although these are not common, and we cannot find children’s song anad ogues for (18b,c), we will
include them in the target set for our andyss. we judge (18a,b) to be perfect, and (18c) seemsroughly
asgood asthe smilar 33G3 (17). Aswould be expected, our only example of 33G3isina
semiquatrain.?

! More 33G3, both semi-quatrains: “There Was a Crooked Man”, “ The Eensy-Weeny Spider” (second
quatrain).

2 More 3,343: “Frosty the Snowman.”

% The example, (18c) continues: “| heard afair damsel lamenting and mourn: / | ama poor strange girl and far
from my home.”
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3.7. Quatrain Typeswith Free Variation

In the normal case, dl the anzasin a song employ the same quatrain type. But thereisa
ggnificant minority of songs in which some postionsin the quatrain are adlowed to display different
cadences in different stanzas, in free variation. The most common of these free variation typesis
variation between 4 and G. Other types also occur, but to keep the problem of manageable size we will
ignore them here. In what follows, the symbol “F’ isto beinterpreted: “postion that may befilled with
ether 4 or G’. The choice between the two is actualy not random, aswe will show below.

Our data corpus attests only one quatrain type with F, namely F3F3. The following song manages
to show dl four logica posshilitiesin thefirgt quatrain of the first four Sanzas (each sanza has two
quatrains, of which only thefirg is given here).

(19 F (4 YoungEdward came to Emvi-ly
3 Hisgald dl for to show, A
F (4) That he hasmadedl onthelands,
3 All onthelomandslow. A&

F (G) Young Emily in her cham———ber

3 She dreamed an awful dream; A

F (4 Shedreamed she saw young Edward’s blood
3 Go floning like the stream. /£

F (G) O faher, where sthat stran———qer
3 Came here last night to dwell? A

F (G) Hisbody sintheo————cean

3 Andyounotadesmustdl. A

F (4) Away then to some coundllor

3 To let the deeds be known.
F (G) Thejuy found him quil ty
3 Histrid to comeon. A& Karpeles 1932, #56A

3.8. Data Summary and Description

To sum up to this point: we assume that the inventory of well-formed quatrains with cadences
drawn fromthe set {4, F, G, 3;, 3} mug include at least the following:
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(20) | Metricdlly | Line- Couplet- Queatrain- Long- Three-
Replete Marking Marking Marking Lagt Cadence
4444 GGGG 4GAG 444G GG4G G343

3333 4343 4443 3343 3343
3333 4343 4443 33G3 33G3
G3G3 GGG3
3333 3333
F3F3

We will consder the possibility below that more data should be added to the set, but the cases given
above account for the great bulk of the quatrains we have seen (in our database, over 95% of all
quatrains) and can serve as agarting point for andyss.

4. Analysis

Before plunging into the forma account, it is worth pondering the datain a pretheoretica way.
Clearly, the quatrainsin (20) are afar-from-random set, so it should be possible to characterize them
with generd principles rather than as an arbitrary list.

One intuitive characteridtic of the datais that patterns of same versus different are repeated using
different cadences, seefor example the quatrain-marking types, dl with same-same-same-different.
Another intuitive characteridic isakind of scae, which lookslikethis 4 >> {G, 3} >> 3. Looking at
the cases of the third column in (20), one can see that within a couplet, 4 can precede G, 3, and 3; G
can precede 3; and 3; can precede 3; but other orders are not attested (and indeed sound odd if one
congtructs a hypothetical example). The same kind of obligatory precedence relations appear to hold
elsawhere in the chart. There appearsto be some scalar property that is possessed by the different
cadences in different amounts, a property that has something to do with metrica repleteness at the end
of the grid.

The data dso show some puzzling asymmetries. () F fails to show the kind of free combination
that other cadences show, and is attested for only one quatrain type; (b) 3; and G form coupletswith 4
and with 3, but not with each other; (c) there are asymmetrica quatrains like 3343 in which the second
couplet (43) has nonmatching lines, but there are no asymmetrica quatrains like 4333 in which the lines
of thefirst couplet do not match. We address these asymmetries below.

4.1. Cadentiality and Saliency

The basis of our analysisistheideathat quatrains have the binary condtituent structure shown in
(3), namely [quatrain [couplet Line Line [coupier Line Line]]. Asnoted earlier, the linguigtic structure of
quatrains (phonologica phrasing and rhyme) istypicaly arranged to illuminate this bracketing. Our
suggestion is that the rhythmic cadences are likewise so arranged.
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Supposg, following Lerdahl and Jackendoff 1983, that the surface events of arhythmic pattern
induce the listener to perceive a hierarchical grouping structure. We suggest the following partid
account of grouping perception.

It isknown that in Speech aswell asin musc, thereisakind of dowing down at the ends of phrasa
units. In phonetics, the phenomenon is known as find lengthening, and is well documented (see, for
example, Beckman and Edwards 1990, Wightman et d. 1992). A tendency to dow down at the ends
of musical phrasesis likewise known to musicians, and has been demongrated experimentaly by
Bengtsson and Gabrielsson (1983).

Turning this tendency around, we can post that find lengthening isitsdlf a cue to phrasehood,; that
is, akind of congtituency marker. Our hypothesiswill be that the rhythmic cadences are ranked
according their ability to induce the perception of agroup ending. The groups that the cadences mark
are the naturd condtituents of folk meter, namely line, couplet, and quatrain.

We will usethe term cadentiality to mean “the degree to which aline ending possesses the ability
to induce the perception of agroup ending”. We hypothesize that the rhythmic cadences we have
examined here can be ranked in cadentidity asfollows.

(21) 3 >> 3 >> G >> 4

more cadential less cadential

Such ahierarchy is deducible from the number of metrical bests occurring in domainsiinitiated by the
find and penultimate syllables of a cadence. These are shown in the following diagrams®

(22)a 3: § « § «
X X X X X X X X
X X X X X X X X X X X X X X X X
.S
b. 3¢ 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 X X
S S

% The diagrams assume that the grid space occupied by each syllableisinitiated at the beginning of the
syllable, and lasts until the beginning of the next syllable or the end of theline. If in actual fact, theline-fina syllable
isfollowed by apause, so that it does not extend phonetically acrossits entire domain, the perceptual outcomeis
likely to be the same, since silence will serve to separate the line from the following one and thus mark it as a unit.
Compare Selkirk 1984, who argues for the perceptual and functional equivalence of final lengthening and pausing in
phonology.
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c. G 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 X X
.. S S
d. 4 X X
X X X X
X X X X X X X X
X X X X X X X X X X Ix/x Ix/x Ix/x
.S S S

Bringing together the numbers from (22), we find the following:

(23) Cadence  Number of Grid Postions, Number of Grid Positions,

Type Final Syllable Penultimate Syllable
3 6 varies
3 4 2
G 2 4
4 2 vaies 1-3, usudly 2

Evidently, the cadentidity of a particular line type is determined primarily by the number of grid
positions assigned to itsfind syllable. For the one case where two cadences tie on this measure,
cadentidity is determined by the number of bests assgned to the penult. We assume, then, the
cadentidity hierarchy of (21), with the rationde for it provided by (22)-(23).

As dated earlier, the function of cadentidity is assumed to be the highlighting of condtituency:
intuitively, a particular condtituent (line, couplet, or quatrain) is rendered saient by the patterning of
rhythmic cadences of greater or lesser cadentiaity. Pursuing this intuition, we adopt the word “ sdient”
asatechnicd term of the theory, defining it asfollows:

(24) A metricd condituent issalient if

(@) Itsfina rhythmic cadence is more cadentia then dl of its nonfina cadences.
(b) All of its nonfind cadences are uniform.

Under this definition, the sdlient quatrains are [444G], [4443], [4443], [GGG3{], [GGG3], and
[33:3:3]. Thesdient couplets are[4G], [43], [43], [G3{], [G3], and [33]; and dl lines are (vacuoudy)
sient. Intuitively, we suggest that the listener will notice a congtituent as salient provided that (a) its
terminus is cadentid; (b) the congtituent is not disrupted by an interna cadence of equa or greater
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cadentidity (for example, [G4] or [33]), or by a perceived internd nonuniformity (for example,
[G443]).”

For the cadence “F’, we evauate forms on aworst-case basis: thus[FG] is not sdient, because
one of itstwo ingtantiations, [GG], is not sdient. [F3] is counted as sdient because both of its
ingantiations, [43] and [G3], are dient.

It will be useful to supplement (24) with an additiond, gradient criterion of sdiency. Intuitively, a
sdient condtituent is more dient if itsfind cadenceis more cadentid. Linesfdl into ahierarchy of
sdiency if assessed by this gradient definition; that is, 3>> 3 >> G >> 4; and those couplets and
quatrains that qudify as sdient by the dl-or-nothing definition of (24) can likewise be placed dong the
gradient scale [X3] >> [X3{] >> [XG] according to their find cadence. The notation we will use for
sdiency isasfolows

(25) Notation Meaning

ns Not sdient a dl (valid for couplets and quatrains only)
*okk Sient, endsin 4 (vaid for lines only)

*x Sient, endsin G

* Sdient, endsin 3

v Sdient, endsin 3

To make the sdiency vaues fully explicit, we repeat in (26) our list of observed quatrain types (from
(20)), with markings for sdliency at dl levels. In the left column of (26), brackets are provided for a
condituent only if it qudifies as sdient by the dl-or-nothing criterion of (24).

% QOur account of saliency traces its ancestry to the “Connectivity Constraint” and “ Terminal Interval
Constraint” of Stein and Gil 1980:203-4 fn.; in our view, Stein and Gil were on the right track in proposing these
notions, but underestimated their importance.
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(26)

Quatrain Saliency of Lines Saliency of | Saliency of
Couplets Quatrains
st | 2nd | 3rd | 4th | 1 | 2nd
[4][4][4][4] * %% * %% * %% * %% ns s ns
[GI[CI[C][C] A I A I Y I 1 ns
[3[3[3[3] * * * * ns | ns ns
[31[3][3][3] v v ns | s s
[[41[311[[41[3]] ak IR LA A A B s
[[41[3A]141[3H] el IR I * * ns
[[4][GII[4][C]] el ol Mokl o N Mk ns
[[GI3IIGII3]] s v e v v Y ns
[[3[3L[3A[3]] * v * A I ns
[[41[41[[41[3]1] wkx | ek | oxkx |V g | Y v
[[41[4][[41[3H]] el Ao I s | * *
[[41[4][[4][G]]] R IS I IS I T *
GGG | ** [ = [ = | v | ms | ¥ v
[[3[3AL[3[3]1] * * * v ms |V v
[[3][31[[41[3]] v Vil Y s | Y ns
[CI[GII[4][GI] o I I o IR TN e ns
[3I[3II[GI[3]] v v ** Vs |V ns
[[CI[3II[[4][3]] L A B L R A s
[[3d[3]L[41[3]] * Vil Y YT s
[[3[3I[GCI[3]] * v ** N B s

4.2. Analytical Strategy

At this point we will summarize the gpparatus so far invoked and outline how the andlysiswill go

from here. We have established a notion of cadentidity ((21)), defined formaly by how the find grid

positions of aline arefilled by syllables, and posited to correspond with the ability of the various

rhythmic cadences to induce the percept of an group ending. We then used the notion of cadentidity to
define sdiency ((24) and (25)). Sdiency isa property of al condtituents, not just lines, and is posited to
correspond with the degree to which the arrangement of cadentidity within the condtituent induces a
grouping percept. Formally, condtituents are defined as salient whenever their internal cadences are
uniform and inferior in cadentidity to ther find cadences, and their degree of sdiency is defined as being
proportiond to the fina cadence s cadentidity.



Hayes and MacEachern Folk Verse Form p.44

A mgor god of the metricad system of English folk verse, in our view, isto render sdient the mgor
gructurd units: lines, couplets, and quatrains. Thisis done by placing the find syllables of linesin
gopropriate arrangements of cadentidity.

We will now posit areason for why there are so many possible quatrain types. each one
represents a different way of prioritizing conflicting ends. Thereis no way to marshd the rhythmic
cadences to make all units salient,”® so to some extent, a choice has to be made.

In fact, there is more a stake than this. The most heavily cadentid line endings are dso the most
metricaly truncated: to servether cadentid function, they must fail to fill quite afew postions a the
end of the metricad grid (see (5a,b) and (6)). Aswe demonstrate in section 4.5, the metrical system
prefersto deploy syllables and stresses so as to manifest the grid pattern of the line. Insofar as the grid
is populated instead with substantia gaps, this task goes unaccomplished. There is thus another trade-
off: highly cadentid line typeslike 3 are superior at articulating higher-level bracketing structure, but
they areinferior a articulating line-interna best sructure,

The divergty of well-formed quatrains, then, reflects a diversity of ways in which these various
conflicting factors can be prioritized.

A wide-employed approach to grammatica description based on the resolution of conflicting
prioritiesis Optimdity Theory (Prince and Smolensky 1993). Optimdity Theory congtrues grammatica
processes precisaly as the selection of an optimum candidate from a competing set of possibilities,
following agtrictly prioritized hierarchy of congtraints®’ Our analytica strategy invokes Optimality
Theory inthefollowing way. Fird, we gate in explicit form, as Optimdity-theoretic condraints, the
principles we have been discussing, along with afew others to be developed below. Second, to
provide the set of possibilities from which the optimum candidate is chosen, we assume atrivia
Generator function (= GEN; Prince and Smolensky 1993), condsting smply of alist of the 625 (= 57)
logically possible quatrain types that can be constructed from the five cadences 4, G, 3, 3, and F.%
Third, we will stipulate some of our congtraints to be “undominated”; thet is, inviolable, so that no
candidate that violates any of the inviolable congtraints will survive to win the competition among
candidates. Fourth, we congtruct from the remaining, violable congraints the factorial typology

% Even if many values of cadentiality are used, i.e. in 4G43, the uniformity requirement on non-final cadences
(24b) prevents the quatrain from being counted as salient.

%’ Since Optimality Theory is now the basis of amassive literature, we will not lengthen our paper with a
summary of its mechanics. The reader isreferred to the original presentation in Prince and Smolensky 1993, or to a
recent textbook, Archangeli and Langendoen 1997. The use of the theory hereis quite simple and should be
relatively intelligible in context.

% Necessarily, this GEN isidealized: in principle, areal GEN would include all deployments of syllablesin all
conceivable grids. To use our simple GEN legitimately, we must assume that there exist additional, inviolable
constraints that would exclude things such asillegal grids (on which see Lerdahl and Jackendoff 1983, Chap. 4), or
the wrong grid for the song in question, or impossible rhythmic cadenceslike “2". Thus our working GEN can be
conceived of asthereal GEN asfiltered through many additional constraints not stated here. We see no other choice
for keeping the problem at hand within attackable size.
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(Prince and Smolensky) of the andyss. The factorid typology conssts of the set of candidates that win
the competition under at least one ranking of the condraints.

What will emerge from this processisalist of quatrain types, each one of which represents the best
avallable quatrain under some particular ranking of the violable congraints. Under the assumption that
ranking of the violable condraints isindeed free, thislist should conditute the complete set of well-
formed quatrain types, and as such may be checked againgt corpus data and intuitive judgments for its
correctness. We claim that this scheme appropriately formalizes our view that each possible quatrain
type exigts because it is the best outcome under some specific prioritization of conflicting principles.

In the sections to follow, we implement this andytica strategy. Sections 4.3-4.6 complete the set
of forma principles on which our andysis depends; section 4.7 finishes up the formalization and derives
the predicted outcomes; and section 5 assesses the predictions againgt the data.

4.3. Parallelism

Merdy arranging the cadences into salient lines, couplets, and quatrains will not alone suffice for an
adequate theory of quatrain structure. For instance, [43][4G] congsts of two reasonably sdient
couplets, but it is not awell-attested quatrain type, and sounds ill-formed (see (54c¢) below). Wewill
hypothesize that quatrains like 434G are out because they violate arequirement of parallelism:
intuitively, well-formed structures like 4343 and 4G4G show a pardldism that is lacking in ill-formed
434G.

Formdizing pardldismisahit tricky: it cannot hold true at dl levels, because in (say) 4343, the
lines of each couplet (4 and 3) are not pardld. Rather, it seemsthat pardldism holdstruein well-
formed quatrains only at the coarser levels of andyss in 4343, pardlelism a the higher level of couplet
auffices, even though sigter lines of couplets are not pardlel. What is needed is a means of singling out
the particular coarse levd of andyss on which the paralelism requirement can be properly sated. To
this end, we propose the following formalization:

(27) Ddfinition: maximal analysis

Let C;, C,, ... C, be asequence of adjacent metrica condtituents exhausting the materia of a
quatrain Q. If for each C of C;, C,, ... Cy:

(@) C issdient by thedl-or—nothing definition (24); and
(b) thereis no salient condtituent C  dominating C;

then Cy, C,, ... C,, isthemaximal analysis of Q.
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Intuitively, the maxima analyds of aquatrain isthe largest sequence of sdient congtituents comprising
the quatrain. Notice that even a quatrain like 4444 has amaxima andysis, since by our definition (24) 4
isdient (dbeit minimadly so by the gradient definition (25)).

For the set of quatrainsin (20), the maximd anayses are the following:

(28) | Metrically Line-Marking Couplet- Quatrain- Long-Last Three-
Replete Marking Marking Cadence
[4[4][41[4] | [CI[GI[CI][C] [4C][4G] | [444G] [GI[C][4G] | [G3][43]

[3][3][3][3] [43:][43] | [4443] [3][3][43] [3:3][43]
[3I3][3][3] [43][43] [4443] [31[3][G3] [33][G3]
[G3][G3] [GGG3]
[33][33] [3333]
[F3][F3]

We can now return to the definition of paralelism. Observe that for dl of the well-formed quatrains of
(28), the units of the maxima anaysisterminate in identical cadences, shown in boldface. (Thisis
vacuoudy satisfied where the maximd anadlyssis the whole quatrain.) We suggest thet thisis the proper
bassfor the PARALLELISM condraint, which we state asfollows:

(29) PARALLELISM
The cadences ending the units of the maxima andysis of aquatran must be identical.

Stated asin (29), PARALLELISM isnever violated in awell-formed quatrain. The PARALLELISM
congtraint does agreat dedl of descriptive work in our andysis of the 625 logicaly possible quatrains,
al but 57 are excluded as PARALLELISM violations®

4.4. Long-Last Congructions

A quatrain like 3343 is of specid interest for its asymmetry. If one switches the order of the
couplets of 3343, yieding 4333, the result sounds very awkward. Consder, for instance, afamiliar
children’s song that has been atificdly inverted in thisway:

(30) 4 *Pease porridgeinthe pot,
3 Ninedaysdd. A
3 Pease porridge hot, /£
3 Pease porridge cold. A

# \We notein passing that the maximal analysis and PARALLELISM seem to beintimately related to rhyming: the
cadences of the maximal analysis usually rhyme with each other.
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Infact, dl five asymmetricd quaransin the inventory of (20) lack awell-formed inverted “partner”
inthissense. Apparently, when the couplets of a quatrain are non-identicd, there is some principle that
dictates an order. Our suggestion isthat this principle is the well-known idea Stated below:

(31) Long-Ladt Principle
In a sequence of groups of unequa length, the longest member should go last.

For 3343, the implementation of the principle goes something like this: the maxima andyss of
3343is[3][3][43], with the longest sdient unit in find position. [ll-formed [43][3][3] violatesthe
principle.

The Long-Last principle has been noticed repeatedly in previous work. We briefly digressto
review some of the empirical evidencefor it. First, Stereotyped phrases with conjunction tend to place
the longer member second: soup and sandwich; men and women; ladies and gentlemen; Arm and
Hammer; bacon, lettuce and tomato (Sadeniemi 1951:30-36, Malkid 1959). Second, as Piera
(1980) and Attridge (1982:143-144) have noted, when ametricd tradition dividesitslinesinto two
unequa parts, the longer part typicaly goes second. One example of thisis the French decasyllable,
where the caesura (obligatory word breek) dividesthe lineinto 4 + 6 syllables:

(32) Frereshumains qui gprés nous vivez (Villon, “L’ epitaphe Villon™)
Ssss [/sss s ss

Long-firg divisons do occur, but typicaly only in the mature phases of an art verse tradition, when the
basic possihilities of the unmarked configuration cometo fed overutilized (Fiera 1980, Hayes 1988).
Third, in Finnish folk metrics, specificaly the meter of the folk epic Kalevala, words are preferentialy
placed in order of increasing length within the line (Sadeniemi 1951, Kiparsky 1968).

What remainsisto define exactly what a Long-Last condruction isin the context of English folk
quatrains. We have opted to analyze the three-cadence quatrain types of (18) as somewhat loose
Long-Last congtructions, and therefore have adopted a rdatively broad definition of Long-Last:

(33) A quaranisalong-Last Construction if:

(8 itssecond couplet is sdient by the al-or-nothing definition (24);
(b) both itsfirst and second lines are more sdient (by the gradient definition of (25)) than the third
line.

We suggest that quatrains satisfying this criterion will be experienced as “line + line + couplet”.
Therdativey sdient initid lineswill be percaived as units, and the sdlient fina couplet will aso be
percaived asaunit. All five of the Long-Last quatrainsin our target set (3343, 33G3, 3343, 33G3,
and G343) meet the forma criterion of (33).
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The Long-Last effect dso seemsto benefit from cohesiveness in the find couplet. That is, if the
third lineis 4, the least cadentid of al line types, then the two lines of the find couplet will most easily be
fdt to form asingle unit. Indeed, in most of the Long-Last quatrains we have seen, the third lineisa 4.
The effect seemsto be gradient, in that the Long-Last effect works best when thethird lineisa4, less
well when thethird lineisa G, and least well when the third lineisa 3 (see discussion of (17) above).
Later, we will encode this pattern with a hierarchy of condraints; for now, we will smply define
cohesveness.

(34) A couplet, if sdient, iscohesive inversdly to the sdliency of itsfirgt line.

By this definition, 43, 43;, and 4G are fully cohesive couplets, G3 and G3; are less cohesive, and 33is
least cohesive®

To summarize, our account of Long-Last congtructions requires them to have a sdient final couplet
and two initid lines more sdient than the third. Below, we will propose further condraints that formaly
implement the requirement of cohesiveness defined in (34).**

4.5. Matching the Metrical Grid

As noted above, the deployment of the more sdient rhythmic cadences to articulate higher-level
grouping isin conflict with the need to redlize the metrica grid pattern. The issue of how such patterns
are concretely ingtantiated with syllables and stresses has |ong been addressed in the research program
of generaive metrics, initiated by Halle and Keyser 1966. A review of generative metrics that outlines
many of the views assumed here appears in Hayes 1988, and an account of the specid properties of the
metrics of sung and chanted verse may be found in Hayes and Kaun 1996. Although the condraints
below will suffice for present purposes, it should be remembered that in a complete account of folksong
metrics, they would be only a part of amuch fuller metrica system.

4.5.1. FILL STRONG POSITIONS

Themetrica grid of alineis better manifested to the extent that its pogitions are filled with syllables
Thisis epecidly true of the strongest metrica positions. Asone of aset of congraints requiring various
parts of the grid to be filled, we post the following:

¥ The cohesiveness requirement suggests why the cases of 33G3 we have found occur (and sound better) in
“semiquatrains’; that is, quatrains that are al so treatabl e as couplets within larger quatrains: the closer spacing of
strong beats at the semiquatrain level lessens the sense of rhythmic miscohesion created by the G line.

3 Attridge 1982: 94-95 advances an interesting al ternative account of Long-Last constructions based on an
aesthetic principle that favors AABA structures, in areas going beyond metrics; cf. also Cureton 1992:222-246. This
idea has considerable support, but cannot count as a complete explanation, since it provides no obvious basis for the
cohesiveness requirement on Long-Last structures and needs amplification to rule out quatrains like *4434.
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(35) FILL STRONG POSITIONS
Fill the four strongest positionsin the line.®

While (35) isagenerd condraint, for purposes of quatrain structure it has the specific consequence
of forbidding the use of 3 and 3; (see (5a) and (6)). Infact, FILL STRONG POSITIONS is seldom
violated other than in the fourth strong besat, where the violation serves the purpose of rendering some
condtituent sdient: of the 670 folk verse lines sudied by Hayes and Kaun 1996, only one has an
unfilled strong position other than the fourth.

45.2. AvOIDLAPSE

The 3 and G cadences (5a,b) are metricaly defective for a different reason: the grid region
between the third and fourth strong begts receives no syllabic manifestation. For present purposes the
relevant congtraint can be stated asin (36):

(36) AvoID LAPSE

Avoid sequences in which no syllable is placed in the interva between any two of the four strongest
postionsin theline.

Again, the condraint is fully generd, but violations of it arise principdly at the end of the line, to obtain
high cadentidity. For example, in the corpus of folk song lines examined by Hayes and Kaun 1996,
only 6 violations occur between the first and second or second and third strong positions, out of 670
linestota. But between the third and fourth strong positions, violaions of AvoiD LAPSE are
commonplace: they occur with any 3 or G line, motivated by the cadentidity this supplies.

45.3. MATCH STRESS

Syllables are under pressure not only to fill the grid, but to match their stress pattern to it:
sequences of risgng stress tend to fill rising grid sequences, and andogoudy with faling (Jespersen 1933,
Kiparsky 1977, Hayes 1983, Hayes and Kaun 1996). Thisisthe key to the presence of what we have
cdled “F’ (free variaion between 4 and G) in the system. It turns out that the distribution of endingsin
Flinesisnot free a dl, but depends entirely on the siress pattern of the last two syllablein the line.
Bdow, we sort out al the F lines of the song given earlier in (19), according to whether they are 4 or G:

% A more principled statement would be “fill the positions of grid row R,” where R is some particular (fairly
high) row on the grid; this avoids actually counting out the four strongest positions and makesit nonarbitrary that
the crucial count goesto four. The makeshift formulation of (35) must suffice for present purposes.
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(37)a G Thejury found him guil ty
G Young Emily in her cham——bér

G O father, wheré' sthat stran———geér

G Hisbody'sinthe———-—cean
b. 4 That he hasmadedl onthé lands,

4 She dreamed she saw young Edward’s blood
c. 4 Young Edward came to Em-i-ly

4 Away then to some councillor

As can be s2en, G is used for lines with feminine endings (faling stress, (37a)), and 4 is used elsewhere;
that is, for masculine endings (with risng stress, (37h)) and pyrrhic endings (lines ending with two
sresdess syllables, (37¢)). This pattern holds for al quatrains with F lines,

We clam that, at least in songs that include G and F cadences, the odd-numbered strong positions
are stronger than the even-numbered ones. * Formally, thisis reflected in the topmost grid layer, shown
in (38). Because of thisgrid configuration, a Green O cadence provides a good match for afeminine
ending:

(38)
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 X X
| T | | | |
Y oung Em i ly in her cham- bér
Other possihilities for placing the feminine ending seem quite unpa atable:
(39)a
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 x X X
| | I | | | I |
Young Em- i- ly in her cham- bér

¥ Thereason to believe thisis that Green O lines virtually always have a feminine ending, with the penultimate
syllable bearing more stress than the final. Given the way the rest of the system works, this may be presumed to
reflect aneed to match a corresponding falling sequence on the metrical grid.
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XX

X

— XXXX
— XXX
— XXXX
— XXX

X
X X
|

Young Em- i- ly in her cham- bér

X
X X X
|

In particular, (39a) involves a gross mismatch of the stress pattern of chambér, whereas (39b) involves
agross mismatch of gppropriate syllable durations. Both of these problems are discussed in Hayes and
Kaun 1996.

If one considers ingtead endings with rising stress, such as (37b) the lands or
... ward’ s bléod, exactly the opposite considerationswill hold: the better textsetting will invariably be

with a4 cadence, not aG. Final level-stressed sequences also appear to prefer 4; apparently G
cadences actualy require afaling-stress sequence, so that 4 remains as the only possible outcome for a
pyrrhic ending.

Our claim, then, isthat apparent “free variation” between 4 and G is not free, but depends on the
poet’s choice of words: aline with afeminine ending will naturaly be set with G, and alinewith a
masculine or pyrrhic ending will be set with 4. In principle, one could derive this by integrating a
complete theory of metricsinto the grammar for quatrain structure. To keep the size of the problem
manageable, however, we propose as a stopgap the following congraint:

(40) MATCH STRESS
Employ G in feminine endings, 4 dsawhere.

This formulation covers only G and 4, since to keep the problem manageable we have atificidly
restricted our account of free variation to G ~ 4 dternation, the most common type.

4.54. Summary

We post that the influence of metrics on quatrain structureis asfollows.  the congraints FILL
STRONG PosSITIONS and AvoID LAPSE require “filled-in” grids; each bans gaps in ways that rule out
certain rhythmic cadences. MATCH STRESS forces variation in the rhythmic cadences for certain
positions, requiring G or 4 depending on the text selected by the poet; thusin our terms, F. Regarding
their effects on rhythmic cadences, the three metrical congtraints can be summarized in a coarse way as
folows FILL STRONG PosITIONS bans 3 and * 3, AvoID LAPSE bans 3 and G, and MATCH STRESS
bans al cadences but F.
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4.6. STANZA CORRESPONDENCE

Theuse of “F’ asaconjunction of cadence typesraises a peculiar possibility, namely that the set of
sdient domains (as defined in (24)) could vary from stanza to stanzain the same song. For example, in
an “FG” couplet, the choice of 4 for F yidds [[4][G]], with every domain sdient, whereas the choice of
G for Fyieds[G][G], with only the two lines sdlient. The same holds for 4F, with [[4][G]] and [4][4]
as the two possihilities. In fact, we have found no quatrains that permit such variation, either with these
hypotheticd cases or any other amilar form. We therefore posit the following inviolable congraint:

(41) STANZA CORRESPONDENCE
In asong, the set of sdlient domains must be invariant across stanzas.
Sdiency for purposes of this constraint must be construed as the dl-or-none variety defined in (24).
The STANZA CORRESPONDENCE condraint islargely respongble for the limited distribution of the
F cadence. 1t must occur in thefird line of a couplet, because thisis the only position in which the

sdient domains remain constant; thus F3 = [[4][3]] or [[G][3]].

4.7. Completing the Analysis

We will now bring together dl the andytica ingredients discussed in the preceding sections, and
arange them into an explicit Optimdity-theoretic analyss.

4.7.1. Formalizing Saliency of Constituents

Recall from section 4.2 that dl levels of quatrain structure “like’ to be salient; and the more sdient,
the better. The sdliency congtraints tated in (42)-(44) below serve to generate quatrains that render
some particular level of structure sdient; for example, a high ranking of the condraint COUPLETSARE
SALIENT is necessary to generate 4343.

To keep the grammar of managesable sze, we have formulated just three condraints in this domain,
onefor each leve of structure. Stated loosely, these are;

(42) LINESARE SALIENT
Assessviolations for any non-sdient line, according to its degree of non-saliency.
(43) COUPLETSARE SALIENT

Assess vidlations for any non-salient couplet, according to its degree of non-saliency.
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(44) QUATRAINSARE SALIENT
Assess violations to the extent that the quatrain leve is nonsdient.

Tointerpret LINESARE SALIENT and COUPLETSARE SALIENT explicitly we must specify what
happens when they are violated in more than one place per quatrain. The crucia issue involvesthe
trade-off between the severity of individud violaions (as given in (25)) and the number of violations.
Following a suggestion of Prince and Smolensky (1993: 72), we assume that in generd, severity ismore
important than number; thus, in hypothetical GGG4, the single violation of LINESARE SALIENT with 4 is
considered worse than the combined effect of the three lesser violations of LINESARE SALIENT with G,

The specific implementation of thisidea we used employs the proposa formaized in Prince and
Smolensky (1993:sect. 5.1.2.1). Thisformdization permitsindividua congraintsto be violated in
varying degrees, with severity taking priority over number of violations®

4.7.2. Formalizing Long-Last Congraints

We adopt three congtraints governing Long-Last congtructions. Most fundamentdly, thereisa
congraint that favors Long-Last as a quatrain:

(45) PREFERLONG-LAST

Avoid any quatrain that is not aLong-Last congtruction.
The definition of Long-Last assumed here was sated in (33).

Further, we mentioned in section 4.4 above the need for congraints requiring the find couplet of a
Long-Last congtruction to be cohesve—more literaly, for the third line of a Long-Last congtruction to
be of low cadentidity. For this congraint, we employ a different method from above ((42)-(44)) in
assessing violaions of different degrees: here, it turns out to be crucid to implement the range of
cohesiveness by posgiting separate condraints that define cut-off pointsdongit. Thisisthe method
outlined in Prince and Smolensky 1993:sect. 8.1.2.

(46) a. TOTAL LONG-LAST COHESIVENESS
Avoid Long-Last congtructions whose third lineis not 4.

b. PARTIAL LONG-LAST COHESIVENESS (inviolable)

Avoid Long-Last congtructions whose third lineisnot 4 or G.

¥ The actual computer code we used for grammar-testing deployed an ad hoc system of numerical values,
which served simply as a convenient way of implementing Prince and Smolensky’ s scheme.
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In making only (46b) inviolable, we have somewhat arbitrarily placed the outermost limit of well-
formedness on Long-Last congtructions whose third line is G, while favoring those whose third line is 4.
An account that does more justice to the gradience of the well-formedness judgmentsis given in section
6.

4.7.3. Complete Congtraint List and Implementation

Drawing on the discussion above, we state the full set of congraints below, notated for the
congraints we stipulate to be inviolable:

(47)a. Congraintson Saliency of Domains

LINESARE SALIENT (42)
COUPLETSARE SALIENT (43)
QUATRAINSARE SALIENT (44)

b. PARALLELISM (29) (inviolable)
C. STANZA CORRESPONDENCE (41) (inviolable)
d. Congraints Pertaining to Long-L ast Constructions

PREFER LONG-LAST (45)
TOTAL LONG-LAST COHESIVENESS (463)
PARTIAL LONG-LAST COHESIVENESS (46b) (inviolable)

e. Metrical Constraints

FILL STRONG POSITIONS (35)
AVOID LAPSE (36)
MATCH STRESS (40)

As described earlier, the predictions made by our constraint set may be tested by the method of
factorid typology: we (@) rank dl three inviolable condraints a the top of the grammar; (b) examine dl
8! (= 40,320) possible rankings of the eight fredly rankable congraints; (c) determine which of the 625
logicaly possble quatrainsis the winner for each of the 40,320 rankings; (d) collating the results,
determine which of the 625 possibilities is the winner for a least oneranking. If the andysisis correct,
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this set should be coextendve with the set of well-formed quatrains. We carried out this task on adesk
computer, with subsequent checking of a subset of the results by hand.*

The full set of tableaux is voluminous and cannot be printed here. A subset of the tableaux showing
the crucid outcomes may be viewed as Online Appendix E. For here, it must suffice to assert that the
factoria typology that emerges from our computationsis as given below. The contents of the table are
arranged according to the typology laid out in section 3.

(48) | Metrically | Line- Couplet- Quatrain- Long- Three-
Replete Marking | Marking | Marking L ast Cadence
4444 GGGG 4G4G 444G GG4G | G343

3333 4343 4443 3343 3343
3333 4343 4443 33G3 33G3
G3G3 GGG3 3343 | 33F3
3333 3333 33F3
F3F3 33 F3
F3F3

This set includes dl the members of the working-hypothesis set (20). It aso includes afew additiona
quatrains, shown in boldface, which will be examined below.

Tojudtify the rankings that yield each of (48) would consume agreet ded of space, so in the
interest of economy we outline aranking procedure that can generate any of the quatrains listed. Where
a column has no entry (and anywhere after the third column), it doesn’t matter how the remaining
congraints are ranked, so long asthey are below the listed congtraints.

% We wish to emphasize the importance of machine checking. Our own experience, in which machine-coded
grammars have reveal ed winning candidates that slipped through an earlier process of hand checking, suggeststo us
that hand-cal culated factorial typologies of all but the simplest constraint sets should be considered unreliable.
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(49) Ranked First Ranked Second Ranked Third Outcome
LINES SALIENT » 3333
COUPLETS SALIENT LINES SALIENT » 3333
: /< LINESSALIENT ——» G3G3
FiLL RONG POSITIONS —— AVOID
LAPSE 4343 I
MATCH
STRESS F3F3
QUATRAINS SALIENT LINES SALIENT > 3333
FILL STRONG POSITIONS LINES
SALIENT GGG3 Y e
————* AvOD
LAPSE 4443
AVOIDEAPSE >
4444 ~
FILL STRONG LINESARE SALTENT >
GGGG >
POSITIONS COUPLETSARE SALIENT 4G4G
QUATRAHNSARE SAHEENT——> 444G
PrREFERtONGEAST———
GG4G
LINESARESAHENF———>
3333
AVOID LAPSE COUPLETSARE SALIENT » 4343
QUATRAINSARESAHENF——> 4443,
PrREFER‘EONGAEASF——
3343
>
MATCH STRESS AVOID LAPSE »  F3F3
TINESARESACIENT
33G3
— AVOID
LAPSE 3343
COUPLETSARE SALIENT — LINES
ARE SALIENT 33G3 E—
PREFER LONG-LAST 33F3

MATCH STRESS —*
—
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MA% STRESS AVOID
LAPSE 333
LINES
ARE SALIENT 33F3 ::
WLONG—LAST — LINES
ARE SALIENT 3343
COHESIVENESS FILLSTRONG — (G343

It should be fairly easy to see how the outcomes emerged from the congtraint set. Roughly, the
categories “Line-marked”, “ Couplet-marked”, “ Quatrain-marked”, and “Long-Last construction”
from section 3 result from high ranking of the rdlevant sdiency condraints and PREFER LONG-LAST.
Highly-ranked AvoiD LAPSE and FILL STRONG POSITIONS limit the gbility of the sdliency condraintsto
induce the more cadentid line types, thus leading to additiond quatrains. The Long-Last quatrains are
more complex in thelr origin, but nevertheess seem on ingpection to be rdatively symmetrica aswell.

5. Empirical Evaluation

In order to test our analysis, we scanned al the songsin the database described in section 3. For
each song, we established the stanzaic pattern of rhythmic cadencesiif this was feasble® We filtered
the data somewhat, asfollows. First, we counted only quatrains. either whole stanzas, or clear quatrain
condtituents within stanzas (some non-quatrain stanzas are discussed in Online Appendix B). In
addition, to avoid prejudicing the resultsin our favor, we included only quatrains that are indicated as
such by the editor’ s capitdization and linegtion; thus some songs that we would be tempted to andyze
as two quatrains, with short lines, are treated by the editor as one quatrain, with long lines. Further, we
limited oursalves to quatrains written with just the cadences 4, G, F, 3;, and 3; for the other cadences,
see Online Appendix C. Where a song includes more than one quatrain per stanza, we counted each
quatrain separatdy. With thisfiltering and unpacking, the 1028 songs yielded atotal of 627 quatrains.

Our survey produced the count of quatrain types listed below. We firgt give the number of
quatrains found whose existence is predicted by our andysis.

% |n anumber of songs, one finds a pervasive stretching and/or compression of the tempo, of a type discussed
by Abrahams and Foss (1968:144-145). Thesetempo alterations, which are written into the musical notation with
multiple time signatures, sometimes obscure the meter to the point that determining the pattern of rhythmic cadences
would be quite subjective. We omitted these cases (about 10% of the total) from our counts.
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(50) Predicted by the Analysis

Metrically Line- Couplet- Quatrain- Long- Three-
Replete Marking Marking Marking L ast Cadence
4444 203 | GGGG 3 [ 4GAG 38 | 444G 71GG4G 0 G343 6
3333 2 | 4343 21 | 4443 1{3343 63343 2
3333 1 |4343 188 | 4443 3H[|3BG3 1|33G3 1
G3G3 26 | GGG3 213343 O0(|33F3 O
3333 28 | 3333 1{33F3 O
F3F3 29 333 O
F3F3s 0

For the quatrains clamed by our andysisto beill-formed, we break the cases down into cases
with and without refrain, for areason to be mentioned shortly.

(51) Not Predicted by the Analysis

Quatrain  Cases Cases Total | Quatrain  Cases Cases Total
with without Cases with without  Cases
Refrain Refrain Refrain Refrain

4433 5 1 6 3334 0 1 1
434G 0 4 4 4434 1 0 1
4344 2 1 3 4333 1 0 1
4G4 1 1 2 434G 0 1 1
4G43 2 0 2 4GF3 0 1 1
4F43 0 1 1 3333 0 1 1
24G4 1 0 1 Totals 14 12 26
44G3 1 0 1

To describe the datain bulk: 601 out of 627 quatrains, or 95.9%, are well-formed according to
our anadlyss. Were the quatrains randomly distributed, one would expect only 4.2% to be well-formed,
gnce the andysis licenses only 26 of the 625 logically possible quatrains.

In assessing this outcome, one must consider two classes of cases. quatrains that are supposed to
be bad according to the theory but nevertheless exist, and quatrains that are supposed to exist but are
unattested.

5.1. Quatrains Attested but Ungenerated

We note firgt an important empirical generdization made by Hendren (1936:21-23):  quatrains of
irregular dructure tend to include or fully comprise arefrain, defined here as any textud materid thet is
invariant across anzas. We do not know why Hendren's generdization should be true, but it is
undeniably valid for our data: in our corpus, quatrains with refrain materia fall outsde the predictions of
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the andysisin 14 of 130 cases (10.8%), whereas in the population of stanzas without refrain, the
“ungrammeticality rate’ isonly 12/497, or 2.4%.%

In our judgment, the refrain/non-refrain digtinction involves not just corpus frequencies, but intuitive
well-formedness aswell: some refrain examples sound fairly well-formed to us where and ogous non-
refrain examples seem rather lame. Compare theredl refrain quatrain (refrain materia shown in bold) in
(52a) with the concocted examplein (52b):

(52) a 4G43in Refran:

4 There was an old women lived on the seashore,

G Bow———down, bow down,
4 There was an old women lived on the seashore,
3 And thou hast bent to me, Karpeles 1932, #5L (first quatrain)

b. 24G43, No Refrain

4 The quire come home late in the night,

G Enquiring for hisla———dy,

4 Sheanswered hmwith aquick reply,

3 She'sup and It her home. A (construct, after (8a))

For cases like this, we propose to continue to draw the line at a place excluding 4G43 in non-refrain
quatrains. We discuss below what might be needed to permit 4G43 in refrains.

Among the non-refrain counterexamples to our analys's, we find some that can be reconstrued as
being in compliance with the theory, under certain assumptions. These are casesin which aline garts
early, thus “stedling” besats from aneighboring line's metrical pattern:®®

(53) 3;  Jmmy Randal (/) went hunting /£
3 All aout in (&) thedark. A&
3? He shot Mol——(&)——Iy Varn/ And A
3 hemissed not () hismark. A& Karpeles 1932, #50D

¥ This difference is shown to be statistically significant by achi-squaretest; p < .0001. For theirregular metrics
of refrains, see also Zwicky and Zwicky 1987:532.

The distribution of refrainsin our corpus (see also Hendren 1936:chap. 8) is quite lawful: refrainsusually form
metrical constituents (line, couplet, occasionally quatrain); and they are virtually alwayslocated at the end of larger
metrical constituents (e.g. [XXJ[XX], XXXX], [IXXIIX X1, TIEXXADXXAT IIXXIXX AT [XXXX] XXX X D). We
do not yet see aclear connection between this fact and the license for irregularity in refrains, but one seems possible.

% Further discussion of these line boundary bracketing mismatches, which are relatively rare, may befound in
Hayes and MacEachern (1996).
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In acase such asthis, it is not clear whether the line labeled 37 here should be regarded asa 3 or a 3—
the latter choice would render the quatrain a perfectly norma 3:33;3.

In this particular case, consstency would seem to favor the 3 andysis, snce dl seven of the
remaining stanzas have completely uncontroversid 3; endings (for example, bdsd m, anclé, améng

thém) in the andogous pogtion. We have found that, in generd, the data are more coherent if such

“stolen beats’ are not counted as part of the preceding line (so we have in fact dways scanned them
thisway). Caseslike (53), however, suggest that stolen beats should perhaps be assigned intermediate
satus. See Attridge 1982:104-5 for related discussion.

In the end, however, we must gpped to the reader for agreement with our intuitive judgment thet a
smal number of moderately ill-formed quatrains have made their way into the data corpus. (How this
happened is matter of speculation; perhaps they are due to memory lapse on the singer’ s part, or
perhaps because minor unmetricality just adds a certain zest of unexpectednessto asong.) Below, we
list representative examples of the quatrains decreed to be ill-formed under our andysis, so the reader
may assess them intuitively.

(54) a *43:3G

As| came over new London Bridge,
One misty morning early, /&

| overheard a tender-hearted girl
A-pleading for the life of Geor

ge. Karpeles 1932, #34D

O~

b. *33:34

What'll we do with the baby? A
What'll we do with the baby? A
What'll we do with the baby? A
Owell wrap him up in calico. Karpeles 1932, #228

W w

C. *434G

4 Wha's old women made of, made of,

3 Wha'sold women made of? A

4 Redsand jeds and old soinning whedls,

G And that'swhat old women are made——of. Karpeles 1932, #227A

Our judgment isthat dl the quatrains above sound at least moderately odd, (54b,c) more than (544).
Insofar as our judgments in this area match those of the origina participants in the tradition, these
examples should not serioudy undermine the theory. The relative scarcity of such casesin the data
reinforces this view.
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The quatrains in the corpus that sound odd to us include some with refrain:

(55)a. 4 Thefird landlord was dressed in white,
3 | amthelilino, Z£
4 He asked her would she be hiswife,
4 And theroses smell so sweet | know. Karpeles 1932, #6B

b. 4 Soldier boy, soldier boy,
3 Soldier boy for me; A
3 If ever | get married AE
3 A soldier’'swifel’ll be. A Karpeles 1932, #272A, second quatrain

Thus refrains do not appear to be a blanket license for metrica deviance.

Often, the aberrant cases seem to be providing hints about their well-formedness. For instance,
our only case of *4343 (Karpeles 1932, #28C) is actudly acompletdy norma 4343 quatrain in three
of its four stanzas, apparently the use of a 4343 quatrain is a one-time-only response to the need to use
afeminineending. Often, aquatrain counted as deviant in our theory occursin asong of which variants
exist whose quatrains do obey our principles. For example, the version we know of (54¢) (namdly,
(15)) isthe well-formed GGAG; likewise Ritchie' s (1965) verson of (54b) adds “O” to the end of the
fird three lines, turning the quatrain into a sensble 4444. We find that while Srange quatrains are
usudly donein their batch of variants, regular quatrains (by our rules) are accompanied by metricaly
gmilar variants. This suggests that irregular quatrains may be diachronicaly ungtable, which attests to
their aberrance.

5.2. Quatrains Generated but Unattested

We must also consider cases in which the analys's predicts well-formedness for quatrain structures
that are unattested. The relevant structures are GG4G, 3343, 33F3;, 33F3, 33F3, and F3F3;. Of
these, thefirg islikely an accidental gap in our corpus, Snce the ingantiations of it in nursery rhymes we
have found (see (15)) seem metrically perfect. For the others, we construct examples below and
provide our judgment.

(56) a. 3+ And whenyou fid my Maise, /
3r And send for the blue-eyed daisy; /£
4 Send for the boy that broke my heart
3 And amost sent mecrazy. &£ * (construct, after (8b))

¥ Many limericks, i.e. “ There was an old man from Nantucket”, arein 3,343, The status of this chanted verse
form asfolk verseisnot clear to us.
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Young Johnny’sbeenon sea, A

Y oung Johnny’s beenon shore, A&

Y oung Johnny’s been on is———/ands
That he never was before. A

What' s happened to you, son, A
Since you have beenon sea? A&
Nothing in this lonely world

Only what you seeonme. A

Y oung Johnny’s been asalling, A&

Y oung Johnny’s beenon shore, A&

Y oung Johnny’s been on is———/ands
That he never was before. A

What' s happened to you, Johnny, A&
Since you have beenon sea? A&
Nothing in this lonely world

Only what you seeonme. A

And whenyou find my Maise, /A
And send for the blue-eyed daisy; /£
Send for the boy that broke my heart
And amost sent me crazy. A

And whenyou find my honey, A

And gather dl your morey; A

Think onmy heart that’s bro———en,
And tdl her it was funny. A

Mammy loves her dar ling
And Mammy loves her baby; /A
Go to deepy, go to deep,

Go to deep, my little baby. A&

Mammy loves and Pappy loves
And Mammy loves her baby; A
Go to deep, my dar ling,
Go to degp, you little baby. A

(construct; adapted from Karpeles 1932, #58B)

(construct; adapted from Karpeles 1932, #58B)

(construct)

(construct, after Karpeles 1932, #233)

Of these, (564) seems perfect; (56b,c) are about as good as other Long-Last constructions that
endin G3, and (56d,e) seem a bit awkward, specificaly in the places where they have G3; couplets.
Thus, the ability of the andysisto limit the predicted cases to the well-formed ones seems, on the whole,



Hayes and MacEachern Folk Verse Form p.44

farly good. We comment on some of the problematic cases further in section 6.2, which discusses
gradient well-formedness.

5.3. TheRoleof Optimality Theory

For the moment, we will clam a certain degree of descriptive success, and consder the role that
Optimality Theory has played in our account.

Firgt, OT providesaway of taking a set of raw structura preferences and turning it into an explicit
grammar. The grammar described above forms a concrete, falsfiable hypothes's, whereas our earlier
discussion of sructurd preferences in the system was intuitive but vague.

Second, OT provides a natural account for why there is such adiversity of quatrain types. the
inherent gods being striven for are in conflict, and each outcome represents a particular resolution of the
conflict by assgnment of priorities.

Findly, OT makesit possible to rule out certain forms without actualy formulating a constraint
againg them (cf. Prince and Smolensky 1993:sect. 9.1). Fully 26 of the 52 candidates that obey our
inviolable condraints never emerge as awinner, because there is Smply no prioritization for which they
happen to be the best outcome. For example, *4333 is out because there is no condtraint that can
force asdient first couplet while at the same time enforcing two sdient Linesin the second couplet.
(Weretherea“Long-Firg” congraint, it would permit 4333, but as we indicated above, such a
congraint gppears to be rhythmicaly unnatural.) Likewise, our system correctly excludes couplets that
mix ¥ and G (except G asavariant of F), because 3; and G meet contradictory requirements. G
maximizes sdiency with an overriding FILL STRONG POSITIONS congtraint, whereas 3r maximizes
sdiency with an overiding AvoiD LAPSE condraint. If both FILL STRONG POSITIONS and AvOID
LAPSE are placed at the top of the hierarchy, the result is not an ternating mix, but rather a sequence of
“4” lines, which obey both congraints.

6. Gradient Effects

Two further issues deserve discussion in evauating our analysis. the greatly unequa corpus
frequencies of attested quatrains (seen in (50)), and the existence of casesthat intuitively have an
intermediate level of well-formedness.

6.1. Modeling Cor pus Frequency

Concerning corpus frequency, we are quite willing to posit that some quatrain types are missing by
accident. The groundsfor thisclam are asfollows: we hold that the experienced participant in asinging
tradition does not memorize alarge set of quatrain types, rather, the quatrain types are themsalves only
the overt manifestation of the principles that generate them. If it happens that the space of possibilities
characterized by these principlesis not fully explored by a particular folk tradition, then that should not
be surprisng—there is nothing in the system to guarantee that a complete exploration will take place.
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The crucid evidence for thisview is precisaly that one can examine novel quatrain forms (such as (56a))
that are textualy non-exigtent, but are fully implied by the structura principles responsible for existing
forms. Insofar asthese novel forms sound well-formed (especidly in contrast to non-generated forms
like those of (2) and (54)), then we arejudtified in labeling them as accidenta gapsin the corpus.

That said, it remains an interesting problem to arrive a an account of the large frequency
differences among types, which surely are not random. The following generdizations hold (see (50)):
(8) When COUPLETSARE SALIENT, LINESARE SALIENT, QUATRAINSARE SALIENT, and PREFER
LONG-LAST compete for which will determine the overal shape of a quatrain, COUPLETSARE SALIENT
ismos often the winner. (b) The metricd principles AvoID LAPSE and FILL STRONG POSITIONS tend to
be ranked together: ether both quite strict (imposing the 4 cadence) or both quitelax (yieding 3). 4
and 3 arein fact the most common cadence types. This suggests perhaps that AvoiD LAPSE and FILL
STRONG POSITIONS belong to a congraint family (*FiLL GRID™) which behaves roughly as a unit.

(¢) The paucity of F cadences suggests that MATCH STRESS is sdldom highly ranked among the
condrants governing quatrain form.

A plausible gpproach to frequency, then, might be to assgn ranges of strictness to the constraints,
and modd actud frequencies by letting the congraints vary—completely a random—uwithin their
drictnessranges. That is, the originator of afolk song, being familiar with the diversty of quatrain types,
tacitly knows that the congraints vary in gtrictness, and knows their characteristic ranges. The choice of
gtrictness within these ranges, being arbitrary, would proceed a random.

We implemented a very smple mode based on these assumptions, in which each violable
congtraint occupies arange of width 1, on ascale of arbitrary strictness units. The ranges we found that
best fit the data are as follows:

(57) PARALLELISM (inviolable)
PARTIAL LONG-LAST COHESIVENESS  (invidlable)
STANZA CORRESPONDENCE (inviolable)
COUPLETSARE SALIENT .900 - 1.900
TOTAL LONG-LAST COHESIVENESS .895 - 1.895
FILL STRONG POSITIONS .876 - 1.876
AvOID LAPSE .800 - 1.800
QUATRAINSARE SALIENT 492 - 1.492
LINESARE SALIENT 272-1.272
MATCH STRESS J111-1.111

PREFER LONG-LAST .009 - 1.009
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These vaues were found by means of an iterated, hill-dlimbing machine search.”® When we used the
ranges to calculate the predicted frequencies of the various quatrain types, we obtained the valuesin
(58).** As can be seen, with afew exceptions, our modd fits the corpus data fairly well:

(58) Predictions of Frequency Model

Quatrain | Predicted | Actua | Quatrain | Predicted | Actud

4444 202.7 203 | GG4G 0.1 0
3343 0 0

3333 6.7 1 | 33F3 0 0

3333 0.8 2 |3343 0 6

GGGG 29 3 | 33F3 0 0
33G3 0 1

4G4AG 40.8 38

4343 13.8 21 | G343 6.8 6

4343 194.3 188 | 3343 1.1 2

F3F3 0.1 0 |33F3 0 0

F3F3 17.7 17 | 33G3 0 1

G3G3 17.7 26

3333 30.8 28

444G 104 7

4443 3.0 1

4443 28.5 35

GGG3 4.3 2

3333 6.4 1

The drictness ranges of (57), arrived & on apurdy empirical bas's, dso match with what was said
earlier concerning the gtrictness of the various congraints. Thus Couplet Marking congtructions are
common (because they are enforced by a characteristicaly strict constraint), Long-Last congtructions

“ Details of the search: (a) Outer loop: perturb each constraint range in turn by arandom amount. For each
perturbation, execute inner loop. If accuracy improves, keep the altered constraint range. Repeat until no further
improvement occurs. (b) Inner loop: determine predicted frequencies of a candidate set of constraint ranges by
letting each constraint take on arandom value within its range and locating the quatrain that wins with these values.
Repeat until 20,000 outcomes have been gathered. AVOID LAPSE is given aspecial treatment, receiving at each of the
20,000 trials avalue that is a compromise between tying it entirely to the strictness value of FILL STRONG POSITIONS
initsrange, and letting it vary randomly withinits own range. Thisyieldsthe rough strictness correlation of AvOID
LAPSE and FILL STRONG POSITIONS, mentioned above.

“! The predicted values were obtained by re-running step (b) of the search algorithm (previous footnote) with
the optimized constraint ranges it obtained, using 1,000,000 trialsinstead of 20,000 to achieve greater accuracy.
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arerare (because they are enforced by a characteristically weak one), quatrains that violate TOTAL
LONG-LAST COHESIVENESS are rare (because they are banned by a characterigtically strict congtraint),
and so on.*?

6.2. Modeling Gradient Well-For medness

More important perhaps than corpus frequency is the issue of gradient well-formedness judgments,
which we have noted at various placesin our data. For example, 33iF3; or F3F3; (56d,e) strike us as
somewhat awkward, but nowhere near as bad as 3434 or 3444 (2ab). Smilarly, we find that Long-
Last examplesfdl into a continuum of well-formedness based on the cohesiveness of their find couplet:
fully cohesive 3343 is better than 33G3, which in turn is better than 3333. How can our andyss, which
in its present saterigidly classfies quatrains into well-formed and ill-formed categories, account for
these intermediate cases?

We have recently developed amodel to account for gradient well-formedness, which we have
gpplied to problems of phonology and morphology aswel as metrics. The modd is described in
greater detal in Hayes (forthcoming), but for the present a brief description should suffice. Suppose
that, in addition to a centra range of permissible strictness vaues, a congtraint may aso take on
peripheral vaues, but only at the cost of some well-formedness. In such ascheme, precisdy those
quatrains that can only be generated by using the peripherd vaues would be judged as moderatdy
deviant. Speculating, one might imagine that the listener, confronted with a quatrain that is not generated
by her grammar, would tacitly attempt to place an interpretation on the input by adjusting the constraint
grictness values dightly outside their normd ranges. The effect of having to do this would emerge
conscioudy as a sense of moderate ill-formedness.®®

We have tested this scenario using the congtraint strictness ranges obtained above from corpus-
frequency evidence. In one instance, we have determined that if one posits for MATCH STRESS a
central range whose maximum falls between .801 and .899, as wdll as an upper periphery extending
above .900, then F3{3; comes out as marginal (as desired), whereas F3F3 is correctly predicted to be
perfect. The reason liesin the rankings needed to derive these forms. F3F3 can be derived if MATCH
STRESS merely outranks AvoID LAPSE (range: .800-1.800), but to derive F3F3;, MATCH STRESS
must outrank COUPLETSARE SALIENT (range: .900-1.900). Note that the range we must posit for
MATCH STRESS to get this result is not wildly out of line with the Satigticaly obtained rangein (57).

“2 Gilbert Y oumans raises an interesting and alarming possibility concerning our model: perhapsit sets so many
numerical parameters (there are eight) that it could have fit virtually any data. If thiswere true, then the ability of the
model to fit our own datawould tells us nothing. We checked out this possibility by using the model to try to predict
a fictional set of frequencies, namely, our actual corpus frequencies reassigned at random to the wrong quatrains.
Here the fit of the model, despite many iterations, was very poor, with an average error of about 35, versus 2.4 for the
real data. This suggests that the good fit we obtained with the real data reflects the appropriateness of the constraint
system to thetask. In other words, the procedure was not foreordained to succeed.

“ Alternatively, one might suppose that the peripheral strictness ranges are the product of acquisition,
reflecting a conservative strategy on exposure to extremely rare quatrain types. See Hayes (forthcoming) for
discussion.
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We have aso been able to model the well-formedness continuum 3343-733G3-77333:3, dong
with related quatrains like 33F3. With our congraint set, 33G3 can be derived only when the congtraint
TOTAL LONG-LAST COHESIVENESS dips below PREFER LONG-LAST on the strictness scde. We have
determined that if TOTAL LONG-LAST COHESIVENESS can hever be valued below 1.009 (the maximum
value of PREFER LONG-LAST) without incurring partid ill-formedness, then 33G3 comes out as partidly
ill-formed. Likewise, 3333 violates a congraint we have up to now assumed to beinviolable, namely
PARTIAL LONG-LAST COHESIVENESS. We have found that if this condraint is violable, but may only
very reluctantly be ranked lower than 1.009, then 3333 is generated, with a correspondingly greater
ill-formedness burden.*

The quatrain 33#3; o emerges from our gradiency smulation marked with “?”. It is derived
with both the upper fringe of MATCH STRESS and the lower fringe of TOTAL LONG-LAST
COHESIVENESS.

To summarize our proposal, we offer the following graphica depiction of the Strictness ranges of
the condraints. The peripheries of congraints, within which ranking can take place only rductantly, are
shown with boxes bearing the traditional well-formedness diacritics“?” and “77".

(59) Stricter < » Laxer

PARALLELISV
_ ]

STANZA CORRESPONDENCE —
FILL STRONG POSITIONS | |

PARTIAL LONG LAST COHES. 77

TOTAL LONG-LAST COHES. | 7]

PREFERLONG-LAST i |
COUPLETSARE SALIENT | |

MATCH STRESS 7 ] |
AVOID LAPSE | |

QUATRAINSARE SALIENT | |
LINESARE SALIENT | |

To contrast the two crucia classes of cases: F3F3; is somewhat bad because it requires MATCH
STRESS to be ranked too high for its natura range, whereas 33G3 and 3333 are somewhat bad
because they require TOTAL LONG-LAST COHESIVENESS and PARTIAL LONG-LAST COHESIVENESS tO

“In our machine implementation of gradient well-formedness, the only quatrain that gets added to the 26
generated earlier (see (48)) isin fact 333;3. The other quatrains just mentioned are marked by our program with
appropriate degrees of ill-formedness. The detailed ranking arguments for the crucial quatrains may be downloaded,
as part of the tableau set, from the Web sitelisted in fn. 1.
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be ranked too low.* Further, outlandish cases like 3434 or 3444 (2a,b) cannot be generated at al,
short of introducing utterly novel congtraints into the system.*°

The analyss recognizes four categories of quatrains. (a) well-formed, well-attested quatrains, such
as 4343, which derive from statistically likely rankings of congtraints within their central ranges of
grictness; (b) wel-formed, poorly attested quatrains, which derive from fully legitimate but
statistically unlikely rankings (3:343); (c) margina quatrains, these derive from ranking certain
condraints dightly outside their norma range of dtrictness (3333); (d) ill-formed quatrains, poorly- or
unattested, and not derivable within the system (3434). The empirica picture looks compatible with this
view.

The condraint-range gpproach to gradient well-formedness outlined here strikes us as promising.
Init, the existence of gradient well-formedness judgments does not mean that the rules of the grammar
have to be “fuzzy” or inexplicit in any way. The gradience resdes soldly in the condraint Srictness
vaues, which are readily trested as quantities. Moreover, the grammar alows for a certain amount of
projection beyond the input data corpus. a quatrain such as 3343; can be essentidly absent from the
learning set yet sound perfect to listeners, because it is generated by congtraints and strictness ranges
that are established from robust input data. Based on our experience o far, we think that this approach
might well yield indght into many other areas of linguistic structure where gradient well-formedness
judgments occur.

7. Conclusion

We have argued that English folk verse istightly patterned at the leve of the quatrain: the various
rhythmic cadences are arranged in nonrandom, essentidly srategic fashion. Our andyss of this
arrangement does not regulate the cadences as such; rather, the role of the cadencesis to induce
perceived bracketings, which are then employed to structurd ends. the enhancement of metrica
condtituents at various levels, and the placement of long ementslast. Inthisview, the variety of
quatrain types reflects different ways in which conflicting factors are prioritized. Among these arethe
line-internd principles of metrics: in return for the ad their cadentidity providesin articulaing quatrain

* 33 F3; fitsinto both categories. The case of marginal 4G43 (52b) might likewise be incorporated into the
system if one were to clone a more-permissive variant of the QUATRAINS ARE SALIENT constraint, one in which the
uniformity requirement on saliency (24b) is weakened to permit cadentially-similar lineslike 4 and G to cooccur in
non-final position of asalient quatrain. The original, less-permissive QUATRAINS ARE SALIENT constraint would still
bein place, asaconstraint with characteristically high strictness. Thiswould allow 4G43 asamarginal variant only,
whichiswhat iswanted. Morework needsto be done on this, however, since aweaker QUATRAINS ARE SALIENT
constraint would also alow 4GG3, which is quite bad.

“6 An example would be the principle of Bengkulu (Burling 1966) that stipulates that it is empty beats at the
beginning of aunit that render it salient. Bengkulu children’s songs thus comein varieties like [34][34] and [3][3][34],
analogous respectively to English [43][43] and [3][3][43]. Notethat the symbol “3” in Bengkulu designates a
completely different grid configuration from “3" in English (initial, rather than final empty beats), so the Bengkulu
forms are not as outlandish as they may initially appear.
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dructure, the truncated line types impose a sacrifice in the darity with which the beat structure of the line
isredized.

We are encouraged by the effectiveness of the factorid typology andytic strategy, and suggest it
may be useful in the study of other fixed inventories of linguidtic objects. We aso bdlieve that the
method of assgning ranges of strength to congtraints offers a plausible account of corpus frequency and
of gradient well-formedness.

At the most generd leve, we hope to have used folk verse as a positive example of a particular
andytica drategy. We have driven to base our andyss on ingredients of amaximaly primitive
character, based on intuitively plausible (or so we think) principles of how grouping and rhythmic
structure can be cued with phonologicad materia. The Optimality-theoretic notion that well-formedness
is computed by congraint ranking and candidate sdlection made it possible to mold primitive congraints
into an explicit grammar, one capable of deriving an intricate and not fully symmetrica pattern of well-
formedness. In short, OT makes possible the use of primitive andytical ingredients to capture complex
descriptive results.
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