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Languages exhibiting stress patterns that appesdeeatiy different among portions of the
lexicon present a significant challenge to tradi@iooptimality theoretical phonology.
Investigating such languages provides insight inéodiversity of possible stress systems
and affords an opportunity to improve optimalityedhny to better describe the world’s
languages. In Choguita Raramuri, a semi-agglutieatJto-Aztecan language of
Chihuahua, Mexico described in Caballero (2008gheword has a single stressed
syllable, which must fall within the first threellsyples of the word. Surface stress may
be affected by certain morphological contexts,udiig stress shifting suffixation. This
paper presents a single-level phonological analg§ithe stress pattern of Raramuri
verbs, in contrast to Caballero’s (2008) cophonglagcount. My analysis treats stress-
shifting suffixes as carrying lexical stress, andpiys *MAP (Zuraw 2007) and
positional faithfulness (Beckman 1998) constraiatdimit the possible surface stress
pattern of input forms based on their underlyimgss.

1 Language background and data

Raramuri (Western Tarahumara, ISO 639 code tack@mi-agglutinative Uto-Aztecan language
of Chihuahua, Mexico. The data and descriptiothis paper are from Caballero (2005, 2008), exntlle
works documenting the language of the Choguita conity  Raramuri is an endangered language, with
about 85,000 speakers across varieties (Lewis 2@0#)about 250 speakers of the Choguita variety
(Caballero 2005).

Each word in Raramuri has a single stressed $g|lathich must fall within the first three
syllables of the word. Verbal roots are betweea @md three syllables in length, and there mayayr m
not be lexical stress on any root syllable. lir¢his no lexically assigned stress, stress fall$ersecond
syllable of the root, or the only syllable of themosyllabic root. Verbal suffixes come in two ediés:
stress neutral and stress shifting; the stressrghiguffixes have no effect when affixed to roaith
phonemic stress, but when attached to roots withlbahemic stress, they result in a rightward sifift
the stressed syllable, resulting in third-sylladfless when affixed to polysyllabic roots. (Catrall
2005). Roots have a maximum length of three siabA very small percentage of the roots in
Caballero’s corpus have four syllables, but theyadreast historically internally complex (Cabadle
2008).

The table in (1) illustrates the behavior of repraative Tarahumara verbs in unaffixed and
affixed forms. Bare roots are shown with theifgce stress, which is assigned lexically, exceptén
lexically stressless boldfaced forms, which receigtault stress according to the description abdvgs
list comprises all possible stress patterns in Aareara verbs, with the exception of compound forms,
which will be discussed later in this paper.
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(1) Stress Patterns in Raramuri

Bare Roc Conditiona Perfective Glos:
(Stress shifting) (Stress neutral)
st su-sa Su-ri ‘to sow
ra ru-si ra-ri ‘to speak
tani tani-sa tani-ri ‘to ask for
katfi katfi-sa katfi-ri ‘to spit
awi awi-sa awi-ri ‘to dancé
humisi humisi-sa hamisi-ri ‘to take off
natti nagti-sa nagti-ri ‘to pay
binihi binihi-sa binihi-ri ‘to accuse
anatfa anafa-sa aratfa-ri ‘to endure

(adapted from Caballero 2005, 15, Table 4)

The conditional ending is a stress shifting suffikjle the perfective suffix is stress neutralreSg
shifting suffixes only have an effect on streghéy are immediately adjacent to an underlyingly
stressless verbal root; if there is an intervemsingss neutral suffix, stress will remain on theosel
syllable. For illustration, see (2) below.

2 awi-ti-sa
dance-CAUS-COND

‘would make dance’ (Caballero 2005, 14, ex. 24)

In (2), the causative suffixti, is stress neutral and prevents the stress ghitiffix -safrom affecting
surface stress.

The Tarahumara stress system becomes more compéxcompound verbs are considered.
Compound verbs consisting of a nominal root plusrdal root, both of which could appear in isolatio
carry stress on the first syllable of the secomdneint (the head), regardless of any lexical sbkeither
root (Caballero 2005, 7-9). Some examples appe@)i

(3) a. busi-kasi
eye-break
‘to become blind’ (Caballero 2005, 8, ex. 10a)
b. kawi-béta
egg-come.out
‘to lay eggs’ (Caballero 2005, 8, ex. 10d)

c. la-biwa
blood-clean
‘to clean blood’ (Caballero 2005, 9, ex. 11)
When the first element in a compound comes fronmsgliabic root, it is truncated to allow stressfadl
on the first syllable of the head of the compouiitheut violating the initial trisyllabic stress wiow.
Consider the forms in (4). The elided syllablgiigen in parentheses.

1 Abbreviations: CAUS=causative, COND=conditional
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(4) a. yame(ka)-répu
tongue-cut
‘to cut the tongue’

b. fere(wa)-biwa

sweat-clean
‘to clean sweat’ (Caballero 2008, 193, ex. 25)
2 Caballero’s (2005, 2008) cophonology account

Caballero (2005) shows that a traditional OT asialis not able to account for the Tarahumara
stress pattern in affixed verbs and compounds amgbges a cophonology analysis. Bulding on the
account in Caballero (2005), Caballero (2008) pasitnaster phonology that applies to all form$ien t
language, along with three more limited cophona@sdhat apply in specific morphological contexts.
The master phonology includes six constraints lieghiers, as follows:

Tier 1: ALLFT-LEFT: All feet must align with theeft edge of the word
Tier 2: STEMSTRESS:Every stem (root or root #rs&hifting suffix)
must carry stress in the output

Tier 3: STRICT: All feet are maximally two sylladd
PROS-FAITH: Lexical stress must be preserved irpthtput
IAMB: Feet are iambic

PARSE-c: All syllables must be parsed into a foot
(adapted from Caballero 2005, 18 and Cabafléi8, 197)

Caballero (2008) posits three cophonologi&sphonology Wealor stress-neutral suffixation,
Cophonology Strontpr stress-shifting suffixation, ar@ophonology Incorporatiofor compounds.
Cophonology Weak is identical to the master phogylbut ranks STRICT above IAMB and PARSE-
SYLL to give second-syllable stress. Tableawkiitates the effect of Cophonology Adnasa-ri.

Tableau I: Cophonology Weak (adapted from Cabal@©05, 21, Table 14)

/ anaa-+il ALLFT-L | STEMSTRES: | PROS STRICT | IAMB | PARSE-c
FAITH
@ a. (anéjari **
b. @nayfari * o
C. *| *
(<a>nafd)ri
d. a(dga)yi | * * =
e.a(nga)ri | ™ o

Cophonology Strong differs from Cophonology Weakhat STRICT is ranked below IAMB
and PARSE-SYLL, deriving third-syllable stress. eTesults of this cophonology can be seen in Tablea
II, for anafa-sa
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Tableau Il: Cophonology Strong (adapted from @akbm2005, 19, Table 10)

/anafa+sa/ ALLFT-L STEMSTRES: | PRO¢ IAMB PARSE-c | STRICT
FAITH
@ a. (<a>nga)sa * *
b. (ad)tfasa !
c. @na)yfasa Xl =
d. a(dtfa)sa | * * =
e. a(dtfa)sa *! =

Finally, Cophonology Incorporation, applicablectampounds, includes two additional
constraints. The first additional constraint, AQGCETO-HEAD(c,), is ranked below ALLFT-L and
above STEMSTRESS and requires stress to fall ofirgiesyllable of the head of a compound form.eTh
second additional constraint is the faithfulnessst@int MAX-10, which is added to the second &ed
requires input segments to have output correspaéad€aballero 2005, 20-21). The effect of
Cophonology Incorporation is illustrated in Tabldhufor yame-répu

Tableau Ill: Cophonology Incorporation (adapteshf Caballero 2005, 21, Table 14)
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“a. (<fa>meré)p Hox * * *
b. (famé)karept *| * ook
c. (<fa>meka)repi *1 ** Hox *
d. (famé)(karé)pt *| L &
e.ffame(karé)pi *| ok ok
3 Issues with a cophonology account and an alterriaé analysis

While Caballero’s (2005, 2008) cophonology accaledls with the Tarahumara data well, the
multiple phonologies required do not preserve thditional OT tenet of direct mapping and present a
learnability problem. Cophonologies representemthbtical problem in that they allow for extremely
different phonologies within a single languageuaattested situation (Kager 1999). In additiort,aib
of Caballero’s claims are well motivated. For epdanthere is no clear reason to posit three sapara
cophonologies, when Cophonology Incorporation cdwalddle single-root verbs with stress shifting
suffixes equally as well as Cophonology Strondaitt, it differs from Cophonology Strong only irattit
includes two additional constraints that would haweeffect on stress shifting suffixed forms.
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Cophonologies are plausible for languages withigastof the lexicon from disparate historical s@s;c
such as in the case of extensive borrowing. Silldee Raramuri data is native, a single levebact is
preferable and more plausible.

*MAP constraints (Zuraw 2007) provide a possildkigon for the Raramuri data within a single
level phonology. *MAP constraints prohibit inpwcgaiences specified in the constraint from being
mapped to specified output sequences. This aceeliet on stress shifting suffixes being treated a
underlyingly stressed. Since the Cophonology Ipoation of Caballero (2008) already accounts for
both compounds and stress shifting suffixes, | take a starting point, adding the following coastt,
hereafter referred to as *MAP, to the third tier:

# J# .
*MAP(#c00 {G} ~#ccc{c} ): Do not map an underlying sequence of threessless syllables

at the beginning of a word, followed by anotheesstess syllable or a word
boundary, to an output sequence with third syllaktiess.

*MAP serves to eliminate unattested candidates(kee-naga)ri, while allowing PARSE-SYLL
to dominate STRICT and therefore predicting theamrsurface forms for verbs with stress shifting
suffixes and for compound forms. *MAP is cruciatlgminated by ACCENT-TO-HEADRY) because of
forms likebusi-kasj ‘to become blind’, which carry no underlying siseand yet have surface stress on
the third syllable. In addition, it crucially dondtes PARSEs, allowing verbs with stress neutral
suffixes to have fewer parsed syllables as lorip&g satisfy *MAP.

Caballero’s (2005, 2008) account also fails to foiblthe first or second syllable of the
incorporated root in compounds from being truncétstead of the attested third syllable truncatibn.
further modify Caballero’s (2008) Cophonology Ingoration by adding two positional faithfulness
constraints (Beckman 1998) to constrain the pasitiothe underlying syllable that does not surfiace
compound forms. | add two positional faithfulnessastraints, formalized below, to the first tier:

MAX o,(root): The initial syllable of a root must have@respondent in the output
MAX o,(root): The second syllable of a root must hageraespondent in the output

Tableaux IV-VII illustrate the performance of tmdified, single-level constraint ranking for
and/a, ‘to endure’;andfari, ‘to endure-PERF’; magasa ‘to endure-COND’; andusi-kasi ‘to become
blind’.

Tableau IV: Default second syllable stress

> =4 > mwi 3o s x ) @)
laratfa/ — % % 00 41 =3 :‘§> ;§> = > =
ni XX 2821815 515 8| 2
sl 2R B2 414 S m| S
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=) = a mi
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¢ a. @ndfa *
b. (&naffa *| *
C. (<a>nefd) *| * *
d. a(nifa) *| * *x
e. a(nya) *| *x
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In Tableaux IV and V, candidate (a) is the winnecdwse it satisfies *MAP, despite that fact that it
performs worse than candidate (c) on PARSE-SYLhkbl&au V is exactly the same as Tableau IV
except for the presence of the stress neutraksuifi This supports Caballero’s (2005) claim thatsstre
neutral suffixes are not part of the stem or prasward for purposes of stress assignment, ashbeg
no effect on the surface stress of the affixed .verb

Tableau V: Stress neutral suffixation

: i > — > n = % ) n
Mo xE x| xR 2oxXt B xi%| 3|2
- Q Q m T s
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el el ~ 7))
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= a. (@ndtari *
b. (@naffari * *x
C. (<a>nefa)ri *| * *
d. a(nga)ri *| * *x
e. a(nga)ri *| *x

Tableau VI is identical to Tableau Il except foe #dditional constraints, which have no effecthan t
choice of the winning candidate. Tableau Il fame-répuwould also be unaffected by the *MAP
constraint. Therefore, the proposed analysis presehe strengths of the cophonology analysis in
Caballero (2005, 2008).

Tableau VI: Stress shifting suffixation
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@ a. (<a>neffa)sa * * *
b. (anaffasa * *|
c. (@ndfasa * *| *x *
d. a(nga)sa *| * * *x
e. (and)fasa *|
f. a(nefa)sa *| * *x
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Tableau VIl illustrates that the posited rankimgdicts the correct output form fgame-répyas
the prosodic faithfulness constraints rule out adaties like (b) and (c) in which the first or sedon
syllable of the root is omitted instead of thedhir

Tableau VII: Compound incorporation

S > 4> | Wi Vi F % o | n
Ifaméka+rept 1S sS| 083213 z s 2| 2|3
T X!I X| fol0diror i x1 2| |3
2R T2|5121 7517|489
sis| 27| =xmiZ
21 2 a mi 4
g e — wn T
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= a. (<fa>mere)p o * * *
b. (meké&)rep *| * ok -
C. (fak&)repi *| * ok *%
d. (famé)karep *| * —
e. (<fa>meka)rep *| ok *k *
f. (famé)(karé)p *| * *
g. fame(karé)p *| *x *kk

The proposed *MAP constraint affects the choica wfinning candidate only for underlyingly
stressless trisyllabic verbs with no affix or wélstress neutral suffix, the same set of dataGhhballero
(2005) posits Cophonology Weak to deal with; azdatbove, Cophonologies Strong and Incorporation
can easily be considered a single ranking. Thé/sisgpresented in this paper allows for a unified
account of the Tarahumara data with a single camstranking, and the *MAP and prosodic faithfulses
constraints are sufficiently simple that it is @#énle that they could be learned. Cophonologiesat
necessary to account for the stress pattern oinRara Raramuri stress is likely difficult to deaith in
OT because the differences in stress are duettriba processes; for example, stress shiftingj>ad
may be derived from verbal roots, explaining thexical stress and their ability to join with thert they
affix to form a single stem (Caballero 2005, 14he additional constraints | propose are also
psycholinguistically motivated; for example, earkgllables in a root are more prominent
psychologically and crosslinguistically (Beckmard&}
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