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1 Introduction

This volume contains 10 chapters that all origiddtem presentations at the First or Second
Word Accent Conference held at the University on@ecticut on April 30th, 201@nd
December 3, 2011, respectively. The first confeeehmought together phonologists who
share an interest in the study of word stress,dasebroad typological surveydn several
cases, such surveys have taken the form of didgti@bases which contain information about
stress properties in large numbers of languagegatticular, two such databas&iressTyp
andStress Pattern Databajare publicly available on the WW¥WVhile the chapters in this
volume are based on public talks, the (‘hiddenalgdf the first conference was to develop a
grant proposal which would allow the architects tbése databases to merge the two
resources into one system, to be nargedssTyp3 Beyond merger, the goal was to enrich
the information, both in terms of depth (detail eficoding) and breadth (number of
languages) and to improve quality and accessilfitthe data. Like the first conference, the
second conference (which occurred after the gradtdeen obtained) had a part with public
lectures and a ‘closed door session’ which aimatissussing the design of a new relational
database structure and desiderata for a user liyindht end for StressTyp2. The chapters in
the present volume ar®t concerned with the technical details of the Strgp2 project, but
are based on some of the public talks in which ngemreeral issues were addressed, relating
to typologically-based theoretical wotkn general terms, these chapters, taken as a whole
reflect on issues concerning the nature of wordssirthe methodology of studying the
relevant phenomena, as well as the actual and fadtexpplications of typological data
collections in any form, either with reference teedretical issues or to language contact
situations.

In this introductory chaptérmy goal is to situate the chapters within theadey context
of the study of word stress. | survey relevant suafaresearch, raise questions and point to
topics that require closer attention. To this esattion 2 first discusses some terminological
matters. This section is followed by several sexti¢3-7) which go over more theoretical
issues regarding the distinction between the I&X&pacification and phonetic exponents of
stress, distinctions between levels or kinds @&fsstithe role of morphology and of intonation.
Section 8 reviews some special themes in past amcknt theoretical work on stress,
including the area of learnability and acquisiti®@ection 9 provides factual information
about the above-mentioned database projects, wkitdéon 10 reviews various recurrent
problems that we encounter in the study of worésstr both generally and with specific
reference to building databases. In section 1aimrsarize the chapters in this volume, point
out their relevance to the issues that are addtesgdis introduction, and highlight some of

! This conference was made possible by a Large BaGuhnt of the University of Connecticut awardedH.
van der Hulst.

2 See section 9 of this introduction for a discussibthese projects.

% This effort lead to NSF grants NSF#1123661 (Plvah der Hulst), NSF# 1123692 (Pl J. Heinz), which
allowed us to plan and execute the merger and milyrgupports ongoing work on StressTyp2, which is
accessible at [URL to be added in proof stage].

* All chapters are the result of a blind double presiew process and have last been updated in Bbpte
2012.

® | would like to thank all contributors to this wwhe for their comments on earlier versions of ttiapter. In
addition, I'm grateful for comments from Anthi Réhviadou and Beata Moskal.
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the ways in which these studies are interconnecbedsection 12, | conclude with
perspectives for future research in this area.

2 Terminological issues

In this section | discuss a number of terminologjwaints. While these cannot always be
separated from theoretical issues or substantsiess i.e. distinctions that are ‘sensible’ to
make, even independent of any specific theory,lll g to not get into theoretical issues
until section 3, realizing that the separation fetw terminology, substance and theory is
intrinsically unclear, if not unprincipled. Wherelevant, | will make references to the
chapters in this volume, with a more complete assesat of these being the subject of
section 10.

This section focuses on the well-known issue that ase of the terms ‘stress’ and
‘accent’ is somewhat problematic. This may easédad to confusion when comparing
different traditions or theories. In one respebg two terms can be understood as being
translationsof each other (as istressbeing an English term aratcentas a French term for
the same thing, whatever that thing is). Howevérerg the widespread use of Romance
vocabulary in many Germanic languages and the widas use of English terms in many
more languages, we often end up witith terms, either as synonyms or as having acquired
their own specialized meanings. Putting aside thestation and synonym instances, let us
focus on how both terms, when used within the skamguage (or theory of language), have
come to differ. As Fox (2000: 114), in his highhfarmative book on prosody, notes: “The
termaccentis used in a number of legitimate ways by différecholars, and many of these
uses are mutually incompatible.” The same can lokfsathe termstress If used in contrast
with the term ‘stress’, perhaps the biggest cowfuss that ‘accent’ can be something that
lies ‘below’ stress (being ‘more abstract’ thaness) as well as something that occurs
‘above’ or ‘later than’ stress (being associatedh® realization of stress, in particular in
relation to intonational properties):

(1) Accent (Intonation, i.e. ‘pitch accent’)
1
Stress
1
Accent (lexicon)

In (1) I indicate that the ‘abstract use’ of themeaccent (asinderlyingstress) refers to a
lexical property of lexemes (morphemes or wordsictvimarks thdocation of certain types
of observable stress properties that occur in waoéten, then, the term ‘stress’ is simply
used as a cover term for these observable phopsterties (such as greater duration,
greater intensity etc.). The following quote frorbekcrombie (1976 [1991: 82-3]) is a good
description of this use of the term accent:

When | say that such-and-such syllable of a worsl dia (or the) accent, or is accented (other
syllables therefore being unaccented), | am naingagnything about the phonetic characteristics
of that syllable. All that is being said is that dertain conditions (which must be specified) in
utterances, an accented syllable will show certdiaracteristics which can be predicted. The



various possible realisations of accent may havhimg phonetic in common. An accented
syllable may be realised as stress, with various featurestohpof syllable length and segment
length, of loudness, and of articulatory charast@&s in various combinations. But none of these
are included in the definition of accent. In otlvards, accent is ineffable. It plays no part in the
phonological analysis of utterances; its placaithie lexicon. Accent, in fact, is what is indichte
by the ‘stress marks’ in the English Pronouncingtidnary.

Here, clearly, Abercrombie understansisessto be a (possible) phonetiealization of
accenf which itself is said to have no phonetic contdbte that for Abercrombie stress
does not refer tone specific phonetic realization. Rather, varioudizaéions can occur in
various combinations. In fact, as we will see beldwve usestressas a cover term for
correlates of accent (rather than just realizations of agcemte must also include
phonological correlategsuch as for example the possibility of a broadeige of phonemic
distinctions in the accented syllable). Adopting tview, several further questions arise, both
with reference to the notion accent and with refeeeto the notion stress:

(2) Questions about accent and stress

a. How do morphemes and complex words come to hawedabeents?

b. For both of these domains, are accent locationsedingable or can there be rules
that predict where they occur?

c. What are accents properties of (candidates inchogels, moras, rhymes, syllables),
i.e. what is the accent-bearing unit?”

d. What is the domain of accent (candidates includeph®mmes, syntactic words,

prosodic words, larger units...)?

How do accents interact with the morphological dtiee of the word?

Can lexemes be unaccented or have more than oaertacc

What are possible phonetic (i.e. non-contrastillephonic) correlates of accent?

What are possible phonological correlates of accent

Is stress always based on accent or can languagesstressvithout having accent

(an option which might be likely for languages imigh the placement of stress is

fully regular and this requires no lexical markiag)

j. Are stress properties locally realized on the akbearing unit or globally
throughout the whole domain, e.g. in terms of rhy2zh

k. Are there good reasons for separating out systesnsomehow different if they
specifically exploit one phonetic property suckeas pitch?

—SQ e

Obviously, we need theoryof accent which gives or entails answers to akéh(and likely
more) questions, as well as a theory of accenelaias. The former theory will involve a
formal notationinvolving local ‘marks’ (often represented with asterisk, as in Goldsmith
1985, or with a partial or full metrical structuras in Liberman and Prince (1977); see
section 3.1.

Whatever the answers to all these questions acker(eny of them have received serious
attention, elsewhere as well as in this volumegeomne adopt the Abercrombian perspective,
there is no problem in appreciating how the teroteat and stressan be used distinctively,
accent being the term for ‘substance-free’ lexiosdrks and stress for phonetic and
phonological correlates of accent. Van der Huls@1@ this volume) follows this



Abercrombian tradition, as does Fox (2000). Thavés us with the second use of accent,
namely as a pitch or tonal unit of intonation. llweturn to this usage in section 6.

The Abercrombian tradition comes with the use aipound terms likestress-accent
and pitch-accent corresponding to more traditional terms ldkgnamic accenand musical
accent This distinction is based on the idea that amtmg various possible phonetic
correlates of accent, an important distinction xdietween ‘stress exponents’ and non-stress
exponents (cf. Beckman 1986), the latter charatieaily involving the exclusive use of
pitch levels or pitch transitions. While it wasginally thought that pitch properties were an
important part of the set of stress exponents fiaeexample Mol and Uhlenbeck 1956; Fry
1955), it has been argued that this was oftenlasiaoh, arising from the fact that stressed
syllables of words ‘in focus’ position function aachors for intonational pitch movements
(see section 6). Since descriptions of stress woftleh be based on the pronunciation of
words in isolation, the stressed syllable wouldimdocus and thus be associated to an
intonational pitch movement. This, then, accoumts the pitch properties that are often
(wrongly) argued to be an intrinsic part of theest packag®But investigation of stressed
syllables in and outside of focus has shown theselpitch properties are in fact very often
not part of the set of word-level stress propertiehieW stressed syllables are measured in
out-of-focus position they do often not includechitas a significant factor, but rather
comprise primarily the various consequencearti€ulatory forceor hyperarticulationwhich
typically enhance intensity (‘loudness’), duratifu)ness of articulation (with consequences
for vowel quality and phonation) and more techniations such as spectral tilt (or spectral
balance),not excluding somewhat elevated pitch, gt the kinds of pitch movements
which are introduced by the intonational systemmaskers of focus (and domain edges) (see
Beckman 1986 and Gordon 2011 for relevant discaosaind references). This being so,
stress-accent and pitch-accent are almost comptanyein their use of phonetic exponents
of accent, the former showing various effects ¢italatory force, while the latter merely or
mainly shows a pitch property.

In (3), | display the dichotomy between phonetid gmonological cues of accent with
some typical exponenfs:

® Hellmuth (2006) discusses the case of Egyptiarbirm whichevery (prosodic) worthears a “pitch-accent”,
despite the fact that this language is usuallyrtakebe a stress(-accent) language. Since it cémnthe case
that every word is ‘in focus’, pitch, in this caseust be an exponent of word-level accent. Seentigh (2006)
for extensive discussion of what she argues iaiptypological category.

"In van der Hulst (to appear), | argue that thentéstress’ still covers too many different uses revfethe
distinction proposed here between accent and sisesbserved, proposing to adopt a set of termé sisc
accent (as suggested hergdhonotactic correlates of accentedge prominencend rhythm leaving the
denotation ofstressto be the various phonetic effects that resulbsnfarticulatory force which essentially
involves ‘stretching’ or ‘exaggerating’ the inhetgmoperties of stressed syllables. In this intiditun | will not
push for this ‘extreme’ position, however.



3) Accent
Phonetic exponents Phonological expofients
duration non-reduced vowel ... pitch geén full vowel contrast tone ...

‘stress’

Here we see that, under this perspective, strasstia very well-defined property but rather
a broad cover term for a set of properties thad tencluster together. In fact, as mentioned
and indicated in (3), we must also include gi®nological exponentsnder this umbrella.
Van der Hulst (2010) elaborates this point and meststill other correlates of accent such
as those occurring when the accent location plapéean the anchoring of intonational units
(see section 6), or in morphological processesatasensitive to i Given the wide variety
of accent cues (beyond the phonetic exponentsdcattess), Goedemans and van der Hulst
(2009) suggest that many more languages may bataate¢han the ones that have thus far
been recognized as such. They speculate that acught be a universal trait of words, but
that claim might be difficult to prove wrong if aaa can in principle exist without any cue at
all (see Hyman, this voluméy.

The dichotomy between stress-accent and pitch-aclzerguages raises a further
guestion, namely whether perhaps an even finey afraccent types should be recognized,
including ‘duration-accent’ if there are clear case which specifically duration (and little
else) signals the accent location. If there arelaar cases of this sort, the next question is
why pitch would be special? The answer that is iy several scholars (Poser 1984,

& Among the exponents, | did not includesthmwhich is usually also be seen as a ‘global’ aspéstress. |
will return to this point in section 7.

° In addition to greater phonological contrast, vae also find greater syllabic complexity. In Dutskllables
containing a schwa cannot be stressed and theywidominor exceptions) cannot have a complex b(see
Zonneveld 1993).

2 When considering such ‘extra-phonological’ corre$a the question arises whether the correlatgséstion
are correlates of the accent or of its stress rastafion. If stress is a phonetic matter, one wawtlexpect
morphology to be sensitive to it, but intonationpdenomena could presumably be sensitive to phonetic
properties of utterances.

" The idea that accent may be a universal propényoods comes from a potential identification oé thotion
accent with the notiohead Following principles of Dependency Phonology (Arngbn and Ewen 1987;
Anderson 2011), the idea might be pursued thad@ihainsmusthave a head, making heads and thus accent
obligatory in all words (save minor category words)all languages. However, a different understagdif
accent, also discussed in this chapter, is thagrads a mark ofliacritic weight meaning that the accent marks
the syllable abehaving asa heavy syllable. In that view, there is no isguth words having no accent, or
indeed having more than one accent. | refer to @an Hulst (2012) for a reconciliation of these two
assessments of the notion accent. In short, daegtent, like syllable weight, functions as inputan accent
algorithm which can select one accent as the heeeng or can assign a default head accent if aoritic
accent or weight is present. In van der Hulst (3012uggest that accentual systems in which acisehoth
obligatory and culminative are most likely to giige to stress exponents. In all other cases, acaesystems
are more likely to give rise to pitch-accent (ané¢a@ccent) systems.
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Pulleyblank 1986, Hyman 2007, this volume) is ttied alleged pitch-accent systems are
tonal systemgpitch being the core correlate of tone. If, theme syllable per word has a high
pitch (like in Kinga, Schadeberg 1973), rather tisaging that one syllable has an accent
which has a pitch exponent, it is claimed that eyable bears a H tone, making such a
system a so-calledestricted tonesystem (in which, in this specific case, therencs
paradigmatic tonal contrast at all). In this vielere are only twagrosodic properties
relevant to the discussion here, namely stressctwiien becomes a term both for the lexical
mark and for its various correlates) and tonefdrreo Hyman (2006, to appear) and van der
Hulst (2011) for various arguments pro and conidlea that ‘pitch-accent systems’ can (and
therefore should) be analyzed as restricted toses)s, which implies that the notion ‘pitch-
accent’ is not a third prosodic property that netxbe distinguished alongside stress and
tone.

An in-between position would be to analyze a lamgguiéke Kinga usindoth accent and
tone, marking the specific syllable with an accantl then assigning a H tone to that
syllable; this is the approach taken in GoldsmitB76). This view captures that languages
like Kinga are similar to stress-accent languadesEnglish in marking exactly one syllable
per word as ‘special’ as well as the fact that teages like Kinga sound like tonal languages
and may even have rules that spread the ‘H toneieighboring syllables. The approach
taken by Poser (1984) and Pulleyblank (1986) dethiessimilarity between English and
Kinga.

A slightly less restricted tone system would all@wtonal contrast on one specific
syllable. Suéarez (1983) mentions Nothern Pame aaitefyec Chatino, as languages that
have a tonal contrast only in the syllable thataisl to be ‘stressed’ (which is the last syllable
in both cases). In the Abercrombian way we woultitbés syllable accented, although it is
possible that there are also stress correlategethdHyman (1978) calls this type (with
reference to other, similar casdéshal accent Tonal accent is @honological correlateof
accent since it involves contrastive differencethm accented syllable that are not available
in other syllables. As mentioned, it is possiblattihe designated syllable also shows
properties that we associate with stress, in wohase we have a language with both stress
(or stress-accent) and tone (dependent on accentfonal accent). This shows that a
language can have combinations of different kinfdscoent correlates, a fact that we already
established (see 3j.

There are two kinds of arguments in favor of the w$ accents for ‘pitch-accent
languages’. One argument (alluded to above) regaelact that, in the approach of Poser,
Pulleyblank and Hyman there are unexplained siitigarbetween the distribution of stress
and the distribution of ‘tones’ (in restricted ‘®nsystems such as Kinga, i.e. the former
pitch-accent cases) which involve the speafige orienteqdemarcative) locations, as well
as the observance otilminativity (both stress and ‘tone’ being restricted to ongigiated
syllable) andbbligatoriness(each word must have a H tone). These similantietivate the
use of a common element, accent, for both typesasés. To be sure, there appear to be
distributional differences between stress and {@gain in restricted systems) in that stress
seems to always be obligatory (all, at least mapiegory, words are stressed), while in
certain restricted tone systems, words can be ésadi.e. unaccented in the Abercrombian

2 |n this connection, Hyman (2007) argues that itds correct to classify languages as exclusivelpiging
to one type of system, Rather, in typological stadive should rather referpoopertiesof languages.
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view), ‘violating’ obligatorines$® A second type of argument against the tonal aisalys
pitch-accent systems could be that the use of dtiem‘tone’ should be limited to cases of a
tonecontrast If a language marks one syllable per word witghhpitch, it is not obvious
that this warrants the postulation oplonologicalentity ‘H’ (since the pitch quality of the
alleged tone is predicable). Analogously, we woulot assign a lexical specification
‘[+long]’ to vowels that are predictably lengthengda certain position (such as finally or
before voiced obstruents). Van der Hulst (2011 22@Xkploits such arguments to support the
pitch-accent analysis of languages such as Kingayell as the notorious case of Tokyo
Japanese.

However, there are also arguments against thefusecent for restricted ‘tone’ systems.
As suggested above, the pitch-accent approach mteaccount for the apparent fact that
pitch is special among the potential accentual etates. The special nature of pitch is
explained if we acknowledge that the pitch is seallphonological tone, since we know that
among the phonological properties ‘tone is différédyman 2011). Another problem with
the pitch accent analysis is that there are seweramples of phonetic or phonological
properties (not involving pitch) that reflect sos@t of culminativity in that they can occur
only once per word. Hyman (2007) mentions variowsles:

(4) Culminative properties

Aspiration and glottalization in Cuzco Quechua
Length in Mam

Mid vowels in the Bantu language Punu
Nasalized vowels in Karo

apow

Although such properties reflect culminativityistnot obvious that we should see them
as correlates of an accent because they do ndfyasn notes displaybligatoriness
Against this objection, we should recall the fdetttin languages that have traditionally been
analyzed as having pitch-accent, words can ceytdielunaccented Tokyo Japanese has
unaccented words)? Hyman (1981) discusses the case of Somali in whatent correlates
with high pitch (in a pitch-accent analysis), buiaacented words simply lack high pitch.
On the other hand, in a stress-accent languagecénts are only used to mark unpredictable
locations of stress, words without accent wouldl stivays have stress, in a predictable
location. This suggests that ‘stress’ is more tharexponent of accent. Rather, one might
argue that it is an independent prosodic systemiti@racts with accent. If conceived as a
post-lexical system, all words would be subjected,ti.e. words could not be marked as not
undergoing it (see van der Hulst 2012). A differéamd of problem with an accentual
analysis ofall apparently culminative properties (such as thosd)iis that in particular
cases, independently from these properties, thewéd de another property such as stress,

13 van der Hulst (2011, 2012) argues that whereasragnay not ban obligatory property, it can be, and that
this specific case triggers stress exponents aark of ‘wordhood’ (following the Prague School).

4 Tokyo Japanese unaccented words have a high gisteau extending to the end of the domain, sintdar
accented words with final accent. However, theeeaoblems with assuming that lexically unaccentedds
get a final accertty defaulf see van der Hulst (2012) for discussion.

15 Another alleged problem with an accentual analgsisases like Tokyo Japanese and Somali is thans
appear to be properties of subsyllabic units Iherora, whereas in stress-accent languages, aarenpart of
whole syllables (or their rhymes). See van der H@812) for a dismissal of this problem.
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which may itself require accentual marking in detént location. Hyman (2007) remarks,
for example, that in Mam the location of length slo@t coincide with the location of stress.
Can languages have two independent accentual syskemaling taccentual incoheren®
Eamples in which we find conflicting indications faccent locations occur in several Bantu
languages in which the initial syllable of the rdicenses greater phonotactic complexity
than other syllables (suggesting root initial aciemhile at the same time there is a process
of penultimate lengthening or penultimate toneaation (suggesting penultimate accent; see
Hyman 2009, Downing 20106}.In some Bantu languages, the penultimate effegtimetong

to the phrasal level and thus only hit on phrasalfwords, in which case there is no
accentual incoherence since different domains nee tdifferent locations for accent. In
other cases it would seem that we have to recktdmtive possibility of the cue for one of the
alleged accent locations being a reflection ofsadnically earlier stage of the language, the
second accent location being an innovation. Thisshst Hyman (2009) suggests for the
Bantu case for which he sees the penultimate sffastan innovation which, although
phrasal, in some languages has ‘narrowed’ dowrvtord domain process in others.

So, in conclusion, if one would follow the auth@rBo reject the notion accent as useful,
we would replace it by either stress (for a languéke English) or by tone (for Kinga,
Tokyo Japanese or Somali). In the case of Enghghcould of course not deny the need for
lexical marks in specific cases (notably where |ltoation of stress is not predictable), but
these scholars would presumably refer to the léxi@ak simply astress using this term to
refer to both lexical marks and the phonetic propsithat are said to signal stress:

(5) Accent (Intonation, i.e. ‘pitch accent’)

Stress (observable properties)

Stress (lexically marked)

Hyman (this volume) represents the view that wey oled the notions stress and tone. Both
can co-occur within the same language, either ieddently or in dependencies that seem to
go in both directions (stress-dependent tone ar-tiependent stres®).

My goal in this section has been to clarify thefetiénces between (1) and (5) and the
various considerations that lie behind going witle eerminological scheme or the other. The
‘debate’ continues and the important controversgsdaoot so much lie in the domain of stress
systems (not much depends on whether we refeixtoalemarking of the stress location as
accent or stress), but rather in the analysis efalleged ‘pitch-accent’ systems (or, more
generally restricted tone systeff)s Here the difference is theoretical since (igngrihe
intermediate option that uses accent and tonejither use a theoretical entity accent (with a

% The problem at hand is reminiscent of what Dresimer Lahiri (1991) calnetrical (in)coherence

" This problem also arises in languages that hawelbarmony, which has also been claimed to berdoak
in nature (e.g. in Garde 1968). In Turkish, for rexée, the first syllable could be claimed to beeted for
purposes of harmony (assuming that Turkish vowembay is triggered by a vowel contrast in the aliti
syllable), which contradicts the usual analysiJwikish stress as falling on the final syllable.

¥ Hyman (2007) has reservations about the occurrehimme-dependent stress; also see de Lacy (thisne).

19 van der Hulst (2011) suggests ways in which syst#mt are not traditionally seen as pitch-accgsiesns,
and that seem truly tonal (in the sense of havitgnal contrast) can be analyzed accentually, ag &s the
‘tonal’ contrast is binary (i.e. ‘H’ vs. ‘'L").
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phonetic pitch exponent) or we appeal to tone avieere it is not used contrastivéyThe
key issue is whether there idiaguistically significant resemblandeetween the locations
for stress properties and the locations for (nomiestive) pitch properties, and if so,
whether that resemblance should be captured irstefrthe notion acceftt or rather should
be captured by a general theory of prominent mosstior culminative phenomena (see
Beckman 1999). In favor of the latter view is tlaetfthat languages do display apparently
culminative distributions of phonological or phoweproperties for which an accentual
analysis would that lead to ‘accentual incoherence’

Given the issues considered here, it might be argio@ one must keep an open mind
and not limit one’s study to so-called stress systégnoring for the moment that here too it
might not always be obvious how that terms applea given language), but rather include
consideration ofll culminative phenomena so that deeper analysis@asal which ones
truly reflect the role of a potentially unifying tion of accent.

3 Stresstypology, areal distributions and acquisition
31 Stress systems and their formal analysis

In this subsection, before we continue with thelowas factors that enter into the study of
stress, | provide a brief review of the variousetyf stress that are widely recognized to
exist, leaving finer distinctions and problemasisties to following sections.

Word stress patterns are broadly categorized aicmptide two criteria: boundedness and
weight-sensitivity:

(6)
Weight-sensitive Weight-insensitive
Bounded English Finnish
Unbounded Amele Turkish

Hayes (1995), van der Hulst (1999) and Kager (1299,7) provide thorough overviews of
the different kinds of patterrfs.

Bounded quantity-insensitive (QIl) stress patterestensively reviewed in Gordon
(2002a), are those in which the statement of tresstrule need not refer to the quantity, or
weight, of the syllables, thereby leaving only domadgesas reference points. These
patterns can be divided into four kinds: singldapgor dual) and rhythmic binary or ternary
systems (Gordon 2002&ingle stress systerhgive a single stressed syllable in each word
and thus no further rhythmic alternation. Polaesdr systems have at most two stressed

20 van der Hulst and Smith (1988), a volume on ‘pi@tcent systems’, contains chapters on systemsrikat
stress and pitch or tone, which, as pointed otdyiman (to appear), are not all equally likely td f@ithin the
pitch-accent category if this category is to besidered at all.

L In this connection it is interesting to note tKaibozono (2011) demonstrates that certain regiearin the
location of accents in Tokyo Japanese suggeseahat is very similar to the English stress rule.

% Many of these systems have what is called bottmamy and non-primary (or rhythmic) stress. For the
moment we focus oprimary stress
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syllables in each word, at opposite ends of theadopone primary and the other secondary,
with no rhythmic alternation in between. Binary aednary systems have no fixed upper
bound on the number of stressed syllables in a woddplace stress on every second or third
syllable respectively, one stress typically beipgimary’. Additionally, systems lacking
rhythm, may nonetheless have multiple stresses vihey place secondary stress on all
heavy syllables?®> They are similar to binary and ternary pattemshiat there is no clear
principled upper limit on how many syllables in arel can receive stress, but they differ
from binary and ternary patterns in that any numbkmunstressed syllables can occur
between stressés.

Quantity-sensitive (QS) stress systems are unlitesiess systems in that stress
placement is predictable only if reference is mamleyllable types, in addition to edges.
Because syllable distinctions are usually descléabterms of the quantity, or weight, of a
syllable (measured in terms of vowel length, sydatlosure or other prominence-lending
properties), such patterns are called quantityiseasThe basic property of QS systems is
that certain syllables with certain intrinsic prapes (long vowel, syllable closure, high
sonority vowels, high tone, including combinatiamfsthese; de Lacy 2007) ‘demand’ to be
stressed, although it may also happen that syBalith certain properties (e.g., containing a
schwa)refuseto be stressed. Like the QI patterns, QS bouna¢nps can be subdivided
into single and dual systems. In polar systems|abation of the secondary ‘polar’ accent is
typically not weight sensitive. When QS systemsehatressed syllables throughout the
word, these can display a rhythmic (either binaryeonary) alternation that is insensitive to
weight or sensitive to weight, or can be weights#gre but non-rhythmic. Because of the
various possible weight distinctions, each of tregaypes shows extensive variation.

Finally, QSunboundedstress systems place no limits on the distancegelka primary
stress and word edges, as primary stress usuditydia the leftmost (or rightmost) heavy
syllable. Within the class of unbounded systems Itard to identify a QI type because with
stress invariably lying on the left or right edgeels cases will be hard to distinguish from QI
bounded systenfs.

The four-way classification in (6) can thus be aegted by the following array of
possibilities regarding the number of stressesyoed:

2 see Goedemans and van der Hulst (this volumehéofact that the presence or type of weight-sieesitan
differ for primary stress and non-primary stresg(es

% The location of non-primary stresses in theseuangs has been called unbounded.

% A possible criterion for discrimination is the f@ains of exceptions in QI systems. Van der Hul88@l 2012)
argues that Turkish, which has exceptional stresations that can be on any syllable in the wadpi that
reason unbounded.
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7) Number of stresses per wtftd
Non-rhythmic Additional stresses
single polar (QI) QI (rhyirc) QS
binary ternary weight-only  rhythmic
binary ternary

Stress systems can be still further classifiecerms of the precise rules for the location of
primary stress. For bounded systems, both QI anav®8an focus on thexact locationof
stress with reference to the left or right edgéhefword. In bounded systems stress can only
fall on a syllable near the edge of the word (@hjtsecond syllable, third, final, penultimate,
antepenultimate)’

(8) Possible accent locations in bounded systems

Left Right

Initial Second Third Antepenultimate Pemoate Ultimate
Finnish Dakota  Winnebago Macedonian dPoli French
(o o O e o o O )word

In QS systems the location of stress depends tatbéy/lweight.

In unbounded systems we also find a variety, déipgnon whether the leftmost or the
rightmost heavy syllable is selected for primargss and depending on the location of stress
in words that do not contain a heavy syllable. &ample, in Classical Arabic stress falls on
the rightmost (or last) heavy syllable, but if reakiy syllable is present in the word, stress is
on the first syllable. This is a ‘Last/First’ syste Given the independence of the heavy
syllable rule and what we might call the defaulleyuwe expect four types of unbounded
systems to occur:

%8 |n foot-based theories, different types of rhytbam be distinguished in terms of the location ef tiythmic
beat. If the location is left we get trochaic (biy)aor dactylic (ternary) rhythm. If the locatioa right we get
iambic (binary) or anapest (ternary) rhythm. Seetige 7.1 and Hyde (this volume) and van der H(tsis

volume).

%" These characterizations of stress/accent locatiomdased on StressTyp, a database for word /sitesst
systems of the languages of the world; cf. Goedsnaad van der Hulst (2009). Except for some cdssatre
discussed in more detail, | did not include refeemnfor the languages mentioned here and belowf athich

can be found in the database that is availabl@erilitp://www.unileiden.net/stresstyp/
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(9) Unbounded systems

a. Accent the first heavy, or else the first ligiilable; e.g. Amele

b. Accent the first heavy, or else the last ligyitable; e.g. Tahitian

c. Accent the last heavy, or else the last lightble; e.g. Puluwatese
d. Accent the last heavy, or else the first lightable; e.g. Sikaritai

As shown, all four patterns are attested in thguages of the world (also see Hayes 1985).

The variety of stress system is further compourgethe possibility of regarding a final
or initial syllable as invisible for the purposdsstress assignment.

In formal terms, the advent of metrical theoryb@giman and Prince 1977) led to an
analysis of this variety of stress systems in teohs recipe for building a constituent
structure consisting of two layers, a foot layed anlayer combining feet into a structure that
comprises the entire stress domain (in most cakesnord’)?° The central idea then is that
primary stress is derived by organizing the sydabbf a word intoheaded feetand,
subsequently, feet intowaord structurein which one foot is the head. The head of thelhea
foot, being a head at both levels, represents tineapy stress location. In this view, rhythm
is assigned first, while primary stress is regardedhe ‘promotion’ of one of these rhythmic
beats:

(10) Metrical Theory

STEP 1 LA L1 LA Group from R-to-L
’\ ’\ ’\ into bounded
left-headed foot
o o o o o o
a pa la chi co la
STEP 2 W
Group feet
into an unbounded
0 right-headed

w
/‘ word tree
Tt

2| refer to Goedemans and van der Hulst (this velufor an overview of the possibilities for bound@&
systems which shows that such systems displayxet same four possibilities that unbounded systsmosv,
albeit within a two-syllable domain either on tleé lor the right side of the word.

29 While Liberman and Prince (1977) only deals withglish, Vergnaud and Halle (1978) develop their
approach into a parametric system for dealing lthstress languages. Their work was further depetioin
Hayes (1981).

%0 In early versions of metrical theory the constitueorresponding to the word was thought to be rstoe,
even though intermediate ‘word’ labels were notctfjed. In later versions (e.g. Halle and Vergndiés7a),
the word was taken to be a flat constituent.

Tt Tt
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>~ >~
o o o o o o
a pa la chi co la

Metrical theory thus integrates the full rhythmiganization, including primary word stress
and non-primary stresses into one arboreal streicewen though in this structure there are
two levels which directly correspond to the distioe between rhythm (non-primary
stresses) and primary stress. With this elegadrth word stress rules can be formulated as
a set of parameters with specific settings for fagra binary branching organization within
the word.

(11) Word stress parametéts
Foot formation
Feet are left-headed/right-headed
Feet are assigned from right-to-left/left-toktig
Feet are bounded/unbounded
Word formation
Feet are grouped into a left-headed/right-heactad tree
Extrametricality
The final syllable is ignored (yes/no)
Weight-sensitivity
A syllable with internal weight must be a heges/no)

Extrametricality allows bounded system to havertiséiess ‘on the third syllable in’ (i.e.
third syllable or antepenultimate syllable). Thetigiction between bounded and unbounded
systems relies on the option for feet to be boun@edprising at most two syllables) or
unbounded?

An initial success of metrical theory was that eglen could be found for the majority of
logically possible types (Vergnaud and Halle 19H&yes 1981), although not all types
turned out to be equally common and some werettextad at all. This led to changes in the
inventory of feet (see Hayes 1995) which allowebtester match between the theoretical
possibilities and the empirically attested case® (gan der Hulst 1999, 2000 for detailed
overviews of these changes). It is not my intentiene to discuss these various theoretical
issues in any further detail. What our field neisda thorough review of approaches to word
stress/accent that not only deals with the generatraditions, but also with other
approaches, both earlier and contemporary. FoXI8qRexcellent book contains one chapter
on accent which is highly informative, but it islpne chapter in a much broader study of
prosodic phenomena.

31 This set of parameters does not reckon with tisénditions between single and dual systems, ndr thi¢
fact that weight-sensitivity can differ for primaaynd non-primary stresses; see van der Hulst aredi€&oans
(this volume) for discussion.

%2 Liberman and Prince (1977) propose two planestlier formal representations that underlie stress, th
metrical tree and the metrical grid. Prince (198Bandoned the tree notation, whereas Kiparsky (lamé
Giegerich (1985) abandoned the grid. See van dist Kil999) for further discussion of these issues.
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3.2 The areal distribution of stresstypes

In addition to the question of which types of streystems occur in the world, it is also
worthwhile to investigate how these systems arg&ildiged in language families and over
areas. Van der Hulst, Hendriks and van de Weij&99) provide some maps with the
distribution of stress types across Europe, whiteed&mans and van der Hulst (2005a-d),
using the StressTyp database, have provided motailete maps which show such
distributions world wide (also see Goedemans amddea Hulst, this volume). Clearly, with
increasing numbers of languages represented issStyp2, it will be possible to set up more
case studies in which areal properties of strgsastgan be investigated. Rice (this volume)
investigates the areal dimension of stress typolaigly specific reference to the languages of
North America. Hayes (1995) notices some recurtgpés in North America which are
concentrated in certain areas, cutting across kggdamilies. Rice takes a closer look at
these cases and discusses in detail the problahatise in deciding whether an apparent
areal distribution is in fact due to language conta perhaps other factors. Van der Hulst,
Goedemans and Rice (to appear) focus on the aisgebdtion of stress types on a global
level.

3.3 L earnability (and acquisition)

While early studies on the acquisition of phonolaggstly focus on segmental inventories
and the order of development of phonemic contraéis¢ése is now a significant body of work
that deals with the acquisition of stress in thness/s (sometimes combined in one study).
The first consists oflevelopmental studieshich chart the different stages toward the full
representation of words, including their stresspprbes (Hochberg 1986; Nouveau 1994;
Daelemans, Gillis, and Durieux 1994; Fikkert 199l anany others). A second strand of
work deals with thdéogical problemof stress acquisition. In the context of param#teory,
Dresher and Kaye (1990) make specific proposalsitathe kinds of cues that are available
to the child to set the values of metrical paramsefalso see Fikkert 1994, Gillis Durieux,
and Daelemans 1995). An extension of this kind ofkwis to detect cues for foot structure
that is not signaled in actual phonetic stressepadt but rather depends on even subtler cue
that regard phonotactic pattern, allomorphic vasraand the like (see Boersma and Pater. to
appear). Thirdly, formal computational accountslezrnability, adopting different models
(such as finite state grammars, or Optimality Te@orgrammars), have also flourished. |
refer to Heinz (2009, this volume) for references.

4 Summing up: Marks and exponents

It is clear that, despite the terminological diffleces reviewed in section 2, the distinction
between content-free formaharks on syllables (whether called stress or accent) and
exponents or correlates of these maftisth stress and non-stress) captures a reahdisin
which underlies virtually all work in this domairi gesearch. In fact, in practice we can see
research being focused on either one or the othler p
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Over the last few decades, starting with Chomslg ldalle (1968) and continuing into
the present day, detailed proposals for assigmmayKs’ to vowels or syllables have been
developed, all of which assume that it is posdibldeal with these marks, irrespective of and
ignoring, their phonetic correlates. Formalisms &sssigning stress or accent range from
linear to non-linear approaches, each in variousetias, using determinative recipes for
assigning marks (as in SPE) or structural configoma which embody these marks as
‘designated terminal elements’ of arboreal striggufas in metrical phonology, where the
recipes take the form of sets of valued paramesasrslemonstrated in the previous section).
Alternatively, we find evaluative constraint-bagbéeéories (such a®ptimality Theory that,
while having no bearing on the technical mannewimch accent/stress is represented,
substitute rules or parameters bgnstraintsand theories of constraint-interaction (most
notably allowing parochial, i.e. language-specifanking); see Prince and Smolensky 1993;
Kager (2007).

In general it can be said that the study of acaenstressas markshas lead to a
significant understanding of the typological diversn terms of the possible locations for
such marks, leading to such distinctions as bouratetl unbounded systems and various
subtypes within these (see section 3.1). Much rekelaere focuses on understanding the
factors that determine the location of marks whictude:

(12) Factors determining primary stress
a. Rhythm
b. Syllable weight
c. Word edges
d. Lexical marking (to be discussed in the nextisag

The role of rhythm is possibly (although not neeei$p manifested in bounded systems in
which the stress does not lie on the first or &g8fable but one syllable removed from it. In
Metrical Theory, this location is derived by appeglto a rhythmic unit called théoot
Syllable weight by itself can also determine a tmsaaway from the edge. For example, a
penultimate heavy syllable may pull stress ontnil thus away from the final syllable. We
also see that both factors (feet and weight) camrosimultaneously (in so-called bounded
weight-sensitive systems). The overall relevance@t edges is evident froall rule-based
systems, either in determining the edge at whietrétevant foot is located or, in unbounded
systems, in choosing the heavy syllable closesteadeft or right side of the wortf. Theories
differ in how they incorporate these various fastor their formalisms and these formalisms
can also differ (trees, grids, neither). The fagior(12) are albottom-upfactors in the sense
that stress is built on syllables that have rhythor weight properties or occur at an edge.
Gordon (this volume) discusségp-down effectsnvolving the occurrence of intonational
pitch movements which may determine or influeneeltitation of stress. For example, a HL
intonational unit occurring at the right-edge oplarase may prefer to see its H tone be
associated to thpenultimatesyllable to avoidtonal crowdingon the final syllable. This
intonational H tone may then cause a stress whamhldwtherwise be final to ‘retract’ to the
penultimate syllable.

% Revithiadou (1999) argues that even in systemb witpredictable, lexical accent marking, edge iooat
influence possible locations of unpredictable atxen
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On the side of the exponents, we also see an isipeeamount of work being carried out
which focuses on the phonetic details of the exptmelrhe question of the correlates of
‘stress’ have led to a significant amount of phanetsearch (Lehiste 1970, Fox 2000 for
overviews) and more recently many novel contrimgidvave been made (Sluijter and van
Heuven 1996, Dogil and Williams 1999, Gordon 201Aij. important ingredient of this
research is the above mentioned realization thigtGtucial to separate the contributions of
word-level exponents and higher-level effects thegult from intonational properties.
Another issue regards differences in cues for prynaad non-primary stresses. Notoriously,
especially the latter are hard to measure in obgderms (see de Lacy, this volume).
Hualde and Nadeu (this volume) report on the resiuéixperiments regarding the phonetic
properties of primary (lexical) and secondary (fmstal) stress, showing that these differ in
their phonetic cues.

These two poles of research into this domain (maris exponents) fall, traditionally,
perhaps in two distinct subdisciplines, namely giogy (marks) and phonetics (exponents).
However, many researchers deal with both aspecsudying specific languages, often
under the umbrella of what has come to be knowHaasratory phonology’; see Gordon
(this volume) and Hualde and Nadeu (this volume)stame specific examples.

5 Therole of the lexicon and mor phology
51 L exical marking

To establish the basic pattern of a culminativepprty such as stress (or other properties) it
is often advisable to first examine words with monainimal morphological structure. A
regularity thus established may be almost ‘autorhgliave no exceptions) or hold for a
majority of cases, while, at the same time, a dufmeall, sometimes sizeable) displays a
different pattern. For example, while stress onghrultimate syllable may be the majority
rule, certain words may have to be lexically marksdhaving final or penultimate stress (as
in Polish; see Franks 1985). A question of somer@st is whether exceptions need to be
‘close to’ the regular rule. Could a language wegular penultimate stress have a subclass
of words that have initial stress, or some forruobounded stress? It has been argued (for
example in Idsardi 1992 and van der Hulst 1999 lthacal marking of exceptions has to be
visible to the regular algorithm to have effect,iethwould imply that a right-edge algorithm
could not be ‘distracted’ by marks on the left edgecept in very short words). What is
implied here is that the lexical marks aret marks of primary stress, but rather marks that
indicate that the marked syllable behaves asiéf é ‘heavy syllable®* In this sense, lexical
marking could be callediacritic weight(van der Hulst 1999, 2010). Just like heavy syéiab
can only interfere with stre§splacement if they are within the scope of thesstneile, the
same would apply to marked syllables. A theoryhi$ kind is developed in, for example,
Idsardi (1992, 2009) and van der Hulst (1999, 2@®8,2), but has been implicit in many
approaches to the treatment of exceptions (e.gnkisr1991).

3 |In addition to bearing diacritic accent, affixeancalso be associated with rules that place, defetelocate
accents on other morphemes.

% Some would say ‘accent placement’ (see sectiobu)fo simplify the discussion | will hencefortsaithe
termstressunless | specifically wish to focus on the differéerminological usages.
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However, in some languages certain classes of svapgear to be marked for a rather
different stress rule. In Turkish, for example, ukeg stress is final, but there is a class of
words in which stress placement is weight-sensitpe® Sezer 1983). Van der Hulst (1999),
however, shows how both aspects can be unifiecuiki$h is analyzed as an unbounded
system with final stress being the default optidrewno stress further to the left is present in
the word due to a special rule or, additionallyg thehavior of certain (often bisyllabic)
suffixes (see Inkelas and Orgun 2003). More researaeeded to assess whether languages
can have radically different stress systems, comgets ‘co-phonologies’ (cf. Shaw 1985) or
occurring at different strata.

Gussenhoven (this volume) discusses the treatniexceptions in the stress system of
Dutch within an OT framework, making the signifitasiaim, also pointed at above, that
exception mechanisms should not have the poweharacterizing exceptions of any sort in
a given language since such mechanisms interatt thié rules or constraints that are
relevant to (the) regular cases. On the other hand,known that languages can have a
stratified lexicon, part of which is fully tonahe other part more like a H vs. @ system, with
at least underspecification of L (see Good 200%6aramaccan). If stratification can be this
different, one might wonder if we won't find a sgst with two radically different stress-
assignments. The evidence available in StressTgggsction 5) suggests that cases in which
exceptional locations deviate quite a bit from tegular pattern may not be so rare. Of the
70 languages (out of 511) 70 are marked as havgmgfisant numbers of exceptions. In 7
cases these exceptional locations are on the pjalesde to the side with regular stress.

In other languages, lexical marking of stressr&tier diacritic weight) is the norm rather
than the exception. Such languages have beeneéftras havinfree stressas opposed to
fixed stresgwhen stress is rule governed and thus predigtdb\/e find the termiexical
stressor lexical accent languag#or this type as well. In this case, morphemes wragnay
not have a lexical mark. What languages of thigl kiequire, then, is a rule which decides
which mark prevails in case more than one markésent, as well as a rule which locates
stress in case there is no mark atas in the case of the unbounded systems discussed
above, in principle, we can expect to find fouragmf cases here. If the domain of stress is
the whole word, stress can be located on the rigstr(or leftmost) mark, or, if there is no
mark on the rightmost (or leftmost) syllable. Batioices appear to be independent, which
leads to four types of systems, all of which, thesm also be properly called unbounded,
because the stress can end up anywhere in the Wordexample of a lexical accent
First/First system (stress is on the first lexio®rk and on the first syllable if there is no
mark) is Russian (Dogil 1995). As just remarkedsKish is an example of a Last/Last
system. However, other strategies occur as weld&£1965) was a pioneer in pointing out
that lexical accent systems are only unpredictablehe lexical marking of the accent
properties of morphemes. He showed with numeroasngles that once morphemes are
combined in complex word, the selection of whichrksaqualifies as the primary stress is

% |f fixed is taken to mean rule governed, it allogases in which stress is always on the same &yl{ahen
stress placement is weight-insensitive) and casesich the location of stress is dependent orabldl weight.

For the latter case, sometimes the term ‘variainéss’ is used.

37 Garde (1965) was a pioneer in pointing out theick accent systems are only unpredictable inlehizal
marking of the accent properties of morphemes. ttsved with numerous examples that once morphenees ar
combined in complex words, the selection of whicarknqualifies as the primary stress is governeduibgs.

He showed that there is a small setesfolution strategiethat languages employ for this purpose.
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governed by rules. He showed that there is a ssealbf strategies that languages employ for
this purpose. Modern studies in this area are Readbu (1999) and Alderete (1999, 2004).

It is also possible that marks are only ‘seen’ bg stress rule when they occur in a
smaller domain (2 or 3 syllables) which, effectiveyjives us a bounded system in which
stress placement is claimed to be unpredictableinvé two- or three-syllable window on the
right- or left-edge, except for there beindefault clausavhich applies if there are no lexical
marks within the window. An example of this typeNwdern Greek (Revithiadou 1999).
General studies of lexical accent systems, botmtded and unbounded, are van Coetsem
(1996), Revithiadou (1999) and Alderete (1999. HEteer two also draw attention to the fact
that in lexical accent system, specific morpheniegh( stems and affixes) can come with
rules that affect the location of accent. Affixesadnsert, delete or move accents. See Poser
(1984, chapter 2) for a detailed study of such phena in Tokyo Japanese.

52 Affix classes

Leaving aside compounds (see Visch 1999), the nadwgical complexity of words can be
relevant to stress placement in several ways. Siheechapters in this volume do not
specifically deal with stress~morphology interactibwill only make a few general remarks
here. As is well-known, English has two classegftikes which differ notably in terms of
the way that they interact with word stress plac&mA distinction can be made between
words with affixes (often called stress-sensitiveGbass | affixes) that are subject to the
same stress rule that also applies to simplex wamdscases in which the affixes seem to fall
outside the scope of the word stress rule (streasal or Class Il affixes). Siegel (1984)
proposed to order the word stress rule after Glaffisxation and before Class Il affixation, a
proposal that was incorporated into the framewdrlexical phonology which extended this
idea of level ordering to other phonological presss(Kiparsky 1982, 1988j.

When, for example, stress is located on the egdlge, adding a Class | suffix may lead to
an apparent ‘shift’ of stress as in:

(13) [condénse]—> [[condens]ation]

However, there is no streshift Rather, the stress on the basmdénseis ‘silenced’ and a
new stress, assigned by the same rule, is plaeegethultimate syllable of the larger word. If
silencing of the stress on the syllable /denslifases as a non-primary so-called ‘cyclic’
stress:

(24) [condénse]—> [[condéns]ation]
The idea is that the stress that is assigned inclade prevails over previously assigned

stresses, which Chomsky and Halle (1968) implemsattt a stress lowering conventiof,
as in SPE, we assume that stress is indeed assoyckdally (see also Kiparsky 1979),

% Halle and Vergnaud (1987) contest the claim tlfiites can be grouped in blocks like that and ssggfeat
the stress behavior of affixes is more like ansgiwratic property of the affix. See also Fabb §)98
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complete stress silencing could be regarded asdabet of ‘forgetting’ that there is an
embedded bas#

(15) [condénse] —» [[condens]ation}—> [condermdti

Now, preservation of stress on an embedded cyct®ie obviously the case when a class |
affix is added because addition of such an affigsdoot trigger an application of the stress
rule on the newly formed word. Compare in this eespaddition of class | suffixal and
class Il suffix-hood

(16) a. [parent] ——  [[parént]al] (Class 1)
b. [parent] —— [[parent]hood] (Class II)

In the former case (Class 1), the stress on /esult® from applying the stress rule to the
whole word. In this case, the stress in the emleeded on /pa/ does not survive because it
occurs in clash with the new primary stress, eglgcsince it occurs on a light syllable,
which is not the case icondensatiorwhere the syllable is closédThese brief remarks are
not meant to suggest an analysis of English stsssh is a highly complex system (see
Fudge 1984; Kager 1989; Hammond 1999; Burzio 182der 2000). This is true, firstly, of
the rule that governs the location of primary stréghich makes English a prime candidate
for a stressccentlanguage), but also with regard to non-primargsges which, in addition
to displaying cyclic effects, are sensitive on alyle weight. Also, initial syllables tend to
have a secondary stress which qualifies Englishlasguage with polar secondary stress and
weight-sensitive rhythm.

To make a connection with lexical marking, it coblel that cyclic non-primary stresses
only occur in languages in which the location afess$ is heavily dependent on lexical
marking", which makes stress a lexical rule, as opposedpost-cyclic or post-lexical rule,
perhaps even implying that words are lexically esiawith their stress pattern in place (see
Brame 197472 In this view, cyclic stresses ‘shine through’ hesmthey are an intrinsic part
of the embedded unit as it is stored in the lexidealated to this is the approach which,
rather than seeing the embedded unit as contaiiegical mark that underlies their stress,
accounts for cyclic stresses by assuming that tbedsvin question have lexicalized the
segmentakffectof stress, which in English would be ‘full voweliaity’ (Bolinger 1981,
Kager ms.). In this view, which assumes that mdigged full vowels are really schwas,
cyclic stresses would effectively occur on syllabteat do not have schwa vowels and are
thus phonologically heavy. A problem is, howevégtteven when vowels are full, they do

391 here ignore the effect of a predictable inifatondary stress; see below.

0 Many have argued that the extent to which Claaffixes respect the stress pattern of their bagggisly
variable (Fudge 1984, Pater 2000). We would beiriedl to call Class | affixes, cyclic affixes. Hovegy in
some approaches (e.g. Halle and Vergnaud 1987dte dlad Kenstowicz 1991), Class Il affixes are edll
cyclic because these affixes, as a rule, respeuthiase as a fully spelled-out ‘cycle’.

*l Chung (1983), however, analyzes stress in Chamstimwing cyclic effect in a language with highly
predictable stress.

2 This might be related to Bybee et al's (1998) owsiions about unpredictable stress having morermamt
effects.
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not necessarily bear stress, as shown by theppadticevs protract, both of which have a
full vowel in the first syllable, while on the se@word has a secondary stress on the first
syllable. It would seem, then, that an accountumhsdifferences must make use of lexical
marks for secondary stress (see section 7.1).

Much of the preceding discussion assumes thaisstreEnglish is assigned by rule (at
least to each newly formed word). One could alguarthat in languages such as English
where stress placement is irregular (dependingeaicdl marking and morphologysgll
stresses are based on lexical marks in morphentethanthe stress system is one in which
the rightmost or leftmost lexical mark is inter@etas primary stress, with marks to the left
or right being potentially interpreted as secondstrgsses. On this account, even English
could count as a lexical accent language (analogmuibe analysis that Revithiadou 1999
gives for Greek) and would belong in the familycakes discussed in the previous section.

Finally, we must reckon with the effect of highlgroplex morphological systems that
occur in so-callegholysynthetidanguages. It is to be expected that languagédsueity ‘long
words’ will show certain effects (such as the dmisof long words into several prosodic
domains) that are absent in languages with shemteds. It is striking that many of the cases
in which Hayes (1995) reports that words have ‘mongry stress’, or ‘multiple equal
stresses’, occur in languages with very long wdcflsvan der Hulst 1997).

In conclusion, despite many insightful cases ssidind general studies, a comprehensive
typology of the interaction between stress or aceew lexical or morphological factors
appears to be absent at the present time.

6 Intonational pitch accents

Returning to the topic of section 2, let us nownttos the use of the term accent that lies on
the other side of (i.e. ‘above’) stress, as in Hgre, we are dealing with a rather different
notion of accent which is far from abstract or ddvaf phonetic content. Rather this use of
accent refers typically to a perceptible intonadionnit, which hooks up with the stressed
syllable, which Bolinger (1972, 1985) calls a ‘pitaccent’, a term that has also been adopted
in autosegmental approaches to intonation follovtireglead of Pierrehumbert (1980).

The correlation between stress and (intonationébhpaccent is not a necessary one.
Stressed syllables are usually linked to an intonat pitch accent under specific
circumstances, typically when the word that corgadhe stressed syllable is part ofoaus
domain®® One can imagine that proponents of the schemg)jnahich involves the use of
pitch-accent for cases in which accents are cde@laith pitch at the word level, would
prefer to avoid the term pitch accent for intonadibevents and instead use ‘tonic accent’ or
‘intoneme’ in this case. Once again we realize #tatlents of stress and intonation must be
careful in their use or understanding of termingl8y

The relationship between word stress and intonatises various further issues. Firstly,
as implied above, not all word stresses correlatie iwtonational pitch accents in language

3 But see Hellmuth (2006) for other possibilities fiitch accent distribution. Also see Gussenho2804) for
a general overview and several cases studies.

41 am not excluding that some scholars (e.g. Jass@inGibbon 1980) takaccentto refer toall phonetic
correlates of stress (both at the word level atmhiational level), in which case ‘stress’ has beedhe abstract
mark, possibly lexically marked, and accent thengtic correlates. This view is radically oppositetie one
we discussed earlier and these two views can threr@bt be reconciled.
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where focus is the driving force. Rather, when ssveords together make up a phrase
which as a whole form a focus domain, only certaomds, often just one, can function as an
anchor for the pitch accents that serve to mark tthea phrase is in focus. This entails that
there must be rules which determine which word&iwiti phrase have this privileged status.
Such rules are often callgzhrasal stress rulegor, again, phrasal accent rules) such as the
nuclear stress rulen SPE which picks out the last (major categorgrdvin the phrase,
although there is an extensive literature on theectness of this rule (for English) with
many alternatives being now available as well abe#ter perspective on typological
differences in this area (see Ladd 2008, chaptdr&e too, the linear approach of SPE has
been replaced by metrical approaches (either amboregrid-based or both). The distribution
of pitch accents forms an important topic of reskand we now know that more is needed
to explain their occurrence than phrasal stresssgsecially if various kinds of pitch accents
are distinguished, such as the ‘nuclear’ pitch acemd pre- or post-nuclear pitch accents;
see Gussenhoven (2004) and Ladd (2008) for geimtradiuctions.

Recognizing phrasal stress as a separate catéganyword stress raises the following
guestion. Do such phrasal stresses have their etvofsexponents which are present and
detectable even when no intonational pitch aceepteésent? Another question for those who
distinguish accent from stress at the word levekiether it also makes sense to separate
these two notions at the phrasal level, and, ifveloether phrasal accent is built on word
accent or on word stress:

a7) Pitch accent

stress R
V\ _/'
Phrase Accent

Stl‘eSS'\I

Word Accent

| refer to van der Hulst (in prep.) for the poihat the culminative properties of words and
phrases are indeed parallel and that in languagel as English and Dutch phrasal
prominence involves the notion of accentuation gpatr accents being build on word
accents), while in other types of languages (sgcth@ Romance language or Bengali; Ladd
2008), intonational units are anchored to phradges®®

> This view actually unifies the two uses of thertepitch accent’ as ‘pitch correlate of accent.igkeems
straightforwardly correct for the word level notiof pitch accent, while it could be correct foranational
pitch properties if we say that intonation pitclogerties are not anchored in word stress, but rathghrasal
accent, where a phrasal accent corresponds t@ stf@grds in a certain phrasal position:

Word Phrase

Pitch Pitch (intonational unit)
I I

Accent Accent
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Another aspect of the relationship between wordsst and pitch accents that | have
already commented on is that the dependency bettheemis not always as implied thus far
(stress-based pitch accent). As Gordon (this vojushews, we must also reckon with pitch
accent based stress, i.e. cases in which the docafi intonational pitch accent seems to
synchronically determine the location of word sresich as Chickasaw (Gordon 2003).
(Here | added ‘synchronically’ because, as Gordoows, this particular dependency also
has a diachronic importance in the study of théohisal emergence of word stress). Top-
down effects can even be more dramatic when the étamade that an alleged word stress
is not present at all and that the impression ofd&stress is caused by the fact that final
syllables of words (typically when occurring in pbal final position) carry an intonation
pitch accent, not because they have stress, bptysimecause they are phrase final. This is
one way of analyzing the ‘final stress’ in Frenshe Gussenhoven (2004). | also refer to van
Goedemans and van Zanten (2007) who show thatdonesian has no word stress, which
suggest that what researchers have heard as stgebg the result of intonational effects
involving boundary tones.

7 Non-primary stress

There is one additional dimension to the terminwiaigweb that we need to reckon with. As
we already recognized in section 3.1 and 5.2, atwbrd level, many researchers make
reference tdevels of stressrecognizing that words can havetythmic profilein which
various syllables ‘stand out’ to different degreblsually, one “culminative” stress will
prevail over all others (called the primary streds)t other syllables might bear a lesser
degree of stress.

7.1 Sour ces of non-primary stress

Non-primary stresses can have several soufces:

(18) Sources of non-primary stress
a. Rhythm
b Syllable weight
C. Word edges
d. Lexical marking
e Cyclic effects

(In both cases there could be additional correlpfEse only terminological issue is that in theecas a word
pitch accent system, it is not customary to redethe pitch properties themselves as pitch-accentst would
be quite appropriate to do just that. To push é&vsen further, a real phrasal analogue to a wordl Ipitch
accent system would be a system in which, at tmasglh level, all focused phrases receiy@edictablepitch
event. A language like English in which there aagiaus contrastive phrasal pitch movements wouldhiee
proper analogy to a tonal accent language (in whiehfind a tonal contrast on the accented syllabi@pt
would make Bolinger's term ‘pitch accent’ the wroonge for English and instead the term ‘(phrasatiato
accent’ should be used.

“6 A problem here is whether these sources are praséme speech signal or only in the mind of Iiste see
de Lacy (this volume).
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We saw that all these factors play a role in tla@inent of primary stress as well. As in the
case of primary stress, these factors occur irriatyaof forms and they can be co-present. In
fact, in the stress system of English all havela to play. | mention cyclic effects as a fifth
source non-primary stress. However, if, as arguedeiction 5.1, cyclic stress would be
analyzed as a form of syllable weight, (18e) redutte (18b). However, if that view is
rejected, cyclic stress would remain a fifth factor

Rhythm results from a binary or sometimes terndtgr@ation of strong and weak
syllables, usually throughout the word, but raggéyhaps in a non-iterative fashion, causing
only one non-primary beat. Another dimension ofiatésn results from the fact that rhythm
can betrochaic (peak first) oriambic (trough first) and perhaps additional types can be
recognized, especially in combination with the byft@rnary distinction (see van der Hulst
1999, 2000, this volume for detailed discussior@). specific interest is the interplay
between rhythmic stress and the primary stresse Hexase could be made for dependencies
going in either direction (rhythm-based primaryesg and stress-based rhythm). Hayes
(1995) provides a broad overview of stress systemwhich, on his analysis, stress is
rhythm-based, although he does also acknowledgesdaswhich the location of primary
stress seems to be independent of rhythm. Thesenspdre discussed in Goedemans and
van der Hulst (this volume) and van der Hulst (§afume). Both Hyde (this volume) and
van der Hulst (this volume) discuss the properbéghythmic patterns in some detail,
proposing accounts of the array of attested pattieom different theoretical perspectives.

Having added rhythm to the picture, another termoigical issue again comes up. One
could argue that the notion of stress be limitedh® most prominent syllable, providing
another term such as ‘rhythmic beats’ to refertteepprominent syllables. More commonly,
however, although such a terminological distinctmight be used informally, stress is taken
to comprise the overall rhythmic profile of wordsaking reference to primary and non-
primary stress (sometimes, as in SPE, followingg@raand Smith 1951, even differentiating
between secondary and lower levels of stress).

It is important, however, to bear in mind that Hmt and (primary) stress are distinct
phenomena, the former either feeding into therdthee standard metrical, bottom up view)
or following the latter (the top-down view proposedvan der Hulst 2009; see van der Hulst
and Goedemans, this volume). In the stress-fiopt,down mode, rhythm can either be seen
as ‘rippling away’ from the stress (which is callecho accent in Garde 1968), or moving
toward it (which gives rise to what has been cakgtier dual or bidirectional or polar
systems); see van der Hulst (this volume) for dismn and exemplification. As remarked
earlier, while rhythm interacts with primary stregsythm isnot an exponent of stress (like
hyperarticulation is). If rhythm would always simpipple away from the primary stress, it
could be seen as an exponent, but that is notake since rhythm can come in from the
other side, possibly rippling away from the initsdcondary stress (see below) or simply be
absent.

The matter of syllable weight has triggered a ifiggnt amount of attention. It is
intuitively easy to understand that the intrinsiogerties of syllables can interfere with the
distribution of rhythntt’ There are two strands of research that elucidaige correlation.
Seeing that the location of stress (both primaxy faythmic) can be dependent on properties

" As they do with the location of primary stresshef independently from rhythm or via their infleenon
rhythm (this choice being dependent on the issustioreed earlier regarding the possible separatfqrimary
stress and rhythm).
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of syllables, with certain syllables (called heawafjracting stress, several questions arise

such as:
(29) What kinds of weight distinctions are attd3te

Which properties of syllables can attribute tigit?

Are all weight distinctions binary?

What is the formal representation of weight?

cooTpw

| refer to Davis (2011), Zec (2011) and Gordon @0for recent overviews of these and
other issues, which are not the primary targehefdtudies in this volume. See Goedemans
(1993, 1996) for the phonetics of weight and tingdfievance of onset differences to weight
distinctions. There are also accounts which suggestle for onset properties in stress
assignment (Gordon 2004, 2006, Topintzi 2011). Apartant distinction in categories of
weight is that between weight by quantity (CV va/\Cor CVC) and weight by quality.
When stress is sensitive to vowel quality (full wsduced vowels, or low vs. high vowels)
one often speaks pfrominence- or quality-driveaystems (see Kenstowicz 1997).

A very important aspect of the relationship betwsgllable weight and stress concerns
the question whether there are systematic coroelatbetween specific kinds of weight and
specific kinds of stress types. But perhaps th& fjuestion that needs to be addressed is
whether the fact that syllable weight plays anyeralt all can be predicted from the
inventories of syllable types in any given langudgjeeems obvious that languages which do
not permit either closed syllables or long vowels @ery unlikely to have weight-sensitive
stress, simply because weight distinctions arei@ckager (1992) refers to such languages
as being trivially weight-insensitive. However, @none form of weight may lie in the
difference between open and closed vowels (opdmngbr sonority vowels attracting stress),
or reduced versus non-reduced vowels no languaggricgly speaking trivially weight-
insensitive and it is therefore reasonable to Iémk weight effects, even in strict CV
languages (see Kenstowicz 1997).

Turning to languages that do have different typlesyllables (CVC, CVV in addition to
CV), it could have been the case that such languagstbe weight-sensitive, i.e. that stress
placement cannot ignore such differences. This doeseem to be the case and the general
assumption is that languages with long vowels anclfsed syllables can be either weight-
insensitive or weight-sensitive. Kager (1992) asksether there are ‘truly quantity-
insensitive languages’ implying that weight diffeces, if present, will always have some
influence. A factor that we must reckon with hesdhat primary stress and rhythmic stress
might respond differently to weight (see Goedemand van der Hulst, this volume). If
rhythmic stress is more likely to be a ‘low-levaluitomatic effect, it is perhaps also more
likely to be sensitive to intrinsic differences ween syllables and it is thus worth
investigating whether non-primary, rhythmic stressl always be sensitive to weight
differences, whereas primary stress (perhaps edpeiiit shows effects of being sensitive
to lexical marks ands thus lexical as opposed gt-f@xical or at least post-cyclic) might be
neglectful of weight because it is a more catedjama phonologized process (assuming that
phonologization may entail suppressing naturalog$féhat are below a certain threshold). In
short, it is worth investigating whether the infhae of weight on stress as a natural low level
effect can be more easily ignored by a phonologidal for primary stress than by a phonetic
process for rhythm.
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Gordon (2002b, 2006) investigates whether there @ronetic differences between
phonologically identical syllables that act as heswvone language, but not in another, thus
comparing the behavior of identical syllables iffeent languages. He shows that such
differences exist and this raises the question drghese differences ‘existed first’ and thus
caused certain syllables in certain languagesttacatstress or whether the differences are
the result of these syllables being selected fesst

As we have seen, a major division in stress systenmthat between bounded and
unbounded systems. Ahn (2000) investigates a nurobemweight-sensitive unbounded
systems and concludes that syllables that are héa&yto having long vowels, CVV (and
thus not closed CVC syllables) constitute the koafdweight that attracts stress in these
systems. This is an interesting result that cleaHgws a typological correlation between
certain kinds of weight and certain kinds of strels&ement, but it needs to be tested against
a larger sample of languages.

Another line of research that investigates thetiaiahip between syllable structure and
stress refers to the typological distinction betwesress-timed, syllable-timed and mora-
timed languages. An overview of this work can banfib in Nespor, Shukla and Mehler
(2011) where we find the interesting claim thathsulistinctions (which have often been
called into question because it was unclear wreat tiere based on; see Roach 1982, den Os
1983) relate to the complexity of syllable struetand more specifically to the time interval
between vowels as syllable peaks. The three-wayndi®n can be correlated, Nespor,
Shukla and Mehler show, with the relative complexit the consonant units that intervene
between vowels. If clusters can be complex and ¥amg in duration (as in English) a stress-
timed rhythm results, whereas syllable-timed angeeislly mora-timed systems correlate
with more regular intervals caused by simpler ocansonant clusters.

Turning to a third factor that impinges on thethmyic profile (i.e. 18c), let us recall the
fact that in English (and Dutch), which have riglige primary stress, the left edge (first)
syllable is typically prominent. This is sometimealled the ‘abracadabra’ effect. | have
referred in section 3.1 to such secondary streasepolar stressé8.The initial strong
syllable and the right-edge stress create a ‘harkipattern (Zonneveld 1982) with possible
additional rhythmic beats in-between, provided thatstring of syllables is long enough. If
there are intermediate beats, the initial beatranger than those intermediate stresses which
is why the initial beat being called the secondsrgss and the other beats tertiary stresses.

This initial beatcan be derived rhythmically if it is assumed that timtis assigned from
left-to-right in English and Dutch, while in otheases it is often assigned from the edge
where the primary stress is located. These diffter{between ‘polar and ‘echo’ rhythm)
are discussed in van der Hulst (this volume) wiiteie also suggested that the polar beat is
not a rhythmic beat at all, but rather an effectwdfat Moskal (to appear) callsdge
prominence a strengthening effect that is not atypical ofedyllables® An indication of
the independence of the initial beat is that in sdamguages it can be involved in cases in
which it clashes either with the primary stresswith a genuine rhythmic beat. For such

“8 Di Cristo (1998) also draws attention to such ppktterns.

9 The rule in question is more complex than stat® hif the primary stress is on the second sydlathle non-
primary stress is unlikely to show up. Syllable gigiis important here as well. If the first syllabs light and
the second heavy, the second syllable may clainsgbhendary accent. It is open to question whettienrtile is
sensitive to phrasal context. Chapter 8 of Hamnm®n@999) book provides a nice list of the various
permutations of stressed and unstressed syllablesfanction of weight, and distance from the primgtress

in English.
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cases, | refer to the chapters by Hyde and vamdest in this volume, as well as Moskal (to
appear).

Turning to factor (18d), it is relevant to ask wier non-primary stresses can be
unpredictable and thus lexically specified? Claimgehadeed been made that non-primary
stresses sometimes need to be lexically speciffedh claims come in different forms.
Firstly, there are cases whamal non-primary stresses are claimed to be lexicafatt,
English provides a case in point with pairs sucprasglicevs protract.

Secondly, there are cases in which allomorphicatian is due to a syllable-counting
regularity which suggests foot structure beyondndependent of the feet needed for stress
(see Gonzalez 2003, Vaysman 2009). In these cheefeét needed for the allomorphy do
not necessarily account for rhythmic beats and #raspurely motivated to account for the
allomorphic variation. This suggests that rhythm ba lexicalized in terms of abstract foot
structure, as such conditioning allomorphy, while tanguage has meanwhile developed a
different surface rhythm.

Factor (18e) brings us back to the issue of cysfiesses, which, as discussed in the
previous section, are non-primary stresses that@rdue to the other four factors in (18). As
suggested in section 7.1 various approaches tosds are possible, including one which
reduces cyclic stress to a matter of syllable weigh

Finally, relating to the question of stress levelg, also need to consider the matter of
compound stress. Compounds often require a studsshat is distinct from the word stress
rule and the phrasal stress rule. Typically, conmgbimternal words whose primary stress is
not reinforced as compound stress shine througty@g secondary stresses. The question
arises as to whether the primary and non-primagssés of compounds should contribute to
the number of stress levels that needs to be digshed. Specifically, is the secondary stress
in a compound stronger than the secondary stress 9mplex or derived word, as was
suggested in Trager and Smith (1951)? Fox (2000:182) offers a detailed discussion of
these issues.

7.2 Non-primary stress and intonation
We need to revisit the claim that pitch accentkdwt primary stressed syllables. It has been

frequently observed that this is not always theecag. in specific cases the pitch accent
docks on what appears to be the secondary stress/ofd>°

(20) a. That chair is made of bamboo
H*L
b. A bamboo chair
HL HAL

Note that it seems as if the relationship betwé&enprimary and secondary stress is reversed
in (20b)>* The reason for alleged stress reversal has bestifidd as astress clash

0 The so-called ‘starred tone’ is the one that dsses to the stressed syllable; cf. Pierrehumi&3Q).

27



28

(between the stress on /boo/ and the stress oir//CHae stress orhair is phrasal and thus
stronger which makes the word stress bmmboo‘move over’. The role of stress clash
avoidance is widely recognized, so an account atbage lines is well-founded (see Nespor
and Vogel 1989; Hayes 1984). However, on a diffeemtount (Gussenhoven 2004), what
happens here is not a reversal of stress, butrrathanchoring of the first pitch accent on the
syllable with secondary stress, the reason for whés in the preferred separation of the two
‘clashing’ pitch accent¥ If one would maintain that there is, additionabystress reversal
this would be an instance of the top-down effedntdnation on stress location (see Gordon,
this volume). Cases like this are open to diffeaamdlyses (stress-based or intonation-based).

8 Problemsin the study of word stress

Despite the central role of stress research in plogy, there are certain problems that
continue to command our interest, especially indbetext of the above discussed database
project. Some of these problems are briefly meetiom van der Hulst (this volume) with
specific reference to rhythm, while the contribngoof de Lacy (this volume) and Gordon
(this volume) take these general problems to bie tha&n concern.

As indicated in section 2 of this chapter, thedstu of stress faces serious problems
relating to terminology. One implication is thatbaoilding a database for ‘stress systems’ or
constructing a theory of ‘stress systems’, we db kmow whether the languages being
lumped together truly form a natural class, givieat different scholars may be describing
different phenomena while using the same term acel wersa. Of course, this is only partly
a terminological problem. It is also a methodolagimatter, as well as one that depends on
one’s control of phonetics and one’s underlyingpilogical theory. This calls for extreme
caution which, however, is not (or cannot be) alsvalgserved in broad typological studies.

Early on in word stress research a big concern thas there did not seem to be a
homogeneous or invariant phonetic characterizadfoistress’. One problem, regarding the
role of pitch as a property of stress, was resolvldn it was realized that in many cases
significant pitch properties associated with steessyllables are actually properties of only
those stressed syllables that end up being linkeoh tintonational pitch accent. Additionally,
it came to be agreed upon that stress or acceriaandifferent phonetic and phonological
properties in different languages which would natdnto stand in the way of generalizations
about the rule that determines the location ofssti@ accent which, after all, could abstract
away from the various phonetic properties. Thus,nyndypological and theoretical
generalizations about ‘stress or accent locatians’ really about the locations and not so
much, or at all, about the realizational phonegtads. Of course, the identification of the
location, based on human perception or instrumemdasurement is not always
straightforward; different scholars may hear défar things, or indeed nothing at all. As
Hualde and Nadeu (this volume) point out, such lgmk often are very different for
locating primary stress as opposed to non-primamgss, the former often being easily

®1 This would also be a case in which we have twohpiccents in one focus domain, a pre-nuclear and a
nuclear pitch accent.

52 Shattuck-Hufnagel, Ostendorf and Ross (1995) ibanetic study of clash avoidance as an intonatignal
driven phenomenon.
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identifiable, especially in languages in which thexation is not entirely predictable.
Goedemans and van Zanten (2007) show that in lgeguaith fully predictable (alleged)
primary stress, it may in fact not be easy atatetl what the location is.

But there are other problems which involve the donof the alleged ‘word’ stress or
accent. There are at least three classes of preblem

(21) a. Is the domain of stress the whole word of a attBp
b. Is the domain the morphological word or the pdis word?
c. Is the domain the ‘word’ (in whatever sensea ¢targer phrasal unit?

Each of these problems can be parceled out infousafurther problems or questions.

In section 5, we addressed the issue of morphatgicomplex words and here we saw
that sometimes stress can be a property of a subparorphologically complex words (in
the case of Class Il affixation) or of designatettsisuch as roots or affixes. In still other
cases, where words can be very long, it is conb&vhat the morphological word is broken
up in various prosodic subparts (prosodic wordshqes) for the purpose of stress
assignment, leading to the apparent fact that @ wan have multiple equal stresses.

(21b) concerns another aspect of the domain i8&hen stress displays cyclic effects it
seems clear that the stress rules must make reteren the morphological structure.
Reference to lexical information (such as exceptimarking or reference to word classes)
also suggests application to a grammatical or naqgical domain. However, when a stress
rule applies blindly to ‘words’ with no reference tnorphological structure or lexical
information, it is possible that the domain of thige is post-lexical or prosodic, which calls
for a specification of the nature of this prosodamain. A problem here is that the relevant
prosodic domain (such as the prosodic word) mighact be smaller than morphological (or
syntactic) words, as is clearly the case in compgsusut also, as suggested, in words that
result from polysynthetic morphology. In other casm languages involving ‘clitics’ the
relevant domain may be larger than the morpholdgioad.

Gordon (this volume) addresses the question irc)(2de points out, as others have
occasionally remarked, that when one studies tlenimence pattern of words, it often
happens that words are taken in isolation, whickewat difficult to separate what might be
word-level properties and phrasal-level propertid&e already encountered this point in
relation to the realization that in many casegtpihovements are not intrinsic cues of word
stress, but are instead the realization of an attonal pitch accent which is associated to a
specific word within an utterance. There will thes potential ambiguity if a word is taken in
isolation. Gordon pushes this issue one step fuliiie@asking whether the stress of words in
isolation is a word stress at all, pointing to passibility that we are really dealing with a
phrasal stress and its intonational correlatespiteues this point along two lines. Firstly, he
suggests that the popular penultimate location ofdwstress suggests that, in a historical
sense, word stresses may be lexicalizations ohattonal pitch accents (see next section for
details). Secondly, he suggests it might also lee dase that alleged word stresses are,
synchronically, phrasal effects.

As shown, there are many issues surrounding ttiemof domain for word stress, which
are easier to raise than to answer and this volwitieonly shed light on some of these,
specifically those in (21c).
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9 Database applications

The typological diversity of stress systems andsdme extent, the ease with which one can
make ‘quick’ statements about the location of strésatements which often need to be
relativized upon closer investigation) invites ‘@nberg’ style surveys in which hundreds of
languages are assigned to types. One of the €irgegs of this type can be found in Hyman
(2977), another such survey (focusing on typeslessl on ‘numbers’) being Greenberg and
Kaschube (1976). It was to be expected that with @ldvent of computer use, ‘card
collections’ and ‘lists’ that those and other stregsearchers kept were being replaced by
digital records of some sort. In the next sectidnstiefly describe two such projects and
their merger into one new system. For a more ektertiscussion of these projects | refer to
Goedemans and van der Hulst (2009) and Heinz (2006)

9.1 StressTyp

Work on StressTyp was initiated by van der Hulsi@91 as a pilot project of EUROTYP
(1990-1994), a project on the typology of Europé&arguages, financed by the European
Science Foundation (ESP}In the course of the EUROTYP project the questigarding
storing language data received special attentidnmi991 it was decided to start StressTyp
as a pilot project. The idea was to develop arligéat filing and retrieval system for data
(i.e. rules, generalizations, patterns) on wordsstrsystems. The structure of the records was
developed by Harry van der Hulst. From early onh Bmedemans has controlled all aspects
of the implementation side of the database. Tts fiata for StressTyp were extracted from
existing typological studies and, to a lesser extéom primary sources (grammars and
articles devoted to single languages). These data first combined in so-called Data Entry
Sheets (basically a paper-and-pencil version ofeberd structure) and subsequently entered
into the database. In a second phase the informati@s checked for consistency and
correctness by tracing the primary sources of ypelogical studies, and often by studying
additional sources. At the end of this initial phaStressTyp contained 154 languages. After
the EUROTYP project had ended, work on StressTyp eamtinued which resulted in more
complete coverage of the stress systems of thevithdil languages, more thoroughly
checked records, and the addition of accentuatnmédtion for 116 new languages, bringing
the total to 270. From 1997-2001, StressTyp watudsd in the Prosody of Indonesian
Languages (PIL) project coordinated by Vincent kguven, during which time the database
implementation was improved and the number of laggs went up from 270 to 510. The
content of the old records was checked for erros the language names and affiliations
were updated according to the SIL Ethnologu® égition standard (Grimes 1996). At this
point, only a handful of records for languages ire&Typ are based on secondary sources
only. Using StressTyp, Goedemans and van der iubstuced four maps (plus explanatory
text) for theWorld Atlas of Language Structur@d/ALS), each showing the distribution of
various kinds or aspects of word accentual systésae Goedemans and van der Hulst
2005a-d). StressTyp has benefited greatly from dbeperation with the WALS editors.

>3 The outcome of ‘Theme group 9’ of the EUROTYP pmbj which investigated word stress systems in
European languages, was published as van der (19129).
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Among other improvements, StressTyp was expand#dd2niields for geographical location
and a procedure was developed to draw distributiorags of StressTyp data with the help
of the mapping program AGIS. StressTyp is now atstuded in theTypological Database
System(TDS), a joint venture of the Universities of Amstam, Leiden, Nijmegen, and
Utrecht, which aims at the development of a comupaery interface for several typological
databases. A prototype of the system is up andimgnihttp:/languagelink.let.uu.nl/td3J.

To facilitate a smooth integration in the TDS, epéas in IPA were converted to Unicode
and the Ethnologue codes were updated to the iditloix (Gordon 2005). To promote the
use of StressTyp various studies were combined aedémans et al. (1996). A second
volume, based on StressTyp is van der Hulst et(24110), containing chapters on all
language families in the worldA web version of StressTyp can be found here:
http://www.unileiden.net/stresstyp/. StressTyp @lesoprimary stress and non-primary stress
(rhythm) separatefyj in quasi-parametric fields that each have a welirgd and finite set of
values. In addition, there are fields for specifyiexamples (in IPA), prose descriptions,
syllable structures, morphological structure, stnedated processes and remarks, among
others.

9.2 Stress Pattern Database

The Stress Pattern Database (SPD) was developkigiby in 2006 and 2007 as part of his
dissertation research at UCLA. There are 403 |lagesi@aepresented in the database and 422
accent patterns, of which 109 are distinct. Theselvaccent systems are collected primarily
from the typologies of Gordon (2002a) and Baileyo98), though they have been
supplemented with information in Hyman (1977) aralyes (1995). SPD is not a replica of
StressTyp. First, its technical construction dgfe8PD is implemented as a fully relational
database using the widely adopted, open-source My&fabase system. Second, SPD uses
different descriptions of the documented domindréass patterns of the world's languages.
These are:

(22)  a. a uniform English prose description of the ptaent of stress
b. Bailey's (1995) Syllable Priority Code extendedhandle secondary stress,
and
C. a representation of each stress pattern irstefra finite-state automaton

Each of these descriptions is neutral to any padiclinguistic theory of stress. There are
additional advantages to the finite state represgiemis, which are discussed in Heinz (2009).
Third, the coverage of languages differs, theradpan overlap with StressTyp of only about
200 languages. This means that the two databasebimed will represent approximately
750 languages, and that every major language @uiyf will be represented. Finally, SPD
also includes other information that is specifigalllevant to Heinz’s research. In particular,
SPD includes results of the Forward Backward Neaghbod Learner (Heinz 2009).

> The TDS also contains SyllTyp, another databasigded by Harry van der Hulst and Rob Goedemans.
% A rationale for this separation can be found in der Hulst (1996, 2009) and in Goedemans and ean d
Hulst (this volume), among others.
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9.3 StressTyp2

Recently, StressTyp and the Stress Pattern Datdiaasebeen merged into a new database,
StressTyp2 (ST2) with the goals of improving, warify and enriching the dataset in a
variety of ways and developing a web-based intertaat (1) makes the information in ST2
easily available to researchers and citizens artluadvorld, and (2) which meets or exceeds
professional and scientific standards. The thirdl gd this project is to adopt (and, where
necessary, establish) best practices for the ¢mllecorganization, dissemination and
presentation of typological data pertaining to sbpatterns in natural languate.

Like SPD, ST2 is implemented as a fully relatiodaiabase within My SQF’ There
are several advantages to relational databasestbawidely acknowledged. They reduce
error during data entry. The powerful query languagd MySQL permits sophisticated
searches. The logical, relational structure ofdatabase permits the automatic generation of
different kinds of reports in a variety of formgeML, HTML, PDF, etc). Examples of the
kind of reports that we are especially interesteghertain to generating information about
particular languages, or about particular strestesys, patterns, or classes of stress systems.
Additionally, since other established linguistidalzase systems use SQL, it becomes simple
and easy for researchers to develop queries adabases to answer questions that
formerly required an incredible amount of bookkegpiFor example: What kinds of stress
systems are found in syntactic head-first languZfedore generally, relational databases
permit the kind of cross-classification that yieldsw insights into natural language. ST2
includes several tables for languages, primary rdcpatterns, secondary accent patterns,
syllable types (relevant for QS systems), and ssurddditionally, there are tables which
link this information together; i.e. which establithe records in which tables are related.
ST2 also incorporates metadata about the stregsnsyghat can be updated automatically
from scripts. The database also includes metaéatading the changes that are made to the
database over time.

The construction of databases adds problems awts Since the goal is generally to
allow a broad group of users to benefit from théabase, the encoding should not be too
theory-dependent. But, as is well-known, any cfesgion or description embodies a theory.
This is what we might call the database paradoxcerestruct such systems in order to be
able to better formulate and test theories, budrder to build the ideal database we need a
complete theory of the subject. In fact, this pasats a specific instance of a broader one,
identified in Hyman (2006: 83) as follows:

“This brings us to the following paradox concernthg role of theory in cross-linguistic

research: While one needs theory to describe layggjaone has to abstract away from
individual theories to evaluate the resulting dgdioms. That is, one has to “normalize”

the data according to some general standard th@mmes the differences between the
interpretations that different theories accordhe data. The final question is how to do
all of the above in such a way that it is clear iwmauld falsify a claimed universal.”

*® The project is a broad collaboration between Haray der Hulst (University of Connecticut), Rob
Goedemans (Leiden University) and Jeffrey Heinzigersity of Delaware).

>’ URL address for ST2.

%8 see Tokizaki (2010) and Tokizaki and Kuwana (tpeap) for this kind of work.
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StressTyp2 will contain various alternative encgdiof stress systems, some in prose, some
in the forms of quasi parameters, some in termsooflensed and summarizing codes and
still others in the form of finite-state automatadathe strings of stressed and unstressed
syllables that these machines permit. Another gmbkan be called the normalization
problem. The information on which StressTyp2 encgsdiare based comes from many
different sources which employ different terminoésy different transcriptions systems and
different ways of being explicit about the morptgital structure of words. In addition, there
is the problem, already mentioned, that the prondeepatterns of words may reflect
properties that belong to higher levels, when ssidh isolation. Awareness of these issues
(and others) makes us careful, but in the enddtusial to continuously improve the quality
of the information based on the experience anddaekdof the user group.

10 The chaptersin thisvolume

In this section, | will briefly indicate the focud each chapter as well as points where these
foci intersect.

Chapter 1: Paul de Lacy - Evaluating evidence toess systems

De Lacy raises the question how we can be sureatlascription of a stress system is
accurate and adequate for phonological researchdé#difies theoretically-derived criteria
for phonological evidence and presents a framework identifying requirements on
evidence presented for Generative phonologicalriggowhile paring away the influence of
performance and non-phonological modules from tifleience of the phonological module
on speech output. De Lacy asserts that obtainiograte phonological evidence is extremely
difficult due to the deeply ‘embedded’ position the phonological module: phonological
outputs are distorted by translations through theaker's phonetic module, neuro-motor
interface and articulatory apparatus, the transgonissiedium, the hearer/machine’s auditory
apparatus, neuro-auditory interface, perceptuatesysand phonological system. Other
cognitive modules such as the morphological modaitekslexicon can also obscure evidence
for phonological processes. This chapter focusesa daw core properties of generative
theories of phonology, including modularity, L1 ¥ status, interfaces with other cognitive
modules, and post-cognitive processes, and decedain requirements on evidence from
these core properties. The requirements includeodstrating that evidence for a particular
module’s state is sourced from a single L1 modu& 6ne speaker), and that the effect of
distortions of the phonological output by non-phlogacal modules and factors must be
taken into account. The distinction between reouoéets on evidence and techniques for
gathering evidence is emphasized. For example remairement is that a dataset must be
generated by a single phonological module. Thenigctes used to ensure this requirement
can be many and varied, and change as understamatiogt the efficacy of certain
techniques improves. The requirements on evidehat dre identified are not novel or
particularly surprising. However, a close examioatof a stress description — Araucanian —
shows that this case is rife with uncertaintiesidezing it difficult to use as phonological
evidence. Araucanian has been cited in suppomarfy metrical theories and is a typical
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description, suggesting that there are many moserii#ions that fail to meet even fairly
minimal standards set by generative theories ohplogy.

Chapter 2: Matt Gordon - Disentangling stress anttlp accent: toward a typology of
prominence at different prosodic levels

Gordon first hypothesizes that large typologicaldgs of stress (and the phonological
theories based on these typologies) necessarily dnast of their data from published
descriptions in articles and books and noticesriwaty, if not most, of these descriptions of
stress are likely based on words uttered in ismiativhere the word is equivalent to an
utterance. In such cases, he asserts, the repsiitess patterns more accurately reflect
phrase-level pitch accents rather than true wordtestress. This chapter represents a
preliminary attempt to tease apart word-level stfeesm phrase-level pitch accent with an
eye toward creating a typological database of bgibs of prominence and their relationship
to each other. Gordon reports on a survey whiclgestg that languages may be divided
according to the relationship between prominendbeatvord- and phrase-levels and whether
prominence at either the word- or phrase-levekepelled from the right edge of a word or
not. He shows that many languages project phrasana in bottom-up fashion promoting
one or more lexical stresses to a phrasal pitcerdcavith a further bifurcation according to
whether stress and pitch accents may fall on faydbles or not. In other languages, the
conditions governing pitch accent placement operate“top-down” fashion largely
orthogonal to those dictating the location of wtedel stress. The asymmetry between pitch
accents and stress in non-finality effects findegplanation in terms of intonational factors,
following a proposal advanced by Hyman (1977). Paccents are most common in words
at the right edge of an utterance. Declarative raiges cross-linguistically are
characteristically associated with a low final pitcoundary target, while pitch accents are
typically associated with raised pitch. In orderawoid the articulatorily and perceptually
dispreferred crowding of a transition from highléav pitch onto a single syllable, the high
pitch accent may be shifted leftward to a pre-fisglable. Because the intonational tones
driving a leftward accent shift are present onlygsk-finally, lexical stresses in phrase-
medial words are not subject to non-finality efeedhis account makes predictions about the
relationship between the position of stress andotigtion of pitch accent. Predicted not to
occur are systems within which pitch accent asyminaly falls on the final syllable but
word-level stress falls on a non-final system. Tingpothesis that penultimate stress
ultimately has its roots in penultimate pitch addsnconsistent with other phenomena, e.g.
final devoicing, that are also likely to have ongied as phonetically motivated patterns at
the phrasal level that have been generalized tdyapfthin a smaller domain. The
predictions of the intonationally-driven approacha prominence typology (based on the
various logically possible relationships betweenrddevel stress and phrasal prominence)
are discussed.

Chapter 3: Larry M. Hyman - Do All Languages Haver&/Accent?
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In his chapter, Hyman discusses the question othenall languages have accent, whether
accent is taken to be word stress or, possiblyerofftnhenomena which privilege a single
syllable per word. He asserts that it is diffictitt address this question without first
establishing some consensus concerning what is tnigastress. He adopts a “property-
driven” typology, which, rather than pigeon-holingnguages and giving them names,
focuses on properties. While English represents eme of a continuum where stress is
manifested by a wide variety of properties, themefperhaps being the central issue of its
word-level phonology and morphology, there are otaeguages at the opposite end which
“care” much less about stress, e.g. Hungarian an#digh. In this respect, stress is just like
nasality: some languages care a great deal ab®fgakure [nasal], allowing it to contrast not
only on consonants but also vowels or making ib iat prosody while nasality is more
restricted in most languages (e.g. as a segmezdalre on consonants only), or even absent
entirely as in several Lakes Plain languages of NBwnea. Asking whether it matters if
stress is “universal” or if it is only very commadyman concludes that even if stress is not
universal, the reason(s) why it is required in mahyot most, languages still requires an
explanation and the deserved attention it has—ala@ontinue—to receive. To characterize
why languages have accent, Hyman draws from Pr&gheol functionalism and proposes a
“canonical approach”. With respect to the questidrether other phenomena that display
some of the canonical properties of stress shoeldebgarded as accentual Hyman remains
skeptical. While there is some typological valuegmouping together all such phenomena,
the question for him is not one of determining wétaduld vs. should not be called “accent”,
but rather what properties can be obligatory vdmmative in marking words and other
domains. Rather than taking a strong (and ofteitrarp) universalist stand, he suggests that
it will be more revealing to map out the diversitgs-StressTyp and others have been doing.

Chapter 4: Brett Hyde - Symmetries and Asymmaetri&econdary Stress Patterns

Hyde’s point of departure is the long-standing obsgon about the typology of binary stress
systems that trochaic patterns are attested ineateyr variety than iambic patterns. The
typological imbalance is typically described innsr of directional foot construction:

trochaic feet can occur in a greater number ofctimaal parsing configurations than iambic
feet, but Hyde argues that the imbalance resutis fthe influence of two asymmetrical
constraints, 8RESSINITIAL and NONFINALITY, which determine the status of peripheral
syllables stress-wise.

(23)
a. SRESS The initial syllable of a prosodic word is stressed
INITIAL
b. NONFINALITY : The final syllable of a prosodic word is stressless

To see why SRESSINITIAL and NONFINALITY are the key to iambic-trochaic asymmetries, it
is helpful to focus directly on the distribution aftressed and unstressed syllables,
temporarily setting aside feet and their directigoersing patterns. Hyde shows that while
patterns that avoid clashes and lapses (patterssdban perfect alternation), whether
trochaic or iambic, display symmetry, patterns withsh or lapse are not symmetrically
attested. If a trochaic version is attested, ishi@ mirror image is not, and vice versa. Hyde
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points out that since patterns that contain a ctaslapse are not attested in mirror image
pairs, the theory must be able to introduce clashed lapses only in appropriate
circumstances. This is where the asymmetrical ftatrans of SRESS INITIAL and
NONFINALITY play a key role. When a clash or lapse arises thealeft edge in an attested
pattern, for example, it is always to accommodatengial stress. It never arises near the
right edge to accommodate a final streSRESSINITIAL’S asymmetric formulation helps to
predict just this situation since it requires stres initial syllables but not on final syllables.
Similarly, when a clash or lapse arises near tijiet @dge, it is always to accommodate final
stresslessness. It never arises near the left &mlggccommodate initial stresslessness.
NONFINALITY helps to predict this situation since it can regdinal syllables to be stressless
but not initial syllables. Hyde continues to dissis®me problematic cases. He shows that
close examination of the descriptive sources sugdhat there is good reason to doubt that
the crucial cases actually have the alleged proftierpatterns.

Chapter 5: Rob Goedemans and Harry van der Hul8te separation of accent and rhythm:
Evidence from StressTyp

This chapter offers a demonstration of various iappbns and uses of the StressTyp
database. The first part of this chapter presargsv@ews of the major types of stress systems
as these are represented in StressTyp, both ifatdioum and plotted in maps. In the second
part of this chapter Goedemans and van der Hutsisfon the use of StressTyp in providing
support for a particular theoretical claim, nam#éte separation of (primary) stress and
rhythm. Many languages display stress patterns ithailve a distinction between one
primary stress and one or more non-primary stre@sedythmic beats). Approaches to the
formal analysis of stress patterns differ in vasiovays, one being whether primary stress
and non-primary stress are derived in terms ohglsialgorithm or two separate algorithms.
This chapter supports a theory of word stress sbeatrates the representation of primary
stress (called the accent) and syllables that largamically strong, the idea being that the
rhythmic beats are accounted for independentiyoathh ‘with reference’ to the accent
location. The authors provide support from Stregsfby several arguments that underlie ‘the
separation theory’. Goedemans and van der Hulstlede that there is good empirical
support for the decision to separate the treatroérgrimary stress (accent) and rhythm,
despite the fact that in specific stress systehes two can also share resemblances. In the
concluding section they mention several examplesuwfh correspondences which they
attribute to the fact that primary stress locatiomsy be historically grounded in rhythmic
principles or tendencies (as well as in functidiaators that relate to edge demarcation), but
they maintain that, synchronically, accent locai®rhythm-based.

Chapter 6: José |. Hualde & Marianna Nadeu - Rinetd stress in Spanish

A somewhat troublesome fact for our understandihgtiess systems is that, whereas a
relatively large number of languages have beenribestas displaying post-lexical patterns
of rhythmic secondary stress, acoustic investigatio the few languages where it has been
conducted, has often failed to find evidence fas fhenomenon. This group of languages
includes Spanish. In spite of the negative reafligrevious experimental work on Spanish
secondary stress, the authors claim it would bestake to conclude that there is nothing to
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it beyond opinion. They observe that in certainegpestyles it is common to hear stress
prominence on syllables without lexical stress.sTisi typical of public speech, when the
speaker is addressing a group of listeners for sattended period of time. They refer to this
phenomenon ashetorical stressThe authors then report on an experiment wheztorical
stress was elicited by providing a model. They ligpsize that there are two main patterns
of rhetorical stress: initial stressofidaridad ‘solidarity’)—what van der Hulst (this volume)
calls edge prominence—and alternating stress twWabdys before the lexically stressed one
(solidaridad. Optionally, but less frequently, alternating ess can be reiterated
(solidaridad. An additional hypothesis was that these twogoa#t of rhetorical stress differ
in their acoustic properties, initial stress beingpre emphatic. The two stimuli the
participants heard contained exactly two pretonitaBles, so that initial and alternating
stress resulted in the same pattern 0-0-0-0. Sishyeere asked to generalize to words with
different numbers of pretonic syllables. An impaottaesult is that all subjects produced a
stress clash configuration in words with a singletgnic 0-0-0, against previous description
of Spanish secondary stress. In words with thresopics, the subjects preferred the
alternating pattern 0-0-0-0-0 regardless of thenghios of the stimulus. This means that the
hypothesis regarding the different phonetic prapsrof initial and alternating stress was not
confirmed: a greater degree of emphasis at thenbeg of the word in a phonologically
ambiguous stimulus did not trigger initial stressunambiguous cases. The authors also
show that primary (lexical) and secondary (postabistress differ in their phonetic cues. In
words with rhetorical stress the syllable with tati stress has durational prominence,
whereas the syllable with postlexical stress arehgitch accent.

Chapter 7: Harry van der Hulst - Representing rimth

Like Hyde’s chapter, this chapter provides an aotaf word rhythm. Here it is assumed,
however, that there is an accentual module whi@isptects an accented syllable which
functions as the reference point for rhythm. Van ldelst provides a brief overview of the
accentual module, after which this chapter focuseshe rhythmic module which is fleshed
out in terms of a grid-only approach. A distinctimmmade between regular rhythm and
irregular rhythm, the latter mostly involving soHed bidirectional systems. The proposal is
made that bidirectionality is a consequence ofadaipaccent rule’ which places a beat on the
edge opposite to the accent that underlies theapyirstress, creating a ‘hammock pattern’.
Subsequent rhythm operates in the valley betweesetbwo prominent peaks and can echo
either one or the other. Van der Hulst also disesisssubclass of the irregular systems, so-
called clash systems, proposing that these systemsan be seen as having two opposite
prominence peak with rhythm bouncing into the legselar peak. He proposes a specific set
of rhythm parameters which account for all and dhbyattested patterns.

Chapter 8: Jeffrey Heinz - Culminativity times hamyg equals unbounded stress
In this chapter, Heinz provides a formal-langudgeotetic analysis of simple unbounded

stress patterns. The main result reveals that simpbounded stress patterns over syllables
are of the same formal character as simple harnsgaiems over consonants and vowels,
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once the notion that there is exactly one primémgss in every stress domain is factored out.
In other words, this analysis shows that long-distéaphenomena in two seemingly different
phonological domains are actually of the same kinmtlulo the culminative and obligatory
nature of primary stress. The argument proceedsralyzing simple unbounded stress
patterns in terms of the sets of strings of sylalthey generate. Any particular generative
analysis of simple unbounded stress patterns yteldssame infinite set of strings. Next, the
computational concept of "regular” sets is intragtiowvhich are those which can be defined
by a finite-state acceptor. The chapter concludiés several broader implications. One is
that this approach and its results simplify the bpgmm of understanding how simple
unbounded stress patterns could be learned. Anistiperrtant implication is that this chapter
demonstrates how insights can be obtained from atatipnal analysis that would otherwise
be difficult to obtain. To this end, this chaptéiows that unbounded stress patterns can be
factored into two parts, each recognizable to plagists. One part is the culminative and
obligatory nature of stress patterns, and the opiast, like simple segmental harmony
systems, can be described exactly in terms of ifloldn subsequences of length two’. This
unification of long-distance phenomena in differghbnological domains was made possible
by a computational analysis which emphasizbsatis being computed as opposechtw it

is computed. In other words, the analysis is inddpat of any particular generative theory.
It will be interesting to see how far this resulincbe pushed when more complicated
unbounded stress patterns and segmental harmaeynzsadre considered.

Chapter 9: Carlos Gussenhoven - Possible and imbplessxceptions in Dutch word stress

Gussenhoven examines exceptions to the regulasspattern in Dutch, showing that the
types of lexical exceptions are limited. It is derswated that ungrammatical exceptional
stress can be ruled out by an OT grammar assunmew®y léxical foot marking and a
constraint hierarchy that allows possible exceitongo through, but disallows unattested
exceptions. Crucial to the analysis is the asswnptiat Dutch tense vowels are short (V)
when occurring in open unstressed syllables and (dV) otherwise, and that lax vowels
are either short and followed by a coda C (VC)omgl (VV). After showing how the regular
distribution of stress is accounted for, Gussenhawwiews nine types of exceptions and
argues that one of the attractive properties ofimdglity Theory is that it distinguishes
between possible and impossible exceptions. Givenappropriately rich input, the
interleaving of faithfulness constraints with matkess constraints must yield an impossible
structure whenever the markedness constraint dugtrdne faithfulness constraint, while the
reverse ranking will preserve the rich structurenrdstricted lexical inclusion of foot
structure and the suitable ranking of markednesstcaints therefore ought to explain the
difference between attested and impossible exagptioDutch.

Chapter 10: Keren Rice - Accent systems in cona@mples from North America
While there are a number of phonological featuhes have been argued to characterize the

linguistic areas of North America (e.g., size ofantories, presence of particular types of
features such as ejectivity and tone, types of restd such as velar/uvular, types of
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morphophonemics), stress is rarely discussed iditdrature as an areal trait although it is
also argued to be a feature that is easily shamedontact situations. It is thus worth
examining whether there might be borrowing of atpatterns under contact. Rice examines
this issue from three major perspectives. She kagith an investigation of loanwords from
a European language into an indigenous languagBlooth America to see if there is
evidence that accent might be borrowed in loanwdstie concludes that accent patterns are
borrowable. Rice then examines whether accent mgstliemselves might be borrowed
independent of loanwords, providing some evidemceHis. Finally she examines some of
the linguistic areas in North America to see ifrthis evidence for contact effects. There are
striking tendencies in terms of accent system®mesof the linguistic areas. For instance, in
Northern California, many of the languages haventjtyasensitive stress systems, with a
realization as pitch, and in the South Coast Raagegnt is generally oriented to the right
edge of the word. In the Pueblo area, accent isrgdiy oriented towards the left edge with a
tonal manifestation. Rice questions whether it lsarconcluded that contact is the cause of
these similarities. She further addresses pospilgléictions about what might be shared and
also examines some of the empirical issues tha¢ 4e.g., the need for basic information to
include phonetic correlates, the difference betweerd- and phrase-level patterns, the types
of social differences between different languages).

11 Conclusions and per spectives for future research

In this chapter it has been my goal to set theestagthe 10 chapters that follow. We have
reviewed a host of issues that deserve our attentiostudying word stress systems. In
various places, | have indicated that additionatkns needed and it is our hope that the
StressTyp2 project will help researchers in addingsgarious angles on word stress. Here |
summarize some of these which stand out:

(24) a. The nature of exceptionality and thus the obléne lexicon
b. The interaction between morphology and stress
c. The nature of unbounded systems
d. The separation of word-level and phrase-leveiminence properties
and their interaction
e. The correlation between weight types in relatiorother aspects of
stress such as rhythm, and (un)boundedness
f. The relative independence of primary stressragthm
g. The role of accent as driving surface promingfegnomena
h. The formal nature of stress rules or patterns
i. The areal distribution of stress type and conseqes of language
contact
j. The diversity of approaches outside generajivarters
h. What standards to apply before accepting ddsmmgpas evidence

Undoubtedly other issues or concerns can be aduedh (@s the function of word stress in

sentence parsing and lexical access; historicahg#)a but here | have limited myself to
topics that are dealt with in the chapters in tlukime. The study of word stress remains of
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great interest, presenting researchers with brogumbldgical diversity and intriguing
complexity and as such it will continue to commaul interest and attention for a long time
to come.
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