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The term switch languageefers to a language which uses both iambs and trochees
productively. Switch languages are often assumed not to exist, since the surface stress
pattern is not distinct from a non-switch language. This dissertation argues that switch
languages are both an empirical reality and an entailed theoretical consequence of

Optimality Theory.

Empirical reality:

Yidiny and Wargamay are two switch languages with independent evidence for
their switch footing; crucially, each has a regular process of lengthening stressed
vowels when the feet are iambic but not when they are trochaic. In support of this
claim, the dissertation also argues that this kind of vowel
lengthening neveroccurs in trochaic languages. Trochaic languages which have
been previously claimed to have regular lengthening of stressed vowels, such as
Mohawk and Chimalapa Zoque, are shown to actually lengthen vowels for word

or foot minimality.

il



Theoretical consequernce

The presence of alignment, rhythm, and parsing constrair@®nentais the
existence of switch language#s long as thee is some constraint that cares
whether there is a foot at the beginning of the word or not, this constralohg

with a rhythm constraint and a parsing constraim$ sufficient for the typology

to include switch language¥arious alternate defitions of alignment
constraints are explored in the dissertation, but the conclusion is that any true

alignment constraint predicts the existence of a switch language.

This dissertation illustrates the connection between a theoretical consequencenof OT a
an attested phenomenon in Yidiny and Wargam@witch languages are amntailed
consequence of Optimality Theory whenever the constraint set includes alignment,
rhythm, and parsing constraints; Yidiny and Wargamay are just such languages, as
confirmed by independent evidence including vowel lengthenBgcause parallel OT
optimizes over complete forms instead of making extremely local decisions, global
patterns like lapselessness are rewarded, leading tolexaidfooting decisionsMany
theoriesof prosody include these essential components; OT compels them to interact in

the right way.
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Chapter 1

Introduction

The termswitch languagerefers to a language which uses both iambs and trochees
productively. Switch languages are often assumed not to exist, since the surface stress
pattern is not distinct from a newitch language. This disgation argues that switch
languages are both an empirical reality and eamailed theoretical consequence of
Optimality Theory (Prince and Smolensky 1993), given certain basic constra@ash

of which are needed for other aspects of metrical phogolog

Alber (2005) observed that switch languages are predicted within OT when the
alignment constraintALLFEETLEFT interacts with rhythm constraintsLArPSE and
*CLASH?, noting that Yidiny (Dixon 1977) is an example of this language type. AlberOs
finding is extended here in Chapters 2 and 3; Chapter 2 showsnlatefinition of
alignment constraints will produce this same effect, while Chapter 3 provides a proof of
the theoretical guarantee of switch languages.

OT is not unique in predicting the existendeswitch languages. OT is a theory
with clearly calculable typological predictions, so it is easy to show that switch languages
are an entailed prediction of the theory; however, the actual prediction is broader. Any
theory which allowdoot type to be dtermined on a smaller scale, rather than setting foot

type for the entire language at once, would predict the existence of switch languages. A

! Alber®s analysis includésvB and TROCHEE as the third relevant constraint type, but Chapter 3 will
show that parsing constraints lilRaRSESYLL and FTBIN can establish the existence of switch languages
before reaching the foot form constraints in the hierarchy.



parametric theory which sets a hard constraint on foot type for the entire language does
not allow for the exience of switch languages; a theory like OT, which permits
constraints to be violated or does not explicitly set a foot type parameter for the entire
language, will include switch languages as a possibility. The feature of OT that produces
switch language as a theoretical consequence is the lack of ability to force uniformity of
foot typeacross a language

Dresher and Kayeg(1990) an exemplar of the whel@nguage parametric
approach; one of their eleven parameters (Dresher and Kaye 1990: 142) e)xgsisitly
foot headedness for the entire language. Although they describe a mechanism for dealing
with exceptions (like lexical stress, Dresher and Kaye 19901883 the parameter still
must be set for lefheaded or righheaded feefor the entire languag These exceptions
are handled on a cabg-case basis, and there would be no way for the grammar to
designate all words of a single length as one foot type and all words of another length as
another foot type; novel words would default to whichever &ééaéss is designated by
the parameter setting. In a Dresher and Kaye style parameter system, it would be
impossible to have a switch language like Yidiny or Wargamay.

Parameters are not inherently incompatible with switch languages. Hayes (1982,
1995) anl Halle and Vergnaud (1987) utilize parametric theories which do allow for the
switching of foot type; in fact, both analyses explicitly address the problem of switching
foot type in Yidiny. Halle and VergnaudOs (1987224221224) approach allowthe
foot type parameter to be set on a smaller scale. Rather than applying once for the entire
language, the foot type parameter is sensitive to constituent boundaries and vowel length,

allowing the foot type to change accordingly; in this analysis, thetypet parameter is



left unset until evidence from a later rule can determine whether feet in the word-are left
headed or righheaded. Hayes (1995: 5%, 315) explicitly argues for a parametric view
of assigning foot type; in Yidiny, the foot type paraemnas set to iambic, but rules are
allowed to override the foot type parameter and rewrite the feet as trochaic (Hayes 1995:
260; a more detailed analysis of the foot rewriting rule is found in Hayes 1982). Whether
the parameter can be left unset or ovéten later, both of these approaches are
parametric and allow for a single language to use both iambs and trochees. Although
both cases utilize additional machinery to allow for switching of foot type, parameters
governingrhythm andalignment of feetould force switching in these theories justlaes t
related constraints do in Ofigther than forcing violation of foot type constraints through
ranking the switching is forced bgetting or overwriting the foot type parameter.

McCarthy and Prince (1996)yqpose a uniformity parameter, which requires that
all feet have the same foot type; however, unlike the Dresher and Kaye parameter for foot
type, this parameter can either be set to the whole languagthin words (or turned off
completely, as in Caire Arabic). McCarthy and Prince cite Yiditipixon 1977)in
support of this claim, illustrating that the scogdeuaiformity can be limited to within
words rather than across the entire language. This differs from a situation like the one
described in Rnce and Smolensky (1993) where the foot type switches from iambic to
trochaic in bisyllables to avoid a nonfinality viotat; while each individuaYidiny word
consists of only iambs or trochees, the entire language uses both productively. While
McCarthy and PrinceOs approach still utilizes a parameter for foot type, the fact that the
parameter can be set at the word level rather than the language level allows for the

existence of switch languagesThe crucial theoretical structure that predicts switch



languages is the ability s set the foot type a single time for the entire language, but to
allow for both types to occur as circumstances demand.

The surface stress patterns described by a switch language match observed
surface stress patterns thag aputinely described with a single foot type. The interest of
switch languages is in the footingy? in the stress patterns. In the example below, the
stress pattern has perfect alternation between stressed and unstressed syllables. In (a), the
stresspattern is provided without footing; in words with an even number of syllables,
stress is initial and on every following odd syllable, while in words with an odd number
of syllables, stress is peninitial and on every following even syllable. This istEmts
both with the altrochee footing in (c) and the footing in (b) where feet are trochaic in

evenlength words and iambic in oddngth words.

(1) Two parsings for a single stress pattern

a. stress pattern: X-0-X-0
0-X-0-X-0

b. switch foot type: [Xu]-[Xu]
[uX]-[uX]-o

C. all trochees: [Xu]-[Xu]
0-[Xu]-[Xu]

An important terminological note illustrated by the above examgkscriptions of stress
patterns in terms of feet refer dnary feet. A switch language uses both binary iambic
feet and binary tichaic feet; an alirochaic language has no binary iambic feet; an all
lambic has no binary trochaic feet. The presence of unary feet in a language has no

bearing on its status in terms of being switchiraikthaic, or aliambic.



There are several pask definitions for foot type constraintsams and
TROCHEE both could penalize unary feet, neither could penalize unary feet, or only one
of the pair could penalize unary feet. The constraint definitions used throughout this
dissertation will be of théhird variety:1amMB penalizes binary trochees, whilROCHEE
penalizes both binary iambs and unary feet. The definition used is not crucial to the
findings of the dissertation (the proof in chapter 3 makes no use of these constraints at
all), but this deahition will be used throughout for consistencyVhen this particular
definition affects the outcome, the specific effects are noted in the text; these definitions
are discussed both in chapter 2 and chapter 5. The immbsndtrochee when not the

names of constraints, refer only to the binary versions of the feet.

(2) Terminological definitions
a. Trochee
a binary foot with stress on the initial syllable [Xu]
b. lamb
a binary foot with stress on the final syllable [uX]
c. Trochaic language
a language where ewebinary foot is trochaic; may have unary feet
d. lambic language
a language where every binary foot is iambic; may have unary feet
e. Switch language
a language where binary feet can either be iambic or trochaic, but rhythm

is always perfectly alternating beterestressed and unstressed syllables



Because switch languages have OnormalO looking stress patterns, documented
switch languages are likely to have been previodsicribed with an alternate analysis
one with a single foot type throughout all of itsrd® In order to be certain that a
language is switching foot type, there needs to be independent evidence for the foot type
or foot boundaries. Chapter 4 explores two languages, Yidiny and Wargamay, where
there is good evidence that the foot type svaschetween iambs and trochees depending
on word length. The analysis of Yidinyand Wargamayrovided inchapter 4differs
from most previous approaches (e.glyde 2002 but see Alber 2005: 51821 for a
similar treatment of Yidinybecause the switching foot type is an expected side effect
of alignment and rhythm constraints instead of requiravgrlappingfeet or other
complications. One of the best pieces of evidence for foot type is that iambic feet
frequently have a regular process of vowel leagihg in stressed syllables; trochaic feet
never do this. A full exploration of vowel lengthening in trochaic languages to support
this claim can be found in Chapter 5.

This dissertation presents the finding that the presence of both alignment and
rhythm constraints inCoN entailsthe existence of switch languages. Chapter 3 shows
that as long as there is some constraint that cares wlmetimext there is a foot athe
beginning of the word(such asALIGN-L), this constraint-- along with a rhythm
constrant and a parsing constraint is sufficient for the typology to include switch
languages. The constraints that will be used in this proofAaren-L, *L APSE or
*CLASH, and FTBIN or PARSESYLL. *LAPseand *CLASH are the rhythm constints;

FTBIN and PARSESYLL are the parsing constraintsSALIGN-L generalizes across any

implementation of lefaligning constraints, simply assessing a violation for a word that



lacks an initial foot. Chapter 2 explores various alternate definitions of alignment
constraintsput the conclusion from this exploration is that any true alignment constraint
predicts the existence of a switch language. These constraints, as well agistomeof

a left alignment constraint, are all independently motivated, and all are important
components of analyses of metrical phenomena apart frorsWatithing patterns.

Two- and threesyllable words are sufficient to exhibit the switch pattern; every
possible parse of twand threesyllable words that satisfies both Apse and FT-BIN is
provided in the tableau below, along with the violations of all three constraints. Notice
that for twosyllable words there are two possible optima, while for tsgdlable words

there is only one possible optimum remainmigch satisfies all three constrésn

3) *LAPSE | FT-BIN | ALIGN-L
2s 1 (@) | {[uX]} 0 0 0
(b) | {[Xu]} 0 0 0
3s| (c) | {[uX] -0} 0 0 0
(d) | {o-[Xu]} 0 0 1

Some constraint further down the hierarchy can make the decision between which two
syllable candidate wins (such asmB or TROCHEE though these are not the only
constraints that can distinguish between the two cand)d&®sever,when these three
constraints are undominatetthe decision for the thregyllable candidate has already
been made. This means that there are two possjis tf languages when these three
constraints are undominated: an all iambic language (the fagtable candidate (a) and

the only 3syllable candidate) and a switch language (the secaytligble candidate (b)

and the only 3&yllable candidate).



Chaper 2 explores two possible alignment constraint schemas, focusing on three
factors: 1) what categories can be aligned, 2) what can count as an Qintervener® between
the category and the relevant edge, and 3) what the constraint can evaluate. Chapter 2
focuses on three possible categories to serve as both aligners and interveners, for a total
of eighteen alignment constraints across the two schemas. Systematically exploring these
variations leads to a number of findings, such as the fact that unparsddesythade the
best interveners in terms of typological predictions. Some of the constraints produced by
the alignment schema do not actually show alignment effects; these are referred to as
pseudoalignment constraints, as opposed to the true alignmesitatiots which group
feet at either the left or right edge of a word. It is the true alignment constraints which
predict the existence of switch languages.

This typological prediction is borne out in Yidirfgnd Wagamay, though only
Yidiny will be discissed heresee Chapter 4 for full analyses of Yidiny and Warggmay
As argued in Hayes (1982), evidence for foot type in Yidiny points to a trochaic analysis
in evenlength words and an iambic analysis in @eldgth words. There are several
kinds of evignce for foot boundaries and foot type: vowel lengthening irlemgth
words only, reduplication of a single foot, entire feet being left out when taking a breath
in recordings of singing, and deletion of unparsed syllables under certain phonological
condtions. The generalization that evkamgth words are trochaic and eldshgth words
are iambic in Yidiny is exemplified b and (5), which illustratevowel lengthening in

oddlength words only.



(4) Evenrlength words:
No long vowels, perfect rhythmic alternatiolmitial stress indicates trochaic feet.

[nce.ngl.[gF.ra] OwhaleO 4 syllables

(5) Odd-length words:
Main stress vowel is long, perfect rhythmic alternatiolowel lengthening
indicates iambic feet.

[ma.d’n].[dagt:].dip Owalk WTRANS-ANTIPASSIVE-PREL)  5syllables

Vowel lengthening is one type ofvidence for feet being iambs instead of trochees
(Hayes 1995, Gonzalez 2003). The vowel length difference is not underlying, as the
Yidiny examples in(6) illustrate. There are an odd number of syllables in the underlying
form of OdogO® /gudaga/ and an even number of syllables in the underlying form of
Omother® /mudam/. The purposive affix [gu] changes the number of syllables for each,

but it is always only the odigngth words that have long vowels.

(6) ODD: /gudaga/! [gu.dt:]ga /mudam+gul [mu.dt:m].gu
Odogd OmothepurpPosiveQ
EVEN: /gudaga+gul [goe.da).[gf.gu] /mudam/! [mece.dam]

OdogrurposiveO OmotherO

This dissertationillustrates the connection between a theoretical consequaf OT and
an attested phenomenonYindiny and Wargamay Chapters 2 and 3 deal with the fact
that switch languages are a theoretical consequence of OT. Chapter 2 explores

definitions of alignment constraints, yielding the finding that every true alignment



10

constraint predicts the existence afitch languages; Chapter 3 provides a proof in
support of this finding. Chapters 4 and 5 focus on the empirical reality of switch
languages. Chapter 4 provides an analysis of two switch languages, Yidiny and
Wargamay, along with evidence for the fotiusture; Chapter 5 supports the claimed
foot structure of Chapter 4 by showing that trochees never lengthen vowels purely
because they are stressed.

Switch languages arentailed byOptimality Theory whenever the constraint set
includes alignrent, rhythmand parsing constraint¥jdiny and Wargamay are just such
language. Becauseparallel OT optimizes over complete forms instead of making
extremely local decisions, global patterns like lapselessness are rewarded, leading to
word-level footing decisions. Many theories of prosody include these essential

components; OT compels them to interact in the right way.
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Chapter 2

Alignment Constraints

Alignment constraints are used in metrical stress theory to position feet (and
unparsed syllables). Thchapter examisethe effects of two different proposed schemas
for constructing alignment constraints for use insstreystems. The proposed schemas,
referred to as between alignment and adjacent alignment, are defined below. Certain
effectsbboth good and baBemerge from various properties of these constraints, which
will be shownthroughout the chapter.

Specifially with regard to stress systems (though relevant in other applications of
alignment as well), there is a certain standard set of alignment constraints that has been
used. These constraints, first proposed by McCarthy and Prince (1993), all emerge from
a particular consaint schema. Aroblem with this set of alignment constraints is that it
predicts a number afinattestedanguages. Several proposals (e.g. Alber 2005, Hyde
20082012 McCarthy 2003) have been made for amending the alignment cons#gint
the goal of these proposals is to find a constraint set which predicts all attested languages
while not vastly overpredicting. This chapter systematically examines two possible
constraint schemas and their typological results, and evaluates thiginnerms of how
well they predict attested languages without overpredicting.

Abstracting away from differences in placemh of main stresand considering
only quantity insensitive systemthere are 3attested language types (from Gordon

2002, Hayesl1995, StressTyp). The results found irthis chapter are not unique to
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guantity insensitive languages; every quansgnsitive language contaira quantity
insensitive sublanguage which emerges in words with all light syllables. Vowel
lengthening isestained by foot structure (see chapter 5), so gtyasginsitive languages
arerestrained in terms of creating heavy syllabl&ébe findings of this chapterenot a
typological quirk ofquantity insensitive stress, bpérsistwith the addition of quarty
sensitivity.

Of the 32attestedanguagetypes, six are dual fixed languages (Gordon 2002);
these are languages where the main stress foot is fixed at one edge, while a secondary
stress foot is fixed at the opposite edge. The analysis of these dasgrequires
constraints which refer to main stress, and are not included in this typology. Six more of
the 32 languages deal with ternary stress, where saéssri every third syllable. Some
additional constraint types needed to account for tergastress (Kager 1994, Elenbaas
and Kager 1999, Kager 200Hpughton 2006Rice 2007 Rice 201}, and so they are
also excluded from consideration here. This leaves 20 remdmagy language types.
Half of the language types are characterizecaldgot at one edge, any additional feet
iteratingfrom that same edgéh)e unparsed syllables or unary foot at the opposite, edge
and all feet being either iambar trochaic These are all straightforward examples of
sparse, weakly dense, or strongly densaipgr(Alber and Prince).The remaining ten
languages have some additional complications, such afimadity or switching of the
foot type in the tables below, these languages are shaded for comMalgtast the ten
straightforward languages should be captured by the alignment constraints. This

chapter shows that switch languages are also a result of all alignment constraints. The
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remaining languages may require additional constraints (such as Nonfinality) to fully
account for the stress pattern, but are included here for comparison.

The 20 attested language types are grouped below according to their foot density
(Alber and Prince) for ease of comprehension. A note on notation: X represents a
stressed syllable, u is an unstressed syllable within a foot, and -0- is an unstressed
unparsed syllable; foot boundaries are marked with square brackets. The Gen used

throughout will disallow unparsed forms and feet larger than two syllables.

(1) Sparse Languages
Languages with only a single foot, regardless of the word length (and many unparsed

syllables) have sparse parsing (Alber and Prince)

Language' 2! 3! 41 51 Foot Type Aligned
1 | Lakota [uX] | [uX]-o | [uX]-0-0 | [uX]-0-0-0 lamb Left
2 | Chitimacha [Xu] | [Xu]-o | [Xu]-0-0 | [Xu]-0-0-0 Trochee Left
3 | Atayal [uX] | o-[uX] | 0-0-[uX] | 0-0-0-[uX] Iamb Right
4 | Nahuatl [Xu] | 0-[Xu] | 0-0-[Xu] | 0-0-0-[Xu] Trochee Right
5 | Macedonian [Xu] | [Xu]-o | o-[Xu]-0o | 0-0-[Xu]-0 Trochee Right + NF?
6 | Onati Basque | [Xu] | [uX]-o | [uX]-0-0 | [uX]-0-0-0 Trochee/Switch Left

! Lakota (Boas and Deloria 1933), Chitimacha (Swadesh 1946), Atayal (Egerod 1966), Nahuatl (Pittman
1954), Macedonian (Lunt 1952, Lockwood 1972), Onati Basque (Hualde 1999, Hayes 1980, 1993), Hopi
(Jeanne 1978). Evidence for foot type in Ofiati Basque and Hopi is limited, but the stress pattern for each is
as shown above.

% NF stands for nonfinality, meaning that feet or stress are avoided in word-final position. This is purely a
descriptive term, making no claims about the analysis of these languages.
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(2) Weakly Dense Lrguages
Languages which fill a word with binary feet hadense parsing if leftover syllables

are allowed to be unparsed, the languageeskly dense (Alber and Prince)

Languag€’ 2! 3! 4! 7! Foot Type Aligned
7 | Seminole/Creek | [uX] | [uX]-0 | [uX]-[uX] | [uX]-[uX]-[uX]-0 lamb Left
8 | Pintupi [Xu] | [Xu]-0 | [Xu]-[Xu] | [Xu]-[Xu]-[Xu]-o0 Trochee Left
9 | Warao [Xu] | o-[Xu] | [Xu]-[Xu] | o-[Xu]-[Xu]-[Xu] Trochee Right
10 | Yidiny/Wargamay| [Xu] | [uX]-0 | [Xu]-[Xu] | [uX]-[uX]-[uX]-0 Switch Left
11 | Southern Paiute | [Xu] | [uX]-0 | [uX]-[Xu] | [uX]-[uX]-[uX]-0 | lamb/Switch| Left+ NF
12 | Cayuga [uX] | [uX]-0 | [uX]-0-0 [uX]-[uX]-[uX]-o lamb Left + NF
13 | Piro [Xu] | o-[Xu] | [Xu]-[Xu] | [Xu]-[Xu]-0-[Xu] Trochee | Left/Right
14 | Indonesian [Xu] | o-[Xu] | [Xu]-[Xu] | [Xu]-0-[Xu]-[Xu] Trochee | Left/Right
15 | Garawa [Xu] | [Xu]-0 | [Xu]-[Xu] | [Xu]-0-[Xu]-[Xu] Trochee | Left/Right

(3) Strongly Dense Languages
Languages which fill a word with binary feet hadense parsing if leftover syllables
are parsed into unary feet rather than leaving any syllable unparsed, the language is

strongly dense (Alber and Prince)

Language' 2! 3! 41 51 TF%J; Aligned
16 | Weri [uX] [X]-[uX] | [uX]-[uXx] [X]-[uX]-[uX] lamb (;Efi)
17 | Passamaquoddy [Xu] [X]-[Xu] | [Xu]-[Xu] | [X]-Xu]-[Xu] | Trochee (/kf;’fi)
18 | Maranungku | [Xu] [Xul-[X] | [Xu]-[Xu] [Xu]-[Xu]-[X] | Trochee (Ff\i,?gt)
19 | Tauya XI-X] | DXI-uX] | XX -[uX] | (X -uX]-uX] | lamb (kﬁf)
20| Sooue | BAD | DXl | Dl-DA-X] | Ixul-x-x] | Trochee | A9

3 Seminole/Creek (Greenbeagd Kashube 197&jayes 1995), Pinpi (Hansen and Hansen 1969), Warao
(Osborn 1966), Yidiny (Dixon 1977), Wargamay (Dixon 19&9uthern Paiute (Sapir 1930, Harms 1966),
Cayuga (Chafe 1977Riro (Matteson 1965)ndonesian (Halim 1974%arawa (Furby 1974)

* Weri (Boxwell and Boxwell 198), Passamaquoddy (LeSourd 1993), Maranungku (Tryon 19a0ya
(MacDonald 1990), Gosiute Shoshone (Miller 1996)
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There are many possible combinations that are unattested, but there are two notable gaps.
Specifically, no rightward dense iambic languages are atte@dioer 2005, Hyde 2007,

Kager 2001) This is disputedas Ojibwa (Piggott 1983nd utterancenedial Central
Alaskan Yupik (Gordon 2002, citinglenovshchikovl1962, 1975) may be examples of

the strongly denseightward iambic language. Both of these languages are quantity
sensitive, however, so it is possible that there are additcmmaplications resulting in

this pattern.(See Alber 2005: 496 for additional references on fadjighing iambs.)

(4) Unattested: Rightward Dense lambic Languages

2! 3! 4 51 Foot Type Aligned
Unattested [uX] o-[uX] [uX]-[uX] o-[uX]-[uX] lamb Right
Weakly Dense
Unattested [uX] [uX]-[X] | [uX]-[uX] [uX]-[uX]-[X] lamb Right (AFR)
Strongly Dense

A successful constraint set will capture all of the languages in (@) with as few as

possible additional languagessuch as those in (4).

The standard alignment constraingse defined in (5). The Generalized
Alignment schemafdvicCarthy and Prince (1993: 2) defined in(58); the definitionin

(5b) describediow violations are assessed
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(5) Alignment Constraint Definitions
a. Generalized Alignmerichema
Align(Catl, Edgel, Cat2, Edge2).F
0Catl 6Cat2 such that Edgel of Catl and Edge2 of Cat2 caincid
Where
Catl, Cat2aPCat éGCat
Edgel, Edge2{Right, Left}
b. All-FeetLeft (AFL) and AHFed-Right (AFR)

for each foot, assign one violation for every syllable thi@rvenes between that

foot andthe left/right edge of the word

Another rewording of the definitiofior AFL and AFR which also gives the same
violations asthe definition in (5p can be found in Hyde (20081-12, 2012: 791).

HydeOaim is to give a categorical version of #tigynmentconstraing, where each locus
of violation can onlyassess one or zero violatiorsunlike the definitions in (5a) and

(5¢), where a single locus of violation can assess more than one violation.

This chaper examins two distinct constraint kemas for alignment, and
thoroughly examines what the typological predictions of those constraints are. In doing
so, the goal is to more fully understand which aspects of constraints are responsible for
favorable and unfavorable results in terms of tipoliggy. The two constraint schemas
are alike in that they are defined in termsimtervenerswhich prevent amaligning

category from being properly aligned. Reference to interveners as a method of
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formulating alignment constraints has also been propbgefllison (1995) and Zoll
(1996). The same set of constituents is used both as possible interveners (I) and possible
aligning categories (K); specifically, these constituentssgllables unparsed syllables
andfeet

The first constraint schemareferred to abetween alignment these constraints
assign violations foeveryintervener between the aligning category and the edge being
aligned to. The second constraint schema is referred &nljasent alignment these
constraints are more local only assign a violation for an intervert@rectly next to
the aligning category in the direction of the edge being aligned to. The definition for
between alignment is provided in (6), and the definition for adjacent alignment is
provided in (7); bothdefinitions provided are only for the ledtigning versions of the

constraint family.

(6) Between alignment definition
I, K! {syllable, unparsed syllable, foot}
& of category I, if &/ of category Kfollowing X,
X, y in the same word,

assess one violation.
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(7) Adjacent alignment definition

I, K e {syllable, unparsed syllable, foot}
o of category |, if & of category Kimmediately to the right of X,

X, y in the same word,

assess one violation.

Each of the constraints predicted by these constraint schemas is considered
separately, along with a constant set of standard constraints which provide a foundation
for the typologis. The set of six constraints used throughout is given and defined in
section 1; the typology predicted by these constraints alone is referred to as System Zero.
Each typology considered in sections 2 and 3 contains a total of seven constraints: the six
constraints of System Ze(6TBIN, PARSESYLL, *L APSE, *CLASH, |IAMB, TROCHEB), plus
one alignment constraint predicted by the constraint schemas in (6) and (7).

Not all of the constraints produced llyese schemaare what are generally
thought of as beinglignment constraints. When the same category is selected as both
the intervener (1) and the aligning category (K), the resulting constraints lack the property
of moving feet to word edges. Only when | and Kd&fgrent do true alignment (TA)
constrains emerge When | and K are the samthe resulting constraints asdways
pseudo alignment (PA). | and K being different is necessary but not sufficient for TA; it
is possible for a constraint to be PA whil&. A true alignment constraint will exhibit
clumping, meaning that feet are grouped at a word edge. The definition and examples of
clumping can be found if{13). The between alignment constraints and adjacent

alignment constraints are sorted into TA and PA below. ail2et information and
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discussion for each constraint system is provided in sections 2 and 3 under the

corresponding heading.

(8) True Alignment (TA) and Pseudo Alignment (PA) Systems

= Pseudo Alignment True Alignment

[}

g System Nam Constraint] System Name Constraint

=y BPA1 *6/E © BTA1 *-0-/E ©

< BPA2  *-0-/E -o- BTA2 *FIE o

0 BPA3 *FIEF *6/E -0-

[«]

% BTA3 EJE -o-

m BTA4 *6/EF
BTA5 *-0-IEF

*GE) Pseudo Alignment True Alignment

é System Nam Constraint] System Nam Constraint

(@]

= APA1 *olo *olF

<

= APA2 *-0-/-0- ATAL *Flo

[} * *_0-

& APA3 ) F//I; ATAD *F(/) i)F

G o/-0- -0-

2 APA4 *-0-lo

Following Alber (2005), only leHaligning versions of the constraints were used;
everything said about leftligning constraints can be projected by symmeityp
statements about their rigaligned counterparts.

AFL and AFR, combined with the six constraints of System Zero, produce a total
of 22 languagesi? of those languages are unattested, including both from (4). AFL
alone, combined with the same lzaset of constraints, produces a total of 14 languages;

6 of these languages are unattested.
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The measure of success for these constraints is how well they match attested
languages. The constraints that do the best, in terms oftypelogies adohg attested
languages missing frothe System Zero typology amibt addhg unattested languages

are listed below

(9) Properties of successful constraints
Between alignment:nparsed syllables as interveher
*-0-/E | :no unparsed syllable before a syllaiBaAl)

*-0-/EF : no unparsed syllable before a f¢BTA5)

Adjacent alignment: feet as intervewnemligner
*I'/F  :no syllable to the immediate left of a fdA{TAL)
*-0-/F : no unparsed syllable to the immediate left of a {8dtA2)

(plus the mirror imagesf the above two constraints)

All four of these constraints avoid addingattested languages, while adding attested

languages missing from System Zero. Specifically, the added languages are given below.

° Although those that use unparsed syllables as the intervendE&(! and *o-/EF ) introduce oe
unattested language, ttieeesyllable ianbic switchlanguage is caused by these constraints interacting
with the asymmetricdlamMB andTROCHEEconstraints. With symmetrical versions of the foot form
constraints, this problem does not occur.
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(10)  Attested languages not in System Zero, added by constraints

Language Constraint Name

Density Foot Type Aligned Name BTAI: BTAS: ATAL: | ATA2:

*-0-/...1 *-0-/...F *1/F *-0-/F
Sparse Tamb Left Lakota ! ! ! !
Sparse Trochee Left Chitimacha ! ! !
Sparse Trochee Right Nahuatl ! !
Sparse Trochee Right + NF | Macedonian !
Sparse Trochee/Switch | Left Onfiati !

Basque

Weakly | Trochee Left Pintupi ! ! ! !
Dense
Weakly | Switch Left Yidiny/ ! ! ! !
Dense Wargamay

I indicates a fully decisive language matching the attested language
I indicates an indecisive language consistent with the attested language

Given that three out of the four constraints shown below refer explicitly to the location of
unparsed syllables, it is unsurprising that none of the added languages are strongly dense,
which have no unparsed syllables to refer to. In fact, the only constraint which adds an
attested strongly dense language (Passamaquoddy) not found in System Zero is BTA4
(*!/...F), which also adds a number of undesirable unattested languages.

Certain unusual properties not found in System Zero appear during these
typological examinations, which are mostly undesirable. These properties include an
additional parsing type (scattered parsing), as well as terms relating to foot size
(stretching and shrinking) and alignment behavior (hyperalignment). Definitions for
these properties are provided in the following section. A property that every single ‘true’
alignment constraint shares is switching. In a switch language, rather than having
consistent iambs or consistent trochees, the foot type will alternate in order to improve on
alignment and rhythm. These terms are defined further in section 1, and the constraint

features which elicit these properties are examined in sections 2 and 3.
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The effects of each alignment constraint in conjunction with System Zero are
described in the following sections; section 2 deals with the between family of
constraints, while section 3 looks at the adjacent family of constraints. A comparison of
the two constraint schemas, as well as discussion of the properties of the constraints

which contribute to positive and negative results, can be found in section 4.

1 System Zero

Each alignment constraint was considered one at a time, with a constant set of
constraints to provide the foundation for each typology. The alignment constraints will
interact with each other when more than one is present, but assessing one at a time
enables us to establish a baseline for a single constraint. While it is true that the addition
of constraints can alter the predicted typology, all of the languages predicted by System
Zero will exist in all of the other typologies -- although, in some cases, with more
decisiveness than is found in System Zero due to ties being broken by the added
constraint. In order to understand which effects are being produced by the alignment
constraints themselves, we must first consider what the system looks like beforeadding
any alignment constraints into the mix. System Zero represents the baseline typology;
each constraint will be added one at a time in order to interpret its effects. There are six
constraints in System Zero: two foot type constraints (IAMB and TROCHEE), two foot
parsing constraints (PARSESYLL and FTBIN), and two rhythm constraints (*LAPSE and

*CLASH). These constraints are defined in (11).
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(11) Constraint definitions

(a) lavB (P&S 1993)

For each foot that is not righteaded, assess one violation.
*[Xu]

(b) TROCHEE(FOOT-NONFINAL) (P&S 1993, Tesar 2000)

For each foot that is righteaded, assess one violation.
*[uX], [X]
(c) PARSESYLL (P&S 1993)
For each syllable that is not parsed into a foot, assess one violation.
*_0-
(d) FTBIN (P&S 1993)
For each unary foot, assess one viofatio
*X]

(e) *L APSE (Selkirk 1984, Kager 2001, Alber 2005
For each sequence of two unstressed syllables, assess one violation.
*-0-0-, -0-[u, u]-o-, u]-[u

(f) *CLASH (Liberman & Prince 1977, Alber 2085
For each sequence of twtressed syllables, assess one violation.

*X] -[X

It should be noted that there is an asymmetry in the foot type constraints;

TROCHEE penalizes unary feet, whileamB does not. This asymmetry prevents the

® Additional references onl*apseand*CLASH can be foud in Alber (2005: 500, 504).
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promotion of unary feet due to the satisfaction of both foot type constraints by the unary
foot. Instead, IAMB penalizes only bisyllabic trochees, allowing bisyllabic iambs and
unary feet, while TROCHEE allows only bisyllabic trochees, penalizing bisyllabic iambs
and unary feet.

The combination of these six constraints produces six languages, which can be
seen in the table below. There are three language types in terms of parsing, and each
language type has both an iambic and a trochaic version -- for a total of six languages

altogether.

(12) Language TpesPredicted by System Zero

20 3o 40 Parsing Type | Foot Type f‘; t;;::ge

(@) | [uX] | [uX]-o o-[uX]-o Sparse Iambic contains Lakota
[uX]-0-0

(b) | [Xu] | 0-[Xu] 0-0-[Xu] Sparse Trochaic | contains Nahuatl
o-[Xu]-o

©) | [uX] | [uX]-o0 [uX]-[uX] | Weakly Dense Iambic Creek

(d) | [Xu] | o-[Xu] [Xu]-[Xu] | Weakly Dense | Trochaic Warao

(e) | [uX] | [X]-[uX] | [uX]-[uX] | Strongly Dense | Iambic Weri

(® | [Xu] | [Xu]-[X] | [Xu]-[Xu] | Strongly Dense | Trochaic Maranungku

The first two languages in System Zero, (a) and (b), have only a single foot per
prosodic word. The single foot is placed to minimize violations of *LAPSE; in the iambic
version, the foot avoids the final position, while in the trochaic version, the foot avoids
the initial position. In both cases, there is a lack of decisiveness in terms of where the
foot will be placed once the words reach four syllables in length. With a two-syllable
word, there is only one spot where the foot can go; with a three-syllable word, *LAPSE

can decisively select one position over the other. However, in a four-syllable or longer
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word, *LAPSE only rules out one position for the foet any other location is equally
possible for the position of single foot. Because this type of language has only a single
foot, regardless of how long theovd gets, and many unparsed syllables, we will refer to
this language type as haviepgarseparsing.

While the first two languages in the System Zero typology have only a single
foot, the other four languages contain more feet. Because parsing a$ festre
compact in these languages, they will be referred to as hdeimge parsing While a
sparse language features only one foot per word, dense languages prefer to fill the word
with binary feet. However, as can be observed from looking at the ahaxte there are
two kinds of dense languages. One variety, found in languages (c) and (d), allows for a
single unparsed syllable to be left over in words with an odd number of syllables; the
other variety, exemplified by languages (e) and (f), requoespletely dense parsing no
matter what- and unary feet are used in place of leaving a syllable unparsed.

Languages (c) and (d) fill the word with binary feet as much as possible; when
there is no more room for binary feet, the leftover syllable isulgfiarsed. This system
type will be calledveakly dense The location of the unparsed syllable is determined, in
System Zero, byL APSE In the iambic system, the unparsed syllable is viio@l to
avoid a lapse; in the trochaic system, the unparsddbsylis wordinitial to avoid a
lapse.

Languages (e) and (f) fill the word with binary feet as much as possible; when
there is no more room for binary feet, the leftover syllable creates a unary foot by itself.

This system type will be calledtrongly dense The location of the unary foot is
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determined here b¥CLAsH. To avoid a clash, the unary foot is wandial in iambic

languages and woifthal in trochaic languages.

1.1 SpecialEffects Emerging from the Typologies

There are a fewother terms thatve will need to understand the resultsoofr
typological examinabns, although the behaviors they describe are not present in System
Zero. These terms include an additional parsing tgeatiered parsing as well as
terms relating to foot typesyitch, foot size ¢tretchingand shrinking, andalignment
behavior fiyperalignment There is also a descriptive term for discussing foot
placement that is not the direct result of alignmehingping.

In the typologies resulting from the two alignment doanat schemas, it is
sometimes the case that a-elignment constraint will have the effect of grouping feet at
theright edge of the word. Although these constraints are technicalgligfting, it is

useful to refer to these as rigtltmping constints.

(13) Overview of Clumping

(a) Typological Occurrencef Clumping

Most alignment constraints either clump left or right. Left clumping refers to feet
bunching up at the left edge. In sparse or weakly dense languages, this means
unparsed syllables dar at the right edge while feet gather at the left edge. In

strongly dense languages, this means unary feet at the left edge.
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2! 3! 4! 51!
R-clumping sparse [Xu] 0-[XU] 0-0-[ Xu] 0-0-0-[XU]
R-clumping weakly dense | [XU] 0-[XUu] [Xu]-[XUu] 0-[Xu]-[Xu]
R-clumping strongly dense | [XU] [Xu]-[X] [Xu]-[XUu] [Xu]-[Xu]-[X]

(c) Typological Occurrence of No Clumping

There isno cumping of feet at a word edge wiemy of the pseudalignment

constraints Fortwo APA constraints (APA2: -b-/-0-, APA3: *F/F), feet will

clump together due to rhythm constraints, but show no preference for either edge

these are the same typolagjignat produce scattered parsirigpr APA4 (*! /-0-),

feet will clump near an edge but with an effect of noninitiality or nonfinality.

APAL1 and all of the BPA constraints have no effect at all beyond the constraints

of System Zero.

(d) Example of nelumping predicted by-o-/-o- (APA2)

2! 3! 41 5!
No clumping | [Xu] 0-[Xu] 0-[Xu]-o0 0-0-[Xu]-0
0-[Xu]-0-0

Once alignment constraints are added to the with System Zerpwe will

discover that some languagswitch foot type in order to better satisfy rhythm and

alignment constraintsin fact, every true alignment constraint causes the existence of at

least one switch languag®&Vhile we will continue to refer to strictly iambic languages as
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iambic and strictly trochaic languages as trochaic, languages where the foot type can vary
between wad lengths-- or even within a single form are called switch languages.
These languageare nad strictly iambic or trochaichoth iambs and trochees appear
productively, as in Yidiny and Wargamayven when a language is classified as being
switch, trere is still a ranking betweelmme and TROCHEE as a result, even switch
languages are inherently iambic or trochaic, and the difference will show up (at least) in
two-syllable words when no other constraint can interfere. Specifically, there are two
ways that a language can exhibit switching; either the language williavé forms or
solid forms.

When a switch language permits more than one foot type within a single word,
this is referred to as mixed form (for example, [Xuj[uX]). A switch languag with
mixed forms might have forms with both foot types occurring only in a certain word
length, or it might occur more productively in the language. On the other hand, in some
switch languages, every word containgy iambs oronly trochees; in thesahguages,
the switching happens across forms rather than within a single form. Because every word
of these languages contains only one kind of foot, these are referresoladsrm (for
example, [Xuj[Xu] and [uX]-[uX]-0 in a single language Again, a language might
switch to the opposite foot type only in one word length or the change might be governed
by another rule. Every alignment constraint produces at least one solid form switch
language, though only certain types of alignment constraintgdt res mixed form
switching.

One common type of solid form switch language appears in several of the

typologies, due to the specific definition ®ROCHEE being used. In mostly trochaic,



29

strongly dense languages, there will be a switch in tby#able words to iambic and
weakly dense.The reason for the thresyllable switch is that [Xu]X] and [uX]-o both
violate TROCHEE a single time. This makes it possible for a constraint which favors the

second parsing to force the switch, as shown below.

(14) Threesyllable iambic switch
Winner Loser TROCHEE FTBIN |AMB PARSESYLL
[uX]-o [Xu]-[X] e W W L
[Xu]-[Xu]-[X] | [uX]-[uX]-0 w L L wW

This threesyllable iambic switchs explained in more detail when it first occurs in the

between alignment section.
(15) Overview ofSwitch Footing

(a) Typological Occurrence of Mixed Form Switch

Mixed form switch occurs with two between alignment constrainBsA4:

*6/EF and BTA2: *F/E o) and one adjacent alignment constraik®A3: *F/F).

(b) Mixed form wvitch language predicted By /EF (BTA4)

2! 4 5!
Mixed form switch languagg [Xu] | [uX]-[uX] | [Xu]-[X]-[uX]
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(c) Typological Occurrence of Solid Form Switch
Solid form switch occurs with alltrue alignment constraints. Specifically, all
adjacentconstraints wher I! K, all betweenconstraints where! K, and with

AFL.

(d) Solid form wvitch language predicted by EF (BTA4)

2! 3! 41 5!
Solid form switch language| [Xu] | [uX]-0 | [Xu]-[Xu] | [uX]-[uX]-0

(e) Typological Occurrence direeSyllable lambic Switch

Three-syllable iambic switch occurs with between alignment constraints that
have unparsed syllables as intervenBiBA1: *-0-/E " andBTAS5: *-0-/EF) and
adjacent alignment constraints that have unparsed syllables as intervener or

aligner ATA2: *-o0-/F and its mirroimage).

(f) Threesyllable iambic switchvith *-o-/EF (BTA5)

2! 3! 4! 51
Threesyllable | [Xu] [uX]-o | [Xu]-[Xu] | [Xu]-[Xu]-[X]
iambic switch

(g) Typological Occurrence of Both Mixed and Solid Switch
Only one constraint producdmth mixed and solid switch forms in a single

language, the between constraituBF. (BTA4)
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(h) Mixed and solid form switch language predicted b{EF (BTA4)

2! 5! 6!
Mixed and solid form switch language [Xu] | [uX]-[uX]-0 | [Xu]-[X]-[uX]-0

Stretching and shrinkingre opposites of each other, both pertaining to adjusting
foot size on behalf of alignment constraintretching (Alber and Princejefers to the
use of a binary foot in lieu of a unary foot in order to do better on alignment; for instance,
the final oot in the word will be binary (instead of unary) in order to make that foot be
slightly closer to the beginning of the word. Stretching occurs primarily in strongly
dense languages; for example, stretching might produce the parsinp<[Xqu] rather
than the more expected (and better rhythmically) {ui]-[X]. On the other hand,
shrinking refers to the use of a unary foot where a binary foot might otherwise be found.
An example of shrinking might prefer the parsing-p<JXu] rather than [Xu][Xu] in
order to improve on some alignment constraint; in this example, the unary foot appears

where a binary foot might usually be used.

(16) Overview of Shrinking and Stretching
(a) Typological Occurrence of Stretching
Stretching occurs with AFL and one betweenigament constraint ETA4:

*1 [EF).

(b) Two stretching languages predicted ByEF (BTA4)

2! 3! 4! 51

Stretching language [Xu] | [X]-[Xu] [Xu]-[Xu] | [Xu]-[X]-[Xu]
[X] -[Xu] -[Xu]
Stretching switch language| [Xu] [X]-[uX] [Xu]-[Xu] [Xu]-[X] -[uX]
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(c) Typological Occurrence of Shrinking
Shrinking occursonly in scattered parsing languageshich occur with the
adjacentconstraints *o-/-o- (APA2) and *F/F(APA3). Never occurs with true

alignmentconstraints.

(d) Two shrinking (and scattered) languagesdicted by *F/HAPA3)

21 3! 41 51 6!
Language 1| [uX] | [uX]-0 | [uX]-0-[X] | [uX]-O-[uX] [uX]-o-[X]-0-[X]
Language 2| [uX] | [uX]-0 | [uX]-0-[X] | [uX]-0-[X]-0 | [uX]-0-[X]-0-[X]

Hyperalignment (Alber and Prince)efers to the phenomenon where unary feet
and unparsed syllables are introduced in order to bring feet slightly closer to the aligning
edge. For example, in a hyperaligning language, the parsingiX¥jo might win over
the parsing [uXJuX]; in this case, the unparsed syllable at the end lamdinary foot at
the beginning have the effect of moving every foot slightly closer to the beginning of the
word. This effect will be explaineiht more detail when examples emerge in the between

alignment section.

(17) Overview of Hyperalignment

(a) Typologcal Occurrence

Hyperalignment occurs with AFL and one between alignment constraint

(BTA4: *1 [EF).



(b) Hyperaligned language predicted by *!/...F (BTA4)

2!

3!

41

5!

Hyperaligned language

[uX]

[uX]-o

[X]-[uX]-0

[uX]-[uX]-o
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Scattered parsingfalls in between sparse parsing and dense parsing in terms of

the number of binary feet per word. While sparse parsing prefers a single binary foot and

dense parsing prefers the maximum number of binary feet, scattered parsing prefers

something in between; a scattered parsing language will exhibit more than a single foot,

but less than the maximum total of binary feet that could fit given the number of

syllables. Ternary stress languages, such as Chugach Yupik (Leer 1985a, 1985b, 1985¢),

Cayuvava (Key 1967) or Tripura Bangla (Das 2001), are real life examples of scattered

parsing. Scattered parsing does not come from true alignment constraints, and so will

only be observed when =K.

(18) Overview of Scattered Parsing

(a) Typological Occurrence

Scattered parsing languages occur only with the adjacent constraint schema when

I=K; specifically, the constraints *-o-/-o- (APA2) and *F/F (APA2).

occurs with true alignment constraints.

Never
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(b) Chugach Yupik patterand a language predicted by *F[APA3)

2! 3! 41 5! 6!
Chugach Yupik 0-X | 0-X-0 | 0-X-0-X 0-X-0-0-X | 0-X-0-0-X-0
Scattered languag( [uX] | [uX]-0 | [uX]-0-[X] | [uX]-0-[uX] | [uX]-O-[uX]-O

These properties will be showm more detail insections2 and 3,as constraints

which exhibit thesebehavios are examined.

1.2 Methodology

To ensure that every candidate and ranking were considered in each case, all
aspects of the typologies were calculatetbauatically instead of by hand. The bulk of

the work was done by OT Workplace (OTWPL,; Prince an&if2307-2013).

1.2.1 Gen

The candidates were generated witfiWPLOs G@tress, with quantity insensitive
candidates up to seven syllables, no main stress, and no completely unstressed forms.
Chapter 5 reveals that vowel lengthening is tightly controlled; todawaoiditional
complications, this chapter focuses only on quantity insensitive forms but the results will

still be valid with the addition of quantity sensitivity.
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Slight modifications were made to the default encoding of candidates, and the
complete schentization is provided irf19). In total, 1404 candidates were generated for

each typology.

(19) OTWPL Candidate Schematization

a. lambic foot [uX]
b. Trochaic foot [Xu]
c. Unary foot [X]

d. Unparsed syllable o
e. Word boundary {}
f. Any constitent between (a) and (e) is separated wibhen )

No spacer between a constituent and a word boundary

For example, a word consisting of two iambic feet and a unary foot would be
schematized as {[uX]uX]-[X]}. Note that there are spacers between daoh but none

between the foot and the word boundary markers.

1.2.2 Eval

When possible to reduce the definition of an alignment constraint to a banned
string, OTWPLOs builh DefineConstraints was used. All of tlhenstraints from
System Zero RARSESYLL, FTBIN, *CLASH, *L APSE, IAMB, TROCHEE) and all of the

adjacent alignment constraint defions were assesdwith a banned string searcfiwo
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of the between alignment constraint definitions could be assessed with a string search,
andthe remainingsix betwveen alignment constraints were assessed via Visual Basic for
Applications (VBA) macros. The VBA code for these constraint definitions, as well as

the strings used for all other constraints, can be found in Appendix 1.

1.2.3 Factorial Typology

Once all candidtes were generated and all of their violations were assigned,
OTWPL was used to compute the factorial typologies. OTWPL has two features that
were used to reduce the size of the candidate set before calculating the factorial
typologies: DeDupewhich corsolidates candidates with identical violation profiles, and
HBFinder, which eliminates all harmonically bounded candidates from consideration.
After applying DeDupe and HBFinder, the reduced candidate sets were then run through
OTWPLOs FacTyp program, whiyielded the typologies for consideratioVhen
further information about the rankings for a particular language was needed, RE@BOT (

Ruby programncluded in OTWPL) performed those calculations.

2 Between Alignment

The Obetween® family of aligntemstraints is defined in terms of interveners
that are anywhere between the category being aligned and the edge being aligned to.

These constraints assign one violation &ach intervener, giving them the ability to
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encode distance from the edge. Row, the only kind of edge that can be aligned to is a
word edge. However, the constraint only cares about an intervener existing between
some member of the aligning category and the edge of the word; this means that these
constraints have the property looking for the last (or first, in a rigkaligned version)
member of the category being aligned. While the definition does not explicitly refer to
last or first, this is a property that emerges from the particular definition of alignment.
The constrait looks for all | such that theredgy K to the right of it; since the constraint
doesnOt care how many KOs are to the right of each |, any | to thevlett Ifis also to

the left of the last K. Additionally, any 10s to the right of the finalilKnot count as a
violation of the constraint; therefore, the final K also marks the end of the zone of
violation. These two facts together explain why the constraint can be thought of in terms
of thelast (or first) K, even though the definition itself doast refer explicitly to the last

(or first) K. The version of the alignment constrdiatng used here is defined in §20

(20)  Between alignment definition
I, K! {syllable, unparsed syllable, foot}
& of category |, if &/ of category K following x,
X,y in the same word,

assess one violation.

This expression will be written as *I/EK; the symbol OIO is mnemonic for QintervenerO
and the symbol OKO for Ocategory being aligned.O The above definition describes only

left-aligning versions of the constraintsietrightaligned version would penalize KE/I
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rather than I/EK. Everything said about ledligned constraints can be projected by
symmetry into statements about their righgned counterpartsFor now, we will only
be considering lefaligned versionsf the constraints.

This definition of algnment differs from Hyde (2008012) because each | can
contribute at most one violatienno matter how many KOs it serves as an intervener for.
In HydeOs approach, triplets of I, K, and the domain are foemel;triplet is a single
locus of violation, but a given | can participate in more than one trifleeé difference
between this constraint schema and the Generalized Alignment schema of McCarthy and
Prince (1993) or Hyde (2008/2012) can be illustrateddmparing the violations of the

constraint ¥ /EF with AFL and HydeO#LIGN(F,L).

(21)  Comparison of violation profiles for three left-aligning foot constraints

5-syllable input | *! /EF AFL | ALIGN(F,L) Parsing
[uX]-0-0-0 0 0 0
o-[uX]-0-0 1 1 1 Sparse
0-0-[uX]-0 2 2 2
[uX]-[uX]-o 2 2 2
[uX]-o-[uX] 3 3 3 Weakly Dense
o-[uX]-[uX] 3 4 4
[uX]-[uX]-[X] 4 6 6

[uX]-[X]-[uX] 3 5 5 Strongly Dense
[X]-[uX]-[uX] 3 4 4

Because both interveners and aligned categories can be any member of the same
set (sylldles, unparsed syllables, feet) and we are holding the edge being aligned to
constant for now (word edge), there are nine possible combinations predicted. The full

set is shown in the following table. In this table, the following symbols are used:
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o any syllable
-0- unparsed syllable

F foot

(22)  Table of between constraints

Intervener
Syllable Unparsed Syllable | Foot
¥ 5[ Syllable @*c/Es |*0/Esc | ©*FEo
%‘3 § Unparsed Syllable | (d) *0/|? -0- | (e) *-0-/|i; -0- (f) * F/E -0-
Foot (9) *o/EF (h) *-0-/EF () *F/EF

Full descriptions for each of these constraints previded in the next table.
ODescriptionO gives the definition for each constraint in plain language, while Oeffective
descriptionO explains how that definition manifests its&lie final header, Ofavors,O
describes what the constraint prefers in a candidate. Within the OfavorsO category, there
are four types of descriptiongwer X, places X, pushes X, andpulls X. The simplest
description isfewer X -- in these cases, the airaint favorsfewer of the category in
guestion. Places X means that the constraint prefers having a single X at the edge of the
word, but has no preference about the placement of otherP&@=s X andpulls X are
counterparts of each other. If a staint directly refers to the alignment of a category

(K), then the category can belled in a direction (towards the beginning of the word,
since we are only considering ka&fignment constraints). Because K is being pulled in

one direction, 10s muse pushed off in the other direction to get out of the way of the
aligning KOs. Whenever K is being pulled to the beginning, | is being pushed to the end.
In the table below, the position of feet is referred to whenever pogsibéetermpull is

used vhen the constraint prefers feet at the beginning and thepigims used when the



constraint prefers some other category at the beginning, but feet are preferred at the end

of the word as a side effect.
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(23)  Table of between constraints with explanations of their definitions
Intervener
Syllable Unparsed Syllable Foot
Syllable (@*! /E ! (b) *-0-/E ! (©) *F/E !

description

no syll before a syll

no usyll before a syl

no foot before a syll

effective description

no syll before the fina

no usyll before the fina

no feet before the fina

syll syll syll
& favors | fewer sylls places usyll at end places foot at end
S| Unparsed Syllable | (d)*! [E -o- (e)*-0-/E -0- (f) *F/E -o-
S description| no syll before a usyll | no usyll before a usyll no foot bebre a usyll
| effective description no syll before the fina| no usyll before the fina] no foot before the fina
_§, usyll usyll usyll
< favors | pushes feet to the end | fewer usylls pushes feet to the end
Foot (9)*! [EF (h) *-0-/EF (i) *FIEF

description

no s\l before a foot

no usyll before a foot

no foot before a foot

effective description

no syll before the fina
foot

no usyll before the fina
foot

no foot before the fina
foot

favors

pulls feet to the left

pulls feet to the left

fewer feet

Each of tlese constraints was considered one at a time, along with the consistent
set of constraints from System ZeRrBIN, |IaMB, TROCHEE, PARSESYLL, *L APSE, and
*CLAsH. Deletion and insertion of syllables was not considered, meaning that every
candidate set céamined candidates of the same length but with different footing. As with
System Zero, words were also assumed to have at least one syllable, and to have at least
one foot. The effects from eaohthe constraints defined {{20) will be explained in the
following sections. Every language from System Zero was represented in each of the
typologies predicted by the addition of an alignment constraint; languages:idere

but none were lost.The sparse parsings in System Zerere indecisive, unable to

’ The version offRocHEEUsed here which penalizes [uX] as well as [X]; see section 1 for details.
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choose between candidates which tied on all constraints available. However, in some of
the systems with an alignment constraint, a further decision was able to be made
elsewhere. The narrowing down of possibilities presentinvitie indecisive System

Zero languages was indicated with the symbol Z+ in the typology charts.

The behavior of these systems fall into two major types, depending on whether
I=K or not. When I=K, the constraint has the effect of minimizing whatevegaates
being picked out by K and I. WhehH, we can again divide the constraints into two
groupsb one group where K is the syllable, and the other group where K is either the
unparsed syllable or the footWhen the syllable is the category being adidnthe
constraints have the effect of placing a single intervener at the end of the word. These
constraints favor having an intervener at the end of the word in order to avoid a violation;
however, an intervener will only escape violating the constmifibal position. Since
there can only be one intervener in the final position, any additional interveners will
violate these constraints regardless of how close to an edge they fall. As a result, this
constraint has the effect pfacinga single intevener at the end of the word (El#).

On the other hand, when unparsed syllables or feet amdl Knterveners are
pushed to the end of the word. Unlike when the syllable is K, now the constraint can
position more than one intervener. Rather thiacing an intervener at the edge, these
constraints actively pull each K to the beginning, with the result that every | is pushed off
to the end (#KKKEIII#). When K is the unparsed syllable, feet are pushed off to the end
while unparsed syllables are pulled he beginning; when K is the foot, feet are pulled to
the beginning while unparsed syllables are pushed off to the end. However, in languages

with strongly dense parsirwhere there are no unparsed syllaliddbe constraints in
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this category which refedirectly to unparsed syllables have nothing to say about the
parsing. If there is a unary foot to be placed somewhere in the word, the constraints in
this grouping which refer to unparsed syllables have no preference about the location of
the unary footand so the decision can be made by rhythm constraints instead.

The table below shows each constraint and the name of the system it produces,
which also contains whether a constraint is true alignment (BTA) or pseudo alignment
(BPA). As the table revealshe nine BA constraints yield eight unique systems: three
pseudo alignment (all where 1=K) and five true alignment (all whekg. 1 None of the

BPA systems are distinct from System Zero.

(24) Table ofBA Systems

Intervener

> Syllable' Unparseo! Syllable Foot ]
S | Syllable (@*"/E" (b) *-0-/E " (c)*F/IE"
= System Namg BPAL1 (= System Zero) BTA1 BTA2
© | Unparsed Syllable (d) *" /E -0- (e)*-0-/E -0- (f) *FIE -o-
= System Nameg BTA3 BPA2 (= System Zero) BTA3
2 Foot @ *"EF (h) *-0-/EF () * FIEF

System Name BTA4 BTAS BPA3 (= System Zero)

Certain properties emerge with the addition of the alignment constraint, which
will be detailed in each of the following sections. These incktdetchingof the final
foot, where the final foot of the word is binary (where it would otherwise be unary) in
order to do slightly better on alignment, ahgperalignment where unary feet and
unparsed syllables are introduced in order to bring feet slightly closer to the aligning
edge. These properties are discussed in more detail in the systems that exhibit the

behavior.
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2.1 Intervener and Category Match (I=K)

Intervener
o > Syllable, Unparseo! Syllable | Foot ]
£ % Syllable (a)*cs/ﬁ c (b)*-o-/|§ c (c)*Fll? c
;—E” g Unparsed Syllable (d) *c/|§ -0- (e)*-o-/|§ -0- () *F/l; -0-
Foot (9) *o/EF (h) *-0-/EF (i) *F/EF

The cases where the intervener and the category are the same (the diagonal from
the upper left to the lower right) share the property of minimizatidhey are not true
alignment constraints; while they are able to prefer the minimization of a particular
category, they do not push or pull feet to the edges of wdoid&h of these catraints
has a minimizing effect, preferring the fewest number of the category in question.
Syllablesyllable minimizes syllables, down to one in the word; unparsed syllable
unparsed syllable minimized unparsed syllables, down to one in the word; affidofoot
minimizes feet, down to one in the word. Each of these constraints is equally happy with
one of the category in question moneof the category in questionThis minimizing
effect could be used for the generation of templates; Alber and Lapp2: &03304)
use AFL to create a bisyllabic template, while a constfaintSyLLABLES-LEFT (which
is the same as the syllakdgllable constraint used here) would be capable of producing a
monosyllabic temiate (Alber and Lappe 2012: 305, and referenbesein: McCarthy
and Prince 1993Vlester and Padgett 1994, Spaelti 1997

However, the set of assumptions being used here restricts the ability of these
constraints to have an effect on the typology. For instance, the fact that we are not
considering insgion or deletion means that syllaldgllable cannot actively encourage

the deletion of syllables. In fact, given the set of assumptions being used here, none of
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these constraints contribute any interesting effects; interesting effects, in this case, mea
the addition of languages to the typology, beyond those found in System Zero. Because
none of these constraints adds languages to this typology, they are considered to be
uninteresting here.

The definition of all three of these constraints can be satieed as *X/EX; this
represents the preference for words to have, at most, one X. The constraints penalize
having more than one of the category in question; syHsydlable is perfectly satisfied
by a word with one (or no) syllables, unparsed sylkanlparsed syllable is perfectly
satisfied by a word with one (or no) unparsed syllables, andgdobts perfectly satisfied

by a word with one (or no) feet.

2.1.1System BPAL:*! /E |

Intervener
. Syllable Unparsed Syllable | Foot
25 | Syllatle (@)*o/E o (b)*-0-/E o ) *F/IE o
c
2 % Unparsed Syllable (d)*c/E -0- | (e)*-0-/E -0- (f *F/E -o0-
Foot (9) *o/EF (h) *-0-/EF (i) *FIEF

Unparsed syllables and feet both make direct reference to prosodic structure; feet
are the syllables which have beengyed into bigger prosodic units, while unparsed
syllables are those which havenOt. On the other hand, the category OsyllableO makes nc
reference at all tonetrical structure. Most of the constraints in the above table have at
least one unit (either | d) which refers to prosodic structure; however, siylable-
syllable constraint has no connection witlgher prosodic structure

The syllablesyllable constrainpenalizes every syllable between the last syllable

and the left edge of the word. In effethis constraint returns a value equal to the
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number of syllables in the word minus one. Given that the set of assumptions being used
here does not allow for deletion or insertion of syllables, every candidate in a given
candidate set has the same numtfesyllables-- and, therefore, the same number of
violations on this constraint. Because this constraint can never distinguish between
candidates in a candidate set, it contributes nothing to this typology. However, if deletion
or insertion of syllable were to be considered, this constraint would favor minimizing the
number of syllables in a word; a word with just one syllable would perfectly satisfy this
constraint. Some examples of figgllable candidates are shown below, with their

violations on he syllablesyllable constraint.

(25) 5-syllable input withSYLLABLESYLLABLE

SYLLABLE -SYLLABLE
(*6/E )
[uX]-0-0-0 4
o-[uX]-0-0
0-0-[uX]-0
[uX]-[uX]-o
[uX]-o-[uX]
o-[uX]-[uX]
[X] -[uX]-[uX]
[uX]-[X] -[uX]
[uX]-[uX]-[X]

5-syllable input Parsing

Sparse

Weakly Dense

Strongly Dense

RN BN RS

As this table shows, every candidate with five syllabléshave the exact same number
of violations; this means that it doesnOt matter where this constraint is +aitkel
never have an impact on which candidate is selected.

The unparsed syllablenparsed syllable and fe@ot constraints, on the other

hand, do distinguish between candidates in the candidate set. However, they still
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contribute nothing to the typology, because they simply double the effects of constraints

already being used.

2.1.2 System BPA2: *-o-/...-0-

The unparsed syllable-unparsed syllable constraint defined in (e) is a special
case of PARSESYLL, since it penalizes every unparsed syllable except the final one. The
violations for this constraint are always the violations for PARSESYLL, minus one (a
single unparsed syllable in the word is no violations). For this constraint, dense parsings
are favored -- though it has no preference between a strongly dense parsing and a weakly
dense parsing -- and sparse parsings are rejected. On the other hand, PARSESYLL prefers

strongly dense parsing over weakly dense parsing, with sparse parsing the worst of all.
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(26) 5-syllable input with &yLL-USyLL

5-syllable input U(?_( (';'_‘/'éj_s(;(_';‘ PARSESYLL Parsing
[uX]-0-0-0 2 3

o-[uX]-0-0 2 3 Sparse
0-0-[uX]-0 2 3

[uX]-[uX]-o 0 1

[uX]-o-[uX] 0 1 Weakly Dense
o-[uX]-[uX] 0 1

[uX]-[uX]-[X] 0 0

[uX]-[X]-[uX] 0 0 Strongly Dense
[X] -[uX]-[uX] 0 0

This constraint has no effect on the typology, predicting the same six lanYtiegese
predicted with no alignment constraint being consideretket are placed solely by
rhythm. The effect that this constraint has is identical to the efféReESYLL, and so

it adds nothing. There is a potential, however, for this constraint to disagree with
PARSESYLL with respect to the candidates with jusie unparsed syllable USyLL-
USYvLL treats one unparsed syllable the same as no unparsed syllablefArRBESYLL

treats one unparsed syllable as worse.

However, USyLL-USyLL does not actually make a decision between the two
groups; all this constrainta do is pass the decision further down the hierarchy, where a
constraint favoring theveakly dense parsing (such EsBIN and TROCHEE which are
opposed to the strongly dense parsingOs unary foot) can make a decision. This would be
useful if there was aituation where something likeaARsSeSYLL needed to dominate the
constraints in favor of weakly dense over strongly dense, yet the output still was weak
density. With onlyPARSESYLL in the arsenal, this would result in a contradiction;

USyLL-USvLL would piovide a way around this issue, taking the plac®®sESyLL

8 Three parsing types (sparse, weakly dense, strongly dense) times two foot types (iambic, trochaic).
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higher in the hierarchy.However, with the set of constraints being considered, the

unparsed syllablenparsed syllable constraint adds no new languages to the typology.

2.1.3System BPA3*F/E F

Similarly, the foot-foot constraint in (i) simply doubles the effects of already
existingfoot antagonistonstraints This constraint penalizes any foot between the left
edge of the word and the final foot; essentially, this constraint only cares Fehonid
more than one foot per word. There are already foot antagonists in the constraint set
being considered, in the form bfMB and TROCHEE Because these constraints already
have footminimizing effects in the typology with no alignment constraitits, addition
of this footfoot constraint cannot change anything here. As with the unparsed syllable
unparsed syllable constraint, the fdobt constraint predicts only the six languages
predicted with no alignment constraint in the constraint set.lados of the foofoot

constraint are shown below, in comparison Wattas, one of the other foot antagonists.

(27) 5-syllable input withFooT-FooT

FooT-FooT

5-syllable input (*FIEF)

IAMB Parsing

H

[Xu]-0-0-0
0-[Xu]-0-0
0-0-[Xu]-0
[Xu]-[Xu]-0
[Xu]-o-[Xu]
0-[Xu]-[Xu]
[Xu]-[Xu]-[X]
[Xu] -[X] -[Xu]
[X] -[Xu]-[Xu]

Sparse

Weakly Dense

Strongly Dense

NININIRP PR P|IO|O|O
WIWWINININ]|F |-
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Although the total numbers of violations differ frdfoT-FOOT to 1amB, the effect of
these two constraints is the sanhey both separate the candidate set into the same sets
of candidates; the absolute number of violations doesnOt matter, but rather the relative
number of violations. The table above only shows parsings where all of the feet are of
the same type either all iambs or all trochees. However, this set of constraints does not
permit any parsings of the OswitchO type. Because the alignment constraint being used
gives no benefit to changing foot type, no switch languages will be found here.

Any heterogeneus foot parsings will be harmonically bounded under this set of
constraints, given that no constraint favors it. Parsings such aqduXlp or [uX]-
[Xu]-o fail on rhythmic grounds, violatingapsg, CLASH, or both. Both of these parsings

are harmonicdy bounded by another harmonically bounded candidate -¢[Xu].

(28) Candidates with imperfect rhythm and heterogeneous foot parsing

5-syllable input | FT-FT *LAPsE | *CLASH PARSESYLL FTBIN | TROCHEE | |AMB
[uX]-[Xu]-o0 1 1 1 1 0 1 1
[Xu]-[uX]-o 1 1 0 1 0 1 1
[uX]-0-[Xu] 1 0 0 1 0 1 1

On the other handnixed formswitch candidates with perfect rhythm like [u]
[Xu] and [Xu]-[X]-[uX] are harmonically bounded by candidates with a single foot type.
The sparsely dense [uX}[Xu] is collectively harmonically baaded by [uX}[uX]-o and
0-[Xu]-[Xu], while the strongly dense [X{K]-[uX] is collectively harmonically

bounded by [XjuX]-[uX] and [Xu]-[Xu]-[X].
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(29) Candidates with perfect rhythm and heterogeneous foot parsing

5-syllable input | FT-FT *LAPSE | *CLASH PARSESYLL FTBIN TROCHEE | |AMB
[uX]-0-[Xu] 1 0 0 1 0 1 1
[uX]-[uX]-o 1 0 0 1 0 2 0
0-[Xu]-[Xu] 1 0 0 1 0 0 2
[Xu]-[X] -[uX] 2 0 0 0 1 2 1
[X]-[uX]-[uX] 2 0 0 0 1 3 0
[Xu]-[Xu]-[X] 2 0 0 0 1 1 2

In both casesamB prefers one of the bounders ahRocHEE prefers the other. While
the mixed, switch candidates may do slightly better on both constraints than one
candidate, they are nbeston either. As a result, switch foot parsings are not possible

with this constraint set.

As has been shown here, nook these constraints have any impact on the

typology. We will now move to constraints where | and Kraotthe same category, to

see what effects emerge under these conditions.

2.2 Intervener and Category Differ (I K)

Intervener
- Syllable Unparsed Syllable | Foot
2 S | Syllable @@)*! /E | (b)*-0-/E | (c)*FIE !
c
%’% Unparsed Syllable | (d)*! /E -0- | (e)*-0-/E -0- (f) *FIE -o-
Foot (9)*! /[EF (h) *-0-/EF (i) *F/EF

When the intervener and the aligning categorydifferent there are effects on
positioning that emergdhese are true alignment constrainf&hese constraints can be

grouped in terms of what K is; there are properties in common for both of the remaining
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constraints which align syllables, both which align unparsed syllables, andvhath
align feet.

When the aligning category is the syllable, an intervener can be placed at the end
of the word by the alignment constraint (*I/Efavors El#). On the other hand, when K
is unparsed syllables or feet, feet are bunched together at one end of the word. With
unparsed syllables as K, feet are pushed off to the end of the word as unparsed syllables
are pulled to the left[/E -o- favors E(FF)F#); with feet as K, feet are pulled to the left

of the word (*I/E F favors #F(FF)E)

2.2.1 Aligning Category is Syllable

Intervener
- Syllable Unparsed Syllable | Foot
£g | Syllable (@)*! /E ! (b) *-0-/E | () *FIE !
2 % Unparsed Syllald | (d) *! /|§ -0- (e)*-o-lli; -0- (f) *F/E -0-
Foot (9)*! /[EF (h) *-0-/EF () *F/IEF

The first group to consider is the set where the category of alignment is syllables.
For both of these constraints (unparsed syltapliable and foesyllable), the consaint
has the effect of placing an intervener atrigat edge. The class of syllables as K has
an interesting property, because a syllable can overlap with either of the intervemers
unparsed syllable is a syllable, and a foot is made up of s\dlaBlecause the number of
syllables is consistent across a candidate set, the only way to minimize violations is by
placing whatevewould be an intervener at the edge opposite the aligning edge. By
doing this, that potential intervener becomes the dgllabing aligned, thus escaping a

violation. Essentially, these constraints only penafipefinal interveners. For an
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example of how this would work with a five-syllable input, see (30) below. This
example uses the unparsed syllable-syllable constraint to illustrate the point explained

here.

2.2.1.1 System BTA1: *-0-/...!

Stretching? No Shrinking? No
Hyperalignment? No Clumping direction? left
Number of switch languages? 2 Switch types?

T! 1/solid forms: 3-sylls only

Number of scattered languages? 0 Number of additional languages? 4

For the unparsed syllable-syllable constraint, this means that if there is at least
one unparsed syllable, one will be placed at the right edge of the word. Consider the

violations assigned by this constraint to a five-syllable word, below.

(30) 5-syllable input withJSyLL-SrLL

USYLL-SYLL
(*-0-/...1)
[Xu]-0-0-0 2
[o-[Xu]-0-0
0-0-[Xu]-o
0-0-0-[ Xu]
0-[Xu]-[Xu]
[Xu]-0-[Xu]
[Xu]-[Xu]-0
[Xu]-[Xu]-[X]
[Xu]-[X]-[Xu]
[X]-[Xu]-[Xu]

5-syllable input Parsing

Sparse

Weakly Dense

Strongly Dense

ClO QIO (== NN
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As this table shows, a candidate with an unparsed syllable at the right edge has one less
violation than a candidate with the same number of unparsed syllables which lacks an
unparsed syllable at the right edge. That is, ...o# is better than ...F# where both
candidates have the same number of unparsed syllables.

For this reason, the constraint has a sort of non-finality effect in terms of possible
languages. Rather than forcing feet away from the end of the word to achieve non-
finality, this constraint places an unparsed syllable at the end of the word. While both
reach the same result of an unparsed syllable rather than a foot in the final position of the
word (for example, #FFo# rather than #oFF# or #FoF#), there are key differences in the
constraint formulation. For instance, if there are no unparsed syllables in the word (either
because it is a strongly dense language or simply a word with an even number of
syllables in either type of dense language), this constraint does not contribute any non-
finality effect; for example, the word might be parsed #FFF#. On the other hand, the
view of non-finality where a foot is being moved away from the word edge might still
force an unparsed syllable at the end of the word; for instance, #FFoo# with two unparsed
syllables or #FFFo# with a degenerate foot.

Note also that this constraint cannot distinguish between candidates which fully
parse the word; if there are no unparsed syllables, then there are no potential interveners.
As a result, this constraint can also have a parsing effect in some system, since fully
parsed forms perform better on this alignment constraint than those with unparsed
syllables. The decision in strongly dense languages will be made by the remainder of the
constraint hierarchy, without any influence from this constraint; only in sparse or weakly

dense languages, where there are unparsed syllables, can this constraint have any effect.
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The possible languages generated by the unparsed sydidlalele constraint in
conjunction with the Systemefo constraints are shown (82). The columns on the
right edge of the table indicate parsing, foot type, and whether alignmemytbmris
positioning the feet. The final column indicates the relationship to the languages
produced by System Zero. The sparse languagegstér§ Zero are not decisive, with
many ceoptima tying to create the languages found in System Zero. Once alignment
constraints are added, some of the resulting sparse languages are compatible with the
System Zero counterparsbut with fewer ceoptima. This is marked with the code Z+,
while a perfect match of any kind is marked with Z. There are also many languages

produced with the addition of alignment constraints not found in System #Aevo;

languages, whether attedtor unattested, are markedttwk. The completekey for

these abbreviations is (81).

A brief reminder of the definitions from section 19parse parsing has a single
foot per word, while dense parsing fills a word fully with binary feet (the leftovéaidgl
in oddlength words is unparsed in weakly dense and a unary foot in strongly dense).
Scattered parsing has more feet than a sparse language but fewer than a dense language.
Switching refers to the use of both iambs and trochees within a singleatggnixed
form means that both foot types occur within a single word, while solid form means that
each individual word contains only one type of feet. All true alignment constraints
predict some kind of solid form switching-or more on these terms,caexamples of

languages which exemplify them, see section 1.1.
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(31) Key for typology tables

Parsing (P) Foot Type (F) Foot Positioning (A) | System Zero (2)

Sparse (SP) lambic (1) Alignment (A) Matches System Zer
(2

Scattered (SC)| Trochaic (T) Rhythm (R) More decisive thal
System Zero counterpa
(Z+)

Weakly Densg Switching, Both (B) Not in System Zero Q)

(WD) Mixed Forms

(SM)
Strongly Densg Switching,
(SD) Solid Forms (SF)

(32) Unparsed SyllabksSyllable

2! 3! 4! 51 P F |A| Z | Attested Language
@) | [uX] | [uX]-o o-[uX]-o 0-0-[uX]-0 SP I B| z contains Lakota
[uX]-0-0 o-[uX]-0-0
[uX]-0-0-0
(b) | [Xu] | o-[Xu] o-[Xu]-o 0-0-[Xu]-0 SP T R | Z+ consistent with
o-[Xu]-0-0 Hopi stress
(c) | [Xu] | [Xu]-o o-[Xu]-o 0-0-[Xu]-0 SP T |A| O contains
o-[Xu]-0-0 Macedonian
(d) | [uX] | [uX]-o [uX]-[uX] | [uX]-[uX]-0 WD I B| zZ Creek
(e) | [Xu] | o-[Xu] [Xu]-[Xu] | o-[Xu]-[Xu] WD T R| Z Warao
® | [Xu] | [Xu]-o0 [Xu]-[Xu] | [Xu]-[Xu]-0 WD T |A| O Pintupi
(9) | [Xu] | [uX]-o0 [Xu]-[Xu] | [uX]-[uX]-0 WD | T/SF| B | O | Yidiny/Wargamay
(h) | [uX] | X]-[uX] | [uX]-[uX] | [X]-[uX]-[uX] SD I B| zZ Weri
@ | [Xu] | [Xu]l-[X] | [Xu]-[Xu] | [Xu]-[Xu]-[X] SD T B| zZ Maranungku
@G | [Xu] | [uX]-o [Xu]-[Xu] | [Xu]-[Xu]-[X] SD [T/ISF| B | O

From the set of possible languages, we see that the alignment constraint has the
power to place an unparsed syllable (in sparse languages atwhgttdwords in weakly
dense languages) at the raligned edge, pushing the intervernd to the noraligned
edge so that it is no longer an intervener. This produces -finadity effect since it
means that languages will prefer to have an unparsed syllable at the right edge rather than

a foot (if they must have an unparsed syllableliat aVhen there is more than one
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unparsed syllable (sparse languages), the constraint can only place one unparsed syllable
wordHfinally; it says nothing about the placement of the single foot.

The languages above where the alignment constraint dogdagetan unparsed
syllable at the right edge (in at least one length of words) are those which are obeying
rhythm instead, as in (b) the sparse, rhythmic trochaic language and (e) the weakly dens
rhythmic trochaic language.

Similarly, there are certaimhguages where the foot typsvitches between
lambic and trochaic depending on the length of the word; these are always languages
which ranking both alignment and rhythm highly at the expense of the foot type
constraints. With this constraint, all of teeitch languages are inherently trochaic, with
TrROCHEEranked abovéamB. This can be observed by inspecting the-syibable words
in the switch languages; because the factors which prompt switching to occur are not
relevant in a twesyllable word, theras the possibility for the preferred foot type to
emerge. In all of the cases predictedd8rLL-SyLL, the language is inherently trochaic.

One of the switch languages, (j) is a mostly trochaic, strongly dense language
but switches to iambic and wdglkdense in the thresgyllable word. This is a type of
switch language that appears in several of the typologies, due to the specific definition of
TROCHEE being used; specifically, this language type was defined in section 1 as the
three-syllable iambic switch. The reason for the thregllable switch is that [Xu]X],
the parsing with a trochee and a degenerate foot, andoutkle parsing with a single
iamb and no degenerate feet, both violBkCHEE a single time. The threesyllable
iambic switch aly occurs when an unparsed aylle is the intervenerThese constraints

penalize unparsed syllables except when they citeethe aligning category, resulting
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in their violations being a subset®4RsESYLL Os violations; this means that the effects of
PARSESYLL are duplicated in terms of densigxceptin this one instance. If the
intervener Ounparsed syllable® was replaced by an intervener that contained unparsed
syllables and unary feet (for instance, a category Ounary constituentO which targeted

single unparsed syllables or unary feet), this type of switch would also disappear.

(33) Violation tableau for threesyllable candidates

TROCHEE |FTBIN|IAMB | PARSESYLL | USYLL-SYLL | *LAPSE | *CLASH
{[uX] -0} 1 1
{[Xu] -[X]} 1 1 1

[X] and [uX] are both badrochees by the definition of the constraint being used, so
TROCHEE cannot distinguish between the two candidates. As a result, it is possible for a
constraint which favors the second parsintams or FTBIN -- to be ranked high enough

to force the switchn the threesyllable word. HowevelRPARSESYLL prefers the parsing

with the trochaic foot and the degenerate foot; wReRSESYLL dominates bothAmB

andFTBIN, the switch does not happen.

(34) Threesyllable iambic switcln language (j)

Winner Loser TROCHEE | FTBIN | IAMB | PARSESYLL
[uX]-o [Xu]-[X] e W W L
[Xu]-[Xu]-[X] | [uX]-[uX]-0 W L L W

The ranking for language (j) is provided above; only ond=@IN and IAMB must
dominatePARSESYLL, but it is not fully determined by the evidence. In the case of
langua@ (i), bothFTBIN and IAamB are dominated bYARSESYLL to avoid thethree

syllable iambic switch
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This set of languages is very similar to the one predicted by the other constraint
with unparsed syllable as the intervener, *-o-/...F or USYLL-FT (BTAS5). The only
difference between the two is that language (c), the sparse, aligning trochaic language, is
more decisive with feet as the aligning category. Otherwise, the languages predicted are

identical. The features observed here can all also be observed in System BTAS.

2.2.1.2System BTA2:*F/E |

Stretching? No Shrinking? No
Hyperalignment?  No Clumping direction? right
Number of switch languages? 2 Switch types?

I T/ 1 solid forms: 3+ sylls
1 mixed forms: odd lengths

Number of scattered languagfe 0 Number of additional languages? 4

Similar to the effects of the unparsed syllable-syllable constraint, the foot-syllable
constraint can only place a foot at the right edge of the word. A word-final foot escapes a
violation by virtue of the fact that it contains the last syllable, and therefore is not an
intervener. For the same reason that the unparsed syllable-syllable constraint places an
unparsed syllable at the right edge, the foot-syllable constraint places a foot at the right
edge. The only exceptions to this generalization are the two rhythmic iambic languages --
the sparse language (b) and the weakly dense language (g). In these two languages, the
foot-syllable alignment constraint is dominated by rhythm constraints which prefer not to

have a foot at the end of the word.
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(35) Foot-Syllable

2! 3! 4! 51 P F | A|Z | Attested Language
(@) | [uX] | o-[uX] 0-0-[uX] 0-0-0-[uX] SP I Al O Atayal
(b) | [uX] | [uX]-o o-[uX]-o 0-0-[uX]-0 SP I z contains Lakota
[uX]-0-0 o-[uX]-0-0
[uX]-0-0-0
(c) | [Xu] | o-[Xu] 0-0-[Xu] 0-0-0-[Xu] SP T |B| O Nahuatl
(d) | [uX] | o-[Xu] 0-0-[Xu] 0-0-0-[Xu] SP [ I/ISF |B| O
(e) | [uX] | o-[uX] [uX]-[uX] o-[uX]-[uX] WD I Al O unattested
® | [uX] | [uX]-o [uX]-[uX] [uX]-[uX]-o | WD I R|Z Creek
(9) | [Xu] | o-[Xu] [Xu]-[Xu] o-[Xu]-[Xu] WD T B|Z Warao
(h) | [uX] | o-[Xu] [uX]-[uX] [uX]-0-[Xu] WD |IISM|B| O
@) | [uX] | [X]-[uX] | [uX]-[uX] | [X]-[uX]-[uX] | SD I B|Z Weri
() | Xul | [Xul-[X] | [Xul-[Xu] | [Xu]-[Xu]-[X] SD T B|Z Maranungku

The footsyllable constraint penalizes any rAlomal foot, desiring that a foot coincides
with the right edge of the word. Althoughig is a leftalignment constraint, it has the
appearance of a riglalignment constraint on feet because the thing being aligned is
notthe foot; rather, the foot is an intervener being pushed away from the alignment edge.

With the exception of the twvrhythmic iambiclanguages mentioned above ((b)
and (g)).every possible language will have a foot in the final position. These languages
cannot satisfy both rhythm and alignment at the same time (in words of three or more
syllables for the sparse pargjnand in words with an odd number of syllables for the
weakly dense parsing), and so there are possible languages where aligharaht
consequently, a worfinal foot -- are sacrificed at the expense of improved rhythm.

In the typology predicted by ihconstraint set, all of the switching languages are
inherentlyiambic as opposed to what was seen in the previous constraint set. Again, this

can be observed by inspecting the {sytlable words in the switch languages. All of

o Right-aligned, denseambic languages are listedwasattestedather than leaving the cell blank, to
indicate that these are the languages specifically avoided by Alber (2005) and Kager (2001).



60

them select iambs when the choice is not being determined by other factors, meaning that
IaMB dominates TROCHEE. The sparse switch language (d) uses a single trochee in words
three syllables or longer, with an iamb only showing up in two-syllable words. On the
other hand, the weakly dense switch language (h) contains mixed forms. In odd-length
words, the final foot is always a trochee -- even though the rest of the feet are iambic.
Odd-length words of language (h) are always of the form [uX] -o-[Xu].

Of the four languages added beyond System Zero with the addition of the
alignment constraint FT-SYLL, all but one of them are also found in the languages
predicted by SYLL-USYLL and FT-SYLL (which are discussed in the next section). The
language found only in this typology is (d) the sparse switch language. Otherwise, the

predictions of the two constraints are identical.

2.2.2 Other Aligning Categories

Intervener
- Syllable Unparsed Syllable | Foot
2 S | Syllable (@) */...] (b) *-0-/...! (©) *F/...)
c
;—(” 2 [ Unparsed Syllald | (@) *1/...-0- | (¢) *-0-/...-0- (6 *F/...-o-
© [Foot (e *'/...F (h) *-0-/...F (i) *F/...F

The group of constraints that have unparsed syllables or feet as an aligning
category share some properties. For these constraints, the general property is that K
appears as far to the left as possible. Because the violations are calculated from the last
member of the category being aligned, violations can be minimized by selecting a

candidate where the last member of the aligning category as close to the edge as possible.
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Consequently, all members of the aligning category all clump to the left, with all

interveners clumping off to the right.

Intervener
Syllable Unparsed Syllable Foot
g %: Syllable @*!/E | (0)*-0-[E ! (©*FIE !
%‘3 S Unparsed Syllable | (d)*! /E -0- (e)*-o_/g -0- 6] *F/E -0-
Foot @*![EF | (h)*-0-/EF (i) *FIEF

2.2.2.1System BTA3:*! /E -0- and *FIE -o-

Stretching? No Shrinking? No
Hyperalignment? No Clumping direction? right
Number of switch languages? 1 Switch types?

! T /solid forms: odd lengths

Number of scattered languages? 0 Number of additional languages? 3

Forunparsed syllablesas the aligning category, the two constraints actually give
the exact same typologiceesults-- both footunparsed syllable and syllahl@parsed
syllable predict the same nine languages. In both cases, the constraint simply brings
unparsed syllables as close to the left edge as possible. It doesnOt/mattisr -- just
that thereis an intervener. The violations assessed by the two candidates are not the

same; however, they divide the candidate set up in the same way.
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5-syllable input witiFooT-USyLLand SrLL-USyLL
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5-syllable input

FOOT—pSYLL
(*!/E -0)

SyLL -pSYLL
(*FIE -0-)

Parsng

[Xu]-0-0-0

0-[Xu]-0-0

0-0-[Xu]-0

Sparse

0-0-0-[Xu]

[Xu]-[Xu]-0

[Xu]-0-[Xu]

Weakly Dense

0-[Xu]-[Xu]

[Xu] -[Xu]-[X]

[Xu]-[X] -[Xu]

Strongly Dense

[X]-[Xu]-[Xu]

O OO0, IN|OFR|IF|F

OIO|IOIOINRINIA M~

As the table above shows, bdtboT-USyLL and SyLL-USyLL pick o-0-0-[Xu] as the

best sparse language; there is the same-thagedistinction for both constraints in the

weakly dense languages; and both constraints are perfectly satisfied when the language is

strongly dense. Although theolations are not identical, their behavior with respect to

the candidate sets is the same, thus predicting the same typology with both constraints.

The languages predicted by these constraints are shown below.

(837) Foot-Unparsed SyllablandSyllableUnparsedSyllable(BTA3)
2! 3! 4! P F | A| Z | Attested Language
@) | [uX] | o-[uX] o-0-[uxX] | SP Al O Atayal
(b) | [uX] | [uX]-0o |o-[uX]-0o | SP R| Z contains Lakota
[uX]-0-0
(c) | [Xu] | o-[Xu] 0-0-[Xu] SP| T |B|Z+ Nahuatl
(d) | [uX] | o-[uX] [uX]-[uX] |fWD| | |A| O unattested
()| [uX] | [uX]-0 [[uX]-[uxX]|WD| | |R] Z Creek
(M) | [Xu] | o-[Xu] [Xul-[Xu] |[WD| T |B| Z Warao
(9) | [uX] | o-[Xu] [uX]-[uX] |WD | IISF|B| O
(h) | [uX] | [X]-[uX] | [uX]-uX] | SD| I |B| Z Weri
() | [Xu] | [Xu]-[X] |[Xu]-[Xu] | SD| T |B| Z Maranungku
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The languages which have an unparsed syllable not being dragged to the left (as in (b) the
sparse rhythmic language and (e) the weakly dense rhythmic language) are languages
where rhythm takes precedence over alignment; having a word-final unparsed syllable is
better in terms of lapses for the sparse and weakly dense iambic languages. Otherwise,
the imperative to bring unparsed syllables leftward is seen in the predicted languages.
There is only one switch language predicted by these constraint sets, the weakly
dense switch language in (g). This language is inherently iambic, as can be observed
from the fact that the two-syllable word contains a single iamb. This set of languages is a
proper subset of the ones predicted by the constraint *F/...!', discussed in the previous
section (BTA2; Section 2.2.1.2). One of the switch languages found in that set is missing

here; otherwise, the two typologies are identical.

2.2.2.2 Feet as Aligning Category

Intervener
Syllable Unparsed Syllable Foot
g g Syllable (@) *¥1/...] (b) *-0-/...! (c) *F/...]
S
;%0 § Unparsed Syllable | (d) *! /... -0- | (e) *-0-/...-0- (f) *F/...-o-
Foot (e *!/...F (h) *-0-/...F (i) *F/...F

For feetas the aligning category, there are two possibilities: unparsed syllables as
interveners and any syllable as an intervener. Both possibilities have the same effect of

pulling feet to the left.
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2.2.2.21 System BTA4:*o/EF

Stretching? Yes Shrinking? No
Hyperalignment?  Yes Clumping direction? left
Number of switch languages? 5 Switch types?

T! 1/ solid forms: 1 3+ sylls
1 odd lengths

mixed forms: 1 odd lengths

both: 2 solid odd,
mixed even
Number of scattered languages? 0 Number of additional languages? 9

When anysyllable acts as |, this has the effect of pulling feet leftward as expected
in sparse and weakly dense systems; unparsed syllables, thoustplnatly identified
in the constraint definition, end up off to the right edge to avoid additional violations.
Candidates accrue violations of this constraint for each syllable that intervenes between
anyfoot and the left edge of the word; although trefinition does not reference the final
foot, in practice the final foot is the constitwehat is being lefaligned. Although this
constraint has similarities to AFL (McCarthy and Prince 1993, Hyde 2008/20&Y),
assess violations differently andedict different typologiessee(21) for an explication
of the distinction between the two constraints.

In strongly dense systems, this constraint has the propestyedthingthe final
foot; rather than having a unary fombrd finally, the final foot will always be binary.

By being a binary foot, this means the final foot is one syllable closer to the left edge of
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the word, and therefore avoids one violation of the alignment constrairitis
observation only holds whenetalignment constraint isot dominated by rhythm or foot
form constraintsthe strongly dense language (m) has a binary foot-fuoatly because
alignment is violated at the expense of rhythm and uniformity of foot type.

For example, in the strongly dense trochaic language (n), thefdotals always
binary. In a fivesyllable word, the possible parsings &e]-[X]-[Xu] and [X]-[Xu]-

[Xu]; the perfectly rhythmic candidate [X{iKu]-[X] is excluded because the final foot is
one syllable further awdyom the left edge of the wordHowe\er, the unary foot cannot
be placed otherwise.

Another characteristic seen in this language set is the switch language; that is, a
language where both trochees and iambs can be observed. These languages emerge from
this constraint set due to a desireati$y bothrhythm and alignment at the exye of a
consistent foot type.

There are two examples of stretching, (n) the strongly dense aligning trochaic
language and (o) the strongly dense switch language; additionally, there are three
hyperalignment langages, (f) a weakly dense iambic language, plus the weakly dense
switch languages (j) and (k). These specific languages are looked at in more detail below

the following chart, which shows all languages predicted by this alignment constraint.
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(38) SyllableFoot

21 3! 6! 7! P F Al Z Attested

Language
a) | [uX] | [uX]-o [uX]-0-0-0-0 [uX]-0-0-0-0-0 SP I B| z+ Lakota
b) | [Xu] | o-[Xu] 0-[Xu]-0-0-0 0-[Xu]-0-0-0-0 SP T R| Z+
c) | [Xu] | [Xu]-o0 [Xu]-0-0-0-0 [Xu]-0-0-0-0-0 SP T Al O Macedonian
d) | [Xu] | [uX]-0 [uX]-0-0-0-0 [uX]-0-0-0-0-0 SP | T/SF | B| O Basque
e) | [uX] | [uX]-o [uX]-[uX]-[uX] [uX]-[uX]-[uX]-0 WD I Bl z Creek
f) [uX] | [uX]-o [X]-[uX]-[uX]-0 | [uX]-[uX]-[uX]-0 WD I B O Cayuga
g) | [Xu] | o-[Xu] [Xu]-[Xu]-[Xu] 0-[Xu]-[Xu]-[Xu] WD T Rl Z Warao
h) | [Xu] | [Xu]-o [Xu]-[Xu]-[Xu] [Xu]-[Xu]-[Xu]-o WD T Al O Pintupi
i) [Xu] | [uX]-o [Xu]-[Xu]-[Xu] [uX]-[uX]-[uX]-o WD | T/SF |B| O Yidiny/
Wargamay
)] [Xu] | [uX]-o [Xu]-[X]-[uX]-0 | [uX]-[uX]-[uX]-0 WD | T/SM | B| O
k) | [Xu] | [uX]-0 [Xu]-[X]-[uX]-0 | o-[Xu]-[X]-[uX]-0 WD | T/SM | B| O
) [uxX] | [X]-[uX] | [uX]-[uX]-[uX] [X]-[uX]-[uX]-[uX] | SD I Bl Z Weri
m) | [Xu] | [Xu]-[X] [Xu]-[Xu]-[Xu] [Xu]-[Xu]-[Xu]-[X] SD T Rl Z Maranungku
n) | [Xu] | [X]-[Xu] [Xu]-[Xu]-[Xu] [Xu]-[Xu]-[X] -[Xu] SD T Al O | Passamaquoddy
[Xu]-[X] -[Xu] -[Xu]
[X]-[Xu] -[Xu] -[Xu]

0) | [Xu] | [X]-[uX] | [Xu]-[Xu]-[Xu] [Xu]-[Xu]-[X]-[uX] | SD | T/SM | B| O

The languages which exhibit clear stretching of the final foot are the strongly
dense languages in (n) and (0). In these languages, the stretching effects can be seen in
words with an odd number of syllables.orFexample, in language (n), there are three
possibilities for a sevesyllable word: [Xu}[Xu]-[X]-[Xu], [Xu]-[X]-[Xu]-[Xu], and
[X]-[Xu]-[Xu]-[Xu]. There is no possibility where the unary foot is wérdl, because
of the stretching of the final foot.Note that this pattern of stretching comes at the
expense of perfect rhythm; language (0), on the other hand, exhibits both the stretching of
the alignment constraint and perfect rhythm. What language (0) has sacrificed is a
consistent foot type, as tffieal stretched foot is iambic instead of trochaic.

The languages in (l) and (m) are also strongly dense, but have perfect rhythm; the
language in (m) does this at the expense of alignment, while the language in (l) satisfies

both alignmenandrhythm.



67

The switch languages can be seen agai{3®), separated from the homogenous
foot type languages for clarity. In looking at the tsydlable words, where alignment
and rhythm are both perfectly content with either type of pifaot, it can be observed
that all five of the switch languages haeocHEE outrankinglAmMB; if the ranking were
reversed, we would see iambs in some of thesesyable words. Therefore, the switch

phenomenon only occurs in languages which are bisitachaic -- and sometimes

switch to iambs due to rhythm or alignment.

All of the switch languages are marked with B in the alignment column, since
switching is caused by satisfying both alignment and rhythm at the expense of foot form

constraints.

(39) Switch languages

21 3! 41 5! 6! 7! P F Al|Z
d) | Xu] | [uX]-o [uX]-0-0 [uX]-0-0-0 [uX]-0-0-0-0 [uX]-0-0-0-0-0 SP T/SF | B (o)
i) [Xu] [uX]-o [Xu]-[Xu] [uX]-[uX]-o [Xu]-[Xu]-[Xu] [uX]-[uX]-[uX]-o WD T/SF B O
) [Xu] [uX]-o [X]-[uX]-o [uX]-[uX]-o [Xu]-[X]-[uX]-0o [uX]-[uX]-[uX]-o WD T/SM B O
k) | Xu] | [uX]-o [X]-[uX]-o | [uX]-[uX]-o [Xu]-[X]-[uX]-0 | o-[Xu]-[X]-[uX]-o WD | T/SM B| O
0) | Xul | IX]-[ux] | [Xul-[Xu]l | [Xu]-[X]-[uX] | [Xu]-[Xu]-[Xu] | [Xu]-[Xu]-[X]-[uX] | SD | T/SM | B | O

The first two switch languages are solidnfo The sparse language (d) only has
trochees in twesyllable words; in words which are longer in length, the foot type
switches to iambs. Because alignment is perfectly satisfied with the single foot at the left
edge, and is violated worse when the fowtves further to the right, the foot is firmly
affixed at the beginning of the word. However, keeping that foot in place, it is still
possible to improve on rhythm; namely, by switching to iambs, a lapse violation can be

avoided. Since [uXxp-o0 featuresone less lapse than [Xwo}o, the iamb is preferred in
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longer words. The first weakly dense language, (i), is doing the exact same thing as the
sparse language. Where a purely trochaic parse would create a lapselengbiald
words, keeping all the feeis close to the left as possible, the iambic parse avoids any
lapses. The trochaic [X4Xu]-o is perfectly aligned, but with a lapse at the end of the
word; on the other hand, the iambic [ufXi)X]-0 is both perfectly aligned and perfect on
lapses. Beasse this circumstance only arises in deldgth words, the evelength words
remain trochaie- only in oddlength words does the switch to iambs occur.

The remaining three switch languages are all mixed form, with both iambs and
trochees found in a simgbrosodic word.The strongly dense language (0) was discussed
above, with regard to stretching. In this language, the final foot has been stretched to
avoid an extra alignment violation; however, in avoiding a clash (as would be created by
sticking to tochees, with [Xu]X]-[Xu]), the final foot switches to an iamb for rhythmic
purposes. The mixed parse [X{]-[uX] has the improved alignment, without
sacrificing rhythm.

The weakly dense languages (j) and (k) are identical until the -sgllable
word. In both of these languages, the last syllable is left unparsed in order to have a
slight improvement on the alignment constraint, providing an example of
hyperalignment. The dense parsing in these languages is motivdtedd®rather than
PARSESYLL, so the unparsed syllable is not ruled out. However, an unparsed final
syllable would create a lapse with a final trochee (E[>2)] and so an iamb is used for
the final foot of words three syllables or longer. The avoidance of parsing the last
syllable means that evelength words (longer than two) will contain a unary foot; for

instance, the fousyllable [X}-[uX]-0. Because the language is still basically trochaic,



69

with TROCHEE ranked aboveéams, the language will switch back to trochees wherever
possible; the zone where this possibility arises is to /tfieof the unary foot. Both
languages (j) and (k) return to a trochee when they can, resulting inthdlaibde [Xu}
[X]-[uX]-0, with the initial trochee- rather than sticking with iambs andrpiag the
word as [X}HuX]-[uX]-o (as in the iambic language (f)).

The weakly dense iambic language (f) is also an example of hyperalignment,
following the same logic described here. However, since the language is already iambic,
the final foot is alreag perfectly configured for avoiding lapsesd no switching is
necessary.

The difference between the two languages (j) and (k) has to do with the ranking of
TROCHEETrelative toPARSESYLL andFTBIN. The two languages agree up until the seven
syllable word where language (j) uses the parsing Hx{]-[uX]-o and language (K)
uses the parsing-[Xu]-[X]-[uX]-0. Language (j)Os parsing does better on both
PARSESYLL andFTBIN, while language (k) is superior ROCHEE TROCHEEIS ranked
over both of the otheronstraints in (k), while at least one of them domin@tescHEEIN

language (j).

(40)  Ranking for language (j)

Winner Loser PARSESYLL FTBIN | TROCHEE | |AMB
[uX]-[uX]-[uX]-0 | o-[Xu]-[X]-[uX]-0 W W L W

The ranking in(40) is the oneused by language (j), though only onePaRsESyLL and
FTBIN must dominateTROCHEE for language (k). TROCHEE dominates all three of the

other constraints.
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The languages predicted by this constraint set are almost a superset of those
predicted by the néxand final constraint set, with-&-/EF as the alignment constraint
(BTA5). The languages found here but missing in the next constraint set are the
stretching and hyperaligned languages, as well as an additional switching language.
However, there is onadditional language found in the next constraint set not found with

*1 [EF. These differences are explicated further in the next section.

2.2.22.2 System BTA5:*-0-/EF

Stretching? No Shrinking? No
Hyperalignment? No Clumping direction? left
Number of switch languages? 2 Switch types?

T! 1/ solid forms:1 3-sylls only
1 odd lengths

Number of scattered languages? 0 Number of additional languages? 4

When the intervener ignparsed syllables the number of predicted languages is
reduced. Specifically, languages that are eliminated are languages whithfeaiittype
( (d), (h), (k), (0) ), the languages where the final foot is stretched ( (n), (0) ), and the
languages with hyperalignment ( (f), (j), (k) None of the eliminated languages are
attested; the switch language which is not eliminated matbleegattern of Yidiny and

Wargamay The languages predicted by this alignment constraint are shown below.
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(41) Unparsed Syllablé-oot

20 3¢ 40 506 P F A | Z | Attested Language
@) | [uX] | [uX]-o [uX]-0-0 [uX]-0-0-0 SP I B | Z+ Lakota
(b) | [Xu] | o-[Xu] 0-[Xu]-0 0-[Xu]-0-0 SP T R | Z+
(c) | [Xu] | [Xu]-o [Xu]-0-0 [Xu]-o0-0-0 SP T A (o) Nahuatl
(d) | [uX] | [uX]-0 [uX]-[uX] | [uX]-[uX]-0 WD I B| z Creek
(e) | [Xu] | o-[Xu] [Xu]-[Xu] | o-[Xu]-[Xu] WD T R| zZ Warao
® | [Xu] | [Xu]-o0 [Xu]-[Xu] | [Xu]-[Xu]-0 WD T A (0] Pintupi
(9) | [Xu] | [uX]-0 [Xu]-[Xu] | [uX]-[uX]-o WD | T/SF | B O | Yidiny/Wargamay
(h) | [uX] | [X]-[uX] | [uX]-[uX] | [X]-[uX]-[uX] SD I B| Z Weri
@) | [Xu] | [Xul-[X] | [Xu]-[Xu] | [Xu]-[Xu]-[X] SD T B| Z Maranungku
@) | [Xu] | [uX]-o [Xu]-[Xu] | [Xu]-[Xu]-[X] SD | T/SF | B (o)

The only language predicted blyig constraint but not by the general syllable
constraint, on the other hand, is the language in (j). Language (j) represents a
phenomenon that occurs in several of these predicted typologies; in this language, a
generally trochaic and strongly dense laage will switch in thresyllable words to an
iambic weakly dense parse. This is the same phenomenon observed earlier, where the
reason for this switch is due to the specific definitio@RbCHEEbeing used and the use
of unparsed syllables as a catggor the alignment constraint. The general syllable
constraint does not have the thmadlable switch because the constraint does not refer
specifically to unparsed syllables at any point. The unparsed syllable version of the
constraint does not care@li a single unparsed syllable at the end of the word, unlike the

general syllable versionThe violation tableau fror(83) is repeated here.

(42) Violation tableau for thresyllable candidates

TROCHEE |FTBIN|IAMB | PARSESYLL | USYLL-SYLL | *LAPSE | *CLASH
{[uX] -0} 1 1
{[Xu] -[X]} 1 1 1
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With this definition of TROCHEE a trochaic foot and a unary foot as in [XX]
violates TROCHEE once for the unary foot; additionally, the iambic parse jaXdlso
violates TROCHEE once for he single iambic foot. Both [X] and [uX] incw& single
violation of TROCHEE which renders the two candidates equivalent in the eyes of this
constraint. Since there is no cost to switching foot types as T@@sHEEIS concerned,
the decision is instel made byams, which prefers the single iambic foot. An overview
of the threesyllable iambic switchs provided in section 1; further explication of the
issue can be found in section 2.2.1.1. The phenomenon is described again here only as a
brief remnder.

This is also the same predicted typology as the one foundvaitt | (BTA1),
except that (cthe sparse aligning trochaic language is more decisive here than with

USYLL-SYLL.

3 Adjacent Alignment

The OadjacentO family of constraints is defined in terms of interveners (I) that are
directly next to the category th&s being aligned (K). Each K can potentially be a locus
of violation, if there is an intervener directly to the left (or right, in a faigning
version) of it. This means that the maximum number of violations possible in a word
cannot exceed the tad number of KOs in the word. These constraints are not able to
count the total number of interveners between a category and the edge of the word; in

fact, the entire power of this constraint set lies in looking for illicit sequences. For now
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we will only be considering lefaligning versions of the constraints; the definition of the

alignment constraint schemaitig used here is provided {43).

(43) Adjacent alignment definition

I, K! {syllable, unparsed syllable, foot}
& of category I, if &y of category K immediately to the right of x,

X, y in the same word,

assess one violation.

While the ObetweenO alignment constraints were written *I/EK, this expression will be
written as *I/K. The above definition describes only -kfgning versions of the
constraints; the rigkdiligned version would penalize K/l rather than I/K. Because every
constraint is really just picking out an illicit string XY, it does not matter which part of
the string is the target and which part is thiervener; whenever the string appears, it
incurs a violation mark. *X/Y could be a ledtigning constraint where I=X and K=af

a right aligning constraint where I=Y and K=X. Although we are only considering left
aligning constraints here, there ifllst Origh@alignO version of every constraint present.
*XIY and *Y/X will both be present in the set of constraints, which can simply be written
as *XY and *YX; for this reason, we can think of these opposite constraints as right
aligning versions of #r symmetrical counterparts. Most things said aboualefhed
constraints can be projected by symmetry into statements about thetaliggied

counterparts, with one exception.
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The difference that can emerge between fajigned and lefaligned \ersions of
the constraints has nothing to do with the alignment constraints themselves; instead, this
slight asymmetry is caused by the asymmetry in the definitioham# and TROCHEE
While IamB allows unary feet, they are penalizedTgocHEe The diference between
the right and leftaligning versions emerges only in constraints where either | or K is an
unparsed syllable: sylisyll and usyHfoot. The language which occurs only in one
direction of alignment is théhreesyllable iambic switchlanguage observed in the
previous section. When the direction of alignment forces a foot at the beginning of the
word, an extra trochaic language emerges; this language is strongly dense and trochaic,
except in the thresyllable word which is parsed with @gle iamb, [uX}o instead of
[Xu]-[X]. Other than this difference on the two constraints which include an unparsed
syllable in the definition, everything said about the-&igned constraint is perfectly
symmetrical with the righaligned version.

Becaise both interveners and aligned categories can be any member of the same
set (syllables, unparsed syllables, feet), there are nine possible combinations predicted.
The full set is shown in the following table. As in earlier sections, the following dgmbo
are used:

! any syllable

-0- unparsed syllable

F foot
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(44) Table ofadjacentconstraints

Intervener
- Syllable Unparsed Syllablg Foot
£ % Syllable (a) *1 /1 (b) *-0-/! (c) *F/!
%” g Unparsed Syllable | (d) *! /-o- (e) *-0-/-0- (f) *F/-o-
Foot (g) *! /F (h) *-0-/F (i) *F/F

Full descriptions of these constraints are given in the table in (45). ‘Description’
gives the definition for the constraint in plain language, while ‘effective description’
explains how that definition manifests itself. ‘Favors’ indicates what the constraint
prefers in a candidate. The terms placg push and pull are used here as in the ‘between’
constraints section; a brief reminder is provided here, but see the previous section for a
more thorough explanation. The phrase place Xis used when a constraint prefers a single
X at a word edge, but has no opinion about the placement of the rest of the X’s. The
terms pushand pull are opposites; pull is used when a constraint refers directly to the
alignment of that constituent, while pushis used when the constituent is moved to one
word edge as a side effect -- getting out of the way of the category actually being aligned.
Because only left-alignment is being considered here, pulling is always to the beginning

and pushingis always to the end of the word.
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(45) Table ofadjacentconstraints witlexplanations of their definitions

Intervener
Syllable Unparsed Syllable Foot
Syllable (@)*! /! (b) *-0-/! (c) *F/!
description| no syll next to syll no usyll before a syl no foot before a syll
effective description no adjacent sylls no usyll before the fina| no feet before the fing
syll syll
> favors | fewer sylls places usyll at end places foot at end
GSJ, Unparsed Syllable (g) *! /-o- (e)*-0-/-0- (f) *F/-o0-
g description| no syll before a usyll | no usyll next to usyll no foot before a usyll
o | effective description no usyll after the firsi no adjacent usylls no feet before the fing
£ syll usyll
%’ favors | places usyll al separates usylls pushes feeto end
beginning
Foot (@) *!/F (h) *-o0-/F (i) *F/F
description| no syll before a foot no usyll before a foot no foot next to foot
effective description no feet after the firsj no usyll before the fina] no adjacent feet
syll foot
favors | places foot at beginning pulls feet to bginning separates feet

Each of these constraints was considered one at a time, along with the consistent
set of constraints from System ZeFaBIN, |IaMB, TROCHEE, PARSESYLL , *L APSE, and
*CLAsH. Deletion and insertion of syllables was not considereglammg that every
candidate set contained candidates of the same length but with different footing. As in
the previous sections, words were also assumed to have at least one syllable, and to have
at least one foot. The effects from eawfhthe constrairg defined in(43) will be
explained in the following sections. Every language from System Zero was represented
in each of the typologies predicted by the addition of an alignment constraint; languages

wereadded but none weréost!!

10 The version offRocHEEUSed here which penalizes [uX] as well as [X]; see sedtifmn details.

M The sparse parsings in System Zero were indecisive, unable to choose between candidates which tied on
all constraints available. However, in some of the systems with an alignment constraint, a further decision
was able to be made elsewe The narrowing down of possibilities present within the indecisive System

Zero languages was indicated with the symbol Z+ in the typology charts.
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Again, we will separate the constraints into two groups depending on whether |
and K are the same category. When I=K, the constraint has the property of being
perfectly symmetrical; a leftligning version and a rigialigning version would be
completely identical in their effects. WhelnK,, there is a different kind of symmetry in
the constraints. Unlike when I=K, the constraint itself is not symmetrical, however,
every one of these asymmetrical constraints has a perfectly symmetrical cani&np
results of the two constraints are perfect mirror images of each other; while *XY might,
for example, cause feet to clump at the left edge, *YX will cause feet to clump at the
right edge in the exact same manner. Because the results are ypssfettietrical in
this way, we will only consier one constraint from each pairthe predictions of the
reversed constraint can be projected by symmetry. This leaves only three constraints to
consider in the!lK category, which will be fully described in a later section.

The following table name$¢ resulting systems for each constraint. The nine AA
constraints yield six systems: four pseudo alignment and two true alignment. All of the
constraints where 1=K result in pseudo alignment, as well as one constraint (and its
mirror image) where!lK. One of the pseudo alignment systems is indistinct from
System Zero (APA1l), two show a lack of clumping (APA2 and APA3), and the final

system (APAA4) results in noninitiality/nonfinality rather than alignment.
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(46) Table ofAA Systems

Intervener
Syllable Unparsed Syllable Foot

S| Syliable (a) *1 /! (b) *-0-/! (c) *F/!
2 System Name | APA1 (= System Zero) | APA4 ATA1
© | Unparsed Syllablg (d) *! /-o- (e) *-0-/-0- (f) *F/-o-
= System Name | APA4 APA2 ATA2
2| Foot () *! /F (h) *-0-/F (i) *F/F

System Name | ATA1 ATA2 APA3

3.1 Intervener and Category Match(l1=K)

Intervener
- Syllable Unparsed Syllable | Foot
ki S | Syllable (a) *1 /! (b) *-0-/1 (c) *F/!
S 9
%—?’ 5 Unparsed Syllable | (d) *! /-0- | (e) *-0-/-0- (f) *F/-o-
Foot (g) *! /F (h) *-0-/F (i) *F/F

The constraints where the intervener and the category are the same (the diagonal
from the upper left to the lower right) all penalize adjacent pairs of the category in
question; none of these are true alignment constraints. These constraints are perfectly
symmetrical. For instance, a foot directly to the left of a foot is the same as a foot
directly to the right of a foot; both penalize the adjacent sequence *FF. Although the
definitions of these constraints are aimed at the intervener in a particular context, they in
fact only pick out strings of a banned configuration; there is no difference in banning, for
example, two feet next to each other or banning a foot directly preceding a foot. There is
also no difference between the leftward and rightward versions of these symmetrical
types, since a pair of adjacent feet will always be a pair of adjacent feet -- regardless of
whether you are checking the first foot for a following foot or the second foot for a

preceding foot.
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Although all three of these constraints have this perfect symmetry in common,
there is a distinction between the syllakdgllable constraint and the other two
constraints. While the usylisyll constraint and the fodbot constraint are satisfied by
separating the constituents, it is impossible to put any barriers between syllEiézs.

IS no way to satisfy the sydlyll constraint by separating syllables; the only solution is to
minimize the word so that there is only a single syllable. On the other hand, it is possible
to separate unparsed syllables from other unparsed syllabkegt from other feet. The
syll-syll constraint prefers constituent reduction, while the ussyll andthe footfoot
constraints prefeconstituent repulsion. The specifics of these constraints and their

properties are further explicated in the daling sections.

3.1.1System APAL:*! /!

Intervener
Syllable Unparsed Syllable Foot
K g Syllable @*! /! (b) *-0-/! (c) *F/!
N
£ 5 | Unparsed Syllable | (d)*1 /-0~ | (e)*-0-/-0- (f) *F/-0-
Foot (@ *!IF (h) *-o-/F (i) *FIF

This constraint penalizes pairs of syllables; thaeach sequence of syllables incurs a
violation. With this definition, the only way to perfectly satisfy the constraint would be
having just a single syllable in the word. When considering candidate sets where a
candidate is competing only with other datates of the same length, there can be no
distinguishing amongst candidates in the set; all words of a given length will have the
same number of violations equal to the total number of syllables, minus one.

The set of assumptions being used heres st allow for deletion or insertion of

syllables; therefore, every candidate in a candidate set has the same aiusyliales--
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and thus the same number of violations on this constraint. Because this constraint cannot
distinguish between members af candidate set, it has nothing to contribute to the
typology here. However, if deletion or insertion of syllables was allowed, this constraint
would favor minimizing the number of syllables in a word. Some examples of-a five
syllable candidate are showpelow, with their violations on the syllabsyllable

constraint.

(47) 5-syllable input withSyLLABLESYLLABLE

SYLLABLE -SYLLABLE
(*olo)
[uX]-0-0-0 4
o-[uX]-0-0
0-0-[uX]-0
[uX]-[uX]-o
[uX]-o-[uX]
o-[uX]-[uX]
[X] -[uX]-[uX]
[uX]-[X] -[uX]
[uX]-[uX]-[X]

5-syllable input Parsing

Sparse

Weakly Dense

Strongly Dense

RN BN RS

As can be observed in this table, every candidate with five syllables has the exact same
number of violations. Because this constraint cannot make any determinatioesnibtio
matter where the constraint is rankedt will never have an impact on which constraint
is selected. As a result, no new languages or refinements are added by this constraint to

the typology of System Zero.

The other symmetrical (I=K) constragnio make distinctions between candidates
in the candidate set, and make additions to the typology. In fact, both of these constraints

have been independently proposed in the literatuteughnotas alignment constraints.
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3.1.2System APA2:*-0-/-0-

Stretching? No Shrinking? No
Hyperalignment? No Clumping direction? only rhythmic
Number of switch languages? 0 Switch types? n/a

Number of scattered languages? 2 Number of additional languages? 2

The unparsed syllable-unparsed syllable constraint was proposed by Kager (1994)
using the name PARSE-2'2. This constraint penalizes sequences of unparsed syllables,
which means that the constraint favors separating unparsed syllables from each other.
Unparsed syllables can be separated by placing feet between them; additionally, having
only one (or no) unparsed syllables in the word -- as in the dense systems -- means that
there will not be any violations of the usyll-usyll constraint. However, in the other
systems, the only option is to separate the unparsed syllables from each other.

For the first time, we observe a type of parsing between sparse (with just a single
foot) and dense (with as many binary feet as can fit in the word); this intermediate type of
parsing will be referred to as scattered Scattered parsing contains more binary feet than
a sparse parsing, but less than a dense parsing. The label for this style of parsing is added

to the key below.

12 Kager’s PARSE-2 penalizes any sequence of two unparsed moras a single unparsed heavy syllable is a
violation of his constraint. PARSE-2 and *LAPSE overlap in terms of violations, but neither is a subset of
the other. However, since only quantity insensitive systems are considered here, this distinction does not
make a difference.
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(48)  Updated key for typology tables

Parsing (P) Foot Type (F) Foot Positioning (A) | System Zero (2)

Spase (SP) lambic (1) Alignment (A) Matches System Zer
(2)

Scattered (SC) | Trochaic (T) Rhythm (R) More decisive thar
System Zerg
counterpart (Z+)

Weakly Densg Switching, Both (B) Not in System Zerg

(WD) Mixed Forms (SM) (O

Strongly Densg Switching,

(SD) Solid Forms (SF)

The typology predicted by the usylbyll congraint is provided below, ir(49).

The first examples of the scattered parsing type can be observed in languages (c) and (d).

(49)  Unparsed Syllable-Unparsed Syllable

20 3o 4o 56 6o P |Fl Al Z Attested
Language
a) | [uX] | [uX]-o 0-[uX]-o | 0-0-[uX]-0 0-0-0-[uX]-0 SP ||| B| Z+
o-[uX]-0-0 0-0-[uX]-0-0
o-[uX]-0-0-0
b) | [Xu] | o-[Xu] 0-[Xu]-o | 0-0-[Xu]-0 0-0-0-[Xu]-0 SP | T| B| Z+
0-[Xu]-0-0 0-0-[Xu]-0-0
0-[Xu]-0-0-0
c) | [uX] | [uX]-o o-[uX]-o [uX]-[uX]-o o-[uX]-[uX]-o SC|I|Al O
[uX]-0-[uX]-0
d) | [Xu] | o-[Xu] o-[Xu]-o 0-[Xu]-[Xu] 0-[Xu]-0-[Xu] SC|T|Al O
o-[Xu]-[Xu]-o
e) | [uX] | [uX]-o [uX]-[uX] | [uX]-[uX]-o [uX]-[uX]-[uX] | WD | I |B| Z Creek
f) | [Xu] | o-[Xu] [Xu]-[Xu] | o-[Xu]-[Xu] [Xu]-[Xu]-[Xu] | WD | T| B| Z Warao
9) | [uX] | [X]-[uX] | [uX]-[uX] | [X]-[uX]-[uX] | [uX]-[uX]-[uX] | SD |I | B| Z Weri
h) | [Xu] | [Xu]-[X] | [Xu]-[Xu] | [Xu]-[Xu]-[X] | [Xu]-[Xu]-[Xu] | SD | T| B| Z | Maranungku

The effects of the usylisyll constraint can be observed in thed@mse systems;
both the weakly and strongly dense systems are perfect matches with their System Zero

counterparts. The sparse systems in languages (a) and (b) are close to the sparse
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languages from System Zero, but are slightly more decisive, eliminating one possibility
from words with a length of four syllables or longer. The usglll constraint is
interested in keeping unparsed syllables separate from each other, using feet as a barrier;
since these sparse systems have only a single foot, the way to accomplish thimsepara
with more than one unparsed syllable is by placing at least one unparsed syllable on
either side of the foot. Having all of the unparsed syllables on one side of the foot incurs
an extra violation of the usyllsyll constraint, and is thus disprefsir As a result, the

lambic option of an initial foot and the trochaic option of a final foot are eliminated.
Other than this exclusion, these sparse systems are identical to the ones found in System
Zero.

The two completely new languages produced gy atddition of the usylisyll
constraint are the scattered parsing languages, (c) andT(w. scattered languages
introduce a unique parsing in words that are six syllables or longer. In shorter words, the
forms match those of sparse parsing (up to syllables) or weakly dense parsing (five
syllables). Comparing the scattered languadiest with their sparse counterparts, they
look identical through fousyllable words. Both the sparse and the scattered languages
have only a single foot in thesenigths, while the dense languages introduce a second
binary foot in the fousyllable words. However, scattered languages break apart from
the sparse languages in the fspdlable and longer words. In fact, the scattered
languages pattern with the weaklgnse languages in figyllable words-- with just a
single unparsed syllable at a word edge (depending on whether the language is trochaic or
lambic). It is not until sisyllable and longer words that the scattered forms truly

distinguish themselvesa unique parsing typestead of a combination of other types
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In this length of word, it can be observed that the scattered forms contain less binary feet
than the dense forms, but more than the single foot of the unary forms. This pattern
continues in longer words, setting apart this parsing style as distinct -- rather than just a

combination of sparseness and denseness across lengths.

(50)  Scattered languages

21 3! 4! 5! 6! P | F | A|Z

(©) | [uX] |[uX]-o |o-[uX]-0o |[uX]-[uX]-0 | o-[uX]-[uX]-o SC| T|A| O
[uX]-0-[uX]-o

(d) | [Xu] |o-[Xu] |o-[Xu]-0o |o-[Xu]-[Xu] |[o-[Xu]-0-[Xu] SC| T|A| O
o-[Xu]-[Xu]-o0

The iambic and trochaic versions of this language type use the minimum number of feet
possible without creating any sequences of unparsed syllables. Because the spacing out
of unparsed syllables creates a kind of ternary stress pattern, the lengths of languages can
be thought of as 3n, 3n+1, and 3n+2 (as opposed to the two-way distinction of odd/even
that can be used in binary stress patterns). A new binary foot needs to be introduced at
each sequential 3n+2, in order to prevent any unparsed syllables from touching each
other; a length of 3n+1 is completely decisive, as there is only one way to parse the form
so that no unparsed syllables are sequential. With a length of 3n+1, the parsing is always
[,

Scattered parsing creates a more ternary rhythm, and can also be found in the next
constraint. For this reason, it is not surprising that these two constraints have been
previously proposed in the ternary stress literature.

None of the languages produced with the addition of this constraint alone produce

a known ternary stress language; however, the addition of an additional (true) alignment
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constraint can produce a system consistent with an existing ternary latrgaage.

Adding a constraint which cares only about having an initial foot AikeN-L(WD, FT),

produces systems which look like Eston{eimnt 1973)

(51) Estonian patterrand two predicted languages

2! 3!

41 5! 6!

Estonian X-0 X-0-0 X-0-X-0 X-0-0-X-0 X-0-0-X-0-0

X-0-X-0-0 X-0-X-0-X-0

Language 1 | [Xu] [Xu]-0 | [Xu]-[Xu] [Xu]-0-[Xu] [Xu]-0-[Xu]-o

[Xu]-[Xu]-o

Language 2 | [Xu] [Xu]-0 | [Xu]-[Xu] [Xu]-0-[Xu] [Xu]-[Xu]-[Xu]

[Xu]-[Xu]-o

Both Languag 1 and Language 2 perfectly match the Estonian rhythm through five

syllable words; in sksyllable words, Estonian allows the possibility of either the parsing

in Language 1 or Language 2.

3.1.3System APAS3:*F/F
Stretching? No
Hyperdignment?  No

Number of switch languages? 8

Number of scattered languages? 12

Shrinking? Yes
Clumping direction? only rhythmic
Switch types?

41! T,4T! 1/ mixed forms

Number of additional languages? 16
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Like the usyll-usyll constraint above, the foot-foot constraint was previously
proposed for dealing with ternary stress systems. Called *FTFT (Kager 1994), this
constraint penalizes two adjacent feet. *FTFT was proposed as a way of translating weak
local parsing (Hayes 1995) into a constraint. The constraint was used previously to
create ternary rhythm, by repelling feet from each other. Having a single foot, as in a
sparse system, incurs no violations of this constraint -- since there are not two feet to be
next to each other. In languages with more than one foot, the constraint separates the feet
from each other using unparsed syllables to space out the feet. The languages predicted

by this constraint are shown below, in (52).
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Foot-Foot

(52)

FOIMrerepq Z | ¥ 1 as [nx]-inx]-[nx] [x]-nx]-[nx] [nx]-[nx] [x]-[nx] [nx] (4)
ORL Z | ¥ 1 as [xn]-{xn]-[xm] [xn]-Ixnl-[x] [xn]-[5] [xnl-[x] 5] (n)
¥ | g WS/L am [nx]-nx]-[nx] [nx]-o-[x01] [nx]-[nx] [nx]0 [nx] )
UENEAY Z | ¥ 1 am [nx]-Inx]-[nx] [nx]-[nx]-0 [nx]-[nx] [nx]-© [nx] (s)
UBISOUOPU] SITERIND ¥ | v . am [nx]-{nx]-[nx] [nxTo-[nx] [nx]-[nx] [nx]-o [nx] (1)
¥ | g WS/ am [xn]-{xn]-[5] [nx]-o-[51] [xn]-[xn] o-[x1] [xn] (b)
321 Z | ¥ 1 am [xn]-{xn]-[$1] o-[xn]-[§1] [xn]-[x] o-[x] [x] (d)
¥ | v 1 am [xn]-{xn]-[5] [xn]-o-[5] [xn]-[xn] o-[x1] [xn] (0)
o-[nx]-o
¥ | g WS/L a8 [nx-0-[nx]-o [nx]-o-[50] [nx]-0-0 [nx]-© [nx] (u)
¥ | g WS/L 8 [nxJ-0-[nx]-0 [nx]-o-[xX1] [nxTo-[X] [nx]-o [nx] ()
¥ | g WS/L a8 [nx]-0-[XTPe-[X] [nx]-o-[50] [nxTe-[X] [nx]-© [nx] (1)
¥ | v 1 a8 [nx]-0-[nx]-0 [nxTro-[nx] [nxTe-[X] [nx]-© [nx] ()
o-[nx]-o
¥ | v L ) [nx}-0-[nx]-0 [nxTo-[nx] [nx]-0-0 [nx]-© [nx] (0
0-0-[xn]
¥ | g NS/ a8 o-[xn]-o-[x1] [nx]-o-[50] o-[xn}-o o-[5] 5] (1)
¥ | g NS/ 8 o-[xn]-o-[x1] [nx]-o-[50] [x]-o-[x1] o-[50] 5] (1)
¥ | g NS/ a8 [x]-o-[x]-o-[x1] [nx]-o-[50] [x]-o-[x1] o-[50] s (3)
¥ | v I a8 o-[xn]-o-[x1] [xn]-o-[x1] [x]-o-[5] o-[51] [x] )
0-0-[xn]
¥ | v 1 a8 o-[xn]-o-[x1] [xn]-o-[50] o-[xn}-o o-[50] 5] (2)
¥ | g 1 a8 [x]-o-[x]-o-[%1] o-[x]-o-[x1] [x]-o-[x1] o-[50] 5] (p)
¥ | g 1 a8 [x]-0-[x]-o-[x1] [xn]-o-[50] [x]-o-[51] o-[5] 5] (2)
o-0-0-[nx]-0
o-0-[ny]-0-0 o-0-[nxJ-0
o-[nx}-0-0-0 o-[nx]-0-0 o-[nx]-o
ENGRK SIeRmod Z | g 1 ds [nx]-o0-0-0-0 [nx}-0-0-0 [nx]-0-0 [nx]-0 [nx] (q)
0-0-0-0-[xn]
o-0-0-[xn}-0 0-0-0-[xn]
o-0-[xn]-0-0 o-o-{xn]-0 0-0-[xn]
EJONET SATERt00 Z | g 1 ds o-[xn}-0-0-0 o-[xn]-0-0 o-[xn]-0 o-[x] [x] ()
afendue| pasapy A A\ El d 59 sS st SE ST
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As in the usyll-usyll constraint, the foot-foot constraint produces a number of
scattered parsing systems. There are a total of twelve scattered parsing languages
predicted by this constraint; seven iambic and five trochaic. Two of the iambic languages
do not have a trochaic counterpart due to the asymmetry in the definitions of IAMB and
TROCHEE; however, the remaining five iambic languages are the mirror images of their

trochaic counterparts. For this reason, we will look just at the iambic languages in more

detail. Just the scattered languages predicted by the foot-foot constraint are provided in

the table in (53).

(53)  Scattered languages

2s 3s 4s 5s 6s P F A | Z

() [uX] | [uX]-0 | [uX]-0-[X] | [uX]-0-[uX] [uX]-0-[X]-0-[X] SC I B (o)

(d) | [uX] | [uX]-o | [uX]-o-[X] | [uX]-0-[X]-0 | [uX]-0-[X]-0-[X] SC I B| O

(e) [uX] | [uX]-0o | o-[uX]-o [uX]-o0-[uX] [uX]-0-[uX]-0 SC I Al O
[uX]-0-0

) [uX] | [uX]-0 | [uX]-o-[X] | [uX]-0-[uX] [uX]-0-[uX]-0 SC I Al O

(g) | [uX] | [uX]-0 | [uX]-0-[X] | [uX]-0-[Xu] [uX]-0-[X]-0-[X] SC I/'SM | B| O

(h) | [uX] | [uX]-0o | [uX]-0-[X] | [uX]-0-[Xu] [uX]-0-[uX]-0 SC I/'SM | B| O

(1) [uX] | [uX]-0o | o-[uX]-o [uX]-0-[Xu] [uX]-0-[uX]-0 SC I/'SM | B| O
[uX]-0-0

)] [Xu] | o-[Xu] | 0-0-[Xu] [Xu]-0-[Xu] o-[Xu]-o0-[Xu] SC T Al O
0-[Xu]-o

(k) | [Xu] | o-[Xu] | [X]-0-[Xu] | [Xu]-0o-[Xu] o-[Xu]-0-[Xu] SC T Al O

6] [Xu] | o-[Xu] | [X]-0-[Xu] | [uX]-0o-[Xu] [X]-0-[X]-0-[Xu] SC | T/SM | B | O

(m) | [Xu] | o-[Xu] | [X]-0-[Xu] | [uX]-0-[Xu] o-[Xu]-o0-[Xu] SC | T/SM | B | O

(m) | [Xu] | o-[Xu] | 0-0-[Xu] [uX]-0-[Xu] o-[Xu]-o0-[Xu] SC | T/SM | B | O
0-[Xu]-o

Languages (c) and (d) are the two scattered iambic languages without trochaic
counterparts. These languages are characterized by the proliferation of unary feet; there

is a shrinking effect on feet in order to keep the feet from touching without sacrificing
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rhythm. Urary feet can be spaced out, with a single unparsed syllable in between, in
order to avoid having feet touch while maintaining perfect rhythm. This only emerges
with iambic systems, since a unary foot is accepted as a perfectly good iamb; because
both [uX] and [X] are legitimate iambs, the iambic foot can shrink to being a unary foot
without any penalty of the foot type constraint.

There are five remaining types of scattered language, showing up both with an
lambic and trochaic version. The first two a@gning iambic languages (e) and (f)
(corresponding to the aligning trochaic languages (j) and (k)), while the remaining three
are switch languages. The mswitching languages differ in their treatment of words
with 3n+1 syllables, observable here ie floursyllable word. Language (e) contains a
single binary foot, while language (f) adds a degenerate foot; language (e) also contains a
lapse that is not present in language (f). These languages closely resemble the patterns
found in actual ternary €iss languages.

An example of a real ternary esis language is provided (64). The stress

pattern found in Chugach Yupik matches the output of stress predicted in language (f).

(54) Chugach Yupik data and a predicted language

2! 3! 41 5! 6!
Chugach Yupik | o-X 0-X-0 0-X-0-X 0-X-0-0-X 0-X-0-0-X-0

Language (f) [uX] [uX]-0 | [uX]-0-[X] [uX]-o-[uX] [uX]-o-[uX]-o

On the other hand, the final three iambic languagéy), (h), and (i}- are switch
languages. The fact thatethe languages are inherently iambic can be observed in words

up to four syllables in length, as well as in elemgth longer words. However,
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languages (g) and (h) introduce mixed forms in-tahdjth words five syllables or longer;
language (i) only usate mixed form in the fivasyllable word. The same generalization

is true of the trochaic counterparts of these languages; languages () and (m) have the
mixed forms in oddength words five syllables and longer, while language (n) uses the
mixed form ony for the fivesyllable word. The form used in fixgyllable words for

both the inherently iambic and trochaic languages is-}u]; using this mixed foot

type form enables the language to maintain perfect rhythm and avoid degenerate feet
while still keeping the feet separated from each other.

Language (i) avoids unary feet in all word lengths, while languages (g) and (h)
both allow degenerate feet. The difference between the last two switch languages is that
language (g) achieves perfect rhythm tlgio the use of unary feet and mixed foot type
forms, while language (h) still contains lapses.

In total, six of the eight switch languages produced by this alignment constraint
are scattered parsing, while the remaining two are weakly dense. Theretat@&four
switch types (three scattered, one weakly dense), with an iambic and trochaic version of

each.
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2s 3s 4s 5s 6s P F A | Z

(2) [uX] | [uX]-0o | [uX]-0-[X] [uX]-0-[Xu] [uX]-0-[X]-0-[X] SC I/'SM | B 0)

(h) [uX] | [uX]-0o | [uX]-0-[X] [uX]-0-[Xu] [uX]-o0-[uX]-o0 SC I/'SM | B o)

(1) [uX] | [uX]-0o | o-[uX]-o [uX]-0-[Xu] [uX]-o0-[uX]-o0 SC I/'SM | B 0]
[uX]-0-0

0] [Xu] | o-[Xu] | [X]-0-[Xu] [uX]-0-[Xu] [X]-0-[X]-0-[Xu] SC T/SM | B 0)

(m) | [Xu] | o-[Xu] | [X]-0-[Xu] [uX]-0-[Xu] 0-[Xu]-0-[Xu] SC T/SM | B o)

(n) [Xu] | o-[Xu] | 0-0-[Xu] [uX]-0-[Xu] 0-[Xu]-0-[Xu] SC T/SM | B 0]
0-[Xu]-o

(@) [uX] | [uX]-0 | [uX]-[uX] [uX]-0-[Xu] [uX]-[uX]-[uX] WD I/SM | B (o)

(t) [Xu] | o-[Xu] [Xu]-[Xu] [uX]-0-[Xu] [Xu]-[Xu]-[Xu] WD | T/SM | B (o)

The final switch language is a weakly dense language -- in both an iambic and
trochaic form. The iambic weakly dense switch language (q) and its trochaic counterpart
(t) utilize the same strategy as was seen in the scattered parsing languages. Specifically,
the mixed form [uX]-o-[Xu] is once again found in the five-syllable words for these
weakly dense languages; longer words with an odd number of syllables feature just one
binary foot of the opposite foot type. In the iambic language, there is a trochaic foot
word-finally -- [uX]"-o-[Xu]; in the trochaic language, there is an iambic foot word-

initially -- [uX]-o-[Xu]".

The constraints where [=K share in common a property of driving the targeted
constituents away from each other; because syllables cannot be separated from each other
by anything else, the syll-syll constraint has no effect under the assumptions set out in
System Zero. However, the usyll-usyll and the foot-foot constraint are both able to
successful drive apart members of the same category; for this reason, they produce the
only examples of scattered systems.

The scattered systems contain more feet than a

sparse system, yet less than a dense system; the real world instantiation of scattered
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parsing is reflected by ternary stress languages. For this reason siiipriging that the
usyll-usyll and footfoot constraints have been previously proposed in the literature for

dealing with ternary stress systems.

3.2 Intervener and Category Differ (I' K)

Intervener
- Syllable Unparsed Syllable | Foot
£5 | Syllable (@)*! /! (b) *-0-/! () *F/!
%” % Unparsed Syllablel (d) *! /-0- (e)*-0-/-0- (f) *F/-0-
© [ Foot @*/F | (h*olF (i) *FIF

When the interveer and the category are different, there are no longer any
scattered parsing languages. Because of the symmetrical properties of the adjacent
alignment constraints, each constraint has a perfectly symmetrical counterpart; *X/Y and
*Y/X will have the exat same results, though the effects are relative to opposite ends of
the word. For this reason, *X/Y and *Y/X could be considered it rightaligning
versions of a single constraint. Because the effects are identical (only mirrored) for the
symmetri@l counterpart of a constraint, we will only consider one of each-p#or a
total of three constraints to examine. The three below the 1=K diagonal will be
considered here, matching their mirror images on the opposite side of the diagonal.

These cortsaints are (AAPA4: *! /-0-, (Q) ATAL: *! /F, and (hATAZ2: *-o-/F.



3.2.1 System APA4: *! /-o0-

Stretching? No Shrinking?

Hyperalignment? No

Number of switch languages? 1 Switch types?

Numberof scattered languages? 0

Il T/solid forms: odd lengths

No

Clumping direction? Noninitiality

Number of additional languages? 3

Intervener
- Syllable Unparsed Syllable | Foot
2 | sylable (a) *1 /! (b) *-0-/! () *F/!
c @
© & | Unparsed Syllable [ (d)*l /-0~ | (¢) *-0-/-0- (f) *F/-o-
<O
Foot (g) *! /F (h) *-0-/F (i) *F/F
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For the syllable-unparsed syllable constraint, no syllable should come before an

unparsed syllable. The way to avoid a violation of this constraint is by placing an

unparsed syllable at the beginning of the word, if there are any; a word with no unparsed

syllables vacuously satisfies the syll-usyll constraint. A single unparsed syllable at the

left edge of the word satisfies this constraint because there are no syllables beforethe

aligning category. Although this constraint does not produce foot clumping at either

edge, the initial unparsed syllable creates a noninitiality effect (and the reverse constraint

*-0-/! would create a nonfinality effect). The predicted typology from adding the syll-

usyll constraint to the constraint set of System Zero can be seen in (56).
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(56)  Syllable-Unparsed Syllable

2s 3s 4s P F | A| Z | Attested Language
(@) | [uX] | o-[uX] o-[uX]-o SP I Al O
(b) | [uX] [uX]-o o-[uX]-o SP I |R|Z+
(¢) | [Xu] |o-[Xu] 0-0-[Xu] Sp | T |B| Z contains Nahuatl
o-[Xu]-o
(d) | [uX] | o-[uX] [uX]-[uX] |WD| I |A| O unattested
(e) |[uX] [uX]-o [uX]-[uX] |WD| I |R| Z Creek
® | [uX] | o-[Xu] [uX]-[uX] | WD |I/SF|B| O
(g) | [Xu] 0-[Xu] [Xul-[Xu] |WD| T |B| Z Warao
(h) | [uX] [X]-[uX] | [uX]-[uX] | SD I |B| Z Weri
(1) | [Xu] [Xul-[X] |[[Xu]-[Xu] | SD| T |[B| Z Maranungku

Because there must be at least one unparsed syllable for this constraint to have
any effect on the positioning of feet, strongly dense languages are unaffected by the
presence of the syll-usyll constraint. On the other hand, there are two new weakly dense
languages, as well as a new sparse language and a refinement to the iambic sparse
language from System Zero.

The sparse languages in System Zero are indecisive, with several possibilities for
the position of the single foot; because this constraint favors an unparsed syllable at the
beginning of a word, a candidate without an unparsed syllable at the beginning of the
word can suddenly be distinguished from the rest of the sparse candidates. Because the
candidate without a word-initial unparsed syllable -- that is, a candidate with an initial
foot in a word with four or more syllables -- incurs an extra violation on the alignment
constraint, it is eliminated as one of the possibilities.

The new sparse iambic language (a) is very similar to the other sparse iambic
language (b); in fact, the sole difference between the two languages can be found in the

three-syllable word. Because alignment and rhythm have different -- but fully decisive --
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opinions on where the single foot should be placed in a-#ylésde word, there are two
possible languages: one where alignment outranks rhythm, and one where rhythm
outranks alignment. Language (a) ranks alignment above rhythm, thus placing the foot at
the end of the thresyllable word: efuX]. While this parsing iours a*L APSE violation,

it perfectly satisfies the syllsyll constraint. On the other hand, the parsing {oX$
preferred by language (b), incurring a violation of the -ggilll constraint while
possessing perfect rhythm.

Similarly, the new weakly ehse iambic language (d) is closely related to the
weakly dense iambic language (e) from System Zero. The difference between these two
languages, as with the above comparison, is in whether alignment or rhythm is ranked
more highly. The comparison herenerges in all oddength words. Having the
unparsed syllable at the beginning of the word, as-jnXd*, perfectly satisfies the
alignment constraint while creating a lapse; having the unparsed syllable at the end of the
word, as in [uX]-o, has perfecthythm while incurring a violation of the alignment
constraint. The aligning language (d) always places the unparsed syllable at the
beginning (giving the appearance of rigbieft assignment of iambic feet one of the
unattested languages frofd)), while the rhythmic language (e) always places the
unparsed syllable at the end (giving the appearance d@blafiht assignment of iambic
feet).

The final new language tries to appease both alignment and rhythm at theeexpens
of foot type; the weakly dense switch language is inherently iambic, but switches to
trochees in words with an odd number of syllables. The switching is across lengths; a

single form will only contain one foot type. Because an iambic parse ieadth
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words must choose between alignment and rhythm, the only way to satisfy both of these

constraints is by switching to trochees for 4eldgth words.

3.2.2System ATAL *! /F
Stretching? No
Hyperalignment?  No

Number of switch languages?

2

Number of scattered languages? 0

Shrinking? No
Clumping direction? Left
Switch types?
T! 1/solid forms: 1 odd lengths,
1 3+ syllables

Number of additional languages? 4

Intervener
- Syllable Unparsed Syllable | Foot
g 5 [ Syllable @*! /! (b) *-0-/! (©)*F/!
%” % Unparsed Syllable | (d)*! /-0- (e)*-0-/-0- (f) *F/-o-
Foot @) *! IF (h) *-0-/F (i) *F/F

The syllablefoot constraint penalizes any syllable which precedes a foot; the

effect of this constraint is to place a foot at the begommhthe word. A foot in the

initial position incurs no violation, though feet anywhere else in the wordhcur

violations of the alignment constraint.his constraint is digict from one like KagerOs

(1994 ALIGN-L, which also places oot atthe Idt edge. While Kager@a.iGn-L either

assigns zero violations (if there is a foot at the left edge) or one violation (if there is not),

the syllablefoot constraint assigns a violation feach foot not at the left edge-

meaning the number of violatioms only limited by wordlength. With more than one

foot in a word, there is no way to avoid violations of alignment; however, placing a foot
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in initial position will incur one less violation tharot having a foot in initial position.
Because of the evdmely local nature of this constraint schema, it makes no difference
whether the initial foot is binary or unary; all that matters is the total number ef non
initial feet in a word. The typology produced by the addition of danstraintan be

found in(57).

(57) SyllableFoot

2s 3s 4s P F A | Z | Attested Language
(@) | [uX] | [uX]-o [uX]-0-0 SP I B | Z+ Lakota
(b) | [Xu] | o-[Xu] 0-0-[Xu] SP| T R | Z containsNahuatl
o-[Xu]-o
(€) | [Xu] | [Xu]-o0 [Xu]-0-0 SP| T |A]| O Chitimacha
(d) | [Xu] | [uX]-0 [uX]-0-0 SP|T/SF| B | O Basque
(e) | [uX] | [uX]-o [uX]-[uX] | WD I B | Z Creek
(M | [Xu] | o-[Xu] [Xu]-[Xu] (WD | T R | Z Warao
(9) | [Xu] | [Xu]-o [Xu]-[Xu] (WD | T Al O Pintupi
(h) | [Xu] | [uX]-o [Xu]-[Xu] |WD | T/SF| B | O| Yidiny/Wargamay
@@ | [uX] | [X]-[uX] | [uX]-[uX] | SD | B | Z Weri
0) | Xu] | Xu]-[X] |[Xu]-[Xu] | SD| T B | Z Maranungku

As can be seen above, there are four new languages predicted, as well as a
refinement on the iambic sparse language (a) from System Zero. Because the iambic
sparse language in System Zero is indecisivs, possible for a new constraint to refine
the language and be more fully decisive. In this case, since an initial foot was a
possibility for all lengths of the iambic sparse languagend an initial foot is preferred
by the new alignment constramtthe language becomes fully decisive in favor of always
placing a single foot at the beginning of the word.

On the other hand, the trochaic sparse language in System Zero does not have an

initial foot as a possibility, due to rhythm concerns. Because mhyhd alignment
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disagree on placement of the trochaic feoalignment prefers initial, rhythm prefers
anywherebut initial -- there are two possible languages that emerge. The rhythmic
sparse trochaic language (b) is identical to the sparse trochgi@tgm of System Zero;

the aligning sparse trochaic language (c) ranks theaytllconstraint abovel*APSE to
produce a language which always contains an initial trochee. The compromise to
produceboth perfect alignment and rhythm is to violate the féwim constraint. The

final sparse language (d) is inherently trochaic, but switches to an iambic foot in words
three syllables or longer. A single foot at the left edge perfectly satisfies alignment, no
matter what the foot type; however, an initial tree produces an extra lapse that can be
avoided by switching initial iamb.

A similar effect takes place with the weakly dense languages. The rhythmic
weakly dense trochaic language (f) is straight from System Zero; the aligning weakly
dense trochaic langge (g) incurs an extra APSE violation by placing a foot at the
beginning of the word. While the rhythmic language (f) has the unparsed syllable in odd
length words at the beginning of the word, the aligning language (g) has a foot at the
beginning ofthe word and the unparsed syllable later on in the word. Again, as with the
sparse systems, there is a possibility to satisfy both the alignment and the rhythm
constrains at the expense of foot form.

Language (h), the switch weakly dense language, iengeabBy trochaic.
However, in oddength words-- where an unparsed syllable appears and therefore
provides some flexibility about the placement of feell of the feet in the word switch

to iambs. The reason for this is the same as with the spateens: to avoid alignment
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violations by having an initial foot, yet also avoiding an exitapPse violation by

switching to iambs.

3.2.3System ATAZ2 *-o-/F

Stretching? No Shrinking? No
Hyperalignment? No Clumping direction? Left
Number of switclanguages? 2 Switch types?

T - I/ solid forms: 1 odd lengths,

1 3-sylls only
Number of scattered languages? 0 Number of additional languages? 4
Intervener
- Syllable Unparsed Syllable | Foot

2 S | syllable @*! /! (b) *-0-/! (c) *F/!
c
%” % Unparsed Syllable | (d) *! /-0- (e)*-0-/-0- (f) *F/-0-

Foot (@ *!'/F (h)*-o-/F (i) *F/F

The final constraint to be considered is the unparsed syllableonstraint. This
constraint penalizes an unparsed syllable immdgidte the left of a foot boundary.
Since any unparsed syllable before the final foot of the word will incur a violation, the
constraint prefers unparsed syllables at the end of the word; this has the effect of pulling
feet to the beginning of the word.h& languages predicted byis constraint are shown

in (58)
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(58) Unparsed Syllablé-oot

2s 3s 4s 5s P F A | Z | Attested Language
(@) | [uX] | [uX]-o [uX]-0-0 [uX]-0-0-0 SP I B | Z+ Lakota
(b) | [Xu] | o-[Xu] 0-0-[Xu] 0-0-0-[Xu] SP T |R| Z contains Nahuatl
o-[Xu]-o | o-0-[Xu]-0
o-[Xu]-0-0
(c) | [Xu] | [Xu]-o [Xu]-0-0 | [Xu]-0-0-0 SP T |[A| O Chitimacha
(d) | [uX] | [uX]-o [uX]-[uX] | [uX]-[uX]-0 WD I B| zZ Creek
(e) | [Xu] | o-[Xu] [Xu]-[Xu] | o-[Xu]-[Xu] WD T R| z Warao

) | [Xu] | [Xu]-o0 [Xu]-[Xu] | [Xu]-[Xu]-0 WD T |A| O Pintupi

(9) | [Xu] | [uX]-0 [Xu]-[Xu] | [uX]-[uX]-0 WD | T/SF| B | O | Yidiny/Wargamay
(h) | [uX] | [X]-[uX] | [uX]-[uX] | [X]-[uX]-[uX] SD I B| Z Weri

(i) | [Xu] | [Xul-[X] | [Xul-[Xu] | [Xu]-[Xu]-[X] SD T B| Z Maranungku

() | [Xu] | [uX]-o0 [Xu]-[Xu] | [Xu]-[Xu]-[X] SD | T/SF|B| O

Like the effect observed in the previous two sections, there is conflict between
rhythm and alignment. Whenever there are any unparsed syllables (sparse or weakly
dense languages) trochaic feet are preferredmtally in terms of lapses; however, just
aswas seen in the last section, this alignment constraint prefers feet initially. Because
these constraints have opposite preferences for trochaic feet, there are two ways to
resolve the conflict.

The rhythmic trochaic languagesthe sparse language (&)d the weakly dense
language (e)- are identical to the languages found in System Zero. On the other hand,
the aligning languages where the udglht alignment constraint dominatekAPSE are
new additions-- the sparse language (c) and the weakly eldasguage (f). The
difference between the rhythmic languages and their aligning counterparts is about where
the feet are positioned; in the rhythmic languages, there is an unparsed syllable in the first
position, while in the aligning languages, thereaigoot in the initial position. The

aligning sparse language (c) has a single trochaic foot at the left edge, while the aligning
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weakly dense language (f) has trochaic feet iterating from the left edge and;lengtd
words, the unparsed syllable bétend of the word.

The other two new languages created by adding the-fe®fliconstraint to the
constraint set are both switch languages. Language (g), the weakly dense switch
language, and language (j), the strongly dense switch language, are batmtigh
trochaic. Language (g), much like the switch languages of the previous sections,
switches to iambic feet in oddngth words in order to satisfy both alignment and rhythm
constraints. The only way to satisfy both the ufydit constraint andL ApSE at the
same time is by switching to iambic feet, as language (g) does-leiogith words. Each
form is either all iambic or all trochaic, without any mixing of feet within a word;
specifically, all oddength words are iambic, while the eviemgth words remain
trochaic.

The switch language found in (j), the strongly dense version, is unlike anything
seen in the adjacent alignment sectierbut appears twice in the between alignment
section (BTA1 and BTAS5) Specifically, this is a case of thbreesyllable iambic
switch Because an iambic foot and a unary foot both vidl&®ecHEE this constraint
cannot choose between the trochaic parsing-[Xlijwhich incurs one violation, and the
lambic parsing [uXJo, which also incurs one violation. Thiscti#on can then be made
by other constraints; when the trochaic parsing wins, we get the strongly dense language
(i) from System Zero, but when the iambic parsing wins, the switch language (j) emerges.
For more details on this kind dfireesyllable iambt switch see the explanation in the

between alignment section.
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The final difference between this typology and the typology of System Zero is the
refinement of the sparse iambic language (a). Since the sparse iambic language of
System Zero allows a woiiditial foot as one of the many parsing options, and the word
initial foot is preferred by alignment, there is no conflict; instead, the indecision can be

resolved decisively, producing the language where there is always a single initial foot.

Where | K, the constraints have the property of moving categories to word;edges
unlike the constraints where =K, this is more like alignment constraints are expected to
behave.Whenl! K, the result is a true alignment constraint, while the results when =K
are nottrue alignment constraintsWhen either | or K is a foot, we see even more
normatooking alignment behavior, since feet are typically the relevant category for
alignment. Specifically, either a foot is placed at word edge-fgbbr syl-Hoot) or feet
are pushed/pulled to a word edge (faeyll or usylifoot). The remaining constraint
usyll-syll/syll-usyll exhibits behavior similar to the fesyll/syll-foot constraint; the same
effect of placing a category at a word edge emerges from having eitloerK as a
syllable. When either | or K is a syllable, the other category is what is being placed at a
word edge; for the foegyll constraint, a foot is placed at the edge, while in the-ggilll

constraint, it is an unparsed syllable being placedeaédge.



103

4 Discussion

Both the between and adjacent constraint schemas predict languages beyond those
of Sygem Zero, including soméanguages that we might not expect to see in the
languages of the world.

An interesting property of all the true giliment constraints is the emergence of
switch languages in the typology. Every true alignment constraint produces at least one
solid form switch language in its typology, a fact which willdemonstrateth the next
chapter.

In left-clumping languagesrdchees switch to iambs, while in rigtlumping
languages, iambs switch to trochees. For instance, in -aluefping weakly dense
trochaic language, [Xu] and [XtiKu] have perfect rhythm- but the iambic parsguX]-

[uX]-o improves orrhythmover [Xu}-[Xu]-0; thereverse is true in weakly denseight-
clumping iambic language, where [uX] and [dXiX] are perfectly rhythmic but trochaic
o-[Xu]-[Xu] is better rhythmically tham-[uX]-[uX]. The same is true in strongly dense
languages, where leflumping trochaic languages will switch to iambic for rhythm
(evenlength is [Xu}[Xu], odd-length is [X}uX]-[uX]) and rightclumping iambic
languages switch to trochees in dddgth words to improve on rhythm (evkmgth is
[uX]-[uX], odd-length is [Xu}[Xu]-[X]).

When 1=K, none of the resulting constraints are true alignment constraims. F
both constraint schemas, the syllabj@lable constraint has no effect beyond System
Zero (BPA1 and APAL) however, for the between constraint schema,constraint

where 1=K makes any effect on the typology. For the adjacent constraint schema, it is
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possible for I=K constraints to effect the typologhough they are still not true
alignment constraints)specifically, these constraints are responsibility for edfeut
ternarity. Scattered parsing languages occuy in the adjacent 1=K constrainfsSPA2
and APA3 Additionally, these scattered languages exhibit the only examples of foot
shrinking in any of the predicted typologies.

Both constraintschemas introdie some uattesed languages whenzK. One
such language type is a feature of using unparsed syllables as a potential category;
specifically, the language in question is theeesyllable iambic switch This language
is inherently trochaic and strongly dense, but uses the parse [t&]er than [Xuj[X]
in threesyllable words. For all other lengths of words, thieeesyllable iambic switch
language looks just like the standard trochaic strongly dense language. For between
constraints, this language only emerges when | is the uwmpasdkable (BTA1 and
BTAS); for adjacent constraints, it doesnOt matter whether | or K is the unparsed syllable
due to the symmetric nature of the constrainia either case, ththreesyllable iambic
switchlanguage is prese(ATA2). There is o right-aligned trochaicwitch counterpart
because the constraibimB does not penalize unary feg¢he primary reason for the
threesyllable iambic switch is the asymmetrical definitions of the-fgpe constraints

Another prediction of both the between damdjacent constraints relates to the
solid form switching languages. These languages must have a foot at a word edge due to
the alignment constraint, but switch foot types in order to improve on lapses. In sparse
languages, the switch occurs in all werdf three or more syllables, while in weakly

dense languages the switch occurs in all words oflenigths. This seems like a strange
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prediction, but there is actually an attested language which appears to follow this pattern,

shown in(59).

(59) O-ati Basqueattern'®

2! 3! 41 51 6! 7!
[Xu] [uX]-0 | [uX]-0-0 | [uX]-0-0-0 | [uX]-0-0-0-0 | [uX]-0-0-0-0-0

This language is inherently trochaic, as can be observed in theyliable word.
However, in longer words the single foot switches to an iamb in order to lessen the
*L APSEViolations by one.

When I K, there arespecial phenomenaedicted only by the between constraints
and one type predicted only by the adjacent constraints.

Only the between alignment constraints have switch languages with mixed foot
forms when 1K (BTA2 and BTA4) In these languages, one word edge has the opposite
foot type in oddength words. The dominant foot type is separated from this switched
foot by either a unary foot (in strongly dense languages) or an unparsed syllable (in
weakly dense laguages). In the strongly dense languages, this is a possible side effect of
stretching; this kind of switching occurs with stretching, in order to maintain perfect
rhythm. There are no actually attested languages which exhibit either the weakly or
strondy dense versions of the mixed foot forms.

Relatedly, only the between alignment constraints produce languages with
stretching of the final foofBTA4). Since the between alignment constraints, but not the

adjacent alignment constraints, can care alimutistance between any foot and the edge

13 Data comes from thlde1999, Hayes 1980, 1993Evidence for foot type in O-ati Basque is limited,
but the stress pattern is as shown above.
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of the word, a final foot can become binary rather than unary in order to improve on the
alignment constraint. However, adjacent alignment constraints cannot evaluate such a
nontlocal choice, and so cannot prodwteetching. Again, no known languages exhibit
stretching.

The final language type predicted only by the between alignment constraints is
hyperalignmen{BTA4). In these languagethe final syllable is left unparsed in words
of three or more syllablesAdditionally, a unary foot emerges in (at least) esgliable
words. No attested languages exhibit this pattern of hyperalignthewever, like
switch languages, their stress pattern is indistinguishable from aaxpeeted pattern
The hyperalignmet pattern {[X}[uX]-o} yields the same stresses as a raigned
trochaic pattern {{Xu{Xu]}. If a right-aligned trochaic language appeared to have
iambic lengthening, this could be an example of a hyperaligning language.

The only effect predicted byhe adjacent alignment constraints but not the
between alignment constraints is naitiality (APA4). In these languages, the word
muststart with an unparsed syllable. Although there are no attested languages which
look exactly like the predicted nanitiality language, nosnitiality has been previously
proposed to account for stress patterns of attested langikayesedy 1994, Kenstowicz
1994, Hayes 1995, Alderete 1995l is possible that the neinitiality of the adjacent
alignment constraintsould be used in an account of one of these languages, combined
with other constraints.

There is one additional distinction between the between alignment constraint
predictions and the adjacent alignment constraint predictions; specifically, the between

aignment constraints overall are more decisive in the predicted languages. Only a small
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number of the languages predicted by the between constraints are not completely decided
by the constraint set, while many more of the languages predicted by thentdjace
constraints are not fully decisive. The reason for this difference has to do with the local
character of the adjacent alignment constraints; since these constraints can only see what
is directly adjacent to the category of alignment, it is imposslemake more global
decisions over the entire word.

Overall, the constraints which predict typologies that ardo#éstfits with reality
are ones which do not produce any strange unattested languages, but capture some
attested languages missing from Sgstéero. From the between alignment schema, the
successful constraints in this sense are the ones which utilize unparsed syllables either as
the intervener or the category of alignment: fosyll/syll-usyll (BTA3), usylksyll
(BTAl), and usyHfoot (BTA5). For the adjacent alignment schema, the successful
constraints refer to feet either as the intervener or the aligning categoif@asyATAL)
and usyHfoot (ATA2), as well as their mirror imageés.

When attempting to map the predictions of thesetcaings onto actually attested
languages, all of the constraints mentioned above (except adjacensydlylIAPA4)
predict additional attested languages not captured by System Zero. However, the
between alignment constraints which use unparsed syllabléee category of alignment
-- foot-usyll/syll-usyll (BTA3) -- do predict a language which is unattested, according to

Alber (2005), Hyde (2007), and Kager (2001). Specifically, the predicted language is an

Y The only remaining constraint whelegK is the syltusyll constraint; this is the constraint which predicts
norninitiality (APA4). If languages with nemitiality in the manner imposed by this constraint are
attested, the syllisyll constraint becomes a viable possibility again. However, this constraint does not add
any attested languages, and does predict a language which is adatEsirding to Alber (2005), Hyde
(2007), and Kager (2001). This is the same unattested language predicted by the between constraints foot
usyll/syll-usyll (BTA3).
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iambic weakly dense language with an initial unparsed syllable, resulting in an initial
lapse. Because this constraint produces a language which is not attested, it is eliminated
from the final consideration.

After taking into account attested and unattested languages, the constraints which
best map onto observed attested and unattested languages are the between constraints
which use unparsed syllables as interveners (BTA1: usyll-syll and BTAS: usyll-foot) and

the adjacent constraints which refer to feet (ATA1: syll-foot and ATA2: usyll-foot).

(60)  Promising constraints
Between alignment: unparsed syllables as intervener'’
*-0-/...! : no unparsed syllable before a syllable (BTA1)

*-0-/...F : no unparsed syllable before a foot (BTAS)

Adjacent alignment: feet as intervener or aligner
*1 /F : no syllable to the immediate left of a foot (ATA1)
*-0-/F  :no unparsed syllable to the immediate left of a foot (ATA2)

(plus the mirror images of the above two constraints)

15 Although those that use unparsed syllables as the intervener (BTA1: *-0-/...! and BTAS: *-0-/...F)
introduce one unattested language, the three-syllable iambic switch language is caused by these constraints
interacting with the asymmetrical IAMB and TROCHEE constraints. With symmetrical versions of the foot
form constraints, this problem does not occur.
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(61) Attested languages not in System Zeadded by constraints
. Foot . Language Constraint Name

Density Type Aligned Name BTAI: BTAS: ATAL: ATA2:
*-0-/...1 *-0-/...F *1 /F *-0-/F

Sparse Iamb Left Lakota ! ! ! !

Sparse Trochee | Left Chitimacha ! ! !

Sparse Trochee | Right Nahuatl ! !

Sparse Trochee | Right Macedonian !

+ NF
Sparse Trochee/ | Left Onati !
Switch Basque

Weakly | Trochee | Left Pintupi ! ! ! !

Dense

Weakly | Switch Left Yidiny/ ! ! ! !

Dense Wargamay

I indicates a fully decisive language matching the attested language
I indicates an indecisive language consistent with the attested language

The typological examinations in this paper have provided insight into sources for

various unusual alignment properties, as well as desirable effects. The interesting result

is the discovery of which properties produce desirable effects, given above in (60). Also

notable is the fact that switch languages appear in the typology of every true alignment

constraint. A proof that switch languages will occur with any definition of true alignment

can be found in the following chapter.
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Chapter 3

Proof of Switch Languages

Switch languages are amtailedtypological result when the constraint set includes three
common constraint types. The basic constraint types wvpnartuceswitch languages are
rhythm, alignment, angarsing This chapter systematically explores the inevitability of
switch languages, given these three constraint types.

The class of rhythm constraints contaihs\pse and* CLASH, which respectively
penalizeconsecutive unstressed syllables and consecutive stressdalesyll®arsing
constraint refers to a constraint such=aBIN or PARSESYLL, which influence the density
of foot parsing. The exact definition of alignment constraints is described further in the
following sectiors, as it varies slightly between the twarping densitiegdue to the
absence of unparsed syllables in a strongly dense language, a more stringent version of
alignment is needed).

Any constraint that puts a binary foot at the beginning of a tyk&ble word
(including constraints that are niypically thought of as alignment constraints, such as
NONFINALITY) will have this effect in the grammar. This minimum requirement is the
same for any parsing density, but the implementation of the alignment constraint for a
strongly dense language isgéitly different because all words are fully parsed. The
genealization about the entailmeat switch languages is based on these universals, not
on the subtleties of definitions of alignment constraints. Any of the true alignment

constraints from Chaet 2 will have this effect, as well as other foot alignment
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constraints, main stress alignment constraints, and constraintsldikeInALITY . Al
stress typologies include at least something with this property, including a system like
KagerOs @®1) which primarily relies on rhythm constraints instead of alignment
constraints. In KagerOs system, constraints which place main stress at the left edge are
still required-- and therefore, switch languages are still a result of his typology. This is
discussedurther in section 1.4,

The switch languages which result frorhapse and *CLASH are separable by
foot density;* LAPSE creates switch languages with sparse or weakly dense parsing, while
*CLASH creates switch languages with strongly dense parsing. Sédcteals with the
languages resulting froffLAPSE while section 2 focuses on the languages resulting from
*CLASH. In both cases, | will use a simple model with only three constraints to show that

a svitch language is an entailégbological prediction.

1 Sparse and Weakly Dense Languages

Switch languages with sparse or weakly dense parsing are produced by the rhythm
constraint LAPSE, a castraint penalizing unary feeind an alignment constrairih any
system that contains these three constrainssyitch language is inevitable. Even with
other constraints added @oN, it will always be possible for these three constraints to be

the top ranked and thus yield a switch language.
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1.1 The Constraints

There is more than one option for the anti-unary foot constraint; for example, definitions
of IaAMB and TROCHEE where one or both penalize unary feet (e.g. TROCHEE = *[uX],
*[X]), or FTBIN (*[X]). I will use FTBIN here, though any anti-unary foot constraint will
work.

Rather than committing to particular alignment constraint, INITIALFOOT stands in
for a class of alignment constraints, all of which look for feet to be aligned to the left
edge of a word. Violations for this constraint will either be zero or one; if there is no foot

aligned with the left edge of the word, there is a violation.

(1) Definition ofINITIALFOOT

assign one violation for each word that lacks a foot at the left edge

This is different from any of the individual alignment constraints discussed in Chapter 2,
but is a distillation of a fundamental property that all the alignment constraints share.
INITIALFOOT is not grounded in alignment theory, but is based on a shared crucial
property of all alignment constraints. For more discussion of possible alignment
constraints, see the previous chapter.
The crucial property (that all of the constraints in this class have in common) is
just whether there is a foot at the beginning of the word or not.
While the number of violations for INITIALFOOT does not necessarily match the

number of violations assigned by the individual constraints in the class it represents, the
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constraints will agree on which candidate is optimal. For every candidate that doesnOt
have a foot at the left edge, there is some relevant candidate that does; this does not mean
that every candidate with a foot at the left edge is better than every candidate without a
foot at the left edge for every version of a left alignment constraint. For instance,
consider the comparison (); three candidateand their violations o\LL-FEET-LEFT

are provided.

(2) Violations on AFL for three candidates

AFL
a) [Xu]-0-0-0-0-[Xu] 6
b) o-[Xu]-[Xu]-0-0-0 4
c) [Xu]-o-[Xu]-0-0-0 3

While the candidate in (a) has a foot at the left edge and the one in (b) ddb} isattill
doing a better job at aligning! of its feet to the left edge than (a) is; however, this is not
the relevant comparison. The candidat (b) could be improved by Wiag the initial
foot to the left edge, as in (c); thisthe relevant coparison. The comparison between
(b) and (c) shows that a candidate without a foot at thedigie can be improved upon by
having a foot to the left edge.

The table in(3) displays every twoand threesyllable candidate, algnwith their
violations for six different leftlumping constraintdrom the previous chapter The
seventh constraintNITIAL FOOT is the constraint used in this modelniTiAL FOoTOs
violations are a subset of the violations produced by the otherldefiping constraints;
every candidate which is considered to be an optimum by at least one constraint is also

considered to be an optimum byTIAL FOOT.
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The first group without shadingdicates candidates which are considered optimal by
every constrainta dashed line separates these froamdidates which are considered
optimal by someconstraint; shading indicates candidates which are considered optimal

by no constraint.

(3) Leftclumping constraint violations

Flele|e| § £

m o)< < -

2s | {[uX]} 0 0 0 0 0 0 0
{[Xu]} 0 0 0 0 0 0 0
{[X] -0} 0 0 0 0 0 0 0
B x1-xp | 0o | 1l o0l 1| o | 110
{o-[X} 1 111212 1 |11

3s | {[Xu] -0} O |0]0]0O] 0 J]O]oO
B X -[uxpp | 0o | 10l 1| o | 110
{[uX] -0} O |0]0|0|] 0 |O]oO
IX] -IXul} 0 |1/0|1] 0 |10
{[X]-[X] -0} 0 |1/0|1] 0 |10
{[uX] -IXT} 0 |[2/0|1] 0 |20
{IXu] -[XTy 0 |[2/0|1] 0 |20
{IXT-IXT-IXTy 0 |[2/0|2] 0 |30

{[X] -0-0} 1 |olo|0] o [0]oO
{IX] -0 IXT} 1 |2|1]1] 1 [2]0
{o-[uX]} 1 111212 1 |11
{o-[Xu]} 1 1212 1 [1]1
{0-[X]-0} 1 (1212 1 [1]1
{0-IX]-IX} 1 212 1 [3 1
{0-o-[X]} 2 [ 221 1 |21

As the above table showsniTIAL FooTOs violations are a subset of the violations

produced by other leftlumping constraints. There is no candidate considered to be a
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possible optimum by some other t{efumping constraint thaiNITIAL FOOT does not also
consider to be a possible optimum.

In fact, INITIAL FOOTis even more permissive than the other alignment constraints,
as can be seen in the final th®dlable candidate with zerwiTiAL FOOT violations --
{[X]-0-[X]}. All of the other leftclumping constraints assign at least one violation to
this constraint, yeINITIAL FOOT is satisfied by this candidate since it has an initial foot.

All of these constraints penalize an unparsed syllable at the left edge.

1.2 Laying Out the Model

The assumptions aboGEN, as well as the specific definitions for the constraints

described above are given(#).

(4) Assumptions of the model
GEN

Each foot is only 1 or 2 syllables
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CON
INITIAL FOOT:
one violation for each word that lacks an initial foot
*L APSE
one violation for each sequence of two consecutive unstressed syllables
FTBIN:

one violation for each unary foot

The table in(5) shows all possible candidatis two- and threesyllable words, and the
violations assigned to them by two of the constraints in our model. For simplicity, only
two- and threesyllable words are used here, but they are sufficient to show switching.
There are three kinds of predicteditch languagesn Chapter 2 (1) only the twe

syllable form is different from the others in foot type, (2) only the thydlable form is

different from the others in foot type, and (3) dddgths are one foot type and even
lengths are the other fottpe. With only twe and threesyllable words, we will capture

all three of these kinds of switching. Additionally, twand threesyllable words do not
distinguish between a sparse and a weakly dense parsing, so these results can be applied

to both of hose realms.
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(5) Violations for twe and threesyllable words

*LAPSE | FTBIN

2s | {[uX]} 0 0
{[Xul} 0 0
{o-[X]} 0 1
{[X] -0} 0 1
{IX] -[XT} 0 2
{o0-0} 1 0
3s | {[uX]-o} 0 0
{o-[Xu]} 0 0
{o-[uX]} 1 0
{o-o-[X]} 1 1
{[uX] -[X]} 0 1
{o-[X]-o} 0 1
{o-[X]-[X]} 0 2
{[Xu] -0} 1 0
{IXu] -[X]} 0 1
{[X] -o0-0} 1 1
{[X] -[ux} 0 1
{IX] -o-[X]} 0 2
{[X] -[Xul} 0 1
{[X] -[X] -0} 0 2
{IX] -[X]-[XT} 0 3
{0-0-0} 2 0

No shading indicates that a candidate is a possible optimum; ghiadicates thaa
candidate cannot win if these twomnstraintsare top ranked This is not harmonic
bounding, because this candidate can win under other rankings when additional
constraints are addedbut never while these two constraints are top rank&dile it is
possiblefor the shadedctandidateto win with the addition of another constraint, it is
always possible for these two constraints to be ranked higher than the new constraint.
Therefore, the only decision that can be made by lvaugked constraints will &

selecting between the set of optima determined by these constraints if there is a tie; if
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these candidates select a single optimum, lower-ranked constraints will be unable to do
anything.

With *LAPSE and FTBIN top-ranked, the candidate sets for both two- and three-
syllable words are winnowed down to a choice between two candidates. In each case,

there is an iambic option and a trochaic option, both with a single binary foot.

1.3Limited Possible Optima

Given that every permutation of the constraints is possible, I will now consider what
happens when *LAPSE and FTBIN are top-ranked. These constraints narrow the candidate
set down to a pair of candidates each for two-syllable and three-syllable words, as shown
above. The below table includes only those candidates selected by top-ranked *LAPSE
and FTBIN. Any set of constraints which winnows the candidate set down to this

comparison could be used in place of *LAPSE and FTBIN.

(6) Violations for twe and threesyllable wordswith INITIALFOOT

*LAPSE | FTBIN | INITIALFOOT
2s {[uX]} 0 0 0
{[Xu]} 0 0 0
3s {[uX]-0} 0 0 0
{o-[Xu]} 0 0 1

This table shows that there are two possible optima for two-syllable words, and only a
single possible optimum for three-syllable words when INITIALFOOT is added to the top-

ranked constraints. This means that, regardless of which two-syllable form is selected,
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the three-syllable form will always be the same. Some other constraint further down the
hierarchy will make the choice between [uX] and [Xu], such as IAMB or TROCHEE.

Specifically, there are two possible languages, provided in (7).

(7) Possible languages
a) All lambic Language
[uX]
[uX]-o
b) Switch Language
[Xu]

[uX]-o

Even when additional constraints are added, every permutation of constraints is possible;
there will always be some ranking where these three constraints outrank everything else.
This means that there will always be some permutation of constraints that produces a
switch language, although it is not the case that everypredicted language will be a switch

language.
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1.4 Discussion

Making a Choice at the Left Edge

In order to avoid switch languages, there cannot be any constraint which makes a
decision in the three-syllable candidate set without also deciding in favor of the two-
syllable candidate which has the same foot type. That is, if any constraint selects {[uX]-
o} without also selecting {[uX]}, or {o-[Xu]} without also selecting {[Xu]}, then a
switch language will always be predicted.

Even if the only alignment constraint simply aligns a single mainstress to the left
edge, this same property will emerge; this is true regardless of whether the constraint
wants the main stress-containing foot at the edge or the actual main-stressed syllable at
the left edge.

In the following table, MFL represents a constraint that penalizes not having the main
stress foot at the left edge, while MSL represents a constraint that penalizes not having
the main stress Syllable at the left edge. The ERCs here are perfectly symmetrical,
although the total numbers of violations are not. In two-syllable words MFL has no
preference while MSL decides in favor of a trochaic parse; in three-syllable words MSL

has no preference while MFL decides in favor of an iambic parse.



(8) Violation tableau: Main stresaligning constraints

MFL MSL
2s | {[uX]} 0 1
{[Xul} 0 0
3s | {[uX]-o} 0 1
{o-[Xu]} 1 1
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As the table in(8) in shows, each of these constraints can decidenéwof the word

lengths but not both; this means that, eitay, you will be left with a single option for

one word length but two options for the other word lengtimeaning switch languages

will be possible. The tableau fro(8) is repeated as a comparative tablea(®jnfirst

with both iambic parses as winners (a) and second with both trochaic parses as winners

(b).

(9) Comparative tableauvain stress aligning constraints

a) Alliambic
MFL MSL
2s  {[uX]} ~{[Xul} e L
3s | {[uX] -0} ~ {o-[Xu]} W e
b) All trochaic
MFL MSL
2s | {[Xu]} ~ {[uX]} e W
3s | {o-[Xu]} ~ {[uX] -0} L e

Switch languages areertain so long as there isome constraint which makes a

distinction between {Jux]o} and {o-[Xu]}, without distinguishing between {[uX]} and
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{[Xu]} -- or vice vesa. Any constraint which can make a choice for only one of those

pairs will ensure that the predicted typology contains a switch language.

The Need for Making a Choice at the Left Edge

We cannot do away with all constraints that make a choice atftredige, as there are
languages which crucially rely on such constraints. For example, consider the language
in (10), which is a leHaligned sparse trochaic language. Languages of this tygeasuc
Tunica (Haas 1953), neeme constraint toequirea foot at the left edge; otherwise,
rhythm constraints will force a single trochee to be anywldarein initial position.

Since Tunica has initial stress, there must be a foot in initial position and some constraint
which favos an initial foot. Any left-alignment constraint will suffice, including a
constraint that aligns only one foot per word lkeiGn-L(WD, FT) or aligns only the

main stress likéHEADLEFT. INITIAL FOOT stands in for the entire class of constraints that

minimally requires a foot at the left edge.

(10) Left-aligned sparse trochaic language
Language |2c 30 4o 56
Tunica [Xu] [Xu]-0 | [Xu]-0-0 [Xu]-0-0-0
(11) Left-aligning constraint necessary
*LAPSE INITIAL FOOT FTBIN
[Xu]-o ~ o[Xu] L w e
[Xu]-0-0 ~ o©[Xu]-o L W e
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Because languages like Tunica require some kind of constraint that prefers leftward
alignment, it is impossible to do away with all constraints of this type. Alternately, there
IS no constraint that can care about having a foot at the Igdtied11) but not in(8) or

(9); in order to have a constraint which differs on violations, it would have to be
something that is violated by not having a trochee akethedge of a word, without any
reference to iambs. We would then need to hamMeN-TROCHEELEFT, ALIGN-IAMB-

LEFT, ALIGN-TROCHEERIGHT, and ALIGN-IAMB-RIGHT in order to account for the full

range of stress patterns.

Avoiding Alignment Constraints

KagaOs (@01) proposal does away with constraints ke -Fr-L andALL-FT-R which
align multiple feet to word edges, in favor of only using rhyttonstraints. A system
which avoids the se of alignment constraints still cannavoid predicting switch
langagesbecause a constraint likéEADLEFT is still required to explain th&unicatype
languages

Kager doesassume the use of a constrdiké HEADLEFT which can alignmain
stress to an edgeThis constraint still has the relevant property for switch Uaggs:
deciding between candidates based on the presence or absence of a foot at the beginning
of a word. As shown with the Tunica case above, a constraint which places main stress at
the left edge of a word is necessaryherefore, KagerOs syststill predict switch

languages due to the presencéleADLEFTIN the constraint set.
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Aligning to the Right Edge

By symmetry, the same that is true fartiaL FOOT is also true fofFINAL FOOT; instead
of an alliambic language and a switch langudgeAL FooTt will produce an alrochaic

language and a switch language. A table showing the violation&wrhFoOT is given

in (12).
(12) Violations withFINALFOOT
FINALFOOT | *LAPSE | FTBIN

2s | {[uX]} 0 0 0
{[Xu]} 0 0 0
{o-[X]} 0 0 1
{[X] -0} 1 0 1
{IX] -[X1} 0 0 2
{o0-0} 1 1 0

3s | {o-[Xu]} 0 0 0
{o-[uX]} 0 1 0
{o-o-[X]} 0 1 1
{[uX] -0} 1 0 0
{[uX] -[X]} 0 0 1
{o-[X] -0} 1 0 1
{o-[X]-[X]} 0 0 2
{[Xu] -0} 1 1 0
{IXu] -[X]} 0 0 1
{[X] -0-0} 1 1 1
{[X] -[ux} 0 0 1
{IX] -o-[X]} 0 0 2
{[X] -[Xul} 0 0 1
{[X] -[X] -0} 1 0 2
{IX] -[X]-[XT} 0 0 3
{0-0-0} 1 2 0
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As with INITIAL FOOT, there are two possible optima for tsyllable words and
only one possible optimum for thregllable words, resulting in the two possible

languages listed i(13).

(13) Possible languages witiiNALFOOT
a) All Trochaic Language
[Xu]
0-[Xu]
b) Switch Language
[uX]

o-[Xu]

With either alignment constrairt in addition to the other two necessary constraings

switch languag is a predicted to be a part of tpology.

2 Strongly Dense Languages

The rhythm constraint that was used for sparse and weakly dense languayesrsas
the same switching effects will emerge with the ustiasH instead, if we look at the
stromgly dense realm. However, since the conditions are different f&€LASH, the
constraints will need to be different as well.

To achieve strongly dense parsing will require the useasBeESYLL instead of

FTBIN, and*CLAsH will replace*LAPSE The alignmentonstraint will also need to be
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modified somewhat.

2.1 More Restrictive Alignment Constraint

The alignment constraint used in the previous section only assigned a violation when
there was no foot at the beginning of the word; this constraint penalidgdhmse
candidates with an unparsed syllable at the left edge of the word. However, in the
strongly dense realm there are maparsed syllablesAll words are exhaustively parsed,

and so all words will have a foot at the edgehe version of alignmenised here in
strongly dense systems must be slightly stronger than the one used for the sparse and
weakly dense systems. While the previous version of alignment simply assessed one
violation when there was not a foot at the edge and no violations wioeh\aés present

at the edge, the constraint needed for strongly dense systems must be able to in some way
count how far away the feet are from the word edge.

A smaller set of candidates and constraints than the one used in the previous
section is providedhere; only exhaustively parsed candidates are shown, and constraints
which cannot sufficienthdistinguish between these candidates (e.g. those which look for
unparsed syllables) have been eliminated from consideratismg terminology from
Chapter 2,dft-clumping refers to a configuration where feet are as close to the left edge
as possible. For a strongly dense language, this means a unary foot at the left edge and

binary feet filling the remainder of the word.
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(14) Leftclumping constraint violations

BSYLLFT AFL LEFTCLUMP
2s | {[uX]} 0 0 0
{[Xu]} 0 0 0
{IXI-[X]} 1 1 1
3s | {[X]-[uX]} 1 1 1
{[X]-[Xu]} 1 1 1
{[uX]-[XT} 2 2 2
{[Xu]-[X]} 2 2 2
{[X]-[X]-[X]} 2 3 2

The general alignment constraint LEFTCLUMP has a subset of the violations of the other
left-clumping constraints which have a difference with respect to the strongly dense
candidates. Specifically, this constraint must favor every candidate which is considered
to be a possible optimum by any of the other left-clumping constraints, and disfavor the

candidates which are dispreferred by all of the other constraints.

(15) Leftclumping constraint definition
LEFTCLUMP: *{...! ...[
for each syllable, assign one violation if it is between the left edge of the

word and a foot

This constraint assesses one violation for every syllable that intervenes between some
foot and the left edge of the word; this definition is the same as the between alignment
constraint *! /...F (referred to as BSYLLFT in (3)). Although the last foot is not explicitly

mentioned in this definition, this constraint effectively counts the number of syllables
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between the beginning tiie word and the last foofThis is the version of general left

alignment that will be used for this section.

2.2 Laying Out the Model

The assumptions abo@eEN are the same here as they were for the sparse and weakly
dense cases; the only differenge the model is that the constraints ioNChave

changed.

(16) Assumptions of the model
GEN

Each foot is only 1 or 2 syllables

CON
LEFTCLUMP:

one violation for each syllable between left edge and final foot
*CLASH:

one violation for each sequence of twmsecutive stressed syllables
PARSESYLL:

one violation for each unparsed syllable

The table below shows all possible candidates for timal threesyllable words, along

with the violations assigned to them by two of the constraints in our mbideshadirgy



129

indicates that a candidate is a possible optimum; shading indicates that a candidate is not

a possible optimum with respect to these candidates.

a7) Violations for twe and threesyllable words

*CLASH | PARSESYLL

[w)
[w)

2s {[uX]}
{[Xu]}
{o-[X]}
{[X]-0}
{o-0}
{X]-[X]}
3s | {IX]-[uX]}
{[Xu]-[X]}
{[uX]-o0}
{o-[Xu]}
{o-[uX]}
{[Xu]-0}
{[X]-o-[X]}
{o-0-[X]}
{o-[X]-0}
{[X]-0-0}
{0-0-0}
{[X]-[Xu]}
{[uX]-[X]}
{X]-[X]-[X]}
{o-[X]-[X]}
{[X]-[X]-0}

ol Rl BN ol il E=J K==} Rl Heo) Rl Neo) R}l Neo) R} Neo) Re) Nl R} Reoll e} Ren)

el Bl =] K==) K==} ROCH N NS} I} NS} I (O 3 By BEl BN BEY e Nenll Rl Nenll B NON IEC Y BT Ran)

Although it is possible to for an eliminated candidate to be optimal with the addition of
new constraints, when these two constraints are highest ranked, they will make these
distinctions; only candidates which are possible optima here will be possible optima
when *CLASH and PARSESYLL are top-ranked.

These constraints narrow the candidate set down to a two-way choice for both the
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two-syllable and thresyllable word; the possible optima fron(l7) are the only

possibilities shown below i(iL8).

(18) Violations for two- and three-syllable words
*CLASH | PARSESYLL | LEFTCLUMP

2s | {[uX]} 0 0 0

{[Xu]} 0 0 0

3s | {[X] -[uX]} 0 0 1

{IXu] -[X]} 0 0 2

As the above table shows, the addition of the alignment constraint described in this
section makes a choice in the thesdlable case but not in the tvayllable case.This
means that, regardless of which taylable form is selected, the thrsglable form wil
always be the sameSpecifically, this means that there are two paeslanguages,

provided in(19).

(19) Possible languages
a. All lambic Language
[uX]
[X]-[uX]
b. Switch Language
[Xu]

[X]-[uX]

Even when additional constrésnare added, every permutation of constraints is possible;
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there will always be some ranking where these three constraints outrank exeejsel.
This means that thereillvalways besomepermutation of constraints that produces a

switch language.

2.3More Restrictive Alignment with Sparse and Weakly Dense

While a more restrictive version of alignment was needed @oasH and the strongly
dense system, this version of the alignment constraint will still produce switch languages
in sparse and weaklyedse cases.

As in the previous sectioriL Apse and FTBIN narrow down the candidate set t
the candidates shown {(80). When the more restrictiMeeFTCLUMP used in this section

is added, the same decision is made as before.

(20) Violations for twe and threesyllable words
*LAPSE | FTBIN |LEFTCLUMP
2s | {[uX]} 0 0 0
{[Xu]} 0 0 0
3s | {[uX] -0} 0 0 0
{o-[Xu]} 0 0 1

Even with this more restrictive alignment constraint, there is no change with regards to
the sparse and weakly denkeguages; there are still the two possible languages

provided in(21).
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(21) Possible languages
a. All lambic Language
[uX]
[uX]-o
b. Switch Language
[Xu]

[uX]-o

3 Discussion

This chapter details the claim thswitch languagesre aconsequence of three basic

types of constraints- alignment, rhythm, and parsingSwitch languages come into
existence due to the conflict between the placement of stress and the placement of feet.
Because switch languages are an effect of satisfying rhythm constraints above other
considerations, switch languages always have perfedternating stress. *L APSE
produces sparse and weakly dense switch languages, since there is at least one leftover
unparsed syllable in the word to interact withapse Strongly dense switch languages

are produced byCLASH, since the addition of a any foot can create a stress clash.
Since the constraints which produce switchiage necessary constrairgtssewhere in

phonolog, switch languages are antailedconsequence of the theory.
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Chapter 4

Case Studies

Two Australian languages from Queensland, both in the P&uagan family, are
examples of switch language¥idiny and Wargamayave a solid form switch stress
pattern; for both languages, eviemgth words are trochaic while otlehgth words are
lambic. In Yidiny and Wargamay, primary evidence for the foot type in each-word
length is regular vowel lengthening in iambic feet but not in trochaic feet. Further

support for this claim can be found in Chapter 5.

1 Yidiny
Yidiny is an Australian language extensively studied by Dixon (1977). DixonOs

comprehensive grammar and vocabulary list are the source of all data found in this

section.

1.1Yidiny is trochaic and iambic

Hayes (1982) argues that Yidiny must be a switch languageay etidence from Dixon
(1977) this pattern is also discussed as a consequence of certain Optimality Theoretic
metrical constraints in Alber (2005: 518McCarthy and Prince (189 also note that
Yidiny has uniformity of foot type within individual wordsub not across the entire
language, supporting their principle that requires uniformity of foot type within certain

domains. In Yidiny, evefength wordsare productively trochaic, while oddngth
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words are productively iambic. An illustration of the Yidiny stress pattern is provided in
(D.

(1) [Xu]-[Xu] even number of syllables: trochee, trochee

[uX]-[uX]-0 odd number of syllables: iamb, iamb, unparsed syllable

Since the locations of stress predicted by switch languages are indistinct from those
predicted by uniform foot type -- both yield the same 0XoXo pattern -- additional
evidence for foot boundaries or foot type is needed in order to establish that Yidiny is a

switch language.

1.2 Stress pattern of Yidiny

Every Yidiny word has perfectly alternating stress (Dixon 1977: 40). Long vowels are
always only in stressed syllables, but it is not the case that every stressed vowel is long
(Dixon 1977: 40). The only Yidiny words that consist solely of short vowels also have
an even number of syllables; every odd-length word has at least one long vowel in it

(Dixon 1977: 41, 43).

1.2.1 Evenlength words

Words with all short vowels have stress on the initial syllable, with perfectly alternating
stress falling on every odd-numbered syllable afterwards. In this quantity insensitive
sublanguage of Yidiny, initial stress indicates that these words are trochaic — though this
only applies to even-length words, since there are no odd-length words with all short

vowels. (Dixon 1977: 40-41, 43)
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(2) six (light) syllables, three trochees [Xu][Xu][Xu]

[ +m.hi].[I$." al] .[#een.da [LL][LL][LL]

Otwerr VBLSR-DAT SUBORDO

There are also evdength words with underlying long vowels, but there is no
lengthening process applied to them. Minimal paiksstitate that there is a length

contrast in evefength words.
(3) LL: milan @lat rock® wod Ospear handle (generic)O

LH: maltn Oright hand® wuke  Oriver, snake speciesO
Although stress is generally initial in eviangth words, an underlying long vowat an
everrnumbered syllable can force an iambic rather than trochaic foot. In the examples in
(3), the words with only short vowels have initial stress, while the words with a final long

vowel have final stress. More dissimn of these words can be found in section 3.1.1.
1.2.20dd-length words

Unlike evenlength words, which either contain all short vowels or have faithfully
realized underlyingly long vowels, every ebithgth word has at least one long vowel in
it. (Dixon 1977: 41, 43) Specifically, alllong vowet must be in one of the even

numbered syllableslf there is not an underlying long vowel in the penultimate syllable,

vowel lengthening will apply.

(4) five syllables, two iambs [uX][uX]o
[bur.wt].[li." £:].na [LH][LH]L

OjumpsoING-COMIT-PURFO
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The stress pattern of the elimhgth words is compatible with a trochaic analysis §5)in
but evidence for foot boundaries supports the hypothesis thaleogith words are
lambic. More detils on the various forms of evidence for foot boundaries, including

vowel lengthening, can be found in the following section.

(5) alternate analysis:
five syllables, two trochees o[Xu][Xu]
*bur]wi:.li].[! $:1.ng L[HL][HL]

OjumpsoING-COMIT-PURFO
1.3 Evidence for foot type

There are fouforms of evidence for foot type and foot boundaries in Yidiat will be
brought forth and assessdle evidenceevealsa trochaic analysis in evdangth words

and a iambic analysis in odtbngth words. The primarypiece of evidence, briefly
mentioned in the previous section, is the fact that there is a regular process of lengthening
stressed vowelsnly in oddlength words; this means th#te oddlength wordsare
lambic but not the evetength words. Chapter 5 deals extensively with vowel
lengthening in trochaic languages, and argues that the kind of vowel lengthening in
Yidiny is only found in iambs, not trocheesAnother form of evidence comes from
reduplicatio, where an entire foot is the target of reduplication; the foot is an iamb in
oddlength words but a trochee in eviemgth words. Dixon (197741-42) also has
recordings of singing in Yidiny, whef@ixon argues thathe singer leaves out an entire
foot (Odisyllabic stress unit@ile taking a breath; there too, the missing foot is a trochee
in evenlength words but an iamb in odength words Finally, there is evidence that

unparsed syllables can be deleted under certain phonological condition¥/idingas a
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weakly dense language, the only unparsed syllables occur teogith words. If the
unparsed syllable were deleted from the left edge of the worduld meana trochaic
parse; however, since the unparsed syllable is deleted from theedght this also

indicates an iambic parse for the dddgth words.
1.3.1Vowel lengthening

Lengthening a stressed vowel medhat feet are iambic (Gonzalez 2003, Hayes 1995
also seamextchapte). Vowel lengthening occurs in every olioshgth word thatloes not
already contain a long vowel, assuring an uneven iamb for the main stress of the word.
However, there is no such lengthening process in-regth words. Since evdangth

words are trochaic instead omaic,they do not also undergo this tgghening process.
1.3.1.1 Length contrast and predictability

As described in the previous section, there is a length contrast in Yidiny. Certain
morphemes do have underlgitong vowels, which is the primawyay to have a long
vowel in an evedength wordsince there is no regular process of lengthénifigere are

a number of affixes with underlying long vowels, which can appear in words with an
even number of syllables. Whamderlying long vowels occum evenrlength wordsit is
possible to have arambicparse The datafrom (3) above is repeated here to illustrate
the length contrast in evdangth words. Note that the words with underlying long

vowels have an iambic parse rather than a trochaic one.

! bixon (1977: 7783) also describes a process of-Pwic Lengthening, where a word final /y/

is deleted after Jj and the [i] is lengthened to compensate. This can also produce long vowels in
evenlength words, but it is not the same process as the regular penultimate lengthening in odd
length words.
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(6) [LH]: [m#an] Oflat rockO [watu]  Ospear handle (generic)O

[LH]: [mattn] Oright handO [wulag  Oriver, snake speciesO

According to Dixon (1977), there is an audible phonetic difference between underlying
long vowels and those that have been lengthened. Underlyingdareds are noticeably
longer than tbse that have bedengthened. This difference means that there is no doubt
in terms of whether a vowel is underlyingly long or has been phonologically lengthened.
While the only long vowels in evdength words are werlying, there arg@redictable

long vowels in oddength words. Specifically, every odiehgth word has a long vowel

in the penultimate syllable. However, it is still possible to have underlying long vowels
in odd-length words. Consider the exampleq#) which show oddength words with

underlying long vowels as well as the predictable vowel lengthening in penultimate

position.
(7) underlying long vowel: /burwa:li"alna/ ! [bur.wt:].[li." F:1].na
OjumpasPECTECOMIT-PURFO
no underlying long vowel: /maitindd'alna/ ! [ma#n].[da"t:1].na

Owalk zomIT-PURFO

1.3.1.2 Vowel lengthening and shortening

If there is no underlying long voweh an oddlength word then vowel lengthening
applies to the penultimate vowel. It is cléhat the vowel is not underlyingly long
through examination of alternations ag8) There are an odd number of syllables in the
underlying form of OdogO /gudaga/ and an even number of syllables in the underlying

form of Orather® /mudam/. The purposive affix [gu] changes the number of syllables for
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each, but it is always only the otihgth words that have long vowels. This illustrates

that the length of the vowel is not coming from the affix nor the root.

(8) ODD: /gudaga/-~> [gu.dt:].ga /mudam+guf~> [mu.di:m].gu
OdogO OmothepurpPosIivEQ
EVEN: /gudaga+guf [goe.da].[gf.gu] /mudam/-> [mece.dam]
OdogrurposiveO Omother®

In fact, in every word with an odd number of syllables, the penultimate vowel is
lengthened. (Dixon 1977: 4, 43) If there is an evemumbered syllable in the word
which is already long, it is allowed to surface faithfully; however, there is no requirement
that any vowel other than the main stressed penultimate vowel lengtheftise data in

(9) -- repeated from above shows an underlying long vowel surfaces faithfully, but

only the penultimate vowel is lengthened.

(9) underlying long vowel: /burwa:linalna/ - [bur.wa:.li.na:l.na]
OjumpasPECTECOMIT-PURFO
no underlying long vowel /madindajalna/ - [madin.dana:l.na]

Owalk zomIT-PURFO

Because there are affixes withderlying length, it is possible to haa underlying long

vowel in a spot that should be the weak position of a foot. When this happens, the vowel
is shortend. (Dixon 1977: 7476) For example, consider the antipassive sutfidn],

which lengthens the preceding vowéh an oddlength wod like /bargndatiina/ Opass
by-ANTIPASS-PURFO We expect penultimate lengthening to create a long vewesulting

in both the third and fourth vowel having long vowels. The result is that the underlying
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long vowel from the suffix is shortened, leaving the penultimate vowel as the sole long

vowel in the word.

(10) underlying form illicit long vowel vowel shortening
/bagand:! i"a/ *[bargan.[da:.!i:]."a [bar.gan].[@&.!i:]."a

Opass byNTIPASS-PURFO
1.3.2Singing

In a recording of a native Yidiny speaker singing, Dixon (19/1742) observed that the
singer always missed an entire f¢@disyllabic stress unit)en takinga breath. In an
evenlength word, a trochee was missing as in <b&egu>; in an oddength word, an
lamb was missing -- as in <bu.gce:>Since an entire foot is missing in each case, this
supports this claim that evéength words are trochaic whileddlength words are

iambic.
1.3.3Reduplication

The domain of eduplication in Yidinyis a disyllabic foot (Dixon 1977 86, 156157,
Hayes 1982, McCarthy and Princed69233). If, instead oftargeting the entire foot, the
templatewas a CVCV sequencehdre would be no explation for why the coda is
included in the reduplicarm words like["$.1al] ! ["f.lal].[" f.1al] Olots of big (ones)D

the templatavas a CVCVC sequence, there would be similarly no explanation for why

the coda isiotincluded in words like [mu.lf].ii  [mu.l].[mu.lt].ri Qinitiated men.O
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(11) root reduplicated form copied
< | [bala] ‘woman’ [bu.!a].[bu.! a] ‘women’ CvCv

g

Qo

o

% ["a.lal] ‘big’ ["a.lal].["4.1al] ‘lots of big (ones)’ | CVCVC
< [mu.l&].ri ‘initiated man’ | [mu.la].[mu.14].ri ‘initiated men’ CvCv

g

Q@

% [gin.dal].ba ‘lizard’ [gin.dal].[gin.dal].ba  ‘lizards’ CvCvC

Since the reduplicated material consists of a complete foot, it is easy to examine the

disyllabic unit and note the headedness. In even-length words, the foot being targeted as

the domain of reduplication has initial stress, revealing the feet in even-length words to

be trochees. On the other hand, the foot being targeted in the odd-length words has stress

on the final syllable, revealing these feet to be iambs.

If the odd-length words were right-aligned trochees instead of left-aligned iambs,

the footing would be as shown in the table below. As a result of this footing, the

reduplication would then be something like the forms shown in the rightmost column

below.
(12) root with trochees only incorrect reduplicated form
*mu.[l4.r1] ‘initiated man’ | *mu.[l4.ri].[l4.r1] ‘initiated men’
odd-length

*oin.[dal.ba] ‘lizard’ *gin.[dal.ba].[dal.ba]  ‘lizards’
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1.3.4 Vowel deletion

About 85% ofYidiny words can be evenly parsed into feet, without extra unparsed
syllables (Dixon 1977: 40) One reason fothis fact is thatmost affixes have two
instantiations, adding an odd number of syllables to-leddth stems and an even
number of syllables (including zero, such as adding a coda to a-finaledtem) to even
length stems- yielding an even number ofltables in either case(Dixon 1977: 4041,
44-68) Yidiny consists of about3D0 nominals; about 91 of these are trisyllables that
meet the phonological conditions to delete the final vowabroving their performance

on PARSESYLL. (Dixon 1977: 56)
1.3.4.1Generalization from Hayes

Hayes (1997) observes a pattern missed in the original Dixon (1977) analysis of the
vowel deletion. Following Dixon, Hayes notes that this deletion only applies to-vowel
final trisyllables where the final consonant of therdis a possible coda in Yidiny.
HayesOs contributiés the observain that there is a strong temay to delete the final
vowel only when it is recoverable from the truncated sterpecfically, the

generalization is provided ({13).

(13) Deletion of the final vowel occurs if:
a. final vowel is identical to penultimate vowel

b. final consonant is nasal and final vowel is [u]

Predictability of the final vowel comes from the two sources listed above. In DixonOs
complete list of trisifables that delete the final vowel, 24 of the 25 which end in a nasal

have [u] as the final vowel. Of the 66 deleting trisyllables that do not end in a nasal, 50
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have the same vowel for both the second and third vowels. An additional 6 trisyllables
alternate between a vowel that matches the penultimate vowel and one that doesnOt; 3
have an unspecified final vowel that changes to match whatever vowel follows in a suffix.
Only 7 of the 66 deleting trisyllables that end in a-nasal have a mismatch beewethe

deleted vowel and the penultimate vowel.

According to Dixon, lhere are an additional 35isyllables that end in a CV
sequence where the C is a possible coda, but deletion does not occur. Only 20 of these
trisyllables are listed in DixonOs glossaoyt a much smaller percentage of these
trisyllables fit the pattern described above; that ispans of the trisyllables that do not
delete the final vowel, that vowel is not predictable fid@3). Only 7 of the nordeletes

are predictable, while 13 would not be predictable.
1.3.4.2Delétion not insertion

The motivation for this truncation, when the phonological restrictions on codas and
predictability of the deleted vowel allow it, is to produce a disyllabic word withetrag
unparsed syllable. Because only dddgth words have an unparsed syllable, this
process only occurs in trisyllables (and pentasyllabldsch Dixon mentions although

no examples are provided YidinyOs preference for words with an emamber of
syllables makes sense in terms RARSESyLL, since it yields words that can be
exhaustively parsed into feet. Since it is the final syllable that deletes irerogtt
words, this indicates that it is the final vowel that is unparsed. If the final viswel
unparsed, then this means that the word must be parsed into iambic fé&d) gtsows,

a trochaic parse would mean that the unparsed syllable is initial rather than final, and

there is no explanation for why deleting fiveal syllable would improve oRARSESYLL .
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In fact, given the resulting stress patteantrochaic parse would mean that the truncated
form has both an unparsed syllabled a unary foot, while the iambic parse yields two

perfect feet.

(14) lambic feet: Trochaic feet:

[uX]-[uX]-0 ! [uX]-[uX] <0> o-[Xu]-[Xu] ! o-[Xu]-[X] <o>

Counting the deleting trisyllables that alternate between predictability and mismatch and
those where the final vowel is unspecifiechasobeying the pattern, 87 of the 111 listed
trisyllablesdo obey the pattern laid out ({13) -- 78% compliance with # phonological
generalization.

Hayes (1997) actually argues that this process is insertion of a predictable vowel
rather than deletion; however, if $hivere the case, the deleting trisyllables (which would
actually be inserting disyllables) would need to be compared with digdlables-- not
the trisyllables. There are 215 disyllabic nominals of the appropriate form in DixonOs
glossaryif it werenot a recoverable vowel being deleted, but rather a predictable pattern
of insertion, there is no reason why the insertion could not apply to any of these non
inserting disyllables. If we consider this to be an insertion process rather than a deletion
ong then there is only 24% compliance with the pattern. While Dixon provides every
example of a deleting trisyllables, there are far more disyllables that are not listed; with a
more complete list of twgyllable nominals, the percentage would drop stildo

without any chance of increasing.
1.4 OT analysis

No special mechanism is required to account for Yidiny. Using basic constraints that are

necessary elsewhere for prosodic theory, the footing and subsequent stress pattern of
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Yidiny are contared withn the basic typology. The analysis provided here is an
abstraction of the system, ignoring segmental processes like deletion. The stress pattern
of Yidiny, including the switching of foot type, is captured by this analysis. Additional
constraints wouldbe required to analyze vowel deletion, such Mwsx, DeEp, and
constraints which refer to vowel features.

Using only the six constraints from System Zero plus an alignment constingint,
basic stress pattern ¥idiny can be accounted forThere are six catraints in System
Zero: two foot type constraintdajus and TROCHEE, two foot parsing constraints
(PARSESYLL and FTBIN), and two rhythm constraints L(ApSE and *CLASH). These

constraints are defined (&5).
(15) Constraint defiitions

(a) lavB (P&S 1993)
For each foot that is not righteaded, assess one violation.
*[Xu]

(b) TROCHEE(FOOT-NONFINAL) (P&S 1993, Tesar 2000)
For each foot that is righteaded, assess one violation.
*uX], [X]

(c) PARSESYLL (P&S 1993)
For each syllable #t is not parsed into a foot, assess one violation.
*_0-

(d) FTBIN (P&S 1993)
For each unary foot, assess one violation.

*[X]
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(e) *L APSE (Selkirk 1984, Kager 2001, Alber 2005)
For each sequence of two unstressed syllables, assess one violation.
*-0-0-, -0-[u, u]-o-, u]-[u

(f) *CrLASH (Liberman & Prince 1977, Alber 2005)
For each sequence of two stressed syllables, assess one violation.

*X] -[X

It should be noted that there is an asymmetry in the foot type constrBRUSHEE
penalizes unary feet, whilems doesnot. This asymmetry prevents the promotion of
unary feet due to the satisfaction of both foot type constraints by the unary foot. Instead,
IaAmMB penalizes only bisyllabic trochees, allowing bisyllabic iambs and unary feet, while
TrocHEeEallows only bisylabic trochees, penalizing bisyllabic iambs and unary feet.

In addition to the six constraints described above, it is also necessary to have a left
aligning constraint. The details of the rankings depend on which alignment constraint is
being used, so itsinecessary to commit to a particular alignment constraint. For the
purposes of providing a ranking, the constraint that will be us&dLid~eeT-LEFT (AFL),

defined below.

(16) All-Fed-Left (AFL)
for each foot, assign one violation for every syllable thirienes between that

foot and the left edge of the word

The total rankings that are necessary for Yidiny stress are providdd)in Note that

there are two possible rankings, since eithetPSeor PARSESYLL can be resporisie for
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dominating AFL. Additionally, *CLASH is not doing any work in terms of getting the

foot structure and stress pattern of Yidiny.

(17) Yidiny rankings

FtBin ‘Clash Ft?in ‘Lapse ‘Clash
ParseSyll ParseSyll A#L
AFL ‘Lapse Trochee
Trochee lamb
lamb

The only difference between the diagram in (a) and the diagram in (b) is which constraint
from the set of *LAPSE and PARSESYLL is dominating AFL. This is an irreducible
disjunction, as shown in the skeletal basis (Brasoveanu and Prince 2005) below. Both the
skeletal basis and its support (as schematized data) are provided here to illustrate the
disjunction (calculated by the RUBOT component of OTWorkplace, Prince and Tesar

2007-2013), but all rankings are shown and discussed separately in the following pages.
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(18) Grammar of Yidiny

a. Skeletal Basis

< v | > 3
BIE 8|8 |z |58
PlE|F|E| T8
o —
ERC1°ERC2 o #l # I I
ERC3 I 1 I O I I I
ERC4 I ey I # I
ERC5 I I I ) # I
ERC6 I I I I ) #
b. Support
N Q =>~ g
25|83 2<%
(@] z 1S 2 < o ©
. * ¥ | & =
Input Winner Loser
ERC1 /ooo/ | {[uX]-o} {[Xul-[X1} rpn #omrponmypr
ERC2 Joooo/ | {[Xu]-[Xul} | {[X]-[uX]-o} S 1 < O
ERC1°ERC2 I ! #l#H | " H
ERC3 Joooo/ | {[Xu]-[Xul} | {o-0-0-0} 1 mypmryp"r # 1 #
ERC4 /ooo/ | {[uX]-o} {[Xu]-o} I ey mrpn I # !
ERC5 /ooo/ | {[uX]-o} {o-[Xu]} I I I I A
ERC6 Joo/ {[Xul} {[ux1} I I I I ot #

ERC3 in the skeletal basis has tWs (ParseSyll and *Lapse), as the shaded cells in (a)
point out. This is the source of the disjunction in Yidiny, since these two constraints
cannot be ranked with respect to each other and either could be responsible for
dominating AFL.

The generalizatin about switch languages, explained in more det&hapter 3
is that a switch language emerges when an alignment constraint, a rhythm constraint, and
an antiunaryfoot constraint outrank the foot type constraints. Asdheve lattices

show, theseanditions are met in the Yidiny rankings. The alignment constraint is AFL,
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the rhythm constraint is *ApPSE, and the antunary-foot constraint is FBIN. All three of
these constraints dominate the highest ranked foot type constraint, wihrbaseefor
Yidiny.

Although TROCHEE is dominated by these three constraint types in order to
produce switching, when none of the higher ranked constraints forces a particular foot
type, Yidiny generally prefers to have trochees instead of iambs. In theylable
word, either parse would do equally well in terms of rhythm or alignment; the only
difference between the winner and loser is that the winner has a single trochee while the
loser has a single iamb. This comparison shows that the highest ranked foot type

constraint iISTROCHEE

(19) TROCHEE>>I|AMB

"#508 ['(")* & [+)*& | .%/("§ 0+1#-)§ 0231-451*)673 8.+4 I"#$%&d '()* &
avalileg:(wHlint&:wal).& )&]| )& | )& | )& | )& +, | -

In order to force switching foot type in order to improve on alignment, AFL must
dominate TROCHEE (20) shows that AFL must dominate the foot form constraint
TROCHEE The winner hasraiamb instead of a trochee, but the foot is aligned perfectly

at the left edge; the loser satisfies trochee, but at the expense of left alignment.

(20) AFL >>TROCHEE

ras& (™M) &  |+)*& 9%/("0+1#-)]0231-451*-)679 /- {I"#$%&] I"#$ ¢
gudayadd:(gu.df:)gad{:gu.(df.gy;| )&| )& | )& Y& |+, -, & %

IAMB also contributes a W to the ERC above; however, fusing the comparisons
(Brasoveanu and Prince 2005, 2011) fréf®) and (20) shows that AFL must be

responsible for domating TROCHEE
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(21) Fusion of (19) and (20)

"#$9& '%()"& *+,#-. § */0,-1 § 2,3-.4508 "# § $%&'())q *+,- !
(20)& & & | .& & | .1 # | .1/
(19)& & & | .& & | 1] #
(19)620)& & & | & & | .1 # 4

*LAPSE must also dominate TROCHEE in order to get switching of foot form. If,
instead of switching foot type, there was simply a trochee at the left edge of the word,
there would be an additional violation of *LAPSE. (22) illustrates this point; the winner
has no lapse but violates TROCHEE, while the loser has only a trochee but produces a

lapse.

(22) *LAPSE >> TROCHEE

M"#$%&  |7)".3 & +8-.3& '%()"40#+12)*/0,-1 42,3-.4504 9'+ 4 $%&'()){ "#$%!
:gudaga/d;(gu.da:).ga}(;gu.da).gag .&| ./ L& & | L& #H &!

Again, IAMB also contributes a W to the ERC, but fusion will again reveal that this W is
superfluous since TROCHEE must dominate IAMB.

As described above, the third constraint that must dominate the top-ranked foot type
constraint is FTBIN. As the Hasse diagrams in (17) show, FtBin dominates TROCHEE
through transitivity; FTBIN dominates AFL, which dominates TROCHEE. In (23)a, the
winner lacks a unary foot while the loser improves on left alignment (through
hyperalignment). (23)b shows that Yidiny is weakly dense rather than strongly dense.
Note that the difference between the winner and the loser is that the winner has an

unparsed syllable while the loser has a unary foot.
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(23) FTBIN >>AFL, PARSESYLL

I"#$98, 'Y & +)* & I"#$94 +/#-) §.01/-2d'(0*+,-.. &0 { Trochee [ lamb

3/4&mdaganid§gce.da).(gf.ni)|§gce).(da.gf) @ 1 & )& )& 1& .l w L

384§6bdagak |Ggu.df:).gak |68ce)da.gi)& 1& )& )& 0& 18 )& w

3/49384 & & 1& )& | )& & | 0& w L

In both of these ERC&TBIN does not contribute the only W; however, fusing these two
comparisons shows th&trBIN is the only possible dominator for boBARSESYLL and
AFL. The lingering additional W fronTROCHEE can be shownot be superfluous by
additional fusion with(20), which shows that AFL must domina¥&ocHEE and is
therefore unavailable to dominate AFL &PRRSESYLL.

Accounting for tle difference between the two versions of the Hasse diagham
tableau in(24) indicates thaeither* LAPSE or PARSESYLL must dominate AFLthis is the
one true disjunction in the grammarThere are two WOs in the comparative tableau,
showing that either constraint could be resgaesior dominating the L contributed by
AFL. The winner has neither a lapse nor any unparsed syllables, with all syllables evenly
parsed into feet; the loser features a sequence of two unparsed syllables, producing two
violations of PARSESYLL, and a sequeee of three unstressed syllables, producing two

violations of L APSE

(24) *LApseor PARSESYLL >>AFL

"H#$08  ['("M)* & +)* & 1%;("420(3*H.01/-2{'()*+,-.. {/10 {<*,=2)) {lamb
Sgudagani®fgeoe.da).(gt.niyggoda).ga.n® )&| 1&| )& 1& | & )& L
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2 Wargamay

Wargamay is arustralian language from Queensland, in the same language family as
Yidiny. All data and generalizations on Wargamay phonology in this section come from

Dixon (1981).

2.1 Stress pattern of Wargamay

Wargamay is a quantity sensitive language, presenhrgléngth of underlying long
vowels in initial position. In the quantity insensitive sublanguage of Wargamay, the
observed stress pattern is the same as the stress pattern of Yidiny. In words with an even
number of syllables, stress falls on the iniggllable and every oddumbered syllable
afterwards; in words with an odd number of syllables, stress falls on the peninitial
syllable (which undergoes vowel lengthening, Dixon 1981:22) and every even

numbered syllable afterwards.

(25) Evenlength words, sess on odaghumbered syllable@ixon 1981: 20)
a. bt.da Odogd
b. g.daws.lu Ofreshwater jewfishO

c. mcel an Omountai®BSO
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(26) Oddlength words, stress on evaombered syllables peninitial vowel
lengthened (Dixon 1981: 2P1)
a. gagtl.ra Odilly bagO
b. du."tl.gaym®“ri MliagaraVale FROMO

c. mu#tin.da OmountaihOCO

The excetion to this pattern is when there is an underlying long vowel in initial position,

in which case the first syllable is always stressed.

(27) Long vowel on first syllable
a. moe:ba Ostone fishO

b. g:.bala Ofig treeO

Like Yidiny, Wargamay (Dixon 1981) is bothmbic and trochaic. In evdangth words,
feet are trochaic, while feet are iambic in dddgth words. Evetength words are filled
completely with trochees, resulting in initial primary stress;-letdth words leave the
final syllable unparsed, reldimg in primary stress on the second syllable. In both lengths

of words, secondary stresses are on every other syllable following the primary stress.

(28) Evenlength words, trochaic feet
a. (bt.da) Odogd
b. (g'.da).(we.lu) Ofreshwater jewfishO

c. (mce.an) OmountaihBSO
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(29) Oddlength words, iambic feet
a. (ga.g¥).ra Odilly bagO
b. (dugf).(gay.m*).ri Miagaravale FROMO

c. (muptn).da OmountaiOCO

The above pattern holds for the quantity insensitive sublanguagéagfamay, in all
words with no underlying long vowels.
Vowel length is contrastive in Wargamay, but underlying long vowels are only

preserved in initial position.

(30) Contrastive vowel length

a. nana O1lpl pronoun, SA formO na:na Ointerrogative pronoun, 0 formO

b. badi Oto hook a fish® ba:di  Oto cry, weepO
c. giba Oliver® gi:ba  Oto scratchO
d. dura Ocloud, skyO dura  Oto rubO

e. dulu ObuttdsO duslu  Oblackd

f. nuba Obark bagh nu:ba Oto sharpenO
g. ganda Oto burn, cookO ga:nda Oto crawlO

If the first syllable of a wordhas an underlying long vowel, primary stress is on the first

syllable regardless of word length.
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(31) Long vowel on first syllable
a. mee:..ba Ostone fishO

b. g:.bala Ofig treeO

Separately from the underlying long vowels, Wargamay also lengthens the
primary stessed vowel in certain circumstances. All monosyllabic words in Wargamay
contain a long vowel; although Dixon does not give any examples of alternations, the
implication is that an underlyingly short vowel would be lengthened in a monosyllabic
word. Undelyingly short vowels which are lengthened on the surface are distinguishable
from underlyingly long vowels which preserve their length. Underlying length Ohas
stronger and more consistent quantitative realisatiixon 1981)

The primary stress vowes also lengthened whenever the word is parsed with
iambic feet. This means that the second vowel is lengthened in every word with an odd
number of syllables and no underlying long vowels. These lengthened vowels are not as
long as the underlyingly lanvowels, and are marked asiwstead of V:. In the example
below, both words share the root for OmountainéanhuThe second word has an affix
which yields an oddength word instead of an ewdength word. Since the oddngth

word is iambic rather than trochaic, the stressed vowel is lengthened.

(32) Vowel lengthening in iambic words
a. (mogtan)  OmountaiwhBSO

b. (mu#f'n).da OmountaithOCO
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2.2 OT analysis

No new or special constraints are needed for an OT analysis of Wargamay. As in Yidiny,
this pattern of switching foot type between iambs and trochees based on word length is an
expected result from the interaction basic prosodic constraints. This analysis uses the six
constraints from System Zero (IAMB, TROCHEE, PARSESYLL, FTBIN, *LAPSE, *CLASH)
plus two alignment constraints (AFL and AFR). Since Wargamay is quantity sensitive,
the Weight-to-Stress Principle (WSP; Prince 1990) is also needed to yield the observed
results. To distinguish between the principle and the constraint based on it, the concept is
referred to throughout as WSP (Weight-to-Stress Principle) and the constraint as WTS

(Weight-to-Stress). More on the WSP can be found in the following chapter.

(33) WTS

assign one violation for every unstressed heavy syllable

The total ranking for Wargamay is provided in (34). There are two possibilities, since

either *LAPSE or PARSESYLL can be responsible for dominating AFL.
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(34) Rankings for Wargamay

' FtBin WTS | [*Clash ||| | FtBin WTS | [ ‘Clash |
j ParseSyll ‘Lapse | ParseSyll ‘Lapse |
- | 1
AFL | | AFL
AFR | Trochee | Trochee " AFR
| lamb lamb

Because there is no way to determine whether *LAPSE or PARSESYLL dominates AFL,
there is an irreducible disjunction in the ranking for Wargamay. The entire skeletal basis
for Wargamay and its support (with schematized data) is provided in (35). (Calculated

by the RUBOT component of OTWorkplace.)
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(35) Grammar of Wargamay

a. Skeletal Basis

IEEEOREINE

! 2L E ;6 o @ |3 l/

= & X X —

= v ] ~T#le] =]~

= ™ v T#&#] =™

=@ " ™| ~[vrefve ] ~]m™

Al ™ e

=@ " ™ ] vl #|a"

¢ =] ™1™~ =]r] =] #

b. Support

§ - | - © &l N

: 2lL|5 (32|58 ¥

‘&5DE| -%&&21 | 47+21 ) S | E
=9(>!| E7F77E8 GHIBA! [GHIBY ' "] [ =] # [ # v "] v ] =] ™
=9(?!| E7F77E GHIB! |GHDwL | ™ | ™ [ v = [ # | = [ v =] #
=9(@| E7777E GHIBEIDA| GRKeweL| ™ | ™ [ = [ 1 [vr | & = # ] #
=9(Al| E777E | GHDML | GHIBaL | ™ | ™ | ™| = [ v =] # | = |1~
=9B!| E777E | GHD®@! |[G®DIL| ™ | ™[ ™[ = =~ [ # | # 1"
=9(C!| E77E |GHIDJL |GHDWL | ™ | ™ [ = = = [ =]v] = #

The sladed cells in (a) from ERC3 show the source of the disjunction; in the skeletal

basis, there are two WOs (fr@arRseSYLL and *LAPsE) that could each be responsible

for dominating the L. The support from (b) is separated out and shown in detail below.
To induce a switch language, an amtiary foot constraint, a rhythm constraint, and

an alignment constraint must outrank the foot form constraints. In Wargamay, these

constraints ar€TBIN, *L APSE, and AFL. As shown it36), TROCHEE outrankslAmMB in

Wargamay, s&TBIN, *L APSE, and AFL all must dominaféROCHEE
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(36) TROCHEE >>[AMB

Input |Winner |Loser FtBin | WTS | ParseSyll | Lapse | AFL | I"#$%&¢§ AFR | '()*
/bada/ [{(ba.da)} |{(ba.da)} | e e e e e +, e -

Feet are left-aligned in Wargamay, so AFL outranks AFR as well as TROCHEE.

(37) AFL >> TROCHEE, AFR

Input Winner Loser FtBin | WTS | ParseSyll | *Lapse| ./- [!"#$%&{§ ./0 |lamb
/gagara/ |{(ga.gd).ra} |{ga.(ga.ra)}| e e e e +, - 0

In the comparative tableau above, lamb also contributes a W to the ERC. In a vacuum,
IaAMB could also be responsible for dominating TROCHEE and AFR; however, the
comparison in (36) shows that TROCHEE must dominate IAMB. Fusing the comparisons in
(36) and (37) eliminates the disjunction, proving that AFL must dominate TROCHEE and

AFR.

(38) Fusion of (36) and (37)

FtBin | WTS |ParseSyll| *Lapse | ./- | "#$%&4 ./0 |'()* ,
(37) e e e e + -, ]+
(36) e e e e e, +, e, ="
(36)°(37) e e e e +, - - -

Because AFL dominates TROCHEE, Wargamay switches to iambs rather than being
imperfectly aligned at the left edge of the word. A parse where the foot is left-aligned but

remains trochaic is ruled out because *LAPSE also dominates TROCHEE, as shown below.
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(39) *L APSE>>TROCHEE

rHso& (M) & |+ & 9%/("§ '01 & 23*-)1456!"#$% 7.+8 &'()*%% 7.8 § 139: 4
/gagara®;(ga.gf).ref;gfga).rad )& | )& )& +, )&l 1, Y& w

The final element for a switch language is for the-anéry Dot constrainETBIN
to outrankTROCHEE There is no direct ranking betweErBIN and TROCHEE, as shown

in (40), since AFL could also be responsible for ruling out the strongly dense parse.

(40) FTBIN or AFL >> TROCHEE

I"H$8 ) & +) & -J01]'01 d 23*-)145] 6+3#-)d 2-1 4 & ()* %% 7.8 4 139: &

/Uu!agaymiril;(du.!i).(gay.m“).ﬁi;(doe!a).(g‘y.mi).(r“)ﬂ +,0 )& )& )& |+, 1 )& W

The comparison irf40) adds nothing to the rankings already established; however, the
necessary relationship betwelerBiIN andTRocHEEfor a switch language can be reached
through transitivity.(41) shows thaFTBIN outranks £ APSE which-- as shown ir{39) --
outranksTROCHEE In addition to dominating *ApPSE, FTBIN also dominate®ARSESYLL ,
preventing a winner where the final syllable is unparsed without being adjacent to a

stressed syllable.

In the comparison below, the input contains a long vowel that is faithfully realized
in the output. It is only in initial position that an underlying long vowel emerges
faithfully, so positional faithfulness must be at play here. For more on this, see section 3;
the immediate relevance of this fact is the effect this input has on rankigen the
initial vowel is long underlyingly, the first syllable is stressed regardless of word length.
For the input in (11) and (12), the winner has initial stress rather than the peninitial stress

usually observed in words of three syllables.
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(41) FTBIN >>*L APSE PARSESYLL

Input Winner Loser "#$% WTS | &'()*+,-- | *.'/)* | AFL | Trochee | AFR | lamb
/gi:bda/ |{(g:.ba)la} [{(g":.ba).(")} 01 e 1 1 w w e e

To eliminate the lapse from the winner above without violatmBIN would require
stressing the peninitial weel instead of the initial vowel; this is what happens generally
in Wargamay, but in this case stressing the peninitial syllable would result in an
unstressed long vowel, violating WES shown ir{42). While TRocHeEalso favas the
winner in this comparison,lapPse crucially dominate§ ROCHEEIN Wargamay, as shown

in (39). Because WTS rules out the possibility of stressing the peninitial vowel, the

rankings in(41) and(42) result in an optimal form with initial stress and a final lapse.

(42) WTS >> *APSE

Input Winner Loser FtBin | 02+ JParseSyll| *.'/)* | AFL | Trochee | AFR | lamb
/gi:baa [{(g’:.ba)!a} [{(gi:.bf)!a}| e 01 e 1| e w e L

Either PARSESYLL or *LAPSE must also dominate AFL in order to force additional
feet to be formed. While AFL is content with a single foot at the left edge of the word,
PARSESYLL and *LAPSE require additional feet in order to minimize the number of

unparsed syllables anddses.

(43) *LApseor PARSESYLL >> AFL

Input Winner Loser FtBin [WTS| &'()*+,-- | *.')* [ 3!. 1 Trochee | AFR [lamb
/gidawulu/|{(g’. da).(we.lu)} |{(g’.da).wu.ld| e e 01 01] .1 e e L
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While iambic £& would reduce the number ot Apsk violations, (44) shows that the
iambic parse will not win In a word with an even number of syllables, thereibenefit

to switching to an iambic parse.

(44) lambic parses in evelength words

r#8% (M) & +-)* & 9/("§ 01 1"#$%&'({ 2)"*$%] +,) - .#/01%9 3.4 § 234
/gidawulug{(g’. d&).(we.lu)}¢{(gi. df) wu.lu} & )& | )& 5- 5-1)- )& )& )-
[gidawulu/ |{(g’. da).(we.lu)} |[{(gi. df).(wulce)] )& | )& )& )& | )&| 5- )& )-

*CLASH is unranked in Wargamay, because there are no comparisons that can be made on
the basis of a stress clash. A clash can either arise from having a unary foot before a
trochee[X]-[Xu], a unary foot after an iambXi-[X], or an iamb followed by a trochee
[uX]-[Xu]. The two cases which involve a unary foot are uninformative alffiutst

since FTBIN is undominated in Wargamay. It is never possible to make a comparison

where *CLAsH crucially outranks some other constraint, hesesFTBIN must already

dominate that constraint.

(45) FTBIN covers all cases that could be decided GyasH

"H$OR. (") &  |+)* & 67("$1],89:;1'01 d56*)178 2+6#-) 3.+440%,9:)) {3.4416;< 4
/gagarak|{ga.g¥).ra& [=8a.9%).("®&| 5- | 5-| )& & )& | & & | )& )&
/gagaral |{ga.gt).ra |=8f).(g".rap || 5 5-1 )& & Y& | & )& | & &
Igi:baal [{(g-ba)la}&{(gibE).()Nd 5- | 5-| & & & |8 & )& =
Igi:baal [{(g-ba)la} [{(g).(b".1a)}| 5 5-1 )&| = & |8 & | & )&

Candidates with an iamb followed by a trochee to create a clash are harmonically

bounded, so they are also not informative in terms oking *CLASH.

motivation for combining iambs and trochees in a single language is to improve upon

The only
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rhythm constraints- so mixed foot type candidates that violate a rhythm constraint are

not possible without adding additional constraints.

2.3 Paitional faithfulness

In Wargamay, underlying long vowels emerge faithfully only in initial position.

Selected data from section 1 on contrastive vowel length is repeated here.

(46) Contrastive vowel length
a. lana Olpl pronoun, SA formO !a:na OQinterrogative pronoun, 0 formO
b. badi Oto hook a fishO ba:di  Oto cry, weepO
When the first syllable has an underlying long vowel, that syllable always receives
primary stress. It does not matter if the word has an o@der number of syllables in
this case, because the faithfulness to vowel length in initial position prevails over other

pressures.

(47)  Long vowel on first syllable
a. mee:..ba Ostone fishO

b. g:.ba'a Ofig tree®

If there are long underlying vowels elsewheheytdo not emerge faithfully. In order to
account for long underlying vowels in initial position only, a positional faithfulness

constraint (Beckman 1998) will be added to the constraints from section 2.
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(48) Positional faithfulness constraint
a. IDENT-INITIAL -LENGTH?
assign one violation if the length of the initial vowel in the input does not

match its length in the output

This constraint protects an underlying long vowelnitial position, as in /gi:ba/, but
not a hypothetical long vowel in another position, suchgéasala/. |IDENT-INITIAL -
LENGTH does not distinguish any of the competing pairs used to establish the ranking in
section 2.2.

As (48 shows, IDENT-INITIAL-LENGTH must outrank EAPSE in order to
prevent shortening the initial vowel and producing the usual form of the-ghiable
word in Wargamay. This is different from the comparison {#2), which shows that
WTS must dominat&L APSE, because in the following comparison the initial long vowel

is shortened rather than being an unstressed heavy syllable (like the (@Y. in

(49) IDENT-INITIAL -LENGTH>> *L APSE

" I"#$98 wd s ,
"#39%. |'(")* & |+,)*& ' 9/("§'01 423*)145{6')*+# ¢ 7.+§ 0%,89)) 4 7.: §!3;< 4
/gi:bada/d{(g’:.ba)!a}td{(gi.bf:).la}q , ( )& | )& )& ( )& W )& &

% MorZn (1999) argues that faithfulness to length is more aetyidescribed with a set diax andDepP
constraints which prevent the deletion or insertion of moras, rather théwean constraint. | do not
commit to one interpretation over the otherstbonstraint can equally be considered to be standing in for
the set ofMax and DEP constraints that would collectively penalize changing the vowel length from the
input to the output.
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However,IDENT-INITIAL -LENGTH does not protect long vowels in other positions. If an
input had an underlying long vowel in another positi@ENT-INITIAL -LENGTH does not

prevent it from shortening and resulting in the typical #a@kable word for Wargamay.

(50) Norvinitial underlying long vowels not maintained

1)"%/
148,
/gibada:d{(gi.bt:) at{gi.(balt)}q V& | )&[ )&] )& | w [w] )& | = )&
Igibda:d{(gi.bt)laf{(gibt)lald )& | )&| W & | )& | )& )& | )& )&

'S8 |'("M)* & |+)* & 0%1¢ WTS | 23*-)456 7Lapsed AFL |8*,9:)) {;0<{!13=>4

3 Previous analyses

A theme that has been repeated throughout this dissertation is the difficulty of
distinguishing between a switch language and a uniform foot typpidge, due to the
stress pattern being compatible with either analyidisye€g1995: 140142) analysis of
Wargamayis an example of this, as lamalyzesWargamayas a rightaligned trochaic
language

HayesOs analysis of Wargamay does not deal withothel lengthening found
only in oddlength words. On the other hand, H@#2002) analysis of Yidiny and
Wargamay explainazhy vowel lengthening only happens in eedgth words. In order
to accomplish this,an additional theoretical apparatus requied; no such extra
mechanism is needed if the stress pattern is a side effect of alignment constraints and
rhythm constraints interactings in sectiond and 2, as well as Alber (2005)

HydeOs (2002: 34819) analysis of Yidiny and Wargamay relies on tamging
feet. All words are fully parsedtimbinary feetbut a single syllable may belong to more

than one foot. Under his account, it is only @eldlgth words in Yidiny and Wargamay
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which require overlapping feet. The syllable which belongs to tebuedergoes vowel
lengthening as a result of its ambipodal status

The benefit of the analyses provided here, as opposed to an analysis of Yidiny and
Wargamay where the foot type is not switching, is that no extra mechanism is required.
The fact the feeswitch between iambs and trochees based on word length is not a

problem, but rather an expected effect with a straightforward explanation.
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Chapter 5

Trochaic Vowel Lengthening

1 Trochaic Vowel Lengtheningand the lambic/Trochaic Law

The Iambic/Trochaic Law (ITL) is an observation on the differences between
rhythmic groupings for right-headed and left-headed feet; specifically, that sequences
with contrasting durations naturally group into right-headed feet and sequences with
contrasting intensities (and without contrasting durations) naturally group into left-
headed feet. The basis for the ITL is grounded in perceptual experiments (Bolton 1884,
Woodrow 1909, Cooper and Meyer 1960; Vos 1977, Rice 1992, Hay and Diehl 2007),
but the theoretical impact of this perceptual bias is open to more than one interpretation.
Hyde (2011: 1054-1055) carefully separates two possible definitions of the ITL into a
strong interpretation and a weak interpretation, clarifying the distinction between the two

possibilities.

(1) Strong interpretation of ITL (Prince 1990)
a. Ifa foot contains a durational contrast, it is iambic

b. Ifa foot lacks a durational contrast, it is trochaic

The problem with the strong interpretation is that iambic languages with even feet do
exist. Araucanian (Echevarria and Contreras 1965) is an example of an iambic language

which allows (L'L), iambic feet with no durational contrast. Prince (1990), however,
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only uses the strong interpretation for quantity sensitive languages, and the ITL is treated

as a preference rather than an inviolable condition.

(2) Weak interpretation of the IT(Hayes 1985)

a. If parsing is sensitive to the position ofavy syllables, it is iambic

b. If parsing is insensitive to the position of heavy syllables, it is trochaic
The problem with the weak interpretation lesguages like Osage (Altshuler 2009),
which contain quantitynsensitive iambs, and Palestinian Arabic e 1973, 1974,
Kenstowicz and AbduKarim 1980, Kenstowicz 1983), which contain quarsignsitive
trochees.

(3) Mixed interpretation of the ITL (Hayes 1B881995; McCarthy and Prince 189

a. If afoot contains a durational contrast, it is iambic

b. If parsing isinsensitive to the position of heavy syllables, it is trochaic
The mixed interpretation takes the first half of the strong interpretation and the second
half of the weak interpretation, allowing even iambs like in Araucanian and quantity
sensitive trocheebke in Palestinian Arabic to be accounted for. Quantisensitive
iambic languages like Osage are still unaccounted foe ITL isinviolable

Hayes (199581-85) expounds on the ITL to note that trochaic feet are expected

to consist of units witlequal duration, while iambic feet are expected to consist of a light
syllable followed by a heavy one. Because of this differelarebic languages have
vowel lengthening in stressed syllablesorder to create a durational contrashile
trochaic langages do nofHayes 1995: 885). This distinction matches the prediction
of the ITL: final prominence (as in iambs) correlates with a difference in length, while

initial prominence (as in trochees) does not. lambs tend to be uneven, with greater
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weight an the stressed member of the foot, while trochees tend to have even weight on
both syllables. However, as mentioned above, the ITL is not absolute, and is better
considered as a violable constraint rather than an inviolable restriction on Gen.

The important fact is that the ITL provides no motivation for trochaic
languages to create uneven feetambic languages do better in terms of the ITL if they
undergo vowel lengthening on the stressed syllable, but not every iambic language (e.g.
Araucanian) obeyshts; however, there is no a8irong version of ITL that prefers
trochaic feet with a durational contrast. While it is possible for an iambic language to
lack lengthening or a trochaic language to lack shortening, there is no reason for iambic
vowel shotening to eliminate a durational contrast or trochaic vowel lengthening to
create one.HayesOs (1987, 1995) account means that lengthening should only happen to
create durational contrast in iambs, shortening should only happen to eliminate durational
cortrast in trochees.

lambic languages frequently have a regular process of lengthening stressed
vowels, in order to produce uneven feet with greater prominence @trting member of
the foot(Hayes 1995: 883). Trochaic languages, on the other handnhdb have the
same regular process$lengthening stressed vowel@Hayes 1995: 84, 14549 In fact,
some trochaic languages exhibit vowabrteningunder stresen order to produce even
feet. Hayes (19984) provides a list of many such languagdsskaryana, Potawatomi,
Cayuga, and Pacific Yupik are examples of iambic languages with vowel lengthening,
while Fijian, Hawaiian, and Latin are examples of trochaic languages with vowel

shortening.
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(4) lambic lengthening in Hixkaryan®erbyshire 1985)

a. [torono/ [(to.r—.no] Osmall birdO
b. /nermpkotono/ [(ne.m—.(ko.t=.no] Oit fell®
c. /akmasri/ [(3K).(ma.tt:).ri] ObranchO

(5) Trochaic shortening in Fijia(SBchYtz 1978: 528)
a. /mbu:+!gu/ [(mbce! gu)] Omy grandmotherO
b. /ta:+y+a/ [(t.ya)] OchofrrANS-3 sG 0BXO

(6) Trochaic shortening in Tongan (Churchward 195311p

a. /hu:+fi/ [hu. (cefi)] Oto open officially®
b. /fakaha:+i/ [fa.ka.ha.t.i)] Oto showO
c. /po:+nil [po.(—hi)] Onight®

Every stressedyllable is heavy imambicHixkaryana if the stressed syltde is light and
open, it undergoes vowel lengthening to create an unevenkg@n and Tongan show
two approaches to vowel shortening in a trochaic language. In Fijian, a long vowel is
shortened by deleting a mora, while Tongan preserves both modagiding the vowel
into two syllables. In both cases, the stressed vowel is shortened to avoid an uneven
trochee.

This is not to say that it is impossible to have a process of vengthening in a
trochaic language; however, | will show that vowelgthening in a trochaic language is
never to increase contrast on the stressed syllable, and only occurs for one of the

following two reasons

! This does not include cases where vowels are lengthened in a trochaic language for some morphological
reason, sth as Tongan (Churchward 1953, Feldman 1978) which uses lengthening to indicate a number of
meanings, including the superlative.
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(7) Reasons for Phonological Trochaic Lengthening
a. Lengthening to meet a minimal word or minimal foot requirement

b. General word or phrase final lengthening

There are a number of trochaic languages which exhibit phonological vowel
lengthening. However, this lengthening can be described with one of the explanations in
(7). Since these cases of vowel lengthening are not motivated by the creation a duration
contrast within the foot, this conclusion is in line with the claims of the Iambic/Trochaic
Law. It is argued here that examples of trochaic lengthening are not counterexamples to
the generalizations of the ITL, but rather are motivated by independent principles.

The asymmetrical foot inventory used here is the same as Hayes (1995: 71). The
iamb and moraic trochee are quantity sensitive, while the syllabic trochee is quantity

insensitive.

(8) Foot inventory

a. lamb
(L'X) or ('"H)
light syllable followed by any stressed syllable or single stressed heavy
syllable

— feet are at least two moras, stress is final

b. Syllabic Trochee
('Xu)
any stressed syllable followed by any unstressed syllable

— feet are two syllables, stress is initial
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c. Moraic Trochee
('LL) or ('H)
stressed light syllable followed by unstressed light syllable or single
stressed heavy syllable

I feet are two moras, stress is initial

These foot definitions are the minimum required for a foot to be iambic or trochaic; there
is nothing in these definitions that forces stressed vowels to be lengthened, although the
moraic trochee definition does force vowel shortening. lambic lengthening does not fall
out of this definition, because it demands ‘at least’ two moras, meaning it will be satisfied
by an (L'L) foot, and the final syllable in a bisyllabic iamb is not required to be heavy.
On the other hand, moraic trochees prohibit vowel lengthening in a bisyllable, since the
foot can maximally be bimoraic; if either of the syllables contains a long vowel, vowel
shortening must occur. The syllabic trochee definition does not require vowel
lengthening or vowel shortening. Because neither the iamb definition nor the syllabic
trochee definition contain any reason for vowels to lengthen or shorten, there must be a
separate principle that would require these changes; these definitions allow for iambic
languages like Araucanian to lack vowel lengthening and trochaic languages like
Anguthimri (Crowley 1981; section 3.2.2) to lack vowel shortening. Anguthimri is a
trochaic language with phonemic vowel length, which is ignored by the foot parsing and

is not subject to vowel shortening.

(9) Vowel contrast in Anguthimri
a. (pa:.na) ‘level’

b. (pé.na) ‘friend’
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The foot inventory described i(8) aims to capture not just observed stress
patterns, but also other ocmrging pieces of evidence, like minimal word sizes and
prosodic morphology templates. This inventory is in oppositiora teymmetrical
inventory that includes the uneven trochee ('Hlyhich wouldprovide motivation for
trochaic vowel lengthening (Jacol990, 2000; Rice 1992 van der Hulst andlamer
1996; Mellander 20012002,2003). Vowel lengthening to create (‘HL) trochaic feet is
motivated by the constraifEADPROMINENCEIN Mellander(2003: 248). This constraint
assesses a violation whenever tiead syllable of a foot is not more prominent than the
weak member of the foot. In support of this claim, Mellander provides analyses of
Mohawk, Selayarese, Icelandic, Chimalapa Zoque, and Chamorro; each of these
languagesire analyzed in sections 2 andf3his chapter, in a manner consistent with the
claims in (7). The key contrast between the MellanderOs approach and the analysis
advocated here are elucidated in the discussion of Mohawk in section 3.1.

Prince (1990)proposes a harmonic scale which informs how feet are parsed. In
parsing, the best foot is credtfrom what is available according to a harmonic scale.
This harmonic hierarchy divides feeiccording to their quantity (iambs preferring

unevenness, trochees preferring evenness) and binarity.

(20) Harmonic Hierarchy of Feet
a. lambs
LH>{LL,H}>L
b. Trochees

{LL, H} > HL > L
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Under both foot types, a single light syllable is the least harmonic. | will be separating
trochees into two types, lfowing McCartly and Prince (199 and Hayes (1995):
moraic trochees and syllabic trochees. Moraic trochee langwageperfectly satisfied
by either an LL foot or an H foot, while syllabic trochees are only perfectly satisfied by a
bisyllabic (LL) foot. These hierarchies make a thsgay harmonic distinction which has

been flattened to a binary distinction in theésinaints found ir§12).

(11 Harmonic Hierarchy of All Foot Types
a. lambs
LH > {LL, H} > {L}
b. Syllabic Trochees
LL>HL >{H, L}
c. Moraic Trochees

{LL, H} > HL > {L}

Bisyllabic feet where the unstressed element is heavier than the stressed element
are not included in either hierarchy; these are ruled out by PrinceOs (1990)t@/eight
Stress Principle (WSP). HayesOs (1987, 1995) claim that vowel lengthening only occurs
to create a durational contrast in iambs is supported by the W&EB.WSP states that all
heavy syllable are stressed, as well as the contraposition that all unstressed syllables are
light. The WSP therefore rules out a (H'L) iamb or a ('LH) trocleein Prince (1990),

there is aWeightto-Stress Principle, but there is no correspondingré&ssto-Weight
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Principle (SWP) Stressed syllables are not motivated to increase their heaviness;
trochaic systems never lengthen stressed syllables to give irtreasiht, while iambic
systems lengthen stressed syllables purely to improve on the harmonic hierarchy of feet
and create unevenness

These harmonic hierarchies partially inform the following Optimality Theoretic

foot type constraints, which penalize amgn-optimal foot.

(12) Foot Type Constraints
a. lavs
F=u'X mora followed by stressed mora/syllable

assign one violation for each foot that does not match the above template
(at least two moras, stress is final)

b. SvLLABIC TROCHEE
F="1 stressed syllable followed by unstressed syllable
assign one violation for each foot that does not match the above template
(two syllables, stress igitial)

Cc. MORAICTROCHEE
F="up stressed mora followed by unstressed mora

assign one violation for each foot that does notm#te above template

(two moras, stress is initial)

Since the harmonic hierarchies(itl) are threeway distinctions and the foot type

constraints above are biyathere is a layer of detail that is missing from the foot type
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constraints. Each of the constraints penalizes subminimal feet, as well as feet stressed on
the wrong element. In order fully capture the above hierarchies, additional constraints
would need to be added which are more stringent than these general Spedfically,
these constraints would need to distinguish between even and deetven

Alber (1997) and Kager (1993) each have a proposal that would allow for a more
detailed distinction Weveen the relative harmony of feet which meet the minimum
requirements above. Alber (19977% includes a constraint ITL, which is violated if
elements of a trochaic foot are unequal or elements of an iambic foot do not contrast in
quantity. ('LH), (‘"HD, (H'H), and (L'L) would all receive a violation from this constraint;
Alber leaves open the question of whether or not this should all be a single constraint.
Kager (1993) achieves a similar result through a-fioiernal *LAPSE constrainf The
uneventrochees ('LH) and ('HL) each have a lapse at the moraic level: (('LE)[ puu])
and (HL)! (['mu]L). On the other han@nuneven iamb has no lapgaéen stress is on
the heavy syllabl¢L'H) ! (L['pp]) but not when the unstressed element is the heavy
syllable (H'L)! ([ud]'L). An even iamb as in Araucanian is also not ruled out, since
there are no foenternal lapses in (L'L). The best combination of constraints to
accomplish this hierarchy remains ananswered question; the typological predictions of
these three systems would need to be examined and conparedr to begin to answer

this question

The argument is broken into two parts: trochaic languages which lengthen

generally in dinal postion and trochaic languages which lengthen to satisfy minimality

2 KagerOs (1993) foatternal*L APSEconstraint is not an Optimality Theoretic constraintt is easily
converted into @onstraint that is violated once for each fodernal sequence of two unstressed moras.
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restrictions. Hungarian is an example of a trochaic language with a general process of
phrase-final lengthening. Minimality restrictions from the foot type constraints can
enforce binarity at the foot level or at the word level; Mohawk is an example of a moraic

trochee language where foot binarity compels lengthening.

2 Final Lengthening

Hockey and Fagyal’s (1999) investigation of Hungarian, a trochaic language with
a long/short vowel distinction, shows that there is consistent pre-boundary lengthening.

Hungarian has initial primary stress, with secondary stress on every odd syllable.

(13) Hungarian Stress (Kerek 1971, Hayes 1995)
a. (ka.to).(li.tsiz).(mu!) ‘Catholicism’
b. (k!"re!).(k!.de).(1""m) ‘commerce’

Hockey and Fagyal’s experiment (based on restricted spontaneous speech by native
Hungarian speakers) showed that Hungarian had consistent preboundary lengthening,
yielding significantly longer vowels in word-final position than in word-medial position.
The difference in length between these phonetically lengthened and unlengthened vowels
was even greater than the difference in length between the lexical long and short vowels.
Hungarian is not the only trochaic language with final vowel lengthening. In the
Icelandic data below, it can be observed from the initial primary stress and secondary

stresses on odd syllables that Icelandic is a trochaic language. In each word, the final
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vowel of the word is lengthened, regardless of whether bit m stressed. In the odd
length words in (b) andd), the final vowel is thestressed head of a degenerate foot;
however, the lengthening also occurs in the deagth words in (a) and (c), where the

final syllable is the weak member of a foot.

14 Icelandic sress and vowel lengtheningrhason 1985, Hayes 1995)
a. I(11)/ '‘taska ObriefcaseO
b. /(1)) 'h3f#ing'ja: Ochieftain (gen. pl.)O
c. /(1) )/ ‘akvarella Oaquarelled
d. /(1)) ‘b Lgraf"a ObiographyO

These final long wels only occur at the end of a phrasein a word in isolationwhen

the word is phrasmedial, there is no long vowel.

3 Foot Minimality

Some trochaic languages exhibit a systematic phonological lengthening of
stressed vowels, but | argue that this lengthening is not due to the vowel being stressed.
Instead, these vowels are lengthening due to foot minimality requirements. Other factors,
such as nonfinality, work together with foot minimality to require certain stressed vowels
to lengthen. It is not the case that the vowels are lengtheredse they are stressed.
Mohawk (Michelson 1988) is an example of a trochaic language with vengihening
that may appear at first glance to simply apply to every stressed vowel. In the following

section, a detailed look at Mohawk stress will reveal tHaatevery stressed vowel is
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lengthened-- only those which must be lengthened in order to fgateot minimality
requirements. A brief look at the patterns of stress and vowel lengthening in Badimaya,
Anguthimri, Chamorro, Selayaresand Chimalapa Zoquayill show that this analysis

can be extended to other languages which similarly may appbarttochaic languages

where vowels are lengthened because they are stressed.

3.1 Mohawk

Mohawk (Michelson 1988) is a moraic trochee language (following Rawlins
2006) with vowel lengthening to ensure a minimal foot; it is not the case that every
stressedsyllable is lengthened.They are lengthened in a wide variety of cases, but
crucially notevery stressed syllable is lengthenétl5)a and(15)c show the type of feet
where the stressed vowel is not lengthened.th® basis, | will argue that Mohawk is a
moraic trochee language which does not reqgairery stressed syllable to be heavy.
Vowel lengthening occurs only when the foot would otherwise be a single light syllable.
Closed syllables and open syllables with long vowels both count as heavy in Mohawk.

On this viewthere are three acceptablefdypes in Mohawk:

(15) Feet inMohawk
a. (C)vc monosyllabic: heavy syllable with coda
b. (C)V! monosyllabic: heavy syllable with long vowel
c. (CVI(C)V bisyllabic:  two light syllables

Generally, the penultimate syllable is st&d in Mohawk- though epethess can shift

the stress to the antepenult or the-gméepenult. Mohawk has strong nonfinality, such
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that the final syllable of a word cannot be in the head foot, but main stress is aligned to
the right edge of the word and gets as close as possitile end. When the penultimate
syllable is closed, the main stress can fall on that syllable by creating a (C)VC foot as in
(15)a; when the penultimate syllable apen, the vowel lengthens to create a (C)V: foot
for the main stress, as (h5)b.

The foot type in(15)c is only possible when the second syllable of the foot is light
and headed by an epenthetic vowelSince Mohawk avoids stressing aentirely
epenthetic rimgstress appears dhe previous syllable. If that previoggllable is also
open, vowel lengthening is not needethe epenthetic sydble is perfectly acceptable as
the weak member of the foot. Vowel lengthening does not simply apply to every stressed
syllable; it only applies when there is no other way to enakminimal trochee without

violating higher ranked constraints.

3.1.1The problem

Mohawk is a trochaic language with vowel lengthening, but the analysis provided here
will show that the cause for this lengthening is foot minimality rather than a regular
process of vowel lengtheninfgr stressed syllablesThe analysis given here will be
stratal, with slightly different phonotactic requirements at each of the two levels.

Most words in Mohawk have stress on the penultimate syllable, as shown below.
Whenthe penultimate syllable is closed, there is no vowel lengthening; however, open

syllables lengthen the stressed vowel to create a bimoraic foot.
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(16) Penultimate syllable is stressed
a. Penultimate syllable is closed ECV'C. ' #
i. /k-oharhd/  [ko.(hfr).hd] Olattach itO
ii. /waknyaks/ [wa.(kZn).yakd Ol get married®
iii. /sk-ahkts/  [(skth).lets] Ol got backO
b. Penultimate syllable is open ECV:. #
i. /k-hyatus/ [(khyZ:).tus] Ol writeO
i. /k-haratats/  [kha.(rt:).tats] Ol am lifting it up a little (with a
lever)O

ji. /w-e-l's/ [(C:).wel s] Oshaet is walking around®

Notice that the penultimate vowel is epenthetic in the second example (@itdeer
However, since the resulting syllable is closed, it is able to bear the main stress. The final
example undefl6)b shows another stressed epenthetic vowel; irctss, the vowel has
been epenthesized in order to make a minimal word. It is more important to keep stress
off the final syllable than to avoid stressing an epenthetic vowel. However, since the
resulting syllable is open, it is necessary for the ep&athewel to be long.

In (17) are Mohawk words where the main stress is on the antepenultimate
syllable rather than the penultimate. Each of the foot tipes (15) are represented in

the data below.
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(17) Antepenultimate syllable is stressed
a. Iwakitskw-ot-1/  [wa.(k't).sko.€!] Ol was seatedO
(CVC)
b. /wal -k-yerit-!/ [wal .(kyZ:).ri.e!] Ol accomplished itO
(CV)
c. [te-k-rik-s/ [(tZ.ke).riks] Ol put them next to each other®

(CV.CV)

In (17)a and(17)b, the epenthesis which breaks up a finatldster applies postlexically
when stress gaalready been assigned; stress is assigned in the first stratum, but the
epenthesis does not take place until the second stratum. At ititewb@n stress is
assigned, the words {17)aand(17)b are only three syllables long instead of feuthe
final syllable of each word has not yet been created through the additeoivawel.
When ignoring the final syllable, these examples become exactly like the forms found in
(16). In (17)c, the epenthesis occurs in the first stratum, at the same time as the
epenthesis found in the words (h6). The penultnate syllableof (17)c is open and
headed by an epenthetic vowel; since Mohawk avoids epenthetic vowels as the head of
the word, the stress shifts to the antepenultimate syllable, with the penult as the weak
member of the foot.

This epenthesis to break up a wdirtal C! cluger is general, as can be seen in

the following examples which involve several different morphemes.
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(18) Other words with wordinal C!

a. /k-nuhweé -s-hkw!/ [ke.(nce:).weskwe! | Ol used to like itO
b. /"-k-nuhwe -n!/ [".ke.(noe:).wene! ] Ol will like itO
c. ltek-hsdkt-anyuwh!/ [tek.sdk.(tfn).yu.ke!] Ol folded themO

d. /"-t-k-w"n-ink"!-n!/ ["t.ke.w'.(n".ne).k"!.ne!] Ol speak up, outO
In the examples above, all have a wéirdl C! cluster where the glottal stop is not the
entire morpheme. Stress is antepenultimate in the first three cases and pre
antepenultimate in the fourth, with each of the three foot types represented. In (a) and (b),
there is vowel lengthening to make a $nfgeavy syllable; in (c) the syllable is already
heavy due to a coda. In (d), the antepenultimate vowel was stressed before-the post
lexical epenthesis to break up the @uster, since the penultimate vowel is epenthetic.
When the final epenthesis oesun the second stratum, this leaves the stress on the pre

antepenultimate syllable.

3.1.2 The premises

A key premise of the Mohawk analysis is that the grammar is stratified.
Phonology applies atvo levelsin this analysisonce when the morphemesmbine and
once postexically; to capture this stratificationhe analysis will be represented wih
separate tier for each phonological leVeThere is a difference in the allowed syllable
structure between the two strata. The first stratum igruanesonant+glottal stop clusters,

so no epenthesis will occur to break up the wiordl C! cluster-- or C clusters

3 This separation is similar to the analysis of Axininca Campa in McCarthy and Prince (1993/2001), where
there are distinct phonological tiers for suffiprefix-, and wordlevel phonology.
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anywhere else in the word. In the second, post-lexical stratum, the C! cluster is now
targeted for epenthesis, but faithfulness to the outputs of the first stratum prevents the
stress from shifting as an extra syllable is added due to epenthesis.

There are seven faithfulness constraints that will be relevant to this analysis of
Mohawk, listed below. The first two constraints are Ident constraints, penalizing outputs
that differ from their inputs in terms of some feature; specifically, the first penalizes
changing stress from input to output and the second penalizes changing length from input

to output.

(19) Faithfulness constraints: Ident
(McCarthy and Prince 1995, Kenstowicz 1996, Benua 1997, Kager 1999, 2000)

a. IDENTSTRESS
assign one violation for each stressed syllable in the input that is not
stressed in the output
(stresses assigned in the first stratum will be preserved in subsequent
strata)

b. IDENTLENGTH
assign one violation for each vowel in the input that has a different length
in the output

(do not change underlying length)

The next four faithfulness constraints penalize output segments that lack an input
correspondent; one penalizes consonants, one penalizes vowels, one penalizes long

vowels, and one penalizes heads.
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(20) Faithfulnesonstraints: Dep

a. DerC (Prince and Smolengkl993)
assign one violation for each consonamthe output that lacks an input
correspondent
(do not insert a consonant)

b. Depv (Prince and Smolensky 1993)
assign one violation for each vowel in tbetput that lacks an input
correspondent
(do not inserta vowel)

C. *LONGEPV (DEPV:)
assign one violation for each lorgwel in the output that lacks an input
correspondent
(do not insert a long vowel

d. HeEaD-DEpP (Alderete 1995)
assign one violation for each prosodic head that lacks an input
correspondent

(do not ¢ress an epenthesized vowel)

The final two faithfulness constraiatfocus on the location of elements in the input
compared with their location in the output. Specifically, the first penalizes changing the
final segment of the word, and the secpedalizes anything that prevents adjacent input

segment$rom being adjacent in the output.
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Faithfulnesgsonstraint: Various

ANCHORR-IO (McCarthy and Prince 1995)

assign one violation if the final element in the input does not match the
final element othe output

(do not change the last segment of the word)

CoNTIGUITY-IO (Lamontagne 1996

assign one violation for each sequence of segments that is adjacent in the
input but not in the output

(do not change adjacencglations present in the input)

Thereare also eleven markedness constraints that will be used in this analysis,

provided below. The first three are foot form constraints, as described ablowes,

SyLLABIC TROCHEE andMORAICTROCHEE

(22) Markedness constraintSoot form (Prince and Smolensky 1993)

a.

IAMB (Alber and Prince)
assign one violation for each [Xu], [L]

SYLLABIC TROCHEE (Tesar 1995FTNONFINAL)
assign oneiolation for each [uX], [X]

MORAICTROCHEE

assign one violation for each [uX], [L]

([CVV] or [CVC] is okay as a single syllable foot, but [CV] is not)
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The next two are alignment constraints; these alignment constraints position the head foot

of the word,in both a leftward and a rightward version.

(23) Markedness constraintdlignment
(Prince and Smolensky 1993, McCarthy and Prince 1995)
a. MAaINR
assign one violation for each syllable betweemtlagn stresand the right
edge of the word
b. MaINL
assign one violation for each syllable betweenntiaén stresand the left

edge of the word

The next two constraints penalize consonant clusters. The first of the pair,isvhi&h
specifically targets consonant+glottal stop sequences; the secon@icdnstCLUSTER,
which is standingn as a single constraint to represent all other illicit consonant clusters
in Mohawk according to the restrictions described in Michelson (1988) and Rawlins

(2006)*

4 Specifically,any cluster that is a consonant followed by a resonant consonant ([Cn], [Cr],
[Cw]), or any cluster that begins with an oral consonant and is not followed by [h] or [s].
(Michelson 1988: 133)
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(24) Markedness constraint€lusters (Prince and Smensky 1993)
a. *C!
assign one violation for each consonant+glottal stop sequence
b. *CLUSTER

assign one violation for each banned sequence of consonants

The final three constraintsecessary for the Mohawk analypisnalize an assortment of

marked structures.

(25) Markednesgonstraints: Various
a. *V. (Rosenthall 1994)
assign one violation for each long vowel
b. NONFINALITY (Prince and Smolensky 1993)
assign one violation if the head foot contains the final syllable of the word
c. WTS (Prince and Smolensky 1993)

assign oneiolation for each unstressed heavy syllable

The first is*V:, which penalizes any long voweh the output, regardless of its input
status. NONFINALITY penalizes including the final syllabbf the word in the head foot.

This constraint is violated nonly by putting main stress on the final syllable; if the final
syllable is the weak member of the head foot, this constraint is violAMEIGHT-TO-

STRESS(WTS) is theconstraint version of the Weight-Stress Principle (WSP), and is
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the primary motivdion for quantity sensitive systemgenalizng unstressed heavy

syllables.

3.1.3The argument

First stratum

The first stratum is where individual morphemes combine to form a single word.
Mohawk is a mora trochee language withonfinality, and epenthesis occurs at this
stage to break up different types of clusters. Only one kind of cluster is not resolved at
this stratum- C! clusters. The different environments for epenthesis are not the focus of
this analysis (for more on the choice of \@vand the environments for epenthesis, see
Michelson 1988, Rawlins 2006), so although it is represented as a single constraint
*CLUSTERIs actually the bundle of constraints that would penalize all banned consonant

sequencesxcepiC! clusters.

Clusters

The general constraintCLusTER must outrankDEPV andCoNTIGUITY. Since the
illicit clusters are resolved through epenthesis of a voldeby must be dominated by
*CLUSTER in order to force the insertion. The addition of a vowel in the middle of the
word also violatesCONTIGUITY, since it interrupts the order of segments that is found in

the input. This is illustrated below {&6).
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(26)* CLUSTER>> DEPV, CONTIGUITY

I"#$9& "t & +)* & 10$-%)4 1)#2 4 /,"%(3$(%4 ./ 58
678"478-& (967::8"<:478-& [9:6>8<#78-& $ % &0 &0 ' 0%

The winner has an epenthetic voweliolating DEpV; the epenthetic vowel also disrupts
contiguity -- the /kn/ sequence which is adjacent in the input has been separated by the
inserted vowel in the output. On the other hand, the loser violates neither faithfulness
constraint, but fatally fails to brealphe illicit consonant cluster.

Word-final glottal stop clusters are not resolved in this stratum, so one of the two
faithfulness constraints that are violated in the previous tableau must dothmatere
specific anticluster constraintfC?. The gerral *CLUSTER dominates both of the
faithfulness constraints in order to break up the illicit clusters other tkaim ©rder to

notbreak up @ clusters, one of those two same constraints must dominéate *C

(27) CoNTIGUITY or DEPV >> *C?

I"H$98. Y & )& 10$-%)4 1)#2 4/,"%(3S(A ./ 58
678(%-86,% 967:;8?%<:-86,‘-@1967:;8?%:-86&% "% $ % $ % &%

The loser avoids the luster, satisfying the markedness constrairit; #@wever, the

loser violates boterV and ConTiGuITY. The addition of a vowel violatd3epV, and

the placement of that inserted vowel viola@sNTIGUITY by interrupting the underlying

/t?/ sequence. The winner violates neither of these faithfulness constraints, though it still
contains the € cluster; either of these faithfulness constrasusld be responsible for

ensuring the winnerOs victory here.
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(28) SubRankingfrom clusters in first stratum

| *Cluster | | *Cluster |

| DepV | | Contiguity | DepV | | Contiguity

|

| c? | - c?

Nonfinality

Mohawk hasstrongnonfinality. The final syllable of a word is never included in
the main stress foot; since there is only one foot per word in Mohawk, this means that the
final syllable is never iranyfoot. A word that is only a single syllable in the input will
clearly illustrate MohawkOs avoidance of a wiinégl main foot; rather than allow the
word-final syllable to be included in the main foot, an additional syllable is epenthesized.
Not only does an extra syllable need to be added to bear the stress, thatlextia sy

needs to be big enough to be a monosyllabic foot.

(29) NONFINALITY >> DEPV, *L ONGEPV

"HSA (") & [+,)* & [.,"1("01(%2] 3)#4 { 5+,"67#4§"#9%]'() {*+,$-.$/-0 {1,"+2,3 [ 4566
8) 9-J:<=>?9)d:8A9>( ! " # # # o] $" | #

The winner violates a wide variety obnstraints; not only is £»V violated by inserting
a vowel, that vowel then becomes the head of a-foablating HEADDEP. The winner
violates *V: by creating a long vowel; creating a long vowel that is entirely epenthetic

also violates EONGEPV. The addition of a noffinal syllable to stress means that the
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main stress is one syllable further aweym the right edge, worsening performance on
MAINR. WTS also disprefers the winner, since it leaves a heavy syllable unstressed.
However, despite the winnerOs myriad problems on this wide range of constraints,
it has one crucial benefit: the final syllable is not in the main foot. For all of the loserOs
comparative merit on every other constraint, the loser cructhls have thefinal
syllable in the main foot of the wordNONFINALITY is never violated on the surface in
Mohawk, which is reflected iNoNFINALITY Os dominance oMBePV and *LONGEPV (as

well as the other five constraints showr(29)).

Alignment
Main stress in Mohawk is rigfaligned. Although, as shown above, stress cannot
be on the rightmost syllable due to nonfinality, Mohawk still produces stress on the

rightmost sylable that will not cause a violation of nonfinality.

(30)MAINR >>*V:, IDENTLENGTH, WTS,MAINL, SyLLABIC TROCHEE

"#$9&  ['("M)* & +,-)* & (0 {"#S 123 14)"%+)"5%]'78 d./("+ { 89:&
%"& 7*,,6 4
%)<6-/<04=%)<>?6-@3A=?%C<>6-/A> P e #' #' #' #' #'

In (30), the winner has stress one syllable closer to the right edge of the word than the
loser does; the winner does betterMAINR while the loser does better dINL. The
winner also has a long vowel while the loser has none, and the winner has more
unstressed heavy syllables than the loser does. The foot in the winner is a perfectly
acceptable moraic trochee, but it is not a good syllabic trochee; the logke other

hand, features a perfect syllabic trochee. Because the one syllable diffeoemdke
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right edge of the word is more important than these other factors, MAINR must dominate
*V:, IDENTLENGTH, WTS, MAINL, and SYLLABICTROCHEE.
MAINR also must dominate HEADDEP, since an epenthetic vowel will be stressed

if it improves on right-alignment.

(31) MAINR >> HEADDEP
"#S&  |'("M)* & +,-)* & ("0 4 1)2 |"#{%&'()*(+), {-/ {012(*4/34467,
3)# &
4/5"6/5- {74/895":86/5-; 794<=:85)"86/5£| " H# S . [ $

Both candidates have an epenthetic vowel in the same location; the loser satisfies
HEADDEP by stressing an underlying vowel instead. The winner stresses an epenthetic
vowel, but in doing so improves right-alignment by one syllable. Since having the stress
as close to the right as possible is more important than avoiding stressed epenthetic
vowels, MAINR dominates HEADDEP.

There is a limit to right alignment’s authority, however. While Mohawk allows
the lengthening of vowels and the stressing of epenthetic vowels in order to improve on
right alignment, the two cannot happen in conjunction; long, wholly epenthetic vowels
are not permitted in order to improve on right alignment. As shown in (30) and (31),
MAINR dominates IDENTLENGTH, *V: and HEADDEP -- but *LONGEPV must dominate

MAINR.

(32) *)LONGEPV >> MAINR

"H$98 (M) & [+ & >+"20#4 /("0 &
%)5*(R  |79%BEH (5-§7%)88EB*(5-& " L
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The winner in(32) has stress one syllable further to the left than the loser; however, the
winner also avoids having a long, purely epenthetic vowelhile the bettemaligned

loser has inserted a long vowehere there was nothing in the input.

Long epenthetic vowels

While long epenthetic vowels cannot be created for better-alggiment, there
are some long epenthetic vowels in Mohawk. Constraints other than right alignment are
sufficient to create a l@nhepenthetic vowel when necessary, as shown in the section on
nonfinality. When an input consists of a single syllable, nonfinality outranks the
constraint against long epenthetic vowels; this was sho@finrepeated below without

the other onstrains that must also be dominated MgNFINALITY .

(33) NONFINALITY >>*L ONGEPV

Input |Winner Loser Nonfinality | *LongEpV
we?s |{(i:).we?s} |[{(wé?s)} w L

Other constraints also outrank.NGEPV in order to produce the output with long
epenthetic vowels. SpecificallANCHORR and CONTIGUITY combine to prefer insertion

of a long vowel at the left edge of the word; if these constraints were ranked below
*LLoNGEPV, it would be possible to epenthesize a short vowel. First, weOll consider a
candidate where the epenthetic vowel is inserted at the end instead of the beginning

violating ANCHORR, but notCONTIGUITY.
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(34) ANCHORR >>*L ONGEPV

"HSOB (") & |+,)* & 10,¥1 § 2+,"34#58
6) 7-&l89::6) 7-<€8967:;-#&[ $ % &%

In (34), the winner has epenthesized at the left edge while the loser epenthesizes at the
right edge. Epenthesizing at the end of the word means that it is not necessary to insert a
long vowel; howeer, this candidate loses because the right edge of the input does not
match the right edge of the output.

In order to preserve the inpatitput correspondence at the right edge of the word
and satisfyANCHORR, the loser below epenthesizes between thé fima consonants; in
order for this candidate to have a minimally bimoraic foot and still observe nonfinality,

the underlying vowel must be lengthened.

(35) CONTIGUITY >>*L ONGEPV

HSB ("M & |+)* & >, "%(35(%f 2+,"34#54 I"#$%"&'
6) 7-&/89::6) 7-<€896=@#:<€ $ % &% &%

The loser in(35) does not contain a long epenthetic vowel, but it does disrupt the order of
segmentsfrom the input. The epenthetic vowel now interrupts an underlylisg /
sequence, violatingConTIGUITY; the winner, on the other hand, does not violate

CoNTIGUITY -- but does so at the expense of inserting a long epenthetic vowel.

Foot type
As previously stated, Mohawk is a moraic trochee language. This means that the

only acceptable feet are those listedlif), repeated here.
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(36) Feet in Mohawk

a. [!]
b. ']

(CyvC

(C\V!

c. ["]

(C)VI(C)V

Crucially, monosyllabic feet are allowed as long as they are bimoraie and any
bisyllabic foot must be stressed on the initial syllable. The tableau below shows that it is
more important for feet to be trochees, even though the iambiérémothe loser would

also improve right alignment!![ ] feet are always trochaic.

(37) MORAICTROCHEE>> |AMB, MAINR

Input Winner Loser MoraicTrochee lamb MainR
tekriks {(té.k!).riks} |{(te.k").riks} #9 B B

Having moraic trochee feet is also more important in Mohawk than the avoidance of long
epenthetic vowels. In the tableau below, the loser do¢shave a minimal moraic
trochee-- but it also does not have a long epenthetic vowel. The winner, on the other

hand, violates FONGEPV in order to have a minimal foot.

(38) MORAICTROCHEE>> *L. ONGEPV

Input |Winner Loser MoraicTrochee | *LongEpV

we?s |{(&.we?s} [{(&we?s} #$ %

There is not necessarily a ranking betwé&snLAsiCc TROCHEE and IaMB in Mohawk;
since Mohawk is a moraic trochee language, there does not have to be a ranking between

SvLLABIC TROCHEEandIAMB -- as long asVIORAICTROCHEEIS overlAMB, as shown in
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(37). However, SyLLABIC TROCHEE could dominate AMB; as shown below, either

SYLLABIC TROCHEE *V:, or IDENTLENGTH must dominateAwvB.

(39) SvLLABIC TROCHEEOr *V: or IDENTLENGTH >>|AMB

#5098 (") & |+ & /OL*, 23] 456 17)"%+)"8% 19:; &
w)<H& |[=>nr@@*E=>wn20@d< "# ["H " # W

In (39), the winner has fewer long/lengthened vowels than the loser; the winner also
contains a syllabic trochee instead of an iamb. EifwerABiC TROCHEE *V:, or
IDENTLENGTH could be responsibl®r crucially dominating lamb in this comparison, but
one of the three must outrams.

It is also necessary to determine how minimal moraic trochees will be created in
Mohawk. As shown in the tableaux above, when the stressed syllable would not be able
to make a bimoraic foot, an extra mora is added through the lengthening of a vowel. It
would also be possible for the extra mora to be added through the insertion of a coda
consonant. In order to ensure that Mohawk lengthens vowels instead of inserting

consonants, EPC must outrank *V: antbENTLENGTH.

(40) DEPC >>*V:, IDENTLENGTH

"#$98  ['(™)* & |+ & C)#D4 456 17)"%+)"8%
<3/9%%& |[=><3/BR@Y&=><3/BA@% " #| ¥ B

In both candidates, the first vowel is stressed, forming a bimoraic, monosyllabic moraic
trochee. The difference between the candidates is that the winner creates the bimoraic

foot by lengthening the vowel while the loser creates the bimoraic foot biimgsa
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consonant. Since Mohawk enforces foot minimality through vowel lengtheDirg;

must outrank *V: andDENTLENGTH.

Ranking summary

The total ranking at the end of the first stratum is shown below. Because there
were two disjunctions in the rankings, there are multiple possibilities for the total
ordering of the constraints. The first disjunct is that ei@exTIGUITY or DEPV must
outrank *Q ; the second disjunct is that oneSYL.LABIC TROCHEE *V:, or IDENTLENGTH
outranks IamMB.  Since there are two possibilities in the first disjunct and three
independent possibilities in the second disjunct, there are a total of six possddriags

(42) shows all six possible linear orders, but the skeletal fBsasoveanu and
Prince 208) is provided first to aid in comprehensioifcalculated bythe RUBOT
component of OTWorkplce Prince and Tesar 20013. The disjunctions sterfrom

the shaded cells in ER@7) andERC (39).
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(41) Skeletal Basis for First Stratum Rankings
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(42)First stratum rankings for Mohawk
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Second stratum

In the second stratum, thé Clusters that escaped notice in the first stratum are
eliminated. As the following tablesom Michelson (1988 12-13) show, there are no

surface clusters in Mohawk that have a glottal stop following anotmsonant.

(43) Mohawk CC Clusters (Michelson 198R?)

Table I: Mohawk Surface Word-Medial CC Clusters

c, G, y w n r s t k h ¢
y

w wh

n ny nh

r ry rk rh

s sy sW sn st sk sh

t ty 1s 1t tk th

k ky kw ks kt kk kh

h hy hw hn hr hs ht hk

¢ ’w ’n ’r s ’t e rk
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(44) Mohawk CCC Clusters (Michelson 1988: 13)

Table I1: Surface Word-medial CCC Clusters by Initial CC

k h
C, G, w n r s t
n nhy
nhr
r thy
rhw
s sny sth sky skt shy shn
sty skw  skk  shw shr
t tsy tst tky thy thn
tsn tsk tkw thw thr
tsh ths .
k ksw  ksk kts kkw khy  khn
kst ksh kth khw  khr
khs kht
h hny  hry  hsy hst hty  htk hkw
hnh  hrh  hsw hsk hts  hth hkh
hsh
¢ ‘wh  ?ny Psw ?sk fty ftk fky ekt
fmh  ?rh 78t ’sh rts rth  r7kw  7kk
¢ks  rkh

In order to eliminate all C! clusters, *C! must crucially dominate at least the two
constraints that could have dominated it in the first stratum. In the first stratum, either
DEPV or CONTIGUITY needed to dominate *C! ; in the second stratum, *C! must dominate

both of these constraints -- as well as MainR.

(45) *C! >>DEPV, MAINR, CONTIGUITY

I"#$9& ' & + )& J 0&1)#2 & 34("5 d/,"%(6%(%
894:;<=%>:-<9@E1894:;<=%>:-<9:(m894:;<=%>:-<9’,&> w L L L

In the tableau in (45), the winner epenthesizes a vowel to break up the C! cluster.
This disrupts the order of segments from the input, violating contiguity. The

epenthesized vowel similarly creates a preference for the loser over the winner in terms
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of DEPV -- and, through adding an additional syllable, makes the stress be further away
from the right edge in the winner than in the loser. However, the winner has no C
cluster, while the loser does; this is the fatal difference, revealing thatut@anksDepV,
MAINR, andCONTIGUITY.

However, vowel epenthesis only happens to break up -fimatl C! clusters;

word-medially, the glottal stop is metathesized to a lateitipasn the word.

(46) DEPV or MAINR >> CONTIGUITY

4508 (") & |+ & ) 101("2 § 3,"%(4$(%
67189%8-]67189%%Al67189%:8%d # $| #$ %

Both candidates in the above tableau eliminate thel@&ter; the winner does so through
metathesis, while the loser inserts a vowel. The addition of the vowel improves on
CONTIGUITY -- there is only one pair of segments that are adjacent in the input but not in
the output (t), as opposed to the winner &rle there are two such sequendes! f).
However, the addition of a vowel makes the loser do worse on st &dMAINR; in
order for epenthesis to occur only wdndally (where metathesis is not an option), either
DepPV or MAINR must outrankCoNTIGUITY. CONTIGUITY outranks MINR in the first
stratum, but there is no existing ranking betwe@®\Dand CONTIGUITY from the first
stratum Either could be responsible for dominatinghNZIGUITY in the second stratum
but if DEPV outranksCONTIGUITY there isno need to reverse the earlier ranking.

Metathesis is no&a possibility wordfinally, due to the requirement carried over
from the first stratum for the right edge of the input to correspond to the right edge of the

output. When metathesis disrupts tight edge of the word, this violatésNCHORR.
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Inserting a vowel is preferable here, because it avoids disrupting the alignment at the

right edge of the word.

(47) ANCHORR >> DEPV
I"#$98 "r & +,-)* & M0l & | 2)#3&
456789:%;7-9@21456789:%;7-95,&@ 456789:%;7-96% w L

In the first stratumthere were no existing stresses in the inpuis so there was
nothing for bENTSTRESStO be faithful to At the second stratum, the stresses assigned in
the first stratum are now a part of the input, IB@NTSTRESS will assess violations
However IDENTSTRESSIS never crucially responsible for dominating another constraint;
anytimelDENTSTRESS picks the winner, there is at least one other constraint that would
make the same decision. For example, onthe@ketiaAMB, WTS, orIDENTSTRESSmMust
outrank MAINL; IDENTSTRESS is not the crucial dominator here any of the thee
constraints would suffice. The existence IDENTSTRESS in CON is independently
motivated by other languages, and its presence in Wlohaould allow for fewer
rerankings between Stratum 1 and Stratum 2; however, since it is not a crucial part of the

analysis, it is included here only for completeness.

(48)1AMB OR WTS OR IDENTSTRESS>> MAINL

I"H#$98 ‘M & +)* & 16>28 '@A] 'B)" %A%} C6("+8
456789D";7EG]]456789D", 7EG485679D", 7E6 W [ w w L
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Similarly, in the next two tableaux, either IDENTLENGTH or IDENTSTRESS can be

responsible for dominating WTS and MAINR. For instance, in (49) and (50), changing

the stress also means changing the vowel length for foot minimality.

(49) IDENTLENGTH Or IDENTSTRESS >> MAINR

I"#$%& "ty & +)* & 1)"%+)"1%Q] 1.)"%1%*)-4 23("4

563789:%;7-964 563789:%;7-96@56379(%78-96>2~: P P #'
(50) IDENTLENGTH Or IDENTSTRESS >> WTS

I"#$9%8 * & +-)* & 1.)"%+)"/%04 1.)"%1%*)-§ '@14

5%)9780-A?;7€q5%)9780-A?;7€q58%89;$l)9)%& . . #'

Since there is always some other constraint that can preserve the position of the stress

from the previous stratum, there is no need for IDENTSTRESS in the analysis of Mohawk.

This is not a general statement on the status of IDENTSTRESS, but rather an effect of the

same constraints that put the stress there in the first place continuing to exert their will.

The final updates to rankings in the second stratum disambiguate underspecified

rankings from stratum one.

SYLLABICTROCHEE is responsible for dominating IAMB.

In the first stratum, either IDENTLENGTH, *V:, or

In the second stratum, this

disjunction is resolved: IDENTLENGTH must crucially dominate IAMB, and IAMB will

dominate SYLLABICTROCHEE.

(51) IDENTLENGTH >> [AMB

I"#$98

)y &

+,-)* &

1.)"%+)"/%0§ 13CD8

58%B79);7&9-3

58%B79);78§9-=

58%B7?;79)®&(9-= !

(1] #I
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(52)1amMB >> SyLLABIC TROCHEE

Input Winner Loser lamb | SyllabicTrochee
{wa.(kit).skwot?}|{wa.(kit).skwo.te?} |{wa.(kit.skwo).te?}| ! " #'

Additionally, this is the first time whelbENTLENGTH and *V: directly conflict Since,
following Michelson (1988 all the inputs to the first stratutrave short vowels only,
there was no difference in terms of violationsIDENTLENGTH and *V:. However, in
this stratum there are underlying long vowels (created in stratum one) to be faithful to

SOIDENTLENGTH and *V: can differ for the first time.

(53) IDENTLENGTH >> *V:

Input Winner Loser IdentLength | *V:
{ke.(nG:).we?skw?} |{ke.(n’:).we?.skwe?} [{ke.(n$.we?).skw?%@} [ #'

The summary of all the crucial rankings for the seconafistr in Mohawk is
provided on the following page Just as in the first stratum, theaee a number of
disjuncts. Two of the disjuncts invoIM®ENTSTRESS which is not crucial in this
analysisIDENTSTRESSOr IDENTLENGTH overMAINR and WTS, andDENTSTRESS WTS,
or IamB over MAINL. The third disjunct is that eithédAINR or DEPV must outrank
ConTIGUITY. These disjuncts are not completely independahi DENTSTRESSOuUtranks
MAINR, it also must outranMAINL through transitivity-- so there are a total of eight
possible rankings.

(55) shows all eight possible linear orders, but the skeletal Isalso provided

to aid in comprehensioftalculated by the RUBOT component of OTWorkp)ac&he
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disjunctions stenfrom the shaded cells IERC (49)!(50), ERC(41) andERC(39). The

changes in ranking between Stratum 1 and Stratum 2 are sh@v8).in

(54) Skeletal Basis foBecond Stratum Rankings

AnchorR
*C?
Nonfinality
IdentStress
MoraicTrochee
IdentLength
WTS
lamb
Contiguity
*V:
MainL
SyllabicTrochee

ERC (47) "
ERC (45) w | "
ERC (49)°(50) "
ERC (48) " " N " Y T e o | #
ERC (46) " " " " " pre o
ERC (51)°(53) " " " " I . " " # o | B
ERC (52) " " " " " " " " . " o | B

#*| %k || DepV

#* |#|#® | MainR

# =

*
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Second stratum rankings for Mohawk

(55)
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(56) Changes between Stratum 1 and Stratum 2
Stratum 1 Stratum 2

(o))

c
S%g
g8 DEPV or CONTIGUITY >> *Cl! *Cl >>DEepV, CONTIGUITY, MAINR
c QO
x

k=
w S
o 2 o ConTIGUITY >>MAINR DEPV or MAINR >> CONTIGUITY
c QO
= 38w
c O c
- @ E
£ 5
og © IDENTSTRESSor IDENTLENGTH>>
Z MAINR >> IDENTLENGTH

c MAINR

5

S
o Cc
s8¢
S |5 S | IDENTLENGTH or *V: or IDENTLENGTH>> |AMB
177} a 3,
% | E2 SYLL TROCH>> |AMB |AMB >> SYLLABIC TROCHEE
= | 82
£ |a°
(o))
£
= no ranking ANCHORR >>DEPV
@©
S
2 , |IAMB or WTS or IDENTSTRESS>>
W no ranking
e MAINL
Q
2 ki IDENTLENGTH or IDENTSTRESS>>
<5 no rankin
o g WTS
z
no ranking IDENTLENGTH >> *V:

The most important fact about Mohawk is that the data supports a trochaic analysis where
vowel lengthening only occurs to satisfy foot minimalitwhile still observing
NONFINALITY and optimizing rightalignment An analysis where a trochaic foot
lengthens because of being stressed is not possible with this set of constraints.
MellanderOs (2001, 2002, 2003) analysis of Mohawk assumes the exact opposite, that the

head syllable of arochaic foot undergoes vowel lengthening in order to be more
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prominent than the weak member of the foot. While the analysis provided here assumes
that Mohawk uses moraic trochees, Mellander’s analysis features uneven syllabic
trochees. For both approaches, the key data are forms like [(té.ke).riks]; I claim that this
word shows that vowel lengthening only occurs when word minimality demands it, since
the stressed vowel remains short. The crucial assumption for Mellander’s analysis is that
an epenthetic vowel is less prominent than a non-epenthetic vowel, meaning that (té.ke)
iS an uneven trochee. However, epenthetic vowels are shown to be sufficiently

prominent elsewhere in Mohawk; epenthetic vowels can be stressed in closed syllables,
as in [wa.(kén).yaks], or in words like [(i:).we! s], where the epenthetic vowel is also long.

Vowel lengthening is not a regular process that occurs in every stressed syllable,
as it is in some iambic languages. Stressed closed syllables do not undergo lengthening,
such as [ko.(har).ha! ]; vowel lengthening also does not apply to open syllables when a
minimal foot can be created in other ways, as in the case of [(té.ke).riks] with its
epenthetic penultimate vowel. Vowel lengthening only occurs when necessary to create a

binary foot, instead of regularly occurring on every stressed syllable.

3.2 Other Languages

In this section, the same basic analysis that was used for Mohawk will be
extended to other examples trochaic languages with phonological vowel lengthening. In
these languages, the vowel lengthening is due to foot minimality requirements.

Badimaya and Anguthimri are examples of trochaic languages with vowel lengthening
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only in monosyllables.” Chamorro, Selayarese, Chimalapa Zoque, and Italian have vowel
lengthening in words of any length. In Chamorro and Chimalapa Zoque, lengthening
occurs only when a bisyllabic foot is not possible -- like in Mohawk; in Selayarese and

Italian, a bisyllabic foot is never possible.
3.2.1 Badimaya

Badimaya (Dunn 1988) has trochaic feet, with stress is on every odd-numbered

non-final syllable.

(57) Badimaya stress

a. (wa.na).ra ‘long, thin’

b. (win.d’in).d”i ‘grasshopper’

c. (!an.gal).(gl.wa) ‘to choke on something’
d. (wanal).(d’i.li).!a  ‘scorpion’

Long vowels occur only in monosyllables, and every monosyllabic word contains a long
vowel. The vowel lengthening in monosyllables takes place to create a minimal word,

which requires two moras. Codas do not count towards syllable weight, as seen in (58).

(58) Monosyllables in Badimaya

a. ngud (Ta:d) ‘horse’
b. dha (d&:) ‘hole’
c. warn (wa:") ‘creek’

> See Hayes (1995: 101-105) for discussion of monosyllables with long vowels in quantity insensitive
languages.
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In affixed versions of the monosyllables, thereaslang vowel because the lengthening

is unnecessary. For instance, the ergative form of OhotseQiisather than ce:.du

The vowels are lengthened in compounds, however, since each component forms its own
phonological word. The Badimaya word fowater holeO is a compound forfnema

gabi Owater® add OholeBince the second phonological word is monosyllabic, vowel

lengthening is still required to ensure a minimal word, yieldiadpi.da:
3.2.2 Anguthimri

Like Badimaya, Anguthimr{Crowley 181)is a trochaic language with stress on
every oddnumbered notfinal syllable, except in the case of monosyllabMeere the

final (and only) syllable is stressed

(59) Anguthimri stress

a. lcgu OyamstickO

b. bwit'a OmeatO

c. ktlipwa  Ogully®

d. fra.na Otoenail, figernail®

e. "ce.nu.wt.na Oblister®

Unlike Badimaya, Anguthimri has a contrast between long and short vowels, as seen in

(60). Not all stressed vowels are lengtherimd,some stressed vowels happen to be long.

(60) Vowel contrast in Anguthimri
c. pt.na OlevelO

d. pt.na Ofriend®
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In addition to the contrastive vowel length difference, Anguthimri has a process of vowel
lengthening in monosyllabic words. All monosyllables have a long vowel, so words with

underlying short vowels lengthen the vowel for word minimality.

(61) Monosyllables in Anguthimri
a. /ra/  ‘stomach’ ra:

b. /raga/ ‘stomach-LOC’ ra.na

As in Badimaya, the vowel lengthening does not occur in every stressed syllable -- only

when necessary for word minimality.

3.2.3 Chamorro

Much like Mohawk, Chamorro (Chung 1983) is a trochaic language with right-
aligned stress and nonfinality, which results in lengthening the stressed vowel in certain
circumstances. Stress in Chamorro most frequently falls on the penultimate syllable; if
the penultimate syllable is open, the vowel lengthens. However, as in Mohawk, if the
antepenultimate syllable is stressed, there is no need for the vowel to lengthen since the
(light) penultimate syllable can be included as the weak member of the foot for no
additional violations of ALIGNR. This interpretation of Chamorro footing and vowel

lengthening is the same as Prince (1990).
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(62) Chamorro Penultimate Stress
a. /nana/ (né:).na ‘mother’

b. /alitus/ a.(li:).tus ‘earrings’

(63) Chamorro Antepenultimate Stress
a. /higadu/ (i.ga).du ‘liver’

2

b. /pikaru/ (pika).ru ‘sly

This analysis of Chamorro is very similar to the analysis of Mohawk provided above.
Vowel lengthening occurs because the best right-aligned foot (given nonfinality) is a
monosyllabic foot on the penultimate syllable; in order for that foot to satisfy foot
minimality, the syllable must be heavy. When other factors result in antepenultimate
stress, there is no need for the syllable to be heavy, because there is no cost in terms of
right alignment for the penultimate syllable to become the weak member of the foot.
This is what happens in the Mohawk word [(té.ke).riks] -- no vowel lengthening is

necessary because a bisyllabic trochee can be formed.

3.2.4 Selayarese

In Selayarese (Mithun and Basri 1986), stress is generally penultimate. When the
penultimate syllable is open, the stressed vowel is long; when the penultimate syllable is
closed, no lengthening is needed. Selayarese can be analyzed as a trochaic language with
right-aligned stress and nonfinality, much like Mohawk. In order to get the stressed

syllable as close to the right edge as possible, a monosyllabic moraic trochee is optimal.
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(64) Penultimate stress in Selayarese

a. (sa:).sa ‘cut (grass)’

b. (sas).sa ‘wash’

c. (ra:).mal personal name
d. (ram).ma! ‘cloud’

e. (ka:).si ‘white cloth’
f.  (kas).si ‘sour’

Selayarese prohibits ending a word in L, r, or s, and epenthesizes a vowel at the ends of
words which have one these consonants in final position underlyingly. In these words,
stress is antepenultimate. Unlike in Mohawk, this epenthesis happens at a later stratum
than the vowel lengthening and stress assignment -- and IDENTLENGTH ensures that the

lengthened vowels remain.

(65) Word-final epenthesis and antepenultimate stress in Selayarese

a. /katal/ (ké:).ta.la ‘itch’
b. /botol/ (bo:).to.lo ‘bottle’
c. /mintar/ (min).ta.ra ‘tomorrow’

Only the word-final epenthesis shown above happens at a later stratum; other epentheses,
such as the epenthesis in (66), occur in time for stress assignment to consider the
epenthetic vowel as the head of a foot. In Mohawk, HEADDEP dominates ALIGNR to
yield forms which contain bisyllabic trochees like [(té.ke).riks]; in Selayarese, ALIGNR
dominates HEADDEP. Since epenthetic vowels are allowed to bear stress, there are no

definitive cases to show that Selayarese is trochaic.
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(66) Epenthetic penultimate vowel in Selayarese

[sa.ha.(1¥!).mu] ‘your (familiar) profit’

It is possible that IAMB and MORAICTROCHEE are working together in Selayarese to
ensure that all feet are monosyllabic, thus satisfying both foot type constraints. However,
the crucial fact, as in Mohawk, is that there is a possible trochaic analysis of Selayarese
where the vowel lengthening is due to foot minimality and not due to the vowel being
stressed. A syllabic trochee analysis with stress-induced vowel lengthening is not

possible in this system.

3.2.5 Chimalapa Zoque

In Chimalapa Zoque (Knudson 1975), secondary stress falls on the first syllable
of the stem (prefixes contain no stress) and primary stress falls on either the penultimate
or antepenultimate syllable. Chimalapa Zoque is a moraic trochee language, with a foot
minimality requirement of two moras. As in Selayarese, it is possible that IAMB and
MORAICTROCHEE conspire to make monosyllabic feet preferred; however, there are

certain instances where monosyllabic feet are not allowed.

(67) Possible feet in CZ
a. CV.CV
b. CV:

c. CVC
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The bisyllabic foot in (a) only occurs when the second C is a glottal stop, so it is possible
to specify that foot as CW.® The final syllable of a word cannoelincluded in the foot
due toNONFINALITY. Theprimary stress is penultimate when the penultimate syllable is

heavy, but antepenultimate when the penultimate syllable is light.

(68) Penultimate syllable is heavy
a. CVC (m").(k21).pa

b. CV: (he:).(koaL i

(69) Penultimate syllable is light
a. CV.CV (nZ!a)
(s.hi).ci
(w*).(tod.u).pa

(n“K).span.ki(cZ! e).wi

While most of the stressed syllables in Chimalapa Zoque are lengthened, this lengthening
only occurs when the foot is monosyllabic. In a case where the foot cannot be
monosyllabic due to the glottal stop, there is no lengthening of the stressed syliable.
the vowel lengthening applied uniformly to every open stressed syllable, the forms in

(69)would be expected to have long vowels, as shown below.

® The unique status of this intervocalid jpresents a temptation to treat it as an epenthetic segment to
prevent vowel hiatus. However, Knudson claims that VV erges are broken up by epenthetic [j] and
not by a glottal stop (p 285), as well as arguing that the glottal stop is present underlyingly (p 298).
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(70) No vowel lergthening in bisyllabic feet
a. *(nZ.'a)-- vowel lengthening, bisyllabic
b. *(nZ).'a-- vowel lengthening, monosyllabic

c. (nZ!a)-- no vowel lengthening, bisyllabic

Since vowel lengthening does not occur in every stressed syllable in Chimalapa Zoque, it

is not the case that the vowels are lengthened due to being stressed.
3.2.6 Italian

MorZnOs (1999) analysis of Italian, citing data from Vogel (1982, and references therein),
is similar to the analyses of Mohawk and Selayarese presented here. Italianrégsca mo
trochee language, with nonfinality and rigtitgnment. The optimal foot position, due to
NONFINALITY andMAINR, is a monosyllable in the penultimate position. The only long
vowels in Italian are open, stressed penultimate syllables, which unéeggbdning for

foot minimality.

(71) Penultimate open syllables are lengthened (MorZn 1999: 171)
a. [(v:.le)] Omean0
b. [(kt:.sa)] Ohoused

c. [(n—:.no)]  Oninth®

These forms can be contrasted with closed penultimate syllables; the minimal pairs below

have closed penulftiate syllables, and the stressed vowel is not lengthened.
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(72) Penultimate closed syllables contain short vowels (MorZn 1999: 171)
a. [(vIle)] OvillasO
b. [(kis.sa)] OcaseO

c. [(n—n.no)] Ograndfather®

MorZnOs (1999: 1-7A®0) analysis of Italian vowel lengtheningsisnilar to the analysis

of Mohawk given in section 3.1. As in Mohawk, nonfinality and Halgnment
conspire to create a monosyllabic foot in the penultimate position. In order to ensure that
this penultimate syllable is a minimal foot, it must be lyeavhen the penultimate
syllable is open, the vowel must lengthen for foot minimalitgot simply because it is

stressed.
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Chapter 6

Conclusion

Switch languages are both an entailed theoretical consequér@é& (given key basic
constraints)and an empirical reality. Thessentialconstraints which yield the switch
language pattern, forcing feet to switch between iambs and trochees based on word length,
are basic constraints that are necessary for the analysis of a variety of metrical phonology
phenomena. No matter what definitiai alignment is used, the core feature of
alignment necessary to accouot observed stress patterns is the same feature that
produces switch languagesthe ability to detect whether or not there is a foot at the
word edge. Because switching occursatisfy rhythm and alignment constraints, switch
languages always have a pattern of perfectly alternating stress; this makes it difficult to
tell whether a language is switch, since the pattern of stress is compatible with a

homogeneous foot analysis.

(1) Two parsings for a single stress pattern
a. stress pattern: X-0-X-0
0-X-0-X-0
b. switch foot type: [Xu]-[Xu]
[uX]-[uX]-o
c. all trochees: [Xu]-[Xu]

o-[Xu]-[Xu]
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In the above example, the pattern in (a) is compatible with a heterogeneous or
homogeneous foadtype analysis. The footing in (b) represents ad&fined switch

language, while the footing in (c) represents a faiyned trochaic language.

Because it is impossible to tell whether a language is switch based on the stress
pattern alone, it is nessary to have additionalidence for the foot boundaries or foot
type. Yidiny and Wargamay are two languages with clear evidence in favor of a switch
analysis. The primary piece of evidence is the regular process of vowel lengthening in
words with iamic feet, but no vowel lengthening in words with trochaic feet. An all
trochaic analysis is not possible férdiny or Wargamay because, addpter 5 argues,
the kind of regular vowel lengthening found in these languages never owitbrs

trochees.

Empiri cal Reality

Yidiny and Wargamay are clear illustrations that switch laggsaare an
empirical reality. (Chapter 4)An OT analysis of their stregsatterns requires no special
mechanism, unlike earlier analydesg. Hyde 2002, because the switching of foot type
is an expected side effect of alignment and rhythm constraisteach of requiring
overlapping feebr other complicationsindications of foot boundaries and foot type in
Yidiny come from reduplication, vowel deletioand singing patterns but the primary
evidence of foot type in both Yidiny and Wargamay is regular lengthening of stressed

vowels in words with iambs but not in words with trochees.

A typological survey of trochaic languages reveals two kind of vowel

lengthening: a general process of wairdhl or phrasdinal lengthening, and lengthening
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in order to meet minimal foot or word requiremenf€hapter 5)Mohawk is an example

of a trochaic language which seems at first glance to require a regular pobcess
lengthening stressed vowels (as found in iambic languaggs)n closer examinatioit
becomes clear that vowel lengthening only ocaairslohawkto create a minimal fopt
given the constraints imposed by nonfinality and rglignment it is not tre case that
every stressed vowel is long, as there are words like {(tZ.ke).riks} with a stressed light

syllable
Theoretical Consequence

The existence of switch languages is not obvious, since their stress patterns are
compatible with an allambic or #i-trochaic analysis. However, since switch languages
are an empirical reality, the fact that they are an unavoidable consequence of OT is a
benefit and not a detriment. Rather than requiring special mechanisms to account for the
switching foot types irYidiny and Wargamay, basic constraints are sufficient to produce
switch languages. These basic constramnparsing constraintPARSESYLL or FTBIN),
rhythm constraints*CLASH or *L APSE), and alignment constraintsare key components

in the analysi®f several aspects afietrical phonology.

Kager (2001) proposes doing away with foot alignment constraints in favor of an
expanded set of rhythm constraints; however, the key feature of alignment constraints
that produces switching is still required evenhis system. In order to account for
languages like Tunica, there must be some constraint that requires main stress at the left

edge of the word.
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(2) Left-aligned sparse trochaic language

Language 21 31 41 51

Tunica [Xu] [Xu]-o [Xu]-0-0 [Xu]-0-0-0

Having a single trochee at the left edge of the word is disfavored by rhythm; with at least

one unparsed syllable to the left of the trochee, a *LAPSE violation can be avoided.

(3) *LAPSE violations in five-syllable word

*LAPSE
[Xu]-0-0-0 3
0-[Xu]-0-0 2
0-0-[Xu]-0 2
0-0-0-[Xu] 2

A purely rhythmic account could not account for Tunica’s initial stress; there must be

some constraint that can detect whether or not there is a foot at the left edge of the word.

Chapter 2 explores different definitions of alignment constraints, but any
definition that yields a true alignment constraint -- one that meets the bare minimum
requirements to produce a language like Tunica -- will also yield switch languages.
Chapter 3 proves this point by stripping away everything but the three constraint types
that combine to create switch languages and showing that it is impossible to avoid a

language which alternates foot type.
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Future Research

Chapter 5’s investigations into trochaic lengthening raise the question of how foot form
constraints should be defined. Prince and Smolensky (1993/2002) have a single foot type
constraint, RHTYPE=I/T, which is set like a parameter to either RHTYPE=I or RHTYPE=T.
With two distinct foot type constraints, it is possible to have symmetrical constraints that
do not penalize unary feet, symmetrical constraints that penalize unary feet, or
asymmetrical constraints where Trochee penalizes unary feet but lamb does not (e.g.
Tesar 1995, Kager 2001, Alber and Prince). It is further possible to encode information
about the relative goodness of a foot type in the constraint definitions, for instance a
constraint which penalizes LL iambs but not LH iambs. A systematic study of the
typological results of different foot type constraints, similar to the undertaking with
alignment constraints in Chapter 2, would be a valuable investigation and is likely to

reveal some unexpected consequences.

Conclusion

This dissertation connects a theoretical consequence of OT and an attested phenomenon.
Given the nature of alignment constraints, it is impossible to avoid switch languages by
redefining those constraints while still retaining the essential properties of a true
alignment constraint. No matter what definition of alignment constraint used, as long as
it has the key property of an alignment constraint, a switch language will be predicted in
the typology. Switch languages are an empirical reality, as illustrated by Yidiny and
Wargamay. The fact that switch languages are a consequence of Optimality Theory is a

benefit to the framework, since no special apparatus is needed to account for the stress
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pattern and footing of these languagesnstead, an empirical phenomenon and a

theoretical consequencemport elegantly.
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Appendix 1

Chapter 2 Constraint Definitions

The following are the constraint definitions used to automatically calculate violations for
the typologies in Chapter 2. The built-in candidate generator in OTWorkplace was used
to generate candidates of up to seven syllables. Binary feet were schematized as [Xu] or
[uX], unparsed syllables as 0, and word boundaries as { }. Feet and unparsed syllables
were separated from each other by -, but there was no spacer next to a word edge. An
example candidate with two trochaic feet and three unparsed syllables would look like

this: {[Xu]-[Xu]-0-0-0}.

String Searches

For constraint definitions that searched for a string and counted the number of

occurrences, the following VBA macro was used:

OccurStr

Function OccurStr(ByVal config As String, ByVal cand As String)

As Long
Dim P As Long, LastP As Long, n As Long

P = InStr(l, cand, config)

Do While P
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LastP =P
P = InStr(LastP + 1, cand, config, 0)

Loop

OccurStr=n

End Function

System ZeroDefinitions

All of the System Zero constrainssmply searched for a string and counted how many

times it occurred. If more than one string incurs a violation, each string is separated by a

comma.
*L APSE *0-0, o{u, uj-o, uHu
*CLASH: *X] -[X

PARSESYLL: *O
FTBIN: *[X]
TROCHEE *[uX], [X]

IAMB: *[Xu]

SylISyll Alignment Constraints (Between and Adjacent)

For both the Between Alignment Constraints and the Adjacent Alignment Constraints,
the SyLL SyLL constraint assigned the same number of violations for every candidate of
the same length. Becausesertion and deletion were not being considered, the

SyLLSyLL constraints gave the same number of violations to every member of a
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candidate set. As a result, no typologies were calculated for these constiiatso no

constraint definitions were need for*! /E | (BSyLLSYLL) or *! /! (ASYLLSYLL).

Between Alignment Constraints String Searches

Two of the nine Between Alignment Constraints were also calculated by searching for an
illicit string and tallying the occurrences.
*-0-/E | (BUSYLLSYLL): *0-

*FIE | (BFTSYLL): *] -

Between Alignment Constraints Macros
The remaining siBetween Alignment Constraints used VBA macros to calculate their

violations.  The dllowing macros were utilized inthe constraint definitin:

FindLastUSyll, FindLastFt, and kdlFirstFt.
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FindLastUSyll

Function FindLastUSyll(ByVal cand As String) As Long

Dim pos As Long

Dim isUSyll As String

For pos =Len(cand) To 1 Step -1 ' start at the end of the word

isUSyll = Mid(cand, pos, 1) ' take off a chunk that is one
segment long

FindLastUSyll = pos

If isUSyIl Like "o" Then 'is it an unparsed syllable?
FindLastUSyll = pos - 1 ' if so, set that as the

value

If FindLastUSyll <> pos Then Exit Function

End If

Next pos

FindLastUSyll = 0 ' if you never found an unparsed syllable,

return zero

End Function



FindLastFt

Function FindLastFt(ByVal cand As String) As Long

Dim pos As Long

Dim isFt As String

For pos = Len(cand) To 1 Step -1
isFt = Mid(cand, pos, 2)
FindLastFt = pos
If isFt Like "[X -Y.X][X -Y,x]"OrisFt Like "?[X,Y]" Then
FindLastFt = pos -1
If FindLastFt <> pos Then Exit Function
End If

Next pos

FindLastFt = 0

End Function

230



231

FindFirstFt

Function FindFirstFt(ByVal cand As String) As Long

Dim pos As Long

Dim isFt As String

For pos =1 To Len(cand) Step 1
isFt = Mid(cand, pos, 2)
FindFirstFt = pos
If isFt Like "[X -YX][X -Y,)x]" Then
FindFirstFt = pos + 2
Elself isFt Like "[X - Y]?" Then
FindFirstFt = pos + 1
End If
If FindFirstFt <> pos Then Exit Function

Next pos

FindFirstFt = 0

End Function

The VBA macro definitions for the remaining six Between Alignment Constraints are

listed below.
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*-0-/[E -0-  (BUSYLLUSYLL):
Function  USyllUSyll (ByVal cand As String) As Long
Dim short As String

USyllUSyll = OccurStr("o ", cand) -1

End Function

*6/E -0- (BSYLLUSYLL):

Function SyllUSyll(ByVal cand As String) As Long

Dim short As String

short = Mid(cand, 1, FindLastUSyll(cand))

short = WorksheetFunction.Substitute(short, " -
short = WorksheetFunction.Substitute(short, "{", ")

short = WorksheetFunction.Substitute(short, "}", ")

short = WorksheetFunction.Substitute(short, "[" "M
short = WorksheetFunction.Substitute(short, 1", ")

SyllUSyll = Len(short)

End Function
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*F/E -0- (BFTUSYLL):

Function FtUSyll(ByVal cand As String) As Long

Dim short As String

short = Mid(cand, 1, FindLastUSyll(cand))

short =  WorksheetFunction.Substitute(short, " -
short = WorksheetFunction.Substitute(short, "{", ")

short = WorksheetFunction.Substitute(short, "}", ")

short = WorksheetFunction.Substitute(short, "[", ")

short = WorksheetFunction.Substitute(short, "X", ")

short = WorksheetFunction.Substitute(short, "o", ")

short = WorksheetFunction.Substitute(short, "u", ")

FtUSyll = Len(short)

End Function
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*1 [EF (BSYLLFT):

Function FAL(ByVal cand As String) As Long

Dim short As String

short = Mid(cand, 1, FindLastFt(cand))

short = WorksheetFunction.Substitute(short, " -
short = WorksheetFunction.Substitute(short, "{", ")

short = WorksheetFunction.Substitute(short, "}", ")

short = WorksheetFunction.Substitute(short, "[", ")

short = WorksheetFunction. Substitute(short, "1", ")

FAL = Len(short)

End Function
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*-0-IEF (BUSYLLFT):

Function USylIFt(ByVal cand As String) As Long

Dim short As String

short = Mid(cand, 1, FindLastFt(cand))

short = WorksheetFunction.Substitute(short, " -
short = WorksheetFunction.Substitute(short, "{", ")

short = WorksheetFunction.Substitute(short, "}", ")

short = WorksheetFunction.Substitute(short, "[", ")

short = WorksheetFunction.Substitute(short, 1", ")

short = WorksheetFunction.Substitute(short, "X", ")

short = WorksheetFunction.Substitute(short, "u", ")

USylIFt = Len(short)

End Function

*FIEF (BFTFT):

Function CatAlignFt(ByVal cand As String) As Long

Dim short As String

CatAlignFt = OccurStr("[", cand) -1

End Function
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Adjacent Alignment Constraints: String Searches

All of the Adjacent Alignment Constraints (other than SYLLSYLL, described above) were
calculated by searching for a banned sequence and counting occurrences using OccurStr.

The strings used are listed below.

*-0-/-0- (AUSYLLUSYLL): *0-0
*F/F (AFTFT): *1-[
*1 /-0- (ASYLLUSYLL): *-0
*1 /F (ASYLLFT): *-[

*-0-/F (AUSYLLFT): *o-[
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Appendix 2

Chapter 4 and 5Constraint Definitions

The analyses of Yidiny and Wargamay from Chapter 4 utilize the System Zero constraint
definitions defined in Appendix 1, along with OTWorkplaceOs -builktonstraint

definition for All-FeetLeft.

The Mohawk data in Chapter 5 was schematized differently from the candidates in
Chapters 2 and 4. Underlying consonants in onset or coda position were schematized as
c, except glottal stop which wak epenthesized consonants were Unstressed
underlyirg vowels werev, epenthetic unstressed vowels werestressed underlying
vowels wereA and epenthetic stressed vowels wereVowel lengthening was indicated
with M (or mif unstressed), while shortening was indicated witkCaaiter the shortened
vowel; underlying long vowels were marked with. AG@engthened underlying vowel is
thereforeAM and an long epenthetic vowel EM. Syllable boundaries were marked
with O.0 while foot and word boundaries were indicatedl Withd{ }, respectively.

Utilizing the above schematization, the constraints for Mohawk searched for
strings using OccurStr (defined in Appendix 1) and calculated violations accordingly.
All input vowels were short in the first stratum, so shortening was only a possibility in
the secod stratum; the following definitions were used to calculate violations in the first
stratum (when there were neDor O:@h the candidates) and adjusted to account for

candidates with shortening in the second stratum.
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*V:

IDENTLENGTH
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NONFINALITY

DePC

DEpV

WTS

*LONGEP

|AMB
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*g}
*M,

*M, -

*ct, zt, c.t, z.t, C).t, 2).t, C.(t, z.(t

*CC

*E

Tt

*Z

*e, E

*cvc, cec,cvz, cez, m, em

*EM

*(cA., (cAM., (cE., (cEM., (cAc., (cAMc., (cEc., (cEMc.,
(cAz., (cAMz., (CEz., (cEMz. (A., (AM., (E., (EM., (Ac.,
(AMc., (Ec.,(EMc., (Az., (AMz., (Ez.,(EMz.

*A), AM), E), EM), Ac), AMc), Ec), EMc), Az), AMz),
Ez),EMz), AMcc), Ecc),EMcc), Act), AMct), Ect), EMct)

*.cA), .CAM), .cE), .cCEM), .cAc), .cAMc), .cEc),.cEMc),
.CAz), .cCAMz), .cEz), .cEMz), .cAcc), .cAMcc), .cEcc),
.CEMcc),.cAct), .cCAMct), .cEct),.cEMct), (cA), (cE), (A),
(E), .AM), .EM), .A), .E), .Ac), .AMc), .Ec), .EMc), .Az),
AMz), .Ez), .EMz), .Acc), .AMcc), .Ecc), .EMcc), .Act),

AMct), .Ect), .EMct)
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