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Abstract. This paper proposes a model of stress assignmemwitich metrical structure

is built serially — one foot at a time — througBexies of OT-style evaluations. Iterative
foot optimization (IFO) is made possible in thenfiavork of Harmonic Serialism, which
defines the path from an input to an output wideses of gradual changes in which each
form is more harmonic than its predecessor, redat a constraint ranking. Stress
assignment in IFO is compared to parallel OT and found that they predict different
classes of languages even when the same standesd sbnstraints are considered. IFO
makes the strong prediction that decisions abouticaé structure are made locally,
while parallel OT predicts stress systems with towal interactions. The interactions of
stress with syllable weight, vowel shortening, @dde restrictions are considered, and in
all cases it is shown that attested languages igxbdal interactions, while parallel OT
predicts non-local counterparts which are not tjeatested.

1 Introduction

Harmonic Serialism (HS) is a variant of Optimalifyheory that combines
optimization with a derivation. HS was discusseckfty by Prince and Smolensky
(1993/2004:6-7, 94-96) but was at the time putesifavor of now-standard parallel
Optimality Theory (henceforth “parallel OT” or silgp‘OT”). McCarthy (2000, 2006,
2007ab, to appear-ab) has recently demonstrated H&ential to address some of
parallel OT’s well-known problems and has showr tha typological predictions of HS
— that is, the range of phonological grammars thatedicts — may differ importantly
from those of parallel O3

! Many thanks are due to John McCarthy and Joe Ratgelp on this work. Thanks also to the members
of the fall 2007 %-year seminar at UMass Amherst and the audiené#USMDRUM 2008 at Rutgers for
helpful comments and suggestions.

2 McCarthy (2007a) proposes a variant of HS callptif@ality Theory with Candidate Chains (OT-CC) as
a way of modeling phonological opacity, which H8red handles no better than OT. | will continuestier

to the framework | adopt in this paper as HS, thotlnge claims in this paper are largely consistatit the
additional architectural assumptions of OT-CC.

% See also Pater (2007, 2008ab), who suggests adogs in a framework with constraint weighting
(rather than ranking), as well as Wolf (2008), whrmposes a theory of the phonology-morphology
interface based on OT-CC (McCarthy 2007a), andeEI{2008), Jesney (2008), and Kimper (2008) who
adopt variants of HS to deal with prosodic circunption, positional faithfulness, and local optitiha
respectively. See Jacobs (2008) for an applicatf@T-CC to stress.



This paper proposes a HS-based model of stresgnassint, in which foot-
placement is determined by a series of optimizatiaand finds that its typological
predictions indeed differ significantly from those parallel OT when the same
constraints are used. Importantly, a class oflgrgnattested grammars is predicted by
the parallel OT analysis of stress using standarelss constraints from Prince and
Smolensky (1993/2004) and McCarthy and Prince (&R%hd this class of grammars is
correctly predicted not to exist by the HS-basedleho The common feature of these
unattested stress systems is that they containawah-nteractions between stress/foot
placement and other phonological properties andqases in the word. Parallel OT
makes these incorrectly non-local predictions abelkiit can and cannot affect stress
assignment because of its ability to parse a wotal feet in one swoop. The present
model prevents these non-local interactions by gedmg iteratively with foot-building,
effectively limiting the properties of the word thean affect foot placement at each
iteration. This paper thus concludes that HS weighial foot-building provides clear
advantages over parallel OT in the domain of rhythstress.

The organization is as follows: In section 2 | disg the details of the present
proposal and illustrate how stress is assignedSnniith these assumptions. In section 3
we turn to cases in which HS and parallel OT hafferént predictions — in all cases it
will be shown that HS is superior to parallel OTaamodel of stress and its interactions
with other processes because it effectively enforee locality restriction on foot
placement decisions, and this has positive typoddgtonsequences. In section 4 |
discuss some formal consequences of adopting thesy \of stress assignment,
particularly for the proper constraints for desicrgometrification. Section 5 concludes.

2 Iterative foot optimization

This section outlines the specifics of the pregeaposal for stress assignment, in
which word stress is assigned by iteratively buaidthe best foot with a series of OT-
style optimizations. | will refer to this proposad HS with iterative foot optimization
(HS/IFO or IFO). The substantive assumptions f&/IHO are laid out below. First,
some background on HS is provided, followed by grlanation the assumptions of IFO



and an illustration of how it works. This sectioancludes with a brief look at how
HS/IFO compares with two of its predecessors ifabkstress assignmett.

Before moving on, the sense in which | mean ‘itggatshould be made clear. In
many rule-based theories of stress, “iterativeérgto the directional application of rules
that build metrical structure. This is often digilished from non-iterative parsing, in
which a stress rule applies only once, yielding-ntoythmic stress (Hayes 1995: 113).
Here, “iterative” simply refers to the fact that HS, OT-style evaluations occur
repeatedly until convergence (as defined belowhe &ntire grammar is iterative in this
sense, and | will refer to a particular derivatiostgp or evaluation as an “iteration.” Not
coincidentally | will also be primarily concernedtlwstress systems which are iterative
in the traditional sense, but the specifics of W also extend to other stress systems,
for which the constraint ranking, rather than aabynparameter, determines whether
multiple feet are built.

2.1 Harmonic Serialism

HS shares with parallel OT several trademark festurincluding the
characterization of a language as a ranking of smm@sumed universal set of constraints,
but it departs from parallel OT in its assumpti@f®ut how this ranking is accessed as
an input becomes an output. In parallel OT any alhdnutations of an input are
performed in parallel and the resulting candidatresevaluated once with a single winner
chosen relative to the ranking of the constraimiscontrast, an input to a HS grammar is
gradually altered to reach an output, with eacltp dte the derivation chosen by
optimization over a set of alternatives derived “dping one thing” to the previous
iteration’s output (Prince and Smolensky 1993/2084: The same ranking is used at
each iteration and the derivation terminates winenitput to an iteration is returned as
its own best output, as this indicates that notaufdil changes result in a more harmonic
output relative to the constraint hierarchy. Atustration of this basic difference
between HS and parallel OT is shown in (1) and (2).

* For more extensive background on HS, see thearefes cited in the introduction.



(1) Parallel OT: /in/~ [out]
One step, where /in/ and [out] may differ in anyg afl ways.

(2) HS:/in/—=inty — int; — ... = [out]
Series of steps, where there may be intermediatesfcand each form differs by
exactly one change from, and is more harmonic tisupredecessor.

In formal terms, ©N and EvAL work the same in HS and parallel OT, whilenG
and the relationship betweerEand EvAL are different. The 8V of HS does not have
the ‘freedom of analysis’ which is familiar from naslel OT's GN (Prince and
Smolensky 1993/2004). Instead, it only providesdudates differing in at most one
respect from the input at each iteration. What t®@as one difference is a matter for
investigation, an enterprise to which this papentended to contribute. TheeG-EVAL
relationship also differs in HS, in thate@® and B/AL are in a loop until convergence:
GEN produces a set of single-change candidatea) EEhooses the most optimal one
relative to the constraint hierarchy of the langyaand this intermediate output is passed
back to &N for another iteration in which all single-changandidates from this
intermediate input are computed and then compared.

Because of the nature of optimization, it is troneHiS as well as in parallel OT
that any form that wins over a faithful candidaseless marked with respect to the
constraint hierarchy. This is because a form wimolates a faithfulness constraint can
only win when it better satisfies a higher rankearkedness constraint. The result is that
derivations are always harmonically improving. Edorm is more harmonic than its
predecessor and less harmonic than any subsegoieni this is guaranteed by the
architecture of the system.

The winner at any of the iterations is tloeally optimal candidate (terminology
following McCarthy 2007a, et seq.); it wins whemyared to the members of a limited
candidate set, which includes only the input tot tikeration and forms that are one
change away from the input. Each intermediate foria derivation is a local optimum,
and when one iteration’s local optimum is returagain in the following iteration, the
derivation converges because no other single chartggrmonically improving.



Parallel OT, in contrast, evaluates in one swoapickates which differ in any
number of ways from the input, and thus alwaysdititeglobal optimum relative to that
input and constraint ranking. Sometimes a HS déion converges at a global optimum,
but sometimes not, and in the latter case we tiad the predictions of parallel OT and
HS may differ even when the same constraint ranlargmployed. Failure to reach the
hypothetical global optimum in a HS derivation occwhen it is not reachable in a series
of gradual, harmonically improving steps, howeveneostep has been defined.
Importantly, as we will see in this paper and hasrbshown in other recent work (e.g.,
McCarthy to appear-b), parallel OT’s global optimumay not be the typologically
desirous output. Thus, HS's failure to reach saichndidate is not a failure at all.

2.2  Gradualness in IFO

Because of the requirement thaNFroduce only candidates with one difference
relative to the input, derivations are gradual. wdwer, it is necessary to assume some
theory of gradualness (that is, oEX§ in order to make claims about the predictions of
HS, and the present case is concerned with whdttro@nstitute a gradual way to build
metrical structure. | will adopt the assumptioattgradualness in the domain of metrical
structure-building is instantiated by construingnéodifference’ as the addition of one
headed (that is, stressed) metrical foot. Thusaah iteration &\ produces candidates
corresponding to all possible ways of adding onet fto that input (in addition to
candidates representing other kinds of single obs)ng B/AL selects among these
candidates based on the constraint hierarchy, atiess derivation proceeds by building
the ‘best’ next foot each time.

For the purposes of this paper | will follow mosbnk in metrical theory in
assuming that predictable stress (our focus herept underlying, and the job of the
grammar is to account for stress patterns by mgldnetrical feet from scratch. The
relationship between metrical structure and Richridgshe Base (Prince and Smolensky
1993/2004) is complicated by moving to a derivagidheory, as the question of whether
it is feasible to gradually remove unwanted streestirom hypothetical input forms
becomes important. Interesting though it is, tiugstion is left to future work. As we



will see, adopting this simplifying assumption al® us to easily compare HS/IFO and
parallel OT methods of foot-building.

2.2.1 Additional assumptions

| will also assume that €31 is restricted to producing candidates with feet tre
maximally disyllabic and have exactly one syllabésignated as a headAn exhaustive
list of the candidates for the first iteration tfess assignment in a five syllable word is
shown in (3). The candidate set includes the fidittendidate (in bold), while the other
candidates exemplify all possible ways of buildangingle foot given these assumptions:
the five possible monosyllabic feet, the four pblestrochaic (left-headed) feet, and the
four possible iambic (right-headed) feet. The magkof markedness constraints on
metrical structure will determine which of theseimal, since we are concentrating on

cases in which stress is not present in the odignpait.

(3) Candidates for first foot in a five-syllable word

66666 (‘o)oocoo o('o)oco oo('o)oo ooo('o)o
oooo('o) (‘oo)ooo o('oo)oo oo('o0)o ooo('60)
(c'c)oococ o (c'c)oc oo(c'o)o ooo(c'o)

A further assumption adopted in this paper is tbat structure can be built by
GEN, but not altered or removed. Any foot that isltbmi the course of deriving stress is
inherited by every member of the candidate sestdrsequent iterations, an assumption
that | will call strict inheritance Thus, any foot structure chosen as optimal at an
iteration is kept throughout the derivation, ane therivation is monotonic, adding
exactly one foot each time until convergence. ©mesequence of strict inheritance is
that subsequent foot building can only parse ‘fi@glables, i.e., those that are not yet in
a foot. This requirement is familiar from Princ985) as the Free Element Condition,
given in (4). Similar notions have been adopted argued for in other work (e.qg.,
Steriade 1988).

®> The disyllabic maximum may eventually need to éexed for unbounded or ternary stress systems, but
it will suffice as a restriction on &3 for the analyses in this paper.



(4) Free Element Condition (FEC; Prince 1985:479)
Rules of primary metrical analysis apply only t@e&Elements — those that do not
stand in the metrical relationship being estabtishe

To give an example of this assumption at work,hé tandidate with a left-
aligned disyllabic trochee, do)coo, is the most harmonic candidate among all those in
(3) at the first iteration, then the set of cantkgdafor the second iteration will be those
shown in (5). This set includes a faithful cantkdéagain in bold), which inherits the
structure from the previous output but adds no mamd it also includes all the
candidates derivable from this input by buildingeolitit foot on its remaining free
syllables, since, by the assumption of strict iithece, subsequent iterations are barred
from altering previous feet in any way. By assuoipive also impose a ban against the
incorporation of free syllables into previously bdeet. Thus, if (c)ococc emerges as
the winner in the first iteration,dc)ccc would not be a candidate in the second iteration.

(5) Candidates for second foot in a five-syllable waigen input (co)coo
(‘'oc)ooo (oo)('c)oc  (‘oo)o(‘c)c (‘oo)oo( o)

(‘oo)('oco)o (‘'oo)o('oo) (‘oo)(c'c)c (‘oo)o(c'o)

Given the assumptions laid out in this section, {)strates examples of
derivations that are not permitted. The derivatior(a) is not allowed because it is
insufficiently gradual. &N does not produce candidates with more than oneadded
in a single step. The derivations in (b) throufjlafe not permitted because the form on
the right in each case violates strict inheritawa# respect to the preceding forms. The
derivations in (b) and (c) violate the subtype wicst inheritance covered by the FEC.
The cases in (d)-(f) show that strict inheritansesometimes a redundant assumption,
because the last step in these derivations wouldb@darmonically improving even if
GEN permitted them as candidates. For instance, )n ifdnput /osocos/ becomes
(‘'oo)ooo, then (oo)ooc must have been more harmonic than its competitack)ding
ooooo, at the first step. Thus, a subsequent iterafiocessing the same constraint

ranking could not possibly judgescos to be more harmonic thahst)ooo, assuming



all else is equal. The same goes for the derinatio (e) and (f). The FEC violations in
(b) and (c), on the other hand, could potentiadisutt in harmonic improvement, and in

these cases the assumption is not redurfdant.

(6) lllicit derivations

Hypothetical derivation Reason disallowed

a. coooe + (‘o0)('60)o Insufficiently gradual

b. (o6)occ + (‘6)('co)oo Strict inheritance / FEC

c. (oo)ooo + (‘o)(c'c)oo Strict inheritance / FEC

d. 66666 — ('66)000 + GGGGG Strict inheritance / (Not improving)
e. 60066 — ('66)066 + ('6)o6G0 Strict inheritance / (Not improving)
f. ooooo — (‘66)oco + (6'6)oco Strict inheritance / (Not improving)

2.2.2 Summary

In sum, the proposal here is that feet are bhilbugh a series of optimizations
which always choose the best foot to buildENGroduces candidates with feet that are
mono-syllabic or disyllabic, with exactly one sylla designated as head. The additional
assumption of strict inheritance dictates that Wwhisyllables constitute a foot’s
membership and which syllable is designated as headot alterable in the course of
deriving word stress.

Importantly, while deriving stress patterns is tbeic of this paper, other changes
which are sufficiently gradual will also compete edch foot-building step when the
entire grammar is set into motion. That is, atheigeration, both the be&ind of change
is considered (whether to delete a segment, ouitd b metrical foot, for example), and
also the besnstanceof the best change (e.g., thestway to delete one segment/feature,
or thebestway to build one foot). For the purposes of explp the consequences of the
present proposal, | will generally only considepst in which building a foot is the best
possible kind of change, and | will not includenny illustrations candidates which have

® Strict inheritance also becomes less redundamhér processes, such as deletion, can be intedesith
stress assignment. | leave to future investigatenquestion of whether the predictions of stribteritance
are correct in these cases, and simply adopt therggion here.

"It is conceivable that morphologically complex wsmwill appear to require metrical reanalysis i th
course of the derivation, but this is non-probléematither we assume that morphology is cyclic #rat
post-lexical strata can treat faithfulness to tedal phonology's input as a violable constraimt,we
assume that we have access to the morphologyawgy, and thus build metrical structure only ondd w
access to morpheme boundaries which may or maglay role in stress assignment.



undergone other operations, unless directly rekev@ne should bear in mind that the
presence of only stress-addition candidates inethiesstrations may be considered an

abstractiorf.

2.3 lllustration

In this section | illustrate the workings of HSOFRwith a stress derivation for the
language Pintupi (Hansen and Hansen 1969, 1978hwias been analyzed as having a
guantity-insensitive trochaic stress system (Hah@35: 62). Quantity-insensitive stress
systems do not respect syllable weight, either iseaowel length is not contrastive in
the language or because the language simply ignore®intupi falls into the latter
category — vowel length is indeed contrastive, $itess appears to be indifferent to it:
main stress is initial, with secondary stressenéplon odd-numbered non-final heavy
syllables. | analyze Pintupi with left-aligninghét is, left-to-right) syllabic trochees,
adapting the standard analysis from Hayes (1995).

The constraints employed to describe this and egplEnt stress systems are
familiar constraints for defining metrical structum OT. First, we will assume the
constraints BRSESYLL, defined in (7), and AFTL/R, defined in (8). RRSESYLL
provides the impetus for foot-building, while grewily defined ALFTL/R, from the
generalized alignment family (McCarthy and Prin€@93a), prefer feet to be aligned as
far as possible to the edge of the word, simulatimgctionality. These constraints are
defined exactly as they usually are in parallel @Blyses, though they will ultimately
result in different predictions because of the ed#hce between parallel and serial

evaluation.

(7) PARSESYLL : Assign one violation mark for each syllable timhot a member of
some foot.
(8) ALLFTL/R: For each foot in a word assign one violation mimkevery syllable

separating it from the left/right edge of the word.

8 Choosing the best kind of change at each iterasian property that is not directly encoded in H&-
variant OT-CC (McCarthy 2007a). In OT-CC the gramnnenly chooses the best order of changes
indirectly, by allowing outputs of chains (derivats) to compete. Whether process competition et ea
iteration indeed exists is an open question, thdugtve assumed here that it does.



In order to enforce left-headed feet (i.e., trochemver right-headed feet (i.e.,
iambs), the constraints in (9) will be necessaihese are equivalent to thedRvPE
constraints of Prince and Smolensky (1993/2004:63pnosyllabic feet are assumed to

satisfy both constraints.

(9) 1AamB/TROCHEE: Assign one violation mark for a foot whose heacdot aligned
with the right/left edge of the foot.

Finally, to account for the strict disyllabicity déet in Pintupi, a constraint
preferring disyllabic feet is necessary. In OTotfdinarity constraints are generally
called upon to dictate a minimum foot size, andldé@ this strategy as well. However,
FTBIN as standardly defined (“Feet are binary undeabidl or moraic analysis”; Prince
and Smolensky 1993/2004: 56) effectively puts adpait minimum on feet and cannot
force disyllabic feet. Therefore, | will assumdldwing Hewitt (1994) that standard
FTBIN is actually two constraints, one preferring feathvat least two syllables, as in
(10), and the other preferring feet with at leastrioras, as in (11). Not surprisingly,
FTBIN(n) assigns violation marks exactly like traditiof&alBIN. We might then view

this proposal as simply adding the constrairBiR(c).

(10) FTBIN(o): Assign one violation mark for a foot with fewdsah two syllables.

(11) FTBIN(n): Assign one violation mark for a foot with fewdsan two moras.

For a syllabic trochee stress pattern these constrenust be ranked so that a
five-syllable input écoco/ is ultimately parsed asdo)('oo)o in a series of gradual foot-
building steps. | will assume the derivation proceeds as showflR) with a five-
syllable word from Pintupi. At the first foot-bdihg step a left-aligned disyllabic
trochee must be optimal, such tlgpyiy)kalatu wins. At the second step, another
disyllabic trochee is built adjacent to the firgiglding ('‘puwin)('kala)tu. A subsequent
step will signal convergence when this form is ag&iturned as the optimal candidate,
which indicates that additional foot-building doed improve harmony.

° | ignore degrees of stress.

10



(12) Syllabic trochee derivation for Pintupiizkalatu ‘we (sat) on a hill
puligkalatu — ('pulin)kalatu — ("pulin)('kala)tu

In the first step, a left-aligned disyllabic tr@eh beats every other possible
candidate (see (3) for an exhaustive list). THaetu in (13) shows this step and
indicates which rankings must obtain to achieve tutcome. This and subsequent
tableaux in this paper are in a modified compaeatormat (Prince 2002). The intended
winner in (b) is indicated with an arrow, and thembers in the cells correspond to the
number of violation marks incurred by that candidan that constraint (replacing the
familiar *’'s). The violation profiles for each ¢fie losing candidates may also include a
W oran L. AW in a cell indicates that the winginandidate, in this case (b), satisfies
the constraint in that column better than the losgresented by that row (i.e., the
constraint is “winner-favoring” in that compariso@ah L indicates the winning candidate
does worse (has more violations) than the losethahconstraint (i.e., the constraint is
“loser-favoring” in that comparison). If the winmend loser receive the same number of
violation marks for a particular constraint, neitteeW nor an L is indicated. Ranking
arguments can easily be made on the basis of taido of the W’'s and L’s. For the
intended winner to win, every L in the tableau musipreceded in the same row by a W.
This follows the familiar requirement that the heghranked constraint which can
distinguish between a winner and a loser must faverwinner. Thus, returning to our
example in (13), ALFTL must dominate ALFTR according to rows (c), (d), and (e), and
TROCHEE must dominate AMB according to row (f). BRSESYLL must also be high
enough ranked to compel building this foot evenutiiodoing so causes violations of

IAMB and ALFTR, as row (a) indicates.

11



(13) Ranking arguments front'dteration:
PARSESYLL >> |AMB, ALLFTR; ALLFTL >> ALLFTR; TROCHEE>> |IAMB

/pulinkalatu/
‘we (sat) on a hill ! ! !
1% iteration | PARSESYLL | TROCHEE| ALLFTL | IaMB | ALLFTR
a. puinkalatu Ws | L | L
- b. (‘pulin)kalatu 3 : : 1 3
c. pu(ligka)latu 3 W 1 1 L2
d. pdig('kala)tu 3 W 2 T
e. puigka( latu) 3 W 3 1 L
f.  (pulin)kalatu 3 Wi o L 3

To complete the analysis it is necessary to caatithrough the derivation and
confirm that the rankings we need at the firstaitein are consistent with those required
at subsequent iterations. Additional ranking argot® can also be made as the
derivation proceeds. At the second iteratiopyiy)( 'kala)tu wins over its competitors.
As row (a) of the tableau in (14) shows, this reggiithat one additional ranking be
assumed: RRSESYLL >> ALLFTL. A familiar requirement from stress analyses in
parallel OT is that this ranking must hold to degthmic stress; otherwise, a single foot
remains at the left edge and additional feet atebndt (McCarthy and Prince 1993a).
The same holds in HS/IFO as well.

(14) Ranking argument from"iteration: RRSESYLL >> ALLFTL

(('pulin)kalatu) : :
2% jteration | PARSESYLL ' TROCHEE | ALLFTL | IAMB | ALLFTR
a. (pulin)kalatu W 3 L L1 | Ls
> b.  (pulip)('kala)tu 1 i 2 2 | 4
c. (pulig)ka(latiu) 1 W 3 2 | Ls
d. (pulin)(ka'la)tu 1 L Wi 2 L1 4

The third iteration requires th&tpy/iy)( kala)tu again be returned as the best
output, indicating that additional foot-building isot harmonically improving, and
signaling convergence. Because the input to teistion, ('pyiy)('kala)tu, contains
only one free syllable, there is only one otherdidate for adding foot structure,

19 will use angled bracketsand) to mark intermediate forms in a derivation wheaytlappear in the
input cell of a tableau to avoid confusion witmda which are reserved for original phonologicggduts.
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('puin)(‘'kala)(tu). This candidate loses on the grounds that itasogsta monosyllabic
foot, even though it features perfect satisfacttdnPARSESYLL. Thus, the ranking
FTBIN(c) >> PARSESYLL is required, as shown by row (b) in (15). Theyammaining
constraint among those we defined in (7) through) ( FBIN(1), which does not

crucially decide any winners. The diagram in (dll@strates the Pintupi ranking.

(15) Ranking argument from Biteration

(("puUlig)('kala)tu)

3% jteration | FTBIN(c) | PARSESYLL
-2 a. (pulin)('kala)tu 1
b. (pulin)(kal)(tu) | W1 L

(16) Pintupi ranking (left-to-right syllabic trochees)

FTBIN(o) TROCHEE
PARSESYLL

ALLFTL IAMB
ALLFTR

In (17) is a summary tableau that shows the fetivdition of this form with this
ranking in place. Candidate (b) wins in the fitsration because it satisfie ROCHEE
and FBIN(c), and is left-aligned to the edge of the word acaadance with ALFTL.
This form is passed to the second iteration wherappears in (e) as the faithful
candidate. At this pass, candidate (f) is choseomimal because it adds a foot of the
proper form (disyllabic trochee), satisfiesRBESYLL better than not adding a foot, and
best satisfies A FTL among the remaining candidates. This form is1\thassed to the
third iteration, at which point the faithful candi@ in (i) is compared to the only
remaining stress candidate, which has added a mtadais foot on its final syllable.
The fully parsed candidate fatally violatesBfiN(c), which outranks BRRSESyLL, and

thus the derivation converges by choosing candidatehe third iteration’s input.

13



(17) Pintupi derivation summary for input /imkalatu/**

-

Ipulinkalatu/ 5 w 5 B x
‘we (sat) on the hill’ z 5 0 i o I
m O e - = —
: . - x S < < <
1% iteration | Y+ - - < = <
a. pulinkalatu W s L L
e b. (pulin)kalatu 3 1 3
c. pdigka(latiu) | 3 W 3 1 L
d. (pulip)kalatu L W1 3 L 3

B 2" iteration |
e. (pulin)kalatu i W 3 L : L1 L3
L+ f. ('pulin)(‘kala)tu E 1 2 12 4
g. (pulig)ka( latiu) i 1 Ws | 2 Ls
h. (pulin)(ka'la)tiu L W1 1 2 1 L1 4

3 iteration
L» i. (‘pulin)('kala)tu ! 1 2 1 2 4
g i. (pulip)(‘kala)(tiu) | w1 : L We | 2 4

Output: (pulin)(' kala)tu

This example shows how familiar OT constraints cmath with the architecture
of HS and the assumptions of IFO derive a simptesst pattern such as the one
exemplified by Pintupi.

2.4  Serial predecessors to HS/IFO

Before moving on it is useful to mention brieflydwprominent predecessors of
HS/IFO and point out the ways in which the theod#éfer from one another. First, rule-
based stress assignment is discussed, followedribges (1990) theory of Harmonic

Parsing.

2.4.1 Standard rule-based accounts
Serial, rule-based versions of metrical theoryfediffrom one another in the
various details of their execution, but they shao&ions of parameterization and rule-

™ In this tableau format a winning candidate at gigalar iteration is indicated by a bullet symhbht
begins an arrow down to the next iteration. Thifial candidate at an iteration (the original inou the
previous iteration’s winner) is listed first befoothers. Lettering is continuous within the defiwaal
tableau to avoid ambiguity in referring to candéegat

14



ordering (see e.g., Halle and Vergnaud 1987; Kad®89; Hayes 1995).
Parameterization accounts for things like diredly and foot type, while ordering
determines when foot-building should take placatret to other processes. Although
HS/IFO is a serial model, it differs from theseerbised models by employing neither of
these things.

Parameterization does not explicitly exist in madelith optimization, which
model preferences as emerging from violable comsgraon well-formedness and their
ranking with respect to each other and to faithéah constraints, rather than from the
setting of binary switches. This much is carriegrofrom parallel OT into HS/IFO, as
both share optimization with violable constraintssthe method of determining output
forms. With respect to directionality for examplkthough the serial parse in the
previous section achieved the same result as atidinal foot-building rule beginning at
the left, the process was actually quite differelt.HS/IFO, as in OT, directionality is
emergent; the best foot is built at each iteratemg this only looks like a directional
parse when the constraints are ranked to prefdigemus feet aligning toward one edge
or the other. In fact, the constraints might iagtée ranked to allow non-contiguous foot
building. If a constraint preferring heavy sylleblto be stressed, e.g. WSP as in (18), is
ranked above A FTL, then it will be more harmonic to build a foo&thplaces stress on
a heavy syllable than it will be to build feet agabusly from the left edge. This is
illustrated in the hypothetical derivation in (19Mere, although ALFTL is assumed to
dominate ALFTR, it cannot enforce its preference for left-aligmifeet at the first
iteration, because higher-ranked WSP requires hegllgbles to be stressed before
anything else. Once the only heavy syllable in ithaut is stressed, the subsequent
footing of light syllables is sensitive toLAFTL’ s preferences, and such feet are filled in
by apparent left-to-right parsing.

(18) WEIGHT -TO-STRESS (WSP): Assign one violation mark for every unstresseaviye

syllable.
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(19) Non-contiguous foot-building in HS/IFO

/LLHLL/
1% iteration | WSP | RRSESYLL | ALLFTL
a. ('LL)HLL W1 Ls L
e b. LL(H)LL 4 2
<> 2" jteration
e. LL(H)LL W 4 2
L+ f. (LL)('H)LL 2 2
g. LLCH)('LL) 2 W s
3 iteration
. ('LL)("H)LL W2 L2
« . (LD(H)(LD 5

Q Output: (LL)('H)('LL)

The other feature of rule-based analyses of sti@skering, is a non-issue in
parallel OT but becomes relevant again in a disesnsef how serial derivations in
HS/IFO are determined. Unlike in many rule-badegbties, processes are not explicitly
ordered with respect to one another in HS, buteadtthe constraint ranking is
responsible for choosing an optimal candidate &nd,tindirectly, an optimal process at
each iteration. The definition of constraints gidays a role in determining the ordering
of processes, and can give rise to ‘intrinsic argdgr In such cases, a particular process
does not result in harmonic improvement until arofbrocess has applied; we will see
an example of this in section 3.2 (see also Mc@atthappear-a for another case of
intrinsic ordering in HS).

These two main differences are important for sgthts/IFO apart from standard
rule-based accounts. Although more work is neetiexhpears that many of the results
of Prince and Smolensky (1993/2004) show the neediblable constraints rather than
for parallelism necessarily, allowing many of th@mal pro-OT arguments to also apply
to HS. Thus, we retain the virtues of a model witilable constraints in HS/IFO and do

not explicitly employ ordered rules and parameteidescribing stress.
2.4.2 Prince (1990)’'s Harmonic Parsing

Prince (1990) discusses a serial theory of meatiton, which he calls Harmonic
Parsing (HP), that has some similarities to thenéaork adopted here. One of the main
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contributions of Prince (1990) was to begin formaly the notion of relative well-
formedness of foot structure and to allow this ® aguiding force in foot building.
Although he retains a directional mode of parsthg,notion of serially building the ‘best
foot’ was already present in HP, and it should ¢fee be recognized as a significant
predecessor to HS/IFO.

There are a number of differences between HP antFBShowever. Because
HP uses directional parsing, a moving window efiety limits the number of feet it
considers at once, compared to the larger setadfdandidates of HS/IFO which are not
constrained by location within the word. As illteged in the previous section this can
lead to non-contiguous foot-building in HS/IFO s@nconstraints preferring apparent
directional parsing are violable. Thus, HP diffédrem HS/IFO with respect to
directional foot-building in the same way as mamagitional rule-based accounts.

The main point of similarity between HP and HS/IIEOn HP’s use of a metric
for determining the ‘best’ foot, foreshadowing woois of relative harmony and
optimization. The formalization is not in termsrahked constraints however, and leaves
little room for language-particular subversiongdlod relative harmony of foot shapes. In
addition, the metric for determining the best foelies exclusively on foot form. In
HS/IFO, as in parallel OT, violable constraints esponsible not only for foot form but
also for foot placement within the word, furthemig the notion of what it means to be
the ‘best possible’ foot.

Prince (1990) stands out as a work in a similan & the proposal made in this
paper, though the present proposal integratestiteréoot building with subsequent
theoretical developments in Optimality Theory. time next section | turn to an
illustration of what sets HS/IFO apart from its iedmte relative, parallel OT, in the
domain of rhythmic stress. In particular, 1 show detaill how HS/IFO makes a
distinction between local and non-local interacsiovith stress, allowing the former and
not the latter, while parallel OT does not.
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3 Locality vs. globality in stress

Adopting HS/IFO for stress assignment makes a murabpredictions about the
typology of stress and its interactions with syldatwveight, shortening and lengthening
for metrical conformity, and constraints on edgéprosodic domains. In particular, all
these interactions must be local and must not redbe derivation to ‘look ahead’. In
this section | show that in each of these caseasl linteractions are attested, but non-
local counterparts are not, and thus, consistetit Wie predictions of HS/IFO, only
interactions which do not require derivational lestiead are attested. Parallel OT,
however, freely predicts non-local counterpartsdoh of the examples, and in each case
we find that such languages are not unequivocdligseed. The conclusion is that
HS/IFO is to be preferred over parallel OT as a ehod stress assignment.

| begin in section 3.1 with an example of an ursi#é non-local prediction of
standard stress constraints in parallel OT firdiced by Hyde (2007) and | show that
HS/IFO does not make the same errant predictionsection 3.2 | examine the well-
known process of trochaic shortening, arguing ithatfound only as a local interaction; |
illustrate that parallel OT predicts a non-locaunterpart and that such a system is not
attested. In section 3.3 | turn to the edge @gin non-finality, and show that languages
respond locally to it, though parallel OT predietsion-local counterpart in which the
effects of non-finality permeate the word. Secti®A concludes this section with a
summary of these cases and reiterates the theat¢ested local processes vs. unattested

non-local ones.

3.1 Stress and weight

There are some otherwise quantity insensitivedaggs that allow monosyllabic
feet at the ‘end’ of a parse in an odd-parity wibr@hd only if the final syllable is heavy.
These have been called generalized trochee (G@udmes (Kager 1992ab, citing Hayes
1991 for the term). This stress pattern is shostrematically in (202

2 Hayes (1995) does not include the generalizedhé®@s a separate class of stress systems, adnst
subsumes such systems under the syllabic trochae,ngositing (1995:102) thatl{ is the only truly
degenerate foot, regardless of the type of language thus allowing languages that employ)(to
nonetheless be syllabic trochees if they normatuire (o). Hayes (1995:103) uses Estonian to argue
for this updated conception of syllabic trocheesdidlition to pointing out that syllabic trocheedaages
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(20) Generalized trochee pattern
a. Odd-parity words b. Even-parity words
ooooH — (‘o0)('oo)('H) ooo6 — (‘o0)('o0)

ooool = (‘oo)(‘oo)L

Some of the languages that are claimed to havepttiern or something like it are
Estonian (Hint 1973; Prince 1980; Kager 1992ab)rd&® (Hercus 1986; Hyde 2007),
and some other Victorian Australian languages (t®24986).

This kind of limited weight sensitivity is cleariptended to preserve alternating
rhythm except when it would create a degeneratg f@o, (L). The languages with this
pattern do not show a preference for stressingyheglables generally, but they take
advantage of a syllable’s heaviness in final posiin an odd-parity word to preserve a
regular rhythmic alternation. GT languages, thpresent a kind of local weight
sensitivity, which we will see is analyzable in bbddS and parallel OT. However,
parallel OT additionally predicts the existenceaaflass of unattested GT-like languages
with non-local weight sensitivity, as shown by Hy@®07). | show in this section that
opting for serial evaluation and a restricteANGeins in OT’s power and rules out this
class of unattested languages.

3.1.1 Local weight-sensitivity in HS/IFO

To show how IFO handles generalized trochee laregiage will illustrate with
derivations for the Australian language My&ia (Hercus 1986). W@gaia has a canonical
generalized trochee stress pattern, and has beentkeanalyzed by Hyde (2007), with
whom the observation of the inadequacy of par@lEldiscussed in the following section
originates. The forms in (21) illustrate the patte

often employ a bimoraic, rather than the expectegldbic, word minimum. | will continue to reféo this
pattern as the generalized trochee, however, gidliffers from a language like Pintupi (sectio3R.
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(21) Wergaia dat&
a. Even parity: ‘wirim'bulinj
b. Odd with final heavy: ‘bunadug
c. Odd with medial heavy: 'daguga
d. Odd with initial heavy: ‘delguna

To account for the pattern shown in (21) (whichidentical to the schematic
illustration in (20)) in HS/IFO, we will employ theame constraints used in the
illustration of syllabic trochees in section 3.Zdanearly the same ranking will be
necessary. Generalized trochees are much likebsyltrochees in terms of parsing, but
while syllabic trochee languages like Pintupi leélve final syllable unparsed in an odd-
parity word, GT languages like \Waia will parse the syllable if it is heavy, that i
bimoraic. Simply switching the twoTBIN constraints in the hierarchy accounts for this
difference (providing further justification to tharoposal that they are two different
constraints (Hewitt 1994)). Thus, the ranking frétmtupi is brought over but with
FTBIN() replacing FBIN(c) at the top of the hierarchy, as shown in (22).

(22) Wergaia ranking in HS/IFO

FTBIN(W) TROCHEE
PARSESYLL

ALLFTL IAMB
ALLFTR

The reason that making this switch achieves th&retk outcome is simple.
Recall that the rankingTBIN(c) >> PARSESYLL was motivated in Pintupi in the final
iteration of foot-building, in which the decisio finade to forego additional parsing order

13 Wergaia data are taken from Hyde (2007:306-7). Acoaydb Hyde CV:, CVV, and CVC count as
heavy, but CV: never occurs in final position; Hes¢1986) indicates that only CVC induces finaéssrin
odd-parity words. |ignore distinctions betweegrées of stress (leftmost stress is primary).
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to avoid a monosyllabic foot. Wigaia faces the same decision at the right edgelaf o
parity words, but instead of requiring a disyllalbot as in Pintupi or allowing any kind
of monosyllable to become its own foot, it choosegparse only if it would create a
bimoraic foot. Thus, BIN(t) dominates RRSESYLL (and RARSESYLL >> FTBIN(o), in
turn) to account for why some but not all monogsyds are parsed into feet in GT
languages. | will note here in passing that highkmg FBIN(c) is not required for the
building of disyllabic feet throughout the word (e@n be confirmed by reviewing the
tableaux in section 2.3), and thus its low ranksdoet interfere with the ability of a GT
language to parse syllabic trochees until the dntheword. Rather, it iSARSESYLL
that effectively prefers disyllabic feet when pbés;j this point will be taken up again in
section 4.

With the ranking we have motivated for GT languggthe tableaux in (23)
through (26) illustrate how stress is derived inrfféga using the data in (21). The
tableau in (23) shows a derivation of an even-pawibrd, in which /LHLH/ becomes
('LH)('LH). In the first iteration, the candidate withdesyllabic left-aligned trochee,
(‘wi.rim)bu.linj, is chosen as optimal because it meets the bimarsimum required by
undominated FBIN(u), while parsing as much as possible (given theit #&e maximally
disyllabic), and being left-aligned in accordanaghvALLFTL. This form is passed to the
second iteration, where the addition of anotheylidibic foot is found to be harmonically
improving, so (‘'wi.rim)(‘bu.linj) emerges as optimal. The third iteration shows
convergence, which is trivial in this case becaalksyllables have been parsed into feet
by this point. This derivation shows that, in gaheparsing is insensitive to syllable

weight in generalized trochee languages (and alkvagsen-parity words).
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(23) Wergaia /LHLH/— ('LH)('LH)

/wirimbulinj/ ‘spider’

ALLFTR FTBIN(o)

D

1% jiteration | FTBIN(u) | PARSESYLL | ALLFTL
a. (‘wirim.bu.linj W1 W 3 W3 W1
b.  wi(rim)bu.linj W3 W1 2 | W1
c. (wi.rim)bu.linj 2 .

2" iteration
d._ (wirim)bu.linj e L 2
e, (wi.rim)('bu.linj) 2 2

3" iteration
£ Cwim)('bu.linj) 2 2

VITVTS

Output: (wi.rim)("bu.linj)

In the tableau in (24) we see that an input wieh shape /LLH/ becomes output
('LL)('H). At the first iteration, the candida¢ébu.na)/ug with a disyllabic left-aligned
trochee wins. At the second iteration this canidacompared with a candidate that has

the last syllable footed('bu.na)(dug).

PARSESYLL while also satisfying the bimoraic minimum on festce the last syllable is

heavy.

The latter wins because it better satisfies

metrification is possible, and thus the outputimsi.na)(dug).

(24) Wergaia /LLH/— ('LL)('H)

The third iteration shows convergence, Wwhaxcurs because no more

/bunajug/
‘broad-leaved mallee’

1% iteration

FTBIN(p)

PARSESYLL

ALLFTL

ALLFTR FTBIN(o)

(bu)nadug

W1

W 2

W 2 W1

N

(‘bu.najlug

1

1

bu(nadug)

1

W1

alo o

bu.na(dug)

W 2

W 2

2

2" iteration

(bu.najlug

W1

0]

((bu.na)(dug)

39 iteration

g.

(bu.na)(dug)

¥ LTV

Output: (bu.na)(dug)
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The tableaux in (25) and (26) below show derivaitor odd-parity words ending
in light syllables. In both, the first iteratioh@oses the disyllabic left-aligned trochee as
the best foot, just as in the first iterations 28) and (24). In (25) and (26), the second
iteration compares the faithful single-foot cantideith a candidate in which the final
syllable is parsed into a foot, and in both casegirig the last syllable fails to improve
harmony becauserBIN(n) outranks RRSESyLL. Thus, the output in (25) {sda.gu)ga,
and the output in (26) {sdel.gu)na

(25) Wergaia /LHL/— ('LH)L

/daguwga/ ‘to punch’ ;
1% iteration | FTBIN(u) | PARSESYLL | ALLFTL | ALLFTR | FTBIN(o)
a. (‘da)gu.ga W1 W2 W2 | Wi
b. (da.gu)ga 1 1
c. da(gun.ga) 1 W1 L
'Y 2"% iteration
L» d. (da.gu)ga 1 1
g e. (da.gw)('ga) W1 L L2 1 W1
Output: (da.guw)ga
(26) Wergaia /HLL/— ("HL)L
/delguna/ ‘to cure’ ;
1% iteration | FTBIN(u) | PARSESYLL | ALLFTL | ALLFTR | FTBIN(o)
a. (‘del)gu.na W2 W2 | Wi
b. (del.gu)na 1 1
c. del(gu.na) 1 W1 L
'Y 2"% iteration
e d. (del.gu)na 1 1
g e. (del.gu)(na) W1 L L2 1 W1

Output: (del.gu)na

A summary of the pattern that is produced in HS/I§iven the ranking in (22), is
shown in (27). As the tableaux above indicates thiress pattern is handled
straightforwardly in HS with standard stress caaists and the assumptions of IFO

adopted here.
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(27) Even-parity words: parsing insensitive to weight
LHLH — (‘'LH)('LH)
Odd-parity words: H is footed asH) at the right edge only
LLH = ('LL)('H) LHL = ('LH)L HLL — (‘HL)L

One characteristic of all these derivations is thay all begin in the same way.
At each first iteration, the candidate with a dslyic left-aligned trochee is chosen as
optimal. We will return to this point in section133, where it will be important for
explaining why HS/IFO does not predict the unagt@édanguage that parallel OT does.

3.1.2 Stress and weight in parallel OT

Hyde (2007) observes that parallel OT cannot adcdmmnthe Wegaia stress
pattern using just the standard parsing constr@iits FTL, PARSESYLL, FTBIN) but it
can do so with a high-ranked rhythm constraint,#6H, as defined in (28) (Prince 1983,
Selkirk 1984, Kager 1994).

(28) *CLASH: Assign 1 violation mark for every adjacent paistressed syllables.

To see why *CASH is necessary we can consider the input /HLL/. fBfseau in
(29) shows that this input is incorrectly parsed 88('LL) in parallel OT using only the
parsing constraints. The reason we get this owtconparallel OT is that the ranking
which permits (H) feet, namely FBIN(un) >> PARSESYLL, is needed in order to account
for mappings like the one in (24), /LLH# ('LL)('H), and the optimal candidate in (29)
capitalizes on this allowance to achieve greatesipg In fact, no ranking of these
constraints will derive the Weaia pattern — that is, no ranking simultaneouséfers
/LLH/ = ('LL)('H) and /HLL/— ('HL)L (Hyde 2007).
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(29) /HLL/ + ("HL)L — Wrong result

/delguna/ ‘to cure’ FTBIN(i) | PARSESYLL | ALLFTL | ALLFTR | FTBIN(o)
a. (del.gu)na W 1 L L1 L
2> b. (‘del(gu.na) 1 2 1
c. (del.gu)(na) W1 L W 2 1 L W1
d. del(gu.na) 1 W 1 :

Since the undesired winner in (29) has a streshclahich no words of Wgaia
ever show on the surface, we could reasonably pluesit*Q_ASH is undominated. This
will rule out the mapping /HLL~ ('H)('LL) that we found in (29), and instead get the
desired result for this input, as illustrated i®)3This ranking would continue to allow
the other attested mappings in My&a since no outputs in this language violates<E.

(30) /HLL/ = ('HL)L in parallel OT with high-ranked *CxsH

/delguna/ ‘to cure’ | *@ASH | FTBIN(u) | PARSESYLL | ALLFTL
> a. (del.gu)na 1
b. (‘del)('gu.na) T L W 1
c. (del.gu)(na) E W 1 L W 2

But, as Hyde (2007) points out, considering thest@mts needed here reveals a
serious over-generation problem in parallel OT. eWhCLASH is low-ranked, a class of
languages that have a very peculiar kind of wesgnisitivity is predicted to exist. With
the ranking FBIN(i) >> PARSESYLL >> ALLFTL >> *CLASH, for instance, parallel OT
generates a language with the stress system supemiain (31) (paraphrasing Hyde
2007: 312).

(31) Language predicted whermBin(u) >> PARSESYLL >>ALLFTL >>*CLASH
e Parsing ignsensitive to the weight of a heavy syllable wheociturs in an even-
numbered syllable counting from the left or in aylable of a word with even
parity.
e Parsingis sensitive to the weight of a heavy syllable wheaccurs in an odd-
numbered syllable of an odd-parity word, and isdlosest heavy to the left edge

of the word among those heavy syllables with th@eeerties.
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Tableaux (32)-(35) schematically illustrate thisigelization with larger words.
Tableau (32) shows that a word with an even-numlbdight syllables followed
by a heavy syllable is parsed maximally similarp&rsing in Wegaia and other GT

languages.

(32) Maximal parsing with final heavy syllable

/LLLLH/ FTBIN(n) | PARSESYLL | ALLFTL | *CLASH
-2 a. (LL)('LL)('H) 6
b. (LL)('LL)H W 1 L2

However, in (33) and (34) we see that a medialndral heavy syllable with an even
number of light syllables on either side is alsaspd into a monosyllabic foot, as
permitted by FBIN(u), in order to satisfy ARSESYLL.

ensures it will not be respected.

(33) Maximal parsing with medial heavy syllable

The low ranking of *CasH

/LLHLL/ FTBIN(un) | PARSESYLL | ALLFTL | *CLASH

2> a. (LL)('H)('LL) 5 1

b. (LL)('HL)L W1 L2 L

c. (LL)('HL)('L) W 1 W 6 L

(34) Maximal parsing with initial heavy syllable

/HLLLL/ FTBIN(n) | PARSESYLL | ALLFTL | *CLASH

2> a. (H)(LL)('LL) 4 1

b. (HL)('LL)L W1 L2 L

c. (HL)(LL)('L) W 1 W6 L

Finally, tableau (35) shows that if there is mohant one heavy syllable in an odd-
numbered syllable of an odd-parity word, the f(tsft-most) is parsed as a monosyllabic
foot, while parsing remains insensitive to the otheveight’* Again, *QLASH is too

low-ranked to exert any influence.

14 As Hyde points out this is a variant of the prabieith alignment and monosyllabic feet first notidey
Crowhurst and Hewitt (1995a). In section 4 | shwhy this particular behavior of alignment does not
apply in HS/IFO.

26



(35) Maximal parsing with initial and final heavy syllals

/HLLLH/ FTBIN(un) | PARSESYLL | ALLFTL | *CLASH
2> a. (H)(LL)('LH) 4 1
b. (HL)(LL)H W1 L2 L
c. (HL)('LL)('H) W 6 L

Meanwhile, the tableaux in (36) illustrate that eyarity words are parsed into
disyllabic feet and that heavy syllables do notileiklhveight sensitivity in this case.

(36) Even-parity words — no weight sensitivity
(a) /HLLL/ = (‘"HL)('LL)

/HLLL/ FTBIN(1W) | PARSESYLL | ALLFTL | *CLASH
2> a. (HL)('LL) 2
b. (H)('LL)L W 1 L1 W 1

(b) /HLLH/ = ("HL)('LH)

/HLLH/ FTBIN(i) | PARSESYLL | ALLFTL | *CLASH
2> a. (HL('LH) 2
b. (H)(LL)('H) W 4 W 1

(C) /LHLH/ = ('LH)('LH)

/HLLH/ FTBIN(i) | PARSESYLL | ALLFTL | *CLASH
2> a. (LH)('LH) 2
b. L(HL)('H) W1 W 4
c. (LH)L('H) W 1 W s

This stress system is schematically summarize@in (

(837) Schematic summary of predicted language:

a. Even parity words b. Odd parity words

o666 — ('66)('60) Hoooo — ('H)('o0)('c0)

wherec = any weight (H or L) tHoo — ('Lo)('H)('o0)
LoLoH — ('Lo)('Lo)('H)
etc.
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The language described in (31) and illustrated3ify {s unattested, as no known
stress system matches this description. Hyde stisavs that these constraints predict
several other variations on the stress pattern3i)/(37), none of which is attested.
Given the strange character of these patterns,pti@dicted class of languages is not
plausibly an accidental gap in the typology of s$rbut rather appears to be an example
of undesirable over-generation in parallel OT.

Hyde (2007) argues that what is responsible far pinediction is the behavior of
the constraints ARSESYLL and ABIN as well as traditional structural assumptions, and
he provides an analysis in parallel OT using aeddfit set of stress constraints and
structural assumptions. However, in the next eactishow that because of HS/IFO'’s
local decision-making (that is, its lack of forasig it cannot reproduce the prediction of
the unattested language under any ranking of twedatd constraints. It will thus be
argued that the alternative culprits for this p&igaal prediction are parallelism and
global evaluation.

3.1.3 Local vs. global sensitivity to weight

In the cases considered so far, parallel OT andR@5thoose different optima
for the same inputs even under the same constamking. With the ranking BIN(p)
>> PARSESYLL >> ALLFTL >> *CLAsH, parallel OT will choose the global optimum
('"H)('LL) for input /HLL/ because it is the most harmorimong all possible metrical
parses, while HS/IFO converges OHI()L after building the (HL) foot in the first step.
Meanwhile, both OT and HS/IFO parse even-parity dsomto disyllabic trochees,
regardless of syllable heaviness, e.g. /HLEL/ ("HL)('LL). In HS/IFO this set of
optima is achieved in the following way: botHH[)L and (HL)LL win on the first
iterations of their respective derivations becal®&seSyLL and ALFTL prefer a
maximal left-aligned foot, and the assumption oicstinheritance ensures thaH()L
will never lead to ‘H)('LL). The derivation lacks the ability to look aldeand see that
the global optimum for input /HLL/, namelyH)('LL), could be reached by first creating
non-optimal (H)LL; it simply chooses the locally optimal candieanstead. This is a
clear case in which parallel OT and HS make diffengredictions because the latter
converges on a local optimum and rightly failsitwlfthe global optimum.
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The previous section discussed the odd nature efldhguage parallel OT
predicts under this ranking. From the standpointevative parsing, the real weirdness
of this language lies in its ability to treat aitial heavy syllable differently depending
on whether an odd or even number of syllables fiollo"™® For input /HLL/, which has
an even number of syllables after the heavy, we('8i('LL) with the heavy syllable
parsed as a monosyllabic foot, while for /HLLL/, iafh has an odd number of syllables
after the heavy, we getHL)('LL) with the heavy syllable parsed into a disyl@aloot
with the immediately following light syllable. Ho heavy syllables exist in a word, the
parsing is unambiguously left-to-right,L{)('LL)L. This unattested language thus
utilizes a kind of weight sensitivity that can onbe described as non-local. This
contrasts with the kinds of local weight sensitiihat we actually see in languages such
as Wegaia, in which it is only at the ‘end’ of the me#tal parse where stress is sensitive
to the weight of a final stray syllable in an odakity word.

Importantly, HS/IFO not only fails to generate theattested parity-counting
language under this ranking — it is not possibleatalyze this class of unattested
languages in HS/IFO undany ranking. The reason is that the ranking that Wdé
necessary to get the derivation /HLE (‘H)LL — ('H)('LL) could not also produce
/HLLL/ — ('HL)LL — (‘'HL)('LL). At each first stage, the ranking that woulcfer
/HLL/ — ('H)LL would also prefer /HLLL/— (‘H)LLL, while the ranking that would
prefer /HLLL/ — ('HL)LL would also prefer /HLL/— ('"HL)L. That is, these inputs
must be treated the same at the first iteratiomgesthe grammar computes only local
optimality and does not know when a global optimconld be achieved by choosing a
locally non-optimal form along the way. The tahiran (38) and (39) make this point
explicit.

The tableaux in (38) show that the constraints aeehbeen considering prefer
the disyllabic trochee over the monosyllable heatyhe first iteration for both inputs

(*CLasH is omitted because it is ranked too low to exdttience in this case.)

15 Actually not just an initial heavy syllable, butyheavy syllable in an odd-numbered syllable obdd-
parity word provided it is the first of such syllab counting from the left.
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(38) Disyllabic trochee preferred in both derivationt®™teration

/HLL/ FTBIN(u) | PARSESYLL | ALLFTL | ALLFTR ! FTBIN(o)
a. ('HLL W2 W2 W1
2> b. (HL)L 1 1
/HLLL/
a. (H)LLL W 3 W3 W1
2> b. (HL)LL 2 2

The tableaux in (39) show that when we insert astramt in the hierarchy which favors
(‘H) over (HL) and outranks ARSESYLL — e.g., *(HL) — it favors (H) in both

derivations, not just the top ofe.

(39) Monosyllabic heavy preferred in both derivation¥™iteration

/HLL/ FTBIN(w) | *('HL) | PARSESYLL | ALLFTL | ALLFTR | *CLASH
> a. (‘H)LL 2 2
b. (HL)L W 1 L1 L1
/HLLL/
- a. (H)LLL 3 3
b. (HL)LL W1 L2 L2

In other words, the combination of outputs in timattested GT-like language(s), though
all globally optimal under the same ranking in flafa®T, cannot be modeled as outputs
in the same language using HS/IFO with these cainsst

The fact that languages of this sort do not exigfgests that a more traditional
view of metrical parsing is more correct than ttendard OT analysis. OT predicts that
whether an HL sequence is parsed'B)... or as (H)L... depends on properties of the
word that would not yet be evident if we are pagsirom left to right (as /LLL/—
('LL)L indicates).
pattern in a serial model in which feet are buntrementally. In an actual HS derivation

The tableaux in (38) and (39ugtrated why this is not a possible

a directional parse proceeding from left to righll sause each next foot to be affected
by the location of the previously placed feet, autyllable cannot be treated differently
depending on whether or not an even or odd numbsylmblesfollow it.”” Odd and

16 Actually, the constraints ranked as in (39) waldr building (LL) feet before monosyllabic feet, though
the eventual output will be the same as that iredritere.
7 Vice versa for right to left stress, of course.
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even parity words are predicted in HS to be tretttedsame until the ‘end’ of the parse,
where it is clear that odd-parity words have aysswglable, for instance, while even-
parity words do not. Thus, both /HLL/ and /HLLLfeafirst footed as 'HL)L and
('HL)LL in GT languages, or both asH)LL and (H)LLL in, e.g., a moraic trochee
language.

This prediction relies on the assumption that aansis with definitions such as
“A foot should be followed by an even number oflalyles” do not exist. If such
constraints were admitted into the theory this tezh would not hold, as it would then
be possible in a left-to-right derivation to ases consequences of the choice of a foot
for the potential metrical parses of the remairsytiables into feet. Such a constraint
could thus simulate derivational look-ahead in @ercircumstances. Notice however,
that this constraint would only set up the dermatfor subsequent disyllabic footing
indirectly, by referencing parity, but the consttaitself has no metrical characteristics.
Instead, it would enforce an output preference tagapens to be important for leading
the way to the global optimum in this example.fdat, the implicit assumption of work
in metrical theory is that parity counting is cadiout exclusively via metrical
representations, namely feet, and thus we wouldgeaerally expect a constraint to be
afforded this power. Notice that in parallel O& tomparison of fully-specified metrical
parses with one another permits exactly such paotynting. That is, allowing the
comparison of candidates with diverse, fully-spedifmetrical constituents effectively
transfers the parity-counting power of feet beyaheir normal purview to create the
strange prediction outlined in the previous section

The theory of IFO proposed here lacks any sourcgeafational foresight, and
for good reason. Although it can ‘see’ the wholeravin each of its local evaluations, it
does not envision the possible paths that each ¢gtanum might lead to and does not
know that some local optima may lead to a glob&hoym while others do not. Instead,
it chooses based only on the relative harmony efddndidates at that iteration. As |
have attempted to illustrate in this section, this positive prediction of HS/IFO when
compared with parallel OT, since it more accurateflects the typology of stress
systems and how and when properties of a word ffect anetrification.
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This observation recalls a similar argument mad@tayce (1990) with respect to
Harmonic Parsing (which was discussed in sectidr2®. Prince encounters an example
of a similar type in his analysis of Cairene Araiitess. In the analysis of input
[?adwiyatu/ ‘drug nom.sg’, adding the ‘best foot’ & left-to-right parse yields
('Pad)wiyaty according to the metric of foot well-formednesspomsed in HP, and this is
the right choice, ag'?ad)('wiya)tu is the ultimate output. But if the derivation had
foresight it would see that building the suboptirffidghdwi)yatuwould ultimately lead to
a more complete parse of the word. Disregardimg fétt that in this example what
counts as ‘best’ is different from that we assumdth generalized trochees (since
ranking will account for this), we have anotherecaswhich locality plays an important
role. Prince (1990) has this to say: “Notice ttia parsing decision is made locally:
even though the incorre¢t’adwi)('yatu) has the not-inconsiderable virtue of avoiding
the unparsed sequence...at the end of the word, tt@rein fact be no anticipatory
admission of the second-best HL foot.” Precisely.

It is due to the fundamental character of serialweation combined with the
assumptions of IFO that we do not predict the @sttd GT-like languages when
optimization is performed iteratively with restect candidate sets. This is something an
HS/IFO derivation can only do with the power of ke@head, because the relevant
properties are influencing parsing at a distande. parallel OT this kind of global
maximization is par for the course, but since nmyilemge seems to stress words in this
way, the standard theory is too permissive. Inrtbet two sections | show that in fact
this is not an isolated case, and that parallel gdddicts a host of other non-local
interactions that are not attested. In each c&#HD correctly predicts they should not

occur.

3.2 Stress and vowel shortening

Syllable weight is important for quantity senstigtress systems so it is not
surprising that there are processes of quantitysaaient that seem to be motivated by
metrical structure. An example is the procesdrothaic shortening,” wherein a stressed
heavy syllable becomes light, usually by a proceks/owel shortening, before an
unstressed light syllable. Motivations for thi©gess within metrical theory generally
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cite the preference for trochaic feet to group elets of equal weight (Hayes 1985, 1987,
1995; Prince 1990), ruling outHL) as a parse.

This section first shows that trochaic shortenma@ttested as a local interaction,
illustrated by data from Fijian. Both HS/IFO anarallel OT can easily account for local
trochaic shortening. However, parallel OT addisitynleads us to expect a nominally
similar but non-local variant that is not atteste&nown natural language stress systems
and has strange characteristics, paralleling tiselltee of the previous section. The
finding is ultimately the same as the previous isactthe mechanisms commonly
employed in parallel OT to account for the well-lumolocal process can again not fail to
predict unattested non-local interactions as well.

3.2.1 Local shortening in HS/IFO

An example of a language with standard trochaictehng is Fijian (Hayes
1995: 142-9; Schiit4985; Dixon 1988), in which a long vowel in the p#mate
syllable shortens when the vowel in the final dyldais short. Hayes (1995: 145) gives
the description in (40). Fijian has a right-#dtImoraic trochee stress system in which

long vowels count as heavy.

(40) Fijian shortening
V:—=V/_CV#

Trochaic shortening in Fijian is a local procesdiich both parallel OT and
HS/IFO can account for. It qualifies as local hessashortening is dependent only on the
local context — whether the following syllable ight (and word-final) — and does not
require look-ahead to know whether it should apply.

A serial analysis of trochaic shortening can belemgnted in HS/IFO along the
lines of Prince (1990)’s analysis of trisyllabicostening in English, which is similar to
Fijian shortening, but with final syllable extramedlity, so it targets the antepenult
rather than the penuft. By this account, aniiL) foot is built at the first step, and then
shortening to 'LL) occurs in the second. An input /HL/ cannot @®e output LL) in

18 The moniker “trisyllabic shortening” is potentialinisleading, since as Myers (1987) shows and Erinc
(1990) acknowledges, the process is foot-based.
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one step in an HS/IFO analysis because two chaspesgening and foot building, must
take place. This follows from the gradualness irequent in HS and the claim in this
paper that building a foot constitutes its own st&pere are two logical derivations from
/HL/ to ('LL) given my assumptions: either shortening fildt, — LL — ('LL), or foot
building first, HL —- ('"HL) — (‘'LL). Since it is assumed that shortening is a
consequence of preferringL() over ('HL), it cannot be motivated to occur until foot
building has taken place, and thus the latter d&éonm is the one | have assumed,
essentially following Prince (1990). The constraithat will be relevant for deriving
trochaic shortening include the metrical constsaifamiliar from the analyses in the
previous two sections ARSESYLL, ALLFTL/R, FTBIN(u), FTBIN(c)) and some additional
constraints defined below.

In our analysis, 'HL) feet are built and then the heavy syllablehsrtsened, and
therefore a constraint disfavoringHL) feet must dominate a faithfulness constraint
penalizing shortening. The'HL)-dispreferring constraint assumed here penalizes
trochees which contain more than two moras; we @all this constraint BLANCED,
since it prefers'CL) and (H) as trochaic feet while penalizing both.Kl) and (HL).
Though note that this constraint, defined in (4450 penalizes'HH) feet’® The
relevant faithfulness constraint against shortemmegwill assume is Mx-p, defined as in
(42).

(41) BALANCED (BAL): Assign one violation mark for a trochee that eamd more than
two moras. E.g., '[L) and (H) receive zero marks; HL), ('LH), and (HH)
receive one.

(42) MAX-p:  Assign one violation mark for a mora in the ihplat does not have a
correspondent in the output.

Clearly, the constraint dispreferringHL) feet must itself be dominated by a
constraint that is satisfied by building one; othise we could not motivate the proposed
derivation. The process of trochaic shorteningh$gatory when the light syllable is

9 The implications of this constraint’s formulatiame not a central issue here; any constraint oofset
constraints which penalizeHL) (and later {LH)) would suffice. (Though see fn. 26).
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word-final, but optional otherwise, so we will firsoncentrate on accounting for the
pattern of final trochaic shortening only. Sinece(dHL)# foot is created in the derivation
before the H is shortenedHL)# must win over competitors such aslL#. To ensure
this we will posit the constraint in (43) LISNWDR, which prefers a word to have a foot
at its right edge. Although this constraint is moally from the alignment family, it is
defined here categorically (see also McCarthy 20039). When this constraint
dominates BL, (‘HL)# will be preferred over 'H)L#. To ensure that the language
otherwise prefers')L word-medially, B\L must dominate ARSESyLL, which would
otherwise exert its preference for the largetl( foot throughout.

(43) ALIGN WDR: Assign one violation mark for a word that does$ have a foot at its

right edge.

Recall that in HS, unlike in rule-based theoriesycpsses are not explicitly
ordered with respect to one another, but insteadpimal process is chosen at each
iteration by the constraint ranking. This pointatse mentioning because this section
explicitly considers not only metrical parsing ack iteration but also the process of
heavy syllable shortening. In this case, troctsiortening will not be harmonically
improving until foot building has taken place besauhe constraint that is satisfied by
shortening references foot shape, and thus thes@rwcesses have a necessary ordering
under this ranking.

The derivation in (44) shows an input of the forlph AL/, which is ultimately
parsed as '(L)('LL) with vowel shortening in the penultimate syllab Ranking
arguments can be determined from this derivatioworking backwards, the third
iteration informs us thatARSESYLL must dominate ALFTR in order to ensure that feet
are built beyond the right edge, i.e., focl()('LL) to beat LL(LL). This is again the
familiar ranking for iterative foot building (McCdny and Prince 1993a). Given this
ranking, the second iteration requires that Rlominate both Mx-u and RRSESYLL.
The ranking BL >> MAX-p ensures that an unbalanced foot (e.gdL)) can be
corrected by shortening the vowel (i.e., deletingnara), while BL >> PARSESYLL
means that correction of théHL) foot will occur before subsequent foot-buildingn
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other derivations the rankingaB >> PARSESYLL will also ensure that word medial HL
sequences are not parsed ‘& J.?° Finally, the first iteration shows that botBN (u)
and ALGNWDR must dominate B.. The ranking FBIN(i) >> BAL is required to rule
out H(L)#, while ALIGNWDR >> BAL is required to make sure anH() foot is built at
the right edge of the word at the beginning ofdkevation, even though it violates\B.

The ranking is summarized in (45).

(44) Fijian trochaic shortening; input /LLHL/

/LLHL/ ! .
1% iteration | FTBIN(u) | ALIGNWDR | BAL MAX-pi PARSESYLL | AlIFtR
a. LLH('L) Wi L : W 3
b. LL('HL) : 1 2
c. LL('H)L L W L L W3 W1
d. LLLL : W1 L Wi | W 4
2" iteration
e. LL(HL) § Wi| L | 2
e f. LL('LL) § 1 2
< g. (LL)('HL) § Wi| L | L W 2
* 3" iteration
h. LL(LL) i L W2 L
i. (LL)('LL) ’ ’

)

Output: (LL)('LL)

(45) Fijian penultimate trochaic shortening ranking
FrBIN(w) ALIGNWDR
A

PARSESYLL MAX -1

ALLFTR

%1t is not so important for our purposes that sirtirig happens befoseibsequerfoot building as long as
the shortening eventually does happen. But becagsandependently need theaB >> PARSESYLL
ranking so that medial HL sequences are not pasdtHL), this ranking will force this ordering. This i
another example of process ordering emerging fromstcaint ranking.
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The tableau in (46) shows a derivation similathe one in (44), but with input
/HLHL/, which has both a final and a non-final Hegaience. As this derivation
confirms, the word-final HL sequence is parsed d4)( while the non-final HL

sequence is parsed asi)L.

(46) Fijian input /HLHL/

/HLHL/ : :
1% iteration | FTBIN(u) | ALIGNWDR | BAL | MAX-p | PARSESYLL | AlIFtR
a. HLH('L) Wi | L L W
b. HL('HL) ; 1 2
c. HL(H)L R L . W W1
d. HLLL . W1 L | Wi i Wa
2" jteration i '
e. HL(HL) 5 W 1 L 2
L» f. HL('LL) 1 2
< g. (HL)('HL) | Wal| L L W 2
h. (H)L('HL) : Wi| L L1 W 3
A 3 jteration ;
i. HL('LL) | L W2 L
i. (HL)('LL) | W 1 | L L 2
e k. (H)L('LL) | | 1 3

g Output: (H)L('LL)

Under this ranking we also get the following datiens, which accurately reflect
Fijian’s stress system. Thus, the analysis in HS/taptures the Fijian pattern of stress

and penultimate syllable trochaic shortening shidagwardly.

(47) /LLLH/ — LLL('H) — L('LL)('H)
JLHLL/ — LH('LL) — L('H)('LL)
JHLLL/ — HL('LL) — (H)L('LL)

As noted above, Fijian also variably exhibits traic shortening throughout the

word, though the shortening process in the pesutiways obligatory. We can account

for HL shortening throughout the word by assumihgttwhen this variation obtains,
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PARSESYLL is ranked over BL, with the derivation proceeding as shown in (48he
ranking of AULGNWDR is no longer crucial becauseR3ESYLL is now higher ranked
than BAL and is best satisfied by buildingHL) feet everywhere and not just at the word
edge. This constraint is shown for illustrationtla¢ bottom of the hierarchy in (48),
though there is now no ranking evidence to suppsrposition in this language. We
should also note that in the third iteration caatkd (j) and (k) tie because they both
repair a B\L violation by deleting a mora; the choice of (j)the winner here is arbitrary,

and the important thing is that both HL sequenceshortened, in some order.

(48) Fijian input /HLHL/ with medial and penultimate tioaic shortening

/HLHL/ | :
1% iteration | FTBIN(w) | PARSESYLL | BAL | AIIFtR | Max-p | ALIGNWDR
a. HLH('L) W 1 W 3 L ’
b. HL('HL) 2 1
c. HL('H)L W s L W1 W1
d. HLLL W 4 L Wi | Wi
2" iteration ! |
e. HL(HL) W 2 L1 @ L
f.  HL('LL) W 2 L . L W1
e 9. (HL)('HL |
< h.  (H)L('HL) W1 L1 Ws
2 3 iteration
i.  (HL)('HL) W2 i 2 L
> . (HL)('LL) 1 2 1
k. (LL)('HL) 1 2 1
A 4" iteration
. (HL)('LL) Wi 2 L
m. (LL)('LL) . 2

e
g Output: (LL)('LL) (5" iteration not shown)

Some comments are in order on these analyseg, theg require that' L) feet
be built in the course of the derivation, thouglkhsteet arguably do not occur on the
surface in Fijian. This difference between intedraée and surface forms is expected
however. Because of the rankinglB>> Max-pu in Fijian, any ('CV:.CV) foot built at
an intermediate stage in the derivation will bersted to (CV.CV) in a subsequent
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step. That is, it will always be harmonically impmg to shorten this configuration, and
therefore the absence oHL) feet on the surface is not evidence thatL{ feet cannot
form part of a licit derivation in the languagfe.

In addition, the intermediate stages in the deiovateflect well-attested output
preferences. The building of an intermediatelL{) foot in the obligatory penult
shortening case reflects the need to satisfig®WDR at the expense of foot form, and
although Fijian later corrects the suboptimal famher languages tolerate a suboptimal
foot on the surface in order to satisfy ami@NWD constrain. Some examples are
German (Alber 1997, 2005), and Finnish (Hanson Kimhrsky 1996; Alber 1997,
2005)?* In Finnish, a disyllabic foot appears at the ledige of the word, satisfying
ALIGNWDL, no matter the weight of the initial two syllable Elsewhere in a word
subsequent foot building will obey foot form by sécing violations of general ALFTL
in order to avoid 'LH) feet, and the result is occasional ternary mhyt Thus, feet not
satisfying foot form constraints are tolerated lo@ $urface to avoid violatingLAsNWDL
in Finnish (and German), just as an otherwise itillioot in Fijian is built at an
intermediate stage of our derivation in order tiis§aALIGNWDR (or PARSESYLL, in the
HL-shortening-throughout case).

The shortening step in the derivation also refleatswell-attested output
preference. The shortening itself is motivatedtiy desire for balanced trochees, a
preference reflected cross-linguistically in trochanguages (Hayes 1985, 1987, 1995;
McCarthy and Prince 1986). This preference isrofibserved by failing to build KIL)
trochees at all, preferring when possiblél)(or (LL), though shortening to create
balanced trochees is also relatively common, ocayraccording to Hayes (1995:148),
in Hawaiian, Tongan, (Middle) English, and somdidtadialects, in addition to Fijiafi.

Thus, although our analysis requires the interatedbuilding of a foot that
otherwise is not part of the foot inventory of &iji this is not in itself a problem since it
is always harmonically improving to subsequentlyrect the foot. And furthermore, the

2L See McCarthy (to appear-a) for a related argumeggetrding intermediate derivational stages in Tonga
2 1n most attested cases of this kind there is doconl since the single-edge foot is also the ma@ss
foot. This could be captured in the present théxyryelativizing AIGNWDR/L to main stress only. The
analysis of Fijian presented here would remairstiae, since the rightmost stress is the main stress

% atin exhibits lightening of the heavy syllable $some LH sequences to create a balanded) foot
(Mester 1992, Prince 1990), which might be argwelet related to trochaic shortening, if a constriie
BALANCED is indeed what compels length adjustments in #esh
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derivation provided here is made of component msee which are well-attested repairs
to common output preferences in stress systemss i$hwhat we expect from a HS

derivation.

3.2.2 Stress and shortening in parallel OT

We have just seen that Fijian is easily analyzetH81IFO. To illustrate how
parallel OT handles Fijian penultimate trochaicrédming, the same constraints from the
previous section are needed, though their rankiigbe slightly different. 1 will first
assert the ranking and then point out the ranknggiraents in the tableau presented for
illustration. The ranking that is necessary isvamon (49), assuming additionally that
TrRocHEEand FBIN(p) are undominated and thatiATL is ranked below ALFTR.

(49) Fijian penultimate trochaic shortening ranking argdlel OT

ALIGNWDR BAL
~—
MAX -p
PARS!ESYLL
AL I|:TR

The tableau in (50) shows the input /HLHL/, whickcbmes output' F)L('LL),
illustrating how HL sequences are treated wordHfinand word-medially. In (50) the
candidate in (e) wins over its competitors becauebéeys proper foot form (&) while
satisfying the need to have a foot at the righteedf the word (AIGNWDR). This
tableau contains the necessary information for rdeteng ranking arguments.
PARSESYLL must dominate ALFTR, as losing candidate (g) shows. Candidate (f)
illustrates that Mx-u dominates BRSESyLL. Candidates (a) through (d) show that
ALIGNWDR and B\L must dominate Mx -y, justifying the hierarchy in (49}.

%4 |n order to account for the optional case in whitthis shortened throughout the word we must invert
ranking of the constraints M-y and RRSESyLL, but as we will see shortly, this move alone has
undesirable consequences.
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(50) Fijian /[HLHL/ — ('H)L('LL) — Penultimate trochaic shortening in paralldl O

/HLHL/ ALIGNWDR | BAL | MAX-u | PARSESYLL | ALLFTR
a. HL('HL) W1 L W2 L
b. (‘HL)('HL) W2 L L L2
c. (HL(CHL Wi L 1 W 4
d. (H)L(HL) W1 L 1 3
> e. (H)L('LL) i 1 1 3
f. (LL)('LL) | W2 L L2
g. HL(LL) 5 1 W 2 L

The ranking required for the parallel OT analysislightly different from the one
required for the HS/IFO analysis. In HS/IFQI&NWDR must dominate B in order
for ("HL)# to win over a misaligned competitor that das BAL (namely, (H)L#), but
in parallel OT, AIGNWDR and B\L are not able to be ranked with respect to onehanot
because all surface forms satisfy both constraidtdditionally, in parallel OT MXx-u
must dominate ARSESYLL in order to rule out shortening heavy syllablestighout the
word for more complete parsing, but in HS/IFO thesastraints cannot be ranked
because they do not conflict in any one step ofdd@vation. Such differences between
rankings are the result of the fact thanGestricts the candidates that compete with one
another in the serial model while no such restidiare present in the parallel one.

From these illustrations it is evident that patall®T can account for the
obligatory penult shortening process in Fijian. wewer, as with the generalized trochee
illustration in section 3.1, the problem with p&halOT is over-generation. With the
power of a parallel theory we predict, in addittorFijian, languages that are not attested
though they undergo nominally similar shorteninggasses. An example of such a
prediction can be found with the ranking in (51pswaming also that TBIN(u) is
undominated. The crucial problematic piece of tlaisking is RRSESYLL >> MAX-pu

which will allow non-local shortening for maximaaygsing.

(51) BAL, PARSESYLL >> MAX-u, ALLFTL >>ALLFTR

The tableaux in (52) through (54) illustrate thigbthetical language. In this
language, a word beginning with a heavy syllablofeed by an even number of light
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syllables separating it from the word edge will rethibit shortening of the heavy
syllable, as shown in (52), because aH)(is a licit balanced trochee and maximal

parsing into feet while satisfying foot form is gdse with (H)('LL).

(52) /HLL/ — ('H)('LL); Maximal parsing possible without shortening

[HLL/ BAL | PARSESYLL MAX-p . ALLFTL
> a. (H)('LL) | I
b. ('LL)L i W1 Wi | L
c. ('HLL Wi W 1 ! L

However, when a word begins with a heavy syllalld has arodd number of
light syllables separating it from the word eddewill show shortening of the heavy
syllable, as shown in (53). In this case, maxipeising is possible while obeying foot
form only in candidate (a), in which shorteningtloé¢ first heavy syllable has taken place
to form light-syllable trocheesl(L)('LL).

(53) /HLLL/ — ('LL)('LL); Shortening for maximal parsing

/HLLL/ BAL | PARSESYLL | MAX-u i ALLFTL
> a. ('LL)('LL) i 1 2
b. (‘HL)('LL) Wi | L 2
c. ('H)L('LL) L W1 L i
d. (H)(LLL I L | L1

Meanwhile words in this hypothetical language shapparent left-to-right

parsing of sequences of light syllables as showB4).

(54) /LLLLL/ — ('LL)('LL)L; Apparent left-to-right parsing

/LLLLL/ BAL | PARSESYLL MAX - | ALLFTL
2> a. ('LL)('LL)L ! 1 ! 2
c. L('LL)('LL) i 1 L W4

These inputs show that a language with appardttoleight parsing must
consider the parity of the syllables following amtial heavy syllable in order to know
whether to parse it as a monosyllabic foot or tortgn and parse it as a disyllabic foot.
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The prediction is in fact even slightly more coroptied, as we must consider inputs with
heavy syllables in places other than the initidledye. When an input like /HLH/ in (55)
is considered, for example, we see that it is hetinitial heavy that shortens. Rather, it
is the final one, as the winning candidate (a) shown this case there is competition
between candidate (a),H)('LL), and candidate (d), l(L)('H), which both feature
perfect foot form, maximal parsing, and one viaatiof Max-u. Candidate (a) wins
because it violateslAFTL less. This behavior is familiar from the unatéeslanguage
discussed in the previous section, which showedlaimreferences due to alignment

constraints (Crowhurst and Hewitt 1995a; furthecdssion in section 4).

(55) /HLH/ — (‘H)('LL); Shortening for maximal parsify

/[HLH/ BAL | PARSESYLL | MAX-u | ALLFTL
2> a. ('H)('LL) 1 1
b. (HL(H) | W1 | L Wo:
c. (H)(LH) | w1 | L 1
d. (LL)('H) § 1 W2
e. (HVL(H) § W1 L W 2

Summarizing the statement of when to shorten hegligbles in this language is
not very straightforward, though the statement bemnot to shorten is rather familiar

from the previous section. The summary is providigdrithmically in (56).

(56) Algorithm for determining which heavy syllablesgioorten.

e Parse a heavy syllable as a monosyllabic foot dciturs in an odd numbered
syllable of an odd-parity word and is the closesthe left edge of all heavy
syllables satisfying this requirement.

e Shorten all other heavy syllables in the word (altyu in the language), and

create (LL) feet.

% This case would not be considered an exampleohaic shortening, because the potentially offending
sequence would have beehH) rather than 'HL). This type of shortening is calledmbic shortening,
but it occurs exclusively in trochaic languageg.(el.atin: Allen 1965, 1973; Prince 1990; Mestef4p
The constraint BLANCED militates indiscriminately against both types abalanced foot.
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One obvious consequence of the statement in (5@hat even-parity words
contain only light syllables, while odd-parity warchay have at most one heavy syllable,
necessarily occurring in an odd-numbered syllafdlaus, in this language, vowel length
cannot be contrastive in even-parity words, evemiyered syllables of any word, nor in
any syllable following a heavy syllable countingrr left-to-right. The list in (57) shows
some input-output pairs in this hypothetical larggifor illustratior?®

(57) Inputs and outputs in hypothetical language

Odd-parity words Even parity words
LLL — (‘LL)L LLLL — (‘LL)('LL)
HLL — (‘H)('LL) HLLL — (‘LL)('LL)
HLH — (‘H)('LL) LHLL — (‘LL)('LL)
LLH — ('LL)('H) LLHL — ('LL)('LL)

LLHLL — (LL)('H)('LL)  HLLHLL — ('LL)('LL)('LL)
HHHHH — (H)(LL)('LL)  HHHH — (LL)('LL)

The generalization about stress and the distribubiovowel length (or syllable
heaviness in general) in this hypothetical languagmmplicated and non-local, and yet
parallel OT predicts this language using only tbestraints from the previous section
that were necessary for a standard account omhFijiehis language clearly demonstrates
a non-local interaction between stress and shaigebecause the number and position of
light and heavy syllables throughout the word hevée taken into account in order to
know whether to shorten a given heavy syllable.

This is something we would never expect to see imatural language stress
system, and HS/IFO correctly predicts it should aotur. This is because HS/IFO
makes decisions about metrification one foot ate,tand when the dominant parsing
mode is left to right (becausal&TL >> ALLFTR) this means that the inputs /HLL/ and

/HLLL/ will not look very different from the poinbf view of choosing optimal foot

% The formulation of the constraintaB is non-trivial when it comes to spelling out thesedictions.
However, parallel OT will predict a language whinlakes non-local parsing decisions in the sensaetéfi
here regardless of how théH()-dispreferring constraint is formulated, thouigh precise characteristics
will vary depending on whether the constraint diefa only (HL) or both (HL) and (LH), as BxL does.
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structure. Yet the hypothetical unattested languaguld require them to be treated
differently, with /HLL/ being parsed asH)LL on the first iteration and /HLLL/ being
first parsed asEL)LL, as in (58).

(58) a. HLL — ('H)LL — (‘'H)('LL)
b. HLLL — ('HL)LL — ('LL)LL — ('LL)('LL)?*”

Importantly, the reason these derivations canoaxist in HS/IFO with these
constraints is that the ranking required to produEBLL at the first iteration would not
also produce 'HL)LL. This is exactly as we saw in section 3.1&8)d the same
illustration stands. Barring constraints that ¢adirectly simulate derivational look-
ahead, which were argued not to exist in sectidn33.HS/IFO cannot analyze this
unattested language.

The striking parallel between the hypothetical tesied language from section
3.1 and this hypothetical language should by thistbe obvious. In the former, parallel
OT’s global evaluation chooses the best heavyldgllito parse as a monosyllabic foot; in
an odd-parity word the leftmost heavy syllable wwithke the ‘best’ monosyllabic foot. In
the latter, the global evaluation does the exaagnhesahing, but it additionally
simultaneously shortens all other heavy syllablesider to parse maximally while
maintaining balanced feet. Thus, the problem #nses here is essentially the same as
the one in the previous section with the additiérslertening. We can see then that a
language may appear to go to great lengths tohs&8AKRSESYLL in parallel OT, and that
the results are often non-local in character.

3.2.3 Comparison to Hayes’ (1995) analysis

Hayes (1995) presents a serial analysis of Fijiachiaic shortening that differs in
crucial ways from the HS/IFO analysis presentedvapalespite the fact that both
theories involve serial generation. In Hayes’ feavork foot building is not necessarily
ordered with respect to other processes, but idsteay apply ‘persistently’ (Hayes
1995:114). That is, in some languages, includiigarf; foot-building rules apply

27 Or possibly HLLL— (‘HL)LL — (‘HL)('LL) — ('LL)('LL)
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whenever they can, which effectively means botlotgefand after shortening. The
shortening rule is thus stated as in (59), regyftinthe derivation in (60).

(59) Trochaic shortening rule (Hayes 1995: ¥46)

Ow—0ou/ __oj whereo; is metrically stray

(60) Hayes (1995) Fijian shortening derivation
HL
('H)L footing
(‘L)L Rule (59); H syll shortens before stray syllable
('LL) persistent footing / incorporation

It is not possible to recapitulate this derivationHS/IFO, despite the fact that
both theories employ sequential derivations. Btast footing allows Hayes to first
build a monosyllabic foot on the heavy syllable &nein later incorporate the following
light syllable, after the heavy syllable is shogeén In HS/IFO with the assumption of
strict inheritance, 'H)L will not lead to (LL), so the same path is not an option. In
addition, HS/IFO requires that processes be mad/al plausibly universal markedness
constraints rather than language-specific rulesvenEif strict inheritance were not
assumed, there would be no plausible motivationsfwrtening the heavy syllable of
('H)L to create (L)L, which is a poor foot. As we have already se&e derivation has
no ‘look-ahead’ and would not tolerate shortening('L)L in order to eventually get
('LL). Thus, Hayes’ analysis cannot be repeated ®/IIFHD, with or without strict
inheritance.

In our analysis the motivation for shortening is wmbalanced trochee, which
requires that the unbalanced trochee be built be$biortening can occur. In contrast,
Hayes’ theory cannot easily allowHL) feet to be created by foot-building rules besmu
such feet are argued in the larger theory not ist ex moraic trochee languages. In
HS/IFO, foot form constraints are violable, rathiean absolute. Thus, there is no cost

% Hayes does not include reference to the right-edue boundary in his rule because he wants a gener
rule for both medial and final HL-shortening.
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associated with building a foot that is ‘marked’ time Jakobsonian sense, unless the
constraints and their ranking are poised to prevbat building of such feet. If all
constraints that disprefer such feet are rankedvbeal constraint that is best satisfied by
creating them, they will be created. This was asamplicit feature of the analysis of
English trisyllabic shortening by Prince (1990).

An interesting feature of Hayes’ analysis, howeverthat he proposes that the
ultimate motivation for the shortening process ifjak is a kind of metrical parsing
maximization. By this account, vowel shorteningrpiés the sequence ..LL)#, which
is more maximally parsed than H()L#, the only other option in a theory with a fike
foot inventory because of the absolute ban on amoald trochees. This argument is
rather parallel in character. To formalize theigmtof shorteningin order to parse
maximally would require that the result of parsiagd the result of shortening be
evaluated at the same time. In Hayes’' framewoik ithnot an option, and instead he
states the shortening rule formally as was show(b9). Although this rule does not
reference parsing maximization directly, persisfeoting ensures that the output of rule
(59) is reparsed into anll) foot, and the existence of the rule is arguetkta-
theoretically, to follow from a cross-linguisticrigency to maximize the number of
syllables parsed into feet.

If the process of trochaic shortening in Fijianrevsuccessfully argued to follow
from parsing maximization, a parallel theory woskkem to have an obvious advantage
in capturing this, for the reasons just cited. IHS/is in no better position to capture the
generalization behind Hayes’ intuition than Hayesn theory is, since the processes of
shortening and metrification occur sequentiallyH®/IFO. In contrast, parallel OT
compares metrification and shortening (and evengtlglse) in parallel, making obvious
what the consequences of shortening would be fatrr failding. It might seem then that
the fate of HS/IFO as a model of metrification sesh whether trochaic shortening is
indeed motivated in order to maximize parsing, ayds suggests. But there are several
reasons to believe that it is not (at least naatly), and to consequently favor the serial
analysis of trochaic shortening over a parallel.one

First, the process may happen throughout the wardit is obligatory in a word-
final HL sequence. It seems unlikely that a canstrpreferring parsing maximization
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would somehow reference the word edge. In ouryaisaive relied on the assumption
that languages may require a foot to align with therd edge, formalized with
ALIGNWDRY/L, but this constraint is equally satisfied bjoat of any size. Second, for a
process to be truly motivated by a maximal pargingference, it would seem that
PARSESYLL or some equivalent should be the motivating camnstr To implement
Hayes’ suggestion in parallel OT, we can thus asstimat RRSESYLL should be ranked
over Max-u so that an /...HL#/ sequence becomes'LL)#. However, the same
ranking causes trochaic shortening to occur in alegiquences of /HL/ as well, and may
in fact lead to the undesirable prediction discdssethe previous section if additional
analytic tools (e.g., other constraints) are nopleyed. Indeed, this ranking produces
true shortening-for-parsing-maximization, and we hagersthat the results are not a
language we want our theory to predict. The resaliggest that the explanation
provided by Hayes to account for the rule in (58¢slnot reflect a true generalization of
natural language stress systems.

3.2.4 Summary of stress and shortening

This section has essentially replicated the resolt the previous section.
Admitting a standard parallel OT analysis of Fijialso, by factorial typology, admits
patterns which are nominally similar yet unattestedhus, although the notion of
shortening to maximize parsing cannot be captuned serial theory, it appears that it
cannot be constrained in a parallel one. At therthef these predictions are the same
characteristics of parallel OT we found section-3darallel evaluation permits non-local
interactions because of its ability to considempalésible metrical parses at one time. On
the other hand, the account of trochaic shortemngS/IFO was shown to be entirely
satisfactory for analyzing Fijian because it suggla derivation whose components
evoke well-attested output preferences, and tl@srghdoes not predict these unattested

non-local interactions.
3.3 Stress and edge restrictions

The previous two sections showed that standaegsironstraints have unwanted
predictions in a parallel theory; two problems wéssentially the same etiology were
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explored — high-ranking ARSESyLL can enforce odd metrical parsing (section 3.1) and
unattested patterns heavy syllable shorteningi(ge&.2). Iterative foot optimization
cannot reproduce these predictions because theldwequire the derivation to be able
to look ahead to influence early parsing decisiomhs.the present section we turn to
another locus of non-local stress systems in @r&iT: the interaction of edge
constraints with metrical rhythm and foot form.

It is not uncommon for languages to interrupt fagparsing at the right edge of a
word. Extrametricality can target segments, sydisbor (arguably) feet, and has been
typically treated in Optimality Theory with constres from the NONFINALITY family,
discussed by Prince and Smolensky (1993/2004). guages that parse words into
iambic feet are at a particular risk for stresgimg final syllable, since an iambic foot that
lines up with the right edge of a word would datjiat. Such languages employ various
strategies for avoiding a final stress, with ‘rhyiib reversal’ being a common choice. In
this process, the final two syllables in a word paesed as a trochee rather than the usual
iamb in order to satisfy a constraint that milisategainst final stressed syllables. Prince
and Smolensky (1993/2004) cite Choctaw, MunseetHgon Paiute, Ulwa, and Axininca
as languages that show this process, and Aguarasaahsimilar restriction before
syncope of unstressed vowels, according to McCdtthgppear-a).

Importantly, the languages exhibiting this proceksw that the effects of this
constraint are felt locally, in that the word-finfdot is the only one that undergoes
rhythmic reversal. In this section | will illusteawith data from the Apurucayali dialect
of Axininca, showing that HS/IFO and parallel OThdaoth deal with local rhythmic
reversal for edge restrictions. However, as witlevpus sections, parallel OT
additionally predicts that such effects may permede word, resulting in non-local
interactions not predicted by HS/IFO. Evidence nguages with such non-local
responses to edge constraints is not convincingh@a®nly know case is shown to be
problematic in section 3.3.3.

3.3.1 Local rhythmic reversal in HS/IFO

Stress in the Apurucayali dialect of Axininca (Payfayne, and Santos 1982;
McCarthy and Prince 1993b), an Arawakan languagPeofi, demonstrates a kind of
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local interaction in which although the languagefers iambic feet, it may parse the final
two syllables of a word into a trochee if buildig iamb would cause the foot’s
prominence to fall on a word-final syllatff&. The data in (61) illustrate. In (a) are words
with a left-to-right iambic parse that leave a gtsgllable at the right edge. In (b) and (c)
are words that would stress the final syllablenifiamb appeared at the right edge, but a
trochee appears instead.

(61) Axininca stress (Payne, Payne, and Santos 19829,18835°

a. (f"o'rina ‘species of palm’
(i'gri)(ka’kiyna ‘he has cut me’

b. (ki'mi)('taka) ‘perhaps’
(ho'ti)('tana) ‘he let me in’

c. (‘sari) ‘macaw’
(‘kito) ‘shrimp’

This pattern can be straightforwardly analyzedHS8/IFO with a derivation
building left-aligned iambs except when doing sauldcstress the final syllable, in which
case iambic foot form is sacrificed in order to idvihe final stress. The constraint we
will employ to militate against final stress iI®NFINALITY (STRESY defined in (62). We
will also assume ARSESYLL >> ALLFTL >> ALLFTR in order to enforce iterative left-to-
right parsing, andaAmB >> TROCHEE in order to have a default preference for right-
headed feet. Finally, we also assume thd@&ii{u) is undominated, since feet surfacing

in Axininca contain at least two moras.

(62) NONFINALITY (STRESS): Assign one violation mark for a word whose fisgllable
is stressed.

2 The pattern of trochaic reversal alternates wiitiply leaving the final two syllables unfooted; whiof
these two options wins appears to be based ingoathe segmental make-up of the preceding stressed
syllable and the target vowel, but may also belpaandom in words in which the appropriate corwtis

are met (see Payne, Payne, and Santos 1982: 183dassion).

%0 Degrees of stress ignored; which syllable is thiengry stress is based on a somewhat complex
calculation between the last two feet based partlg prominence scale. See Payne, et al. (198Phyes
(1995) for a discussion of prominence in the Pidligect.
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A derivation of a word with an even number of ligiytilables in Axininca will
proceed by building iambs non-finally until the pwlption for building an iamb involves
stressing the last syllable, and it will then bualdrochee on the two remaining syllables.
An example is shown in (63). Candidate (b) wingha first iteration because regular
iambic parsing is assumed. Then candidate (f)chvis the eventual winner, wins in the
second iteration because high-rankeaNNIN(STR) prevents regular iambicity at the right
word edge, and the ranking oARSESYLL over IAMB means that it's more important to
parse words into feet than it is for the feet toidmbic, so (d) and (g) are losers
(candidate (g) is also ruled out by high-rankind@B&(u)). The third iteration shows

convergence because no more parsing is possible.

(63) Axininca /LLLL/ — (L'L)('LL)

/hotitana/
‘he let me in’ !
1% iteration | NONFIN(STR) | PARSESYLL | ALLFTL | IAMB | TROCHEE
a. hotitana W 4 L
s b. (hotitana 2 1
<A c. (hottana 2 L W1 L
2" iteration |
d. (hotitana W 2 L L 1
e. (hati)(ta'na) W1 2 L W 2
Lo . (ho't)('tana) 2 1 1
g. (hat)('ta)na W1 2 L 1
» 3" iteration |
g h. (hati)('tana) 2 ! 1

Output: (hoti)('tana)

The derivation of an odd-parity word will procead shown in (64). The
derivation begins by building an iamb at the le&fge, just as in the previous derivation.
It continues building iambs until the third itecti when only one unfooted syllable
remains at the right edge, and in this case tHaldglis left unparsed because parsing it
violates NONFIN(STR) (and also high-rankingmBIN(u)), and (e) emerges as the winner.
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(64) Axininca /LLLLL/ — (L'L)(L'L)L

/(" {i) (ka' ki)na/
‘he has cut me’ !
1% iteration | NONFIN(STR) | PARSESYLL | ALLFTL | laMB | TROCHEE

e a. (ithi)kakina 3 i 1

< b. (ifri)kakina 3 W1 L
» 2" iteration

c. (ifrikakina W 3 L L1

= d. (i) (ka'kina 1 2 2
> 3" jteration |

e e. (ifri)(ka'ki)na 1 2 2

g £, (i'ghi)(ka'ki)('na) W1 L Weo | 2

Output: (igri)(ka'kiyna

As this illustration has indicated, it is rath@sg to account for Axininca’s local
rhythmic reversal in HS/IFO. The constraint agaiisal stressed syllables becomes
relevant when parsing the final syllables of a wadd it enforces its preference then.
The next section shows that parallel OT can alsadlyce this pattern as well, but ranking

permutation predicts other patterns which are amyginally attested.

3.3.2 Stress and edge restrictions in parallel OT

Following Prince and Smolensky’s (1993/2004:65algsis of a very similar
process of rhythmic reversal in Southern Paiutis, piossible to analyze the same process
in Axininca in parallel OT. The same constraims aanking from the HS/IFO analysis
will suffice. The tableau in (65) illustrates widn even-parity word. Candidate (c)
emerges as the winner because it satisfilelsANI(STR) by violating kmB, and the same

ranking will easily also account for odd-parity wer(tableau omitted).
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(65) Axininca local rhythmic reversal in parallel OT

/hotitana/ ! :
‘he let me in’ | NONFIN(STR) | PARSESYLL | ALLFTL ! |AMB | TROCHEE
a. hotitana L W4 L L L
b. (hati)(ta'na) W1 : 2 L W 2
- c¢. (hati)('tana) : 2 1 1
d. (hati)('ta)na L Wi 2 L 1
e. (hoti)('tana) : 2 W2 L

This analysis appears to be on a par with theppoeided in the previous section
for accounting for local reversal in Axininca. Hewver, as with previous illustrations,
parallel OT predicts a non-local counterpart to #med of local rhythmic reversal
illustrated here. The winning candidate in tablggé®) features a stress clash, a
dispreferred sequence of two stresses. With ati@nissuch as *CasH highly ranked,
(c) would be out on these grounds. The rankinthefother constraints can conspire to
create the prediction illustrated in (66), thatpiesthe ranking ofAMB >> TROCHEE the
winning output is parsed into trochees. This dffiecnon-local, because a constraint
referencing the edge of the domain has affectecb#insing at the opposite end of the
word, in opposition to the ostensible directiorpafsing in the language.

(66) Pseudo-Axininca: Non-local rhythmic reversal

/hotitana/ !
‘he let me in’ | *CLasH | NONFIN(STR) | PARSESYLL | IAMB | TROCHEE

a. hotitana W 4 L

b. (hoti)(ta'na) . W1 L W 2

c. (hot)('tana) | w1 | L1 W1

d. (hoti)('ta)na Wi W 1 L W 1
- e. (hoti)('tana) E 2

f.  (ho'titana E W 2 W 1

This same ranking produces standard iambs in d ewading with an odd number
of light syllables, because in such words iambigthim can be preserved without the
potential for stressing the final syllable. Thisshown in (67).
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(67) Pseudo-Axininca: Otherwise iambs

ligrikakina/ :
‘he has cut me’| *CLAasH : NONFIN(STR) | PARSESYLL | IAMB | TROCHEE
> a. (ifr)(ka'kina | 1 2
b. (i'f"i)( kaki)na Wi 1 W1 L1
c. (igni)('kaki)na E 1 W 2 L

Thus, the language predicted under this rankiranesin which odd-parity words
have stress on even-numbered syllables, while paety words have stress on odd-
numbered syllables. This stress system would §adly look like right-to-left syllabic
trochees, but we can assume that a language showgambic parsing as in (67) will
show the standard correlates of iambic rhythm, sisclambic lengthening (Hayes 1995),
in odd-parity sequences, though not in even-panitys. To give another example, in the
local rhythmic reversal of Axininca, a long vowala final syllable is shortened when it
is unstressed because of rhythmic reversal or wherthe stray unfooted syllable at the
edge of the word> We might then expect such de-lengthening to otmaughout even-
parity words in the hypothetical language in (663 #67), since even-parity words will
be parsed exclusively into trochees.

This prediction cannot be obtained in HS/IFO beeathe effects of a constraint
like *CLASH cannot permeate the word in thgpositedirection of footing, which is what
this hypothetical language shows. Because footlegisions are assumed to be
irrevocable, a candidate in which an input iambopees an output trochee are not
considered. However, even if we were to allow saatandidate we could not get the
unattested prediction, because getting rid of&€H violations by iteratively reversing
foot form will not result in harmonic improvememtwords of more than two feet. This
is illustrated in (68) and (69) below. As (68psuls, if *CLASH >> PARSESYLL as in the
parallel OT example above, the clash-inducing featot even built in HS/IFO. But if
PARSESYLL >> *CLASH, as in (69), then the candidate in (f) wins at tiined iteration.
But permeating backwards through the word is ndasjile in words longer than two
feet, even when strict inheritance is not assuneghise no net benefit is realized by

31 This process does not apply to diphthongs, whiehadways stressed, even word-finally. This might
suggest that diphthongs are heavier than long wwaracting stress more aggressively. See Ka§89(
Chapter 3) for arguments that syllables with diphtys in Dutch are heavier than those with long vewe
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doing so iteratively. As can be seen by compacagdidates (g) and (h) in (69), one
*CLASH violation is traded for another at the expensamfadditional AMB violation,
which causes the derivation to converge on caneli@@t as the winner, without global

rhythmic reversat?

(68) *CLASH >> PARSESYLL ; Final foot not created

loooooo/ ;
1% iteration NONFIN(STR) *CLASH | PARSESYLL | IAMB | TROCHEE
a. 000600 : W e L
-+ Db. (c'c)ocoo 4 1
<> nd : ;
2" iteration
C. (0'c)ocoo W 4 L1
-+ d. (c'o)(c'c)oo 2 2
& (0/Joo.
3" iteration
e. (©'o)(c'c)oo 2 2
f. (c'0)(c'0)(‘o0) W 1 L W 1 2
g. (©'o)(c'o)(c'o) W 1 L W 3
PN
Output: 6'c)(c'c)oo
(69) PARSESYLL >> *CLASH; Final foot present, but no global reversal
leeoo00/ 5
1% iteration NONFIN(STR) : PARSESYLL | *CLASH | |AMB | TROCHEE
a. 0060GGo W 6 L
.+ Db. (0'c)occo 4 1
<> nd : ;
2" iteration
C. (0'c)ocoo W 4 W 1
-+ d. (0'o)(c'o)ooc 2 2
& (0 0)oo
3" iteration
e. (©'o)(c'o)oo W 2 L L 2
— f.  (0'0)(c 0)(00) 1 2
<> th .
4" Iiteration N\
L» 0. (0'0)(c 0)(o0) / 1 \ 1 2
g h. (©'0)( 'o0)('co) \ 1 / W 2 L1
NN

Output: 6'c)(c'0)('c0)

32 The prediction that rhythmic reversal could occuwords of two feet (but not longer) is not sonieth
we would want to predict either. This can be segronstituting an argument for strict inheritarveleich
prevents any reversal from occurring.

55



Thus, the ability of *CAsH to create non-local stress systems by interaaetitig
non-finality is quite limited in HS/IFO. This isiiclear contrast to parallel OT, which
optimizes over all possible metrical parses and thils choose winners that show the
effects of edge constraints non-locally. In th&trsection | turn to a language which has
been argued to exhibit a non-local interaction to$ kind, and | show that the stress
system of this language resists coherent analysis i a parallel theory.

3.3.3 Yidp

The Australian language Yidi(Dixon 1977ab) is often thought of as the
canonical example of a language whose metrical plbgy seems to require a parallel
analysis (e.g., McCarthy 2002: 149-152). Indeedndd (1993, 1994) analyzes Yjdi
stress as conforming to a generalization essgntsathilar to the one provided in the
previous section as a prediction of parallel OTress generally avoids the final syllable
and always alternates by syllables, making it fdsdio analyze the language as having
undergone non-local rhythmic reversal in order atiséy non-finality and *CAsSH or
some equivalent, as in Hung’sHRTHM constraint, which requires that every stressed
syllable be followed by an unstressed one.

Dixon’s description of Yidi stress derives all sources of vowel length before
stress is assigned, making the stress statemarglglependent on the location of long
vowels in the word. This has led other theoriststate the generalization along the lines
of ‘parse a word into trochees unless a long vapglears in an even-numbered syllable,
then parse the word into iambs’, which is also a-lezal description. This is essentially
how the generalization is couched in Hayes (198mt)2and Hayes (1995: 26%).
However, odd-parity words in Yigialways meet the criterion for being parsed into
iambs, which is not accounted for under this adtme except by first describing the
distribution of long vowels. Due to a process ehpltimate lengthening, the penult (an
even-numbered syllable) in odd-parity words neallyays contains a long vowel; thus,

% The justification for the process is cited by Hay&995) as the lambic/Trochaic Law. The preserice o
length (or weight) favors iambic parsing due tolthe, because a long vowel in an even-numberedlisgll
allows for the construction of at least one cananiamb, i.e. (LH). And the presence of trochees in the
absence of length conforms to trochees’ desirerdagelements of equal weight, also according ® th
law. However, even-parity words with trochaic rhtimay show length contrasts in the stressed sghabl
in this language, contra the lambic/Trochaic Law.
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identifying the target of lengthening would als@seto require having metrical structure
available.

In either case, the construal of Yith stress system seems to be that it relies on a
view of the entire metrical parse in order for ssréo be properly assigned, since whether
a word is parsed into iambs or into trochees dependhe parity of the entire word and
the distribution of its heavy syllables. The geieation in (70) covers most words of
Yidin.

(70) Stress in Yidi
e Even-parity words are parsed into disyllabic trasheunless an even-
numbered syllable contains a long vowel, in whielsecthe word is parsed
into iambs.
e Odd-parity words are always parsed into iambs bexdhe penultimate
syllable (an even-numbered syllable) contains @ leowel almost without

exception.

Despite the non-local character of the stressrste in this language, no extant
phonological analyses dealing with all the factf@fin’s stress system can be found in
parallel OT. A primary source of problems is thia stress pattern is opaque in many
even-parity words. The main source of non-lexigakel length in Yida is the process
of penultimate lengthening in odd-parity words. riiasstems that are analyzed as being
underlyingly odd-parity undergo penultimate lengtihg and then deletion of the final
syllable, leaving a word with a form likgindan ‘moon’ in the absolutive (bare) form,
which surfaces as the trisyllabic stgmndanu in the remainder of the paradigm (Dixon
1977a: 13). The vowel length in such stems andcdmeomitant stress on the second
syllable derives exclusively from the underlyingipaof the stem, no longer visible on
the surface. Parallel OT’s difficulty with opaciig well-known, and none of the
phonological analyses of Yidin parallel OT currently known to me attempt t@abeith
this problent*

3 An exception is Hung (1994a), though her use ataiament faithfulness is what allows an analysis]
it cannot be restated within correspondence th@dcgarthy and Prince 1995).
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Partly in response to this stubborn detail Haye397199) proposes a rather
radical reanalysis of Yidis morphophonology which involves doing away witkiagle
underlying form and taking the bare absolutive foas the base for paradigmatic
alternations. He thus argues that what appedos tengthening and deletion can rather
be analyzed in the reverse, as shortening and legmsat He presents evidence that the
third vowel in such stems is actually predictaldéyiating the need to store it in an
underlying form. Shortening is then motivated mn+phonotactic constraints, which
require a type of anti-faithfulness among paradigeambers. This solution has much to
recommend it, though it is in large part morphadadi It thus remains to be seen to what
extent Yidjp's stress system might present a problem of noalityconce the relationship
among paradigm members and constraints mediating rdlationship are better
understood.

Thus we have seen that a language which has bdefomqard as evidence of
parallelism in metrical structure building is its@lot straightforwardly analyzed in a
parallel theory without significant changes. Theess system of Yigi deserves more
work, which will no doubt lead to additional insigh adding to those that Dixon
(1977ab), Nash (1979), Hayes (1980, 1982, 1997/BRJle and Vergnaud (1987),
Kirchner (1992), Hagberg (1993), Crowhurst and HeWi995b), Hung (1993, 1994),
and others have provided us. But the preliminargience suggests that we are justified
in not giving up on the potential of iterative fomatimization in response to the apparent
non-local character of Yidis stress system.

3.3.4 Summary of stress and edge restrictions

In sum, with respect to local versus non-local ratéions of stress with
constraints like MNFINALITY , the evidence we have suggests that HS/IFO iscom
its predictions for the existence of local process;h as rhythmic reversal in Axininca,
and the non-existence of non-local processes, whae not been unequivocally

demonstrated.
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3.4 Summary of locality in stress

We find in all of the cases explored in this saetihat commonplace interactions
in stress systems are local, while non-local irtéoas are not clearly attested, matching
HS/IFQO’s predictions. Parallel OT on the otherdhanedicts the existence of unattested
stress systems with myriad non-local interactiaussg the same mechanisms necessary
for it to account for the attested local processése only example of a seemingly non-
local stress system was shown to be questionafdeyatil clearer examples emerge, the
evidence suggests that we are justified in prefgriiS/IFO as a theory of metrical

structure and its interaction with weight, quaniia adjustments, and edge restrictions.

4 Other consequences

The previous section argued for an iterative apgmnoto stress on empirical
grounds: harmonic serialism with iterative foot ioptation makes strong predictions
about what kinds of stress systems we would exjp@ct those predictions appear to hold
up. This section explores some of the formal cqueaces of adopting this model. |
first discuss the properties oRRSESYLL in HS/IFO and then turn to why alignment
constraints are appropriate for determining foatpment in this model.

4.1 PARSESYLL in HS/IFO

In standard stress analyses in parallel OARSBSYLL is the constraint that
compels foot-building, and the analyses in thisgpdmave followed suit. Its definition is
repeated here in (71) (Prince and Smolensky 1993)20

(71) PARSESYLL : Assign one violation mark for each syllable timhot a member of

some foot.

Although the standard definition is unchanged ia pihesent model, ARSESYLL
has a somewhat different character in HS/IFO timapairallel OT. We saw in sections
3.1 and 3.2 that high rankingARSESYLL was partly responsible for many of the

unwanted typological predictions made by paralldl @nd that its preferences could
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compel non-local interactions with parallel evaioat The same predictions were not
made by HS/IFO, because the architecture of septimization does not allow these
interactions using this constraint. There are tamlthl differences though. In particular,
because feet are built one at a time in HS/IFERIBSYLL will always favor building the
largest foot possible because a larger foot ledewsr syllables unparsed. In parallel
OT, PARSESYLL does not necessarily have this property; the thgimal forms
(0)(o)(0)(c) and 6o)(coc) both maximally satisfy ARSESYLL, though the first does not
feature maximally large feet.

The idea of preferring the largest possible fooaistress derivation is not new,
though this preference is not typically thoughtasf arising from the constraint that
compels foot building. Rule-based theories of makiparsing typically include a clause
that requires maximal expansion of the foot (Ha¥895: 102-3; Halle and Vergnaud
1987:15; Prince 1980). The directional parsingpatgms of rule-based theories required
a clause to this effect to ensure that the larty@stfoot was built even when a smaller
foot would satisfy parameterized requirements at form. This ‘maximality condition’
ordered the foot-building rule to look around tokeaure it was not settling for a smaller
foot. Here the ability of FRSESYLL to favor the maximal licit foot expansion plays a
similar role as the maximality condition from rddased metrical parsing. A difference
however is that RRSESYLL is a violable constraint and its preferences nayigheeded
if higher ranking constraints disagree, while thexmality condition was meant to be an
inviolable principle of foot building. On this pdiwe again find a similarity between
HS/IFO and Prince (1990)'s Harmonic Parsing. Rrimtates that the maximality
condition should not be retained because buildivegbestfoot should replace building
the biggest In the constraint-based HS/IFO we also choosehist foot given the
constraint ranking, but if A/RSESyLL is high enough ranked, the best foot will alsmhe
of the biggest feet.

One might wonder whetheraRseSYLL is duplicating the role of the constraints
intended to enforce minimum foot size;BiN(u) and FBIN(c), or vice versa, but it turns
out that both kinds of constraints are needed.st,FirBIN constraints do not compel
foot-building; they can only assess a particulast for its size. In fact, under some
rankings they may discourage foot-building if &t tfeet that meet their requirements are
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ruled out for other reasons. Second, the preferend FBIN(1) and RRSESYLL may
overlap when light syllables are at issue, in whielse both constraints will prefer a
disyllabic foot, but FBIN(u) is equally satisfied by a heavy syllable in itgnofoot, while
PARSESYLL still prefers something larger, if possibleTBiN(c) and RARSESYLL overlap
much more often in their preferences, both prefgrdisyllabic feet when possibieput
these constraints can also conflict, and the résolwf their conflict is important for
modeling whether a language allows monosyllabit &ell. In the case of Pintupi, the
syllabic trochee language analyzed in section th&,ranking FBIN(c) >> PARSESYLL
ensures that the final syllable in odd-parity wodsot parsed.

The ability of RARSESYLL to prefer a larger foot was already shown to be
important in the analysis of the generalized trecl®guages presented in section 3.1.
Such languages prefer to build disyllabic feet Wit allow a monosyllabic foot when a
single heavy syllable is the only thing left in therd. This was captured in the HS
analysis precisely withARSESYLL’s preference for larger feet. A representativaneple
from the discussion of generalized trochees ini@e@&.1 is shown in (72). Although
candidate (a) is not ruled out byBiN(u) because the first syllable is heavy, candidate
(b) is preferred by ARSESYLL because it gets rid of more unparsed syllablesgiceS
PARSESYLL has to outrank TBIN(c) to allow monosyllabic feet at all,TBIN(c) is not the
deciding factor.

(72) PARSESYLL prefers maximal expansion; Wgaia /HLL/— ("HL)L

/delguna/ ‘to cure’
1% iteration | FTBIN(u) | PARSESYLL | FTBIN(o)

a. (‘del)gu.na W 2 W 1
- b. (del.gu)na 1

This behavior of BRSESYLL is an interesting feature of present framework. |
produces the right results for generalized trodaeguages and reproduces a condition

% The situation would change a bit iEG were allowed to build feet of more than two sylésb In this
case the relationship betweerrBiN(c) and RRSESvLL would be more like that of ™BiNn(n) and
PARSESYLL.
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on metrical parsing that other theories state s¢plgr And happily, it is prevented by
the framework of HS/IFO from inducing problematirrlocal interactiong®

4.2 Gradient Alignment in HS/IFO

The analyses in this paper have also employed rakgh constraints —
specifically ALFTL and ALLFTR — and have assumed their standard definitions wit
‘gradient’ assessment, repeated here in (73) a#y (These constraints come from the
Generalized Alignment family (McCarthy and Prin@93a).

(73) ALLFTL: For each foot in a word assign one violation mayk évery syllable
separating it from the left edge of the word.

(74) ALLFTR: For each foot in a word assign one violation méok every syllable
separating it from the right edge of the word.

In OT, directionality — whether stress is assiglegtto right or right to left — does
not exist as such, but instead emerges from thérnerces of constraints on the
placement of feet. Alignment constraints do thigpbeferring all feet to be as far to one
edge of the word as possible. While this resticis never fully satisfied in words with
more than one foot (that is, whemABESYLL >> ALIGNMENT), the result nonetheless

resembles a directional parse, as shown in (75).

(75) a. lterative parsing whenLAFTL >> ALLFTR: (o0)(co)o
b. Iterative parsing whenlAFTR >> ALLFTL: o(o06)(c0)

The story is similar in HS/IFO, in that directioitylis again not overtly specified,
but is also emergent, as was discussed in sectt.2 As in parallel OT, alignment
constraints in HS assign a number of violation readkeach foot based on how far away

from the word edge it is, and the violation marés the feet are added up to determine

% See McCarthy (to appear-a) for a discussion ofossiple alternative constraint that compels foot
building in HS. The proposed alternative shareth WhRSESYLL this property of preferring larger feet
when feet are built by iterative optimization.
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the number of violation marks that are assignea ¢andidate. The difference, of course,
is that HS/IFO effectively looks at only one adaiital foot at a time.

Although a number of criticisms of gradient aligmmean parallel OT have
surfaced, and some proposals have been made fog devay with such constraints
(McCarthy 2003; Kager 2001), in this section | willistrate that alignment constraints
are well-suited to determining foot placement in/IRS. Alignment constraints are
shown to behave better in a serial model than allpaone and to be the best among

logical alternatives for determining foot placemanHs.

4.2.1 Alignment is better in HS than in parallel OT

Crowhurst and Hewitt (1995a) observe that in palr&®T the apparent parsing
directionality that emerges in a language when ragliabic feet are allowed requires a
ranking of ALFTL and ALLFTR opposite from what we would expect based on (75).
This is illustrated in (76); when LAFTL outranks ALFTR for example, the candidate
with apparent left-to-right parsing wins if mondayic feet are prohibited (candidate
(76)a), but the candidate with apparent right-fof@rsing wins if monosyllabic feet are
allowed (candidate (76)d). That is, whether thekirag ALLFTL >> ALLFTR results in a
left to right parse depends on the ranking aR$ESyLL and FBIN(c), because their
ranking indicates whether monosyllabic feet arevedid in the language. Similarly, the
apparent left-to-right parse in (a), with no morilzdyc foot, requires the ranking
ALLFTL >> ALLFTR, while the apparent left-to-right parse in (c)t{rma monosyllabic
foot, would require the opposite ranking.

(76) Foot alignment and monosyllabic feet (Crowhurst Heavitt 1995a)

Apparent direction A FTL marks ALFTR marks

Monosyllabic & (o6)(c0)o L>R 0+2=2 1+3=4
feet prohibited b. o(cc)(c0) RL 1+3=4 0+2=2
Monosyllabic ¢ (50)(c0)(0) L>R 0+2+4 =6 1+3=4
feet allowed d. (o)(oo)(co) ROL 0+1+3 =4 2+4 =6
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This reversal is unexpected from the point of vietvrule-based directional
parsing, which treatss6)(oc)c and ©o)(co)(c) as a class, as both are the result of
starting with foot-building at the left and iteragi rightward. The gradient foot alignment
constraints instead treaid)(oc)c and ©)(oc)(oo) as a class, because both are derived
from the same ranking,lLAFTL >> ALLFTR.

In HS/IFO, alignment constraints do not show thehavior. Instead, under the
ranking ALLFTL >> ALLFTR, apparent left to right footing emerges, and wieesa for
ALLFTR >> ALLFTL, regardless of whether monosyllabic feet arevadid. The
derivation in (77) shows that LAFTL >> ALLFTR produces do)(co)o, which has
apparent left to right parsing, when monosyllaleetfare prohibited, while the derivation
in (78) shows that the same ranking of the alignnoemstraints producesd)(cc)(o),
also with apparent left to right parsing, when neytlabic feet are allowed. Thus, the
effect of left to right foot parsing emerges in H® with the ranking ALFTL >>
ALLFTR regardless of whether monosyllabic feet are atbwontrary to the outcome in
parallel OT. (And vice versa forlAFTR >> ALLFTL.)

(77) ALLFTL >> ALLFTR, monosyllabic feet prohibited

locoool/
1% iteration | FTBIN(c) | PARSESYLL | ALLFTL | ALLFTR
d. 060660 W s
- Db. (oo)ooo 3 3
g c. o(oc)oo 3 W 1 L2
2" iteration
d. (oo)ooo W 3 L Ls
Le €. (o)(co)o 1 2 4
f. (o0)o(co) 1 W 3 L3
> 3 iteration
s . (0o0)(co)o 1 2 4
g h. (o0)(oc)(0) W 1 L W 6 4

Output: ¢o)(co)o
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(78) ALLFTL >> ALLFTR, monosyllabic feet allowed

locooo/ :
1% iteration | PaRSESYLL | FTBIN(s) | ALLFTL | ALLFTR
a. 0G6Go W s
L+ b. (o0)ooco 3 3
g c. of(oo)oo 3 L W1 L2
2" iteration i
d. (oo)ooco W 3 L L Ls
e €. (©o)(oo)o 1 e 4
< f.  (o0)o(oo) 1 E Ls
N 3% iteration
g. (o60)(oo)o W 1 L L L2 4
h. (06)(c0)(c) 1 L6 4

v

Output: ¢oc)(oo)(c)

The reason for this difference is that monosytlafgiet in non-moraic-trochee
languages are a kind of last resort. Such feehaver the only kind of foot allowed in
the language, but instead arise under duress dlystighe end of a parse in an odd-
parity word when the choice is either to create @nosyllabic foot or not parse the
syllable. These languages prefer to build candrdisyllabic feet when possible,
because these are more harmonic, other things legjngl, but allow monosyllabic feet
when necessary to fully parse the word. Underrdmking in tableau (78), HS/IFO
accounts for this restriction by choosing a didyilafoot as optimal at intermediate
iterations when there are enough syllables to ereae, becauseARSESYLL prefers
maximal feet as discussed in the previous sectiBuen though monosyllabic feet are
allowed, they are not preferred over disyllabict fé® the absence of high-ranked
constraints penalizing disyllabic feé€tand thus monosyllabic feet are not chosen unless
a disyllabic foot is not a possible option. Thasessentially the same reasoning we saw
with generalized trochee languages in sectiont®fe extended to languages that would
allow any kind of syllable (i.e., heavy or lighth a monosyllabic foot. Again the
character of an HS derivation is that it has nedaght — it does not ‘know’ that building

37 And importantly, if there were constraints peniatizdisyllabic feet, they would apply equally inesw
and odd-parity words. In the language(s) at idsere only odd-parity words show monosyllabic feet,
while even-parity words are happily parsed intglthbic feet.
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a monosyllabic foot at the outset would allow ulitely better satisfaction ofLAFTL at
a subsequent iteration.

So far this illustration has simply highlighted dfetence with respect to the
preferences of alignment in parallel OT and HS/IFDespite the fact that parallel OT
patterns differently from both HS and rule-base@aional parsing in what languages it
groups together by parsing ‘direction’, it may rim¢g immediately clear whether this
property of alignment in parallel OT has unwantexhsequences. If the status of
monosyllabic feet is constant in a language (ir@nosyllables are always licit feet) and
the apparent directionality is constant, then thgnenent constraints have no problem
describing stress patterns with monosyllabic faligeit with a different ranking than we
might have initially thought. This is essentialhe conclusion of Crowhurst and Hewitt
(1995a).

However, there are reasons to think that this aqpunesece of foot alignment in
parallel OT is indeed undesirable. In a languagat tdoes not uniformly allow
monosyllables to be licit feet, we predict that agmt directionality in the language may
vary among words. For example, if syllables mwesthbavy to form monosyllabic feet,
we predict that although the ranking oflATL and ALLFTR remains the same in the
language, the apparent directionality of the malrgarsing for each word will vary
depending on whether and where a heavy syllableirecc The unattested GT-like
language observed by Hyde (2007) and discussecedtion 3.2.2 has exactly this
property. In this unattested language predictedhay standard approach to stress in
parallel OT, the directionality is non-uniform; serwords show apparent left-to-right
footing (e.g., example (32)), while some show apptrright-to-left parsing (e.g.,
examples (34) and (35)), and still some words sheither because the left-most heavy
syllable occurs in the middle of the word (e.garmaple (33)).

Another potential problem posed by this predicodralignment in parallel OT is
a language with optional monosyllabic feet. Opidg may be formalized in OT with
constraints that have variable rankings with respgone another (Anttila 1997, 2002).
In a language with variation between, for examgtey)(cc)o and ©o)(oo)(o), the
ranking of RRSESYLL and FBIN(c) must be in variation so that sometimes a syllable
goes unparsed if it would lead to a monosyllabmmt f@and sometimes monosyllabic feet
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are tolerated in order to maximally parse syllaliiés feet. However, to get this pattern
in parallel OT, the ranking of AFTL and ALLFTR must also be in variation, and must
co-vary with the ranking of /RSESyLL and FBIN(c). That is, for ¢c)(co)o to emerge,
FTBIN(c) must outrank RRSESyLL and ALFTL must outrank ALFTR. But when
(oo)(oo)(o) wins, both rankings are reversed, such thaRBESYLL outranks FBIN(c)
and ALLFTR outranks ALFTL.

To my knowledge, no theory of variation in OT ham@chanism to force pairs of
constraints into co-varying rankings. Insteadndéad theories of variation in OT predict
that if both pairs of constraints are variably raskthen the ranking chosen for one pair
of constraints would vary orthogonally with the kang chosen for the other pair. Thus,
the variable ranking betweerRSESYLL and FBIN(c) on the one hand andLAFTL and
ALLFTR on the other predicts four-way variation betwden)(cc)o, (o6)(oo)(o),
o(oo)(oo), and 6)(oco)(oc) within a single language, which is an undesirabfel
unattested prediction, as no language appearsassswtords in this way. The tableau in
(79) and the summary in (80) show this result.

(79) Rankings in variation

locooo/ | PARSESYLL | FTBIN(c) | ALLFTL | ALLFTR
(oo)(oo)o 1 : 2 4
(06)(c0) (o) i 1 6 4
o(oc)(o0) 1 4 2
(6)(o0)(c0) 5 1 4 6

(80) Possible outcomes of variation
a. ©0)(oo)(oo) PARSESYLL >> FTBIN(c) and ALLFTL >> ALLFTR
b. (60)(o0)(c) PARSESYLL >> FrBIN(c) and ALFTR >> ALLFTL
C. (00)(co)o FTBIN(c) >> PARSESYLL and ALLFTL >> ALLFTR
d. 6(oc)(o0) FTBIN(c) >> PARSESYLL and ALFTR >> ALLFTL

These examples suggest that the behavior of a#ghoonstraints in parallel OT

discussed by Crowhurst and Hewitt (1995a) is indemalething we should be glad to
shed in HS/IFO. The serial model adopted in thegpgr does not reproduce this
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prediction, despite adopting the same constraintisdefinitions. Instead the emergent
directionality from the ranking of A FTL and ALLFTR is constant.

4.2.2 Alternatives to alignment

Although the previous section showed that alignmeiS is more well-behaved
than in parallel OT, it is reasonable to ask whettmving to serial evaluation of
restricted candidate sets would allow some alter@ab alignment which crucially does
not rely on gradience, since this property has lmeech-maligned, particularly on formal
grounds (McCarthy 2003; Eisner 1999; Potts anduRul2002, a.0.). In this section |
discuss two potential contenders mentioned by Mit®a2003) and show that they
cannot in fact guarantee an appropriate parse HFAS$ particularly for bidirectional
stress systems, while gradient alignment can. TFhistion concludes that gradient
alignment constraints are better than ‘categoriediernatives for determining foot
placement in HS with IFO.

4.2.2.1 ‘Categorical’ alignment |

McCarthy (2003: 79) offers in passing two alteiveg to gradient alignment
which fall under the categorical constraint schdmadefines. | will discuss these two
alternatives in turn and show that both fail ashads of determining foot placement in
HS with IFO.

The first offered alternative that | will discuase the constraints defined in (81)
and (82), which can be considered categorical edpmis of ALFTL and ALLFTR,
respectively.

(81) *o/__...Fr: Assign one violation mark for every syllable appeg to the left of
some foot.
(82) *o/FT...__: Assign one violation mark for every syllable appeg to the right of

some foot.

In the standard definition of alignment, a syllalden incur more than one
alignment violation, subject to the number of feetthe word. In this proposed
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alternative formulation, a syllable can incur atsmnone violation of the constraint, and it
does so when it appears between some foot andfremiate word edge. The table in
(83) shows the violation marks assessed byFAL and *o/__ ... to candidates with
one, two, and three left-aligned feet. In (a) gbyl the constraints match in their
assessments, but in (c), gradieni. ATL assigns more violation marks thae/* ...F;
the former assigns marks for every syllable to lfe of each foot, meaning some
syllables incur more than one violation mark, witie latter assigns only one mark per

syllable occurring to the left gomefoot.

(83) Comparison of marks assessed hy &L and %o/ ..
ALLFTL *o/__..F

a. (oo)oocooco 0 _O
b. (oc)(co)oco 2 2
C. (oo)(oo)(oo)o 6 4

Similarly, the table in (84) shows the same caaiigl and the violation marks
they receive from ALFTR and the categorical equivalent in (82). Eachlhte shown
receives five violation marks fromo#FT... , because in each case there are five
syllables that appear to the right of a foot. Thhe number of violation marks does not
change with additional feet placed to the righthaf foot in (a).

(84) Comparison of marks assessed hy AR and ©/FT...
ALLFTR *o/FT...

a. (oo)oocooco 5 5
b. (oc)(co)oco 8 5
C. (oo)(oo)(co)o 9 5

This alternative works for contiguous foot builginf the type shown in most of
the examples in this paper. A representative dad for a language with left-to-right
disyllabic feet is shown in (85).
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(85) Derivation with categorical foot placement constisi

locooo/
1% iteration | FTBIN(c) | PARSESYLL | *of _..Fr | *ofFT...
a. 00G6Go W s
b. (c)oocoo W 1 W 4 W 4
L* C. (oo)ooco 3 3
< d. o(oc)oo 3 W 1 L2
> 2" iteration
e. (oo)ooo W 3 L 3
f.  (oo)(o)ooc W 1 W 2 2 3
Ls (. (o0)(co)o 1 2 3
< h. (o0)o(oo) 1 W 3 3
> 3 iteration
L i. (o0)(co)o 1 2 3
g j.  (o0)(oo)(o) W 1 L W 4 3

Output: ¢o)(co)o

However, to see why these constraints cannot be dibeates foot placement in
HS/IFO, we need to look at bidirectional stresgeys. Examples include the languages
Piro (Matteson 1965), Lenakel (verbs and adjectordy; Lynch 1974, 1977, 1978), and
Garawa (Furby 1974). In both Piro and Lenakelnglsi foot is placed at the right edge
of the word and other feet iterate from the ledt,shown in (86) with data from Lenakel,
Garawa shows the opposite pattern. | will firsbwhhow the standard alignment
constraints are able to get this pattern in HS/I&@] then | turn to why the categorical

constraints cannot.

(86) Bidirectional stress in Lenakél
Odd parity: ‘tina kamarolkeykey ‘you (pl.) will be liking it’

Even parity: ‘ntma marolkeykey ‘you (pl.) were liking it’

In order to derive a pattern like this in HS/IFQ@wthe constraints we have been
using, the derivation must proceed by first buidpihe static right-edge foot and then

iterating feet from the left. | will illustrate mothis works and then explain why it must

3 Data from Hayes (1995:168). Degrees of stressragh(rightmost is primary).
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be this way. Since it is clear that Lenakel musteha foot at the right edge of every
word we will employ the constraintLAGNWDR, familiar from our analysis of Fijian in
section 3.2, which demands that a word have a d&ighed with its right edge. This
should be ranked above our standard foot alignroenstraint ALFTL so that the foot
indeed is placed at the right.LIATL must in turn dominate A FTR to account for why
the non-rightmost stresses align to the left. MA@&sSESyLL must dominate ALFTL to
get multiple feet iterating from the left. The mation of a seven-syllable word in
HS/IFO with gradient alignment is shown in (87).heTrankings just asserted can be

verified by examining the tableau.

(87) Derivation of 7-syllable word in Lenakel w/ gradielignment

/tinakamarolkeykey/ ;
1% iteration | PARSESYLL | ALGNWDR | ALLFTL | ALLFTR
a. ft.na.ka.ma.rol.key.key W7z | Wi L
b. (ti.na)ka.ma.rol.key.key 5 W 1 L W 5
- c. t.na.ka.ma.rolkey.key) 5 5
g} 2" iteration
d. t.na.ka.ma.rolkey.key) W s 5 L
e. t.na.ka(ma.rol)(key.key) 3 W s L2
Le f. (‘ti.na)ka.ma.rolkey.key) 3 5 5
<> 3 iteration
g. (ti.na)ka.ma.rolkey.key) W 3 Ls Ls
h. (ti.na)ka(ma.rol)(key.key) 1 ! W s L~
i. (‘ti.na)(ka.ma)rol(key.key) 1 : 7 8

W\

Output: 'ti.na)(ka.ma)rol(key.key)

This is the only way that the bidirectional detiga can be ordered. It is not
possible to account for this stress system by mgldeet from the left edge and then
‘skipping’ the penultimate syllable in odd-parityovds to achieve the appearance of a
bidirectional system. This is because of the tlaat higher-ranked constraints effectively
have their preferences satisfied first in HS, whishwhat determines ordering. If
ALLFTL were to outrank AGNWDR, then it will be optimal to add contiguous feetrh

the left edge, and when faced with the choice (®£na)(’ka.ma)(rol.key)key or
('tz.na)(’ka.ma)rol(key.key)at the third iteration, the former will win (assumgn both
options equally satisfy foot form constraints, etdn order to have the latter option win,
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ALIGNWDR must outrank ALFTL, but under this ranking, the candidate with atfoo
the right edgeti.na.ka.ma.rol(key.key,) will win over ('ti.na)ka.ma.rol.key.kegt the first
iteration because the candidate with the rightraiehy foot better satisfies the higher
ranked constraint. Thus, bidirectional derivatiansist begin by satisfying the top-
ranked AIGNWD constraint, then iterate feet from the oppositgeed

When we replace IAFTL and ALLFTR with the categorical alternatives in (81)
and (82), we do not achieve the desired resulte Viblation marks assigned by these
constraints do not identify the correct winnerta second iteration. The following sub-
derivation illustrates. The first iteration lookse same as the first iteration from the
derivation with gradient alignment in (87), buttire second iteration, candidates (e) and
() tie on RARSESYLL and %/ __...A, while *o/FT...  prefers candidate (e),

ti.na.ka(ma.rol)('key.key) because it incurs fewer additional violationgho$ constraint.

(88) Wrong winner with categorical alignment

/tinakamarolkeykey/ !
1% iteration | PARSESYLL | ALIGNWDR | *o/ _..F | *olFT...
a. ti.na.ka.ma.rol.key.key W 7 W1 L
b. (‘ti.na)ka.ma.rol.key.key 5 L W1 L W s
o~ C. ti.na.ka.ma.rolkey.key) 5 : 5
g 2" iteration |
d. ti.na.ka.ma.rolkey.key) Ws 5 L
2> e. tina.ka(ma.rol)(key.key) 3 i 5
f.  (‘ti.na)ka.ma.rolkey.key) 3 5 W s

It is possible to rescue the second iteration mpleying ALIGNWDL, which

assigns a violation mark for a word that does @oeha foot at it¢eft edge, and ranking

it above %/FT...  to force (f) to win in (88). However, eventlfis strategy were
employed to rescue the second iteration, an eggebiproblem would arise in the third
iteration. As the sub-derivation in (89) showse tfategorical alignment constraints do
not distinguish the candidates in (b) and (c) i8)(Brecisely because they both already
have a foot at the left and right edge, meaningitiathd| feet do not add additional
violations. In fact, the categorical alignment swaints are not even able to be ranked
relative to each other on the basis of this deiovat Indeterminacy of this sort is not

easily fixed.
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(89) Indeterminacy in third iteration with categoricibament

(('ti.na)ka.ma.rolkey.key) PARSE | ALIGN ! ALIGN | *of/__... | *olFT...
3% iteration | Svi. | WbR | woL Fr _
a. (‘ti.na)ka.ma.rolkey.key) W3 | 5 5
- b. (tina)ka(ma.rol)(key.key)| 1 ! 5 5
- c. (‘ti.na)(ka.ma)rol(key.key) 1 ! 5 5

Thus, for bidirectional systems, the categorical folacement constraints defined
in (81) and (82) will not suffice to determine tippdgacement of non-peripheral feet.
McCarthy (2003: 79) observes the these constragiiave this way, but he argues this to
be a virtue. Here we see that the indeterminaagisi@o failure of HS/IFO to analyze
Lenakel. Because peripheral feet are built finsa ibidirectional parse, we must face the
choice between (89)b and (89)c at this point in deeivation, but these alternative

constraints cannot decide between them.

4.2.2.2 ‘Categorical’ alignment Il

The other possible replacement for gradient aligntmeonstraints that is
mentioned by McCarthy (2003; also Pater 2007) idotoulate local constraints that
directly prefer contiguous footing by penalizingtfevith an adjacent unfooted syllable,
as in (90) and (91).

(90) *FT/6__: Assign one violation mark for every foot with @djacent unfooted
syllable to the left.
(91) *FT/__o: Assign one violation mark for every foot with aajacent unfooted

syllable to the right.

However, this proposal also fails to determine gtingal parse in bidirectional
stress systems, for very similar reasons. Thegabin (92) illustrates an attempt at the
same seven-syllable derivation with these condgainThe constraint AGNWDL is
again needed to get the correct winner in the seteration, and the third iteration again

fails to return an optimal candidate.
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(92) Derivation of 7-syll word, w/ new constraints

leooo066/ PARSE | ALIGN | ALIGN
1% iteration | Svi. | WbR |*FT/c_ | WbL |*F1/ o
a. ti.na.ka.ma.rol.key.key W 7 W1 L | 1
b. (‘ti.na)ka.ma.rol.key.key 5 1 Wi L L W 1
~* C. ti.na.ka.ma.rolkey.key) 5 1 1
Q; 2" iteration
d. ti.na.ka.ma.rolkey.key) W s 1 W1 L
e. ti.na.ka(ma.rol)(key.key) 3 , 1 W1 L
e f. (‘ti.na)ka.ma.rolkey.key) 3 1 1
<> 3 iteration ' |
g. ('ti.na)ka.ma.rolkey.key) W3 10 1
- h. (‘ti.na)ka(ma.rol)(key.key) 1 1 1
- i.  (‘ti.na)(ka.ma)rol(key.key) 1 1 1

In common with the previous alternatives, thisiatgon was also observed by
McCarthy (2003) to have the property of not distiisying candidates like (h) and (i). In
HS/IFO, we would not be able to account for bidi@tal stress systems at all if this
were the only mechanism we had for determining folatement. We need gradient
alignment to analyze the stress system of Lenaketh wants the outcome in (i), and to
distinguish it from a language like Garawa, in wh{b) would emerge as optimal.

It would seem then that these non-gradient alteremtto generalized alignment
constraints encounter problems because they arsufiatiently deterministic. Both of
these categorical alternatives to alignment argestlbo the same problem and we are
thus in the position of preferring a gradient atrgant analysis on the grounds that it
allows us to derive bidirectional stress systenftandard alignment constraints can
handle bidirectional systems because the constrtiat prefer regular iteration from one
edge are gradiently defined and thus ensure fdebwias far to the dominant edge as
they can be, modulo the satisfaction of other higyked constraints on metrical structure
and location of other feet; this is something theppsed alternatives cannot do.

4.3  Summary of other consequences

This section has shown that HS/IFO has severatdbconsequences that further
suggest its advantage over parallel OT. The caimstPARSESYLL was shown to have

desirable effects with iterative foot building. HSO restricts this constraint from
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compelling non-local interactions, and it also siabes a violable maximality condition

on foot size, which was useful in our analysis ehegralized trochees in section 3.1.
Meanwhile, gradient alignment constraints, whickieheeceived much negative attention
in parallel OT, were shown to be well-behaved iNIAS. Some potential alternatives to
gradient alignment were shown to be insufficient &malyzing bidirectional stress

systems, which leads us to prefer the gradientioress The results of this section
suggest we are justified in retaining some of thadard stress constraints in HS/IFO.

5 Conclusion

In this paper | have attempted to demonstrat@dtitential of Harmonic Serialism
with iterative foot optimization to model rhythmstress and its interactions with syllable
weight, vowel shortening, and edge restrictionsS/IHO predicts a certain amount of
derivationally-defined locality in stress systerand attested stress systems match these
predictions. Parallel OT on the other hand wasnshto be insufficiently restrictive
because of its ability to analyze both local and-foxal interactions. Attestation of truly
non-local stress systems is extremely weak, ansl\wwaushould prefer HS/IFO because it
more accurately reflects stress typology. Combmwed the results of section 4, which
showed that familiar constraints behave predictabl{AS/IFO, this model holds much

promise as a novel way to analyze and accountrfesssystems in natural language.
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