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Abstract
The present paper is an analysis of metaphony phenohenactur in the Lena dialect
of Spanish (Hualde, 1989) and the Treia dialect of Itakapé, 1981). Metaphony is a change
in the height of a stem vowel triggered by a suffix ebwPrevious accounts of metaphony
phenomena have treated metaphony as an example of haww@ny. However, metaphony

phenomena often differ from harmony phenomena in aéwerys. Vowel harmony phenomena

are either “stem-controlled” or “dominant-recessiveakBvit, 2000). Stem-controlled harmony

involves a phonological characteristic of a stem innlyiei phonological change in an affix.
However, metaphony is the occurrence of an affix induciciggage in a stem. Thus,
metaphony is not stem-controlled. In dominant-recedsawmony, a dominant-feature-valued
vowel triggers a change in the ‘recessive’ vowels erttorpheme, and sometimes across
morphemes. In Lena, however, the vowel change sarly across a morpheme boundary
and only one vowel in each stem is targeted. Furtherntioe targeted vowel is the stressed
stem vowel; thus, a paradox arises in that the sttessgel would have to be considered
‘recessive’. Therefore, metaphony phenomena as witdea Lena are not cases of dominant-
recessive harmony. In the present analysis, metapbatiydussed as a case of ‘double
morphemic exponence’ (similar to German umlaut), in Whiee input suffix morpheme is
phonologically realized both as a suffix and as a chantfe stem. Double morphemic
exponence is accounted for by Kurisu (2001), using Realizatidmigdhology Theory (RMT),
which is framed within Optimality Theory (Prince and Smaley, 1993/2002). An important
constraint in RMT is Realize Morpheme, which requitesphonological realization of a
morpheme. In the present analysis, Realize Morpheimghly-ranked. Within RMT, double
morphemic exponence is accounted for using Sympathy Tkagarthy, 1999a). The

selector constraint is a low-ranking constraint whiedpuires that the output phonological word
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include only the stem, and not the affix. Satisfactibtiis selector constraint causes the suffix
to be ‘invisible’. Thus, in order to satisfy high-rankiRgalize Morpheme, a change in the stem
vowel occurs. Faithfulness to the change in stem vienaiforced by Faiti> O constraints.

The change in the stem vowel surfaces because the wirandgdate satisfies these FaitiO
constraints. The suffix vowel also surfaces becawsavitining candidate satisfies Max 10, a
constraint that requires every input segment to haveraspmmdent segment in the output. In
summary, the present analysis accounts for metaphorasretase of vowel harmony but as a

case morphological opacity in the form of double morpbesrponence.



M etaphony as M orpheme Realization, Not Vowel Harmony

§1 Introduction

Metaphony is a phonological change in the height o stowel triggered by a suffix
vowel. Various metaphonic phenomena occur in dialed®&afance languages (e.g., Chitoran,
2002 for Romanian; Miranda, 2002 for Brazilian Portuguese; datdad, 1998 for Italian). In
the present paper, | discuss metaphonic phenomena innguealges: (1) the Lena dialect of
Spanish, which is spoken in the Asturias area of nortieneSpain (Hualde, 1989), and (2) the
Treia dialect of Italian, spoken in Marche, in southiéaly (Papa, 1981: 8-9). In both Lena and
Treia, suffix morphemes that consist of a high vowigger metaphony the target of
metaphony is the stressed vowel in the stem; unstressezlsvdo not undergo metaphony; and
input high vowels always surface faithfully as high. Mspecifically, in Lena, stressed input
low vowels surface as mid, and stressed input mid voweflace as high. In Treia, stressed
input low vowels surface faithfully (i.e., they do not urgemetaphony); stressed input mid lax
vowels surface as tense; and stressed input mid tensés\vawface as high. (Papa, 1981: 280-

282). A summary of the metaphony phenomena in Lena aid iErshown in Table 1.

Table 1. The input-output correspondence between vowelgtiaphonic contexts in Lena
(Spanish) and Treia (Italian). Parentheses and braickktate that the surface form is faithful
to the input form.

Dialect Stressed input vowel Unstressed input
low | midlax | midtense| high vowel

Lena output vowels mid high (high)  [faithful to the injpu

Treia output vowels (low) tense high (high)  [faithfultte input]

! Hualde (1989) differs from the present account in thastiffex vowel is considered to be underlyingly mid. In
Hualde’s account of metaphony in Lena, it is necessgppsit an underlying mid suffix vowel that raises to high
(rather than an underlying high suffix vowel).
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Early accounts of metaphony examined its diachronic devedap(Hall, 1950;
Blaylock, 1965; Manczak, 1974; Leonard, 1978; Papa, 1981; see alsalk&%g, In the early
1980s, researchers began to examine metaphony as a synghnomeiss (e.g., Saunders, 1984;
McCarthy, 1984; Calabrese, 1987; Vago, 1988; Hualde, 1989). Theregitcaccounts have
employed both derivational rule-based phonology (erglerspecification, Vago, 1988;
autosegmental phonology, Hualde, 1989) and a non-derivatppiadach (Optimality Theory;
Walker, 2003). Although accounts vary in the mechanismsubeyo motivate metaphony,
previous accounts treat metaphony as a form of voweldway. In treating metaphony as vowel
harmony, the primary impetus for a change in the steamelis assimilation to the final vowel.
In contrast, in the present account, a different qotime of metaphony is proposed: the primary
impetus for a change in the stem vowel is realizatfcanmorpheme. That is, morpheme
realization is the motivation for metaphony, and a#atian of the stem vowel to the final vowel
happens to be to the means of morpheme realizatiothe Ipresent paper, this approach to
metaphony is exemplified with a optimality-theoreticaunt of metaphony phenomena Lena

and Treia.

A discussion of metaphony as vowel harmony is provid€.inAn overview of
Optimality Theory (OT) is provided ig3, followed by a summary of Realizational Morpheme

Theory (RMT) in§4, both of which are employed in the present analy&hiscontains the

definitions of the constraints that are relevantliierpresent optimality theoretic account. The

following sectionsg§6 and §7, provide an optimality theoretic (OT) account of metaphiony

Lena and Treia, respectively. Finally, discussion@mtlusions are presentedsi



§2 Metaphony as Vowel Harmony

Although previous theoretical accounts of metaphony phenainave treated it as an
example of vowel harmony, metaphony phenomena difen fiarmony phenomena in several

ways. Vowel harmony phenomena are either ‘stentraltied’ or ‘dominant-recessive’

(Bakovit, 2000). Stem-controlled harmony involves a phonologicalacheristic of a stem

inducing a phonological change in an affix. However, metapls the occurrence of an affix
inducing a change in a stem. Thus, metaphony is not stemol®sth In dominant-recessive
harmony, a dominant-feature-valued vowel triggers a chanipe ‘recessive’ vowels in the
morpheme (and sometimes across morphemes). Indleetdidiscussed in the present paper,
however, the vowel change occurs only across a morphemmaary and only one vowel in the
stem is targeted. Furthermore, the targeted vowbeistressed stem vowel; thus, a paradox
arises in that the stressed vowel would have to bsidemed ‘recessive’. Therefore, the

metaphony phenomena examined in this paper are not dak@wioant-recessive harmony.

The treatment of metaphony as vowel harmony is irctd@pposition to Bakovis (2003: 29)

claim that “the core empirical generalization abautvgl harmony [is] that stem vowels never
alternate to agree with affix vowels even if dishanypne the inevitable result (trstem
precedencgeneralization).” On the other hand, Van Coetsem amtiBi (1990: 173) state
that, “with the termmetaphonywe refer specifically to a distance assimilatiomodented vowel
to nonaccented vowel.” Thus, the conceptualizatioroafel harmony is in direct opposition to
the conceptualization of metaphony.

The fact that the stem vowels in metaphony sometimdsrgo change but still do not
agree with the affix vowel (e.g., low vowel raises ftid tout not high in the context of a final

high vowel) is not consistent with the featural askitinn characteristic of vowel harmony



systems (in which, for example, a high trigger cauddaraglets to also surface as high). In
addition, the ‘skipping’ of vowels between the targed trigger, i.e., the ‘transparency’ of the
intervening vowel(s), is characteristic of metaphonicpsses, while it is arguably considered
non-existent in vowel harmony systems (Walker, 1999).

The Lena phenomena discussed in this paper are adsestihg when viewed in terms of
‘prominence faithfulness’. Beckman (1997, 1998), in an exarimaf faithfulness, found that
segments in certain prominent positions (such as oasstsessed syllables) are faithful to their
underlying representations more often than those in nomipemt positions. That is, segments
in prominent positions are less likely to undergo phonoddgibange. Furthermore, segments in
prominent positions often trigger harmony, but rarely ugoldér Lena metaphony is therefore
unusual in two ways. First, the trigger of metaphorgnigffix vowel, which is not a prominent
position (Beckman, 1998: 3). Second, the target of thapheny is a stressed vowel, which
means that a segment in a prominent position (i.esttkesed syllable) is forced to be unfaithful
to its underlying representation.

Most previous accounts of metaphony have utilized derivaltitveories (e.g., Hualde,
1989, autosegmental phonology). The present paper providesaunt of metaphony using
Optimality Theory. However, a unified account of metaphim Romance dialects using the
optimality-theoretic approaches that have been usaddount for vowel harmony seems to
require an appeal to otherwise-unattested constrairitddh@ot reflect generally-held
phonological observations. For instance, an accasing Anchor constraints (e.g., in Optimal
Domains Theory, Cole and Kisseberth, 1994) would involverausual appeal to a constraint
requiring that non-sponsoring anchors (i.e., segmdfiliatad with the harmony feature in the

output but not in the input) be stressed, so that orégstd vowels would undergo metaphony.



Optimality-theoretic accounts of metaphony have nohlpesblished to the author’s knowledge.
However, an unpublished manuscript by Walker (2003), availableowebsite (see
References), provides an optimality-theoretic accotimeiaphony in Veneto, a dialect of
Italian. Walker’s account appeals to a License coinstaad positional markedness to account
for metaphony. This approach does not seem to be appeojoriahe present cases of
metaphony, because the stressed vowel alternationscthat do not reflect avoidance of
marked structures (e.g., vowels) in the output. In aagitValker’s account requires an appeal

to very specific constraints. For example, an otheewinattested constraint proposed for

Walker’s account of Veneto metaphony is “License([+highktgonic,d): [+high] in a post-tonic

syllable must be associated with a stressed syllablealk@/2003: 15). The method of
accounting for metaphony presented below differs fromké&/gP003) because it primarily
appeals to general constraints that are motivated leésevior different (but related) phenomena
(e.g., in Kurisu, 2001).

The present analysis offers a different conceptiometiipphony. Metaphony is not
viewed as a case of vowel harmony, but as a case of &oudriphemic exponence’ (similar to
German umlaut), in which the input affix morpheme is phogichlly realized both as a suffix
and as a change in the stem. Double morphemic expoigeaceounted for by Kurisu (2001),
using Realizational Morphology Theory (RMT), which iarfred within Optimality Theory

(Prince and Smolensky, 1993/2002).

§3 Optimality Theory
The non-derivational approach implemented in the prexgr is Optimality Theory

(Prince and Smolensky, 1993/2002; Kager, 1999). Optimality The@yramework that

utilizes constraints on phonology to select the besgpatimal,” output given an input sequence
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of phonological segments. The possible outputs, odidates’ for any given input are a
theoretically infinite number of segment sequences$.of®he candidates are evaluated in terms
of a set of phonological constraints. The correctwinning’ output for a given input is the
candidate that best satisfies the phonological conssérai

The phonological constraints fall into two categsriithfulness constraints and
markedness constraints. Faithfulness constraints peosimtlarity (or ‘identity’ or
‘faithfulness’) between the input and the output. F@angxle, one faithfulness constraint
requires all input segments to correspond with an outgueset that has the same value for the
feature [high]. Markedness constraints promote a tendem@rd ‘universal’ properties of
language. For example, one markedness constraint gtateyllables do not have codas, which
is often true in language. However, it is not true Hydliblesneverhave codas. Thus, the
constraints in OT (both faithfulness and markednesspeanolated. The faithfulness and
markedness constraints themselves are ‘universal’ irthbg are posited to be the same for
every language. However, the priority given to the taimds in relation to each other varies
from language to language. That is, the constraintsaaked on hierarchical tiers within each
language. | assume that a single tier can contaie than one constraint (i.e., constraints can
be given equal priority or ranking), though this point istooversial (see Kager 1999: 21).

In OT, a phonological analysis consists of the rdnk@nstraints with a comparison of
possible output candidates for a given input (underlying) fokmsandidate that violates a
higher-ranked constraint is never chosen as the winningtoa¥pua candidate that violates
only a lower-ranked constraint (or violates no constsa Within a tier of constraints, a
candidate that violates fewer (or no) constraintdwsgs chosen as the winning candidate over a
candidate that violates more constraints. The catelitiat best satisfies the constraints, or is

the ‘most harmonic’, is the winning candidate and thusasad as the output.



In an optimality-theoretic framework, the differencesvween phonological systems arise
from differences between constraint rankings. # I@en proposed that children begin with all
markedness constraints ranked above all faithfulnesstraamts, and gradually rerank the
constraints until their phonology is similar to théta adult speaker of their language (Tesar
and Smolensky, 1998; but see also Hale and Reiss, 1997)ar8intiistorical change within a
language can occur due to constraint rerankings (e.g.]aattid Cho, 1998; Padgett, 2003).

OT has been used to account for various phonologieaigrhena in a range of
languages. However, cases of phonological opacityitiull to account for in OT. In
phonological theories that employ serial-ordered rudgsacity’ is what occurs when a
phonological rule appears to have ‘overapplied’ (i.e.rtifeapplied although its conditions are
not apparent on the surface) or ‘underapplied’ (i.e.rufeedoes not appear to have applied even
though its conditions are met on the surface). Opacisgs as ‘overapplication’ when rules are
ordered such that the necessary conditions for oaearelpresent at one point in the derivation
but are made opaque via the application of a later rele ¢ounterbleeding). Opacity arises as
‘underapplication’ when rules are ordered such thataneitions for a rule were not met at the
point in the derivation when the rule applied, but theiappbn of a later rule causes the
conditions to be met in the surface form (i.e., codeéeling). McCarthy (1999a) proposed
Sympathy Theory as a means of accounting for ‘opaque’ pbgical phenomena within OT.

McCarthy’s (1999a) proposal, Sympathy Theory, extended tlaeoitiaithfulness in OT
from existing between an input and an output form, to egisi@ween two output candidates.
In Sympathy Theory, one ‘selector’ constraint is ugeselect a ‘sympathetic’ candidate, which
is the most harmonic candidate among the subset ofdaedithat satisfy the selector

constraint. The winning candidate is forced to be falttaf the sympathetic candidate by a high-
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ranking ‘sympathy constraint,” which requires faithfulnesssMeen the sympathy candidate and
the output candidate.

Sympathy Theory, while controversial, has been useddouat for various cases of

phonological opacity (e.g., It&nd Mester, 1997; Orgun, 2001). Recently, Kurisu (2001) has

extended the use of Sympathy, employing it to accourtases of morphological opacity,
including ‘double morphemic exponence’ (DME). In analyzingesaof DME such as German

umlaut, Kurisu (2001) uses Sympathy Theory and Realizatidogiheme Theory (RMT).

§4 Realizational M orpheme Theory

Realizational Morpheme Theory was developed by Kurisu (2001héopurpose of
providing a unified method of accounting for both concateeand nonconcatenative morpho-
phonological phenomena. An important constraintilRs Realize Morpheme (RM), which
requires that all morphemes in the input be realizethersurface. The formal definition of RM

is the following (Kurisu, 2001: 39):

Realize Morpheme (RM):

Let a be a morphological formZ be a morphosyntactic category, andif-pe

the phonological form from which &¢ £) is derived to express a

morphosyntactic categor. Then RM is satisfied with respect@df

F(a+ p)#(a) phonologically.

RM requires that each morphological form (e.g., a yteame a phonological output
form. Furthermore, it requires that any multimorphefarm that includes both a
‘morphological form’ (stem) and a derivational ‘morphotsctic category’ (e.g., PLURAL),

have a phonological form that differs from thatlod bare stem from which the multimorphemic

form was derived.
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When an input contains a stem and an affix, then Rellarpheme is satisfied by any
candidate that is not simply a faithful stem. Thusy, @andidate that includes the affix
(regardless of its faithfulness to the input affix) s&&Realize Morpheme; in addition, any
candidate that includes only the stem (and not the afiti3fies Realize Morpheme iff the
output stem is unfaithful to the input stem in some wiaysuch a case, the unfaithful

characteristic of the output stem is the meanseaflizing’ the affix, and thus satisfying Realize

Morpheme. For example, given the inpuigéiPLURAL/, several outputs that could satisfy RM

are [abgs], [dbgz], and [dug]. Kurisu (2001) conceives of RM as a faithfuleesstraint, and

specifically, a morphological faithfulness constraint (Kur2000: 4). In requiring that each
morpheme be realized on the surface, RM drives cdriedween morphological forms. RM is
crucial in accounting for both concatenative and nonconatite morphophonological
phenomena without appealing to process-specific constgaiotsas Trunc (Truncate), Red
(Reduplicate), or Reverse-Onset-and-Rime (i.e., extmbiathesis). For example, Kurisu uses
RM to account for a plural morpheme in Hessian Gernidre plural morpheme for some forms
in Hessian German is the subtraction of the finasomant (from a homorganic consonant
cluster). Kurisu’s analysis involves the ranking of IReaMorpheme above Max (which
prohibits the deletion of input segments). Thus, fomaati /hondéyra (‘dogs’), the output [hon]
wins over [hond] because [hond] is identical to the dangiorm [hond] (dog’), thereby
violating higher-ranked Realize Morpheme (Kurisu 2001: 119)r ifkere detail, see Kurisu
2001: 117-122.)

Another important constraint utilized by Kurisu (2001) inaetting for DME is
StensProsodic Word (SteaPrWd), which requires that the output be coextensivie thi¢ stem,
i.e., that the output include the whole stem and drdystem, not any affixes. Conceptually,

StensPrWd is a constraint formed from the conjunction oééhother constraints commonly
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discussed in OT literature: Anchor-L (Stem, Prwd), AeR (Stem, Prwd), and Contiguity.
Anchor-L (Stem, Prwd) requires that the left edge stean be the left edge of the prosodic
word in an output. Similarly, Anchor-R (Stem, Prwdjjuires that the right edge of a stem be
the right edge of the prosodic word in the output. Tivel tonstraint that is conjoined to form
StenePrWd, Contiguity, requires that a contiguous string ofrs&gs in the input correspond
with a contiguous string of segments in the output.addwate that fails to satisfy any of the
three constraints that are conjoined in StBrmiVd also fails to satisfy StesarWd. In other
words, this is a case of “positive constraint conjunét{&urisu, 2001: 199 cites, e.g.,
Crowhurst and Hewitt, 1997)Anchor-L (Stem, Prwd), Anchor-R (Stem, Prwd) and Gxuity
militate against prefixation, suffixation, and infixatiomegpectively). In effect, the conjunction
of these three constraints requires that the ougpasédic word) contain only segments that
correspond with segments in the ingtem Importantly, StemPrWd does not speak to the
faithfulness of the features or the order in which tlggremts must occur. Thus, SteenWd
can be satisfied even if the output contains a stewhich metathesis has occurred or a stem
with an unfaithful vowel. SteaPrWd is violated, however, when the output does notadoiat
correspondent segment for every inptgmsegment or when the output contains additional
segments that do not correspond with an ispernsegment. Kurisu (2001) demonstrates that
StenePrWd is needed for an optimality theoretic accourttasks of double morphemic
exponence (such as German umlaut and Japanese dominaeffaffis). Specifically,

StenePrWd serves as the selector constraint in these oasesrphological opacity. In the

2 McCarthy (1997: 31-2) seems to provide indirect evideacthk existence of a constraint such as Seawd in

an account of a reduplication phenomenon: “The canlamiahzation ofstem accomplished via Generalized
Alignment (McCarthy & Prince 1993...), is as Prosodic Wond\(&). This much we take to be uncontroversial; the
challenge is to make the transition from the coara@gigd characterization sefemas a Prosodic Word to the exact
details of the ... reduplicant structure that is observealdaranguage. This, we claim, is emergent as the most
harmonic possible prosodic word (Prwd), as defined by indkgly motivated constraints...”. Thus, McCarthy
seems to assume the existence of a constraint suchna&P8téd, which would be violated by reduplicated forms.
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present paper, metaphony is treated as a case of double marptyponence. StesRrWd

serves as the selector constraint in the followinga®dount of metaphony in Lena Spanish.

§5 Therelevant constraints

As stated ir§4 on Realizational Morpheme Theory, Realize Morpheme dad&PrwWd
are relevant constraints in the present analysigisiks (2001) definition of Realize Morpheme
was provided above. Again, RM requires that every mdogfical form in a language (e.g., a
stem) have a phonological output form. Furthermomggtires that any multimorphemic form
that includes both a ‘morphological form’ (stem) and avdéional ‘morphosyntactic category’
(e.g., PLURAL), have a phonological form that difféxem that of the bare stem from which the
multimorphemic form was derived. The definition of Rééworded below, and an example of
a violation of Realize Morpheme is shown in Tableau 1.

Realize Morpheme (RM)
A morphosyntactic category in an input must be realized in the output, su¢hethat

output form corresponding to the input “stgmmorphosyntactic category” contrasts
with the output form of “steph.

Tableau 1. A violation of Realize Morpheme

Gast + [plural] | Realize Morpheme
a. Gast *

b. Gat

c. Gaste

| propose a more specific version of RM for the presealysis of Lena. This constraint,
Head Realize Morpheme (Head RM), specifically requinas theprosodic headnanifest the
input morphosyntactic category. Head RM is an extensidheofamily of head-specific

phonological constraints such as those proposed in &kl€t995; see also Kager 1999: 283).
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Head RM could also be thought of in terms of prominendkftdness as discussed by Beckman
(1997, 1998): however, Head RM differs from previously-disaligsad-specific constraints
because it does not require faithfulness between an owadtamd its input correspondent.
Instead, Head RM requires faithfulness to a morphosynteatégory, motivating the realization
of the morphosyntactic category on the prosodic headjlgpst the expense of faithfulness
between the output head vowel and its input correspondent.

Head Realize Morpheme (Head RM)

A morphosyntactic category in an input must be realized in the output, su¢hethat

prosodic headf the output form corresponding to the input “stepmorphosyntactic

category” contrasts with thprosodic headf the output form of “stegh

Kurisu (2001) does not provide an explicit definition ofrfSs#@rWd. However, he states
that this constraint is satisfied if and only if “tHer® domain is coextensive with the prosodic
word domain.” (p. 194-5) The following statement servethaglefinition of StesPrwd in the
present analysis. An example of a violation of S#erivd is provided in Tableau 2.

StensProsodicWord (StesPrwd)

The stem domain is coextensive with the prosodic word domain, i.e.,

All segments in an output form correspond to irgteinsegments, and all input stem
segments have output correspondents.

Tableau 2. A violation of StesPrwd

Gast + [plural] StenePrwd
a. Gast

b. Gast

c. Gaste *

In all forms in which metaphony occurs (by definitiome input form contains both a
stem and a suffix morpheme. In the present analyad) output candidate is a prosodic word.

Thus, in order to satisfy StesarWd, an output candidate must only contain segmertts tha
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correspond with inpustemsegments. In order to satisfy RM, a candidate mugagosome
realization of the suffix morpheme. Thus, any canéidaat both excludes the suffix (thereby
satisfying StemPrwd)andcontains only completely faithful stem segments vicl&®/.
However, RM issatisfiedby candidates that, despite satisfying Steriivd by excluding the
input suffix, incur at least one faithfulness violationhe stem. The change in the stem that
incurs the faithfulness violation is precisely what $@gsRM. The specific input-output
faithfulness violation that surfaces is determined by tlaive ranking of both input-output
faithfulness constraints and a sympathetic (faithfulness$traint that drives faithfulness
between the sympathy candidate and the winning output canditia¢efaithfulness constraints
that are relevant in the present analysis are tlemog:

For any input that contains both a stem and an affixcangidate that satisfies
StenePrWd will violate a constraint that militates agairs tleletion of input segments from
the output. This constraint, Max IO, is defined afed:

Max 10°

Input segments must have output correspondents. (‘No deldti@ager 1999: 67)

Furthermore, more specific versions of Max 10 (see hammi, 1998; Walker, 1999), and
related Dep 10 constraints, are relevant for theyasigabf Lena and Treia. These faithfulness
constraints are the following:

Max 10-[hi]

Input [hi] feature specifications have [hi] output correspondents. (‘Notoieleof input

[hiT’)

Dep 10-[hi]

Output [hi] feature specifications have [hi] input correspondents. (‘Nerin@n of input

[hiT)

% The constraint Max 10 will not appear in the tabbeaince segmental deletion is not at issue
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Max 10-[lo]
Input [lo] feature specifications have [lo] output correspondents. (‘Netot of input

[lo])

Dep 10-[lo]

Output [lo] feature specifications have [lo] input correspondents. (iNition of input

[lo])

Max I0-[ATR]

Input [ATR] feature specifications have [ATR] output correspondents. d@etion of

input [ATRY])

Dep I0-[ATR]

Output [ATR] feature specifications have [ATR] input correspondeids.ifsertion of

input [ATRY]’

Max 10 and Dep 10 constraints that references featgsgsme privative (one-valued)
rather than binary features. These constraints doeuatssarily require that the input feature be
realized on the corresponding output segment. Thdradgmghat prevents an input feature from

being realized on a non-correspondent output segmeme jrésent analysis is the constraint

Uniformity, as defined below. Uniformity is undominated ina; candidates that violate

Uniformity will not be considered in the tableauxg

Uniformity

No output segment has multiple correspondents in the input. (‘No Coalegcence’

(see McCarthy and Prince, 1995: 123)

Lastly, the constraint that drives output faithfulnesthe sympathy candidate is Dep
& 0O-[F], as defined below.

Dep & O-[F]

Output feature specifications must have correspondents in the sympathy aandidat

In the analysis presented below, mid vowels are astonee unspecified for height,
being neither [lo] nor [hi] (as consistent with Archaliigadiscussion of Spanish, 1988). High

vowels are assumed to be specified for the feature [AdiRease of exposition. These
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assumptions are not crucial to the analysis. In additandidates with segments that are not
part of the Lena inventory are not considered. Coinssrehat require faithfulness to consonants
and faithfulness in terms of vowel ‘backness’ (suchMisx 10-[back]’) are assumed to be
undominated (i.e., in the highest tier of constraini@)us, candidates that would violate these
constraints are not considered in the analysis belovaddition, the assignment of stress is not

discussed in the present paper; thus, input forms in therneaper include stress.

§6 An OT account of Lena metaphony

Lena is a dialect of Spanish spoken in the Asturiasa@rearthern Spain (Hualde, 1989).
The vowel inventory of Lena includes five vowels (/i, upga/). In Lena, metaphonic
alternations occur in stressed vowels, triggered by adufftx vowel. Specifically, stressed
input mid vowels (/e, o/) surface as high ([i, u], respety), and stressed input low vowels (/a/)
surface as mid ([e]) in the context of a suffix higlwel. Several examples taken from Hualde
(1989) are provided in Table 2. As shown, for forms with ipwtor mid vowel in the stressed
position, the masculine plural morpheme is expresseddsodhchange in the stressed vowel and

as the affix itself. This presence of two phonologéqdressions of a single morpheme in a

word is an example of double morphemic exponence
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Table 2. Examples of Lena stems with suffixes thedter a metaphonic context (masculine
singular) or a non-metaphonic context (masculine pamdlfeminine singular). In the

metaphonic context, vowel alternations occur for low mandistressed vowels; high stressed
vowels and unstressed vowels are faithful. It ismesuthat the underlying form of the stem

vowel is reflected in the masculine plural and feminilegh forms.

In a metaphonic context: Gloss Masc. Sing. Masc. Fgm.
' (metaphonic context) Plur. Sing.

stressed low> [mid] — cat géu gdos gda
‘diligent worker’ séu sanos saa

stressed mied [high] child ninu naos nea
‘wolf’ tstbu tsdos tstha

stressed higk> [high] ‘son/daughter’ fiu fios fia

unstressee> (faithful) ‘week’ séanu shanos shana
‘window’ bent@u bentaos | bentaa

‘head’ kabibu kab®os | kabéa

‘window’ bent@u bentaos | bentaa

As stated ir§4, Kurisu (2001) uses Realizational Morpheme Theory, witlyla-fanking

constraint Realize Morpheme, to account for double nerptexponence. According to

Kurisu (2001), DME occurs because the constraint SRedvd serves as a selector constraint in
an account that utilizes Sympathy. Just as in Kuriswswts of double morphemic exponence,
the selector constraint in the present account isriowed StemPrWd. The sympathetic
candidate is selected from among those candidatesatisfy SteraPrwWd due to the fact that
they do not include the masculine plural affix. As a ltesle affix is “invisible” during the
selection of the sympathy candidate. The selectegathetic candidate is a candidate that
satisfies both the selector constraint StEnwd, and high-ranking Realize Morpheme. In Lena,
the sympathy candidate satisfies Realize Morpheme bysrafaa vowel alternation. As shown
in the examples below, for some forms, the candittzt ultimately surfaces contains both the

affix segment (due to high-ranking Max IO constrainta}l a stressed stem vowel that agrees
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with the sympathy candidate (due to high-ranking Be&p-[F]). Thus, the masculine plural
morpheme is doubly expressed in these forms in Lena.

Tableau 3 shows the selection of the sympathy candidasa fimput with a [lo]
(stressed) stem vowel. (It does not show the actimaimg candidate.) The possible sympathy
candidates are those that do not violate the seleotwtraints StenePrWd: candidates (a), (b),
and (c). Among these three possible sympathy candidiagesne that is selected as the actual
sympathy candidate is the one that best satisfieett®f the constraint hierarchy. Candidate
(a) incurs a violation of Realize Morpheme becauseidentical to the stem. The crucial
ranking Realize Morpheme >> Max |O-[lo] prevents candida) from being the sympathy
candidate. Candidates (b) and (c) satisfy Realizgopheame because they differ from the stem.
Candidate (c) violates both Dep 10-[hgnd Max 10-[lo], while candidate (b) violates only Max
IO-[lo]. Thus, candidate (b) is selected as the syhgtat candidate because, among the
candidates that satisfy the selector constraiig tite most harmonic.

Tableau 3. Lena stresged input Irow vowel: Sympathy camadidatl

Max IO-; Dep |IO-i Dep | Realize | Dep lO-{MaxI0-| @&Stem
ga+u [hi] | [lo] {&O-[F]| Morpheme| [hi] : [lo] =Prwd
a_ ga r " f
b. % ga L -
c._dt . ot
d gdu | | | *
e. geu * *
f giu * * *
9. gio « « «

* The vowel in candidate (c) is assumed to be affiliatizh a [hi] feature specification that is not the infi}
affliated with the suffix vowel. A candidate that is Banto candidate (c) but does not violate Dep 10-[le¢duse
its [hi] feature corresponds with the input [hi] from thdfix vowel is not shown. Such a candidate would be
affiliated with the backness feature from its corresfiog input stem vowehndthe height feature ([hi]) from the
input suffix vowel. Thus, this candidate would be incuatalfviolation of undominated Uniformity (see 85), which
requires that, “No output segment has multiple correspondettite input” (see McCarthy and Prince, 1995: 123).
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Tableau 4 shows the selection of the winning candidatanfamput with a low vowel, for
which the selection of the sympathy candidate was showableau 3. Candidates (a), (b),
and (c) are eliminated because they violate undominated ®hi], due to the deletion of the
suffix /u/. Candidates (d) and (f) are eliminated bec#usie stem vowels do not agree with that
of the sympathy candidate. (Violations of the const@ep<: O-[F] are shown as ‘lo’ or ‘hi’
according to which feature incurred the violation.) Cdat# (e) is chosen as the winning output
because its stem vowel is faithful to the stem vawéthe sympathy candidagndit includes the

suffix vowel.

Tableau 4. Lena stressed input low vowel: Winning output

Max IO-E Dep IO-E Dep Realize | Dep IO Max IO & Stem
ga+u [hi] : [lo] :&O-[F][{Morpheme [hi] : [lo] : =Prwd
a. da o . %10 * :
b.5 ga 1 .
c. dt o ) o x
d. ga 0 o
e géu : : B *
f. diu Mo R
g. géo W o

Tableau 5 shows a hypothetical input stem that has twatb$sd and a portion of the
constraint hierarchy. In the selection of the sympatindidate, candidates (b) and (c) tie
because they both realize the suffix morpheme orstarma vowel (while the other stem vowel
remains faithful), thereby satisfying realize morphemecalmdidate (b), the morpheme is
realized on the unstressed vowel. In candidate @)ynbrpheme is realized on the stressed

vowel, which is what is actually selected as the sympedingidate in Lena (as indicated by the
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#). Thus, an additional constraint is necessary. ddwistraint is a more specific version of the

constraint Realize Morpheme, Head Realize Morphemiatrasiuced irg5.

Tableau 5. Sympathy candidate is not selected for a-syliibic stem

Realize [Max 10-| & Stem
sdan +u |Morpheme [lo] =PrWwd
a. shan *
b. ?shen *
c.8? shan *
d. séen ok
e. shan *
f. sden * *
g. sban * *
h. sben ok *

In Tableau 6, the more specific version of Realize MameheHead Realize Morpheme

appears in the ranking where Realize Morpheme appeared a#fssstated i§5 above, the

constraint Head Realize Morpheme in essence requhaséefealize Morpheme be satisfied on
the prosodic head, which is the stressed syllable. HeatizR Morpheme requires that the head
(or stressed vowel) of a stem plus affix form notdentical to the head of the plain stem.
Because Head Realize Morpheme and Realize Morpheme aspecific-general relationship,
the more general constraint Realize Morpheme is asguobe lower-ranked due to a universal
default ranking of specific over general constraintcka®san 1998: 34-35; Lombardi, 1999).
Candidates (a), (b), (c) and (d) in Tableau 6 all satisf selector constraint,
& Stene=Prwd. In the selection of the sympathy candidate fromorey candidates (a) through
(d), candidate (b) is now eliminated because it reatizesnorpheme on the unstressed vowel

and not on the stressed vowel, thereby violating Head Rihdidate (c) is selected as the

® Because any candidate that violates Head RealizpHdore will necessarily also violate Realize Morpbgthe
correct sympathy candidate is still chosen in TabR#duHead Realize Morpheme replaces Realize Morpheme.
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sympathy candidate because it is the most harmonéidate among those that satisfy the

selector constraint. In Tableau 7, it is shown thatlichate (Q) is selected as the winning output

candidate because its stem vowels are faithful to thbdee sympathy candidate, amdhcludes

the suffix morpheme.

Tableau 6. Lena stressed input low vowel, unstressed inpwiolvel: Sympathy candidate

Max IO-! Dep IO-i Dep

Head RM

Dep 10-| Max IO-

Realize | ©Stem

sabfa + u [hi] llo] {%O-[F] [hi] lo] |Morpheme =Prwd

a. shan * | * * "

b. shen * * *

C. & séhan * *

d. seen * ok

e. shanu * *

f. skenu * * *

g. sé&anu * *

h. seenu *x *

Tableau 7. Lena stressed input low vowel, unstressed inpulavel: Winning output

Max 10-! Dep 10-i Dep

Head RM

Dep 10-| Max 10-

Realize | &Stem

sban+u | [hi] lo] {%O-[F] [hi] flo]  |Morpheme =Prwd

a. shan *| | *(l0) * * :

b. shen *l *(l0) * *

C. % sdan *| *

d. seen *| ok

e. shanu *1(10) * *

f sbenu *L(lo) * * *
g. & séhanu * *
h. seenu k| *

Tableau 8 shows an input with a mid stem vowel. In &hecton of the sympathy

candidate (where only those candidates that satisfyetleetor constraint are considered),
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candidate (a) is eliminated because it violates undomimepdO-[lo], and candidate (b) is
eliminated because it is identical to the stem, in timtaof Head RM. Thus, candidate (c) is
selected as the sympathy candidate. In Lena, mid gawelergo metaphony because Head
Realize Morpheme crucially outranks Dep 10-[hi]; and nogvels_raiseather than lowein

order to realize the suffix morpheme because Dep Qg Iidnked above Dep 10-[hi].

Tableau 8. Lena stressed input mid vowel: Sympathy candidate

Max IO-{ Dep IO-! Dep Head RM | DEP |O-i Max 10-| Realize %Stem
nén + u [l © [lo] ®O-[F] [hi] : [lo] |Morpheme =Prwd
a. na * i * : ! i
b. na x * *
C. % nin * *
d. nau * *
e. rnau * *
f.  ninu * *

As shown in Tableau 9, in the selection of the winninglkate based on the sympathy
candidate selected in Tableau 8, all candidates thateviotelominated Max 10-[hi] or Dep
& O-[F] are eliminated. Although the stem vowel in cdatié (e¢) does not agree with the stem
vowel in the sympathy candidate, (c), candidate (e) dotsiolate Dep® O-[F] because mid
vowels are not affiliated with a height feature, amastno features have been insefted.
Candidate (f) surfaces because its stem voweltisf@hio the stem vowel of the sympathy

candidate (which satisfies Head Realize Morpheme)tandludes the suffix vowel.

® Candidate (e) in Tableau 9 violates a constraint ratishMax® O (or Max#®O[F]), because candidate (e)
involves the deletion of the feature [hi] that is prdse the sympathy candidate. The constraint MaX is not
shown in the tableau because candidate (e) is elimiaatatay due to its violation of Head Realize Morpheme.
Max %O does not lead to the incorrect selection of angrathinning outputs because all winning outputs agree
with the sympathy candidate. Alternatively, the presematysis could employ Cumulativity, which requires that
the output candidate incur the same violations of caim$s as the sympathy candidate (McCarthy, 1999b).
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Tableau 9. Lena stressed input mid vowel: Winning outputidate

nén + u

Max 10-i Dep 10- Dep
il [lo] |&O-[F]

Head RM

Dep |0-: Max 10-
[hi]  [lo]

Realize & Stem

a. na

*| * *(l0)

Morpheme =Prwd

b. na

*|

C. % nin

*|

d. nau

*| *(l0)

e. neu

*|

f. = ninu

Tableau 10 demonstrates that high vowels always sud#abéufly. Candidate (a) is

selected as the sympathy candidate because, among steacs that satisfy the selector

constraint, it is the most harmonic: the crucial raglof Max 10-[hi] over Head Realize

Morpheme leads to the selection of candidate (a)easympathy candidate over candidate (b),

capturing the fact that faithfulness to input high feattaikes precedence over double realization

of the suffix morpheme in Lena.

Tableau 10. Lena stressed input high vowel: Sympathy caadidat

fi+u

Max IO-; Dep IO-i Dep

Head RM

Dep 10-| Max |0-
[hi] [lo]

Realize | €Stem

as fi

[hi] [lo] {&O-[F]

*

*

Morpheme =Prwd

b. fe

*%

*

fa

*% i *

fau

C
d. fiu
e
f

fau

In Tableau 11, the fully faithful candidate, candidate gdjfaces as the winner because

it incurs no violations of the high-ranking constraittsing faithful to the sympathy candidate

and including the final suffix vowel.

25




Tableau 11. Lena stressed input high vowel: Winning output

Max |0-! Dep IO-! Dep

Head RM

Dep 10-| Max |10-

Realize | ©Stem

fi+u [hi] [lo] ©O-[F] [hi] [lo] |[Morpheme =Prwd
a& fi *| | * x
b. fe **
c. fa ** s *lo)
d.# fiu * *
e. fa *1 *
f. fau AL *(lo) *

Finally, in the selection of the sympathy candidateafomput with a multisyllabic stem

and a stressed high vowel, the possibility that an esstd vowel would undergo metaphony in

order to realize the suffix morpheme must be ruled éstshown in the schematic examples in

Tableaux 12 and 13, the crucial ranking of Dep 10-[hi] and M&Xo] over Realize Morpheme

successfully prevents unstressed vowels from exhibiting haltegnations in order to satisfy

Realize Morpheme.

Tableau 12. Lena stressed input high vowel, unstressed inpubmél: \Sympathy candidate

Max IO-E Dep [oN Dep

Head RM

Dep 10-| Max 1O-

Realize & Stem

cecC+u | [hil [lo] | &O-[F] [hi] flo] |Morpheme =Prwd
a.% CeCC * : * * '
b. CicC * * *

Tableau 13. Lena stressed input high vowel, unstress

ed inpubleal: Sympathy candidate

Max I0-! Dep IO-!

Dep 10-| Max IO-

Realize | ©Stem

CaCC +u [hi] [lo] ;Dep@o Head RM [hi] [lo] Morphemé:-,\ =Prwd
a CaCC * * * '
b. CeCC * * *
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The present set of constraints and ranking correcttligirthe output candidates for all
inputs in Lena. Additional tableaux with input forms sbown in Tableaux 3-11 above are
included in Appendix I. The crucial rankings (and tableauxhich the ranking is relevant) and

complete ranking schema for the present account of rextaphony are listed below:

Lena crucial rankings:

Max 10 >> & StenePrwd (motivates DME)

Head Realize Morpheme >> Max |O-[lo] (Tableau 3 and fottml)
Head Realize Morpheme >> Dep |0-[hi] (Tableau 8)

Dep 10-[lo] >> Dep 10-[hi] (Tableau 8)

Max 10-[hi] >> Head Realize Morpheme (Tableau 10)

Dep 10-[hi] >> Realize Morpheme (Tableau 12)

Max 10-[lo] >> Realize Morpheme (Tableau 13)

Complete Lena ranking schema:
Max 10-[hi], Dep 10-[lo], Dep& O-[F] >>
Head Realize Morpheme >>
Dep 10-[hi], Max 10-[lo] >>
Realize Morphemes: StenePrWwd

In summary, double morphemic exponence occurs in Lersubedvax 10 >>
& StenePrwWd induces a stressed stem vowel alternation in thpatymn candidate for some
forms, in order to satisfy Head Realize Morpheme. dri@ominated ranking of Dep O-[F]
leads to the selection of winning output candidatesateafaithful to the sympathy candidate.
The ranking of Head Realize Morpheme over faithfulnesstcaints Max 10-[lo] and Dep IO-
[hi] motivates the realization of the suffix morpheorethe stressed stem vowel at the expense
of faithfulness. Specifically, stressed miowels raise instead of lower because Dep 10-[lo] is
ranked above Dep 10-[hi]. Stressed higiwels always surface faithfully because Max 10-[hi]
is ranked over Head Realize Morpheme; in Lena, it irenmaportant to be faithful to input [hi]

features than to exhibit double morphemic exponence. I¥itlaé ranking of the faithfulness
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constraints Dep 10-[lo] and Max 10-[hi] over RealizeoNdheme causes unstressed stem vowels

to remain faithful.

§7 An OT account of Treia metaphony

Metaphony is a well-known feature of many Italian ditdgsee Maiden, 1991). The
Treia dialect, spoken in Marche, Italy (Papa, 1981) exifisph case of metaphony in Italian.
An account of metaphony in which the metaphonic altemsatioe treated as double morphemic

exponence, as in the account of Leng@nis provided below. Treia’'s vowel inventory, /i,eg,

a, 0,9, u/, contains both tense and lax mid vowels. FolgwArchangeli and Pulleyblank

(1994: 172-176), it is assumed for the present analysishddeature [ATR] (‘advanced tongue

root’) is associated with the tense vowels (/i, e, p,hut no tongue root feature is associated

with the lax vowels €, o, a/).

The metaphonic alternations in Treia differ from Lamghat stressed low vowels in
Treia do not undergo metaphony. Therefore, forms witlsstoelow vowels do not exhibit
double morphemic exponence as they do in Lena. As ia,lthaugh, stressed mid vowels in
Treia do exhibit double morphemic exponence. Stressedradsewels in Treia surface as

high in metaphonic contexts, as do stressed mid vowélsna. As stated above, however, in

comparison to Lena, the Treia vowel inventory contwgs additional mid vowels, lax/a/.

These lax mid vowels surface as tense in metaphontexts, thereby exhibiting double
morphemic exponence. Stressed high vowels in Treiatdexhibit double morphemic
exponence, as in Lena, surfacing faithfully even in metaphmonitexts.

Examples of metaphonic vowel alternations in Tregasdmown in Table 3 (taken from

Papa, 1981: 282). Papa (1981) does not provide examples ofifowhikh metaphony does
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not occur in Treia. Therefore, for input forms witloa or high vowel in stressed position, and
for input forms with unstressed stem vowels, schenexidnples are used in the tableaux below
to demonstrate the faithful surfacing of these vowels.

Table 3. Examples of Treia stems with suffixes thaate a metaphonic context (masculine

plural) or a non-metaphonic context (masculine or femeisingular). Vowel alternations occur
for stressed lax and tense mid vowels.

. ) Masc. Plur. Masc./Fem.
In a metaphonic context: Gloss . ;

(metaphonic context Sing.
‘tooth’ dénti dénde

stressed lax mieb [tense] ‘foot’ pjédi pjéde
‘new nou nda

‘black’ niru n&a

stressed tense mié [high] flower fJu”_ flore
‘flea’ pulgi pdlge
‘nephew nipui nipéte

As in Lena, the interactions among the constrairds MD, Realize Morpheme, the
selector constraint: Sten=PrwWd motivate the occurrence of double morphemic exporience
some Treia forms. The specific constraint Head RAypthe same role in Treia as in Lena (as
demonstrated in Tableau 16). As in Lena, faithfulnesstiaints and their ranking in relation to
Head RM and RM determine the alternations (or lack tietkat occur in Treia. The fact that

the feature [ATR] serves a contrastive role in Treaessitates the use of two constraints

introduced irg5, Max IO-[ATR] and Dep 10-[ATR], which were not actiireLena.

Tableau 14 shows the selection of the sympathy candimiasa finput with a lax mid
vowel in the stem. Candidate (c) is selected asyhwathy candidate because, among the
candidates that satisfy the selector constraiig tite most harmonic. The crucial ranking of
Dep 10-[lo] over Dep 10-[ATR] leads to the eliminati@f candidate (a), causing the stem vowel

to become tense rather than low. The crucial rankindead RM over Dep IO-[ATR] causes
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the stem vowel to change (by becoming tense) ratherémaining faithful to the input stem.
Candidate (d) violates a superset of the constraiatated by candidate (c), and so candidate (c)

will always be selected over candidate (d). Thahisandidate (d), both the [ATR] feature and

the [hi] feature are inserted, so that the inplthanges to /i/. In candidate (c), however, only

the feature [ATR] is inserted.

Tableau 14. Treia stressed input lax mid vowel: Sympathy datedi

Max éMax IO-EMax IO-E Depé Dep |Head Dep éDep 1O- Realizeéé%Stem

agnt +i [IO-[hi]: [lo] : [ATR] :10-[lo]:%O-[F]| RM [IO-[hi]: [ATR] |[Morphem¢ =Prwd
o g | | |
b. dnt x Lo * *
code |t K
o @ |+ B
e. dati . * .
f.  dénti * *
h. dati | | | | o o

In Tableau 15, the selection of the winning output for gatinvith a lax mid vowel is
shown. Among the candidates that satisfy Max 10{i]Max 10-[ATR]; candidates (e) - (h)),
candidates that violate undominated DeQ-[F] are eliminated. Candidate (g), with a tense mid
vowel in the stem, is selected over the faithful cdatdi (f) because Head RM is ranked above
Dep IO-[ATR]. (Candidate (f) is not eliminated by D&®-[F] because, although its stem

vowel is not faithful to the sympathy candidate, it doessinvolve the insertion of any features.)

" A candidate in which [hi] is inserted but in which [ATR]not inserted is not considered
because such this would result in a segmeanthpt is not included in the inventory of Treia.
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Tableau 15. Treia stressed input lax mid vowel: Winning output

Max iMax 10- Max I0-iDep IO< Dep |Head Dep :Dep IO{ Realize | &Stem
gnt +i |1O-[hi]: [lo] : [ATR] : [lo] :&O-[F]| RM [10-[hi]: [ATR] |[Morpheme =Prwd
a. dat K ) i i
b. cnt *l * * *
C. & dént *l * *
d. dhnt *! * * (hi) *
e. dati *! *(l0) *
f.  dénti * *
g. =dénti * *
h. dhti *Lhi) * *

Tableau 16 demonstrates that, as in Lena, the specifiomerf Realize Morpheme,

Head Realize Morpheme, is necessary in Treia for inpaidavith multisyllabic stems in which

the plural morpheme could potentially be realized on ettie stressed vowel (as in candidate

(c)) or an unstressed vowel (as in candidate (b)e presence of Head RM in the constraint

heirarchy leads to the selection of the correct syhypeandidate, candidate (c), in which the

stressed stem vowel has undergone metaphony while thessegtrvowel remains faithful to the

input.

Tableau 16. Treia stressed input lax mid vowel, unstressedlaxpotid vowel:

Sympqthy candidate | | . .
I\I/Ioax Max éMax IO-E Dep Dep |Heac Ii)oep éDep IO Realize E@StenF-Pch
CeC:C + u| [hi] ;IO- [Io]; [ATR] ;IO-[Io]E@O-[F] RM [hi [ATR] Morphemeé
a.  GCiC| * I : i | i
b. CeGC| * * * *
c.® CeCeC| * * *
d. cece| * * i
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An input with a tense mid stem vowel is shown in Tabled. Candidates (a) - (d) are

possible sympathy candidates because they satisfy gdatametonstraint. Candidate (b), with a

lax mid vowel, is eliminated in favor of candidate {aith a high vowel, because Max 10-

[ATR] is crucially ranked above Dep 10-[hi]. In Treihge insertion of the feature [hi] is

preferred over the deletion of the feature [ATR]. Thecial ranking of Head RM over Dep |O-

[hi] leads to the elimination of candidate (c), andgbkection of candidate (d) as the sympathy

candidate. In the selection of the winning candiddtews in Tableau 18, candidate (h), whose

stem vowel exhibits metaphony and agrees with the sympatididate, is selected as the

winning candidate.

Tableau 17. Treia stressed input tense mid vowel: Sympatioydede

Max iMax |O-Max I0-i Dep | Dep |Head Dep iDep IO Realize | &Stem
ng+u |IO-hi [lo] | [ATR] {10-[lo]|%O-[F]| RM |IO-[hi]| [ATR] [Morphem¢ =Prwd
o _— TR e =
b, rér * o
C n/e * * ; * *
d. ® nic * x *
e. rfw * i * *
f.  nréru * *
g. neu * *
h. rfu * *
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Tableau 18. Treia stressed input tense mid vowel: Winning butpu
Max iMax IO-@ Max IO-iDep IO~; Dep |Head Dep iDep IO- Realize & Stem
neg + u 1O-[hi]: [lo] : [ATR] : [lo] :%O-[F]| RM [IO-[hi]: [ATR] |Morpheme =Prwd
a o R G | |
¥ S Lo
- X L% * *
d. & nir o o *
e. rau L ) *
f réru *| *
g. neu *l *
h. = niru * *

In Treia, input forms with stressed high vowels surfad@fully even in metaphonic

contexts. The ranking of the faithfulness constraink M [hi] over Head RM prevents the

deletion of the feature [hi] from the stem vowel, etlemugh this ranking leads to the selection

of a sympathy candidate, and ultimately a winning outpudidate, that violates Head RM

because its stressed vowel is identical to that oftwe (unlike the Treia forms presented

above). This is demonstrated in Tableau 19, which shawsallection of the sympathy

candidate for an input with a high stem vowel. Amorggdandidates that satisfy the selector

constraint (candidates (a) - (d)), the crucial rankihlylax 10-[hi] over Head RM leads to the

elimination of candidates (a), (b), and (c), in fasbcandidate (d), with a faithful stem vowel.

Tableau 20 illustrates that the correct winning candidate, aviaithful high stem vowel, is also

selected for this input.
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Tableau 19. Treia stressed input high vowel: Sympathy caedida

Max iMax 10-Max IO- Dep | Dep |Heaq Dep :Dep lO- Realize | @Stem
CiC+u IO-[hi]: [lo] : [ATR] :10-[lo]:&O-[F]| RM [IO-[hi]: [ATR] |Morpheme¢ =Prwd
a. cg *% : : *% : * : : :
b. GC * *
c. C& * *
d.& CiC * * * *
e. C&u * * * *
f. CGCu * * *
g C&u * *
h. CCu * *
Tableau 20. Treia stressed input high vowel: Winning output
I\I/Ioax Max EMax IO Dep Dep |Heaco Ii)oep EDep |04 Realize E@StenF.PrWd
CiC + u [hi] iIO- [Io]i [ATR] iIO-[Io] E@O-[F] RM [hi] [ATR] Morpheme:a
a CE * ok * * (10) !
b GC * ok
c. C& x *
d.s CiC *! * * *
e. C&u *! * * * (10) *
f. CGCu *! * *
g C&€u *l *
h. = CiCu * *

Tableaux 21 and 22 demonstrate the selection of sympathati@ates for inputs with

multisyllabic stems with a high vowel in stressed positiDep 10-[hi] and Dep I0-[ATR]

(respectively) are crucially ranked above Realize Mamghe These crucial rankings prevent

unstressed vowels from undergoing metaphony when theestresael remains faithful.
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Tableau 21. Treia stressed input high vowel, unstressed ingetred vowel:

Sympathy candidate
Max iMax |IO-Max I0-. Dep | Dep |Head Dep iDep IO- Realize | &Stem
CeCC +u [I0-[hi]; [lo] | [ATR] !IO-[lo]:O-[F]| RM |IO-[hi]; [ATR] |Morphem¢ =Prwd
a® CeCC | * | o : * : *
b. CiCC * * * *
c. CeCe€ * *
d. CiC& * * *
Tableau 22. Treia stressed input high vowel, unstressed inpmidavowel:
Sympathy candidate
Max {Max I0-Max |O-/ Dep | Dep |Head Dep :Dep |O-{ Realize | ©Stem
CeCiC +u |IO-[h]: [lo] | [ATR] (10-[lo]:®O-[F]| RM |IO-[hi]: [ATR] |Morphem¢ =Prwd
a® CeCiC | * | o | * | *
b. CeCC * * * *
c. GCé * *
d. CeCe€ * * *

Tableau 23 illustrates the selection of the sympathetdidate for a monosyllabic stem
with an input low vowel, which is similar to the seleatof the sympathetic candidate for a form
with a stressed high vowel, because both high and lovelgosurface faithfully. As shown,
candidates (a) - (d) are possible sympathy candidatesig®they satisfy the selector constraint,
StenePrWd. The crucial ranking of Max 10-[lo] over Head Ré&adis to the elimination of
candidates (b), (c), and (d), and the selection ofidatel (a), with the faithful stem vowel, as the
sympathy candidate. Tableau 24 demonstrates the selettimawinning output. Candidates
(g) and (h) are eliminated because they violate MaxdDElnd Deps O-[F]). Candidate (f)
does not violate Defy O-[F], because it involves ontleletionof a feature ([lo]), not insertion
of any features; nevertheless, the ranking of Max IQel@r Head RM leads to the surfacing of
the faithful candidate (e) over candidate (f). In mary, the undominated ranking of Max 1O-

[lo] in Treia causes all input low features to surfacenefthis leads to the selection of a
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candidate that violates Head RM. This differs from Lemavhich stressed low vowels undergo

metaphony because Max |0-[lo] is ranked below Head RM.

Tableau 23. Treia stressed input low vowel: Sympathy catedida

Max Max EMax IO Dep Dep |Heac| Dep EDep IO- Realize & Stem
IO-[hi]EIO- [Io]i [ATR] iIO-[Io]ié%O-[F] RM IO-[hi]i [ATR] Morphemei =Prwd
C&L +u : l | | ! !
a® CoL * o o * *
b. GC LA A
c. C€ S R
d CC * * * *
e. Ceu * *
f.  CGCu * *
g. Ce&€u * *
h. CCu * * *
Tableau 24. Treia stressed input low vowel: Winning output
Max Max EMax IO Dep EDep@O- Head| Dep EDep IO Realize & Stem
IO-[hi]i 1O- [lo] [ATR] iIO-[Io]i [F] RM IO-[hi]i [ATR] Morpheme:e =Prwd
C&L +u : : | | : !
a® cac| * o P * *
b. ac| ® i x>
c. ce| i i e
d cc| ™ * * ;** (ATR, hi) *
es C&u I | * *
f. CCu *1 *
g Ce&u *l * (ATR) *
h. CCu *l ** (ATR, hi) * *
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The constraints and ranking presented above correctljcptee output candidates for
all inputs in Treia. Additional tableaux with input formst shown in Tableaux 14-23 above are
included in Appendix Il. The crucial rankings (and tableauxhich the ranking is relevant)

and complete ranking schema for the present accoume@t Mmetaphony are listed below:

Treia crucial rankings:

Max 10 >> & StenePrwd (motivates DME)

Head Realize Morpheme >> Dep |O-[ATR] (Tableau 15)
Head Realize Morpheme >> Dep |10-[hi] (Tableau 17)
Dep 10-[lo] >> Dep IO-[ATR] (Tableau 14)

Max I0-[ATR] >> Dep |0O-[hi] (Tableau 17)

Max 10-[hi] >> Head Realize Morpheme (Tableau 19)
Max 10-[lo] >> Head Realize Morpheme (Tableau 23)
Dep 10-[hi] >> Realize Morpheme (Tableau 21)

Dep IO-[ATR] >> Realize Morpheme (Tableau 22)

Complete Treia ranking schema:
Max 10-[hi], Max IO-[lo], Max 10-[ATR], Dep I0O-[lo],Dep & O-[F] >>
Head Realize Morpheme >>
Dep 10-[hi], Dep IO-[ATR] >>
Realize Morphemes: StenePrWwd

In summary, double morphemic exponence occurs in Tregubedviax 10 >>
& Stene=Prwd induces a stressed stem vowel alternation in thpatiwn candidate for some
forms, in order to satisfy Head Realize Morpheme. réinking of Head Realize Morpheme
over the faithfulness constraints Dep 10-[hi] and DegADR] motivates the realization of the
suffix morpheme on the stressed stem vowel at therese of faithfulness. Specifically, stressed
lax mid vowels surface as tense instead of lowering becausefo] is ranked above Dep
IO-[ATR]. Stressed tense micbwels raise instead of becoming lax because Max CRJA
outranks Dep 10-[hi]. Stressed high and low vowels asnayface faithfully because Max 10-
[hi] and Max 10-[lo] (respectively) are ranked over Hédehlize Morpheme; in Treia, it is more

important to be faithful to input [hi] and [lo] featuresithto exhibit double morphemic
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exponence. Finally, the ranking of the faithfulness taimgs Dep 10-[hi] and Dep I0-[ATR]

over Realize Morpheme causes unstressed stem vowelsiain faithful.

§8 Discussion and Conclusions

The analyses of Romance metaphony provided in the pregmt gmonstrate that
metaphony is morphologically-driven (at least synchrdlyicaThe metaphonic vowel
alternations in Lena and Treia occur becatis§ten=PrWd’s role as a selector constraint causes
the suffix vowel to be “opaque” or “invisible”, so thatteympathy candidate undergoes a stem
change in order to satisfy Head Realize Morpheme. spheific vowel alternations that occur
emergefrom the interaction of Head Realize Morpheme artthfiainess constraints, in that “RM
itself does not require any particular phonological refdineof a morpheme” (Kurisu 2001: 42).
Double morphemic exponence ultimately occurs because aiing Max constraints prevent
deletion of the suffix morpheme in the winning output cdath.

Close inspection of the tableaux provided in the Appendigais that phonological
neutralization occurs as a result of the occurren@M in Lena. That is, multiple inputs
converge on the same output forms, surfacing identicalhy two forms that differ only in that
one form has a stressed inpoitd vowel and the other has a stressed impg vowel will have

identical output forms. In these forms, the outprgssted vowel will be high, as shown below:

Schematic Lena or Treia input and corresponding outpritsfo
/CEC + ul/ & [CiCu]
/CiC + u/ & [CiCu]

In these forms, morphosyntactic ‘exponence’, or douldeking of the (suffix)

morpheme, takes precedence over phonological stemastntience, expression of the
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morpheme surfaces on the stressed vowel, in some abt®e expense of stem faithfulness. In

these case (e.g., [Cu] from /C& + u/), double morphemic exponence occurs. This double-

marking of a morpheme emphasizes the constrast betiveelouble-marked form and its

morphosyntactically-contrasting counterparts, suclhegaminine form, e.g., [@&&a] from /CE

+ a/ contrasts with its masculine counterpafCi@iin both the stem and final vowel. This

contrast between the morphosyntactically distinatsp@nasculine and feminine) is emphasized

at the expense of the neutralization of lexically-casting stems (shown above, in which two

lexically distinct forms /C€ + u/ and /GC + u/ both surface as [Cu]).

Furthermore, the neutralization of input vowels incuithfalness violations. In OT,
faithfulness violations must be motivated. Kager (1999: 190) suipes “input vowels are
never given up for free: there must be some pressuradaueell-formedness constraint) to
syncopate, and when vowels are deleted, their numbaysl{precisely) suffices to restore the
balance [between faithfulness and well-formedness]s islthe economy principldo-only-
when-necessarya true hallmark of OT.” The economy principle in @Tconsidered relevant
to the “battle betweefaithfulnessandwell-formedness(Kager, 1999: 190). The metaphony
phenomena presented above demonstrate an extensios adricept: DME occurs as a result
of a tension between stem faithfulness and morphemessipn. It is conceivable that DME is
one stage in a diachronic process in which the suffixel will be lost (as in umlaut plural in
Middle English), because the morphosyntactic rolénefduffix is exhibited as a stem vowel
alternation.

A weakness of the present account stems from theHacMcCarthy (1999: 365-366)
proposed Sympathy on the grounds that Local Constrainu@ctign cannot account for all

cases of opacity in OT (in particular, for a spedijge of counterfeeding, in which (in
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derivational terms) the conditioning environment of one rsilstripped by the application of an
earlier rule). On the other hand, 1t6 and Mester (122916) argued for the use of Local
Constraint Conjunction, on the grounds that Sympathpheannot account for all cases of
opacity in OT. Thus, both LCC and Sympathy were proposeddier to account for cases of
phonological opacity using OT. Because StEmVd is a conjoined constraint, the present
account requires the use of both Local Constraint Cotipm¢due to SteePrWd) and
Sympathy. Fukazawa (2001) proposed that some phonologicadpbea appear to require the
use of both LCC and Sympathy, which is supported by the pgrasalysis. In the present
analysis, Sympathy mediates between morphologicaldeaalappeal to Sympathy as a means
of maintaining faithfulness (or contrast) between stemm$ and stem+affix forms is reminiscent
of Lexical Phonology. Further research should investigdnether the role of Sympathy could
be restricted to mediating between morphological &vel

In conclusion, the analysis presented above demorsstieteat least two cases of
Romance metaphony can be accounted for using well-estab{Bhéaithfulness constraints,
previously-attested morphological constraints introduced bis{2001), and one head-
specific version of Kurisu’s constraint Realize MorpleenThe present analysis supports the
conceptualization of metaphony as a morphologically-drpfeanomenon, specifically, as a case
of double morphemic exponence, rather than as a cassvef harmony. Such an analysis
coincides with the fact that metaphonic vowel alteamst do not resemble vowel harmony
alternations, in that metaphony involves an affixal tnigyed a single (stressed) target, inducing
stressed vowels to surface unfaithfully while unstressecigom@main faithful. Ultimately, the
analysis of metaphony as double morphemic exponence prethedesed to explain why

metaphony would constitute such an unusual case of \amgiony.
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Appendix |: Lena

(1) Lena stressed input low vowel, unstressed input mid vowel

Max 10-i Dep 10-i  Dep

Head RM

Dep 10-: Max 10-

Realize & Stem

CeC& +u | [hi [lo] | ©O-[F] [hi] | [lo] |Morpheme =Prwd
a. CeCa *| *(10) * * :
b. CiCt L **(hi, lo) * *
c.® CeCE *| | *
d. CiCe Ko * (hi) * %
e. CeCau L M| *
f. CiC&u *1* (hi, o) & * *
g.= CeC&u * *
h. CiC&€u *Uhi) * * *

(2) Lena stressed input low vowel, unstressed input high vowel

Max IO-{ Dep IO-i Dep

Head RM

Dep 10-| Max IO-

Realize @ Stem

CiC&« +u [hi] [lo] % 0O-[F] [hi] [lo] |Morpheme =Prwd
a. CiC& o * (o) * * |
b. CeC@& *I* | * (lo) *
c. & CiCé&C *| *
d. CeCe *P* *
e. CiC&u *l0) & *
f. CeC&u W * o) & *
g. ®= CiCéCu * *
h. CeC€u *! * *
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(3) Lena stressed input mid vowel, unstressed input low vowel

Max IO-{ Dep IO-i Dep

Head RM

Dep 10-; Max 10-

Realize @ Stem

kabé +u | [hi] [lo] | &O-[F] [hi] : [lo] [Morpheme =Prwd
a. kabe *| | * P
b. kebé *1 * *
c. kabé *1 * * (lo)
d. & kabb *1 *
e. ket *1 * P B
f. kab®u g ' *
g. kebéu *1 * *
h.  kabau s %) *
i, = kabbu ' x X
i  kebbu * *| *
(4) Lena stressed inpu'g mid vowg—:-l, unstressed input mid vowell |
Max 10-i Dep 10-: Dep Head RM Dep 10-/Max IO-| Realize | & Stem
CeC€ +u | [hi [lo] {<O-[F] [hi] [lo] |[Morpheme =Prwd
a. Cece | * | * x
b. Cice *1 * (hi) * *
c.% CeCC *1 *
d. CiCC *1 * (hi) *x
€. CeCeu *1 *
f. CiC&u *I(hi) <5 * *
g.# CeCCu * *
h. CiCCu *Lhiy *k *
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(5) Lena stressed input mid vowel, unstressed input high vowel

Max |O-{ Dep IO-i Dep

Head RM

Dep 10-| Max |O-

Realize | ©Stem

cicec+u | [hi [lo] %O-[F] [hi] [lo] |Morpheme =Prwd
a. cice | * : . .
b. CeCe€ ** *
c. CiC& *| * * (lo)
d. % CIiCiC *1 *
e. CeCC I *
f. CiC&Cu *1 *
g. CeCe€u *l & *
h. CiC&u *1 * (10) 2
I.# CiCiCu & *
j. CeCCu *l * *

(6) Lena stres

sed input high vowel, unstressed input

low lvowe

Max IO-{ Dep IO-! Dep

Head RM

Dep 10-| Max |10-

Realize | ©Stem

CaCC +u | [hi] [lo] &O-[F] [hi] [lo] |[Morpheme =Prwd
a® CaCC d | . .
b. CeCC * * *
c. CaCe I
d. CeCe€ ** *
e.® CaCCu * *
f. CeCCu * *| *
g. CaCe€u *l *
h. CeCe€u *l * *
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(7) Lena stressed input high vowel, unstressed input mid vowel

Max.IO-i Dep IO-E Dep | Load RM Dep.IO-i Max |0-| Realize & Stem
CeCC +u [hi] [lo] :&O-[F] [hi] [lo] |Morpheme =Prwd
a® CeCC *! : * * :
b. CiCC *! * (hi) * *
c. CeCe **
d CiCe ** * (hi) *
e CeCCu * *
f. CiCiCu *ltni * * *
g. CeCE€u *! *
h. CiC&€u *! * (hi) * *

high vowel

(8) Lena stressed input high vowel, unstressed input
Max 10-{ Dep IO-; Dep

Head RM

Dep 10-| Max 10-

Realize & Stem

CiciCc+u | [hi] [lo] :&®O-[F] [hi] [lo] |[Morpheme =Prwd
a® CiCiC *| | * P

b. CeCC *I* *

c. Cice *I*

d. CeCe€ | *™

e.# CiCiCu & *

f. CeCCu *|

g. CiC&u *!

h. CeCE€u I
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Appendix I1: Treia

(1) Treia stressed input low vowel, unstressed input lowevow

Max éMax IO-E Max IO-EDep IO-; Dep |Head Dep éDep IO- Realize & Stem
CaC# + u |lO-[hi]: [lo] | [ATR] : [lo] :&O-[F]| RM [IO-[hi]: [ATR] |Morpheme =Prwd
a.®CaCg | ¥ | Lo | * | xo
b. @cec | * i ot % &
c. CaGC | * | * I *
d. acsc | R
e CaCZu * *
f.  CGCé&Cu *! * *
g. CaGCu *l *
h. GCéCu I *

(2) Treia stressed input low vowel, unstressed input laxvonekl

Max EMax IO-E Max IO-EDep IOai Dep |Head Dep EDep IO- Realize & Stem
CeCaC +u |lO-[hi]: [lo] : [ATR] : [lo] :%O-[F]| RM [IO-[hi]: [ATR] |Morpheme =Prwd
as CeCéC *l . E * E * E
b. ceca | * | - x ramw | % *
c. @GCéc | ™ R I
d. CegC | * | * i * ¥ (aTR) *
e CeCéCU | > &
f. CeCg&u MR | ¥ * R
g. GCéCu *! *
h. Ce@Cu ¥ | *aTR) * *
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(3) Treia stressed input low vowel, unstressed input tergseawel

Max iMax 10- Max I0-iDep IO< Dep |Head Dep :Dep IO{ Realize | & Stem
CeCg + u|lO-[h] [lo] | [ATR] | [lo] i®O-[F]| RM |IO-[hi]: [ATR] |Morpheme =Prwd
a® CeCL | ¥ | A | * | PR
b. cicg | * | A ENERE
c. CeGC Mohow
d. cigc | M i o+ 1 o* w X
e CeC&u & *
f. CiC&Cu *1(hi) * * *
g. CeCGCu *l n
h. CiGCu o | * iy N "

(4) Treia stressed input low vowel, unstressed input high bowe

Max éMax IO-E Max IO-EDep IO-; Dep |Head Dep éDep IO- Realize & Stem
cicaC + u|lO-[hi]i [lo] ! [ATR] : [lo] &O-[F]| RM [IO-[hi]: [ATR] |[Morpheme =Prwd
a® cicec | M Lo | * | o
b. cecg | ** | o &
c. cigc| * i * 1 *
d. Ce@C | ** | * | *
e.= CiC&u * *
f. CeCg&u| ™ * *
g. CiGCu *! *
h. Ce@Cu| * * *

(5) Treia stre

ssed input lax mid vowel, unstressed input/towmel

Max EMax IO-E Max IO-EDep IOai Dep |Head Dep EDep IO Realize @ Stem
CaGC +u|lO-[hi]: [lo] : [ATR] : [lo] :%®O-[F]| RM |IO-[hi]: [ATR] |Morpheme =Prwd
Ca€C | *I | L ' * ! * !
b. @céc | * % i
% cace | * | o -
GCoec | Mo+ 1 x
e. CaE€Cu it *
f. GCéCu *| * *
g.= CaC&€u * *
h. GCéCu *! * *
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(6) Treia stressed input lax mid vowel, unstressed inpuhldxowel

Max iMax 10- Max I0-iDep IO< Dep |Head Dep :Dep IO{ Realize | & Stem
CeCéC + u|lO-[hi]: [lo] : [ATR] : [lo] :&O-[F]| RM [I0-[hi]: [ATR] |Morpheme =Prwd
a. GCEC * : : * : : * ; * ;
b. Ce€C | ™ * *atR) | ¥ *
c.% CeCeéC *l * *
d. Cece | * * | ¥ (ATR) **
e. GCéCu *l *
f. CeGCu *Yatr) | ¥ * *
g.= CeCéCu * *
h. CeCe€u | *haTR) ** *

(7) Treia stressed input lax mid vowel, unstressed inpué tiens vowel

Max éMax IO-E Max IO-EDep IO-; Dep |Head Dep éDep IO- Realize & Stem
CeGC + u|lO-[hi]: [lo] : [ATR] : [lo] :&O-[F]| RM |IO-[hi]: [ATR] [Morpheme =Prwd
a. Ce€C | ™ LT ' * : *
b. cigCc | * * * (hi) * *
c.% CeCE | ™ * *
d cice | * * * (hi) * *
e. Ce@Cu *! *
f. CiGCu iy | * * *
g. = CeC&€u * *
h. CiC&u *hi) * * *

(8) Treia stre

ssed input lax mid vowel, unstressed inputvugle!

Max EMax IO-E Max IO-EDep IOai Dep |Head Dep EDep IO- Realize @ Stem
CiGC +u|lO-[h]: [lo] i [ATR] i [lo] :%O-[F]| RM |IO-[hi]} [ATR] |Morpheme =Prwd
a. ciegc | * LY ' * : * :
b. Ce@C| ** * *
c.®& CiceCc| ™ * *
d. Cece | ** * *
e. CiGCu *l *
f. CeGCu ™ * *
g.= CiCé&Cu * *
h. CeC€u| * * *
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(9) Treia stressed input tense mid vowel, unstressed inputdwel

CaC€&€ +u

Max Max 10- Max 10-iDep I0- Dep

Head
RM

Dep :Dep 10-

Realize | & Stem
Morpheme =Prwd

lO-[ni]; [lo] | [ATR] i [lo] |&O-[F]

1O-[hil} [ATR]

cace | % - x x
b. GCeC o b *

c# cacC | * e &

d. acic | *® | * | * *

e. CaC€éu *l *
f. CGCeéCu *l * *
g.= CaCCu * *
h. CCiCu *l * *

(10) Treia stressed input tense mid vowel, unstressed inpotithvowel

Max éMax IO-E Max IO-EDep IO-; Dep |Head Dep éDep IO- Realize & Stem
CeCeC + u|lO-[hi]: [lo] : [ATR] @ [lo] :&O-[F]| RM |IO-[hi]: [ATR] |Morpheme =Prwd
a.  @cec | M| o : * i *
b. CeCe | * | ox e | X .
c.& CeCiC " I *
d. Ceat | * | o | aTR) * i
e. GCéCu i *
f. CeCe€u MRy | * - *
g.= CeCiCu * *
h. CeCCu | *laTR) L *

(11) Treia stressed input tense mid vowel, unstressed imsaé teid vowel

Max EMax IO-E Max IO-EDep IOai Dep |Head Dep EDep IO Realize @ Stem
CeC€ +u|lO-[hi]: [lo] : [ATR] : [lo] :#®O-[F]| RM |IO-[hi]: [ATR] |Morpheme =Prwd
a. Cece | ™ LR ' * : R
b. cCice | ™ * * (hi) * *
¢ ceCC | * B *
d. cicc | * | o L ) **
e. CeCeu it *
f. CiC&u iy | * * *
g. = CeCCu * *
h. CiCCu *I(hi) ** *
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(12)

Treia stressed input tense mid vowel, unstressed ingutbigel

Max Max 10-Max 10-:Dep I0- Dep |Head Dep :Dep IO Realize | % Stem
CiceC +u [IO-[hi]i [lo] | [ATR] | [lo] {®O-[F]| RM [I0-[hi]i [ATR] |Morpheme =Prwd
a. CiCe * : : * : : * ' * '
b. Cece | ** * *
c. % CICiC *! * *
d CeCC | *™ * *
e. CiC&u *! *
f. CeC€u| ™ * *
g.= CiCiCu * *
h. CeCCu| * * *
(13) Treia stressed input high vowel, unstressed input laveho
Max éMax IO-E Max IO-EDep IO-; Dep |Head Dep éDep IO- Realize & Stem
CacCC + u|lO-[hi]i [lo] ! [ATR] : [lo] &O-[F]| RM [IO-[hi]: [ATR] |[Morpheme =Prwd
a® cacC | * | o | * | o
b. GCiC *! * * *
c. CaCe | * *
d CEC& *!* * *
e CaCCu * *
f.  CeCiCu *! * *
g. CaCeu| ™ *
h. GCeu| ™ * *
(14) Treia stressed input high vowel, unstressed input ldxvowel
Max Max |0-/Max |O-;Dep I0- Dep |Head Dep :Dep IO Realize | <Stem
C:CiC + u|lO-[hi]: [lo] : [ATR] ! [lo] :€0O-[F]| RM [IO-[hi]: [ATR] [Morpheme =Prwd
a® CeCiC *| : : * : : * ' * '
b. CeCC *| * L *@tR) | * *
c. GCcec | ¢ * I
d. CeCe | * * % (TR *
e CeCiCu | * *
f. CeCCu *IATR) * * *
g. GCe&u| ™ *
h. CeC€u| ™ | *aTR) * *
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(15)

Treia stressed input high vowel, unstressed input teiaseomvel

Max iMax 10- Max I0-iDep IO< Dep |Head Dep :Dep IO{ Realize | & Stem
CeCC + u|lO-[hi]: [lo] : [ATR] : [lo] :&O-[F]| RM [IO-[hi]: [ATR] |Morpheme =Prwd
a® CeCC | * | Lo | * | o
b. CiCC *! * iy | ¥ *
c. CeCe | ** * '
d Ccice | *" * * (hi) *
e CeCCu * *
f. CiCiCu oy | * *
g. CeCe€u| ™ *
h. CiC&€u | * * (hi) * *
(16) Treia stressed input high vowel, unstressed input higlelvo

Max éMax IO-E Max IO-EDep IO-; Dep |Head Dep éDep IO- Realize & Stem
CiCiC + u |10-[hi]: [lo] : [ATR] : [lo] :&O-[F]| RM |IO-[hi]: [ATR] [Morpheme =Prwd
a.@cicic | * | o | * | o
b. CeCC I * *
c. Cice I *
d. CeCeg | *I** *
e CiCiCu * *
f. CeCCu | ™ * *
g. CiC&€u | ™ *
h. CeC€u | * *
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