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A leading idea in Optimalityrheory isparallelism ofconstraint satisfaction
(Prince and Smolensky 1993: 82). In parallelist Optimality Theory (henceforth OT)
only fully-formed candidateare generated and evaluated for goodness against the
entire constraint hierarchy. There are no intermediate stages. This paper examines
a number of issues that parallelism raises in deriving doubly reduplicated words.

Northern Lushootseed (Puget Salish) exhibits a pattern of reduplication which
appears to require an intermediate stage.

Q) Lushootseed Reduplication (Hess and Hilbert 1976, 2: 165)

a bod&’ child, offspring

b bi-boda? small child DIMINUTIVE
c bed-boda? children DISTRIBUTIVE
d bi-bed-boda? dolls; litter [of animals] DIM-DIST
e bi-bi-kadar young children DIST-DIM

The root isshown in (1a). Ir{1b) the diminutive is € i- with a fixed segment in its
nucleus. In (1c) théistributive is a € \ G - prefix witithe base vowel in its
nucleus. The diminutive and distributive reduplicative morphemes can co-occur on
a number of stems (Hess 1967; Broselow 1983). When the diminutive precedes the
distributive, as in (1d), theeduplicative affixesare thesame as irthe single
reduplications: € i-€ Y € -. Howevenvhen the distributive precedes the
diminutive, as in1e), the patteris: C,i-C,i-. The distributiveffix is not its usual
C,V,C,- shape. Infact, it is identical to the diminutive reduplicant, suggesting that
the stem in (1e) is derived from the stem in (1b).

1 For comments on an earlier draft of this paper, | would like to thank John Alderete, Jill Beckman,
Mike Dickey, Joe Pater, Sharon Peperkamp, Sharon Rose, Lisa Selkirk, Laura Walsh, participants of the
Correspondence Theory Seminar at UMass (Spring 1995), and an anonymous reviewer. | am grateful
to John McCarthy for insightful comments and guidance during each stage of research. Special thanks
to Laura Benua for many inspiring discussions. All errors are my own. This work was supported in part
by SSHRCC Doctoral Fellowship #752-92-0691.
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The bi-bi-bada’ pattern of doubleeduplication presents an interesting
challenge to parallelist OT because it has provided evidmcsorphological
subjacency andyclicity in double reduplications (Broselow 1983). Every theory of
reduplication which has a copying procedure, must invoke the cycle to get the correct
shape andixed segmentism irLushootseed. The use of thgcle differsquite
radically from the analysisdeveloped in thipaper, where there are no intermediate
stages. The identity betwedhe distributive anddiminutive morphemes in
bi-bi-bada’ will be shown to be an instance of overapplication of fixed segmentism
in reduplication, similar to the deplicative identity effects analyzed by McCarthy and
Prince (1995). By showing that parallelism may be maintaindetiface of a process
of word-formation which was necessarily cyclic, this study provides further support
for the non-derivational nature of OT.

In section 1 | present the analysis developed in Broselow (1983), discussing
why the cycle is necessary in double reduplications. In the remainder of the paper |
will show that in OT no intermediate stage is requirBdrallelism ofconstraint
evaluation results in the correct size and fixed segmentism of all reduplicative affixes,
regardless of thenorphological composition ahe word. Section 2 presents a
discussion of parallelism in Odndlaysout the basic frameworlkor reduplication.

In section 3 a comprehensigaalysis ofthe diminutiveand distributivepatterns of
reduplications igpresented.Finally, section 4 shows that the constraiankings
obtained for the single reduplications also account for the doetiglications:
nothing special need be said of the doubly reduplicated stems. | will also discuss what
would be required of a serial analysis, arguing that the parallel approach is formally
more simple than one involving intermediate stages.

1. Cyclicity and double reduplications

Broselow (1983) presents the only previous account of Lushootseed double
reduplications. She crucially requires intermediate stages and assumes two principles
for the formation of double reduplicationsclicity and subjacency.Cyclicity, a
standard assumption béxical Phonology (Kiparsky 1982; Mohanan 1986), states
that'each reduplicatioaffix involves anew cycle inthe lexicon' (Broselow 1983:

327). ltrulesout forms like (2a), inwhich the distributive morpheme incorrectly
copies the segmental material tbk root. Subjacency 'preventhe copying of
phonemic material across two or more bounding nodes, where "stem" is a bounding
node for word-level rules' (Broselo®983: 342). Itrulesout forms like (2b), in

which the distributive copies segmental material which extends past the diminutive.
For perspicuity | have underlinethe portion of the wordvhich supplies the
segmental content of the distributive.



Double Reduplications in Parallel 501

(2) Distributive-Diminutive (modified from Broselow 1983: 325)
dist. dim. stem
CvC Ci CvCvcCvC

a *bod-bi-bedar bod hi bodar?

b *bib-bi-bada? bib b boda?

c bi-bi-boda? bi bi boda’ small children

The attested form is (2c), obeying cyclicity and subjacency.

Cyclicity and subjacency are both required to explain why the distributive is
Ci in DIST-DIM stems. Given the structure obibibada’ in (3), the derivation
proceeds as in (4) and (5).

(3) [word[stenDIST[ stePIM[ stg‘pdé?]]]]
The first cycle produces,[, bada.

On the second cycle the diminutive Gelton is prefixed. The quality of the
diminutive vowel is represted as a prespecified melody in the lexicon (see Marantz
1982). The melody contained in thebjacent stenmbbda’) is copied and associated
from left to right. Finally, unassociated melodemes are erased.

(4) dim. stem
[
CvV cvcvce
b od&¥ boada? - bibodar

On the nextycle, the distributive CVC skeleton is prefixed. Subjacency
ensures that only melodeme®ntained in the subjacergycle (diminutive
reduplication) are available for copy.

(5) dist. dim. stem
[
cCvcC CcvV cvcvce
bi b bada - bibiboda?

The melodybi is copied and associated. Because there are feeledemes than
skeletal positions, a lone C slot remains unassociated and is erased at the end of the
cycle.

Subjacencyprovides a principled explanation ftive size alternation of the
distributive affix. InDIM-DIST stems, the entire root is available for copy and the
distributive is CVC. In DIST-DIM stem&nly diminutive material is available for
copy, hencehe distributive is only bisegment&V. While Broselowclaims that
Subjacency is generalproperty of reduplication theory, in section 3ill \gresent
evidence against subjacency asamgount of thesize alternation. Rather than
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providing a morphological analysis, | will present evidence that a general process of
anti-gemination in Lushootseed is active in restrictingsibe ofthe distributive
reduplicant.

In the copy and associate model that Broselow adopts, cyclicity is required in
double reduplications because the redupli¢dm phonological exponence of a
reduplicative affix, @erm coined by Cari Spring) and the base (the string supplying
the phonological content) must be adjacent. The following forms show that the
distributive reduplicant must copy adjacent material. The adjacency requirement is
particularly observable in stems which have,a C i- diminutive reduplicant.

(6) Double Reduplications
a DIM-DIST: bi-bad-boda? dolls; litter [of animals]
b DIST-DIM:  bi-bi-boda? young children

In (a) the distributive is composed of the three segments to its immediate right. In (b)
it is composed of the two segments (one of which is a fixed segment) to its immediate
right. Inthis model of reduplicatiorthe only way to achieve adjacenbgtween
reduplicant and base is to have cyclic application of segmental copying.

In fact, cyclicity isrequired to derive Lushootseed double reduplications in
every theory of reduplication which hagpBcess otopying: copy and associate
(Marantz 1982), parafixatio(Clements 1985Mester 1986), and copy and trim
(Steriade 1988). THellowing derivation, in which the stebveda’is copied twice,
shows that parallel affixatioresults in non-adjacency tife outermosteduplicant
and its base.

(7) Parallel affixation
dist. dim. stem
[
cCvcC CV cvcvce
boda? b oda? boda? - *bad-bi-bodar

Nothing aboutcopying theories of reduplicatioexplains why parallel affixation
cannot occur in Lushootseed. Thus each theory must invoke the cycle.

While in previous models, double reduplications must be formed cyclically, in
OT they need not be. In OT, parallel affixation of both reduplicative morphemes can
occur because reduplicant and base are adjacent ioutbet, and constraints
evaluate outputs. In the next section | present an outline of the formal mechanism for
reduplication inOT. In following sections Ishow that the shape asdgmental
content of both distributive alternants (CVC- and Ci-) result from general phonotactic
constraints interacting with reduplicative constraints.
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2. Parallelism in Optimality Theory

In OT, parallelisnrefers to a property of Gen(erator).nlpfully-formed
candidates are emitted (see Prince and Smolensky 1993: § 2 for details). These fully-
formed candidates are evaluated i@ll-formedness againgfie entire constraint
hierarchy. Because the pairing of input and output involves no intermediate stages,
this necessarily entails that there is no cycle in strict parallelist OT. To have a cycle
would require an intermediate stage.

Two studies whictprovide evidence for separate levels/strata in OT are
McCarthy and Prince (1993: Appendix) and Kensto\{d&94a). The motivation for
distinct levels comes from constraint re-ranking. Note however, that Gen still emits
fully-formed candidates at various stages. The different constraint rankings associated
with separate strata is the hall-mark of a serial derivation in OT. (A restricted form
of serialismwithout constraint re-ranking, is proposed in Benua (1995) to account
for identity effects in truncated words.)

The prediction that parallelism makes for doubly reduplicated stems is clear.
If one constraint hierarchy can derive single and double reduplications, then both are
formed in parallel. If aseparate constraimanking is required fordouble
reduplications, then there must be an intermediate stage.

The unique feature of reduplicative morphemes is that phonological invariance
is defined by overall shape rather than segmental content, the segmental content being
supplied by a base. McCarthy and Prince (1994a), in their Utrecht talks, outline two
general mechanism#r deriving invariant shape and segmental dependency:
Generalized Template Specification and Generalized Template Satisfaction. The need
to generalize comes frotihe goal toeliminate as manyeduplicationspecific
conditions from the grammar as possible. | outline first how reduplicative morphemes
get variable segmentism, and then how shape invariance is achieved. The following
echoes a more detailed discussion in McCarthy and Prince (1995).

Reduplicative morphemesire represented in the input as abstract,
phonologically empty RED, RED.,..., where RED s specified only for morphological
classification. The input is necessarily empty becthesexact segmental content can
only be determined by the base to which it is attached. The phonological exponence
of RED is the output reduplicant string.

The segmentatontent of a reduplicant is achieveid a correspondence
relation with a base, where base is defined as an adjacent stiing output
(McCarthy and Prince 1993)For prefixing reduplicationthe base is thetring
immediately tothe right; for suffixing, it is to the left of the reduplicant.
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Correspondence is a relation pairing up strings of various types and is defined as
follows.2

(8) Correspondence (McCarthy and Prince 1995)
Given two strings S and S, related to one another by diognestic
processcorrespondences a functiorf from any subset of elements gf S to
S,. Any elemenk of S; and any elemefitof S, arecorrespondentsf one
another ifo is the image off under correspondence; thatasf([3).

Correspondence between base and reduplicant holds bebwg®rt strings. It
replaces the inherentlyqgaredural operations of copying and association in obtaining
segmental identity between base and reduplic@mjacencybetween base and
reduplicant is obtained via the definition of base.

Gen is free to supply any string as the reduplicant, and identity between base
and reduptant is evaluated by a number of constramitéch ensure goodness of
correspondence.Faithfulness of reduplicant to base include spobperties as:
whether the reduplicant begins or ends like its base, whether it reflects the same linear
order as the base, whether it contains material not in the base, and whether it includes
everything inthe base. Two key faithfulness constraints are MAX and DEP: MAX
ensures total copy and DEP bars all non-base material. The definitions are provided
below, where Domain refers the set of correspondents in S and Range refers to
the set of correspondents i3 S ; for reduplicatjon S is the base and S is the
reduplicant.

(9) MAX
Every element in,S has a correspondentin S . That is Domaip(f)=S
DEP
Every element inS has a correspondentin S . That is Rangg(f)=S

When MAX and DEP are obeyed, reduplication is total. Partial reduplication results
when MAX is violated under compulsion of some higher ranked constraint(s).

The invariancessociated with reduplicative morphemes tiypally been
associated with a template of some form (Marantz 1982; McCarthy and Prince 1986,
1990). However, McCarthy and Prince (1994a; Pprbpose that thewvariance
need not be defined templatically. Rather, it can be determined by the interaction of
faithfulness constraints with general phono-constraints.

2 Initially, comespondence related only reduplicant and base, however, recently its been extended to
input-output strings (McCarthy and Prince 1995) and truncated-base words (Benua 1995).

3 A similar idea has been proposed by Steriade (1988), who shows that templates can be composed
of two conditions: one on phonological markedness and another on weight.
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(10) Generalized Template (MP 1994a: Pt. 1)
Templatic targets are determined by structural conditions, which, interacting
through constraint ranking, properly characterize the desmeatiance
structure.

A central idea to Generalized Templates is that reduplicative morphemes need only
be specifiedor morphological category, wheMCat can beRoot, Afx, or Stem
(McCarthy and Prince 1994Rt. 1). The shape irarianceresults from canonical
morpheme shape emerging in reduplication, where the shape of reduplicants parallels
the shape of morphemes in a language.

In addition to phono-constraints, Generalized Template theamsially
requires constraintwhich refer to morphological and prosodic categories. These
MCat/PCat constraints also serve to restrictdize of reduplicants. One such
constraint proposed by McCarthy and Prince is<fx

(11) Afx<o (McCarthy and Prince 1994b; Pt1)
The phonological exponent of an affix is no larger than a syllable.

Partial reduplication results because Adxdominates MAX.

The basic features of reduplication ssemmarized aRED being a
phonologically empty morpheme, achieving its segmental content via correspondence
with a base. Size restrictors and phono-constraints interact with MAX to achieve the
invariant shape.Finally, something must be saamboutlanguages wittmultiple
reduplicative morphemes.

Each reduplicative morpheme has its own correspondence relation. Because
eachreduplicative morpheme necessarily has a diffeskape, different conditions
must figure into determining its invariance. As a consequence, estcAcaliRED
comes with an attendant setfaithfulnessconstraints.So, indoubly reduplicated
words, the output il containtwo reduplicants andwo bases, evaluated by two
RED, -specific sets of faithfulnes®nstraints. It is important to note that that the
ranking of the faithfulness constraints for distinct reduplicative morphemes is expected
to differ.

Havingintroduced thdasic assumptions and theoretical framework, | now
turn to theanalysis. First | present the single reduplications. Then | show that the
rankings obtained for words with only one reduplicative morpheme also account for
words with double reduplications. This result is expected under the strictest view of
parallelism in OT.
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3. Single reduplications

The complexand variedpatterns of reduplicatioexhibited inNorthern
Lushootseed (dialectgroup of PugeBalish) have beentapic of several studies
(Haeberlin 1918; Hess 1966; Hess and Hilbert 1976; Broselow 1983; Broselow and
McCarthy 1984; Davis 1985; Bates 1986; Kirkham2)99The most recent reference
on Lushootseed notesx distinct categories of reduplicative affix (Bates, Hess and
Hilbert 1994). Of these rdinutive and distributivere the most common and are the
basis of this study.

3.1 Diminutive
Diminutive reduplication indicates smallness, dshed action and
endearmen{Bates, Hess anHilbert 1994). It is characterized by ti@lowing

patterns.

(12) Lushootseed Diminutive (BHH 94)

a calos hand catcalos little hand
hiw-il go ahead _hithiwil go ahead a bit
b ¢'A'al rock Si+e'A'ar little rock
talaw-il run ti+tolaw™-il  jog
s-duuk' knife s-ditduuk’  small knife
Cc s-duk’ bad s-diduk’  riff-raff
sud''a younger sibling _stirsud’'@  little younger sibling
d buus four _bi+buus four little items
Xoc-bid afraid Xit+Xac-bid a little afraid of it

Stress always falls otne reduplicanfwhich is underlined).While there are four
alternants, € Y -, € i-, € ¥-, and C 1-, Bates (1986) provides evidence that the
basicalternant is € Y -. First, Bates argues that the glottal stop in (12c) and (12d)
is not a part of the reduplicative affixThus we are left with C ¥ - and,C i-. Bates
also observes that the choice between C V- (12a/12c) and C i- (12b/12d) is entirely
predictable: € i- whethe stem contains schwa, a long vowelbegins with a
consonant cluster, and C V- elsewhere.

The analysis requires two parts: first, specifying the morphological category
of the diminutive,then determininghe constraint interaction tderive the two

4 All data are taken from Bates, Hess, and Hilbert (1284hootseed Dictionarghenceforth BHH
94). Unless noted, all observations are of the Northern dialect group. The phiouentery of
Lushootseeihcludes the following: /p, p', t, t', ¢, €,¢, k, K, K, K", g, 9, § ,4 "7, A", b, d, d ,j, g,
gV, 5,4, 5 X, X, X h, LIy, y,w, W i,ii,u, uu, a, ad, Following Salish convention, = indicates
a lexical suffix, - indicates a fixed segmental affix, and + indicates a reduplicative affix.

S Bates (1986) analyzes the glottal stop as occuring post-lexically, on open stressed syllables.
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predictable alternants. The diminutive is analyzed as an affix: RED-DIMEAfx. The
two alternants, € Y - and C i-, have the same shape, but differ in the presence of a
fixed segment. Thbasic shape is analyzed first, thee fixed segmentism. The

fixed segmentism is only found with marked bases, and is analyzed as an instance of
unmarked structure emerging in reduplication (McCarthy and Prince 1994b).

The CV- shape results because NoCoda (a constraint barringatatamants:
Prince and Smolensky 1993) dominates MAX-DIWhe size restrictor Afxo keeps
the reduplicant monosyllabic.

(13) Afx<o >> NoCoda >> MAX-DIM

s-DIM-¢alos Afx<o NoCoda MAX-DIM
a w cacals * ok
b cél-calos | *
c cale-cales *| * Kok

Candidate a, theptimal form, obeys Afxo andNoCoda butfares theworst on
MAX-DIM. Candidate b violates NoCoda twice, which proves fatal. Candidate c is
suboptimal because it isisyllabic. The correctshape is obtained because the
correspondence constraint MAX-DIM is subordinate to the size restrictafoAdrd

the syllable-markedness constraint NoCoda.

The analysis othe Ci- alternant draws otihe descriptivensights ofBates
(1986: 11):'[florms take Ci- if CV- prefixation is prevented byndependent
principles'. Essentially, whethe base cannot provide aptimal nucleus for the
reduplicantj epenthesis results. The diminutive is Ci under the following conditions:
with cluster-initial roots, with roots which contain long vowels, and with roots whose
initial vowel is schwa.

The fixed segmentism olhe diminutive isnotrepresented as@especified
melody in the lexicon (McCarthy and Prince 1@868eg). Because the fixed segment
is 'epenthetic’ (in the sense that it is not present in the base), all C i- alternants violate
DEP-DIM, which bars non-base material from the reduplicant.

(14) DEP: Everyelement of,S has a correspondentin S . That is Range(f) =S .

6| will indicate the @minutive and distributive reduplicative constraints by suffixing the labels DIM
and DIST respectively.
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Non-correspondence is compelled by a number of constrdietgeneralpattern
faling under theainking schema of the Emergence of the Unmarked (McCarthy and
Prince 1994b; 1995).

(15) Emergence of the Unmarked (MP 1995)
Faithfulnesg, >> Phono-Constraint >> Faithfulpgss

Unmarked structure emerges in reduplication because a phono-constraint intervenes
between input/output and base/reduplicithfulness. The cost of maintaining
faithfulness of the input/output domain is that the output is marked with respect to the
phono-constraint. The cost of obeying the phono-constraint in the reduplicant is less
than perfect identity. Space limitations preclude a full analysis of the diminutive, so
only the aspects relevant to base/reduplidaithfulness wl be presented in the
following discussion. For further details see Urbanczyk (in prep).

In cluster-initial roots, the reduplicant has only a simplex onset, while the base
has a complex onset. The relevant phono-constraint is *Complex.

(16) *Complex (Prince and Smolensky 1993: 87)
No more than one C or V may associate to any syllable position node.

*Complex ensures thale reduplicanhas asimplexonset, but a further constraint

is need to rule out C ¥ , in which the second consonant is skipped over to copy the
base vowel. This segment skippipgttern is attested in the Sanslperfective
pattern;pa-prath'spread’' (Shaw 1995; Steriade 1988; Whitné&918590; McCarthy

and Princel986). Lushootseediffers minimally from Sanskrit, because Sanskrit
tolerates skipping while Lushootseed does not. The relevant faithfulness constraint
is the No-Skipping portion of Contiguity.

(17) Contiguity (No-Skipping in B) (MP 1995)
The portion of $ standing in correspondefurens a contiguous string, as
does the correspondent portion of S. TisatDomain(f) is asingle
contiguous string.

The G i- pattern emerges because *Complex and No-Skipping are obeyed at
the expense of DER, as the following tableau shows.
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(18) *Complex, No-Skipping >> Dependenge

DIM-¢cA'al *Complex No-Skipping Degwm
a dAEAa **|

b ca'A'al * *|

c wicAal * *

The preceding ranking derivéise Lushootseed pattemwhile the reverseanking
(Dependence dominating No-Skipping) derives the Sanskrit pattern.

The cluster-initialroots show that thefixed segment doesiot have a
correspondent in the base. If the fixed segment stood in correspondence with the base
vowel, the reduplicant would violate No-Skipping. | now turn to the question of the
quality of the fixed segment.

The fixed segment isbecause it is the least markettieus under stress. The
unmarkedness affollows fromtwo assumptions.i is specified withthe feature
[coronal] (Clements 1991), and because *Pl/Cor is universally low ranked, inserting
[coronal] is more harmonic than insertiotherplace features. The 'under stress'
condition is important because, while schwa is thelsr epenthetic vowel (Hess and
Hilbert 1976;Broselow 1983; Bates 1986), it is marked when stressed. Recall that
the diminutive is always assigned primary strédse only time that schwa is stressed
in Northern Lushootseed whenthere are ndull vowels in aword. Hess (1977)
describes the stress system as follows: stress falls on the first full vowel, or if the stem
contains only schwas, then stress falls on the first séhwa. The Ci- reduplicant avoids
stressing schwa because the unmarked viovegl be made available in reduplication.

This brief explanation of the quality of the fixed segment also provides the key
to theanalysis of esecond set afoots. Recall thatthe fixed segment occurs with
roots containingsgchwa. Theanalysisrelates vowel quality witlstress. Schwa is
stressed onlynder duress, so wittiminutive eduplication, stressads prefered
over stressed.

Supportfor relating stress and voweuality comes fronthe following
cluster-initial and schwa vowelled roots which would otherwise be exceptional.

(19) Diminutives with Non-Initial Stress
a gsy uncle +qsi? favorite uncle
b A'dl=4adi? sound, noise A'a+A'ol=4di? little noise

" This predictable stress can be overridden by some inherently stressed suffixes. Prefixes are never
stressed, providing evidence that the prosodic word coincides with the left edge of the root.
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Here the fixed segment is schwa rather thhnt this is expected because stress does
not fall on the diminutive. Presumably, these are cases of inherent stress over-riding
the regular pattern of initial stress. The analysis of the schwa-vowelled roots requires
a brief excursus on thassignment oftress and the pposed phono-constraint
*Stressed-schwa.

The unstressability of schwa is common cross-linguistically. In addition to
Northern Lushootseed, there are Dutch (Kager 199iglish, EasternCheremis
(Hayes 1980), French (Selkirk 1977), Indonegianhn 1989), and several languages
discussed in Kenstowicz (1994b: Aljutor, Chukchee, Mari and Mordiwin).

Compared toother Salish languages, Northetrushootseed has a fairly
predictable stress pattern. Tfadlowing rankingpresents théasic interactions,
ensuring that stredalls onthefirst full vowel, otherwise, stredalls onthe first
schwa. The prevalence of initial stress shows that feet are trochaic in Lushootseed.
As their namegmply, *Unstressed-V bars non-stressed full vowels, and *Stressed-
schwa bars stressed schwa. &hgnmentconstraint ensures that feet amiial,
where foot form is trochaic.

(20) *Unstressed-V >> Align-L(PrWd, Ft), *Stressed-schwa

No ranking can be determined between Align-L(Prwd, Ft) and *Stressed-schwa.
Diminutives ofrootswith schwa show that the precedingcro-hierarchy

dominates Dep-DIM. Théollowing tableaushows that this constraimanking

accounts for the fixed segmt, initial stress, and secondary stress on a following full
vowel.

8 There are several approaches to formalizing *Stressed-schwa. Language-internal evidence supports
Kenstowicz's (1994bsority-based proposal, where prominepeeks are preferentially more sonorous
vowels. Schwa is the least sonorous vowel, and makes the worst prominence peak. A second aspect of
Kenstowicz's proposal is that sonorous vowels are marked when unstressed. In Lushootseed, /a/ is the
only vowel that reduces to schwa when unstressed. Kenstowicz's proposal relates these two facts. Kager
(1991) proposes that schwa is mora-less at early stages of syllabification (consistent with being mora-less
in the input). 1té (personal communication) suggests that schwa cannot be stressed because the head of
a stressed foot must be headed by a vowel feature. If schwa is placeldptaajdsthe head of a
segment as It and MestE®93 propose)then schwa cannot be stressed because a heaolesls
cannot head a stressed foot.
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21) *Unstress-V >> Align-L, *Stress->> Dep-DIM
g

DIM-bada’ *Unstress-V Align-L *Stresse Dep-DIM
&= bibedar *

b bebodar *1

C bobod& *1

d bebadar *1 * *

The optimal candidatenly violatesDep-DIM, while all the siboptimal candidates
violate at least one of thegher ranked constraints. The preceding tableau shows
that the initialstress ordiminutives followsthe regular pattern of thlenguage.
Because Dep-DIM is low-ranking, faxed segment occurs in theucleus of the
reduplicant. Once again the pattern is consistent with the ranking of the emergence
of the unmarked, where high-ranking Dependgnce is not indicated, *Stressed-schwa
being the intervening phono-constraint (because/aas stressed in non-reduplicated
stems).

When the rootontains a long vowel, the relevant phono-constraimeh
dominates Dep-DIM is No-Long-V.

(22) No-Long-V (Prince and Smolensky 1993; Rosenthall £994)
* 0]
Ho M
\%
While the base contains a long vowel, the reduplicant contdiredavowel, not a

shortened version of the base vowel, so a further constraint is required to rule out a
reduplicant with a short base vowel.

Following Bates (1986), analyzethe failure to copy gortion of the long
vowel as a result of transfer. Clements (1985) introduced the term transfer to refer
to cases of reduplication which carry over aspects of syllable structure, such as vowel
length and glide-hood, from base to affix (see also Levin 1983; McCarthy and Prince
1988). Transfer is formalized as a constraint on correspondenceelow.

% For a different conception of No-Long-V see Itd and Mester (1995).

101t is not clear whether Transfer should be generalized to include onset-hood and/or coda-hood.
If so, the definition of Transfer can include onset-hood by including zero as a value for the variable.
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(23) Transfer($,o)=(B,R)
If o (an integer) weight bearing units dominate a segment in S athveght
bearing units dominate its correspondent,jn S .

Transfer ensures that the weight of a vowel (or geminate) remains constant in B and
R The Ci- reduplicant trivially obeys Transfer because the long vowel in the base
has no correspondent in the reduplicant.

24) No-Long-V, Transfer >> Dependence-DIM

s-DIM-duuk” No-Long-V Transfer Dep-DIM
a = s-dduuk’ * *

b s-diduuk” * *1

Cc s-dawuuk” **

The optimalcandidatga) only contains one long vowel ammdbeys Transfer at the
expense of Dependence-DIM. The suboptimal candidates incur a fatal violation of
Transfer (b) and No-Long-V (c).

The preceding analysshows that thesize andfixed segmentism of the
diminutive reduplicant are instances of unmarked structure emerging in reduplication.

(25) Diminutive Summary Ranking:

a Shape
Afx <o, NoCoda >> MAX-DIM
b Fixed Segmentism

No-Skipping, Transfer, *Complex, No-Long-V >> DEP-DIM, MAX-DIM
*Unstress-V >> Align-L(PrWd, Ft), *Stress-schwa >> DEP-DIM, MAX-DIM

The CV shape follows from the size restrictor Adxand NoCoda having precedence

over total copy (Max-DIM). The appearance of the fixed segment may be described
as 'no copy is better than a bad copy. Unmarked structure emerges because of higher
ranked phono-constraints (*Complex, *Stressed-schwa, No-Long-V), but faithfulness

1 Transfer bans shortening and lengthening of vowels. The definition of transfer makes predictions
about certain transfer effects. If a languagddwasanked Transfer then we predict that long vowels can
shorten as well as short vowels lengthen. So far this prediction is borne out. For B/R correspondence,
in Tagalog a long vowedhortens to accomodate a light syllable template and a short vowel lengthens to
accanodate a heavy syllabtemplate (Carrier-Duncah984). For 1/O correspondence, lruganda
closed syllable shortening is associated with some geminate forms, and compensatory lengthening
accompanies glide formation (Clemet®86). For O/O correspondence of truncated forms, in Japanese
Hypocoristic formation long vowelmay shorten and short vowetsaylengthen to accommodate the
template (Poser 1990; Benua 1995).
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also requiregjood correspondence as indicated thgh-ranking No-Skipping and
Transfer.

The correct analysis of fixed segmentism is significant to a parallel account of
double reduplications because, as | will show, the diminutive faithfulness constraints
are lower ranked than distributive ones. Double reduplications exploit this difference
in ranking, resulting inthe diminutive being less faithful tats base than the
distributive in both single and double reduplications.

3.2 Distributive
Distributive reduplication indicates plurality amlde distribution ofitems
(Bates, Hess and Hilbert 1994). The two productive patterns of the distributive are

CVC- and CV-!? First let us examine the CVC- pattern exemplified below.

(26) Lushootseed Distributive

a sa fly saf+sad’'' fly here and there
k'aw(a) chew (food) k'aw+k'aw  chewing®
dos lean over  _d&+doS-4&d  set many things on their side
b doX move doX+d%X move household
dok™ travel dok"+d%k"™ wander about continually
s<cotx"ad bear séat+catxVad bears

In all cases thelistributive is identical tahe first CVC of the stem. Like the
diminutive, the distributive followsthe regular stress pattern of tlenguage.
However,unlike the diminutive, schwa can bstressed. This difference Wl be
significant in the analysis of double reduplicatidhs.  The preceding pattern illustrates
that the distributive is a CVC- prefix.

The CVC- shape results because MAX-DIST domin&ie€oda. The
template is analyzed adfixal: RED-DIST=Afx. Therefore, Afxo is active in
restricting the size of the distributive reduplicant to a syllable.

12 Hess and Hilbert (1976, 2: 161) note that there are two irregular forms of the distributive which
occur with high frequency words. A small set have the shape -VC -, and another small setjeave a C
affix.

13 Hess and Hilbert1976, 2: 161note that when the second consonant of the distributive is a
sonorant, it is glottalized.

1411 the stems in (b) *Stressed-schwa is violated and Dep-DIST is obeyed. The ranking between
Dependenggsr and *Stressed-schwa cannot be determirréie: Sbboptimatbid-beda? violates Dep-
DIST, it also violates both parts @ontiguity (see MP 1995). Correspondents in the base and
reduplicant are discontiguous: only the consonants are in correspondence. Dom(f) is split: {b, d}, as is
Range(f): {b, d}. A valid ranking argument cannot be obtained bedaoséguity (rather than
Dependence) could compel violation of *Stressed-schwa.
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27) Aix<o >> MAX-DIST >> NoCoda
Afx <o MAX-DIST NoCoda
av=badbeda? *x *x
b  bobod& x| *
¢ bedabodar *1 * *

Candidate a. is selected as optimal. Candidate b. faregtise onMAX-DIST.
Candidate cviolates Afx<o because it iglisyllabic. With high ranking Afxo and
MAX-DIST, the optimal shape of the distributive reduplicant is CVC.

A smallnumber of forms have @V- alternantroots inwhich thefirst two
consonants ar@entical. Thispattern issignificant to understandinthe CV-
alternant of the double-reduplications. Tokowing is an exhaustive list of stems
with (almost) identical initial consonants and their distributive forms.

(28) Distributive: G =G,

a)i. clical long feathers with thick stems
cicic'al-b sprouted wings
. t'it'-ab bathe
tit'it'-ob bathe for a while
il t'uc'-l fire a gun
t'at'c'-il shoot more than once
V. wiw'su children; little [Southern Lushootseed]
wiwiw'su little [plural]
V. lolwa?sad sleeping platform
lolalwé?sod  sleeping platforms
b) lil far, far away
Tu-lillil-tab  they were separated (from rest of group)

In (a) there are five stems which have a CV- reduplicant. However, in (b) there is one
stem with a CVC- reduplicant. The regular patternstems with identicahitial
consonants, then, is as in (a): only the first CV- of the root is copied.

A phonological analysis is required to explain why the second consonant does
not reduplicate in(28a). A careful examination othe preceding stems, and
segmentally similaforms inthe Lushootseed Dictionarghows that thédentical
consonants do not arise from reduplication. Because the forms are not reduplicated,
failure to copy the second consonant cannot be dwsilicency asvould be
expected under Broselow's proposal. Recall that subjacency restricts the copying to
the adjacent stem. The non-reduplicated stems a@pyng domain. So a
phonological analysis is required.



Double Reduplications in Parallel 515

The failure to copy the second consonant in the distributive is analyzed as an
instance of antigemination. If the distributive were the maximal,C,V C - prefix, the
output would contain two adjacent identical consonants.

(29) Unattested Distributive Forms

I. *c'ic'c'ic'al-b
i. *it' t'it'-ob

. *t'uc't'uc'-il

V. *Wiw' Wiw'su
V. *[allolwa?sad

Antigeminationaccounts foall cases of a CV- distributive reduplicant. Thus, high
ranked phonological constraints prevérm maximalCVC- distributiveaffix from
occuring whenever the first two consonants of a stem are identical.

Broselow (1983: 326) suggests that a process of antigemination would explain
why the distributive is CV- in the DIST-DIM stems. With distributive affixation, the
entire diminutive-stem melody is copied. Melodemesaseciated to the CVC affix.

The form is then subject to a rule of antigemination.

(30) DIST DIM Stem
cvce CV
b i boda? b i boda? —  bibbibeda?

anti-gemination — bibiboda?

While antigemination accounts for théST-DIM pattern of reduplication, Broselow
maintains the subjacency arsdy She cites the form in (28b), with the CVC- shape,

as evidence against an antigemination rule. As stated above, subjacency cannot derive
the CV- pattern of single reduplications in (28a). | can find no explanation for why
both consonants reduplicate in (28b), butadibpt the antigemination analysis based

on language-internal evidence.

A large amount of evidence supports a general process of antigemination in
Lushootseed. Hess (1967: 7) notes ibantical stops reduce to a single stop.
Snyder (1968: 22)also notes the loss of ddentical consonant atmorpheme
junctures. Arexamination othe medialclusters in theecently expandedorpus
(Bates, Hess, and Hilbert 1994), shows that geminates are extremely rare, limited to:
g“g" qqgandll. Of thehandful ofwords foundwith geminatestwo havealternate
pronunciations which avoid the geminate.

(31) Medial Geminates
a Tadeg”’=g"iL ~?udeg"=iL middle of canoe
A'olla? ~ )\'éla after a while
b dx"-yogq=qid-eb Speak up!
Tu-lillilt ob they were separated (from rest of group)
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Even when there are identical consonants as in (a), they are avoided by deletion. The
virtual lack of geminates provides strong evidence that antigemination accounts for
the CV- distributive.

Two constraints ruleout gemimate structures: theObligatory Contour
Principle (OCP) and NoLink. The OGPeben 1973; Goldsmith 1976; McCarthy
1986) rules out adjacent identical consonants:

(32) Obligatory Contour Principle
At the melodic level, adjacent identical elements are prohibited

NoLink rules out linked structures (Selkirk 1983).

(33) NoLink
* ® ®
o

Gemination satisfies the OCP by linking identical melodemes, but it violates NoLink.
Nowhere in the phonology of Lushootseed is there evidendiekofg between
adjacent consonant§.  Antigemination satisfies both the OCP and NoLink: there is
only one segment and it is not doubly linked.

High ranking OCP and NoLinkcompel violation ofMAX-DIST. The
following tableau shows that MAX-DIST is violated in order to satisfy the OCP and
NoLink.

(34) OCP, NoLink >> MAX-DIST

OCP NoLink MAX-DIST
a. clictlical *| b
b. clict'ical *| ok
\V
c.= ciclical *rk

15 While Itd, Mester, and Padgett (forthcoming) propose a family of NoLink constraints, only the
most general version is needed for the Lushootseed analysis.

18 Lushootseed there is no assimilation between adjacent consonants. There are no nasals, and
adjacentsegmentsnay differ in glottalization, voicing angblace. NoLink is only violated between
vowels. There are long vowels as well as a procegsveél harmony in a subset of transitive stems (e.g.
bix"i-d 'toss it, shake it' BHH94: 41).
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Candidates a. and b. fare the best on MAX-DIST. However, a. violates the OCP and
b. violates NoLink. The optimal candidate obeys the OCP and NoLink at the expense
of MAX-DIST.

External evidence for antigemination at the reduplicant/base boundary comes
from a similarpattern ofreduplication in Rotuman, an Austronesian language.
Churchward (1940: 103) observes thatatluplication ‘results inwo identical
consonants coming together, the two coalesce into one'. Observe the data below:

(35) Rotuman Reduplication (Churchward 1940: 103)

a karka# karkarkaf  to snore
nparue namarue towork

b ¢oci COCOci to shave
kokoka kokoka to cackle

In (a) we see the regular pattern is CVC. However inwhgn the first two
consonants ahe stem araentical, antigemination results inGV/- reduplicant.’
Thus cross-linguistic evidence supports the OCP astare constraint in limiting the
size of a reduplicant.

To summarizethe distributive reduplicant is CVC- because MAX-DIST
dominates NoCoda. The CV- alternant resbhsausehigh rankingconstraints
barring geminates ruleut the CVC- reduplicant in stems withitial identical
consonants.

(36) Distributive Summary Ranking
OCP, NoLink, Afxxo >> MAX-DIST >> NoCoda

Each of the reduplicative morphemes has been formed in parallel. The input
contains the abstract morphe®ET or DIM, and theoutputcontains awell-
formed reduplicant. The overall shape ahd presence oabsence ofixed
segmentismare derived by constraint interaction, according to assumptions
outlined in section 2. In the following section, | will combine the rankings obtained
thus far and show that words with two reduplicative morphemes in the input can also
be derived in parallel.

7 Interestingly, Rotuman double reduplications are the same as the Lushootseed DIST-DIM stems.

0] Rotuman Double Reduplications (Churchward 1940: 105)
toka  tdoka tokoka totdoka to push against
tuki tutuki  tuktuki tututuki to refrain
toro  ?0toro ?ortoro 7070t0ro to tie or bind

However, see Blevins (1994) who analyzes the CVCV pattern as a single bimoraic foot reduplicant.
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4. Double Reduplications

There are twopatterns of double reduplications witfiminutive and
distributive affixes® Asoted at the outset, the distributive and diminutive affixes
may cooccur in either ordegproducing DIST-DIM and DIM-DIST stems. Some
examples of both possible orders are provided below.

(37) Lushootseed Double Reduplications
a DIM-DIST

bi-bod-bada? dolls, litter [of baby animals]
s&-sx"-saxX'ab legs partly covered
b DIST-DIM
bi-bi-bada? small children
sdi-drduuk” snall knives
¢i-¢li-¢'Aar gravel

The DIST-DIM stems are the most producti@his is probablythe result of the
unusual semantics of forming diminutive-distributives.) In the DIM-DIST stems (a),
the size and vowel quality ofJg, ang &  are identical to those observed in single
reduplications: € i and,C \C . However, in the DIST-DIM stems in (b), there are
three irregularities. The distributive reduplicant does not have the expected shape or
segmentism; it is C i rather thgan G VC . As noted in section 3.3jngile
reduplications the distributive maintains schwa, even when stressed. Also, the nucleus
of the diminutive rduplicant is even though it is not stressed. Recall that when the
diminutive is unstressed, the nucleus is schwa.

It turns out thatthe preceding patterns are the result of distributive
reduplicant beingnore faithful to its base than thdiminutive. The ranking of
distributive faithfulnessover diminutive faithfulness (which is derived from the
analysis of the single reduplications) results in the correct shape and fixed segmentism
for all reduplication patterns.

In a parallel analysis both reduplicative morphemes are affixed and candidate
outputs are evaluated against the constraint hierarchy. The input contains the abstract
morphemes DIST and DIM, affixed in an order consistent with the lexical semantics
of the word. In the candidate output forms, eadapécative morpheme has its own
reduplicant and base. Itfairly simple torecognize the reduplicants in the output,
but is a matter of some delicacy to determine what portion of the output functions as
the base for each morpheme. Recall that for prefixing reduplication, the base is the
string immediately following the reduplicant. So, in DIST-DIM stems, the base for

18 A third reduplicative morpheme indicating ‘out-of-control' is also quite productive, and can occur
with distributive or diminutive reduplication.

19 Syncope often accompanies reduplication (Hess 1966). The process is not entirely regular, but
occurs most frequently between voiceless obstruents.



Double Reduplications in Parallel 519

the distributive consists ofany segments following it; this includebe dring
comprising the diminutiveeduplicant plus stem. The base for the diminutive will be
the following stem material. Likewise, in DIM-DIST stems, with the diminutive as
the initial reduplicant, its base will contain the following distributive plus stem.

The following representations identify the correspondence relations for DIM-
DIST and DIST-DIM stems. Correspondents mdexed with numberor the
diminutive morpheme and with lower case letters toe distributive morpheme.
Bases are underlined.

(38) R/B Correspondents
a DIM-DIST

output: bi kad boda’
DIM  Rpm/Bom 1 123 45678
DIST Ry s1/Bpist abc abcde

b DIST-DIM

output: bi bi kodar
DIST Ry s1/Bpist ab ab cdefg
DIM  Rpm/Bom 1 12345

Comparing thelistributive correspondence relationg#&) and (b) shows that the
distributive reduplicanbnly contains base segments. On tker hand, in the
diminutive correspondencdaéons in (a) and (b), the reduplicants contain non-base
segments.

To preview the analysis, regardless of affix order, the diminutive reduplicant
violatesDEP-DIM, and thedistributive reduplicant obeySEP-DIST. This is an
important result. The fact that oneduplicative morpheme obeys a faithfulness
constraint while another one violates it, provides evidence for separate
correspondence functions fardividual reduplicativemorphemes. Further, the
identity between reduplicants in DIST-DIM stems is the result of maintaining identity
between distributive base and reduplicant.

As predicted byparallelism,the representations in (38) are thptimal
candidates when evaluated agathst entire constrairttierarchy. The shape and
fixed segmentism in the output are consistent with the constraint rankings established
for single reduplications. In all cases the output obeys distributive faithfulness at the
expense of diminutive faithfulnessLet us first examineshape and thefixed
segmentism.
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4.1. Shape

Constraints interact with MAX to determine the size of the reduplicants. By
transitivity of constraint ranking (MAX-DIST >NoCodaandNoCoda >> MAX-
DIM) we arrive at the following hierarchy.

(39) OCP/NoLink® >> MAX-DIST >> NoCoda >> MAX-DIM

The syllable structure constraint which distinguishes the shape of the distributive and
diminutive reduplicants (presence vs. absence of a coda) intervenes between MAX-
DIST and MAX-DIM.

In the single reduplications, the basic shapes of the diminutive and distributive
are G V- and € VG -. For the double reduplications there are four candidate shapes
to be compared: C V-C VC -, L VC -LC VC -, C VC -C ¥, and,C V;C V-. In
both DIST-DIM and DIM-DIST stems, theoptimal candidate obeys the
OCP/NoLink; it violates MAX-DIST and NoCoda only minimally, and fares poorly
on MAX-DIM.

The optimal shape of the reduplicants in DIST-DIM stems is C;V-C V-. In
the following tableau the vowel quality is held constant, but the shape varies among
the candidates.

(40) DIST-DIM

DIST-DIM-bada? OCP/Nolink MAX-DIST NoCoda MAX-DIM
a. bi-bidboda? Fkkkokk| *k *hk
b. bid-bidboda? FAFAK el b
c. bib-biboda? *1 it *k okkk
d.s== bi-bi-boda? KkKKK * *kkk

Candidate d. best satisfies the constraint hierarchy. Candidate a. violates MAX-DIST
worse than othersThe distributive reduplicant s, its baséidbada’. Candidate
b. violates NoCoda more thaminimally, and candidate cfatally violates the

20 will refer to theconstraints OCP and NoLink as OCP/NoLink in order to econominally examine
the candidates with geminates and adjacent identical consonants. In the tableaus only
one candidate, not two, will show violations of OCP/NoLink.

2L1n the G VG -G V- pattern, the outer reduplicant contains two identical consonants because its
base contains two identical consonants: basg = € VG V(C ...). The base contains the inner reduplicant
and the following stem. In strict prefixing reduplication, when a larger reduplicant precedes a smaller
reduplicant, the larger reduplicant will always contain two identical consonants.
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OCP/NoLink. In the optimal candidate, minimizing MAX-DIST violations leads to
greater MAX-DIM violation (but MAX-DIM is irrelevant).

The comparison of candidates a. and d. shows a remarkable effect of
parallelism. Candidate a. is suboptimal because of MAX-DIST, and yet a. and d.
differ in the size ofthe diminutive reduplicant. Theorrectsize ofthe diminutive
reduplicant is achieved by a higher ranked constraint which does not directly evaluate
diminutive correspondence. An interaction exists becabseadistributive base
containsthe diminutive reduplicant. In a serial derivatiotine interaction between
MAX-DIST and the size of the diminutive reduplicant is unexplainable. In a parallel
derivation one expectsigh rankingconstraints to exert an effeaver theentire
word.

As a point of logic, a serial derivatiamould not need toexplain such an
interaction. The optimal diminutive form would be derived, and would serve as the
input for distributive reduplication. A potential problem facing the serial account is
that the input to distributive formatiohibada’, contains structure that would need
to be erased. Firsprimary stress, but nosecondary stress, would need to be
reassigned. Second, in order for there not to be an interaction of the type seen in the
preceding tableauhe correspondence relation betweendingnutive reduplicant
and base would also need to be erased. Otherwise Gen could change the exponence
of the diminutivemorpheme, and an interaction between MAX-DIST and the
diminutive reduplicant would occur. These two changes to the diminutive stem are
unnecessary complications to the grammar, given that parallelism derives the correct
forms. Whilethe serialaccount wouldhot need toexplainthe interaction between
MAX-DIST and the diminutive @uplicant, it would need to explain why the relation
between reduplicant and base is obliterated between levels. A further problem is that
there is no evidence for intermediate stages, because the constraint rankings do not
differ. Serialism would also posit an intermediate stage for DIM-DIST stems, where
the input to diminutive is the distributive stéxadbada’.

The optimal shape dhe reduplicants iDIM-DIST stems is ¢ V-G VG -,
which also follows from the constraint ranking established for single reduplications.
(41) DIM-DIST

DIM-DIST-bada? OCP/NoLink MAX-DIST NoCoda MAX-DIM
a. wsbi-bod-boda? *k *k -
b. bid-kod-boda? *k Kok | —
c. bib-tv-boda? *| Xk *k S
d. bi-be-boda? Hok | * Kk

Candidate a. best satisfies the constraint hierarchy. The suboptimal candidates incur
fatal violations of NoCoda (b), OCP/NoLink (c), and MAX-DIST (d).
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Regardless of affix order, the four candidate shapes can be winnowed down
to two, based on purely phonological grounds. Candidates withC YC -C VC shape
incur a fatal violation oNoCoda. Candidates with C V€ -C V shape incur a fatal
violation of OCP/NoLink. Of théwo remainingcandidate shapes,C V;C V and
C,V-C,VC,, both share the property that thial reduplicant has the shapg C V.
Selection otthe optimal candidate thusts orselectingthe correcshape for the
second reduplicant.

The optimal reduplicant shapes obey MAX-DISTile¢ expense of MAX-
DIM. An interaction occurs because the the base of the r@abeplicant contains the
segments of thener reduplicantthere is a direatelationship betweethe size of
reduplicants and bases. h&h DIST is outermostjts base containdiminutive
material. Here, obeying MAX-DIST coincides withminimizing the size of the
distributive base, reducing the size of the diminutideipcant. A smaller diminutive
reduplcant incurs more MAX-DIM violations. Stihe optimalDIST-DIM stem is
C,V-C,V-, with a smaller diminutive reduplicant. When DIM is outermost, its base
contains distributive material. Obeying MAX-DIST results in increasing the size of
the distributive reduplicant; its base remawrsnstant. A largedistributive
reduplicant coincides with a largeiminutive basend a greatenumber of MAX-
DIM violations, making the optimal DIM-DIST candidate C \,-C YC -.

The correct shapes of the redegilive morphemes can be derived in parallel,
regardless of therder ofreduplicative affixes.Nothing special need be said about
words with multiple reduplicative affixes. The only requirement is that the input have
the correcimorphologicalstructure. Everything else follows frorthe constraint
ranking independently requirddr single reduplications.Having established that
shape can be derived in parallel | now turn to fixed segmentism.

4.2. Fixed segmentism

Recall that fixed segmentisrasults in a violation of Dependence. In order
to derive the correct pattern of fixed segmentism we must establish an overall ranking
of thedifferent Dependence constraints for diminutive and distributive morphemes.
I will limit the discussion to the stems which contain schwa vowels.

In the analysis othe diminutive, | established thahe phono-constraint
*Stressed-schwa dominates DEP-DIM. Recall that the difference between diminutive
and distributive was thahe distributive reduplicantolerated stressedchwas.
However, no ranking betweeDEP-DIST and *Stressed-schwa was provided
because, as mentioned in note 14 in section 3.2rdlél candidatébid-bada’ also
violates Contiguity-DIST. Therefore, theanking of Dependence-DIST and
*Stressed-schwa cannot be determined. However, when the distributive reduplicant
is CV- (as in the DIST-DIM stems{ontiguity istrivially obeyed, establishing the
following ranking:
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(42) Dependence-DIST, *Stressed~> Dependence-DIM

It is important to keep in mind that the addition of the distributive morpheme will not
affect initial stres? So, inthe following discussionstressremains orthe initial
syllable in accordance with Align(Prwd, L, Ft, L).

Because we arenly examiningroots with schwa, there arewvo vowel
qualities to considetheroot vowel o or the fixed segment Freely generating all
relevant candidates produces fopossible vowel melodiedor the double
reduplicationss-9, i-9, &1, andi-i. The optimal candidate will obey Dependence-
DIST and *Stressed-schwiaring poorly on Dependence-DIMIhe prediction is
that for all stems, the distributive reduplicant will only contain base material and the
diminutive will always contain non-base material.

The optimal shape for DIST-DIM stems ig C {-C V asavé already
established. In the following tableau the shape is held constant, but the vowel quality
varies among the candidates.

(43) DIST-DIM

DIST-DIM-Root Dep-DIST *Stressed- Dep-DIM
a. I»-bo-boda? *|
b. bi-bo-bada? *1
C. be-bi-bada? *1 *1 *
dess  Dbi-bi-bodar *

Candidate d. is theptimal form. Itonly violatesDep-DIM. Thedistributive
reduplicant ishi; its basebibada’. Dep-DIM is violated because tlgminutive
reduplicant isbi, containing a segmemtot in its basebada’. The suboptimal
candidates violate *Stressed-schwa (a), Dependence-DIST (b), or all three constraints
(c). Once again, distributive faithfulness is maintained over diminutive faithfulness.

The preceding tableau illustrates that Dependence-DIST dominates
Dependence-DIM. Aalid rankingargument obtains becaualk candidates obey
Contiguity-DIST. The ranking is determined by comparing candidates b. and d.
repeated in the tableau below.

22 Eorms like /lodbedd?/ are analyzed as having an initial foot that does not bear main stress. The
initial foot satisfies Align-L(Prwd, Ft) and the lackstfess satisfies *Stressed-schwa. For further details
about Lushootseed prosody, see Urbanczyk (in prep).
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44) Dependence-DIST >> Dependence-DIM

DIST-DIM-Root Dependence-DIST Dependence-DIM
b. bi-be-boda? *1
ds= bi-bi-bodar *

In the optimal candidate, every segment of the distributive has a correspondent in its
base. Higher ranking Dependence-DIST compels violation of Dependence-DIM,
resulting in identity betweemhe distributive and its baseyhich contains the
diminutive reduplicant. This identity effect explains why the diminutive has the fixed
segment even though it is not stressed.

The identity between the distributive and diminutive reduplicant is an instance
of over-application of fixed segmentisfas pointedout to me byLauraWalsh).
Over-applicationoccurswhen a phonological alternation appliesth base and
copy, even though the trigger is presentnfy one string(Wilbur 1973; Kiparsky
1986; Meger 1986; McCarthy and Prince 1995). A classic case of over-application
can be seen in the Indonesian nasal substitution below.

(45) Indonesian Nasal Substitution (Uhrbach 1987; McCarthy and Prince 1995)

pikir - moamikir mamikir-mikir think (over)
tari  menari nmenari-nari dance (for joy)
kira  monira menira-nira approximately/to guess

Over-application results becausentity is maintained between reduplicant and base.
See McCarthy and Prince (1995) fdetailed discussion of reduplicativever-
application and Benua (1995) for over-application in truncated words.

The ranking for over-application of fixed segmentism in double reduplications
shows remarkable parallels with the ranking established for over-application in single
reduplications (McCarthy and Priné895) and in truncated words (Benua 1995).
The ranking schemata are presented below.

(46) Over-application Schemata

a Single Reduplications (McCarthy and Prince 1995)
BR-Faith, Phono-Constraint >> 10-Faith

b Truncated Words (Benua 1995)
BT-Faith, Phono-Constraint >> |O-Faith

Cc Double Reduplications
Dependence-DIST, *Stressed>> Dependence-DIM

In all cases of over-application, high-ranked reduplicative (and truncatory) faithfulness
compels violation of lower-ranked bafsthfulness. In single reduplications and
truncated words, th&aithfulness ofthe base is regulated by IO-Correspondence,
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while in double reduplicationghe faithfulness ofthe base is regulated by BR-
Correspondence.

In the DIST-DIM stems, initial stress compels the presence of a fixed segment.
Because DE-DIST is high ranking, it compels the presence of the fixed segment in
its base. which contains the diminutive reduplicant.

The pattern ofixed segmentism iDIM-DIST stems alsdollows from the
same ranking. Recall that the optimal shapg is C,V-G VC ; again, only vowel quality
varies among the candidates.

47) DIM-DIST

DIM-DIST-Root Dep-DIST *Stressed- Dep-DIM
a. »-bod-bodar *|

b. s=hi-bod-bodar *

c. be-bid-bada? *1 *1 *

d. bi-bidboda? *1

Candidate a. violates *Stressed-schwa and candidates c. and d. violate Dependence-
DIST. Candidate b. is optimal becausgR  oalytains base material {R+ bad;
Bpist=baday).

Over-application does not apply in DIM-DIST stems because the diminutive
base (thedistributive reduplicant) has strongerfaithfulnessrequirement. The
distributive must be faithful to its base, which is regulated by IO-Faith.

Regardless of affix order, the correct pattern of fixed segmentism is selected
because the distributive maintains identity witlbése, while the diminutive is always
unfaithful toits base. High-ranking Align(Prwd, IEt, L) and *Stressed-schwa
ensure that theitial reduplicant is always Ci. Thuke two vowel melodies to
choose from arei-i andi-a. When distributive ioutermost (DIST-DIM), the
identical vowel melody is optimal. Fixed segmentism over-applies. When the
diminutive isoutermost (DIM-DIST), thenon-identical vowel melody is optimal.
There is normal application of fixed segmentism. In both DIST-DIM and DIM-DIST
stems, obeying Dependence-DIST results in violation of Dependence-DIM.

4.3  Summary

I have shown thagparallelism ofconstraint evaluation results tine correct
shape andixed segmentism idlouble reduplications. Previous accounts required
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cyclicity and subjacency. Subjacency is inappropriate toustdor the CV- alternant

in the DIST-DIM stems because a procesardfgemination explainghe pattern.
Further,subjacencyannot account for the CV- alternamtich occurwith single
reduplications. Cyclicity is not needed because with the advent of Correspondence
Theory, reduplicant and base are necessarily adjacent in the Butput.  Recall that in
Broselow's analysis cyclic reduplication ensured that the segmental content of the affix
was obtained from an adjacent string. In addittbe,identity effect, previously
attributed to the cycle, is reanalyzed as an instance of over-application.

The DIST-DIM pattern of double reduplication seemed to provide evidence
for an intermediate stage in the derivation. sdtial analysisvould posit an
intermediatestage inwhich DIM is affixed first. However, we saw that the
distributive constrainexerts aninfluence over the diminutive shape andixed
segmentism.

One final point is that the constraint rankings for the two reduplicative affixes
follow a pattern: thedistributive R/B correspondence constraints dominate the
diminutive ones. This is schematized as:

(48) DIST-Faith >> DIM-Faith

The distributive reduplicant is more faithful to its base than the diminutive: it contains
more segments and contains only base material.

Two questions arise regardinige ranking in(48). Thefirst is why the
ranking should be as it is, and the second concerns encoding this relative ranking in
the lexicalentries of reduplicative affixes. The answer to both of these questions is
the same if the distributive morpheme is a root reduplicant. Specifying the distributive
template as REfs; =Root rather than REL?  =Afx proves to be an instance of the
general schema:

23 Adjacency of reduplicant and base is problematic for double reduplications with a reduplicative
infix. The reduplicative infix is not part of the base, as the following DIST-DIM stems from Thompson
(Interior Salish) show.

0] Thompson (Broselow 1983: 329)
a

sil calico
b sksil DIM
c sil-sil DIST
d sil-stsil DIST-DIM

It appears as if the segments of the diminutive affix (an infix) are skipped over in (id). This pattern also
violates subjacency because the distributive contains segframt& non-adjacent sterBroselow
attributes the transparency of the diminutive to its status as an infipr@hesegshat the diminutive

attaches to a syllable (the locus of its attachment site is sensitive to stress) and does not produce a new
stem, making it exempt from the subjacency condition. FolloBimgelow’s insight, Urbanczyk (in

prep) investigates the morphological vs. prosodic conditions on bases, to explain why infixes are not part
of the base. This pattern does not offer evidence for a serial derivation because it is not clear which stem
has precedence (DIM or DIST) in forming double reduplications.
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(49) Meta-Constraint on Root and Affix Faithfulness (MP 1994a; 1995)
Root-Faithfulness >> Affix-Faithfulness (universally)

The fact that distributive correspondence dominaliesnutive correspondence
follows from the universal ranking in (49). McCarthy and Prince (1995) propose that
correspondence holds between input aadput, aswell as between base and
reduplicant. If the distributive is a root and the dirtive is an affix, then the ranking

in (48) is an instantiation of (49). The two faithfulness schemata refer to the same set
of constraints, the only difference is that one measures I/O faithfulness and the other
measures B/Raithfulness. (See MP 1995 for aliscussion ofother possible
interactions between correspondence constraints.)

Analyzing the distributive template as a Root proves to be an enterprise in its
own right. Therefore | will just mention some of the issues which are raised by this
proposal.

The first issue is to determirtee constraints that characterizot shape.
The analysis thus far assumes that the distributive is an affix, and therefore its syllable
size obeys Afxo. While McCarthy and Prince (1994djscuss several constraints
on the shape of Stem and Affix, it is more problematic to provide a uniform theory for
roots. Forexample, itdoes notseem possible to reconcile concatenative
morphological systems such as English with non-concatenative morphological system
like Arabic. A key issue is to determine the constraints on canonical root shape and
how they affect the size of reduplicative affixes.

The second issue is to provide evidence thatdistributive morpheme
exhibits rootlike properties in Lushootseed. First, ¢thaonicalroot shape in
Lushootseed is CVC. Snyder (1968t) reports that 68% of the 7000ts he
collected are CVC anddC (Southern Lushootseedyo, thedistributive has the
canonical root shape. Second, Broselow (1983: 337) propos#setinadrphological
structure of inherently reduplicated words I8piS'cat’ is root+root.

(50) stem
root root

pis pIS

While a systematic study of inherently reduplicated words in Lushootseed has not yet
been conducted, Broselow's proposal supports analyzing the distributive morpheme
as a segmentally empty root. Third, the distributive exhibits the prosodic properties
of roots. Two points are that, in post-tonic position, both roots and distributives may
have syncopated vowels, and both allow schwa to be stressed.

Further investigation is required to provide conclusive evidence that the
distributive is aroot. The proposal hashe advantage that thithfulness
requirements ofhe distributive anddiminutive follow a universal ranking schema.
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The individualproperties ofsize andfixed segmentism follow fronthe universal
ranking of root faithfulness over affix faithfulness.

5. Concluding remarks

The analysis oflouble reduplications in parallel has shown some striking
results. Primarily, a pattern of reduplication which seemed to present evidence for an
intermediatestage (DIST-DIM)actually shows thahigh ranking reduplicative
constraints exert an effect on unrelatsgtuplicative morphemes. This is
guintessential parallelism. the double reduplications wetrily derived with an
intermediate stage, a subsequent reduplicative morpheme could not disrupt the results
of the first stage.

The patterns of Lushootseed double reduplication illustrate thserial
theories of reduplication (with an actual copy mechaniime)cycle isrequired to
ensure that reduplicant and base are adjacenparkdlel OT, theadjacency of
reduplicant and base in the output obviates the need for cyclicity.

Identity effects whicthad previously been attributed to the cycle are shown
to be an instance of over-applicationfigéd segmentism idouble reduplications.
When the morpheme with higher-ranked faithfulness requirem@néxedes the
morpheme with lower-ranked faithfulness, identity is enforced. This pattern of over-
application shows striking parallels with identity effects in single reduplications and
truncated words. It further shows that ttreicial ranking is with RED-Faith
dominating BASE-Faith. BASE-Faith can tegulated by I0-Correspondence or
BR-Correspondence.

Finally, regardless of the morphological structure of the input, the Constraint
Hierarchy (or grammar) of Lushootseed selects the correct candidates for all patterns
of reduplication. Any alternations in size arftked segmentism ahe reduplicants
follow from the interaction ofjeneral phonotactic constraints with reduplication
specific constraints. This parallel analysis has been argued to be simpler than a serial
account which would posit an unwarranted intermediate stage.
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