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1. I ntroduction

1.1  Metrical Transparency of Epenthesis

It is acommon observation that epenthetic vowels are transparent in word stress,
transparent in aphysical sense: they are not stressed when they fall into positions of
canonical stress, and furthermore, they are not counted in the determination of stress.

One clear example of metrically transparent epenthesis comes from the Mississippi Valley
Siouan language, Dakota. In thislanguage, stressregularly falls on the second syllable
from the beginning of the word (1a). Epenthesisinto the second syllable, however, for the
purpose of syllabifying certain root-final consonants as onsets, creates exceptions to
canonical second syllable stress (1b).

(1)  Dakota (Shaw 1976, 1985)

a. ¢chi-kté ' kill you' b. ltekk —> téka 'stagger’
mayé-kte 'you kill me' /khu§y —> khiza ‘lazy'
wichaya-kte 'you kill them' [Capl —> Capa 'trot’

o-wiChayakte 'you kill them there
(cf. kté 'ghe, it kills)

If epenthetic /al istransparent (invisible) for the purposes of stress placement, the formsin
(1b) are not truly exceptional. Disyllablic ¢éka, derived from an underlying CVC root, is
treated on a par with kté.

Describing the above observations in nonderivational terms, i.e., in terms of a
direct mapping from lexical to surface forms, involves stating a requirement on the relation
between the input and the output.

(2 Input Output
ekl —>  [Cékal
[chiktel —>  [Ehikté]

Stress typically falls on the vowel of the second syllable thikté, yet when this vowel is not
present underlyingly, stress falls elsewhere ¢éka. In sum, two requirements restricting the
position of stress are necessary in the description of the full pattern. Stressfalls on the
second syllable, but more importantly, the stressed vowel must be present underlyingly.
An informal description of the observed metrical transparency of epenthesisin Dakota can
be given in nonderivational terms by making reference to underlying counterparts to
stressed vowels.

* Thanks to the participants in Linguistics 751 (taught by John McCarthy in the Spring of 1995 at UMass)
and the audience at the Rutgers’/lUMass Joint Class meeting for valuable comments and suggestions on
earlier drafts of thiswork. This paper has also benefited from conversations with John McCarthy, Lisa
Selkirk, and Roger Higgins, especially John, who read several versions of the paper. Thanks also to Iliyana
Krapovafor her advice with the Russian data, and Basilio Mungania for his help with Swahili. | claim
responsibility for any errorsin fact or interpretation. Thiswork was supported in part by the National
Science Foundation grant SBR-9420424.
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1.2  ldentity Effectsin Vowel Reduction

Remarkably, reference to counterpartsin related strings will also provide a coherent
vocabulary for stating certain observations governing stress related segmental processes
like vowel reduction. Consider the following case in Russian, which can be reproduced in
awide range of languages (see below). In stressed positions, Russian licenses six vowel
contrasts /i + eao u/, but in unstressed syllables, only the three peripheral vowels surface.!
For example, the stem-internal mid vowel surfaces in the unsuffixed nominative form stdl,
yet in forms where stress is moved off the stem vowel, underlying /o/ lowersto [a], e.g.
stal-a. Compare the aternations found in the declensions in (3a) with the examplesin the
verbal paradigmsin (3b).2

3 Russan (Jones and Ward 1969, Boyanus 1955, Kenstowicz and Kisseberth 1979)

Nom. Sg.  stdl V-0 b. glaz G vaz-u 1 per. Sg.

Gen. sal-a dov-a gl6z-is  vOz-is 2 per.

Dat. stal-u sév-u gloz-it vOzZ-it 3 per.

Instr. stal-om  dév-om

Loc. sal-é dov-e gloz-im  voz-im 1 per. Pl
gléz-it'i  voz-it'i 2 per.

Nom. Pl.  &a-y dav-a gloz-ut  voz-ot 3 per.

Gen. stal-6f doév ‘gnaw’  ‘carry’

Dat. ga-an  dav-am

Instr. ga-ami  dav-ami

Loc. stal-ax dav-ax

‘table’ ‘word'

The above description may be recast in terms of input-to-output mappings by
stating essentially the following. Mid vowels reduce (to [a] in the above cases, but to [d] in
other contexts discussed below). But stressed vowels don't undergo vowel reduction; they
remain faithful to underlying featural contrasts.

4 Input Output
Istol/ —>  [stdl]
/stol-& —>  [dtal-4]
Hence, crucial to the mapping of inputs to outputs is the observation that stressed vowels

are dways identical to their underlying counterparts. VVowel reduction only appliesto mid
vowelsin unstressed syllables because of this relational requirement.

1Russian shows some vestiges of the Indo-European pitch accent system (see e.g. Kiparsky and Halle
1977), which is assumed here to be encoded lexicaly.

2A complete description of Russian vowel reduction will note that nonhigh vowels rise to an allophone of
/il before soft consonants (i.e. palatal or palatalized consonants), m'ic-G, m'€c-i§ m'&:it 'throw'. But this
interesting CV interaction will not be discussed here.
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13 Discussion

All the phonology in the above descriptions occursin the pairing of inputs with
outputs, and this direct approach to the phenomenacalls for certain statements governing
the relation between the stressed vowel and its underlying counterpart. The requirement
governing metrical transparency of epenthesisis given in (5a), and the top-ranked
constraint negating the forces of vowel reduction isrestated in (5b).

(5) a. Stressed vowels must have counterparts in the input
b. Stressed vowels must be identical to their input counterparts

Stated as such, metrically transparent epenthesisis related to vowel reduction in an indirect,
but perfectly explicit way: both processes posit a requirement on the relation between the
stressed vowel and its input segmental counterpart with the effect of suppressing general
phonological patterns.

The ‘relational approach’ to these problems, which permits a direct mapping from
input to observed output, may be contrasted with the more standard derivational analysis.
In rule-based terms, Epenthesis which isinvisible to word stress will counterfeed Stress,
asthe derivationsin (6A) show. Stress-dependent vowel reduction also callsfor a crucial
rule ordering in which vowel reduction follows the assignment of stress (6B).

(6) A. Dakota Stress B. Russian Vowel Reduction
UR feek/  [chikte/ UR Istol/  /stol-al
Stress ek thikté Stress g6l sola
Epenthesis t&ka ------- Reduction ~ ----- saa
PR [Céka] [Chikté] PR [stol] [stald]

In seridist operational terms, metrical transparency of stress and vowel reduction are
completely unrelated. No fundamental categories or formal properties emerge as away of
connecting the two phenomena. In contrast, the relational approach reveals an integral
element of two processes, namely the observed correspondence of stressed units and their
input counterparts.

From this preliminary survey, amode of analysis has been structured which differs
from rule-based linguistic analysisin its nonderivational character. By giving the relational
requirementsin (5) top rank in the constraint system, the serial derivations shownin (6)
become unnecessary. Further, these descriptions in terms of inputs and related outputs
look promising in that they provide a means of relating the two classes of phenomena
presented above.

1.4  Partial Metrical Transparency of Epenthesis

A third class of phenomena, related to metrical transparency of epenthesis, again
suggests a nonderivational approach. Thereisa set of known stress systemsin which
epenthetic vowels are invisible (transparent) to the stress component as a sort of elsewhere
case, yet they are stressed in certain limited contexts. A well-known example, to be
explored in greater detail below in section 4, isthe complicated stress-epenthesis interaction
found in Mohawk (Lake Iroquoian). Stressregularly falls on the penultimate syllable in
Mohawk (7a), unless the penultimate or ultimate syllable contains an epenthetic vowd, in
which case stress falls on the antepenultimate syllable (7b); epenthetic vowels are stressed,
however, in penults closed by oral (nonlaryngeal) consonants (7c).
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() Mohawk (Michelson 1981, 1988)

a. koharha? '| attach it’ b. wakeras ‘It smells
katiratha? I pull’ waXkyerite? 'l accomplished it
C. tekahsutérha? 'l am splicing'

wakényaks 'l get married

To recapitul ate, epenthesis into abiconsonantal cluster is transparent to stress, asit
provides exceptions to the regular pattern of penultimate stress. Y et epenthesisinto certain
triconsonantal clustersisvisible in word stress, for thistype of vowel insertion produces
epenthetic vowels which receive canonical stress. Epenthesisin Mohawk istherefore only
partially transparent in word stress, as epenthetic vowels participate in the stress systemin
limited contexts. (Examples from other languages supporting partial metrical transparency
of epenthesis are given below).

The derivational approach to partial metrical transparency effectsisto posit two
distinct rules of epenthesis, each crucially ordered with respect to stress assignment. Thus,
in the Mohawk case, epenthesisinto a closed syllable feeds arule of stress placement,
while epenthesis into a biconsonantal cluster, creating an open syllable, follows stress
assignment. (Thisisasimplification of the analysis given in Michelson 1988).

(8) UR /katirutha?  /wakras/ Itekahsutrha?/
e-Epenthesis/ C_CC tekahsuterha?
Stress katiratha? wakras tekahsutérha?
e-Epenthesis/C C - wakeras =~ ---mmmmmmeeee-
PR [katirdtha?]  [wékeras] [tekahsutérha?]

The positing of more than one rule of epenthesis, however, misses alinguistically
significant generalization, namely that the various instances of epenthesis are clearly
related. Inthisexample, both types are epenthesis appear to be motivated by syllable
structure requirements (defined within prosodic theories of epenthesis starting from Selkirk
1981 and developed further in [t6 1986, 1989): epenthetic /¢ isinserted for the purpose of
parsing unsyllabified consonants. Furthermore, ignoring epenthesisinto final C? clusters,
both epenthesis processes break up obstruent + resonant clusters (Chafe 1977, Mithun
1979). In positing two distinct rules of epenthesis, the rule-based analysis states these
observations more than once.

Theloss of generalization problem of course stems from the derivational nature of
the rule-ordering analysis. It seems promising, therefore, to consider a nonderivational
approach to partial metrical transparency of epenthesis. To anticipate the line of analysis
pursued below, the transparency of epenthesisin open syllableswill receive the same
interpretation it doesin Dakota: stressed vowels must be present underlyingly. Yet the
constraint regulating this input-output relation is subordinate to an independent stress-
related constraint, compelling the placement of stress on closed syllables. Partial metrical
transparency is thus an effect of two essential tenets, namely that constraints on the
placement of stress are ranked, and that the violation of alower ranked constraint is
necessary if it can lead to satisfaction of amore prominent constraint. The genera
approach to the problem, therefore, espouses the core ideas of Optimality Theory (Prince &
Smolensky 1993, and McCarthy and Prince 1993a).
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15 Overview

The remainder of this paper will examine stress-epenthesis interaction and stress-
dependent feature minimization processes like vowel reduction in awide range of
languages, and provide aframework for describing these phenomena which avoids the
problemsidentified above. Observationslike “the stressed vowel is aways present
underlyingly” are shown to be tied to a specific hypothesis concerning the regulation of
input and output relations. In particular, metrical transparency of epenthesisis accounted
for within the Optimality Theoretic framework developed in McCarthy & Prince (1995), in
which faithfulness of input to output is defined in terms of certain types of correspondence
relations.

Section 2 introduces the fundamental concepts important to understanding the
hypothesis that metrical transparency of epenthesisis linked to faithfulness, and then a
congtraint-based analysis of Dakota stress is presented as exemplification of this proposal.
Section 2 aso extends the horizons of this hypothesis by showing how metrical
transparency effects can be seen in asimilar light to the identity effects found in vowel
reduction. Extending the factorical typology sketched in 8§2.2, section 3 examines the
class of phenomenareferred to as‘ partial metrical transparency of epenthesis’ in 81.4.
Section 3 is organized into a set of case studies, giving fully formal constraint-based
analyses of the stress-epenthesis interactions in Spanish and the Austronesian language
Selayarese. Partial metrical transparency effects are a direct consequence of characterizing
the avoidance of stressing (and counting) epenthetic vowels as a well-formedness
congtraint: different rankings of said constraint give awide range of transparancy/opacity
phenonema. Section 4 is an extended study of the interaction between stress and
epenthesisin Mohawk. Section 5 includes ageneral summary of the results achieved in the
paper, with some discussion of the implications which may be drawn from them.

A brief note regarding terminology should be made here as a means of avoiding
confusion. In the above descriptions of stress-epenthesis interaction, the term ‘ transparent’
was used to characterize epenthesis which isinvisible in the stress system. Conversely, the
term ‘opaque’ is used below to describe epenthetic vowels which are visible, or active, in
word stress. This vocabulary has the unfortunate drawback that these terms are employed
with the exact opposite interpretionsin much of the pre-OT literature. In spite of this, |
maintain the novel use of theseterms. My judtificationisthat | seek to distinguish their
meaning here from the use of these termsin previous literature where they are defined
explicitly in terms of rule interaction (see for example Kiparsky 1973). When we speak of
metrically transparent epenthesis below, we speak of transparent segments, not processes
of vowel insertion. Likewise, we will speak of phonologically opaque vowels as dull, not
‘see-through’ segments, i.e. segments which participate in and are visible to regular
phonological processes.
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2. Faithfulness to Prosodic Heads

Faithfulness is afundamental notion in Optimality Theory (OT), asit is central to the claim
that languages only differ with respect to constraint rankings (Prince and Smolensky 1993,
P& S henceforth). But how is faithfulness of input to output, beyond the intuitive concept,
given formal expression in constraint-based phonology? Recent work in OT (McCarthy
and Prince 1994b, 1995, McCarthy 1995, Benua 1995, Beckman 1995, Selkirk 1994,
1995, Pater 1995, Lamontagne & Rice 1995, Urbanczyk 1995, 1996) has brought a wide
range of empirical issuesto bear on thisformal question. This section reconsiders the
observations presented in section 1, and introduces the hypothesis that prosodic categories
like ‘the main stressfoot’ or ‘the head syllable of the prosodic word' play arolein the
definition of constraints on input-ouput faithfulness.

2.1  Epenthesisin Correspondence Theory

Asadirect account of aset of parallels observed between reduplicative copying and
faithfulness of input to output, McCarthy & Prince (M& P henceforth) generalize the notion
of correspondence developed in McCarthy and Prince (1993a) to input-output faithful ness.
Correspondence is defined, quite generally, as arelation between two related strings, e.g.
base/reduplicant, input/output, etc.

9 Correspondence (McCarthy and Prince 1995)
Given two strings $; and S, correspondence is arelation [J from the
elements of S; tothose of S,. Segmentsa 0 S; and 3 O S; are referred to
as correspondents of one another when alp .

Faithfulness of input to output is thus engendered in a set of constraints on correspondent
elements, e.g. segments. Two prominent constraints enforce the existence of
correspondent segments in strings related as input/output or base/reduplicant.

(100 MaAx (M&P)
Every segment of S, has a correspondent in S,. Domain(l) = S;.
(No phonological deletion).

Der (M&P)
Every segment of S, has a correspondent in S;. Range (0)=S,.
(Prohibits phonological epenthesis).

As specific instantions, MAX and DEP encourage the existence of segmental counterpartsin
input-to-output mappings, together establishing a symmetric correspondence relation
between inputs and related outputs. These constraints are intended to take over much of the
work done by P& S's PARSE and FILL (see M&P for discussion). MAX and DEP do not,
however, regulate agreement with respect to the featural make-up of correspondent
segments. That isthe role of the IDENT(yF) family of constraints.

(11) IDENT(YF) (M&P)
Correspondent segments agree in the value for feature F.

If alB and a is[yF], then B is[yF].

To summarize, three classes of phonological constraints are imposed in a
generalized theory of correspondence relations which encompasses both reduplicative
copying and faithfulness of input to output. MAX and DEP characterize one form of
segmental faithfulness in that they require segments of a given string to have
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correspondents in structures related by some linguistic process. IDENT(yF) in turn
characterizes featural faithfulness among correspondent segments, and penalizes input-to-
output mappings which do not maintain said identity.

Asa concrete illustration of how the constraints on correspondent segments are
employed in the analysis of epenthesis, let us reconsider the Dakota example from 81.1.
Recall that epenthetic /al isinserted into the second syllable of disyllabic formslike ¢éka for
the purpose of syllabifying root-final consonants as onsets. a-Epenthesis therefore aspires
to achieve perfect CV syllabification, indicating that NO-CoDA (1t6 1989 et seq) isa high-
ranking constraint (see Sietsema 1989: 339-340 for evidence concerning reduplicant shape
and cluster reduction in support of the claim that codas are strongly avoided in Dakota).
NO-CoDA dominates DEP, the constraint prohibiting phonological insertion, which licenses
avowse in the output with no input correspondent.

(12) Epenthesis asthe subordination of DEP
input: Cek NO-CODA Dep
Cek *|
O ¢eka *

Epenthesis, then, is analyzed as the subordination of DEP, which permits a violation of
input-dependence as a means of syllabifying root-final consonants as onsets. Further,
MAX necessarily dominates DEP, in order to rule out athird potentia output, ¢e, which also
satisifies the syllable structure requirement NO-CODA.
(13) MAX dominates DEP
input: Cek MAX DEepP
c&e *1
0 cé&elda *

Thelosing candidate violates MAX because the input contains the segment k, which has no
segmental counterpart (correspondent) in the output. A constraint-ranking in which MAX
dominates DEP will therefore prefer epenthesisto consonantal deletion, asit is better to
violate input-dependence than it isto give an incomplete mapping from /c &ek/ to [c&e]. To
close, the analysis of epenthesisin Correspondence Theory (CT) is not strikingly new; it
involves constraint interaction among structural constraints (e.g. NO-CobDA) and
faithfulness constraints regulating input-output mappings. The novel element of the
analysisisthe way in which faithfulness is defined, i.e. as conditions on types of
correspondence relations between elements of related strings.
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2.2  Head Dependence

Now that the notion of a‘counterpart’ has been defined and illustrated in the
framework of CT, the observation governing metrical transparency of epenthesis may be
interpreted in the following way. The avoidance of stressing epenthetic vowels shows an
avoidance of stressing segments with no input correspondents. Since stressisrendered in
metrically prominent prosodic categories, i.e. prosodic heads, avoidance of stressing
epenthetic vowels may be interpreted as an avoidance of parsing them internal to a prosodic
head. Metrical transparency of epenthesis, stated in this way, represents a specific form of
input-dependence.

(14) HeaD-DEpP
Every segment contained in aprosodic head in S, has a correspondent in S;.
If B iscontained in aprosodic head in Sy, then 3 O Range().

The effect of HEAD-DEP is that prosodic heads are input-dependent; that is, only segments
with input correspondents may occur in metrically prominent categories, e.g. the main
stress foot of the prosodic word, or the syllabic head of the main stressfoot. Since
epenthetic vowels are introduced by Gen, they have no input correspondents, and hence the
genera claim isthat parsing them internal to the prosodic head of the word will constitute a
marked prosodic analysis cross-linguistically, a violation of head dependence.

It is perhaps best at this point to clarify the interpretation of HEAD-DEP by
illustrating its effects in the context of a concrete example, namely metrically transparent
epenthesisin Dakota. Recall from §1.1 that surface forms are characterized by second
syllable stress, yet epenthesisinto the second syllable correlates with initial stress. Thus,
the crucial contrast supporting the claim that epenthesisis metrically transparent in Dakota
isthikté versus téka. When /a/ isinserted into the second syllable, head dependence and
the constraints responsible for second syllable stresswill bein conflict. In afully formal
constraint-based approach to this problem, HEAD-DEP is ranked above the set of stress
related constraints yielding canonical second syllable stress (abstractly referred to here as
STRESS). This constraint ranking will therefore yield irregular stress whenever epenthetic
vowels are inserted into positions of canonical stress.

(15) Metrical transparency of epenthesis. HEAD-DEP » STRESS
input: Cek HEAD-DEP STRESS

ceka al
O ¢éka *

In the above tableau, the losing candidate parses epenthetic /al interna to the head syllable
of the word, and hence violates HEAD-DEP because the epenthetic vowel has no input
correspondent. Theresult, then, isthat stressfalls on theinitial syllable, in violation of the
set of constraints restricting stress to the second syllable, as a means of satisfying head
dependence. Furthermore, this result represents a general approach to the problem:
metrical transparency of epenthesisimplies aranking where the requirement characterizing
head input-dependence dominates (a subset of) the set of stressrelated constraints. Al
analyses of the observed metrical transparency of epenthesis presented below will be
structured in this way.
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Asaformal point, it is necessary to consider the level of prosodic analysis relevant
for the meaning of HEAD-DEP. In the above example, it seemsthat it isthe head syllable of
the prosodic word which is employed in restricting the set of segments targeted by head
dependence: avoidance of epenthesisinto the head syllableis essentially the
characterization of the noncanonical initial stress pattern { ¢é.ka}, which is violated by the
only other relevant output { ce.kd} bearing regular second syllable stress. Specifying the
meaning of HEAD-DEP will therefore involve setting a prosodic target, written here with
parentheticalsin the name itself. In the Dakota example, HEAD-DEP is assumed to be
defined %ver syllables, thus HEAD(0)-DEP is the proper instantiation of a more genera
formula

(16) HeaD(PCat)-DerP
Every segment contained in prosodic head PCat in S, has correspondent in S;.
If PCat isaprosodic head in S, and PCat contains 3, then 3 0 Range([).

A different option, defining HEAD-DEP over prosodic feet, will beinvolved in
account for adifferent set of observations governing stress-epenthesisinteraction. In
particular, the avoidance of counting epenthetic vowels in the determination of stress
(distinct from the mere avoidance of stressing epenthetic vowels), may be viewed as the
avoidance of footing segments with no input correspondent. With thisis mind, consider
the following set of patterns in the Austronesian language Selayarese (to be examined more
closdly in section 3). Selayarese regularly stresses the penultimate syllable, except when an
epenthetic vowe occursin the final syllable, in which case stress falls on the
antepenultimate vowel.

(17) Metrical Trangparency in Selayarese: failure to count epenthetic vowels
a. dlo ‘day’ b. kataa ‘itch’
alonni ‘this day’ poitolo  ‘pencil’

The relevance of the above contrast is that post-tonic epenthesis correlates with
noncanonical stress, showing that the stress system does not count epenthetic vowelsin the
rendering of stress. This class of observationsis empirically distinct from the class
represented by the Dakota example, yet they both involve the same notion of head
dependence given here, allowing a certain amount of freedom in specification of the
meaning of HEAD-DEP. In the account given above, the avoidance of stressing epenthetic
vowelsin Dakota was achieved by targeting head syllables, i.e. employing the constraint
HEAD(0)-DEP. Assuming that regular stressin Selayarese is accounted for with aright-
aligned trochee, e.g. [al{IOnni}], irregular antepenultimate stress is analyzed as adightly
misaligned trochee, asin [{ k&ta} la], compelled by the input-dependence requirement
interpreted at the level of the prosodic foot (F). Thus, HEAD(F)-DEP, “Every segment in
the head foot must have an input correspondent,” is playing a decisive role in the system.
HEAD(F)-DEP dominates alignment, yielding a repositioning of the main stress foot within
the prosodic word. In summary, the two classes of observations fall under the rubric of
head input-dependence, and yet the subtle empirical distinctions are made precisein the
specification of the relevant prosodic target. A similar comparison is made in the following
subsection, in which distinct patterns of vowel reduction are described within distinct
prosodic domains along these lines.

3Alternatively, it seems plausible to target prosodic feet in the meaning of HEAD-DEP employed in the
analysis of irregular initial stressin Dakota. Suppose foot binarity is dominated in this language. Initial
stress may be represented as a monosyllabic foot over thefirst syllable [{ &} ka], compelled by aversion of
HEAD-DEP interpreted on the level of the stress foot.
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One of the advantages of the constraint-based analysis presented above has over the
more standard derivational analysesisthat it avoids a problem identified in P& S: 28-32
concerning the staging of the organization of syllablesinto prosodic feet, referred to there
as ‘Bottom-Up Constructivism’. This kind of Bottom-Up prosodic layering, together with
the view that epenthesisis prosodically governed, implies that epenthetic vowels will
participate fully in word stress (see Broselow 1982 for a clear statement of the Bottom-Up
Constructivist position). To see the extent of the problem, it is necessary to contrast the
observations governing the interaction of stress and epenthesis in Dakota (where epenthesis
is metrically transparent), with those in alanguage like Swahili. In Swahili, stress
regularly falls on the penultimate syllable (18a); further, the (optional) introduction of
epenthetic /i/ into the loans in (18b) provides no exceptions to canonical penultimate stress.

(18) Swahili (Ashton 1944, Polomé 1967, Broselow 1982)4
a. jiko 'kitchen' b. tiket ~ tikéti 'ticket'
jikoni 'in the kitchen' réali ~ ratili ‘pound'

nilimpiga I hit him'
nitakupiga 'l shall hit him'

Epenthetic /i/ is opaque (i.e. visible, see §1.5) in the assignment of word stressin Swahili:
it is stressed and counted according to the regular stress pattern. 1n Bottom-Up
Congtructivist rationalizing, this follows from the bottom-up layering of syllablesinto
stress feet: syllables are structurally subordinate to prosodic feet, thusit follows that
epenthesis, as an effect of inserting an epenthetic syllable, is opaque (visible) to stress.
The failure of the Bottom-Up Constructivist enterprise, however, is apparent in cases
where prosodically-governed epenthesis is metrically transparent, asin the Dakota
example. If theinvolvement of epenthetic vowelsin word stress follows from the prosodic
character of epenthesis, why is prosodically governed epenthesis invisible in word stress?

Nonderivational theories of prosodic representations like OT are neither Bottom-
Up, nor Top-Down oriented. The prosodic analyses yielding syllable shapes and defining
metrical prominenceisdetermined in parallel, and therefore, the class of problems
identified above does not arise. Metrical transparency of epenthesisin Dakota is accounted
for through constraint domination, in particular, with a constraint ranking in which HEAD-
DepP playsarolein positioning of the prosodic head within the larger prosodic word. The
involvement of epenthesisin word stress, on the other hand, implies the opposite ranking,
one in which the constraints responsible for canonical stress outrank HEAD-DEP. Thus, in
the Swahili case, STRESS (which limits stress to the penultimate syllable) is ranked above
HEAD-DEP, giving the result that epenthetic /i/ inaform likera.ti.li isvisible in metrical
stress assignment.

(190 Metrical Opacity of Epenthesis. STRESS » HEAD-DEP
input: ratli STRESS HEAD-DEP

ratili *1
O ratili *

4Both Ashton (1944) and Polomé (1967) note that loans from Arabic are liable to have antepenultimate
stress. Thus, for example, while incorporated ratili bears penultimate stress, speakers may chose to give
the form antepenultimate stress: ratili, which they describe as having an Arabic-like sound to it (Basilio
Mungania, personal communication).

10
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Theinvolvement of epenthetic vowelsin word stressistherefore aresult of permuting
HEAD-DEP to subordinate rank in the constraint hierarchy; since the set of requirements
yielding canonical stress outrank HEAD-DEP, epenthesisis predicted to provide no
exceptions to the regular stress pattern. Thus, to summarize the results reached above, the
introduction of HEAD-DEP into the set of well-formedness constraints crestes the factoria
typology schematized below.

(20)  Factoria Typology
*HEAD-DEP » STRESS. metrically transparent epenthesis, e.g. Dakota
*STRESS » HEAD-DEP: metrically opaque epenthesis, e.g. Swahili

A high-ranked HEAD-DEP, relative to (a subset of) the set of congtraints yielding canonical
stress, resultsin metrical transparency of epenthesis. And the opposite ranking, giving
HEAD-DEP low ranked status, is the constraint ranking for a system in which epenthesis
provides no exceptions (or at least only limited ones, see below) to the regular pattern of
word stress. Interlinguistic variation follows, in the usual way, from constraint
permutation, not from crucia rule orderings. Finaly, within the OT conception of
language typology, queries like those posed for Bottom-Up Constructivism do not arise.

Before moving to the next subsection, it is appropriate to clarify how subsequent
discussion will elaborate on the factorial typology in (20). Essentialy, the character of the
analyses presented in sections 3 and 4 is that they treat the stress system as a hierarchical
organization of constraints on prosodic analysis (following the insights of P& S), in which
head dependence both dominates a constraint which is amember of the set of stress related
congtraints, and yet, is dominated by a distinct stress constraint.

(21)  Partial Metrical Transparency of Epenthesis
Csrress » HEAD-DEP » Csrress

The effect of such aconstraint ranking isto combine the results derived by the rankingsin
(20). Inthose contextsin which HEAD-DEP can be shown to be dominated, epenthetic
vowelswill be visible in the stress system. Conversely, where HEAD-DEP is dominant,
the result is metrical transparency of epenthesis. Partial metrical transparency isthus an
effect of a constraint ranking in which HEAD-DEP has an intermediate status in the
congtraint hierarchy.

One further schematic ranking is necessary, before moving on, which considers the
typological implications of employing distinct prosodic targets, i.e. head syllable, and head
foot, in the interpretation of head dependence.

(21.1) A Richer Typology
A. HEAD(0)-DEP, HEAD(F)-DEP » STRESS. Total metrical transparency of
epenthesis, i.e. avoidance of stressing and counting epenthetic vowels

B. HEAD(0)-DEP » STRESS » HEAD(F)-DEP: Avoidance of stressing, but not
counting, epenthetic vowels

C. HEAD(F)-DEP » STRESS » HEAD(0)-DEP: Avoidance of footing, but not
stressing, epenthetic vowels

D. STRESS » HEAD(0)-DEP, HEAD(F)-DEP: Total metrical opacity of epenthesis, i.e.
no avoidance of stressing or counting epenthetic vowels

If HEAD-DEP set for both the head syllable and the foot dominates the stress constraints,
then total metrical transparency of epenthesis results, asin (21.1A). Conversely, if these
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two distinct constraints are both dominated, then total involvement of epenthetic vowelsin
stresswill result, as observed in the Swahili case. The constraint rankingsin B and C
above yield one class of metrical transparency effect, without the other. All the analyses
presented below will involve one of the constraint rankings givenin (21.1).

2.3  Head Identity

The analysis of stressrelated vowel reduction will follow a similar mode of analysis
as transparency of epenthesisin word stress. Drawing of the example presented in §1.2,
Russian exhibits ageneral pattern of vowel reduction in which underlying /o/ surfaces as/al
in unstressed syllables, e.g. /stol-& —> [stal-4]. Y et this pattern is repressed in stressed
syllables, as evidenced by exampleslike stél. Vowel reduction is analyzed as the
domination of faithfulness constraints by certain featural markedness constraints, which
effectively reduces the set of vowel contrasts (P& S 89). Head identity constraints are then
introduced to regulate featural faithfulness between the segmentsin an output prosodic head
and their input counterparts. It isthusthe ranking of head identity above the featural
markedness constraints that yields feature minimization only in unstressed positions, a
paradigmatic observation.

Russian vowel reduction is more complicated than the binary pattern of /o/ to [a]
exemplified above. Upon further investigation, it appears that vowel reduction to low
vowels, /stol-& —> stal-&, only occursin the syllable directly preceding the stressed
syllable (the pre-tonic syllable henceforth). All vowels reduce to [d] in unstressed, non
pre-tonic syllables (Reformatskij 1955, Jones and Ward 1969: 194-195). Exemplification
of this more aggressive pattern of reduction is given below for the back mid vowel /o/.

(22)  v[0O]doj nom. pl. z[a]vot 'winding mechansim'
v[alda nom. sing. z[d]vad'it' to bring, wind up'
v[0]davoz ‘water carrier’

'water' skav[a]rot gen. pl. ‘frying pan’

skav[0d]rada nom. sing.

The nominative plural form védd) isfully faithful to the stem vowel under stress, yet with
the gradual rightward migration of stress, atwo level reduction process is observed: /o/
goesto[a] in the pre-tonic position vada, and reduces further to [0] €l sewhere vadavoz.
How shall the notion of head identity be enriched to account for this three-way divisionin
vowd reduction, aggregrated with respect to distance from the stressed syllable? The
answer to this question will involve arguing for a set of head identity constraints which
target distinct prosodic constituents, along the lines proposed in §82.2 for the family of head
dependence constraints.

Taking the pattern of rising amplitude over the pre-tonic syllable as the guide to the
metrical structure (Jones & Ward 1969, Hamilton 1980), |et us assume that the pre-tonic
and stressed syllables together support an iambic foot in Russian.?  Thus, the prosodic
analysis responsible for the placement of stressin vada and vadavoézis[(vada)] and

SA three-way dividing up of the word is also mentioned in stress related vowel reduction in Chamorro (see
Chung 1983 for a crisp account). The set of relevant prosodically determined environments may be stated
as (i) primarily stressed syllable, (ii) secondarily stressed syllable, (iii) unstressed syllables.

6Halle and Vergnaud (1987) present an argument in defense of a right-headed disyllable foot: syncope
triggered by afollowing full vowel accompanies retraction of stress to the initial syllable: zajém 'loan nom.
acc.' bears second syllable stress, while genitive zajma has initial stress. Syncope effectively shrinks the
disyllabic iamb in the latter form, forcing stress to be placed on the only remaining member of the stress
foot: {zgj6}mal —> [{z&} mal.
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[vo(davOz)], respectively. The environment for lowering of mid vowelsto [a] may now be
stated as the main stress foot of the word. Furthermore, reduction to [d], i.e. suppression
of al vowel features, isthe domain characterized as being outside the main stressfoot. In
other words, mid vowels are only licensed in stressed syllables, and only the peripheral
vowels are licensed in the stressfoot. Let's work through the details of the analysis step

by step.

Featural identity is not always perfect: mid vowels reduce in unstressed positions.
Following P& S, mid vowels are suppressed by means of the feature minimization
constraint *MID.

(23) *MID (from P&YS)
No mid vowels, e.g. *[Phar, Dor]

The markedness of mid vowelsis evident from typological studies (see Maddieson 1984
for comprehensive work). For example, the presence of amid vowel seriesin a segmental
inventory of a given language implies the presence of the periphera high and low vowels.
The specific implementation of *MID assumed here is that the markedness of mid vowels
follows from the marked featural complex *[Phar, Dor], as proposed in P&S. The feature
classification system employed in their formulation, and in the subsequent analysis, is
shown below for the Russian five vowel system.

(249) Mgor Articulator Theory of Vowel Contrasts (Selkirk 1991)
Lab

Cor
Dor i u
Dor/Phar e o
0
Phar a

The low vowd [a] isfeaturally smplex, composed of asimple [Phar] specification. Also,
| assume that schwa, is characterized as an empty root node, which does not dominate any
articulator features.

Starting with the feature minimization component of vowel reduction, loss of dorsal
featuresin (unstressed) stem vowels follows from a constraint ranking in which the feature
markedness constraint, *M1D, dominates the general featural identity constraint.’

(25) Vowd Reduction as Feature Minimization
input: stol-a
dp *MID IDENT(F)
stol-&
dp *|
0 «d-a
p *
The markedness of mid vowels outweighs featural identity, resulting in vowel lowering,

whichisaform of unfaithfulnessto input featural contrast. Also, the persistence of [Phar]
in the above outputs is assumed to be aresult of a high-ranked IDENT[Phar], independent

LLoss of |abial features, concomitant with the loss of [Dor] will be the result of an additional ranking of
*[Phar, Lab] alongside *MID. Asthe behavor of [Lab] will play no role in the analysis of Russian vowel
reduction, it will not be represented in the featural combination for back vowels.
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from IDENT(F), abstracting away from the details of this distinction. Because of this
persistence of [Phar], the stem vowel in the above tableau surfaces as/al, rather than /u/.

The elaboration suggested in the above discussion is that distinct prosodic units
(PCat) may be specified in the meaning of the head identity constraints. This move will
permit the formulation of independent featural identity constraints, which will therefore
allow distinct rankings of head dependence constraints with respect to the feature
minimization constraints. The general formulafor the head identity constraintsis given
below.

(26) HEeAD(PCat)-IDENT(F)
Correspondent segments in prosodic heads PCat agree in value for feature [F].
If PCat isa prosodic head, PCat contains 3, and a3, then a and R agreein the
value of F.

Thefirst ingtantiation of the schema structured above will be to specify the head syllable as
the prosodic head relevant to HEAD-IDENT(F). Thusall primary features employed in the
vowel classification system given above are maintained in the head syllables of the output,
even of the phonologically marked feature combination characterizing mid vowels.

(27) Head Syllable Identity
input: vodoj

dp HEAD(0)-IDENT(F) *MID

va.doj

p *!

0 vo.doj

dp *

HEAD(0)-IDENT(F) dominates *MID, yielding preservation of underlying mid vowelsin
tonic positions.

Lowering of /o/ to [&] in vada is aresult of the feature minimization constraint
outlawing mid vowels. Theloss of vowel featuresin vada is not total, however, which
would result in a schwa, because of an additional constraint ranking, this time specifying
head identity to the larger stressfoot.

(28) Head Identity in the Main Stress Foot
input: vod-a

dp *MID HEAD(F)-IDENT(F) *[Phar]

{voda}

dp *1

{voda}

*%|

O {vadd
p * *

[Phar] contrasts are preserved in the weak position of the iambic foot, because the head
identity constraint which targets the segments of the main stress foot outranks the
markedness constraint suppressing pharyngeal contrasts. *[Phar] will do some work in the
analysis, however, even in its low ranked position in the constraint hierarchy.
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(29) By way of Summary

input: vodavoz HEAD(0)- HEAD(F)- IDENT(F)
dpp dp IDENT(F) *MID IDENT(F) *[Phar]

vof davdz}

dp p dp x| * %%
vof davéz}

dp p p * | * * %k %
va{ davdz}

p p dp * %% | *
vo{ dovéz}

dp * | *k*
vo{ davoz}
|:| p dp ** **

Exclusion from the stress foot means that underlying featural contrasts present in the input
are no longer protected by the head identity constraints. /o/ in the syllable before the pre-
tonic syllable will thus reduce to schwa as a means of satisfying *[Phar]. The higher
ranking constraints are included in the above tableau as a means of summarizing the effects
derived directly above.

The constraint ranking describing the three-way pattern of vowel reductionin
nonhigh vowelsis given below.

(30) Russian Vowel Reduction
HEAD(0)-IDENT(F) » *MID » HEAD(F)-IDENT(F) *[Phar] » IDENT(F)

The dominance relation between the two head identity constraints has a set to superset
relation, whereby every violation of HEAD(0)-IDENT(F) entails aviolation of HEAD(F)-
IDENT(F). Thisfollows from the prosodic organization of stressed syllables into feet.
Furthermore, looking back over the results of section 2.2, an obvious paralel is observed.
The distinct prosodic categories, head syllable, main stress foot, are actively employed in
the interpretations for both head identity and head dependence constraints. The three-way
pattern of vowel reduction observed in Russian indeed required meanings for head identity
defined over distinct levels of prosodic analysis, just as the two classes of observations
governing the interaction between stress and epenthesis required at least atwo member set
of head dependence constraints.

Abstracting away for this necessary enrichment of the theory can lead to an even
deeper comparison between the two results. Vowe reduction limited to unstressed
positions, is accounted for with a constraint ranking in which the head faithfulness
constraint, in this case featural faithfulness, dominates a phonological constraint on featural
markedness. Compare this ranking argument with the ranking logic centra to the account
of metrical transparency of epenthesis.

(31) Metrical Transparency of Epenthesis. HEAD-DEP » STRESS
Head Identity in Vowel Reduction: HEAD-IDENT(F) » Feature Markedness

In both cases, a constraint enforcing aform of faithfulness to prosodic heads in the output
negates the effects of the subordinate phonological well-formedness constraint. Thus, it a
formally precise way, metrical transparency effects are shown to be related to feature
minimization processes dependent on stress. Constraints regul ating faithfulness between
correspondent elementsin prosodic heads play a dominant role in determining systematic
phonological patterns.
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24  Summary and Implications

The above discussion makes a contribution to Correspondence Theoretic
approaches to the definition of faithfulness between lexical and surface forms. Evidence
has been provided calling for reference to metrically prominent prosodic unitsin restricting
the meanings of dependence and featural identity constraints. Distinct prosodic categories
have been specified in the interpretation of head faithfulness constraints which unified the
analysis of empirically distinct, but intuitively ssmilar phenomena, e.g. the avoidance of
stressing epenthetic vowels with the avoidance of counting them. Further, reference to
prosodic heads in the formulation of constraints on correspondent elements provides a
basis for comparing seemingly unrelated phenomena like the metrical transparency of
epenthesis and stress dependent vowel reduction. In so far as these comparisons are
coherent and successful, the CT approach devel oped here may be distinguished from the
standard rule-based accounts of these problems, and further, from nonderivational accounts
within Containment-based Optimality Theory (Kennedy 1994, Ikawa 1995).

Let’sfocus now on the implications of introducing head dependence constraints
into the set of universal well-formedness congtraints, Con. The implications are many, and
will serve to foreshadow subsequent discussion and point to avenues for further research.

Firstly, the general approach taken here isto account for the observed metrical
transparency of epenthesisin languages like Dakota with a well-formedness constraint. As
demonstrated in section 1, this marks a departure from traditional rule-based accountsin
which metrical transparency of epenthesisis derived through crucial rule orderings.
Invisibility of epenthesisin word stress as the well-formedness constraint HEAD-DEP
impliesthat HEAD-DEP will freely interact with the complement set of structural constraints
embodied in Con. The null hypothesisisthat head dependenceis not ‘ universally ranked’
with respect to complementary constraints, so we take the null hypothesis. As shown
above, permuting HEAD-DEP to top-ranked or bottom-ranked positions in the constraint
hierarchy yields strict metrical transparency or opacity effects, respectively. Moreover, free
congtraint interaction entails that HEAD-DEP may assume amedial position in the constraint
hierarchy. Giving head dependence intermediate rank in the constraint system is
instrumental to the analysis of partial metrical transparency effects, as briefly sketched
above. This particular consequence of the constraint-based approach is explored in the
following two sections.

A second implication involves considering the meaning of head dependence
alongside P& S's NONFINALITY, the optimality theoretic constraint yielding extrametricality
effects. The notion of head dependence devel oped above disqualifies epenthetic segments
from occupying positions internal to aprosodic head. Head dependence is therefore similar
in character to NONFINALITY, which also disallows segmentism of the head from
occupying afinal position (“No head of PrWd isfinal in PrWd”). Theinclusion of these
two congtraintsin OT stress theory therefore implies the following result.

(32) A Hard Universal®
Epenthesisinto an extrametrical element will never be metrically transparent.

Another way of stating the above prediction isthat vowel insertion into an extrametrical unit
will never correlate with exceptional stress. The reason for thisis strikingly clear.
Suppose some language has final syllable extrametricality, and arightward-oriented
wllablc trochee. Canonical stressin such alanguage will have the following pattern:

.. (06 0) b [®. In P& S'sstress theory, antepenultimate stress is due to a constraint

8The prediction was pointed out to me by Alan Prince.
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ranking in which NONFINALITY dominates alignment. Because the final syllable is not
employed in the formation of the final trocheg, it follows that epenthesisinto this syllable
will not lead to ametrical transparency result by head dependence, ... (0 0) (o [#; both
head dependence and head nonedgeness are satisfied in this configuration, predicting that
the epenthetic element will not lead to airregular stress pattern. The ‘synergism’ observed
between head dependence and NONFINALITY therefore leads to a hypothesis concerning
possible and impossible metrical transparency effects. In sum, ahard universal emerges
from the nature of constraint inventory, implied by the combined efforts of HEAD-DEP and
NONFINALITY.

Next, let’s consider potential constraint conflicts between head dependence and
alignment, and the plausible consegquences of this congtraint interaction. As mentioned
abovein §2.2, the domination of alignment by HEAD-DEP, defined over the entire stress
foot, will effect arepositioning of prosodic feet within the larger prosodic word. Inthe
Selayarese examples above, regular penultimate stress is shown to be unobtainable in
forms with final epenthetic vowels, as thiswould lead to a violation of the top-ranked
HEAD-DEP.

(33) A. Canonical Stressthrough perfect alignment
X X
[al{I6nni}]

B. Noncanonical Stress through imperfect alignment
X X
[{kata}la]

Thus, through constraint domination, HEAD-DEP may necessitate noncanonical positions
of head constituents within the word.

In this context, it is worth mentioning the well-known case of stress-epenthesis
interaction found in Winnebago (Mississippi Valley Siouan), as this kind of head
repositioning induced by epenthesis resembles the analysis given for the stress system of
this language originally in Hale and White Eagle (1980), and also in Halle and Vergnuad
(1987). Winnebago stress (whose chief acoustic correlate is relatively high pitch) is
generally rendered on the third mora from the beginning of the word (Miner 1979, 1993,
Susman 1944).9 For example, in forms not containing epenthetic vowels, stress fallson
thethird light syllable in aform like haracabra. Further, the examples below show that
when epenthetic vowels occur in aninitial syllable, or in the position of expected accent,
stressis assigned according to the regular conventions of the language (34b). Thisis
further supported by the forms with heavy (birmoraic) syllables; stressfalls on the light
syllable directly following the initial heavy syllable, regardliess of whether this syllable
contains an epenthetic vowel (34c,d).

(34) Winnebago (Miner 1979, 1993, Hayes 1995)

a. haracdora ‘thetaste b. Sawazdkji ‘you mash hard’
hasgj§a ‘onthefar side xorojike “hollow’
hojisana ‘recently’
hirupini “twist’
C. Xjaandne  ‘yesterday’ d. boopéres ‘sober up’
taanizu ‘sugar’ maaSarac ‘you promise’

91n forms with diphthongs in the second syllable, stress falls on the most sonorous vowel, whether it be
dominated by the second or third mora, necessitating Miner’'s (1979) qualification that Winnebago stressis
mora counting, but syllable accenting.
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Within the framework of ideas developed here, it follows then, that epenthetic vowels are
opague to stress in Winnebago because they are counted and stressed according to the
regular principles of the language. Thus, Winnebago compares with Swahili in that the set
of stress constraints dominate head dependence, implying that irregular accent patterns arise
out of a different component of the constraint system. Thisis essentially the conclusion
arrived at independently in Miner (1993), Hayes (1994), and Alderete (1995). These
authors appeal to principles of tone shift (Hayes) or prosodic constraints on the output of
the epenthesis processitself (Alderete), in the analysis of these apparently aberrant
examples. Therefore, it seemsthat the Winnebago example—while it has been argued to
provide strong evidence in favor a serialist model of rule relations (Halle and Vergnaud
1987: 178)—is handled rather straightforwardly within paralédist OT, as a case of metrical
opacity (visibility) of epenthesis along the lines sketched above.

Now that the theory of stress-epenthesisinteraction has been laid out in detail, and a
set of implications has been presented, we may move to a series of case studies, all of
which employ the notion of head dependence in describing partial metrical transparency of
epenthesis.
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3. Case Studies |I: Partial Metrical Transparency Effects

This section explores one consequence of characterizing metrical transparency of epenthesis
as the well-formedness constraint HEAD-DEP, namely that it may freely interact with the set
of stress constraints available in a constraint system. Various rankings give HEAD-DEP
intermediate rank among the stress constraints, yielding partial metrical transparency
effects.

3.1  Spanish

Spanish has productive epenthesisin awide range of contexts (see Harris 1980 for
a brief survey), one of which is before sC clusters word-initially (Harris 1969 et seq).
The systematic absence of words beginning with sC clusters in Spanish, the fact that loans
with these clustersinvariably receive /e/, e.g. esnob and esmoking, and the alternations
below (drawn from Harris 1983) al support the claim that /e/ is epenthetic in these forms.

(35) /hemi-sferal —>  hemisfera 'hemisphere

/sferal —> esfera 'sphere
lyugo-davo/ —>  yugoslavo 'Yugoslav'
/davol —>  edavo 'Slavic'
linspirar/ —>  ingpirar 'to breath in'
Ispirar/ —>  espirar 'to breath’

It has also been noted in the literature that epenthetic /e/ create exceptions to the
regular stress pattern. For example, Harris (19707?) notes that singular and third person
plural formsin present tense forms of estar have exceptional final stress.

(36) a Indicative b. Subjunctive
estoy héblo esté héble 1 per. Sing.
estés hablas estés hables 2 per.
esta habla esté hable 3 per.
estamos  hablamos estémos  hablémos 1 per. Plur.
estais hablais estéis hablés 2 per.
estan hablan estén hablen 3 per.

Further, Harris makes the observation (in the form of p.c. to McCarthy 1980: 243) that,
with the exception of demonstratives like éste, no Spanish word has a stressed /é/ in the
context # _sC..., which strongly supports the claim that epenthesis contributes to
distortions of the regular stress pattern. Indeed, epenthesis into this context may produce
nouns with rare final stress on an open syllable: eski 'ski'. If Harris claim is correct,
epenthesisinto theinitial syllable in the formsin (36) istransparent in word stressin away
rather on a par with the stress-epenthesis interaction observed in Dakota. The regular
pattern of stressin the singular present tense formsis on the penult,10 yet certain forms
unexpectedly bear final stress. If epenthetic /e istransparent to stress, however, stressin
these forms conforms to a systematic pattern.

101t js true that some verbal paradigms show final stressin Spanish, e.g. the future tense: hablaré 'l will
speak’ and the simple preterit: hablé 'l spoke', but the formsin (43) do not fall into any of these classes,
thusit isfair to expect aregular pattern of penultimate stress.
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The analysis of epenthesisin word-initial contexts has a straightforward prosodic
analysis (Harris 1982), which appears to extend to cases of epenthesis into triconsonantal
clustersin the following forms (see Harris 1977).

(37) [aBr-ir/ —>  aBrir 'to open’
[aBr-tural —> aBertlra ‘opening'
[aBr-to/ _> aBjérto ‘open’
/kuBr-ir/ —_> kuBrir 'to cover'
/koBr-tural —> koBertUra ‘cover, covering'
/kuBr-tal —>  kuBjérta 'lid, cover'
/liBre/ —> |iBre ‘freg
NliBr-tad/ _ liBertad ‘freedom’
/liBr-tador/ —> liBetador ‘liberator’

The general observation isthat epenthetic /e isintroduced for the purpose of syllabifying
the underlying /Brt/ clusters according to the phonotactics of the language, strongly
suggesting that the type of epenthesis observed in (37) is related to the one presented
directly above. Having established this assumption, it is interesting to point out that
epenthetic /¢ is stressed when it occurs in the penultimate syllable of the nonverbal forms
in (37).11 To outline the general problem, epenthesis before initia sC clustersis
transparent in word stress, creating irregularites in the pattern of penultimate verbal stress,
e.g. esta. Epenthetic /e/ in media /Brt/ clusters of nouns and adjectives, however, is not
transparent to the stress component, asit is stressed in the penult according to the regular
pattern of penultimate stress: abjérto. Any analysis of the interaction between stress and
epenthesis in Spanish will therefore need to account for the observed partial metrical
transparency of epenthetic /e/.

Within the correspondence theoretic framework provided above, the observation
that epenthetic vowels are transparent in stress shows that HEAD-DEP dominates at least
one stress-related constraint. One approach to the metrical transparency of epenthesisin the
disyllabic formslike esta isto claim that FOOT BINARITY (FT-BIN) isthe dominated
congtraint, and that head dependence compels the construction of afinal monosyllabic foot,
asjustified in the following tableau.12

(38) Metrical Transparency of Word-Initial Epenthesis

input: st-a HEAD-DEP FT-BIN
(ésta) el
O es.(td) *

By positing a marked nonbinary foot, the optimal output candidate satisfies HEAD-DEP, the
top-ranked constraint. Avoidance of stressing the epenthetic vowel therefore follows from
the domination of the foot size requirement. Thisresult may be compared with the one
derived above in 82.2 for noncanonical initial stressin Dakota, the only difference
stemming from the site of epenthesis, and the resultant permutations of the head syllable.

11stressed /e is also observed to diphthongize in these forms, but thisis part of athorny pattern of
diphthongization under stress, which will not concern us here. See Harris (1977) for details.

12Alternatively, head dependence defined over head syllables could compel the formation of a noncanonical
iamb, but the general structure of the constraint ranking is the same.
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Stressin nonverbal forms, i.e. nouns, adjectives, and adverbials, fallsinto two
classes of patterns, and then a set of exceptionsis admitted. Thefirst pattern, TypeA, is
the unmarked pattern (Hooper and Terrell 1976: 67, Harris 1982). In Type A forms,
primary stress falls on the final syllableif it isclosed by a consonant other than /s/, and on
the penult otherwise (39a). The second pattern, Type B, pushes primary stress back one
gyllable in the first two sets of forms, with primary stress falling on the penult if the final
gyllableis closed, and on the antepenultimate syllable when both the penult and the ultimate
syllable are open (39b). In both classes of patterns, if the penultimate syllable is closed,
and the final is open, stressfalls on the penult. Following Dunlap (1991) and Rosenthall
(1994), closed syllables are interpreted as bimoraic, and hence as supporting heavy
syllables; open syllables are analyzed as monomoraic light syllables. The notational
conventions used directly below and throughout are "H" for a heavy syllable, and "L" for
light syllables.

(39) TypeA (unmarked pattern) TypeB
a. H# b. ..o H#

barril ‘barrel’ |8piz ‘pencil’
rapéz 'thievish' mOoBil 'mobile
matador 'matador’ kardkter  ‘character’
A .0 LL#
cabéza "head timido timid'
moréno ‘brown' saBana "bedshest’
kdaBasa  'pumkin’ téknico 'technical'
DAL
kanasta 'basket’ —same as Type A—
estudidante  'student'
xiVante ‘gigantic'

Forms with stressed final light syllables, e.g. café ‘coffee’ and Panama 'Panama, are
treated as exceptions, as are forms with antepenultimate stress and heavy penultimate or
ultimate syllables, e.g. aliquota 'aliquot’ or régimen 'regime'.

Following Dunlap (1991) and Rosenthall (1994), arequirement is assumed which
enforces moraic trochee foot form (FOOT FORM). The two classes of patterns are therefore
distinguished solely by the status of extrametricality (NONFINALITY) in the stress system.
Type A is characterized as aright-aligned moraic trochee, yielding ultimate stressin the
case of afina heavy syllable, and penultimate with a pair of final lights; heavy penults are
parsed as dightly mal-aligned trochees, compelled by a high-ranked FOOT FORM
requirement. Type A isdistinguished systematically from Type B stress by promoting
NONFINALITY in the congtraint hierarchy such that the final moramay not be used in the
formation of the weak member of the main stressfoot. Consider the following prosodic
analysesthat the constraint-based moraic trochee analysis provides for Type A and Type B
stress in Spanish.

(40) Dunlap (1991) and Rosenthall (1994)
Type A Type B

(H)# (C:I Hu) u#
(L L)# (oL L#
.(H) L# (H) L#
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Returning to the transparency/opacity observations presented above, it is clear that
the stress pattern of abiérta conformsto the canonical patterns, of both Type A and Type B,
as stress falls on the heavy penult in aform with afinal sequence ...H L#. Epenthetic /e/ in
abiértaisopagueto stressin that it is stressed according to the regular patterns observed
elsewherein the language. Y et /el has been shown above to induce metrical transparency
effectsin very smilar environments. To see the crux of the problem here, note the
structural similarities between abiérta and esté&:

(41) HL
eta

\l']:\

L
a

&
X

Both of the above forms involve the word-final sequence, ...H L#, and both involve
epenthesis into a heavy penult, yet stressfalls on thefina syllablein esta, and on the penult
in abiérta. How then, isit possible to distinguish the two cases?

The answer to this question will exploit a difference between verbal stress and
stress on nouns and adj ectives, namely that final stressis extremely rare in nonverbal
forms, whileit is the expected pattern in certain verbal paradigms. Thus, the smple
preterite and future forms bear regular final stress (see fn.XX), while formslike café are
truly exceptional in both Type A and Type B stress patterns. To characterize this difference
between verba and nonverbal stress patterns, the following constraint is proposed.

(42) NONFINALITY(O)
Thefina syllable in nouns, adjectives, and adverbsis not a head.

NONFINALITY (o) isamore specific form of NONFINALITY, relativized to the syllable level
and also restricted to certain morphological classes, which seems unavoidable given the
state of affairsin Spanish.

Now that the relevant stress-related constraints have been presented, the observed
opacity of epenthesisin cases like abiérta will be derived by ranking these constraints
relative to HEAD-DEP. Recall that the formation of afinal unary foot in verbs like estd was
sanctioned with a constraint ranking in which HEAD-DEP dominates FT-BIN. The same
option is not available, however, with adjectives like abiérta because of the high-ranked
status of NONFINALITY in thisword class.

(43) Opacity of Epenthesisin Nonverbal forms
input: abr-ta NONFINALITY(0O) HEAD-DEP

abier (t8) *|
0 a(bié) ta e

In an effort to avoid placing stress on the epenthetic vowel, the losing candidate must stress
the final light syllable (retraction leftwards would incur aignment violations, which will be
discussed directly). Thisincursafatal NONFINALITY (o) violation, leading to the metrical
opacity result in the winning candidate. Hence, the outcome here is consistent with the
genera approach taken in this paper: metrical opacity of epenthesis follows from the
domination of HEAD-DEP.

Of course, nouns with heavy ultimate syllables bear final stress, even when the
penultimate syllable would support awell-formed trochee in being heavy: compas
‘compass, barril 'barrel', and cangon 'song'. The constraint restricting stress from the
final syllable will therefore be subordinate to the alignment constraint, enforcing alignment
of the main stress foot to the right edge of the prosodic word (Rosenthall's ALIGN).
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(44)  AnAlignment effect

input: compas ALIGN NONFINALITY(0)
{ (com)} (pas) *!
0 com {(pas)} &

ALIGN dominates NONFINALITY(0), restricted to nonverbs, thus maintaining the insight of
Dunlap and Rosenthall's moraic trochee analysis, while deriving the desired metrical
opacity result in (43).

In summary, the ranking arguments constructed above in the analysis of Spanish
stress-epenthesis interaction are listed below.

(45) Summary of Constraint Rankings
*HEAD-DEP » FT-BIN: metrical transparency of initial epenthesis, e.g. esta
*NONFINALITY(0) » HEAD-DEP: metrically opague epenthesis into heavy
penultimate syllables, asin abiérta
*ALIGN » NONFINALITY(0): availability of fina heavy syllablein e.g. compas

Partial metrical transparency effects derive from a constraint ranking in which HEAD-DEP
assumes intermediate rank among the stress constraints. In particular, HEAD-DEP was
shown to be crucialy ranked with respect to a parochial NONFINALITY constraint and a
genera requirement on the size of the prosodic foot.

(46) Partia Metrica Transparency of Epenthesisin Spanish
NONFINALITY(0) » HEAD-DEP » FT-BIN

To close, the explanation of these effects derives from ideas very much at the heart of OT,
namely that constraints are ranked and violable.
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3.2 SHayarese

In Selayarese (Austronesian), stress regularly falls on the penultimate syllable
(47A), yet epenthesisinto the final syllablel3 correl ates with antepenultimate stress (47B).

(47) Selayarese (Mithun and Basri 1985)

A. Canonical Stress B. Metrical Transparency of Epenthesis
dlo 'day’ kataa 'itch'

alonni 'this day’ po:tolo ‘pencil’

pa o 'mango’ maNkéssara 'Macassar'

pa 6:ku 'my mango' [ambere 'long'

jama ‘work' talis 'write

ri lassipafjama?amba ‘whenwewereaboutto  td:lusu 'go straight'

work for each other'

Contrasting words like allénni with, for example k&:talg, it is noted that post-tonic
epenthesis correlates with irregular antepenultimate stress. Assuming that epenthetic
vowels are trangparent to stress hence makes the description of the stress-epenthesis
interaction more tractable: the stress component does not count epenthetic vowels in the
determination of penultimate stress.

Epenthetic vowels are visible to stressin one context, however, namely in the
penultimate syllable. Fina /a/ in (48a) correlates with antepenultimate stress, showing that
/al is an epenthetic vowel, copied from the preceding stem. Combining the bare form
sa:hala with a set of possessive suffixes, however, gives regular penultimate stress, with
stress falling on the epenthetic vowel (48b).

(48) a sahaa ‘profit' b. sahaldkku 'my profit'
sahald”mu 'your (fam.) profit'
sahdatta 'your/our profit'

sahdd”a ‘our (excl.) profit'

That the stressed vowelsin the formsin (48b) are truly epenthetic is evident from
the observation that they do not undergo tonic lengthening, a consistent pattern in the
language. Typically, stressed vowels are lengthened in open syllables, as seen in the
weight contrast of the initial syllable of e.g. [sa:] hala versus [sa] halakku. Y et the weight
requirement for epenthetic vowels under stress is satisfied either by post-tonic glottal stop
insertion, asin sahala?mu, or gemination into the stressed syllable from the following
consonant, e.g., /sahal-tal —> sahalatta.14 The failure of epenthetic vowels to undergo
tonic lengthening has been observed in other languages, for examplein Y apese (Jensen
1977, analyzed in Hayes 1989, and Hung 1989).

To summarize the description presented above, epenthesisin Selayarese is only
partialy transparent in the stress system: the involvement of the epenthetic vowel in stress

13The epenthesis process itself involves copying a preceding vowel into word-final position after an
(underlyingly) final continuant consonant (Mithun and Basri: 238). In light of the genera avoidance of
independent Place featuresin the coda, also observed in arelated language, Makassarese, alook to coda
licensing promises to shed some light on the analysis of epenthesis.

14The two ways of meeting the bimoraic requirement on stressed vowels shows the general equivalence of
[2C] and [CC].
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depends on its position in the prosodic word. Epenthesisinto the final syllable leads to
antepenultimate stress, e.g. maNkassara, indicating that the epenthetic vowel is not counted
in the determination of stressin this context. But epenthetic vowels are stressed (and
therefore counted) in the penult: sahaldkku. The analysis presented below accounts for the
observed partial metrical transparency effect by employing the constraint HEAD-DEP
(which enforces input-dependence on the main stress foot of the word), and giving this
congtraint amedial position in the constraint hierarchy of Selayarese.

In order to describe the interaction between stress and epenthesisin a precise
fashion, it is necessary to specify the formal account of canonical stress. The constraint-
based analysis of regular penultimate stressis given directly below, moving subsequently
to the stress-epenthesisinteractions. For reasonstied to the analysis of the metrical
transparency of the final syllable, the assumption is made that penultimate stressis
characterized by the alignment of a disyllabic trochaic foot with the right edge of the
prosodic word. The trochaic requirement is formalized in McCarthy and Prince's (1993b)
Generalized Alignment (GA) Theory, in which the prominence of the initial syllableis
derived vialeft-edge matching of the relevant phonological categories. The requirement
that prosodic feet be disyllabic recelves a direct interpretation in the constraint FOOT
BINARITY (Prince 1983, McCarthy and Prince 1986 et seq, Hayes 1987), relativized to the
syllablelevel.

(49) Disyllabic Trochee
ALIGN-L (o, F)
The left edge of al syllabic heads must coincide with the left edge of some
prosodic foot.

FOOT BINARITY (FTBIN)
Feet must be binary at the syllable level of prosodic analysis.

The above constraints shape the prosodic foot in the necessary way, and the following
alignment constraints, also formulated within GA theory, posit the main stress trochee at
the right edge of the prosodic word (PrWd). The ranking of PARSE-SYLL above ALIGN-R
(F, Prwd) yields iterative right-to-left footing parsing (McCarthy & Prince 1994a). And
the alignment constraint regul ating the main stress foot, "{ F}", places stress on the
penultimate syllable by requiring every Prwd to have some{F} at itsright edge.

(50) Right Alignment
PARSE-SYLL
Syllables must be parsed by prosodic fest.

ALIGN-R (F, Prwd)
Theright edge of all feet must coincide with right edge of some Prwd.

ALIGN-R (PrWd, {F})

Theright edge of all PrWd must coincide with the right edge of some main
stress foot.
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To recapitul ate, the combination of requirements restricting the position of stress
givesthe following analysis for a seven syllable word such as lassipafijama?amba.

(51) X Stress
X X X Foot
X X XX X Syllable

X
[ las (sipafi)(jama){ (7amba)} Jprwd

All feet are disyllabic and the syllabic heads of al prosodic feet are aligned to the left edge
of thefoot; all syllables, except theinitial one, are parsed into well-formed feet, despite the
ALIGN-R (F, Prwd) violations this incurs; and the right edge of the PrWd coincides with
the right edge of the main stressfoot. Initial lasis assumed to be unfooted for reasons tied
to the analysis about to be presented.

The observation that epenthesisinto the final syllableis metrically transparent, i.e.,
not counted in the determination of the stressed syllable, may now be interpreted as an
effect of arelatively high-ranked HEAD(F)-DEP, defined over prosodic feet, along the lines
of the sketch givenin 82.2. Thedisyllabic stressfoot isregularly aligned to the right edge
of the PrWd, yet epenthesisinto the final syllable creates a structure in which perfect
alignment cannot be obeyed, without a violation of head dependence. It isthereforethe
subordination of ALIGN-R (F, Prwd) to HEAD(F)-DEP that accounts for irregular
antepenultimate stress in this case.

(52) Metrical Transparency of the Fina Syllable

input: maNkassar HEAD(F)-DEP ALIGN-R (F, Prwd)
(maNkas){ (séra)} al
O maN {(késsa)} ra ra

The losing candidate here maintains perfect alignment with the right edge of Prwd, yet in
doing so, epenthetic /a/ is parsed in the weak syllable of the main stressfoot. Since/al has
no input correspondent, the first candidate incurs a violation of HEAD-DEP, which enforces
input-dependence for all segments contained in the head of the prosodic word. The second
candidate therefore best satisfies the constraint hierarchy by moving the main stress foot
one syllable to the left, forming the main stress foot over segmentism with counterpartsin
the input.

Epenthetic vowels are stressed in the penultimate syllable, e.g. sahal&kku, which,
in this framework indicates a violation of HEAD-DEP. Such a prosodic analysisis
compelled, however, with a constraint ranking in which Align-R (Prwd, { F} ) dominates
HEAD-DEP. To seethis, it isnecessary to consider the set of possible positionings of the
main stress foot alongside the subordinate prosodic feet, also present in the representation.

(53) ALIGN-R (PrWd{F}) gives Stress Window Effect

input: sahal-ku ALIGN-R (PrWd{F}) HEAD-DEP
{(saha)} (Iaku) (lakku)!
O (saha){ (Iakku)} a

The main stress foot may parse the first two syllables of afour syllable word, asin the first
candidate in the above tableau. Y et in such an output, the main stress foot is separated
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from the right edge of the prosodic word by an entire foot, leading to a violation of ALIGN-
R (PrWd{F}). Hence, the second candidate is more harmonic with respect to the
constraint ranking, because it posits the main stress foot flush with the right edge of Prwd.
It isimportant clarify atechnical point here, asthisis not the standard way of reckoning
violationsin GA, where aignment is defined for segments. Evaluation of output
structures with respect to ALIGN-R (PrWd,{ F}) is done at the level of the prosodic foot.
Succinctly, the meaning of ALIGN-R (PrWd{F}) isthat the stress foot of the prosodic
word must be the final foot of the word.

Considering the problem more generally, the high-ranked ALIGN-R (PrWd,{ F})
relative to head dependence constitutes a hypothesis for the three syllable Stress Window
observed in these forms. The impact of epenthesisin the final syllable can be to push the
main stress foot one syllable back in the word (54c¢), asin this configuration, the stress foot
is not separated from the right edge of the prosodic word by another prosodic foot.
Contrast thiswith the prosodic analysisin (54b): epenthesisinto the penult will not effect a
permutation of the stress foot to a pre-antepenultimate syllable, as this entails that the stress
foot will not be flush with the right edge of Prwd at the relevant level of analysis, i.e. the
level of the prosodic foot grid marks.

(54) Three Syllable Stress Window
b.

a. C.
X X X Stress
X X X X X Foot
X X X X X X XX X X X X $Syllable
(saha){ (1akku)} *{ (saha)} (Iaku) maN { (kassa)} ra

Crucial to the distinction between the structures in (54b) and (54c) isthe distinct levels of
prosodic analysis superordinate to the syllable, and subordinate to the PrWWd. The same
distinction is made in the analysis of final stressin Spanish and stress window effectsin
Mohawk (sections 4.2, 4.3), and thus these distinct levels of prosodic analysis do have
independent empirical support.1®

The following tableau demonstrates the internal consistency of the pair of ranking
arguments offered as an account of the stress-epenthesis correlation found in sahal akku.

(55) Summary Tableau

input: _sahal-ku ALIGN-R (PPWd {F}) HEAD(F)-DEP_| ALIGN-R (F, PrWd)
{ (saxha)} (1aku) (lakkuy)!
sa{(h&lak)} ku a KUl
O (saha){ (1akku)} a

The argument that ALIGN-R (Prwd, { F}) dominates HEAD-DEP ensures that stress will
never fall on apre-antepenultimate syllable. That is, the main stress foot will never be
separated from the right edge of PrWd by a disyllabic foot, as discussed directly above. In
evaluating the remaining output candidates which satisfy ALIGN-R (PrWd, { F}), both
candidates violate HEAD-DEP in parsing the epenthetic vowel in astrong or weak position

15Stress feet, distinct from subordinate prosodic feet, are also employed in Alderete (1995a) in a constraint-
based analysis of foot extrametricality.
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of the main stress foot.16 The subordinate constraint, ALIGN-R (F, Prwd), will therefore
choose [(saha){ (1akku)} ], which exhibits perfect alignment with respect to the
specifications of this constraint. It isimportant to note that neither the second candidate in
(55), nor the optimal candidate in tableau (52) above, violate the high ranking ALIGN-R
(Prwd, {F}). Becausethefina syllableisleft unparsed in these outputs (FTBIN dominates
PARSE-SYLL), the right edge of the main stress foot coincides with the right edge of Prwd
at the relevant level of prosodic analysis, i.e. the level of prosodic feet.

There isthe viable output form [{ (saha)} la.ku], however, which performs
remarkably well with respect to HEAD-DEP, and indeed, ALIGN-R (PrwWd, {F}). Pre-
antepenultimate stress is sanctioned in this case by leaving the final two syllables unparsed:
the stress foot is not separated from the right edge of Prwd by a fully formed prosodic
foot, and so it is flush with the right edge of the word at the relevant level of analysis. In
ruling out this case, it is sufficient to require the maximal parsing of the two final syllables
into feet, which would in turn, incur afatal violaton of ALIGN-R (Prwd, {F}), asjustified
above. Yet asimpleranking of PARSE-SYLL above HEAD-DEP will not do: athough this
ranking will effectively rule out [{ (saha)}la.ku] by compelling the footing of la.ku (which
leads to the violation of ALIGN-R (PrWd, {F}) ), it will in turn take away the metrical
transparency result derived above in formswith final syllables containing epenthetic
vowels. These syllables are |eft unfooted as a means of satisfying HEAD-DEP, but if
PARSE-SYLL is high ranking, they must be parsed by feet, leading also to aviolation of the
high-ranked ALIGN-R (PrWd, {F}).

56) a o0 (oo o (o) (o o) (o)
[ maN{(kassa)}ra] —>  [(maN){ (kassa)}(ra) ] (Not optimal)
b (oo oo (o o) (o o)
[{ (saha)} la.ku] —> *[{(saha)} (la.ku)] (Not optimal)

Notice that both the above structures involve two violations of PARSE-SYLL in their initia
state, but they differ in the locality of violations. [ maN{ (kassa)}ra] warrants two stars by
leaving the nonadjacent syllables unfooted; [{ (sacha)}la.ku] getstwo stars as well, but
intuitively, this prosodic analysis is worse off because it leaves two adjacent syllables
unparsed.

The two cases can be distinguished formally, by employing the notion of Local
Conjunction of constraint violation (Smolensky 1995). Violaton of PARSE-SYLL is hot
enough to require footing of the final syllable in maNkassara because HEAD-DEP and
ALIGN-R (PrWd, {F}) both dominate PARSE-SYLL.

(57) Head Dependence, at the expense of Syllable Parsing

input: maNkassar ALIGN-R (Prwd, {F}) HEAD-DEP PARSE-SYLL
(maNkas){ (sra)} a
(maN){ (késsa)} (ra) (ra)!
O maN {(késsa)} ra *

16The possibility of distinguishing the performance of these output structures on the basis of input-
dependence on weak/strong positions within the stress foot is obviously not relevant here. Thus, HEAD(0)-
DEP is necessarily dominated in this system, and will play not role in the analysis.
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The two losing candidates fatally violate either head dependence or alignment of the main
stress foot by footing the final syllable. Thus, the result isthat HEAD-DEP movesthe
position of the head of the prosodic word one syllable to the | eft, leaving the final syllable
unfooted. (Recall the the optimal form above does not violate the top-ranked alignment
congtraint because the final syllable is unfooted).

While PARSE-SYLL isdominated by HEAD-DEP, as defended directly above, the
local conjunction of PARSE-SYLL violations can be argued to negate the effects of the
relatively high-ranked HEAD-DEP. Violations of PARSE-SYLL in adjacent syllablesis
assumed to represent an independently rankable constraint PARSE-ADJ-SYLL, and its
domination of HEAD-DEP compels the maximal parsing of the final two syllables (see
Kager 1994 for adifferent use of essentially the same constraint).1/

(58) Localy Conjoined PARSE-SYLL dominates HEAD-DEP

input: sahal-ku ALIGN-R (PrWd, {F}) | PARSE-ADJ-SYLL HEAD-DEP
{ (saha)} (Iakku) (lakku )!
{(saha)} lakku (* *)!
O (saha){ (1akku)} a

By leaving the two final syllables unfooted, the second candidate incurs violations of the
locally conjoined PARSE-SYLL, which isfatal, given the constraint ranking above in which
PARSE-ADJ-SYLL dominates HEAD-DEP. The necessity of appealing to the local
conjunction of PARSE-SYLL in thisinput-output pairing provides one more examplein
which violations of alower ranking constraint in adjacent positions leads to the cancellation
of higher ranking constraints (see Smolensky 1995 and M& P for discussion).

Abstracting away from the role of PARSE-SYLL in the results derived immediately
above, the ranking arguments giving the partial metrical transparency result in Selayarese
are summarized as follows.

(59) Summary of Ranking Arguments
*ALIGN-R (PrWd, {F}) » HEAD-DEP: Epenthesis does not yield pre-
antepenultimate stress. sahal akku, not sa: halakku
*HEAD-DEP » ALIGN-R (F, PrWd): Epenthesisinto final syllable gives
antepenultimate stress. maNkassara

Thus, the constraint-based approach to the stress-epenthesis interaction in Selayareseis
characterized by a congtraint-ranking in which HEAD-DEP has intermediate rank among the
set of stressrelated constraints, in this particular case, the constraints enforcing proper
alignment of feet.

(59.1) Partial Metrical Transparency of Epenthesisin Selayarese
ALIGN-R (PrWd, { F}) » HEAD-DEP » ALIGN-R (F, Prw(d)

The intermediate rank of HEAD-DEP inherent to the account of partial metrical transparency
entails constraint ranking and the violability of HEAD-DEP. Thus the explanation of the
interaction between stress and epenthesisin Selayarese relies crucially on essentia tenets of
Optimality Theory, asisthe case in the above study of Spanish.

17 Thisisto give formal characterization of one component of 16 and Mester's (1992) Maximal Parsing, as
implied in the above description.
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4, Case Study Il: Stress-Epenthesis Interaction in Mohawk

The complicated stress-epenthesis interaction observed in Mohawk has an extensive
literature (Postal 1968, Chafe 1977, Michelson 1981, 1983, 1988, 1989, Pigott 1995),
which comprehends many aspects of Mohawk phonology (and Northern Iroquian in
genera, seein particular Michelson 1988). Partial metrical transparency effects of
epenthetic /e/ are derived directly below within the purview of the correspondence theoretic
framework employed thusfar.

The ensuing discussion is structured as follows. Firstly, the basic observations to
be accounted for are fleshed out and summarized. The metrical invisibility of epenthesisis
then described with constraint rankings in which HEAD-DEP plays a dominant role in the
formation of the main stress foot within larger Mohawk words. Metrical opacity of
epenthesis is subsequently explained as a correlate to heavy syllable weight, leading to the
domination of HEAD-DEP. Thus, in the now familiar fashion, partial metrical transparency
effects follow from a set of ranking arguments which conjoin to give head dependence a
medial position in the congtraint hierarchy.

4.1 Observations

The observations governing the interaction between stress and epenthesisread like a
series of complications on the canonical penultimate stress pattern, which is exemplified in
(60A). (Thefollowing data sets are compiled largely from Michelson's work (M), but also
from Gunther Michelson's (1973) (GM) word list, and from Piggot (1995) (P). As
morphologica analysis and data sources may be relevant to future studies, this information
islisted, top to bottom, in a separate footnotes for each column of forms. /V/ represents a
central mid vowel like the one found in English put).

(60) A1 .. Go#

kharatats | am lifting it up a bit
kohérha? | attach it
waka?shéwV | already separated t.chaff
katiratha? | pull

wakharatatu | am holding it up

sanuhwaré:rok Put on your hat!

18/k-haratat-s/, M 1988: 53 (1a); /k-ohar-ha?/, M 1988: 53 (5a); /wak-a?shew-U/, M 1988: 138 (26b); /k-
atirut-ha?/, M 1988: 53 (4b); /wak-haratat-u/, M 1988: 53 (1b); /sa-nuhwar-orok-0/, M 1988: 53 (3a).
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Disgtortions of regular pattern of penultimate stress involve epenthesis into post-
tonic positions. Thus, epenthesis into the ultimate or penultimate syllable, when the penult
isnot closed by an oral consonant, correlates with antepenultimate stress (61B and B'). An
additional transparency effect is observed in the set of formsin (61C): if the penult and the
antepenultimate syllables are not closed by an oral consonant, and both the antepenultimate
and ultimate syllables contain an epenthetic vowel, stressfalls of the fourth syllable from
the end of theword. As subsequent observations will show, it is necessary to refer to
syllables not closed by oral consonants (i.e. every consonant except /h/ and /?/), as light
(monomoraic) syllables. Syllables closed by oral consonants will, conversely, be referred
to as heavy (bimoraic) syllables. Following the notational convention employed above,
"L" denotesalight syllable, "H" aheavy syllable, and "¢" is ambiguous with respect to
syllable weight.

(61) B9 .G6LOo# B20 .GLO# C2l.O0LLO#
V! kyaxke? tékeriks Onerahte?
| shall cut | put them next to e. o. lecf
wakyérite? yo?aveyV wakerihte?
| accomplished it dew | cooked it
Vkatdhsehte? wakétteru wakatétenake?
I'll hide I'm dangerous | scratched myself
Vwéakoke? wakatyaneru?s takataweyate?
I'll have ablister | feel spooky | entered
tVkahsiterV?
I'll splice it

19/ U-k-ya?k-7/, | shall cut, M 1981: 322 (16); /wa?-k-yerit-?/, | accomplished it, M 1988: 136 (18); /\k-at-
ahseht-7/, I'll hide, M 1988: 137 (24a); /U-wak-ok-?/, I'll have ablister, M 1988: 138 (254).

20/te-k-rik-g/, | put them next to e. 0., M 1988: 133 (1); /v-k-r-U?/, I'll put it in a container, M 1988: 134
(6); /wak-attr-u/, I'm dangerous, M 1988: 141 (40); /yo-?awyU-0/, dew, M 1988: 141 (43); /t-U-k-ahsutr-U?/,
I'll spliceit, M 1988: 142 (49b); /wak-atyanru?-g/, | feel spooky, M 1981: 322 (17).

21/o-nraht-7/, leaf, P 1993: 11 (12¢); /wa?-k-ri-ht-?, | cooked it, M 1988: 140 (36); /wa?-t-k-atat-nak-7/, |
scratched myself, M 1988: 140 (37); /t-a-k-atawya?-7/, | entered, M 1981: 324 (19).

31



Faithfulness to Prosodic Heads

The above observations concerning the transparency of epenthesis should be
contrasted with the following observations in which epenthetic vowels appear to be visible
in the stress system. | the penultimate syllable contains an epenthetic vowel and is closed
by an oral consonant (i.e. it isaheavy syllable), it is stressed (62D). Furthermore, when
the antepenultimate and ultimate syllables both contain an epenthetic vowel, and the
antepenultimate is closed by an oral consonant, stress falls on the antepenultimate syllable
(62E). The general observation appearsto be that syllable weight, induced by oral coda
consonants, contributes to the metrical opacity of epenthetic /e/ (cf. Piggott 1995).

(62) D22 .Ho# E23 . Hoo#
sérhos You coat it with sit. VkeényV2e? | shall come
kéhrha? I fill itin wate: skute? aroast
akétshe? my container, jar Vkéthe?e? I will pound
wakényaks | get married--get ref.
wazkérho? | coated

tekahsutéhrha? | spliceit

The observations governing partial metrical transparency of epenthesisin Mohawk
may be summarized asfollows. Epenthesisinto post-tonic (light) syllables syllables
contributes to a noncanonical stress pattern (I1); the observation in (61B-C) isthat these
instances of epenthesis are not counted in the rendering of word stress. Asacomplication
on the observed inertness of epenthesisin stress, the observationsin (62D-E) suggest that
epenthesisinto a heavy syllable, i.e. asyllable closed by oral consonants, attracts stress:
they are stressed in positions which are otherwise invisible to the stress system; contrast
(61B") with (62D), and (61C) with (62E).

(63) Summary of Observations

|. Canonical Stress  |l. Metrical Transparency [11. Metrical Opacity
(A) ..o0# (B) LOLO#
(B") LOLO# (D) .Ho#
(C) .OLLO# (E) .Hoo#

The ensuing analysis accounts for this series of complications of the canonical stress
pattern step by step, starting first with an account of the metrical transparency of /e/ (84.2),
and moving subsequently to the the analysis of the opacity of /e/ in heavy penultimate and
antepenultimate syllables (84.3).

22/srho-g/, P 1993: 12 (13c); /k-r-ha?, M 1988: 133 (2); /ak-tshe-7/, M 1989: 42 (7g); /wa?-k-rh-0? (?)/,
GM 1973: 96; /te-k-ahsutr-ha?/, M 1988: 142 (49a).

23/Uk-nyUnt-2 (?)/, GM 1973: 88; /w-at-?skut-?/, M 1989: 42 (7c); /U-k-the?-2/, M 1989: 42 (7g).
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4.2  Canonical Sressand Metrical Transparency of Epenthesis

As mentioned above, the Mohawk stress system has some of the elements found in
Selayarese stress. In particular, the two languages have canonical penultimate stress, and
further, in both systems, epenthesisinto the final syllable is transparent (inert) to stress.
Onefurther paralel can be drawn in connection to certain limits on the distance of the
stressed syllable from the right edge of the word (Stress Window), but thiswill only
become apparent in the context of particular examples. A natural starting place, then, in the
analysis of canonical stress, will be to posit asimilar set of requirements restricting
canonical stress to penultimate position, asis done below.

(64) Canonica Stressin Mohawk
A. Requirements on the shape of the prosodic foot
*ALIGN-L (0, F): trochaic requirement
*FT-BIN: disyllabic requirement

B. Requirements on the alignment of feet relative to Prwd
*PARSE-SYLL » ALIGN-R (F, PrwWd): right-to left iterative foot parsing
*ALIGN-R (Prwd, {F}): givesan'End Rule Right' effect

The representation in (65) illustrates the prosodic analysis for canonical penultimate stress
inaform like katiritha? (see section 3.2 for an explanation of how the constraintsin (64)
yield the representation below).

(65) X Stress
X X Foot
XX X X Syllable
[ (kati) {(rdtha?)} Jerwd

With these assumptionsin place, the observation that epenthesis into the final

gyllable istransparent to word stress, as in wa?kyé: rite?, follows from the constraint
ranking given for the same problem in Selayarese.

(66) Metrical Transparency of the Fina Syllable

input: wakyerit? HEAD(F)-DEP | ALIGN-R (F, Prwd)
(wakye){ (ri:te?)} €l
O  waX (kyé&ri)}te? te?

By enforcing input-dependence for the main stress foot, the top-ranked HEAD(F)-DEP
compels the misalignment of the main stress foot by one syllable, yielding antepenultimate
stress in this example.
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The Mohawk patterns differ from those found in Selayarese in that epenthesisinto a
(light) penultimate syllable is aso metrically transparent (this is observation from 61B"
above). Asan example, antepenultimate stress correlates with epenthesisinto the penult in
yo?aweyV. The markedness of stressing epenthetic vowels inherent to a formulation of
head dependence suggests that HEAD(0)-DEP, relativized to the syllable level, may play a
decisiverolein the positioning of the stress foot.

(67) HEeaD(0)-DEP dominates ALIGN-R

input: yo?awyV HEAD(0)-DEP | ALIGN-R (F, Prwad)
(yoZa){ (weyV)} *l
O yof (?awe)} yV yv

The winning candidate is more optimal than the first potential output form because it
positions the head syllable of the main stress foot on the antepenultimate syllable,
effectively avoiding a HEAD(0)-DEP violation at the syllable level of prosodic anaysis.
(Notice that any further positioning of the stress foot leftward will, necessarily, be
suppressed by a high ranked ALIGN-R (Prwd, {F}), in away analogous to the account of
the trisyllabic Stress Window observed in Selayarese. Parsing pre-antepenultimate
gyllables as the stress foot will violate this high ranking constraint: *[{ (y6?a)} (weyV)], as
the main stress foot is separated from the right edge of Pr\Wd by weyV).

While this approach to the problem gives an adequate account of the forms with an
epenthetic vowel in the penultimate syllable, it will not extend to the case of metrically
transparent epenthesis occurring in both the antepenultimate and the ultimate syllables (this
is observation (62C) from 84.1). In such acase, exemplified with aform like 6nerahte?,
head dependence will not be decisive in the necessary way: because of the alternating
pattern of epenthesis, only two candidates satisfy head dependence at the syllable level;
hence, the responsibility for choosing the optimal output will fall to the alignment
constraint, ALIGN-R (Prwd,{ F}), which incorrectly choses the output with penultimate
stress.

(68) ALIGN-R falsely predicts penultimate stress
input: onraht? ALIGN-R (PrWd{F}) HEAD(0)-DEP
{(6ne)} (rahte?) (rahte?) !
0 (one){ (rahte?)}

Only performance with respect to main stress foot alignment is relevant in cases like
onerahte?, falsely predicting penultimate stressin this case (but making correct predictions
in the Selayarese example §3.3).24

24For the sake of thoroughness, it may be noted that analyses appealing to the formation of monsyllabic
feet as away of satisfying HEAD-DEP (like the one employed in the above discussion of Spanish) will not
be descriptively adequate either. Suppose, for example, that FT-BIN is dominated by HEAD-DEP in
Mohawk such that the construction of a one syllable stress foot is sanctioned over the antepenultimate
syllable, e.g. [yo {(?4} weyU]. The domination of FT-BIN will invariable lead to the formation of a
monsyllabic foot in the case of énerahte? aswell: *[o ne{(rd)} te?], because of the role the alignment
constraints play in the positioning of the main stress foot in the language.
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The question one might ask at thisjunctureis, if metrical transparency of epenthesis
implies the domination of some stress-related constraint by HEAD-DEP, what is the
dominated constraint in Mohawk? One approach, which has its predecessors in syntactic
theory (see Huck and Ojeda 1987 for references, and also Blevins 1990), is that HEAD-
Dep compels the formation of a discontinuous prosodic congtituent. That is, the input-
dependence constraint may be interpreted as compelling a prosodic analysis of syllables
containing epenthetic vowels in which said syllables are 'skipped' in the layering of
syllablesinto prosodic feet. Thus, let us consider the representations in (69) as a potential
means of satisfying HEAD-DEP.

(69) a PrWdabcd b. PrWdade
Fbd Fac
Oa Op Oc Oa Op O¢
yo{(?8) we (yV)} {(0) ne (rah)} te’?

Theindices indicate which syllables form a constituent with superordinate prosodic
categories. Thus, the second and fourth syllables support the prosodic foot in (69a),
leaving the media penultimate syllable unfooted, which, in turn, satisfies HEAD-DEP by
leaving the epenthetic vowel unparsed by the stress foot. The main stressfoot in (69b)
skips the second syllable, which contains the epenthetic vowel, and in doing so, also
satisfies HEAD-DEP. Of course, the formation of discontinuous prosodic constituents will
need to be constrained in aformal way.

(70) CONTIG-SYLL
Each syllable dominated by a prosodic foot Fy, must be contiguous with at least
one other syllable parsed by Fy.

CONTIG-SYLL isintended to do thisdirectly by enforcing contiguity of syllables parsed by
the same foot. Thus CONTIG-SYLL permits the foot structuresin (71a) and (71c),2 but
will disallow the analysisin (71b), where both the second and the fourth syllables are not
contiguous with the syllable they are paired with in the prosodic foot.

(71) a ..F.. b. *..F .. c. .F..
/\ I\ I\
.0 0O O O0... ..0 0O0O... .. 0O O0O0...

Returning to the matters at hand, metrical transparency of epenthesis may now be
interpreted as the formation of a discontinuous prosodic foot, compelled by a high ranked
HEAD(F)-DEP, necessarily defined over metrical stress feet.

(72) Metrical Transparency of Epenthesisin the Penult as Discontinuous Feet

input: yoZawyV HEAD(F)-DEP CONTIG-SYLL
X X
(yoZa){ (weyV)} e!
X X
O yo{(?8 we(yV)} *

231t is of course possible to rule out ternary feet (71c) by requiring syllables to be contiguous to all other
syllablesin the word (asin Halle and Vergnaud 1987). The empirical issue here iswhether or not all
languages which outlaw discontinuous prosodic feet also show an avoidance for positing ternary feet, which
would sanction the more general meaning for CONTIG-SYLL.
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Thus, by excluding the segments of the penultimate syllable in the formation of the main
stress foot, the winning candidate in the above tableau satisfies HEAD(F)-DEP, giving the
desired metrical transparency effect for epenthesis into the penult.

Metrical transparency of epenthesis as the formation of a discontinuous foot extends
naturally to the analysis of énerahte?. HEAD(F)-DEP forcesthe first and third syllables to
be organized into the main stress foot.

(73) Metrical Transparency of Epenthesisinto Ultimate and Antepenultimate syllables

input: onraht? HEAD-DEP CONTIG-SYLL
X X el
(one){ (rahte?)}
X X el
{ (6ne)} (rahte?)
X X *
0 {(6) ne(ra)} te?

Theresult hereisinvisibility of the syllables containing epenthetic vowels, achieved by the
domination of CONTIG-SYLL. Also, the optimal output is onein which the main stress
foot is a discontinuous prosodic foot, and misaligned by one syllable from the right edge of
Prwd, thus HEAD(F)-DEP dominates both CONTIG-SYLL, and ALIGN-R (F, Prwd) as
proposed above in (66).

Asabrief note before concluding, it isimportant to discuss the role of CONTIG-
SYLL inthe analyses of the languages discussed so far. Do Selayarese or Spanish permit
the formation of discontinuous constitutents for the purpose of satisfying head dependence?
The answer is clearly no. In Selayarese, when an epenthetic vowel fallsinto the
penultimate syllable, it is stressed according with the regular pattern of penultimate stress
(see observationsin §3.2). I1f CONTIG-SYLL was low ranking in the constraint hierarchy,
we might except the result achieved above in Mohawk, namely an exceptiona pattern of
antepenultimate stress. But thisis not the observed pattern, and hence, CONTIG-SYLL
dominates HEAD-DEP in this language. The general point is that one means of suppressing
the construction of discontinuous feet is by giving CONTIG-SYLL high rank in the
constraint system.

Another potential means of constraining discontinuous constituency is by
promoting Prince's (1983) * CLASH in the constraint hierarchy.26 Suppose an attempt is
made to skip a pair of syllablesin the formation of adisyllabic foot: [{(0) o o (0)}]. The
medial pair of syllables must be parsed as afoot because syllables must be maximally
parsed into prosodic feet (see rationale given abovein 83.2). Regardless of the headedness
of the feet involved, a* CLASH violation will ensue because the head of the medial foot will
be adjacent to the head of the discontinuous stress foot. Thus, skipping more than one
syllable in the formation of discontinuous foot may be minimized by giving * CLASH high
rank.

26This point was brought to my attention by Jill Beckman.
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To close this module of the discussion, the results achieved above are consistent
with the mode of analysis employed throughout this paper, namely, metrically transparent
epenthesis follows from a constraint ranking in which HEAD-DEP dominates at |east one
stress related constraint. ALIGN-R (F, PrWwd) and CONTIG-SYLL are the dominated
congtraints, leading to metrical transparency of epenthesis in post-tonic positions.

(74) Summary of Results
*HEAD-DEP » ALIGN-R (F, PrWd): metrical transparency of epenthesisinto the
final syllable, e.g. wa?kyérite?
*HEAD-DEP » CONTIG-SYLL: metrical transparency as discontinuous foot
formation, e.g. yo?aweyV

4.3  Syllable Weight and Metrical Opacity of Epenthesis
Epenthetic /e/ isonly partially transparent in word stress, as shown in 84.1 above.

Epenthetic /¢ is stressed in penultimate and antepenultimate syllables which are closed by
oral (nonlaryngeal) consonants.

(75)  A. Metrical Opacity B. Metrical Transparency
.H o# .OLO#
wazkérho? '| coated' wakatteru 'I'm dangerous
tekansuténhrha? '| spliceit' yo?aweyV '‘dew’
.Hoo# LOLLO#
VkényV2e? 'l shall come Onerahte? 'l eaf"
Vkéthee? 'l will pound' tekataweya?e? 'l entered

The forms from (75A) contrast with those in (75B). For example, epenthesisinto a
triconsonantal cluster, asin wa?kérho?, isvisible for the assignment of stress, while
epenthesis into biconsonantal clusters, e.g. tékeriks, is transparent to stress. The condition
that the syllable be closed by an oral consonant is evident from the simple observation that
no stressed syllables are (unequivocally) closed by laryngeals. Furthermore, the claim that
laryngeals don't close the syllable for the purpose of attracting stressis be supported by
forms like 6nerahte?, where the penult does not attract stress.2?

The observation that (ante)penultimate syllables containing epenthetic vowels are
stressed only when they are closed by oral consonants suggests the following interpretation
within the framework employed here. Syllables closed by oral consonants are bimoraic,
and as such constitute heavy syllables (assuming a moraic theory like that developed in
Hyman 1985). The observed metrical opacity in heavy syllablesisthus an effect of the
constraint ranking in which Prince's (1990) Weight-to-Stress Principle (WSP) ("I heavy,
then stressed.") dominates head dependence.

(76) Metrical Opacity of Epenthesisin Heavy Syllables

input: wazhrho? WSP HEAD(F)-DEP
{(w&?.) her (ho?)} *
O wa? (hér.ho?)} e

27The process of laryngeal lengthening described in Michelson (1981, 1988), when properly understood,
seems to support the claim that laryngeals do not contribute to the overall weight of the syllable.
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Thefirst candidate in the above tableau avoids a HEAD(F)-DEP violation by forming a
discontinuous prosodic foot, shown to be a viable strategy elsewhere for satisfying the
head dependence constraint. This output, however, violates WSP in not stressing the
heavy penult. The result of the proposed constraint ranking is, therefore, that WSP
compels aHEAD-DEP violation, making the syllable containing the epenthetic vowed visible
in word stress.

The analysis of forms like wa?kérho? given directly above, nothing else said,
appears to make afalse prediction for the location of stressin adightly different class of
forms. Suppose that both the penultimate and antepenultimate syllables are heavy, and the
penult contains an epenthetic vowel, asin the hypothetical form [war.her.ho?]. Any
stressing of such aform will lead to a violation of WSP (stressing the heavy penult leaves
the antepenult unstressed, and vice versa). The responsibility for choosing the optimal
output will therefore fall to the lower ranked HEAD(F)-DEP in such a situation, falsely
predicting antepenultimate stress (while no crucial forms are available at present,
Michelson's description strongly implies penultimate stress in such a context). An effort
must be made, therefore, to avoid this bad result in Mohawk, and one potential avenue of
analysisisto exploit the alignment constraint yielding End Rule Right effects, namely
Align-R (PrWd, {F}).

Antepenultimate stress in [{ (war)} (her.ho?)] is predicted by an analysisin which
the main stress foot is supported by the initial heavy syllable, in order to avoid parsing the
penult as the weak syllable of the main stress foot, which would in turn incur a HEAD(F)-
Dep violation. (This shows that WSP dominates FT-BIN, though thisis not important
here). In thefollowing tableau, this analysis is contrasted with one in which the final two
syllables are parsed as the stress foot of Prwd.

(77)  AnEnd Rule Right Effect

input: warhrho? ALIGN-R (PrWd {F}) WSP HEAD(F)-DEP
{(wér)} (her.no?) (her.no?) ! *
O (war){(hér.no?)} * *

Both outputs violate WSP, but only the second one satisfies the stress foot alignment
constraint, and thus, it may be chosen among the set of potential output candidates,
provided that ALIGN-R (PrWd, {F}) dominates HEAD(F)-DEP. Noticethe parallel to this
result in Selayarese: ALIGN-R (PrWd, {F}) dominates HEAD(F)-DEP in this language as
well, predicting that foot head dependence will not trigger rampant mis-alignment such that
the main stressed syllable falls outside of the trisyllabic Stress Window, a descriptive term
characterized in the specifications of ALIGN-R (PrWd, {F}).
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It seemsthat the ranking of ALIGN-R (PrWd, {F}) above HEAD(F)-DEP is
independently necessary, in the account of a case of stress-epenthesisinteraction that has
been neglected so far. The forms below show that epenthesis into the two final (light)
syllables of aword correlates with antepenultimate stress (90).

(78)28 ...0 o o #

yV! kewe? | will get there
yoétere? It'sin the dish or glass
turésere? It boiled over

tewakahslitere? I'vealready spliced it

Ignoring the rest of the constraint system, it would seem that the analysis so far would
predict pre-antepenultimate stress, as an effect of HEAD-DEP. HEAD-DEP is dominated,
however, by ALIGN-R (PrWd, {F}), suggesting that minimal support from the syllables
containing epenthetic /el is preferable to a prosodic analysis which perfectly satisfies head
dependence; thisis because the latter incurs afatal alignment violation.

(79)  Stress Window Effect with Epenthesisin Adjacent Syllables

input: turesr? ALIGN-R (Pr'Wd{F}) HEAD-DEP
{(tare)} (sere?) (sere?) !
O tu{(rése)} re? *

The violation of HEAD-DEPin thiscaseis, of course, minimal, due to the independently
motivated constraint ranking, from (67) above, in which HEAD-DEP dominates ALIGN-R
(F, Prwd).

(80) Minimal Violation of HEAD-DEP

input: turesr? HEAD-DEP ALIGN-R (F, Prwd)
(th:re){ (sere?)} eel
O tu{(rése)} re? e re?

The second candidate violates the alignment constraint, but that's okay, asit minimally
violates HEAD-DEP by moving stress to the antepenultimate syllable.

It turns out that ALIGN-R (Prwd, {F}) and WSP are also crucially ranked as well,
the former dominates the latter, in the analysis of forms schematized asfollows[H L L].
Michelson's description implies penultimate stress in such forms, which is predicted by the
constraint ranking in which ALIGN-R (PrWd, {F}) » WSP.

(81) Another Stress Window Effect
input: HLL ALIGN-R (PrWd{F}) WSP

{(F)} (LL) (Ly)!
O H{(LL)} *

28| nformation for (78): /y-v-k-w-?/, M 1989: 65 (40b); /yo-t-r-2/, M 1989: 65 (40c); /t-a-w-aresr-?/, M
1988: 141 (38); /te-wak-ahsutr-7/, M 1988: 143 (49¢).
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It should be noted that the above result is not a stipulated one, designed to avoid certain
problems stemming from the inherent tenets of the analysis. Ranking of alignment
congtraints relative to WSP is needed in avariety of languages in which WSP effects cancel
out effects of the alignment constraints (e.g. Munster Irish, Alderete 1994, Pirahd, Everett
1988, P& S). The result here ssimply represents a system characterized by the reverse
ranking.

One last ranking argument needs to be made, banning final stress on words ending
in heavy syllables. While, some loan words carry final stress (Bonvillain 1973), final
stressis systematically avoided, including when the fina syllableis aheavy syllable. This
observation suggests the domination of WSP by P& S's NONFINALITY, relativized to the
gyllablelevel. Thisranking has the effect of making the final syllable unavailable asa
syllabic head of Prwd.

(82) An Extrametricality Effect
input: ..o H NONFINALITY(0) WSP
.0 {(A)} *|
O ..{(GH)} 3

The following list summarizes the results reached in this subsection. It can be seen
from this summary that special attention was given to the relative ranking of HEAD-DEP,
WSP, and ALIGN-R (Pr'Wd,{F}). Also, theseresults arelogically consistent. That is, two
arguments, namely (83c) and (83a), imply by transitivity that ALIGN-R (PrWd, {F})
dominates HEAD-DEP, and this ranking is important to one of the results achieved above
(83b).

(83) Summary of Results
a. WSP » HEAD-DEP: Syllable weight contributes to metrical opacity of epenthesis,
e.g. wa?kérho?
b. ALIGN-R (Prwd{F}) » HEAD-DEP: penultimate stressin[HH 0 ]
C. ALIGN-R (PrWd,{ F}) » WSP: penultimate stressin [H L]
d. NONFINALITY(0) » WSP: penultimate stressin [...0 H]

The overall structure of the constraint system devel oped above may now be represented
with the following constraint hierarchy.

(84) Partia Metrical Transparency of Epenthesisin Mohawk
ALIGN-R (PP'Wd{F}) » WSP » HEAD-DEP » ALIGN-R (F, Prwd),
NONFINALITY(0) CONTIG-SYLL

The analysis of stress-epenthesisinteractionsin Mohawk proposed here has the following
properties: (i) it accounts for the transparency/opacity of epenthetic /e/ in word stress by
giving head dependence intermediate rank, (ii) it posits a Stress Window by giving the
stress foot alignment constraint relatively hi gh rank, and (iii) it permits the formation of a
discontinuous prosodic constituent by giving CONTIG-SYLL relatively low rank in the
constraint system.
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5. Conclusion

This paper has argued that a notion of head dependence, that is, dependence defined for
prosodic heads, is necessary and sufficient in the description of stress-epenthesis
interaction cross-linguistically. Specific types of constraint rankings were employed in
particular analyses of this class of problems, and before closing, it will be useful to give an
analytic summary of these congtraint interactions.

To begin, constraint rankings were extensively employed in the above discussions
which pitted head dependence against different alignment constraints. The subordination of
alignment of prosodic feet to the prosodic word was necessary in the analysis of certain
metrical transparency effectsin Spanish, Selayarese, and Mohawk. Head dependence,
relativized to the level of the prosodic foot, was used in the account of the observation that
the stress system failed to count epenthetic vowels in these examples, and head dependence
for the head syllable was employed in the analysis of the case of Dakota. The domination
of head dependence by the alignment constraints was used for an opposite effect in the
cases of Swahili and Winnebago; in these examples, proper aignment of the relevant
phonological units enforced canonical stress patterns, even when thislead to a violation of
HEAD-DEP. Finaly, the analysis of stress window effects in Selayarese and Mohawk
called for the domination of head dependence, this time by the specific alignment constraint
regulating the position of the main stressfoot. In general, permuting the rankings of
different kinds of alignment constraints relative to the set of HEAD-DEP constraints was
necessary to account for the full range of phenomena examined here.

Other congtraint rankings at play in the above case studies involved constraint
conflicts between head dependence and requirements on the general shape of the prosodic
foot. For example, the analyses of noncanonical stressin Dakota and Spanish involved the
domination of the foot structure constraints, FOOT BINARITY and FOOT FORM. Also, the
complicated cases of metrically transparent epenthesisin Mohawk was analyzed as the
violation of the constraint calling for syllable contiguity within the larger prosodic foot.
Again, constraints on foot structure may be dominated, as assumed in these cases, but they
may also be given high rank, effectively maintaining canonical foot shape, as was the case
in the analysis of Selayarese where the stress foot was assumed to be, under normal
circumstances, disyllabic. Lastly, the domination of head dependence by stress-attracting
congtraints like the WSP lead to another kind of metrical opacity result in Mohawk, where
bimoraic syllable weight was observed to be a correlate to stress.

Onefina observation was made regarding the absence of constraint conflict among
head dependence and NONFINALITY congtraints. The combined efforts of these two sets of
congtraints in disallowing segments from occupying head positions was shown to imply a
universal truth concerning the absence of stress-epenthesis interaction in extrametrical
units. In summary, awide range of constraint rankings seem to be attested in these
example cases. Otherwise, given the nature of the constraints involved, the ranking of said
constraints will not have observable effectsin any stress system.

Moving now to the more general properties of the analyses developed above, itis
necessary to emphasize that the results derived therein applied principles which are central
to Optimality Theory. Firstly, the analysis of metrical transparency of epenthesisin
Mohawk, and also in Spanish and Dakota, posited prosodic structure which is not uniform
with the set of structuresinvolved in the regular stress patterns (see Prince 1993 on the
Thesis of Non-Uniformity). That is, the prosodic analysis responsible for the rendering of
stress in these cases was derived solely on the basis of constraint rankings, rather that
putative canonical representations preserved through a series of phonological operations.
Asaexample, recall that metrically transparent epenthesis in the penultimate syllable in
Mohawk was represented by the formation of a discontinuous prosodic foot, whichis
obvioudy not uniform with the pattern of syllable contiguity observed elsewhere in the
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language. Furthermore, head dependence was argued to compel the construction of a
unary, monosyllabic foot in Spanish, and afoot type reversal in Dakota. These results also
entailed positing noncanonica prosodic structure, according to the constraints operative
elsewhere in these languages.

Secondly, the principle of Minimal Violation was employed at various junctures
above, most perspicuoudly in the context of alignment effects. The analysis of Stress
Window in Selayarese and Mohawk relied crucially on the minimal violation of alignment
congtraints universally quantified over the stress feet of the Prwd. Also, minimal violation
of featural markedness constraints was actively employed in the ternary pattern of vowel
reduction found in Russian. Lastly, the formation of discontinuous prosodic constituency
necessarily obeys this general principle of constraint violation, as the skipping of asingle
syllable (not more) is only allowed in the contexts examined above.

A final point, which has supported a general theme throughout sections 3 and 4, is
that the partial metrical transparency effects derived here are only possible in a system of
constraint evaluation in which constraints both are ranked, and violable. All cases of
partialy transparent epenthesisin word stress were characterized in a constraint hierarchy
in which head dependence assumed intermediate status among the set of structural
constraints on prosodic analysis. The successes of these analyses, therefore, reflects the
success of the OT program in generd.

Lastly, let us consider the overall architecture of the grammar which employs
constraints on correspondent segments which are relativized to prosodic heads. One of the
main purposes of this paper has been to advocate and exemplify the use of head
dependence constraints, constraints on the relation between output head segmentism and its
input correspondents. Arguments for the necessity of a notion of head dependence has
centered around a study of the interaction between word stress and epenthesis, but amore
general theory involving faithfulness to prosodic heads isindeed quite plausible. This
trend toward amore general theory has been pursued in this paper with a discussion of
how a notion of head identity may be applied to the analysis of head identity effectsin
stressed units (see also McCarthy 1995 for further applications of head identity). Featural
identity and segmental dependence, applied generally to categories like the stressed syllable
or main stress foot of aword, enabled us to establish afar-reaching relationship between
metrically transparent epenthesis and stress-dependent vowel reduction. This connection, it
was argued, can only be made in correspondent theoretic OT, as these are fundamental
notions employed only in the implementation of faithfulnessin this framework.
Furthermore, the definition of head faithfulness within the CT model extends
straightforwardly to head maximization, employed in McCarthy (1995) in a nonderivational
analysis of positive prosodic circumscription, and also in Alderete (1995b) in an analysis of
lexically-governed stressinventories. The ideas central to this paper therefore find anatural
place in nonderivationa constraint-based phonology which employs the notion of
correspondence in the definition of faithfulness.
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