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Abstract
The word stress system in San’ani Arabic exhibits patterns of stress placement that associate some level of
prominence with syllables with long vowels and syllables that end in the left-leg of a geminate. The fact that
such syllables always succeed in attracting stress away from other non-final CVC syllables, even beyond the
final trisyllabic window, clearly indicates the role that underlying moraicity plays in the stress algorithm. The
proposed account, offered in this paper for the word stress system in San’ani, is couched in Harmonic Serialism,
as a serial version of Optimality Theory. Key to the analyses presented is the assumption of gradual
prosodification. The distinction drawn between faithful and unfaithful prosodic operations allows for applying
some in a parallel fashion, but confines others to serialism. Central to the analysis, as well, is the exceptional
case of final stress, which is mainly attributed to the intrinsic prominence of syllables with underlying bimoraic
sequences.
Keywords: Harmonic Serialism, harmonic improvement, gradualness, Optimality Theory, prosodification,
syllabification, mora assignment, footing, stress assignment, two-layered moraic structure, local conjunction
1. Introduction
In quantity-sensitive stress systems, syllable weight plays a pivotal role in stress placement. Footing, as a
metrical operation, is determined on the basis of the moraic content of individual syllables. Generally speaking,
heavy syllables are usually considered prominent in their feet and eventually on the grid. San’ani Arabic, as a
clear example of a quantity-sensitive stress system, is no exception to that. What distinguishes it from most
quantity-sensitive systems, though, is the priority given to CVV and CVG syllables when compared with other
CVC heavy syllables. An open syllable with a long vowel or a syllable with the left-leg of a geminate will
always receive stress, no matter what other syllables there might be. This predominant characteristic of the stress
system in San’ani is fundamental to the analysis developed in this paper.
The theoretical framework adopted in this paper is that of Harmonic Serialism. Being derivational in its nature,
Harmonic Serialism is predicted to accommodate the different levels of prominence associated with CVV/CVG
syllables on the one hand and CVC syllables on the other. To render that distinction feasible, the proposed
account must assume successive, rather than parallel, prosodification. Operations such as syllabification, mora
assignment, footing, and stress assignment will be arranged in consecutive derivational steps. Some of these
operations, however, may be allowed to combine, depending on whether an operation is considered to be faithful
or unfaithful at a given step. Another issue that is accounted for by assuming the prominence distinction between
heavy syllables in San’ani is the occurrence of word-final stress. A local conjunction of two metrical constraints
is utilised to optimise final stress assignment, a pattern that is systematically avoided in San’ani unless motivated
by syllable prominence.
The paper is organised as follows. In Section 2, the word stress system in San’ani Arabic is presented in detail,
giving enough examples of each pattern. Section 3 summarises the comprehensive rule-based analysis of San’ani
word stress offered in Watson (2002). As indicated there, the main assumptions and arguments are adopted, and
at times slightly adjusted to fit within the boundaries of the overall proposed account. Section 4 presents
Harmonic Serialism and proceeds to the analysis of San’ani Arabic word stress patterns. Finally, Section 5 offers
the concluding remarks.
2. San’ani Word Stress
San’ani Arabic (SA) is a variety of Arabic mainly spoken in the ancient city of San’a, the capital of today’s
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Yemen, which is located in the south western region of the Arabian Peninsula. One of the most detailed accounts
of SA word stress is presented in Watson (2002). Somewhat abridged and more focused versions are also
included in Watson (2009 and 2011). This stress system is also discussed in Hulst and Hellmuth (2010), Davis
(2011), Davis and Ragheb (2014), and Ryan (2019), all of whom refer to Watson (2002).
The word stress system in SA displays some characteristics, shared with many Arabic dialects. The most
noticeable of these properties is the prominence given to final superheavy syllables and to non-final heavy
syllables. Nonetheless, it might be argued that the attested word stress system in this particular dialect of Arabic
is distinguished by its treatment of (non-final) CVV and CVG syllables (i.e., open syllables with long vowels
and syllables that end with the left-leg of a geminate, respectively). In SA, these two syllable configurations are
set apart, from the other ultimately possible heavy syllable CVC, by their ability to attract stress beyond the final
trisyllabic window and also by their ability to attract stress away from a final superheavy syllable. The following
algorithm and data, taken mainly from Watson (2002), summarise the word stress system in SA (Note 1).
(1) Stress Algorithm in San’ani
(i)

Stress the rightmost non-final CVV or CVG syllable.
(a) ma.»kaa.tib

‘offices’

(b) /a.»saa.mii

‘names’

(c) ba.»saa.tiin

‘groves’

(d) »s≥aa.buun

‘soap’

(e) »Xaa.ri.dÉZiin

‘going out pl. ms.’

(f)

»daa.ri.jaat

‘knowing pl. fm.’

(g) mit.»/aX.Xi.raat

‘late pl. fm.’

(h) ji.»ib.buu

‘they ms. love/like’

(i)

mu.»sadÉZ.dÉZi.la.tii

‘my recorder’

(j)

»haa.ka.D≥a.haa

‘like this’

(k) »saa.fart
(l)

»daw.wart

‘I/you sg. ms. travelled’
‘I/you sg. ms. looked for’

(ii) Otherwise, stress a final CVVC/CVCC syllable.
(a) da.»rast

‘I/you sg. ms. learnt’

(b) /ab.»sart

‘I/you sg. ms. saw’

(c) gam.»bart

‘I/you sg. ms. sat’

(d) laf.»laft

‘I/you sg. ms. collected’

(e) mak.»tuub

‘letter’

(f)

ba.»naat

‘girls’

(iii) Otherwise, stress the rightmost non-final CVC syllable up to the antepenultimate.
(a) »laf.laf

‘he collected’

(b) »mak.laf

‘woman’

(c) »mad.ra.sih

‘school’

(d) »mak.la.fih

‘his woman’

(e) /ab.»s≥ar.tih

‘I/you sg. ms. saw him/it’

(iv) Otherwise, stress the leftmost CV syllable.
(a) »ka.tab

‘he wrote’

(b) »da.ra.sat

‘she learnt’

(c) »ra.ga.ba.tih

‘his neck’ (Note 2)

(d) mak.»ta.ba.tii

‘my library’

(v) Stress a final CVV in disyllabic adjectives or di- or trisyllabic verbs in the imperfect.
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With the exception of (1 v) which is discussed in detail in Sections three and four, the four statements (1i, ii, iii,
an -iv) gradually decrease in their priority specifications. As indicated above, the forms in (1i) show that a
rightmost non-final CVV or CVG syllable will uniformly attract stress, no matter what other syllables there
might be. Forms such as (1(i) i and j) demonstrate the prominence associated with such syllables even when they
occur outside the final trisyllabic stress window, a stress domain prevalently maintained in many other dialects of
Arabic. Also, forms (1(i) c-g, k, and l) show how the priority given to CVV/CVG syllables even undermines
final superheavy syllables. Only in the absence of these intrinsically prominent syllables, a final superheavy
syllable CVVC or CVCC will succeed in attracting stress, as shown in (1ii), even when there are non-final heavy
CVC syllables (1(ii) b−e). A non-final CVC syllable will be stressed only when there are no CVV, CVG, or
superheavy syllables in the form, as exemplified in (1iii). A preantepenultimate CVC syllable, however, never
attracts stress. This might be considered as the only case in the SA word stress system that is reminiscent of the
final trisyllabic stress window. Later discussion will show how this pattern is accounted for. Forms in (1iv)
represent the default stress pattern where the leftmost CV syllable is stressed when none of the more prominent
alternatives is available (CVV/CVG, final CVVC/CVCC, or a penult/antepenult CVC). A form such as (1(iv) c),
with preantepenultimate stress, clearly represents the possibility of the default stress to go beyond the final
trisyllabic stress window. In addition, (1(iv) d) is an example of antepenultimate stress on a light CV syllable
even when the preantepenult is a CVC.
The proposed account for SA word stress patterns, as presented in detail in Section four, assumes the notion of
gradual prosodification, which is formalised in Harmonic Serialism. Harmonic Serialism, as developed in
McCarthy (2000, 2002, 2006), is a serial version of Optimality Theory, Prince and Smolensky (1993, 2004), with
derivational evaluation steps. Fundamental to this Harmonic Serialism account of SA word stress is the
assumption that underlying moraic structure distinguishes short vowels from long vowels and geminate
consonants from non-geminate ones, as discussed in Hayes (1989). Underlyingly, a short vowel is linked to a
single mora, but a long vowel is linked to two. Also, a geminate consonant is assigned one mora underlyingly,
but a non-geminate one is not. Clearly, this notion of contrasting underlying moraic structure differentiates
between CVV and CVG syllables and other syllable types, potentially enabling a gradual process of footing to
assign them stress first.
Before going into the fine details of this proposed account, it is in order to review the comprehensive analysis
offered in Watson (2002) of SA word stress. This will provide the ideal platform as most of the assumptions and
arguments Watson presents are adopted in the proposed Harmonic Serialism account. The following section
summarises Watson’s analysis of SA word stress.
3. A Rule-Based Analysis
The metrical theory outlined in Hayes (1995) is adopted in Watson (2002) to analyse SA word stress. To account
for the data, Watson assumes a left to right parsing of moraic trochees promoting the rightmost foot to bare
primary stress. The account also presupposes final consonant extrametricality and final foot extrametricality.
Watson (2002) lists the four main rules given in (2) below for word stress assignment in SA (Watson, 2002, p.
99):
(2) Word Stress Assignment Rules for SA
(a) Consonant Extrametricality

C → <C> / ___ ]word

(b) Foot Construction

Form moraic trochees from left to right.

(c) Foot Extrametricality

Foot → <Foot> / ___ ]word

(d) Word Layer Construction

End Rule Right (ERR)

Watson (2002) applies these rules to forms where the rightmost non-final heavy syllable is the penult or
antepenult and to forms with a final CVCC sequence. Clearly, the rules above will also account for the default
word stress pattern whereby the leftmost light syllable is stressed. The four forms below demonstrate how the
rules in (2) apply. The rule applications in (a), (b), and (c) are taken directly from Watson (2002):
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(3)

Watson (22002) considerrs the final coonsonant in a final CVCC sequence as extrasyllabic.. This justifies the
different trreatment of thee rightmost fooot in (3 a and dd) on the one hhand and in (3 c) on the otheer. In the latter case,
the constraaint against chhaining extram
metricality, as fformalised in Hayes (1995),, blocks the fooot extrametric
cality
rule. The rrightmost foot is not consideered peripherall because it maay not include the final extrasyllabic consonant,
which is nnot dominated by
b the precediing canonical C
CVC syllable bbut constitutess a degenerate syllable on its own.
In (3 a andd d), converselly, the final exxtrametrical consonant, which is part of thee final syllablee, is included in the
rightmost pperipheral foot that is also m
marked extrameetrical.
Watson (22002) acknow
wledges the facct that the woord stress asssignment ruless in (2) abovee are incapable of
accountingg for stress plaacement in foorms with bothh a non-final C
CVV or CVG
G syllable and a final superh
heavy
syllable. A
As shown in (1), a non-final C
CVV or CVG syllable is alw
ways stressed, eeven in forms iin which the ultima
is superheaavy. In other words,
w
a rightm
most non-perippheral foot thatt is similar to tthe one in (3 cc) will fail to attract
stress wheen preceded anyywhere in the word by a CV
VV or CVG sylllable.
To addresss this issue, Watson
W
(2002) calls on the nnotion of undeerlying moraic distinctness. D
Drawing on Hayes
H
(1995), W
Watson assumess a two-layeredd moraic structure, where ann underlyingly moraic segmeent is distinguiished
by having a mora on eacch layer, the loower layer andd the upper layyer. Weigh-by-P
Position (Hayees, 1989, 1995
5), on
the other hhand, renders a segment morraic on the low
wer layer only. Watson (20022) provides the diagrams belo
ow to
demonstraate this moraic structural disttinction (cf. Haayes, 1995):

52

ijel.ccsenet..org

Innternational Jouurnal of English Linguistics

Vol. 11, No. 6; 2021

From that,, Watson (20022) assumes thaat footing in SA initially appplies on the uppper moraic layyer unless therre are
no underlyyingly bimoraic syllables inn a given form
m, in which caase feet are errected on the llower layer moras.
m
Watson cooncludes that such
s
an analyssis justifies thee lack of stresss on a final C
CVCC superheeavy syllable when
w
preceded aanywhere in the
t word by a CVV or CV
VG syllable. T
To show how that is the caase, Watson (2
2002)
provides tthe representaations below, of the metrical structure fo
for the forms /saafart/ and /dawwart/ with
w a
non-final CVV and CV
VG syllables, respectively, comparing thhem to /gamb
bart/ which haas no underlyingly
bimoraic ssyllables:

To accounnt for the stresss assignment inn forms with a final CVVC sequence precceded anywherre in the word by a
CVV or CVG syllable, Watson
W
(2002) draws partly oon works suchh as Selkirk (19981) and Broseelow (1992), where
w
final CVV
VC and CVCC
C sequences arre assumed too be prosodicaally distinguishhed. Watson aadopts the ana
alysis
where the structural disttinction of a w
word-final CVV
VC sequence, when compareed with a CVC
CC, lies in how
w the
final consoonant is treateed. As mentionned above, thee final consonant in a word--final CVCC iis considered to be
extrasyllabbic and constiitutes a degennerate syllable that is markeed extrametriccal, rendering the rightmost foot
non-periphheral and blockking any rule oof extrametricaality from exclluding that fooot from stress aassignment. On the
other handd, a word-final CVVC is connsidered to be oone bimoraic ssyllable, the finnal consonant oof which is ma
arked
extrametrical. In such caase, this final eextrametrical consonant is doominated by thhe final syllablee and ultimately by
the final foot. Watson’s account asssumes that a foot erectedd on a word--final CVVC is peripheral and
consequenntly subject to being markedd extrametricall, explaining w
why stress is aattracted to a ppreceding bim
moraic
CVV or C
CVG syllable. Utilising these assumptionns, Watson (20002) analyses stress assignnment in the forms
f
/s≥aabuun// ‘soap’ and /dÉÉZazzaar/ ‘butccher’, as follow
ws:
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For wordss with a final CVVC
C
syllablee and no non-final CVV or CVG syllablees as in /maktu
uub/ ‘letter’, where
w
stress is assigned to thee final CVVC syllable, Wattson (2002) asssumes that the Nonexhausttivity Conditio
on, as
formalisedd in Hayes (19981, 1995), bloocks foot extrrametricality. A
Again, Watsonn refers to the underlying moraic
distinctionn, and claims thhat marking a foot erected oon a final CVV
VC extrametriccal, in a word such as /maktu
uub/,
will deny aany footing at the upper layeer. In such form
ms, that final ffoot should rem
main visible, aalthough periph
heral;
otherwise, the entire dom
main of the streess rules at thee upper layer w
will be markedd extrametrical. Consequently
y, the
bimoraic ssyllable of this rightmost fooot will attract sttress.
Watson (22002) maintainns the same rationale of tthe two-layereed moraic struucture and thhe Nonexhausttivity
Condition to justify streess on a final C
CVV syllable that is precedded by a CV, C
CVC, or a seqquence of CVC
C.CV
syllables. IIn words such as [jik.tu.»buu
u] ‘they ms. wrrite’ and [t≥a.»rrii] ‘fresh’, Waatson claims thhat a final foot built
on the finaal CVV syllablle is not markeed extrametricaal, as it providdes the only mooraic sequencee that can be fo
ooted
at the uppper layer. Beinng the rightmoost visible foott, it is most suuited to attracct stress. Watson compares these
forms to thhe ones wheree a final CVV syllable is preceded by two CV syllables. In words suchh as [mak.»ta.b
ba.tii]
‘my librarry’ and [»ka.taa.buu]‘they mss. wrote’, marrking the final foot extrameetrical will noot render the word
footless att the upper laayer. In other words, applyiing the foot eextrametricality
ty rule will noot compromise
e the
Nonexhauustivity Condittion, as the preeceding sequeence of two CV
V syllables w
will constitute a foot at the upper
u
layer. Wattson (2002) preesents the diaggrams below tto demonstratee the differencce in footing aand extrametric
cality
between thhe two sets of CVV
C
final worrds:

Watson (22002) concluddes the main analysis of word stress ppatterns in SA
A with a notte on words with
preantepennultimate CVV
V or CVG syyllables. As exemplified inn (1i), the righhtmost non-finnal CVV or CVG
C
syllable w
will always attraact stress, evenn when it is thhe preantepenuult, as in [mu.»ssadÉZ.dÉZi.la.tii]] ‘my recorder’ and
[»haa.ka.D≥≥a.haa] ‘like this’.
t
Watson notes that thhe proposed ttwo-layered m
moraic structurre is incapable of
explainingg this preantepeenultimate streess. A word suuch as /haakaD≥≥ahaa/ will alloow parsing thrree feet at the upper
u
moraic levvel, the final of
o which couldd be marked eextrametrical aand the rightm
most visible maay wrongly rec
ceive
stress *[(h
haa) (»ka.D≥a) <(haa)>].
<
To acccount for thiss discrepancy, W
Watson (2002)) calls on Prom
minence Projec
ction,
as proposeed in Hayes (1995).
(
This sshould eventuaally rationalisee the intrinsic prominence oof CVV and CVG
C
syllables w
when comparedd with CV syllables. Specifiically, Watson suggests that pprominence inn SA should always
be associaated with the upper
u
layer, proojecting two pprominence griid marks (**) for heavy sylllables (CVV/C
CVG)
and only oone prominencce grid mark (*) for light syyllables (CV/C
CVC). Finally, Watson assertts that ERR ap
pplies
with refereence to Promiinence Projecttion, nominatinng for stress aassignment thee rightmost ouutrightly prom
minent
syllable ass in [(»haa) (ka.D≥a) <(haa)>]].
Although Watson (2002) presents a rather compprehensive andd thorough annalysis of SA
A word stress, the
discussionn runs into som
me complicatioons and seeminngly conflictinng arguments. This should come as no surrprise
since SA, as described in Hulst and H
Hellmuth (20110), has a som
mewhat compleex word stresss system. An issue
Watson (22002) acknow
wledges, in a footnote, and presents as a question foor further reseearch concernss the
two-layereed moraic struccture and how footing shouldd apply to rendder initial stresss on words suuch as [»mak.ta
a.bih]
‘library’. C
Collectively, thhe assumptionns in the analyssis summarisedd above will ffalsely assign sstress to the pe
enult,
i.e., to the head of the peeripheral foot w
which providees the only bim
moraic sequencce that may be footed at the upper
u
moraic laayer, *[mak (»ta.bih)].
(
Eveen when beinng consideredd peripheral, ssuch foot wiill not be ma
arked
extrametrical because off the effects off the Nonexhauustivity Condittion, a case sim
milar to (7a).
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With this, the presentatioon of the rule--based analysiss of SA word sstress, given inn Watson (20002), is conclude
ed. A
proposed aanalysis, of thee same sets off data in (1), is pursued in thee following seection. The theoretical framework
adopted is that of Harmoonic Serialism,, a derivational version of the constraint-baased Optimalitty Theory.
4. Harmon
nic Serialism for San’ani W
Word Stress
The intrinsic prominencce of non-finall CVV and CV
VG syllables iin SA ought too be treated diistinctly. With their
underlyingg moraic struccture, these syyllables are pootentially availlable, from thee outset, for ffooting into moraic
m
trochees. T
This simple obbservation shoould determinee how the anaalysis of SA w
word stress sysstem must proceed.
Parsing a C
CVV or a CVG syllable intoo a foot will crreate the dockking site for strress assignmennt. This is argu
uably
achieved prior to allow
wing Weight--by-Position tto create otheer competing stress-attractiing syllables. The
advancemeent of Harmonnic Serialism shhould accomm
modate for suchh gradual prosodification.
The detailled proposed account
a
for thhe SA word sttress system is presented annd argued for in subsection
n 4.2.
Before thaat, however, the following suubsection (4.1) outlines the m
main principless of Harmonic Serialism and
d how
they mightt be applied to footing and sttress assignmeent.
4.1 Harmoonic Serialism
Harmonic Serialism (HS
S), McCarthy ((2000, 2002, 22006, 2010a, 22010b, 2016), is a serial verrsion of the parallel
Optimalityy Theory (P-O
OT), Prince annd Smolenskyy (1993, 2004)), McCarthy aand Prince (19993a, 1993b). The
fundamenttally characterristic property that distinguiishes HS is grradualness. In P-OT, multipple processes apply
a
simultaneoously allowingg GEN to channge an input inn more than onne way, and inn one step. Connsequently, wh
hat is
submitted to EVAL in P-OT are sets oof candidates ppotentially exhhibiting consideerable variatioon from their in
nputs
(underlyinng representatioons) and from
m one another. IIn HS, this seeemingly limitleess variation inn a candidate set is
formally reestricted and substantially
s
reeduced. Due too the property oof gradualnesss, GEN in HS iis only permittted to
effect a maaximum of onee change that sseparates any ggiven output ccandidate from
m its input. This curbed versio
on of
GEN and the facts knoown about thee transformatioons, from undderlying to suurface represenntations, in na
atural
languages will eventually express the oother main prooperty of HS, nnamely harmonnic improvemeent.
With this limited rangee of operationn GEN is allow
wed, HS coulld be interpreeted at first siight as lacking
g the
analytical power requireed in any theoory of languagge analysis. Exxamples of altternation in whhich an underlying
representaation transform
ms in more thhan one way, to achieve thhe surface form
m, are attested in many na
atural
languages.. What is also true, about soome of these cchanges an underlying repreesentation undeergoes, is that they
are often dderivational inn nature, i.e., one leading too another. To accommodatee such requirem
ments, HS offfers a
series of dderivational stteps each of w
which incorpoorates a full ppass through G
GEN and EVA
AL. As thorou
ughly
explained in McCarthy (2016), these successive G
GEN-EVAL passes, which arre referred to as steps, feed
d one
another, inn the sense that
t
the outpuut (most harm
monic) candiddate of a precceding step iss the input to
o the
immediateely following one.
o As much as P-OT, harm
mony in HS is assessed in rellation to the coonstraint hiera
archy,
which rem
mains exactly the same throoughout the vaarious steps. T
To qualify for being the moost harmonic in
i its
immediatee set of candiddates, an outpuut of any step is expected too demonstrate some harmonnic improvement, if
compared to its input. McCarthy
M
statees that this gradual harmoniic improvemennt accumulatees form one step to
another unntil no further improvement
i
iis possible, in w
which case thee derivational ooptimisation reeaches an optimum
that cannoot be altered in any way to atttain harmonic improvement. Then, and onnly then, the deerivation converges,
and the output of the final
f
GEN-EV
VAL pass is nnominated as the true outpuut, the surface form. The basic
architecturre of HS couldd be summariseed in the hypotthetical exampple below, wheere EVAL is asssumed to nom
minate
the most hharmonically im
mproving canddidate at each sstep:
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(9) HS’s Architecture
Input: /X/ →
(i)

Output: [X11]
st

Step 1 (1 pass through GEN-EVAL)
EVAL
Constraint 1

Input: /X/
GEN

a. →
b.
c.
d.

X1
X
X2
X3

Constraint 2

Constraint 3

Constraint 4

Evaluation

(ii) Step 2 (2nd pass through GEN-EVAL)
EVAL
Constraint 1

Input: X1
GEN

a. →
b.
c.
d.

X11
X1
X12
X13

(iii) Step 3 (3rd pass through GEN-EVAL)
EVAL
Constraint 1

Input: X11
GEN

a. →
b.
c.
d.

X11
X111
X112
X113

Constraint 2

Constraint 3

Constraint 4

Constraint 3

Constraint 4

Evaluation

(Convergence)
Constraint 2

Evaluation

Footing/stress assignment within the framework of HS is discussed in much detail in Pruitt (2008, 2010 and
2012). A proposed model, which is fully outlined in Pruitt (2012), treats footing as an iterative process. There,
the sense of the term ‘iterative’ is slightly different form its usage in more traditional metrical theory. What
Pruitt’s model assumes is the series of optimizations in the HS’s architecture, which would ultimately converge
on a true output. Pruitt refers to this model of successive iterations as Iterative Foot Optimization (IFO). More
specifically, such footing model aims for optimizing the most harmonic foot configuration which is attained
gradually by erecting and promoting one ‘best’ foot at a time, Pruitt (2012).
Pruitt’s footing model harbours two basic assumptions. The first assumption concerns foot binarity (syllabic
binarity in particular) and foot headedness. By that, it is assumed that the set of candidates rendered by GEN, at
any given step, is limited to those with a single instance of an added foot that is maximally disyllabic and
essentially headed, i.e., with a flank assigned headedness. The other assumption entails what Pruitt (2010) refers
to as ‘strict inheritance’. Such principle guarantees that an erected foot in any preceding step is not modified in
any way nor is it eliminated in any successive step. As a result, only unparsed syllables are considered for
footing, in any given step.
In the following subsections, the substance of these principles and the basic formalism of HS are applied to the
SA word stress system.
4.2 Gradual Prosodification in SA
The serial harmonic improvement, argued for in HS, is manifested in the SA word stress system through a
multilayered operation of gradual prosodification. A number of prosodification processes apply serially,
culminating in primary stress assignment. A central assumption of the proposed account draws on Pruitt (2012)
where primary stress assignment is viewed as a process that applies freely whenever a single operation on an
input allows it. Leading to that outcome, the prosodification processes involved are listed in (10):
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(10) Prosoodification Proocesses
Syllaabification
Moraa assignment
Footiing
Stress assignment
The sequeence of applyiing these proccesses in SA iis not always in accordancee with that ouutlined in (10)). As
discussed in more detaiil later, the prreferred sequeence of applyiing such prossodification prrocesses is slightly
different fr
from what the list above impplies. Before ggoing into the specifics of thhat, however, iit will be helpfful to
highlight tthe main constraints assessinng these processses.
Agreeing w
with several diialects of Arabbic, SA allows coda consonaants but prohibbits complex syyllable margins and
onsetless ssyllables. In terms
t
of the ggeneral syllablle structure coonstraints pressented in Prinnce and Smole
ensky
(1993, 20004), such chaaracteristics abbout syllable sstructure in SA are fundam
mentally speciffied in three basic
constraintss evaluating syyllable marginss.
(11) Syllaable Structure Constraints
C
(*C
COMPLEX, O
ONSET >> NO
OCODA)
a. *C
COMPLEX
No m
more than one C may associaate with any syllable margin.
b. ON
NSET
Syllaables must have onsets.
c. NO
OCODA
Syllaables must not have codas.
As for morra assignment,, the proposed account assum
mes the morificcation model fformalised in H
Hayes (1989, 1995).
1
Underlyinggly, short vow
wels are monom
moraic, long voowels are bimooraic, and a seqquence of a shhort vowel follo
owed
by the left--leg of a geminnate is assigneed two moras.

This list of underlyinglyy moraic segmeents does not iinclude the coda consonant iin CVC syllabbles. To accoun
nt for
the fact thhat some languuages treat thesse syllables ass heavy, the ruule/principle knnown as Weigght-by-Position
n was
introducedd, Hayes (19899, 1995):
(13) Weigght-by-Positionn

Weight-byy-Position is also formalised as an OT consstraint, Sherer (1994), Kagerr (1999) (Note 3):
(14) WEIG
GHT-BY-POSITION (WBY
YP)
Coda conssonants are mooraic.
Finally, thhe word stresss assignment rrules for SA, in (2) above, are interpreteed into an inittial set of metrical
constraintss. They assess foot type, word headednesss, nonfinality, aand quantity-ssensitivity, Prinnce and Smole
ensky
(1993, 20004), McCarthyy and Prince (1993a).
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(15) Metrical Constraints
a. RHTYPE=T
Rhythmic type is set at trochaic.
b. ALIGN-HEAD-R
Align (PrWd, R, H(PrWd), R)
c. Weight-to-Stress Principle (WSP)
Heavy syllables are prominent in foot structure and on the grid.
d. NON-FIN
No prosodic head is final in PrWd.
As the proposed account develops, subsequent discussion will demonstrate that the analysis of SA word stress
system requires introducing further metrical constraints. Before considering such details in the following
subsections, one issue requires clarification: which prosodification processes apply serially and which ones apply
in parallel with other processes.
The application of a prosodification process is not necessarily equated with a change that requires a separate step
in the serial harmonic improvement of an underlying string of segments. In McCarthy (2006, 2016), such
operations that do not require steps on their own are characterised as faithful. An example of a faithful operation
McCarthy refers to is syllabification (and resyllabification), which is contrasted with unfaithful operations such
as syncope, epenthesis or feature change. McCarthy argues that because of the gradualness requirement on GEN,
unfaithful operations may not be combined with one another in a single step; nonetheless, it is perfectly
acceptable to combine an unfaithful operation with a faithful operation in a single derivational step.
Stress assignment might be considered as an example of unfaithful operations. The justification for such claim is
grounded in the acoustic correlates of stress. Stress has always been associated with the relative prominence of a
particular syllable in a word. This change affecting the stressed syllable is phonetically distinguished as an
increase in duration, pitch, and loudness. Therefore, when compared to its prestressed input, a stressed syllable
may not be considered as perfectly faithful. This argument concerning the unfaithful status of an operation that
results in stress assignment is endorsed in McCarthy (2010b, 2016). On more than one occasion, McCarthy
indicated that stress is assigned at a previous step before other operations (e.g., vowel shortening) may apply.
Also, it is categorically specified, in McCarthy (2010b, p. 20), that stress (re)assignment may not be combined
with an undisputedly unfaithful operation, such as denasalization, because of the gradualness requirement.
Alongside stress assignment, derivational mora assignment should be listed with the unfaithful operations.
Altering the moraicity of an input by assigning a mora to an underlyingly nonmoraic coda consonant will
ultimately be assessed as a violation of faithfulness. Such mora assignment will augment syllable weight and will
potentially result in attracting stress. The constraint MORAFAITH is introduced in Broselow, Chen and Huffman
(1997) to disfavour any mismatch between the moraicity in the input and the output. Rendering any underlyingly
nonmoraic segment moraic on the surface will always instigate a violation of this faithfulness constraint.
Consequently, derivational mora assignment may not be combined, at a given single step, with any other input
altering operation such as stress assignment. However, a derivational step will always tolerate applying mora
assignment and syllabification in parallel.
The question to address in relation to derivational mora assignment is whether such operation applies in parallel
to all coda consonants in a form or iteratively, affecting one syllable at a time. Unlike footing, the assumption is
that GEN, at a given step, will produce candidate sets with all coda consonants assigned moras rather than
limiting the operation to a single syllable. As indicated above, Pruitt (2012) argues that typological evidence
shows that primary stress assignment applies whenever possible, justifying the (IFO). However, there is no
empirical evidence to convey the same rationale to mora assignment. It is acceptable for bounded stress systems,
for example, to allow unparsed syllables, but no attested phenomena, in languages where coda consonants are
considered to be moraic, select some syllable(s) in a given form for the application of Weight-by-Position
leaving other syllables to surface with non-moraic coda consonants. Therefore, the proposed account for SA
word stress system, which adopts gradual prosodification, will sanction single derivational steps where all coda
consonants undergo parallel morification.
The classification in (16) summarises the discussion on faithful and unfaithful prosodic operations. Footing as a
separate prosodic operation is not listed as faithful or unfaithful. The assumption adopted in the proposed
account treats footing and stress assignment equally. Both will eventually nominate a particular flank of a foot
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for foot headedness and for prosodic word headedness at the same time. The argument for inseparability between
constituents and their heads is clearly prevalent in the discussion on conflation in Halle and Vergnaud (1987). No
constituent is preserved unless its head is represented on a higher line of the grid. The assumption, therefore, is
fusing the two processes as one, Footing/Stress assignment (Note 4).
(16) Faithful and Unfaithful Operations
Faithful

Unfaithful

Syllabification

Derivational mora assignment
Stress assignment

With this discussion of faithful and unfaithful operations in mind, the path of gradual prosodification in SA may
vary, according to the input being considered. Specifically, the most harmonic candidate designated by the
constraint hierarchy in step 1 can be an output of the combined operations of syllabification and mora
assignment or an output of the combined operations of syllabification and footing/stress assignment. In both
cases, the faithful operation, syllabification, combines with either of the two unfaithful operations, mora
assignment or footing/stress assignment. Obviously, the step where the derivation converges on the true output
can only come after the step where stress is assigned.
(17) Options for Gradual Prosodification
(a) Step 1:

Syllabification  Mora assignment

Step 2:

Footing/Stress assignment

Step 3:

Convergence

(b) Step 1:
Step 2:

Syllabification  Footing/Stress assignment
Convergence

The analysis of SA word stress system, in the following subsections, will demonstrate how a particular input
follows the gradual prosodification path of (17a) or (17b). What is decisive in that regard is the free operation of
footing/stress assignment that will always apply and effect a change whenever an input string allows it (Note 5).
4.2.1 Stress on Non-Final CVV and CVG Syllables
The word stress system in SA gives priority to non-final CVV and CVG syllables. Such syllables are
distinguished by their ability to attract stress beyond the final trisyllabic window and also by their ability to
attract stress away from a final superheavy syllable, as exemplified in (1) above. What sets them apart from other
syllable types in SA is the sequence of two underlying moras, assigned to a long vowel VV or a short vowel
followed by the left-leg of a geminate VG. Potentially, this bimoraic sequence is parsed into a binary foot that is
qualified to attract stress, assuming the free operation of footing and stress assignment that will apply whenever
possible. In HS’s terminology, an input with a non-final CVV or CVG sequence will elicit a prosodification path
where footing/stress assignment combines with syllabification in step 1, delaying mora assignment till the
following step. This, and the other derivational path, should ultimately result from the same constraint rankings.
Before attempting any metrical analysis of SA word stress, it is vital to assume that some constraints are
undominated in the grammar of the language, throughout all derivational steps. One of these undominated
constraints is FTBIN (Prince & Smolensky, 1993, 2004), which requires that feet be binary under syllabic or
moraic analysis. In addition to that, the metrical constraint RHTYPE=T (Prince & Smolensky, 1993, 2004) is
never violated in SA. It requires that feet are left-headed (trochaic). Also, the constraints HEADMAX and
MONOHEADEDNESS (MONOHD) (Crowhurst, 1996) should be ranked undominated. Respectively, these two
constraints require that a stressed syllable be dominated by the head of the prosodic word and that a prosodic
word be uniquely headed. Assuming the inseparability argument (Halle & Vergnaud, 1987), these two constraints
are mutually demanding that each prosodic word contains a maximum of one foot (Note 6).
The first ranking argument to be discussed, which will be further tuned in the next subsection where the analysis
is revised, is that regarding the constrains WSP and WBYP. In HS, each of these two constraints is pronouncing
a prerogative that competes with the one made by the other. When GEN is only sanctioned to produce candidate
sets with a maximum of one change away from the input, then it is either footing/stress assignment or mora
assignment that will apply in order to satisfy WSP or WBYP, respectively, but certainly not both in any given
step. In other words, each of these two unfaithful operations is evoked to satisfy one of the two constraints.
Consequently, and for the time being, WSP will be ranked higher than WBYP to maintain the priority given to
the intrinsically prominent CVV and CVG syllables, and to guarantee a prosodification path that applies
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footing/strress assignmennt whenever poossible.
Other rankking arguments involve thee constraint N
NON-FIN withh regard to booth WSP and ALIGN-HEA
AD-R.
NON-FIN
N must dominaate WSP to avooid stress on a final CVC syyllable. Also, NON-FIN is rranked higher than
ALIGN-H
HEAD-R to avvoid pulling thhe head foot tto the absolutte right edge oof the prosodic word. Although
NON-FIN
N should be raanked relativelly high in thee constraint hierarchy, it maay not be inclluded in the set of
undominatted constraintss. Later in subsection 4.2.5, when stress onn final CVVC and CVV syllables is discu
ussed,
the exact ranking of NO
ON-FIN will be finalised. F
For the time bbeing, one moore ranking arrgument shoulld be
consideredd. It concerns the
t constraintss WSP and AL
LIGN-HEAD-R. As the prioority given to qquantity-sensittivity
must out rank right edge
e
preferencce for prosoddic word heaadedness, WS
SP will be raanked higher than
ALIGN-H
HEAD-R.
With this tentative rankking in mind,, it is possible now to exaamine how grradual prosodiification unifo
ormly
maintains stress on the rightmost nonn-final CVV oor CVG syllabble in the SA w
word stress syystem (Note 7). As
indicated aabove, the choice in step 1 iss between syllaabification com
mbined with m
mora assignmennt or syllabification
combined with footing//stress assignm
ment. In the pproposed accouunt, the latter is the preferrred prosodification
progressioon when a nonn-final CVV oor CVG syllabble occurs in thhe form. Anallysing either [[»dÉZaa.rat.naa] ‘our
neighbour fm.’ or [»daw
w.war.naa] ‘wee looked for/hhe looked for us’ will suffice to demonstrate how stre
ess is
assigned inn such forms. Both
B
include a sequence of ttwo non-final uunderlying mooras.
(18) HS annalysis of stresss on non-final CVV and CV
VG syllables (N
Note 8)

In the firstt derivational step, two succcessive underllying moras arre parsed into a single heavyy syllable whiich is
simultaneoously footed annd assigned strress. For that tto be achieved,, the proposed progression path in (17 b) had
h to
win. Speciifically, the priiority given to bimoric syllabbles, which im
mmediately surrface as syllabiification is app
plied,
denies a riightmost non--final CVC sylllable from atttracting stresss. This syllablee has only on mora at this stage
although iit has the poteential to becom
me heavy if deerivational moora assignmentt applies at a llater step. Ran
nking
WSP highher than WBYP
P renders this result. When candidates (18 i a) and (188 i c) are contrrasted, this ran
nking
argument iis revealed. Saatisfying WBY
YP at the expennse of incurringg more violations of the highher ranked WS
SP, as
in (18 i c),, is not the pathh for harmonicc improvemennt in the SA graammar. On thee other hand, aassigning stresss to a
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heavy sylllable, and hencce minimisingg violations off WSP, as in (118 i a), producces the most hharmonic cand
didate
that repressents the true output in terrms of stress placement. A
As for candidaate (18 i b) thhat is favoure
ed by
ALIGN-H
HD-R and the fully faithful candidate (18 i d), the tableeaux above shhow how violaating NON-FIIN or
violating W
WSP more thaan once will m
make such canddidates, respecctively, less haarmonic than ((18 i a). Obvio
ously,
GEN doess not produce any
a candidate that is two steeps away from
m the input, i.e.., one with botth operations, mora
assignmennt and footing/sstress assignm
ment, applying aat the same tim
me. In such canndidate, a heavvy CVC penultt will
be falsely considered as the best dockiing site for prim
mary stress.
The derivaation convergees in step 2, whhere the input and the most harmonic canddidate (18 ii a) are identical. The
better prossodified candiidate (18 ii b)), where the ccoda consonannt is rendered moraic, is not optimised by
y the
current coonstraint rankinng. Applying mora assignm
ment creates aan additional hheavy syllablee and consequ
uently
invokes ann additional WSP
W violation. For the time bbeing, this derrivation will bbe accepted; hoowever, such cases
c
will be revvisited in the following subbsection, wherre stress on noon-final CVC syllables is annalysed. There
e, the
proposed cconstraint rankking will be deeveloped furtheer.
A form wiith two non-fiinal CVV syllables will shoow how the loow-ranked ALIGN-HD-R em
merges decisiv
ve, in
step 1. Thee derivational steps in (19) ddemonstrate hoow the penult, rather than thee antepenult, iss stressed in a form
such as [dÉZÉ ii.»raa.nih] ‘hhis neighbours’’. If assessed inn comparison to (19 i b), thee most harmonnic candidate (1
19 i a)
is a better satisfier of AL
LIGN-HD-R ass only one sylllable occurs beetween the leftt edge of the heead foot and th
hat of
the prosoddic word.
(19) HS annalysis of stresss on rightmosst non-final CV
VV and CVG ssyllables

The seconnd derivationall step in (19) reveals how active HEAD
DMAX and M
MONOHD are. Jointly, these
e two
constraintss will only alllow one foot per word. A ccandidate suchh as (19 ii b) is ruled out because it vio
olates
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HEADMA
AX, as the headd of the initial foot is not alsso the head of the prosodic w
word, and a canndidate such as
a (19
ii c), whichh is not uniqueely headed, faatally violates M
MONOHD. Suuch candidatess are disfavourred even if they are
better satissfiers of WSP.
The propoosed account foor word stress in SA continuees in the follow
wing subsectioon where stresss on non-final CVC
syllables iss analysed. Thhere, it will be argued that thhe constraint raanking requiress some adjustm
ment, which sh
hould
ultimately account for cases
c
with nonn-final CVV oor CVG syllables as well. M
Mainly, the connstraint WSP is
i the
focus of thhe discussion.
4.2.2 Stresss on Non-Finaal CVC Syllabbles
As in the case of non-fiinal CVV or C
CVG syllables, stress will evventually be pplaced on the rrightmost non--final
bimoraic C
CVC syllable. Nonetheless, the fact that a CVV or CV
VG syllable suucceeds in attrracting stress, even
when it ooccurs to the left of a non--final CVC syyllable (as in 17), indicatees that footingg/stress assign
nment
combines with syllabificcation in step 1, where an uunderlying bim
moraic sequennce is parsed iinto a foot. On
n the
other handd, it is mora assignment thhat combines w
with syllabificcation in step 1 in forms w
with no underlying
bimoraic ssequences, posstponing footinng/stress assignnment until steep 2, which is bbasically the pprosodification
n path
in (17 a). IIn this path, thhe most harmoonic candidate in step 1 shouuld be that whiich fully satisffies WBYP, as each
coda consoonant is assignned a mora. W
With regard to the constraintt ranking assum
med thus far, aany such cand
didate
will alwayys be suboptiimal, the reasson being thee higher rankking of WSP. Specifically, derivational mora
assignmennt will create heavy
h
syllabless that may not be assigned stress at the sam
me step, as moora assignment and
stress assiggnment are tw
wo unfaithful ooperations thatt do not applyy concurrently.. The tableau iin (20) shows how
mora assiggnment is ruledd out when WS
SP dominates W
WBYP.
(20) WSP
P Militates agaiinst Mora Assiignment

The intendded winner in step
s 1 (20 a) faails to achieve any harmonicc improvementt when comparred with its inp
put; it
is undoubttedly less harm
monic than (20 b) because off the three WSP
P violations.
The propoosed account of
o SA word sstress system aassumes a moore specific, aand consequenntly, higher ran
nked,
variant of WSP. As form
malised below, this constraintt will assess thhe positive corrrelation betweeen prominence
e and
intrinsic quuantity, in the sense of the tw
wo-layered mooraic structure, explained aboove and diagraammed in (4).
(21) Weigght-to-Stress Prrinciple (Uppeer Layer Morass)
WSP
P-UPμμ
Heavvy syllables with upper layer moras are proominent in foott structure andd on the grid.
A syllable containing ann underlying biimoraic sequennce that is not parsed into a ffoot will violaate WSP-UPμμ
μ, but
any candidate with no heavy syllables associatedd with two uppper layer mooras, will vacuuously satisfy
y this
constraint.. For the SA word
w
stress sysstem, WBYP w
will be rankedd between WSP
P-UPμμ and W
WSP (Note 9). The
basic consstraint ranking assumed thus far is given beelow.
(22) Basicc Constraint Hierarchy for SA
A Word Stresss System
FTBIIN, RHTYPE=
=T, HEADMA
AX, MONOHE
EADEDNESS >
>>
NON
N-FIN >> WSP
P-UPμμ >> WB
BYP >> WSP >> ALIGN-HD
D-R
The failed derivation in (20) is rerun inn (23) with this ranking (Notte 10).
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(23) HS annalysis of stresss on rightmosst non-final CV
VC syllables

The first sttep in the derivvation optimisses complete m
morification. Thhe winning canndidate satisfiees WBYP, whiich is
thrice violated in the faitthful form. Sinnce footing andd mora assignm
ment are not aallowed to applly in parallel at
a any
given derivvational step, no
n footed canddidates are feassible in step 1.. Any attempt tto erect a foot on any of the three
so far monnomoraic syllaables will inevvitably violatee FTBIN (Notte 11). In the ssecond step, thhe other unfaiithful
operation applies. Footiing/stress assiggnment targetts a different syllable in eaach of the firsst three candid
dates.
NON-FIN
N and ALIGN-HD-R rule oout the two ccompeting subboptimal footiing candidatess, (23 ii b an
nd c)
respectivelly. On the othher hand, the uunfooted faithfful candidate ((23 ii d) is outt of the contesst all together, as it
excessively violates WS
SP. In the thirrd step, the deerivation converges on the ttrue output [m
mak.»tab.kum]. The
winning ccandidates in all three stepps are listed in the follow
wing harmoniic improvemeent tableau, which
w
demonstraates how harmoony improves at each step off the derivationn until converggence.
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(24) Harm
monic Improveement Tableau for /maktabku
um/ → [/mak.»»tab.kum/]

The stresss algorithm in (1) draws a ddistinction bettween CVV annd CVG syllaables on the oone hand and CVC
syllables oon the other. When
W
weighedd against thosse intrinsicallyy prominent syyllables, whichh can attract stress
s
beyond thee final trisyllaabic window, a CVC syllablee is only stressed if it occurrs as the penullt or antepenullt. As
justifying this behaviourr will require a more extendded analysis, itt will be postpponed to the suubsection in which
w
stress on C
CV syllables iss analysed, wheere this and othher related issuues are discusssed in more deetail.
Another isssue that meriits consideratioon is the posssibility of furthher prosodificcation after strress assignmen
nt. In
particular, mora assignm
ment could bee allowed to aapply after foooting/stress asssignment onlyy to attain a more
harmonic prosodificationn of an input. The relativelly high ranking of WSP bloocked that resuult in (18), and the
derivation converged onn a form depictting the true stress placemennt but containiing non-moraiic coda conson
nants.
By rankinng WBYP betw
ween WSP-UP
Pμμ and WSP
P, a candidatee with more hharmonic prossodification is now
achievablee, as shown in the /dÉZaaratnaaa/ → [»dÉZaa.raat.naa] derivattion (Note 12)..
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(25) Optim
mising Mora Assignment
A
after Footing

Although mora assignm
ment will not inn any way affe
fect stress placcement in suchh cases, it shouuld be viewed
d as a
step in thee right directioon in the sensee of harmonic improvement. What is of m
more significannce in that rega
ard is
that the coonstraint rankiing WSP-UPμ
μμ >> WBYP >> WSP doess also achieve the desired efffect in forms with
non-final C
CVV/CVG, syyllables such ass /dÉZaaratnaa/ → [»dÉZaa.rat.n
naa]. The folloowing subsectiion shows how
w that
the same sset of constraiints and the ssame constrainnt ranking willl suffice to acccount for streess on final CVCC
syllables.
4.2.3 Stresss on Final CV
VCC Syllables
As in manny other dialectts of Arabic, ssyllabification in SA observees a principle oof maximal sylllabic moraicitty, by
which syllables are maaximally bimooraic. This appplies to all syyllable types, including supperheavy sylla
ables.
Several exxamples are documented
d
inn the literaturee where such requirement regarding moraic maximaliity is
formalisedd as a markeddness constrainnt: BIMORA (Bakovic, 19996), SYLLBIN
N (Broselow, C
Chen, & Hufffman,
1997), SY
YL-MAXIMAL
LITY(µµ) (Al--Mohanna, 2010), etc. The assumption foor SA, as well as for many other
dialects off Arabic, is to rank any one oof these constrraints undominnated. An obviious consequeence of that ran
nking
is the nonm
moraic status of the final coonsonant in suuperheavy syllables. Followiing Watson (2002), the prop
posed

65

ijel.ccsenet..org

Innternational Jouurnal of English Linguistics

Vol. 11, No. 6; 2021

analysis oof SA word stress
s
system adopts two sslightly differrent accounts explaining thhe final conso
onant
nonmoraiccity in CVCC syllables (detaailed in this suubsection) wheen compared w
with CVVC syyllables (detailed in
the subsecction about streess on final CV
VVC syllables)).
To avoid vviolating WBY
YP and at the ssame time satiisfy an undomiinated constraaint that limits the moraic content
of a syllabble to maximallly two moras, the final consonant of a finaal CVCC sequuence may be cconsidered as being
b
extrasyllabbic, constitutinng a degenerate syllable on iits own. This vview of a finall degenerate syyllable is prese
ented
in Aoun (11979), adoptedd in Selkirk (19981), and slighhtly modified inn McCarthy annd Prince (19990).
(26) Finall Degenerate Syllable
S
(Extrassyllabic Consoonant)

As indicatted by Watsoon (2002), this syllabic connfiguration means that a fi
final CVCC sequence, whic
ch is
conventionnally characterised as a supperheavy syllaable, is basicaally a concatennation of a CV
VC syllable and
a a
degeneratee syllable. Forr the word streess system in S
SA, this ultimaately means thhat a (degeneraate) syllable oc
ccurs
between a CVC syllable and the right eedge of the proosodic word. IIn other words,, a CVCC sequuence is interpreted
by the SA
A grammar as a degenerate ssyllable precedded by a non-ffinal CVC sylllable that mayy be assigned stress
s
without violating NON-F
FIN, as much as any other noon-final CVC syllable.
(27) HS annalysis of stresss on final CVC
CC syllables
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The derivaation in (27) shows that morra assignment is optimised iin step 1, and footing/stress assignment se
elects
the rightm
most non-final heavy
h
syllable in step 2, on w
which the derivvation convergges in step 3. T
This prosodification
path makees it logical to assume
a
that a final CVCC iss incapable of aattracting stresss away form a non-final CV
VV or
CVG syllaable, that takess the shorter paath to stress asssignment: [(»saa).fart] and [(»daw).wart] nnot *[saa.(»far).t] or
*[daw.(»war).t].
(28) Finall CVCC Losingg to Non-finall CVV/CVG

In the nextt subsection, thhe proposed account proceeds to analysingg the pattern w
where stress is assigned to a light
CV syllablle.
4.2.4 Stresss on CV Syllaables
Thus far, iit has been dem
monstrated thaat footing appliies at the instigation of WSP
P-UPμμ and W
WSP. With form
ms in
which all (non-final) syyllables are light, nonethelless, it may nnot be arguedd that these tw
wo constraints are
responsible in any wayy for motivatiing footing, aand eventuallyy stress assignnment. A diffferent constraiint is
required, oone that is independently mootivated by exhhaustivity in pprosodic domaains, namely PA
ARSE-σ (Prin
nce &
Smolenskyy, 1993, 2004).
(29) Parsing (Light) Sylllables
PARS
SE-σ
Syllaables are parsedd by feet.
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For SA, thhe constraint PARSE-σ
P
musst be ranked llower than WB
BYP to allow mora assignm
ment to apply even
when that would leave a sequence off syllables unpparsed. This raanking will alllow the gramm
mar to create stress
s
attracting heavy syllabbles before paarsing light ssyllables into binary feet, which is thhe logical patth of
prosodificaation especiallly in step 1. C
Conversely, PA
ARSE-σ must be ranked higgher than ALIG
GN-HD-R to avoid
a
nominatingg any footless candidate thatt vacuously saatisfies ALIGN
N-HD-R from bbeing optimiseed. A basic ana
alysis
of forms w
with no non-fi
final heavy sylllables, ones w
where stress iss places on thhe leftmost ligght syllable, sh
hould
reveal how
w the constrainnt PARSE-σ is active in prom
moting true outtputs.
(30) HS annalysis of stresss on leftmost CV syllables ((Basic analysiss)

In step 2, where the maiin action happpens, footing/sttress assignmeent wins in (300 ii a) despite causing a violation
of ALIGN
N-HD-R. This intended resuult is achievedd only becausee the winning candidate is a better satisfier of
PARSE-σ,, when comparred with the coompeting totallly unparsed suuboptimal canddidate (30 ii c).
It must bee noted that the
t proposed account assum
mes ranking P
PARSE-μ (Priince & Smoleensky, 1993, 2004)
2
between P
PARSE-σ andd ALIGN-HD--R. Violating PARSE-μ, byy not parsingg the final m
mora, and the final
consonant to which it is
i assigned, innto the final ssyllable (linkiing it directly to the PrWdd node), will allow
a
footing/strress assignmennt to apply inn disyllabic w
words such ass [(»ka.ta)b]PrW
’ without violating
Wd ‘he wrote’
NON-FIN
N. This violatioon of PARSE-μ
μ is sacrificed to avoid violaating the higheer ranked consttraint PARSE-σ. In
trisyllabic words, no succh violation iss required to rrender more syyllables parsedd and to satisffy NON-FIN at
a the
same timee. The only bennefit of violatiing PARSE-μ in trisyllabic words is to acchieve a betterr satisfaction of
o the
lower rankked ALIGN-H
HD-R (Note 113). To rendeer the true ouutputs more haarmonic, in bboth disyllabic
c and
68

ijel.ccsenet..org

Innternational Jouurnal of English Linguistics

Vol. 11, No. 6; 2021

trisyllabic words, howevver, it is vital to include in tthe hierarchy the constraint *NONCD(Cμ) which disfav
vours
candidatess with moraic consonants
c
thaat are not assiggned to a codaa position, rankking it higher tthan PARSE-σ
σ and
alongside WSP. The following two ttableaux, whicch join the deerivation in sttep 2, show hhow the interaction
between P
PARSE-σ and PARSE-μ foorces final seggment underpaarsing only inn disyllabic w
words, but never in
trisyllabic (and consequeently any largeer) words.
(31) PARS
SE-σ Motivatiing PARSE-μ V
Violation in Disyllabic Wordds

In (31 i), all possible coompeting canddidates are vioolators of PAR
RSE-σ. In the winning canddidate, parsing both
syllables innto an even troochee is rendered possible because the finaal mora/consonnant is excluded from the se
econd
syllable, w
which clearly causes
c
a violattion of the low
wer ranked PA
ARSE-μ (Notee 14). In contraast, the suboptimal
candidate in (31 ii c) needlessly violattes PARSE-μ tto achieve no benefit, in term
ms of syllablee parsing. Although
this losingg candidate saatisfies WSP, iit violates *NO
ONCD(Cμ). This does not m
make it more harmonic than
n the
winner whhich has the oppposite assessm
ment of these ttwo constraintss that are not rrelatively rankked. Apparently
y, the
winner in (31 i) underrgoes two operations: resyyllabification, by unparsing the final moora/consonant, and
footing/strress assignmennt. These twoo operations aare allowed too apply simulttaneously as resyllabificatio
on is
consideredd to be one of
o the faithful operations tthat may com
mbine with anny unfaithful ooperation, suc
ch as
footing/strress assignmennt.
It is now appropriate too return to thee question of w
why stress sysstematically avvoids a preanttepenultimate CVC
syllable, ddocking in insttead on the leftmost light syyllable (the anntepenult). In SA, a non-finnal CVC syllab
ble is
only stresssed if it occurss as the penult or antepenult, i.e., when onee or maximallyy two (light) syyllables separated it
from the riight edge of thhe word. The cconstraint *EX
XTENDED-LA
APSE-R, as forrmalised in Kaager (2012), will be
consideredd to account foor this behavioour. This consttraint will excllude any candiidate with a seequence of three or
more unstrressed syllablees occurring beetween the streessed syllable aand the right eedge of the worrd.
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(32) No Extended Lapse
*EXTENDED-LAPSE-R
No more than two unstressed syllables occur between the stress and the right word edge.
In trochaic stress systems, *EXTENDED-LAPSE-R may sanction varying numbers of light syllables occurring
between the head foot and the right edge of the word. In cases where the head foot is built on a heavy syllable,
up to two light syllables may follow that head foot without incurring any violation of *EXTENDED-LAPSE-R.
Nonetheless, when the head foot comprises two light syllables, no more than one light syllable may intervene
between that head foot and the right periphery. This observation justifies decomposing the general formulation of
*EXTENDED-LAPSE-R into a pair of more specific constraints, each of which maintains the fundamental tenet
of *EXTENDED-LAPSE-R, i.e., militating against any final sequence of more than two unstressed syllables.
(33) No Extended Lapse – More Specific Constraints
(a) *EXTENDED-LAPSE (σµµ)-R
No more than two unstressed syllables occur between a stressed heavy syllable and the right word edge.
(b) *EXTENDED-LAPSE (σµ)-R
No more than two unstressed syllables occur between a stressed hight syllable and the right word edge.
It is essential for SA to utilise *EXTENDED-LAPSE (σµµ)-R rather than *EXTENDED-LAPSE (σµ)-R to
prohibit stress placement on a preantepenultimate CVC, as demonstrated in (34), and to allow it on a
preantepenultimate CV, as detailed later in this subsection.
In the grammar of SA, *EXTENDED-LAPSE (σµµ)-R will dominate WSP to rule out initial stress on forms such
as *[»mak.ta.ba.tih] ‘his library’. However, *EXTENDED-LAPSE (σµµ)-R must be ranked lower than
WSP-UPμμ to optimise forms where stress assignment extends beyond the final trisyllabic window such as
[mu.»sadÉZ.dÉZi.la.tii] ‘my recorder’ and [»haa.ka.D≥a.haa] ‘like this’. Also, *EXTENDED-LAPSE (σµµ)-R must be
ranked lower than WBYP to allow mora assignment to apply, which consequently produces more harmonic
prosodification, even when that would create a sequence of three or more unparsed syllables, even in step 1
when footing has not applied yet. Analysing the stress placement in [mak.»ta.ba.tih] ‘his library’ shows how
*EXTENDED-LAPSE (σµµ)-R forces stress rightward away from the preantepenult.
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(34) HS annalysis of stresss on leftmost CV syllables ((Avoiding Preaantepenultimate CVC)

A compariison between candidates
c
(34 ii a and b) shows how *EX
XT-LAPSE (σµµµ)-R tips the bbalance in favo
our of
the intendeed winning canndidate. Assiggning stress to a preantepenuultimate heavyy syllable, in ann attempt to sa
atisfy
WSP, willl result in a sequence
s
of thhree unparsedd syllables at the right worrd edge. This configuration will
unavoidabbly violate the higher rankedd *EXT-LAPSE
E (σµµ)-R, andd excludes any such candidatte. Consequenttly, it
is logical tto assume that a CVC penultt/antepenult is assigned stresss not because it is heavy butt primarily bec
cause
it constituttes the rightmoost non-final fooot. This argum
ment could also be extended to final CVCC
C sequences.
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One important issue remains in the analysis of stress on CV syllables. This involves initial stress in
quadrisyllabic words. A footing such as (»L.L).L.H will always be assessed as more harmonic than L.L.L.(»H)
because NON-FIN dominates both WSP and ALIGN-HD-R. Yet, the constraint ranking developed so far is
incapable of rejecting a footing such as L.(»L.L).H where stress is not assigned to the leftmost light syllable. This
false output will be selected as the most harmonic at least because it is a better satisfier of ALIGN-HD-R.
To resolve this issue, it is imperative that the word stress system in SA be treated as an example of the so-called
default-to-opposite-edge stress systems. In this language, stress is basically assigned to the rightmost heavy
syllable; otherwise, it is assigned to the leftmost light syllable. A constraint that takes the form of ALIGN L (σ@µ,
PrWd) will account for this behaviour, and will rule out any candidate such as L.(»L.L).H. The general format of
such constraint is introduced in Zoll (1996) arguing that a stressed light syllable be considered as an example of
marked structure. Walker (1997) formalises this constraint, and Kager (2007) utilises it for default-to-opposite
systems. This constraint is formalised as follows, Walker (1997):
(35) Default-to-opposite-edge
ALIGN L (σ@µ, PrWd)
For all Stressed Light Syllables there exists some Prosodic Word such that the left edge of the Stressed Light
Syllable and the left edge of the Prosodic Word are shared.
ALIGN L (σ@µ, PrWd) must be ranked higher than ALIGN-HD-R if the footing (»L.L).L.H is to be assessed as
more harmonic than L.(»L.L).H. On the other hand, PARSE-σ must outrank ALIGN L (σ@µ, PrWd) to render
suboptimal any entirely non-parsed candidate such as H.L.L.L, which vacuously satisfies ALIGN L (σ@µ, PrWd),
when compared with the true output H.(»L.L).L, which minimally violates ALIGN L (σ@µ, PrWd), as the stressed
light syllable is non-initial. Analysing the stress assignment in a word such as [»ra.ga.ba.tih] ‘his neck’ shows
ALIGN L (σ@µ, PrWd) in action.
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(36) HS annalysis of stresss on leftmost CV syllables ((Initial Stresseed Light Syllabble)

The constrraint ALIGN L is the reasonn why (36 ii c) loses the conttest with (36 iii a). Failing too align the left edge
of the stresssed light syllaable with that oof the prosodicc word provedd to be detrimenntal (Note 15).
4.2.5 Stresss on Final CV
VVC and CVV Syllables
In this finaal subsection of
o the proposeed account for SA word stress system, thee specific instaances of final stress
s
are discusssed in detail. All
A patterns annalysed thus faar are characterised by non-ffinal stress. Evven with word final
CVCC seqquences, the head
h
foot is nnot consideredd to be final, as the final cconsonant is aassumed to form a
degeneratee syllable occuurring betweenn the head foott and the right edge of the word. The consttraint that play
ys the
most activve role in screeening out form
ms with a finall head foot is NON-FIN. Too allow stress placement on final
CVVC annd CVV syllabbles means alllowing some true outputs to violate NO
ON-FIN. Suchh violation off this
relatively high ranked constraint will only be sanctiioned under duuress. Specificcally, stress wiill be assigned
d to a
final CVV
VC or CVV syyllable when thhere is no otheer intrinsicallyy prominent heeavy syllable iin the form. Before
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spelling ouut the details of
o the analysiss, it is essentiaal to explain hhow a final CV
VVC syllable ccompares to a final
CVV syllaable and how itt contrasts withh a final CVCC
C sequence.
The justifiication for adoopting the acccount of a finaal degenerate syllable in finnal CVCC seqquences is to allow
a
stress placcement on the heavy
h
CVC syyllable precediing the final deegenerate syllaable without viiolating NON--FIN.
It is not ffeasible, howeever, to impleement a similaar analysis wiith final CVV
VC syllables. Being intrinsiically
prominentt, i.e., having two
t
underlyingg (upper layer)) moras, such syllables may not be prevennted from attracting
stress awaay from a non-ffinal CVV/CV
VG syllable unless they are cconsidered to bbe final in the pprosodic word
d, and
consequenntly violating NON-FIN. T
Thus, and draw
wing on Watsson (2002), thhe assumptionn is that the final
consonant in CVVC sylllables is parsedd by the final syllable. Noneetheless, that cconsonant will be nonmoraic
c, and
it will be linked directly to the syllablee node becausee the undominaated constraintt SYLLBIN ruules out any atttempt
to exceed tthe bimoraic maximum
m
impoosed on syllables.
(37) Finall Extrametricall Consonant

In this reggard, it must be
b noted that tthe undominatted *COMPLE
EX will necessitate that the final consona
ant in
CVCC sylllables be anallysed as extrasyllabic, consttituting a degeenerate syllablle, as assigninng it to the sylllable
node will inevitably creeate a complex margin. Onn the other hannd, assigning the final conssonant in a CV
VVC
syllable too the syllable node
n
will not viiolate *COMP
PLEX.
Unless thee final CVVC syllable
s
constiitutes one prossodic unit that is final in the P
PrWd, NON-F
FIN may not se
ecure
stress placcement on a noon-final CVV oor CVG syllabble. When perippherality is intterpreted on thhe basis of the units
of the prosodic hierarchhy, a foot ereccted on a finall CVVC syllabble will violatte NON-FIN aas no prosodic
c unit
intervenes between it annd the right edgge of the prosoodic word. On the other handd, any foot ereected on a non--final
CVV or CVG sequence will not be connsidered final as at least one underlying m
mora will separaate it from the right
edge. NON
N-FIN will nott only rule outt stress on a finnal CVV syllabble, but it willl also ban stresss on a final CV
VVC
syllable ass no final conssonant in this ccase intervenees between a fooot erected onn the rhyme off a final CVVC
C and
the right pperiphery of thhe prosodic woord. Thereforee, final CVVC
C and CVV sylllables are treaated equally in
n this
regard.
CVVC and CV
VV syllables arre distinguisheed from final C
CVCC sequenc
ces, it
With this uunderstanding of how final C
is now posssible to analysse their behaviiour regarding stress assignm
ment, in differeent environmennts. The two se
ets in
(38) reveaal varying behaaviour. In bothh, all forms endd in CVVC/CV
VV syllables, bbut these syllaables do not always
succeed inn attracting streess.
(38) Finall CVVC/CVV and Stress Plaacement
(i)

Final Stress

(ii) Non--final Stress

(a) [mak.(»tuub)] ‘letter’

(a) [(»s≥aaa).buun] ‘soapp’

(b) [jik.tu.(»buu)] ‘they write’

(b) [/a.(»saa).mii] ‘nam
mes’

ms in (38 i) is tthe fact that thheir final syllabbles are the onnly intrinsicallly prominent heavy
h
What charracterises form
syllables iin their domainn. All other syyllable types iin that set are either CV, whhich are not prrominent, or CVC,
C
which are not intrinsicallly prominent ((i.e., do not coontain two upper layer morass). Conversely,, the forms in (38
( ii)
have other intrinsicallyy prominent syyllables in adddition to the final ones. D
Drawing on W
Watson (2002), the
proposed aaccount capitallises on this diistinction.
To accounnt for the behaaviour outlinedd in (38), a version of PK--PROM (Princce and Smolennsky 1993/200
04) is
needed to favour feet ereected on upperr layer moras oover ones conttaining a lowerr layer mora. S
Such constraintt will
dominate N
NON-FIN to render
r
stress onn final CVV accceptable in [jik.tu.»buu] ‘thhey write’ but nnot in [(»ka.ta)..buu]
‘they wrotte’, where anoother non-finaal foot (a bettter option) is also erectablee on upper layyer moras. A local
conjunctioon between PK
K-PROM and W
WSP is requireed, however, too ensure that peenultimate streess in *[mak.»ta.bih]
is ruled ouut, as detailed later
l
in this subbsection. Beinng a local conjuunction, a connstraint such ass PK-PROM&WSP
is only vioolated when both
b
specific vversions, detaiiled below, off the two consstraints PK-PR
ROM and WSP
P are
violated inn a certain canddidate. Employying this conjuunction will ceertainly optimiise all forms inn (38). For example,
unless the final CVV syllable in the seequence CVC..CV.CVV is foooted and stresssed, this conjuunction is viollated.
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The alternative in such forms is footing the initial CVC syllable and assigning it stress violating both PK-PROM
and WSP. By comparing that to forms such as [»ka.ta.buu], it will be clear that there is no need to violate
NON-FIN as choosing not to erect a foot on the final CVV and have it built instead on the previous CV.CV
sequence will satisfy PK-PROM, and consequently not violate the conjunction. This is true because both
possible feet [(»ka.ta).buu] and *[ka.ta.(»buu)] are erected on upper layer moras. The same rationale is applied to
forms with non-final CVV/CVG syllables and final CVVC/CVV syllables, where the non-final intrinsically
heavy syllable is always stressed.
As indicated above, the constraint that will be added to the hierarchy and ranked higher than NON-FIN is a local
conjunction in the sense of Smolensky (1995). Precisely, it is a local conjunction of Peak Prominence and
Weight-to-Stress Principle, where both are defined on the basis of the prominence relation holding between the
upper and lower moraic layers.
(39) Local Conjunction (PK-PROM&WSP)
(a) PK-PROM-UPμμ
Peak(x) > Peak(y) if x = Ft with upper layer moras and y = Ft with a lower layer mora.
(b) WSP-UPμμ
Heavy syllables with upper layer moras are prominent in foot structure and on the grid.
Before proceeding to the derivations, there are two issues to address. To disfavour the unfooted *[CVC.CV.CVV]
candidate which vacuously satisfies both PK-PROM&WSP and NON-FIN, when competing with the true output
[CVC.CV.(»CVV)] which violates NON-FIN, a constraint that might be named HARMONIC EXHAUSTIVITY
(HAREXHAUS) should be ranked above NON-FIN to exclude any candidate which does not improve in
prosodification. This constraint could be formalised as follows:
(40) Harmonic Exhaustivity
HAREXHAUS
The output has more prosodic structure than the input.
The derivation converges when no further prosodification is possible, i.e., when further prosodification would
incur fatal violations.
The other issue concerns faithfulness to input footing. It is vital to assume that footing applied at a previous step is
never lost at a following step. This is important to make the derivation converge on a footed form that might violate
NON-FIN, rather converge on a form that lost its footing and vacuously satisfies NON-FIN, as both forms may
equally violate HAREXHAUS. This constraint is not far-fetched; it is basically the ‘strict inheritance’ argued for in
Pruitt (2010), which ranks undominated in the grammar of SA.
(41) Strict Inheritance
STRINH(Ft)
Feet are not altered or removed.
The three constraints, PK-PROM& WSP, HAREXHAUS, and STRINH(Ft), are ranked above NON-FIN to
account for the distinction between stressed and unstressed final CVVC and CVV syllables, as shown in the
derivations below.
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(42) HS annalysis of stresss on final CV
VVC syllables

In step 2, PK-PROM&W
WSP decides the winner, bbetween the tw
wo competing candidates (442 ii a and b). The
winning candidate [mak
k.(»tuub)] satissfies this consstraint as stress is assigned to the prominnent peak, the final
CVVC sylllable. On the other hand, thhe suboptimal candidate *[(»m
mak).tuub] vioolates both conjoined constrraints
PK-PROM
M-UPμμ and WSP-UPμμ,
W
as the final bimooraic and prom
minent syllable is unstressed. Candidates (42 ii c
and d) aree disfavoured because theyy exhibit no im
mprovement iin their prosoddification, i.e.., no footing/sstress
assignmennt is applied. Inn step 3, the two competing candidates tie inn their violatioon of HAREXH
HAUS as none adds
any prosoddic structure, but
b (b) is worsee in that regardd as it loses the footing in the input, causingg a fatal violation of
STRINH(F
Ft).
The follow
wing tableau, step
s
1 of the deerivation, show
ws how a non--final CVV syllable attracts stress away from a
final CVV
VC syllable.
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(43) Non--final CVV attrracting stress aaway from a fiinal CVVC

In this case, where the derivation
d
obviiously convergges in step 2, N
NON-FIN emerrges decisive iin the evaluatio
on of
candidatess (43 a and b). Both candidattes satisfy PK--PROM&&WS
SP as stress inn each is assiggned to a bim
moraic
prominentt syllable. Theerefore, there iis no pressingg need to violaate NON-FIN, the reason w
why (b) is rend
dered
suboptimaal (Note 16).
A similar analysis is preedicted to achiieve the true ooutputs in form
ms with final C
CVV syllabless. The derivatio
on in
(44) is an eexample.
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(44) HS annalysis of stresss on final CV
VV syllables

Again, canndidate (44 ii a) wins in sttep 2 becausee it gives prioority for footinng/stress assiggnment to the only
intrinsicallly prominent heavy
h
syllable in the word, w
which happens to be the final CVV syllable. This final stre
ess is
contrastedd with a case off non-final streess in some forrms which alsoo have a final C
CVV syllable, as demonstratted in
(45).
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(45) Initiaal CVCV sequeence attractingg stress away fr
from a final CV
VV

What is off interest is thee fact that stress is assigned to the initial C
CV syllable raather than the ffinal CVV sylllable,
basically tto avoid a NON
N-FIN violatioon. Candidatess (a) and (b) inn (45) satisfy PK-PROM&W
WSP as both assign
stress to a syllable with only
o
upper layyer moras. Thiss description, oobviously, does not apply to candidate (44 ii b).
CVC and exam
mine footing/sstress
It is approopriate now too go back to those forms of the templaate CVC.CV.C
assignmennt. As mentioned above, Wattson (2002) inddicated that moore research iss needed to acccount for the initial
stress placcement in wordds such as [»maak.ta.bih] ‘librrary’. In particuular, the two-laayered moraicc analysis offerred in
Watson (2002) will falseely assign stress to the penullt, which is thee head of the oonly bimoraic sequence thatt may
be footed at the upper moraic
m
layer, aas illustrated inn (8) above. Inn the proposedd account, assiigning stress to the
penult willl only be posssible by allow
wing a PARSE--μ violation inn a candidate with some foooting configurration
such as *[m
mak.(»ta.bi)h],, which does nnot obviously rrepresent the ttrue output. Allthough such ffooting parses more
syllables thhan the true ouutput [(»mak).tta.bih], it incurrs a more fatal violation, as ddemonstrated iin (46), which joins
the derivattion in step 2 after
a
mora assignment has appplied.
(46) Non--final CVC attrracting stress aaway from a finnal CVCVC seequence

None of thhe two main competing
c
canndidates (46 a and b) violatees PK-PROM&
&WSP, as bothh vacuously sa
atisfy
WSP-UPμ
μμ. What makkes (b) less haarmonic is thee *NONCD ((Cμ) violation that resulted from the needless
non-parsinng of the final mora,
m
which hhad been assignned in step 1 eearlier to satisfy
fy WBYP.
A final noote is about foorms such as [[(»da.ra).sat] ‘sshe learnt’ anaalysed in (30)) above. As exxplained in (31 ii),
allowing ffinal mora non-parsing willl produce the false output *[da.(»ra.sa)t] that satisfies WSP but vio
olates
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*NONCD(Cμ). On the contrary, the true output [(»da.ra).sat] satisfies *NONCD(Cμ) but violates WSP. The two
violations cancel one another as these two constraints have the same ranking. The false output *[da.(»ra.sa).t]
will be ruled out, nonetheless, by both constraints ALIGN L and PARSE-μ, which are satisfied in the true output.
By this, the proposed account of SA word stress system is concluded. The constraint hierarchy in (47) includes
all the constraints employed in the analysis:
(47) Constraint Hierarchy for SA Word Stress
FTBIN, RHTYPE=T, HEADMAX, MONOHEADEDNESS, SYLLBIN, STRINH(Ft) >>
HAREXHAUS, PK-PROM&WSP >>
NON-FIN >> WSP-UPμμ >> WBYP >> *EXT-LAPSE (σµµ)-R >> WSP, *NONCD(Cμ) >> PARSE-σ >>
ALIGN L, PARSE-μ >> ALIGN-HD-R
5. Conclusion
The gradual prosodification model proposed to analyse the word stress system in SA accounts for the attested
distinction between non-final CVV and CVG syllables and other syllable types. The two different paths of
prosodification meant that a derivation could begin with footing/stress assignment immediately, and whenever
underlying moraicity allows it, or it could start with mora assignment followed by footing/stress assignment.
Only forms with a non-final CVV/CVG syllable would take the former, i.e., the shorter path. All other patterns
need the full range of prosodic operation leading to the ultimate stress assignment.
The only case where final stress is exceptionally sanctioned in SA is accounted for with the help of a local
conjunction between two metrical constraints. In SA, stress on a word-final syllable (or foot) is allowed when a
final CVV or CVVC syllable represents the only sequence available for footing on the upper moraic layer. To
optimise such stress placement, the constraint PK-PROM&WSP is ranked higher than NON-FIN to rule out any
possible competitor with a non-final foot erected on a CVC syllable, which will always violate both conjoined
constraints. On the other hand, NON-FIN will help reject final stress in any form where non-final footing/stress
assignment satisfies PK-PROM&WSP.
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Notes
Note 1. Watson (2002, 2011) categorically indicated that stress placement may fluctuate in connected speech.
Hence, these rules are only generalised for citation forms (i.e., ones produced in isolation).
Note 2. In Hulst and Hellmuth (2010), referring to (Watson p.c.), it is noted that contemporary speakers may also
place stress on the penultimate syllable in such words.
Note 3. Other constraints, relatively leading to the same effect, are introduced in the literature. As formalised in
Broselow, Chen and Huffman (1997), MORAICCODA requires that “all coda consonants must be dominated by
a mora.”
Note 4. It should be noted that stressless feet are assumed in some metrical analyses, for example Hyde (2002).
Note 5. When a certain input triggers the prosodification path in (17b), mora assignment may be allowed to
apply after footing/stress assignment has already applied. Although this mora assignment has no bearing on the
final outcome regarding stress assignment, it will be assessed as achieving a more harmonic prosodification of an
input.
Note 6. The assumption that HEADMAX and MONOHEADEDNESS are undominated rules out the possibility
for any secondary stresses. It is worth mentioning though that Watson (2002) talks about fluctuating cases of
secondary stresses in SA.
Note 7. The form in (18) will be reanalysed in the next subsection where the constraint ranking is reconsidered.
Note 8. In comparative tableaux, Prince (2002), the arrow shows the most harmonious candidate, and the
integers represent the number of violations. All violations of suboptimal candidates are categorised as favouring
the winner (W) or favouring the losing candidate being assessed (L).
Note 9. It is worth investigating the question of whether WSP-UPμμ should be universally ranked higher than
WSP.
Note 10. Ranking the constraint WSP-UPμμ higher than WBYP and WSP opens the door for a P-OT analysis of
SA word stress system. With such ranking, it is possible to give precedence to the intrinsically prominent CVV
and CVG syllables, no matter what other syllabic configuration there might be. The underlyingly bimoraic status
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of these syllables will guarantee stress assignment whether or not the two unfaithful prosodic operations are
applied in parallel. In this regard, it is worth mentioning that previous P-OT accounts have been proposed.
Rosenthall and Hulst (1999) and Morén (2000), for example, assume an approach to complex weight distinctions
known as coercion, where the constraint ranking WSP >> WBYP dictates that a coda consonant be assigned a
mora only when the syllable in which it occurs is assigned stress and when no CVV syllables are present. To
achieve the same goal, Wiltshire (2006) and Ryan (2020) propose individual constraints to account for the
complex weight distinctions by favouring CVV syllables as more prominent than CVC syllables.
Note 11. The analysis must assume a constraint that militates against footing syllables that dominate non-moraic
coda consonants. This is vital to rule out any premorification footing of CVC sequences with adjacent CV or
CVC sequences. This constraint might be a coda-specified extension of WBYP or of EXHAUSTIVITY, as
formalised in Selkirk (1995).
Note 12. The tableaux in (25) demonstrate how the two constraints WSP-UPμμ and WSP apply in evaluating
candidates. Any candidate containing an unfooted, and eventually unstressed, syllable with upper layer moras
(CVV/CVG) will violate both constraints. On the other hand, an unstressed CVC syllable with a lower layer
mora assigned to its coda consonant only violates WSP.
Note 13. Allowing PARSE-μ violation will open the door for a footing configuration such as [CVC.(CV.CV)C]
which certainly includes more parsed syllables. Such footing will falsely result in assigning stress to a light
penult rather that a heavy antepenult. This issue will be discussed in more detail in the following subsection
about stress on final CVVC and CVV syllables.
Note 14. To limit unparsed segments to the final consonant only, the proposed account assumes two
undominated constraints. First, instances of medial, rather than final, unparsed segments are ruled out by the
Contiguity Constraint, proposed in McCarthy and Prince (1990), which maintains contiguous strings of
subsyllabic elements. Secondly, the constraint PARSENUC-μ (Ola, 1995) guarantees parsing all nuclear moras
into syllables.
Note 15. The SA data presented in Watson (2002) included no forms with sequences of more than four CV
syllables. A question must be raised regarding how stress may be assigned in SA renderings of Modern Standard
Arabic forms such as /raqabatuhu/ ‘his neck’.
Note 16. As for words with the template CV.CV.CVVC, which are not clearly exemplified in Watson (2002), the
proposed account predicts initial stress [(»CV.CV).CVVC]. This prediction remains to be verified by considering
more data.
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