
The Thirteenth Manchester
Phonology Meeting

ABSTRACTS BOOKLET

Thursday 26th - Saturday 28th May 2005

Held at
Hulme Hall, Manchester

Organised by phonologists at the University of Edinburgh, the
University of Newcastle upon Tyne, the Université de Montpellier-

Paul Valé ry, the University of Manchester, the Université de
Toulouse-Le Mirail, and elsewhere.

13

  f « È n � l « d Z i  

This booklet contains the abstracts for all the papers presented in
the sessions at the thirteenth Manchester Phonology Meeting, held
at Hulme Hall, Manchester in May 2005.

The abstracts are arranged in alphabetical order by the surname of
the (first named) speaker.

The abstracts for the main sessions are presented first, followed
by the abstracts for the poster session, and those for the special
session entitled ‘What is a phonological fact?’

All sessions for papers listed in this booklet will take place in
either the Old Dining Hall or the Seminar Room in Hulme Hall,
apart from the poster session, which will be held in the bar area.
The opening address and the special session will be held in the
Old Dining Hall and, when there are parallel sessions, papers are
being held in both the Old Dining Hall and the Seminar Room.

The Old Dining Hall is in the main Hulme Hall building, upstairs,
and just through the bar/coffee area and the area where the meals
are held. The Seminar Room is in the new building which is
opposite the entrance to the main Hulme Hall building. It takes
about a minute to walk from one to the other. The final
programme, which is included in your registration pack, gives the
details of which papers are in which room.



Main sessions An Optimal Alternative to Iterative Footing 
Faisal M. Al-Mohanna 

King Saud University, Riyadh 
mohannaf@ksu.edu.sa 

A number of derivational metrical accounts consider iterative foot construction as a 
mechanism required to assign primary stress although secondary stresses are not phonetically 
attested (Halle and Vergaud 1987, Idsardi 1992, Hayes 1995, and others). For example, they 
argue that the stress pattern in Cairene (Mitchell 1960), which appears to depict no secondary 
stresses, entails a process of left-to-right trochaic footing. The absence of a stress attracting 
superheavy ultima or heavy penult demands this exhaustive parsing to locate stress on a 
designated syllable (the light penult or antepenult, whichever is separated from the first preceding 
heavy syllable or (if there is none) from the beginning of the word by an even number of 
syllables). Consequently, Line Conflation had to be developed to eliminate the effects of this 
intermediate stage, an epiphenomenon of iterative footing, viz. feet whose prominent flanks may 
not be allowed to percolate into headedness. However, this process of Line Conflation entirely 
relies on principles of serial derivation, where the output of a certain rule (Foot Construction) is 
the input to another (Word Layer Construction). This calls for considering other alternatives as 
the constraint-based framework of OT (Prince and Smolensky 1993/2002, McCarthy and Prince 
1993a, b) does not accommodate intermediate stages of derivation. 

In an attempt to attain the ultimate effects of Line Conflation within an OT analytical 
environment, a number of accounts were suggested, the Separability and the Sympathy (opacity) 
accounts of Crowhurst (1996) and Paul de Lacy (1998), respectively. Nonetheless, the former 
undermines the widely recognised inextricability of constituents and heads, decomposing footing 
into two separate processes of syllable parsing and head assignment. And, the latter extends 
Sympathy Theory allowing it to accommodate markedness constraints as selectors of sympathetic 
candidates weakening the entire purpose of the theory which endeavours to maintain a certain 
faithfulness relation between an input and some selected sympathetic candidate representing the 
intermediate stage in serial derivation. 

Building on the assumption that primary and secondary stresses are assigned separately 
(van der Hulst 1984, 1996,1999, Roca 1986, Goldsmith 1990, McGarrity 2003, and others), the 
proposed OT account offers an explanation that only allows a maximum of one foot per word, 
denying the environment of any secondary stress assignment. I will demonstrate that processes of 
primary stress assignment in languages like Cairene, Seminole/Creek, or even Hindi, that are 
treated with Line Conflation in derivational accounts, do not require iterative exhaustive footing. 
Constraint interaction will only optimize those candidate analyses with a single foot that locates a 
particular syllable, designated for stress eligibility, in a head position. This minimal foot 
construction is attributed to the interaction between the constraints LX  PR (Prince and 
Smolensky 1993/2002) and *FT (Paul de lacy 1998), a member of *STRUC constraints (Zoll 
1992 cit Prince and Smolensky 1993/2002). The former necessitates some sort of prosodic 
licensing, but the latter militates against prosodic structure, foot structure in particular. 

The counting effect implement by iterative footing, however, will be attributed to a 
constraint interpreting Edge Markedness (Hayes 1995), or more generally the Priority Clause that 
demands scanning along a string in order to construct a proper foot where possible if the portion 
of the string being scanned would yield a degenerate foot, interpreted here in terms of binarity 
(Hayes 1995: 95). Therefore, the portion of the string allowed to intervene between the one foot 
and a designated edge (the left edge in Cairene for example) should be exhaustively parsable into 
immediately higher constituents, creating the environment for iterative exhaustive footing that is 
not executed unless the language requires secondary stressing. The proposed account further 
enforces the principle of economy as a certain set of constraints motivate primary stress 
assignment independently of secondary stressing, an option that a language may or may not 
choose to take. 
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Opacity in phonologically conditioned suppletion
Ra l Aranovicha, Sharon Inkelasb, Orhan Orguna, and Ronald Sprouseb

aUniversity of California, Davis and bUniversity of California, Berkeley
One advantage of Optimality Theory (Prince & Smolensky 1993) over rule-based theories of phonology
is its focus on output wellformedness. Mester (1994) and Kager (1996) extend output-orientedness
beyond phonology, arguing that the distribution of phonologically conditioned suppletive allomorphs is
driven by output optimization. We address a class of cases of suppletive allomorphy which pose a
challenge to this view, cases in which the phonological conditions on allomorph selection are rendered
opaque by phonological alternations. In our case studies from Turkish and Spanish, suppletive allomorph
selection is optimized at the input level but, due to the obscuring effects of phonological alternations, is
not optimal in output. Our paper brings together two independent strands of work in Optimality Theory,
namely opacity and suppletive allomorphy.

Case #1: Turkish. The Turkish third person possessive suffix has two allomorphs, /I/ and /sI/,
whose vowels undergo vowel harmony (Lewis 1967). /-I/ attaches to consonant-final forms (bedel price ,
bedel-i its price ), /-sI/ to vowel-final forms (fire attrition , fire-si its attrition ). This distribution
appears to optimize syllable structure, avoiding closed syllables (which violate NoCoda) and vowel hiatus
(banned by *V.V). However, allomorph selection interacts opaquely with productive intervocalic velar
deletion. gedik gap , when combined with vowel-initial suffixes such as /-I/, loses its /k/, resulting in
surface hiatus: gedi-i its gap . Since compliance with *V.V is the motivation for choosing /-sI/ over /-I/
for vowel-final forms, the selection of /-I/ in gedi-i is opaque. What is being optimized is input
representation, not output. Input /gedik-i/ is phonotactically superior to input /gedik-si/, despite the fact
that its resulting output, gedi-i, is inferior to other candidates, e.g. the non-occurring *gedi-si.

Case #2: Spanish. The suppletive allomorphy of nominalizing -ez/-eza in Spanish is
phonologically conditioned (Lang 1990): in surface terms, eza occurs with monosyllabic bases (1a), ez
with bases that are disyllabic or longer (1b):
(1) a. vil-eza vile (vil) b. rigid-ez stiff (r gido)

franqu-eza truthful (franco) estupid-ez stupid (est pido)
This distribution of allomorphs can be seen as output-optimizing on the assumption that Spanish words
are optimally trisyllabic or larger; eza is used when needed to achieve trisyllabicity; the more economical
ez is selected otherwise. What introduces opacity into this picture is disyllabic consonant-final adjectives.
These combine with eza, not ez, in contrast to the forms in (1b):
(2) gentil-eza *gentil-ez gentle (gentil)

real-eza *real-ez royal, regal (real)

Forms like these show that allomorph selection is based not on surface but on input syllable count. The
inputs in (1b), which take -ez, are trisyllabic or longer already (rigido, est pido), while the inputs in (1a),
which take -eza, are monosyllabic or disyllabic (vil, franco), as are the input adjectives in (2). The correct
input generalization is that inputs optimally consist of two binary feet; /gentil-eza/ and /franco-eza / (r
franqueza) are both more optimal, from this perspective, than */gentil-ez/ or */franco-ez/. Syncope of the
pre-suffix vowel renders the allomorphy opaque, but when inputs only are considered, it is transparent
and optimizing (the fact that the final vowel is included in the input is in line with recent views such as
those espoused by Flemming, Kirchner, and Steriade, according to which lexical representations are
richer and closer to surface word forms than previously assumed).

Analyzing patterns like this, which are determined on the basis of the input level of
representation, requires a version of Optimality Theory in which reference can be made to input
representations. The literature on opacity offers several such models, notably Sympathy Theory
(McCarthy 1999) and Enriched Input Theory (Sprouse 1997). Our findings do, however, cast doubt on
Kiparsky s (2000) approach to opacity, which requires all instances of opacity to result from stratal
interactions. In Turkish and Spanish, there is no evidence to suggest that velar deletion or prosodic size
evaluation take place at a later stratum than the one on which allomorphy is determined.
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Pharyngeal and Pharyngealisation in the Caucasian Languages:
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The indigenous Caucasian languages are renowned for their wide use of secondary
articulations (labialisation, palatalisation, pharyngealisation), which leads to an abundance of
contrastive consonants (e.g. 81 in Ubykh, 83 in Abaza [Colarusso, 1975, 1992, 1994]), and a
remarkable array of uvulars and pharyngeals. Both phonetically and phonologically, the so-
called pharyngealised segments in Caucasian languages are said to differ from those in
Arabic (for Caucasian there are many reports of epiglottopharyngeals; pharyngeals often have
lowering and fronting effects on vowels, etc). Typologically, Caucasian languages appear to
be rather unusual, for these reasons among others.

This paper addresses the above issues from a theoretical angle, seeking to account for
anomalies within an existing framework, rather than resorting to inventing new categories.

My claim centres on what is meant by pharyngealisation in reference to Caucasian
languages (specifically, the Nakh-Daghestanian and Abkhaz-Adyghan groups), and I make
appeal to monovalent elements, looking at the phonological behaviour of pharyngealised
vowels, pharyngeals and pharyngealised consonants.

Previous western work on the phonological correlates of pharyngeal(isation) has
mostly focused on Semitic and Interior Salish languages, to the exclusion of Caucasian
languages, with a couple of notable exceptions. Much of the relevant work on Caucasian
languages in general is either descriptive or focuses on phonetic analyses, although there has
been some work published in Russian on prosodic pharyngealisation (Kibrik & Kodzasov,
1990). Work in English analysing pharyngealisation as prosodic has not detailed how it works
within a phonological framework (Nichols, 1994, 1997; Kodzasov, 1987; Kibrik, 1994).
Bessell (1992) deals briefly with the phonetics of Caucasian epiglottopharyngeals and
pharyngealised uvulars, but her (feature-geometric) phonological analysis of Arabic and
Interior Salish omits Caucasian. Colarusso (1988, 1994) characterises Abkhaz-Adyghan
sound systems in terms of binary features, but in so doing must resort to features that many
languages make no use of whatsoever, which creates problems in terms of over-generation
and predictability, and also fails to capture phonological natural classes accurately or to
predict phonological behaviour (such as the correlation between epiglottopharyngealisation
and vowel centralising, whereby /a/ [ ], /i/ [e], /u/ [ ]). Moreover, it is then hard to
highlight both the similarity and the difference between Arabic and the Caucasian languages
in relation to pharyngeals and pharyngealisation .

This paper seeks to show how pharyngeals in a representative sample of Caucasian
languages are phonologically represented. From this, I develop an account of
pharyngealisation , accounting for both vowels and consonants (including the retroflex

consonants reported for languages like Adyghe and Abaza, and the typologically unusual
pharyngealised uvulars and pharyngeals), which lends itself to both prosodic and segmental

interpretations. My argument centres crucially on the unusual interaction of the elements A
and I in consonantal representations, reminiscent of Trubetskoy s (1931) insightful
description of this phenomenon as emphatic palatalisation . I argue that epiglottal is the
phonetic realisation of what is phonologically low back and palatal (A and I) and that the
typologically unusual combination of the resonance elements is what allows many Caucasian
languages to have such well-stocked consonantal inventories.

I show not only how Caucasian pharyngealisation differs from that of Arabic (for
which Bellem, 2001, uses the A element) but also how they are related. The paper
demonstrates how articulatory phonetic labels can be phonologically misleading.
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A dependency analysis of voicing in English
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From time to time discussion takes place regarding the correct phonological
representation of the English voicing distinction in obstruents. Occasionally the
suggestion is made that since the most frequent initial and final pronunciation of
voiced stops is actually a lax voiceless stop, while initial voiceless stops are

aspirated, the basic opposition might rather be one of aspiration rather than voicing.
However, this demonstrates an unhealthy preoccupation with onsets, since

voiceless stops in codas are not aspirated but in general preglottalized. And of
course we mustn t forget that whatever account is given for stops also has to fit for
fricatives.

A significant recent article by Herbert Stahlke in Word 2004 has provided a
large amount of relevant narrowly transcribed data, which requires to be taken into
account in any attempt to provide an improved account of the voicing distinction in
English. This is important as there are a significant number of other languages whose
obstruents have been characterized in terms of tense/lax rather than voiceless/voiced.

Stahlke provides an analysis of the English opposition in terms of the Halle
laryngeal features [stiff vocal cords], [slack vocal cords], [constricted glottis], and
[spread glottis]. We will attempt a reanalysis in Dependency Phonology elements, in
terms of H, L, and ?.
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Autosegmental association is not automatic
The classical autosegmental analysis of liaison (typically French, but also English: a[n] apple vs.

a[ø] coffee) supposes that the association of floating consonants is automatic as soon as some constitu-
ent is available (the /-t/ of petit floats lexically and hooks on the empty onset of following V-initial
words). We intend to show that this assumption is wrong: association of floating consonants in French
is subjected to an explicit order that involves a choice.

The non-automaticity of association follows from the existence of liaison without enchaînement
(Encrevé 1988). This variety of liaison is optional and characteristic for journalistic and political
speech. The floating consonant is phonetically realised, but separated from the beginning of the follow-
ing V-initial word by a clearly marked pause. The obvious analysis, then, is that it "stays home", i.e.
does not wander into the onset of the following word. This is also confirmed by the optional realisation
of a glottal stop in this onset: un peti[t] ?enfant [liaison without enchaînement].

If this is true, however, the floating consonant must associate to skeletal material that is lexically
present in its home-word: we know from the behaviour of other floating melodic items that skeletal
slots do not fall from heaven. For example, there is no case on record where a floating tone, "wanting"
to parachute, creates an "association pressure" that leads to the appearance of an appropriate tone-
bearing unit. Floating consonants thus face "their own" constituent in the lexicon just as much as all
other segments – except that they are not associated. When a V-initial word follows, then, the speaker
makes a choice: either he "decides" to associate the floating consonant to the onset of the following
word, or to its home constituent. Since enchaînement and non-enchaînement are a matter of style, asso-
ciation may be said to be under social control here. One may object that this kind of "narrow variation"
must not be managed by grammar. We present socio-linguistic arguments in favour of the view that
speakers know this kind of variation, which is part of their (passive) competence. Not only linguistic
invariants are part of what a speaker knows about his language – he also knows what is a (sociologi-
cally conditioned) option and what is not.

Besides this specific view on competence, we present an argument that is unsuspected of narrow
socio-linguistic action. It is well known that h-aspiré words in French sometimes appear with a glottal
stop (Dell 1985:186): une grosse housse may come out as either [gros ?us] or [gros! us] with an epen-
thetic schwa (non-h-aspiré words do not behave like that: une grosse ourse can only be pronounced
[gros u!s], not *[gros ?u!s] or - except in Midi French - *[gros! u!s]). Schwa and the glottal stop to-
gether, i.e. [gros! ?us], is impossible (outside of emphasis, whose agent is the glottal stop in French).
Also, the glottal stop may not appear after V-final words (again: except in emphatic speech): *[la ?us].
The overall context in which the glottal stop appears is thus "post-consonantal", a position that is known
for making its host strong (Pagliano 2003). Now there IS a configuration where the glottal stop can
appear intervocalically (and in non-emphatic speech): this is when the preceding word ends in an un-
pronounced floating consonant. A masculine h-aspiré word such as hublot will inhibit liaison and thus
produce un gros hublot [gro yblo]. But here, [gro ?yblo] is possible (and non-emphatic). By contrast, if
the preceding word is phonetically V-final as well but unlike gros does not end in a floating consonant,
the glottal stop is banned: le hublot [l! yblo], *[l! ?yblo].

This means that the glottal stop in [gro ?yblo] can appear (in the initial onset of hublot) because it
stands in post-consonantal position – even if the consonant in question, the floating /-s/ of gros, is pho-
netically absent. Syllable structure is not calculated on the grounds of melodic items, but in regard of
syllabic material. It must therefore be concluded that gros [gro] ends in a consonantal position even
when no consonant is heard. This is precisely what we have claimed earlier on the grounds of liaison
without enchaînement.

Our overall result, then, is the idea that much floating melodic material associates to syllabic con-
stituents only upon explicit order. This order may have different origins: morphology, style or phonol-
ogy. In the former case, association is an actual morpheme: this is the typical situation in Semitic tem-
platic morphology where the identity of a template is the existence of an order (e.g. "associate C2 to an
additional position (= geminate it)!"), but also the case of the French feminine of adjectives: masc. il est
gros [gro] vs. fem elle est grosse [gros]: "associate the floating consonant!"). Sociology (or style) com-
mands in liaison without enchaînement, while phonological rule alone regulates vowel-zero alterna-
tions: these may be viewed as lexically floating melodies that are associated to their "home constituent"
in a certain phonological configuration (we expose this view on the matter in greater detail).

Stress and constituency in Wari'
Daniel L. Everett
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In theChapakuran language, Wari', of theBrazilian Amazon, stressplacement is determined by
both word and phrasestructure. In general, stress can beunderstood as in (1):
(1) Wari' stress rule (Everett & Kern 1997, 416): 'Within thesentence, the final syllablesof
major lexical categories arestressed. Primary stress in thesentencenormally fallson the final
syllableof theverb, with final-syllablestresson other lexical categories interpreted as secondary
stress.'
Examplesare (stressed syllable in italics, words in []s):
(2) [Quep][na -in] [xirim] [te] [pane] [ta].

do 3s:rp/p -3n house father:1s rem:past emph
'My father madea house long ago.'

(3) [Ten] [ta] [wao'].
weave pass:3stypeof basket
'Baskets arewoven.'

(4) [Mi'] [non -on] [con] [hwam] [hwijima]' [mon] [tarama'].
give 3p:rp/p -3pm prep:3sm fish children coll man
'Themen gave thechildren fish.'

However, in what Everett (2005b) refers to asNUCLEI, from Roleand Reference Grammar (Van
Valin and La Polla 1997), stress goeson the last syllableof constituentswhich aredemonstrably
not words. So in (5) stressgoes on the last syllableof what is labeled NUC, theclausal
predicational head.
(5) [NUCHwara' 'opa tara ma']

big(sg) strength-1s(strong) 3s:rf that:prox:hearer
[hun] [panxi -ta']?
hwe -on
2p:rp/p-3sm child -1s
'Do you think my son isstrong?' (lit: 'Do you (think) of my son, "He isprobably strong"?')

Stresson theNUC is further supported by stresson periphrastic pronouns (Everett 2005a), where
pronouns that areneither fully wordsnor phrases arestressed on their final syllable:
(6) [NUCcaram pacara pane] '3 plural long absent'
Theconclusion that must be drawn from theWari' stress pattern is that prosodic rulesmay takeas
input constituents which arenot recognized in standard X'-theoretic terms, becauseNUC in the
aboveexamples is neither aword nor aphrase, in either thepredicateof what Everett (2005b)
calls 'Intentional StateConstructions', nor in periphrastic pronouns. Since thepredicates of
constructions like (5) arenot morphological units at any level of analysisand sinceperiphrastic
pronouns like (6) areneither completely morphological nor syntactic (but 'mixed categories',
Goldberg (2003)), stressplacement providesstrong evidence for construction-based, non-
endocentric morphosyntactic units, improving our understanding both of thenatureof
morphosyntax, but also of the importanceof allowing stressaccess to units which areneither
properly postlexical (sincestressdoesnot otherwiseapply to phrases) nor lexical (sincestress is
not limited to words), showing that lexical vs. postlexical are insufficient to properly partition
phonological spacebecause they arebased on X'-theoretic syntax, rather than amore
semantically motivated conceptualization, e.g. Roleand Reference Grammar.



From Features to Segments: What is necessary to make corpora more
useful for phonological enquiries
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A survey of speech corpora currently available reveals a low amount of data that are
phonetically annotated at a fine level of detail. This is of course not a surprise since the effort
required to get fine-grained annotation is considerable.
Mainly two alternative models to annotate speech in fine detail seem conceivable. The first
would make use of a very detailed description on the segmental level, using a predefined or
unlimited number of diacritics in a detailed IPA-style transcription defining start and end
point of these units. The problem with this type of annotation seems to be that if unlimited the
number of symbols and diacritics gets easily out of hand. Alternatively you can limit the
number of symbols and have again drawbacks not unlike those of a broad transcription, by
having to identify a larger space of time that is characterised as one single static unit.
An alternative approach is obtaining a multi-tiered feature annotation by some way of
automatic annotation, either based on acoustics (Lahiri/Reetz 2002) or purely statistically
(HTK/HMM) (e.g. King/Taylor/Frankel/Richmond 2000, Kirchhoff 2000, Koreman/
Andreeva 2000). Acoustic correlates of features have been described in the literature (e.g.
Stevens 1980, 1998). The first detailed description of distinctive features
(Jakobson/Fant/Halle 1952) assumed that they had identifiable counterparts.
Initially, feature-based annotation addresses only the recognition of acoustic events. It leaves
out the mapping of a number of these to segments or higher-level units. However, an open
issue in the use of features is how to interpret their asynchronicity and how to map them onto
segments or syllables.
The aim of this paper is to discuss the actual need for corpora that have been annotated with
phonetic features as e.g. labial, voiced or strident. We will leave the problems with the actual
implementation apart, but claim that some alignment is provided (Kanokphara/Carson-
Berndsen 2005). Questions that will be focused on in this contribution are the nature of the
feature to segment mapping. Alternatively, the syllable might be considered a better
framework to organize and interpret feature annotations. It is assumed that features provide a
good compromise between fine-grained description and manageable number of units.
However their limitations have to be addressed as well.
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German Glide Formation as the conflict between markedness and faithfulness
T. A. Hall, Indiana University, tahall2@indiana.edu
In German [i] and the palatal glide [j] are in complementary distribution in such a way
that [j] surfaces when adjacent to a vowel and [i] elsewhere. The assumption in the
literature is that German requires a rule of glide formation (GF) which converts /i/ to [j]
in prevocalic position (e.g. Kloeke 1982, Hall 1992, Wiese 1996, Hamann 2003). GF is
consistently blocked before /i( )/, but the added twist is that German allows for some
words with underlying /ji( )/ sequences which surface faithfully as [ji( )]. It will be argued
below that all of these data fall out from the ranking of the four universal constraints
DEP- » *ji » ONSET » MAX- . The significance of the German data lies in the fact that
they cannot be accounted for as elegantly with a traditional rule-based approach, nor can
they be captured in OT by utilizing constraints which penalize [i] if it occurs as a peak or
a margin (Prince & Smolensky 1993).

Pre-vocalic [j] is analyzed as an underlying (moraic) /i/ (e.g. Union [ ] / /
‘union’) and GF is captured with the ranking ONSET » MAX- (see Rosenthall 1994 for
other languages). The words in the first column of (1) show that GF is blocked before /i /,
both across morpheme boundaries (in 1a) and in (rare) ones as in (1b), in which /i/ and /i /
are tautomorphemic.
(1) a. lini-ieren [ . . . ] ‘rule’ Lini-e [ . ] ‘ line’

Alli-ierten [ . . . ] ‘allies’ Alli-anz [ ] ‘alliance’
Initi-ierung [ . . . . ] ‘ initiation’ initi-al [ . . ] ‘ initial’

b. Shiiten [ . ] ‘Shiites’
The data in (1) fall out from a perceptually grounded (surface) markedness constraint *ji,
which is ranked ahead of ONSET.

The words in (2) illustrate that German permits some surface [ji ] sequences, both
word-internally when tautomorphemic (in 3a) and when heteromorphemic (in 3b).
(2) a. injiz-ieren [ . . . . ] ‘ inject’

projiz-ieren [ . . . ] ‘project’
b. taill-ieren [ . . ] ‘fit at the waist’ (cf. Taille [ . ] ‘waist’)

The /j/ in (2) is underlying in any analysis because it contrasts with [i] in the environment
C__i, cf. [ . . . ] vs. [ . . . ]. That [ji( )] in (2) is optimal (as opposed to [i.i ])
falls out given the constraint penalizing mora insertion (DEP- , which outranks *ji.

The German data are important because they are awkward in a rule-based treatment,
i.e. the process /i/ [j] / __ V and the filter *ji cannot account for the existence of the
words in (2). The German data are also problematic for an alternative OT treatment of GF
which sees the change from /i/ to [j] in terms of constraints penalizing [i] if it occurs as a
peak or a margin (i.e. *P/i and *M/i respectively; Prince & Smolensky 1993). According
to this approach GF requires the ranking ONSET » *M/i and the items in (2) require *P/ »
ONSET because the winner with [...j ...] (from /...j .../) incurs one violation of *P/ and
the loser *[...i. ...] two. The problem is that this ranking incorrectly predicts that the [i.i ]
sequence in (1) surfaces as [ji ] because the intended winner with [... . ...] (from /... .../)
violates*P/ twice and the intended loser *[...j ...] only once.
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Vowel length in Scottish English: new data from the alignment of accent peaks

Bob Ladd, Edinburgh University (bob@ling.ed.ac.uk)

Vowel length in Standard Scottish English (SSE) has been a topic of considerable
discussion in the literature since the early 1980s. At least three properties of SSE
make vowel length interestingly problematical: first, three short/long distinctions
present in many other British varieties of English (Sam/psalm, cot/caught, and
look/Luke) are generally absent in SSE; second, the audible allophonic differences of
vowel duration conditioned by the voicing of coda consonants in other varieties (e.g.
seed with long allophone and seat with short) are conditioned differently in SSE, with
the long allophone occurring before voiced fricatives and /r/ and in open syllables (or
before morpheme boundaries); third, these allophonic length differences give rise
to quasi-phonemic contrasts for at least some vowels before past tense /-d/ (e.g. side
with shorter vowel and sighed with longer vowel) and sporadically in specific lexical
items (e.g. Bible, often with shorter vowel, vs. libel, often with longer vowel).

Work on Dutch (Ladd, Mennen and Schepman 2000 in JASA, Schepman, Lickley and
Ladd forthcoming in JPhon) has shown that vowel length affects the alignment of
accentual pitch peaks relative to accented vowels. Specifically, nuclear (phrase-final)
accents tend to be aligned earlier with short vowels than with long vowels, whereas
prenuclear accents (those followed by another accent in the same phrase) are aligned
later with short vowels than with long vowels. Our work finds similar vowel-length
and accent-position effects in RP English. The reason for these effects is not entirely
clear but they appear to be due partly to differences of syllable structure and partly to
low-level phonetic pressure (e.g. there is less time to complete a pitch rise and fall

with a short vowel than with a long one). Whatever the reason, the existence of these
effects on peak alignment gives us a new way of investigating vowel length in SSE.

The paper will report on several experiments based on recordings by SSE speakers
reading materials similar to those on which the Dutch and RP conclusions are based.
Analysis of the data is not yet complete, but at least the following conclusions seem
justified by what we have found so far:

a. the most important factor in determining vowel duration in SSE is vowel height:
low vowels are longer than mid vowels which are longer than high vowels. Unlike in
RP, the members of pairs like /i - / or /e - / are not distinguished by duration even
though their phonological length may be different.

b. notwithstanding point a., there appear to be small but consistent differences of peak
alignment between the short and long members of pairs like /i - /, similar to
those found in RP and Dutch. On the other hand, there do not appear to be
differences of peak alignment between the allophonically short and allophonically
long versions of the same vowel phoneme, e.g. the vowels of line and lied.

c. a preliminary classification based on peak alignment suggests that the vowels of bit,
bet, cot, but, and boot count as phonologically short and those of beat, bait, bite,
and boat count as long ; the evidence for the vowel of bat is unclear.



Epenthetic stops, aspiration and segmental status: how not to do phonetics or
phonology.

Ken Lodge (k.lodge@uea.ac.uk)
University of East Anglia, Norwich.

In this paper I shall consider the relationship between phonetics and phonology in the
light of two commonly occurring phenomena in spoken language: epenthetic stops
and aspiration. I will limit myself to one instance of each, and consider suggested
phonological treatments of them: so-called epenthetic stops in English in words such
as prince, tense, and pre- and postaspiration in Icelandic, as in [ ], hv tt, "white",
the neuter form of the adjective, analyzed as hv t + t (compare the feminine form
[ ], hv t). In so doing I will elaborate on my misgivings regarding the treatment
of this kind of stop epenthesis as anything other than retiming of articulatory
parameters, and consider what kind of justification there might be for considering
postaspiration non-segmental, but preaspiration some kind of segmental alternation.
In addition I shall question the assumption that segments are the appropriate way to
represent not only phonological entities but also phonetic detail. The particular
questions I shall pose are: why is an epenthetic stop (in English) more segment-like
than aspiration of voiceless stops in the onset of a stressed syllable; why is
preaspiration (in Icelandic) to be considered segmental when postaspiration is not;
and, if we are to decide on such matters, what are the appropriate criteria to be
appealled to?

I shall argue that there must be a strict dividing line between phonetics and
phonology, that phonetics certainly is not segmental and phonological structure does
not have to be, and that an underspecified, declarative phonology with anisomorphic
feature attachment can treat such phenomena more appropriately than a purely
segmental account. It will also be emphasized that the criteria for deciding on
phonological relationships are functional and language-specific, rather than phonetic
and universal.

How abstract are children s representations evidence from Polish

Beata Lukaszewicz and Monika Opalinska

Focusing on the acquisition of Polish, the paper challenges the view shaped on the basis of

acquisition of such languages as English that, in general, children s underlying representations

are based directly on adult surface forms (Smith 1973) and/or that the child stores different

renditions of a single morpheme as separate items (Jones 1991). Unlike English, Polish

abounds in regular alternation patterns reflected in high-frequency morphemes to which

children are exposed from the earliest stages of development. Given that studies of the

acquisition of rich morphophonological systems are practically non-existent (see Vihman

1996: 6), this provides us with a rare opportunity to investigate and enhance our

understanding of the acquisition of abstract adult-like structures.

The analysis of data from three normally-developing Polish speaking children (3;0-

4;5) shows that the children s representations, even though sometimes not fully accurate, can

be argued to be essentially adult-like in the sense that they are based on alternations. (The data

come from longitudinal bi-weekly recordings of spontaneous speech.) We show that abstract

underlying representations are uncovered in an intricate interplay between adult-like and

child-specific processes within an individual grammar, in surface opacity, and in different

phonological behaviour of segments that do not contrast in surface terms. Alternations

exhibited by the three systems under investigation do not necessarily mimic the adult surface

patterns: although regular phonological processes of Polish, such as Surface Palatalisation,

Final Devoicing and Voice Assimilation, are fully acquired, their effects may be obliterated

by child-specific assimilation, reduction and substitution processes. We analyse a number of

such phenomena, in each case providing several independent arguments for adult-like

representations. This allows us to conclude that children are capable of working out abstract

representations that go beyond the adult surface structure.
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Phonetic naturalness and phonological learnability
Geoffrey Stewart Morrison

University of Alberta

This paper reports on a series of experiments which tested the hypothesis that phonetically
natural phonological patterns are easier to learn than phonetically unnatural patterns.
Phonetically-based approaches to phonology (seeHayes & Steriade, 2004) claim that constraints
penalising articulatory effort and perceptual confusion are major driving forces in phonology.
There is, however, a debate as to whether phonetically-natural patterns are due to active
synchronic constraints or whether they are a vestige of diachronic change. Hale & Reiss (2000),
and Blevins & Garrett (2004) argue that although articulatory and perceptual factors may
influence diachronic change, patterns observed in the output of an individual�s synchronic
phonological system are due to the existence of these patterns in the input. Under a
formalist/diachronic hypothesis, the learnability of phonological patterns is governed by
constraints on phonology as an abstract computational system, and phonological patterns of equal
formal complexity are equally easy or difficult to learn whether they be phonetically natural or
phonetically unnatural. In contrast, Kirchner (2001) argues that since functional phonetic
constraints are necessary to account for allophonic variation, and the same constraints can also
account for phonemic variation, there is no need to posit a distinct abstract phonological system
for the latter. Under a functionalist-synchronic hypothesis, phonetically-natural phonological
patterns are easier to learn than phonetically-unnatural patterns.

The functional constraint tested in the present study is an articulatory constraint resulting
in an alternation in which, in phonetically-natural patterns, a continuant (approximant / fricative)
appears between two relatively low vowels, and a non-continuant (plosive) appears between two
relatively high vowels. To make a plosive closure between two relatively low vowels the jaw or
tongue must be displaced and returned a greater distance than between two relatively high
vowels. The greater displacement requires a greater articulatory effort. The two natural patterns
tested were and , and the unnatural
pattern was . In training phases, participants were taught a series of
prefixes and roots via pictures and aural presentations. In testing phases, participants orally
produced novel combinations of the roots and prefixes in response to picture stimuli. Results
indicated that it was easier to learn to produce a non-continuant in the more phonetically-natural

_ context than the less phonetically-natural _ context, and that this was due to
phonological learning rather than a purely phonetic output effect. However, it could be argued
that this is due to a difference in formal complexity rather than phonetic naturalness. For the
second group _ was a natural context for a non-continuant, and for the third group it was an
unnatural context. However, the results indicated that it was not easier for the second group to
learn to produce a non-continuant in this context. The results were therefore consistent with the
formalist/diachronic hypothesis that phonetically-natural and phonetically-unnatural phonological
patterns are equally easy to learn.
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There is general agreement that words have an internal syntax that regulates their
morphological make-up. It is also generally acknowledged that phonological patterns appear
to be controlled by a specific morpheme or groups of morphemes. However, in conventional
phonological thinking, the role of word internal syntax in the exercise of such control is often
underestimated. More common is the tendency to appeal to diacritic features in the lexical
representation of morphemes as the source of the dependency of phonology on morphology.
For example, Alderete (2001) proposes to derive differences in the realization of stress on
root morphemes in Cupeñ o to a lexical contrast between roots that bear the diacritic feature
[+accent] and those that do not. However, Newell (2004) argue convincingly that the
difference in stress behaviour follows from the position a root may occupy in word structure;
the phonology of stress assignment in Cupeñ o is controlled by the word-internal syntax. The
present paper provides additional evidence that word-internal syntax can play a crucial role in
the determination of phonological well-formedness. It looks at contexts where V-initial (i.e.
onsetless) syllables are tolerated in Ojibwa in violation of an otherwise robust requirement
that syllables must have onsets (i.e. vowels are preceded by consonants). V-initial syllables
occur word-initially (1a), between a tense morpheme and a verb stem (1b), between a
preverbal modifier and a verb stem (1c) or between a tense morpheme and a preverbal
modifier (1d). (The relevant contexts are in boldface.)

(1) a. aÜgamoseÜ 'he walks in snowshoes'
b. giÜ-aÜgamoseÜ 'he walked in snowshoes'
c. nid-ini-aÜgamoseÜ 'I walk there in snowshoes'
d. ni-giÜ-ini-aÜgamoseÜ 'I walked there in snowshoes'

We argue that the contexts in which V-initial syllables are tolerated can be unified as the left
edges of lexical categories that are internal to words.

A well motivated analysis of Ojibwa words (cf. Brittain 2003; Piggott 1985)
postulates that verbs and nouns, which obviously contain the categories vP and nP ,
respectively, may also contain a member of the adjective/adverb category aP. Crucially, these
combinations (i.e. [aP-vP], [aP-nP]) constitute single prosodic words. V-initial syllables are
tolerated at the beginning of a word-initial or a word-internal lexical category. This paper
attributes the tolerance for onsetless syllables to the way morphemes are spelled out by the
PF component of the grammar. Phonology treats each lexical category as a phase (Marvin
2002, Newell 2004). We argue that the spell-out of each phase takes the forms of a set of
phonological constituents that includes segments, syllables and feet but not prosodic words.
Hence, the sub-domains that tolerate V-initial syllables in Ojibwa cannot be prosodic words.
We propose as a universal requirement on the spell-out of a phase that its edges are
unambiguously identified in the phonology. In other words, a recoverability condition is
imposed on phase spell-out that acts as a constraint on the phonological realization of words.
In our analysis, there is a functional basis for the emergence of V-initial syllable but is
grounded in the word-internal syntax.
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MAX-BR and feature copying in Malagasy reduplication
Bill Palmer, University of Surrey, bill.palmer@surrey.ac.uk

Superficially, reduplication in Malagasy appears to display considerable variation. Stress is
typically assigned to the penultimate syllable, and in such forms the final two syllables of the
base are copied, as in (1). However, a few forms display final syllable stress, in which case only
that syllable is reduplicated, as in (2), while in others stress is assigned to the antepenultimate
syllable, with reduplication copying only the antepenultimate and penultimate syllables, as in (3).
This third pattern displays a number of further effects: the initial syllable onset of the second
participant may undergo fortition (as in (3)) or fortition and prenasalisation (as in (4)); or the
onset of the final syllable may also copy if the root is vowel-initial (as in (5)).

(1) had no forget had nod no forget a bit
(2) l hib big l hib b biggish
(3) f ntatra known f ntap ntatra slightly known
(4) v lona alive v lomb lona sort of alive
(5) loka shade lok loka somewhat shady

This paper argues that reduplication in Malagasy can only be fully understood in the context of
an analysis of the language s prosodic structure. The paper follows Palmer (2004) in arguing that
stress in Malagasy is not phonemic as previously claimed, but is uniformly assigned to the moraic
trochee, with the head foot aligned to the right margin. It argues that forms with apparent
antepenultimate stress actually involve an underlying root-final consonant supported on the
surface by a weightless epenthetic vowel, satisfying MAX-IO without violating an undominated
NO-CODA constraint, but violating DEP-IO, which is ranked below MAX-IO in the language.

The paper follows Palmer (2004) and Hannahs (f.c.) in arguing that reduplication copies a
complete foot, not varying numbers of syllables as claimed by Keenan & Polinsky (1998) (K&P).
Integrating the above stress analysis, the paper argues that the reduplicated foot is bimoraic, not
bisyllabic as claimed by Hannahs. In (1) a bisyllabic bimoraic foot is copied; in (2) the copied
foot is a single bimoraic syllable; and in (3) the reduplicated antepenultimate and penultimate
syllables copy the base s bimoraic foot, the base-final syllable being weightless.

The paper then argues that the further effects in (3), (4) and (5) result from a set of MAX-BR
constraints. A constraint limiting weightless vowels to word-final position prevents copying of
the base-final epenthetic vowel. In (3) the exposed base third syllable onset consonant cannot be
copied because it would violate NO-CODA. However, in (5) the consonant surfaces as an onset,
satisfying MAX-BR without violating NO-CODA. In (3) and (4) MAX-BR constraints are
satisfied by copying as many features of the third syllable onset as possible. In (3) fortition
occurs as a result of a constraint MAX-[-cont]-BR which copies the non-continuant status of the
base consonant, while (4) displays the result of a MAX-[nasal]-BR constraint copying the nasal
status of the base-final consonant if the following onset is eligible for prenasalisation.

This analysis also bears on K&P s claim that reduplication in Malagasy is right-copying and
therefore counter-evidence to McCarthy & Prince s (1995) proposal that reduplicant-base identity
universally outranks reduplicant-input identity. The paper argues that the present analysis instead
demonstrates left-copying, and therefore in fact supports McCarthy & Prince.



The tone-bearing unit in Limburgian Dutch

Jörg Peters
Radboud University Nijmegen

j.peters@let.ru.nl

Limburgian dialects are known as having a lexical tone distinction, which is comparable to
the distinction between Accent 1 and Accent 2 in Swedish and Norwegian. Traditional accounts
characterize the lexical tone distinction of Limburgian dialects uniformly as the distinction between
stoottoon (‘push tone’) for Accent 1 and sleeptoon (‘dragging tone’) for Accent 2 (e.g. Grootaers
1908, Leenen 1915). The present paper argues that the tonal systems of Limburgian dialects are
less homogeneous than the traditional terminology might suggest. This lack of homogeneity
becomes manifest in the use of tone-bearing units (TBUs). While East-Limburgian dialects
associate tones to sonorant moras, West-Limburgian dialects associate tones to larger units such as
the rhyme or the syllable.

Two observations support a moraic analysis for East-Limburgian dialects. First, the tonal
contrast is restricted to syllables containing at least two sonorant moras. It is neither present on
syllables with a single sonorant mora nor on syllables whose second mora is ambisyllabic
(Hermans 1985, 1994, Gussenhoven & van der Vliet 1999, Gussenhoven 2000). Second, the
number of moras restricts the number of tones occurring on the accented syllable. In nuclear non-
final position, Accent 1 is realized with a steep fall starting on the first half of the bimoraic rhyme
and reaching low level on the second half, which can be represented by a sequence of a high (H)
and a low (L) tone associating to the two sonorant moras. Accent 2 is realized with a high plateau
or a rise from mid to high level and a more gradual fall after the accented syllable, which can be
accounted for by the tonal sequence HHL, where the high tones but not the low tone associate to
the available moras. Monomoraic syllables, in contrast, are realized with a pitch peak and a gradual
fall afterwards, which suggests a HL sequence with H associating to the only available mora. Thus,
both in Accent-2 syllables and in monomoraic syllables, the non-steep fall can be reduced to the
fact that no second mora is available for the L tone to associate. In Accent-2 syllables it is blocked
by the second high tone. In monomoraic syllables the only available mora is occupied by the single
high tone (cf. Gussenhoven & van der Vliet 1999, Gussenhoven 2000).

Two observations likewise support a non-moraic analysis for West-Limburgian dialects.
First, the tonal contrast is not restricted by the number of sonorant moras. It is attested both on
monomoraic syllables and on syllables whose second mora is ambisyllabic (cf. Peters 2004).
Second, no more than a single docking-site on the accented syllable is needed to realize the tonal
contrast. While Accent 1 is realized with a single high target on the accented syllable and a gradual
fall afterwards, Accent 2 is realized with a single low target on the accented syllable and a rising
movement that reaches its maximum after the accented syllable (cf. Heijmans 1999, Peters 2004).

The use of different TBUs in East- and West-Limburgian dialects has consequences for the
phonological interpretation of the lexical tone distinction. In East-Limburg, Accent 2 contrasts with
Accent 1 on bimoraic syllables while monomoraic syllables do not take part in the phonological
contrast. In West-Limburg, there is no basis for distinguishing between Accent 1 and the lack of
accent. West-Limburgian dialects therefore distinguish between Accent 2 and the lack of accent
only. The paper concludes with a discussion of possible reasons for the suggested difference in the
interpretation of the lexical tone contrast and of the general role the TBU plays in prosodic
typology.
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It is all downhill from here: the Role of Syllable Contact in Romance Languages
Clà udia Pons (Universitat de Barcelona)

1 Goal: The purpose of this paper is to explore, on the basis of a quite extensive set of
phenomena drawn from Romance languages, the role and the nature of the SYLLABLE
CONTACT constraint in Optimality Theory, along the lines of Gouskova (2003). 2 Data: a)
Regressive manner assimilation in Catalan and Occitan. In Majorcan & Minorcan
Catalan, stops and non-sibilant fricatives assimilate the manner of articulation of the
following consonant, except when they are followed by a sibilant segment, in which case
they only undergo regressive place assimilation. Sibilant fricatives assimilate the manner of
articulation of the following lateral, rhotic or glide; in the other contexts, they are preserved,
except when they precede another sibilant segment, in which case they undergo a process of
manner dissimilation. Nasal segments undergo manner assimilation when followed by a
lateral or a glide; otherwise, they preserve their manner specification. Except for some
unproductive cases, lateral, rhotic and glide segments never undergo regressive manner
assimilation (see Recasens 1991, Bibiloni 1983 and Pons 2004). In Lengadocian Occitan,
final stops assimilate the manner of articulation of the following sonorant (See Teulat 1972,
Alibè rt 1976, Wheeler 1988). The emerging generalization is that sonority increase across
syllable boundary is leveled out by total assimilation. b) Alveolar sibilant rhotacism in
Majorcan Catalan, Sardinian and Galician. In Majorcan Catalan, an optional process of
rhotacism of the alveolar sibilant applies when this consonant precedes a non-sibilant voiced
obstruent; the alveolar sibilant, on the contrary, remains unaltered when precedes a non-
sibilant voiceless obstruent (see Recasens 1991 and Bibiloni 1983). The same phenomena
apply in some dialects of Sardinian (see Wagner 1941 and Pittau 1972) and Galician (Dubert
1999), among other Romance languages. Interestingly enough, the process apply in the same
phonetic environment as in MaC: basically, preceding a voiced consonant. c) Sibilant
gliding in Occitan: In some varieties of Occitan, word-final /s/ becomes [j] before
consonants other than voiceless stops (see Teulat 1972, Alibè rt 1976, Wheeler 1988). In
these cases (b, c), a decreasing sonority value from sibilant to C is not enough and it has to
be augmented by increasing the sonority in the coda. d) Consonantal strengthening and
internal epenthesis in Catalan. In most Catalan dialects, a process of affrication applies
when an alveolar stop is followed by an alveolar sibilant (Jiménez 1997), and a process of
epenthesis applies when a verbal stem ending in a consonant (generally a nasal) is
immediately followed by the future or the conditional morpheme. Here, sonority increase
across syllable boundary is reversed through onset strengthening and epenthesis. 3
Discussion of the data and proposal of analysis: The general assimilatory behavior of
Majorcan & Minorcan Catalan and Lengadocian Occitan can be explained appealing to the
interaction between the SYLLABLE CONTACT markedness constraint �which bans coda-onset
clusters with an increasing degree of sonority�and the faithfulness constraints that advocate
for the preservation of manner specifications of underlying consonants. Indeed: regressive
manner assimilation generally applies when the consonant in coda position is less sonorant
than the consonant in onset position. The same explanation can be adduced to explain
consonantal strengthening and internal epenthesis in Catalan. There are some data, however,
that testify that SYLLABLE CONTACT can not be considered a single constraint, but a relational
hierarchy against all possible intersyllabic configurations (1) (Gouskova 2003). The
processes of rhotacism and gliding listed in (b) and (c) attest that a positive sonority distance
in syllabic transitions is not enough, but a certain positive sonority distance is required; hence
constraints against decreasing sonority clusters are also required. The relational hierarchy of
(1) formalizes, in OT terms, the Extension of the Syllable Contact Law (Murray &
Vennemann 1983) (2), according to which the optimality of two adjacent heterosyllabic
segments increases to the extent that the first outranks the second in sonority. The fact that
gliding and rhotacism only apply before a voiced consonant can be easily explained by the
activity of the AGREE(voice) constraint.

(1) *Dist -6 » *Dist -5 » *Dist -4 » *Dist -3 » *Dist -2 » *Dist -1 » *Dist 0 » *Dist +1 » *Dist +2 »
*Dist +3 » *Dist +4 » *Dist +5 » *Dist +6 (Adapted from Gouskova 2003)
(2) «A syllable contact A$B is the more preferred, the less Consonantal Strength of the offset A and
the greater the Consonantal Strength of the onset B»
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The evaluation of children s early word productions is a theme that seems to be

motivated particularly by clinical demands. In clinical practice a simple and practical

method is being sought, which could be used as a reliable assessment tool of a child s

phonological skills. So far the methods of analysing children s early phonological

skills have made extensive use of formal articulation tests and the focus has been on

the segments and measures of correctness. Ingram and Ingram (2001) introduced the

Phonological Mean Length of Utterance (PMLU) measure as a new tool for assessing

early word forms. The PMLU measure draws attention from the segments to the word

as a whole and defines three varying dimensions of children s productions:

correctness, complexity and variability.

In our study we made the first effort to apply the PMLU measurement to

the data of early Finnish words (children at the end of the one-word stage). We

assessed the phonological development of 17 children acquiring Finnish (9 girls and 8

boys) at the developmental point of 25 words. The analysis was made using the

Phonological Mean Length of Utterance (PMLU) method (Ingram & Ingram, 2001;

Ingram, 2002). Two separate PMLU analyses were carried out: The first analysis,

concentrating on consonants, was done following the procedure devised by Ingram &

Ingram (2001). The second analysis also scored the correctness of vowels. Relating to

the structure of the Finnish language, the PMLU results in both analyses were found

to be much higher than those reported earlier for children acquiring English. The

results show the apparent need for more language-specific research in order to

develop the PMLU method suitable for clinical use in various language environments.
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When is a fact a phonological fact? Recent studies of English (a language much-studied by
phonologists) have, from new phonetic data, re-interpreted a number of phenomena (e.g.
connected speech assimilations, stop epenthesis, /l/-allophony, flapping on /t/ and /d/, and
weak-syllable vowel reduction) as non-phonological. It is not the case, of course, that all
� laboratory phonology� necessarily leads to a reanalysis of phonological phenomena as
phonetic: phonetic studies of r-sandhi and l-vocalisation have found categorical allophony
that appears more phonological than phonetic. Perhaps the status of many problematic
allophony phenomena would be not merely open to question, but, given empirical phonetic
investigation, open to solution. In general we claim that it is primarily with new empirical
data that we can usefully ask the question: � is such-and-such a phenomenon phonological?�
But we do not claim that bare phonetic facts are deterministic, not even when more abstract
theoretical considerations are applied. It is not easy to conclude what is or is not a
phonological fact. Moreover, it may not always be possible or desirable to do so.

In this paper our empirical focus is on the realisation of /r/ in Dutch. It is notoriously variable,
across speakers and across linguistic contexts (Van de Velde 1996, Sebregts et al. 2003). To
some extent this variation is phonological � but to what extent? A relatively recent
development in Netherlands Standard Dutch is the use of an anterior approximant in coda
positions, rapidly becoming the most widely used variant in this context. There has been some
controversy over its articulatory properties (and hence featural representation): it has been
said to be alveolar (Gussenhoven 1992), retroflex (Stroop 1998), or a � bunched pre-velar�
(Collins and Mees 1996). Using ultrasound imaging, we found that the � single� anterior
variant is itself variable: the articulation can be any of those proposed above. This result
echoes those of Guenther et al. (1999) and Zhang et al. (2003), who found that speakers of
American English employ various articulatory strategies for /r/. This is possible even though
there is a relatively stable acoustic effect. Dutch is systematically more complex than English,
however, because some speakers (such as ours) have onset allophones for /r/ which are
phonetically very different again: they are uvular trills or fricatives.

Ultrasound was further used to test another /r/-related claim: that, in coda positions it has
scope over the whole syllable of which it forms part. Simpson (1998) and Lodge (2003),
using acoustic and auditory analyses, show that this is the case for /r/ in German, and
considering the vowel colouring effects /r/ seems to have, there is some reason to expect the
same phenomenon for Dutch. Our results show the influence of final /r/ early in the syllable.

We discuss the variation between speakers and positions, which ranges from the relatively
trivial to a more extreme and categorical type. The allophonic systems we present appear
strongly categorical and we discuss the implications for feature theory. We also evaluate
ultrasound tongue imaging as a technique for phonology. In this case it revealed fine-grained
differences between speakers and between contexts for a single speaker. Although these
differences are clearly phonetic facts, the question whether they are also phonological facts
does not have an easy answer. Different theoretical approaches may yield different results in
the way they model the phonologisation of systematic phonetic variation.

Ñ²­»¬ ©»·¹¸¬ ·² ß®¿¾»´¿ ¿²¼ Þ»´´¿ Ý±±´¿

Ò·²¿ Ì±°·²¬¦·ô ËÝÔô »³¿·´æ ·ò¬±°·²¬¦·à«½´ò¿½ò«µ

Ð¸±²±´±¹·½¿´ ³±¼»´­ ¾¿² ¿²§ ³±®¿·½ ½±²¬®·¾«¬·±² ¬± ­§´´¿¾´» ©»·¹¸¬ ½±³·²¹ º®±³ ±²­»¬­
øØ¿§»­ ïçèçô Ø§³¿² ïçèëô Ó±®»² ïççç÷ò Ø±©»ª»®ô ­¬®»­­ ¼¿¬¿ º®±³ ´¿²¹«¿¹»­ ­«½¸ ¿­ Ð·®¿¸=

¿²¼ ß®¿²¼¿ ­«¹¹»­¬ ¬¸¿¬ ±²­»¬­ °¿®¬·½·°¿¬» ·² ­¬®»­­ ¿­­·¹²³»²¬ò Ð®»ª·±«­ ¿°°®±¿½¸»­ ¿½½±«²¬
º±® ¬¸»­» ¾§ «­·²¹ ­±³» ²±¬·±² ±º °®±³·²»²½» øÛª»®»¬¬ ïçèèô Ø¿§»­ ïççëô Ù±»¼»³¿²­ ïçççô
¼» Ô¿½§ îððð÷ò

Î»½»²¬´§ô ¬¸»®» ¸¿ª» ¾»»² ¿²¿´§­»­ ø½ºò Ù±®¼±² ¬± ¿°°»¿®÷ ¿²¼ ¼¿¬¿ º®±³ ±¬¸»®
´¿²¹«¿¹»­ô »ò¹ò Ð¿¬¬¿²· Ó¿´¿§ ·²·¬·¿´ ¹»³·²¿¬»­ øØ¿¶»µ ¿²¼ Ù±»¼»³¿²­ îððí÷ ·²½±®°±®¿¬·²¹
±²­»¬ ©»·¹¸¬ »ºº»½¬­ò Ì¸» ½«®®»²¬ °¿°»® ¿¼¼­ ¬± ¬¸·­ ®»­»¿®½¸ ¾§ °®»­»²¬·²¹ ¼¿¬¿ º®±³ ß®¿¾»´¿
­¬®»­­ ­¸·º¬ ¿²¼ Þ»´´¿ Ý±±´¿ É±®¼ Ó·²·³¿´·¬§ ¿²¼ ³¿·²¬¿·²­ ¬¸¿¬ »ª»² ·º ­¬®»­­ ½¿² ¾»
¿²¿´§­»¼ ¿­ ¿ °®±³·²»²½»ó¾¿­»¼ °¸»²±³»²±²ô ©±®¼ ³·²·³¿´·¬§ ½¿²²±¬ô ¿­ ·¬ ·­ «²¿²·³±«­´§
½±²­·¼»®»¼ ¿ ©»·¹¸¬ó¾¿­»¼ °¸»²±³»²±²ò Ì¸»®»º±®»ô ³±®¿·½ ±²­»¬­ ³«­¬ ¾» ¿¼³·¬¬»¼ ·² ¬¸»
¬¸»±®§ò

ß´¬¸±«¹¸ ¹»²»®¿´´§ ®¸§¬¸³·½ øï÷ô ß®¿¾»´¿ ­¬®»­­ »¨¸·¾·¬­ ­¸·º¬ ©¸»² ¬¸» °»²«´¬ ±²­»¬ ·­
¿² ±¾­¬®«»²¬ ¿²¼ ¬¸» «´¬·³¿ ·­ ¿ ­±²±®¿²¬ò Ì¸«­ô ·² øî÷ ·²­¬»¿¼ ±º ¬¸» ¿²¬·½·°¿¬»¼

°¿¬¬»®²ô ©» º·²¼ øÐ¿§²» ¿²¼ Î·½¸ ïçèè÷ò

øï÷ ­¿³¿®« �­°·®·¬� øî÷ ²±©¿ 4 ¿²± ö²±©¿ 4 ¿²± �¾®·¹¸¬»²»¼�

®«°±¸±²« �¬± ­»®ª» º±±¼� ­¿°±¸±­¿²± ö­¿°±¸±­¿²± �¼»½»·ª»¼�

­¿µ¿³¿²¿¸¿ �°¿´³ ¬®»»­� ³©»®¿¬4¬§»²« ö³©»®¿¬4¬§»²« �½¿«­» ¬± ¾» ­»»²�

×² ¿ ­·¬«¿¬·±² ®»³·²·­½»²¬ ±º Ð·®¿¸=ô ©¸»®» ª±·½»´»­­ ±¾­¬®«»²¬­ ¿¬¬®¿½¬ ­¬®»­­ ³±®» ¬¸¿² ¬¸»
ª±·½»¼ ±²»­ô ß®¿¾»´¿ ±¾­¬®«»²¬ ±²­»¬­ ¿¬¬®¿½¬ ­¬®»­­ ³±®» ¬¸¿² ­±²±®¿²¬ ±²»­ò × ¬®»¿¬ ¬¸» º±®³»®
¿­ ³±®¿·½ ¿²¼ ¿¬¬®·¾«¬» ­¬®»­­ ¿¬¬®¿½¬·±² ¬± ÉÍÐò Ø±©»ª»®ô ÉÍÐ ¸¿­ ¿ ´·³·¬»¼ »ºº»½¬ò Ì¸»
°®»­»²½» ±º ¸·¹¸ó®¿²µ»¼ ßÔÔóÚÌóÎ ½±²º·²»­ ­¬®»­­ ­¸·º¬ ·² ¿°°»¿®·²¹ ±²´§ ·² ±¼¼ó­§´´¿¾´»
©±®¼­ ©·¬¸ ±¾­¬®«»²¬ °»²«´¬­ ¿²¼ ­±²±®¿²¬ «´¬·³¿­ò ×² ¿´´ ±¬¸»® ±½½¿­·±²­ô ­¬®»­­·²¹ ­§´´¿¾´»­
©·¬¸ ±¾­¬®«»²¬ ±²­»¬­ »¿®´§ ·² ¬¸» ©±®¼ ±ºº»®­ ¿ ­³¿´´ ¹¿·² ·² ¬»®³­ ±º ÉÍÐô ¾«¬ °®±¼«½»­
³¿­­·ª» ª·±´¿¬·±²­ ±º ßÔÔóÚÌóÎ ¬¸¿¬ ½¿²²±¬ ¾» ½±³°»²­¿¬»¼ º±®å ¸»²½» ¬¸» ®¸§¬¸³·½ °¿¬¬»®² ·­
°®»­»®ª»¼ò

Ò»¨¬ô × ¼·­½«­­ É±®¼ Ó·²·³¿´·¬§ ·² Þ»´´¿ Ý±±´¿ò Ì¸·­ ·­ ­¿¬·­º·»¼ ¾§ ¾·³±®¿·½ ©±®¼­
­«½¸ ¿­ ÊÊô ÊÝ ¿²¼ô ­«®°®·­·²¹´§ô ÝÊò

øí÷ ¿ò Ê ö ½ò ÊÊ §¿ �¹±±¼� »ò ÝÊ �· �º¿­¬�

¾ò Ý ö ¼ò ÊÝ ² � �¼¿®µô ²·¹¸¬�

Ì¸» °®±¾´»³ ·­ ¸±© ÝÊ ½¿² ­¿¬·­º§ É¼Ó·² ·º ·¬ ·­ ³±²±³±®¿·½ò Þ¿¹»³·¸´ øïççè÷ °®±°±­»­
¬¸¿¬ É¼Ó·² ·­ ¿² ·²°«¬ ½±²¼·¬·±² ¿²¼ ¿­­«³»­ ¬¸¿¬ ¿´´ ­»¹³»²¬­ ­¬¿®¬ ±ºº ¿­ «²¼»®´§·²¹´§
³±®¿·½ò ×² ¬¸» ·²°«¬ ¬¸»²ô ÝÊ ·­ ¾·³±®¿·½ò Ü«®·²¹ ­§´´¿¾·º·½¿¬·±² ±²­»¬­ ´±­» ¬¸»·® ³±®¿­ò Í«½¸
¿ ª·»© ·­ «²¼»­·®¿¾´» ©·¬¸·² ÑÌ ©¸»®» ¿´´ ½±²­¬®¿·²¬­ ¸¿ª» ¬± ¾» ·³°±­»¼ ·² ¬¸» ±«¬°«¬ò ×
½´¿·³ ¬¸¿¬ ¬®»¿¬·²¹ ÉÜÓ×Ò ¿­ ¿² ±«¬°«¬ ½±²­¬®¿·²¬ ¿²¼ ¿´´±©·²¹ ÝÊó±²´§ ©±®¼­ ¬± ¾»
¾·³±®¿·½ ·² ¬¸» ±«¬°«¬ ½¿² ­±´ª» ¬¸·­ °®±¾´»³ò

×² ¾·¹¹»® ©±®¼­ô ÉÜÓ×Ò ½¿² ¾» ¿½¸·»ª»¼ ¾§ ±¬¸»® ³»¿²­ ­± ¸¿ª·²¹ ³±®¿·½ ±²­»¬­ ·­
­«°»®º´«±«­ò Ý±²º·®³¿¬·±² º±® ¬¸·­ ½±³»­ º®±³ Î±±¬ Ó¿¨·³¿´·¬§ º¿½¬­ ©¸»®» ®±±¬­ ³¿¨·³¿´´§
·²½´«¼» º±«® ³±®¿­ ¿²¼ ½®«½·¿´´§ ±²­»¬­ ½±²¬®·¾«¬» ²± ³±®¿­ò × ½±²½´«¼» ¬¸¿¬ ±²­»¬­ ¿®» ³±®¿·½
±²´§ ¬± ­¿¬·­º§ «²¼±³·²¿¬»¼ ÉÜÓ×Òò



Ð±´¿® Ì±²» ·² Õ¿²«®·

Ö±½¸»² Ì®±³³»®ô Ë²·ª»®­·¬§ ±º Ð±¬­¼¿³
¶¬®±³³»®à«±­ò¼»

±º ¿ ´±© ¬±²»ô ¿²¼ ´±© ¬±²» ·² ¬¸» ½±²¬»¨¬ ±º ¿ ¸·¹¸ ¬±²»ò Ì¸·­ °¸»²±³»²±²ô ½¿´´»¼
Ä°±´¿® ¬±²»þ ·² ¬¸» °¸±²±´±¹·½¿´ ´·¬»®¿¬«®» ø­»» Ç·°ô îððîæïëçå ¿²¼ ®»º»®»²½»­ ½·¬»¼ ¬¸»®»÷ô
·­ °®±¾´»³¿¬·½ º±® ®»­¬®·½¬·ª» ¿½½±«²¬­ ±º ¬±²¿´ °¸±²±´±¹§ ­·²½» ·¬ ­»»³­ ¬± ®»¯«·®» ¿²
»¯«·ª¿´»²¬ ±º ¿´°¸¿ó®«´»­ øÝ¸±³­µ§ ¿²¼ Ø¿´´»ô ïçêè÷ò ×² ´·²» ©·¬¸ Ø§³¿² øïççê÷ô × ¿®¹«»

ïççî÷ô ½¿² ¾» ½¿°¬«®»¼ ©·¬¸±«¬ ³»½¸¿²·­³­ ±º ¬¸·­ ¬§°» ¿²¼ ¼»®·ª»­ º®±³ ·²¼»°»²¼»²¬´§
³±¬·ª¿¬»¼ ±°¬·³¿´·¬§ó¬¸»±®»¬·½ ½±²­¬®¿·²¬­ò

×² Õ¿²«®·ô ¿ °±´¿® ¬±²» ¿®·­»­ ·² ³¿²§ ª»®¾ °¿®¿¼·¹³­ô ­«½¸ ¿­ ¬¸» ·³°»®º»½¬ º±®³­ò

¸·¹¸ ø±® º¿´´·²¹ô ·ò»ò ¸·¹¸ó´±© ¿­ ·² ­ ÷ò ×º ¬¸» ¬±²» ±º ¬¸» ®±±¬ ·­ ¸·¹¸ô ¬¸» º±´´±©·²¹

øï÷ ¿ò µ¿®ô ù½¿®ª»ù ¾ò ô ù¾®·²¹ù

­¹ °´

ï µ¿® µ·²
î µ¿® ³·²
í ­

­¹ °´

ï µ·²
î ³·²
í

Ì¸¿¬ ¬±²» °±´¿®·¬§ ¸»®» ·­ ¼«» ¬± ³±®°¸±´±¹·½¿´ º¿½¬±®­ ²±¬ ¬± ¿ °¸±²±´±¹·½¿´ ®»­¬®·½¬·±²
ø­¿§ ¬¸» ÑÝÐ÷ ½¿² ¾» ­»»² º®±³ ¬¸» º¿½¬ ¬¸¿¬ ¿¼¶¿½»²¬ ´±© ¬±²»­ ¿®» ¿´´±©»¼ ·² ¬¸»

µ·²ô ¾«¬ ¿´­± º®±³ ¬¸» ½±³°¿®·­±² ©·¬¸ ±¬¸»® °¿®¿¼·¹³­ ©¸·½¸

·­ ¬¸¿¬ ·³°»®º»½¬ ó·²
²±¬ ¿­­±½·¿¬»¼ ¬± ­§´´¿¾´»­ ±® ­»¹³»²¬­ò Ì¸·­ °¿¬¬»®² ­«®º¿½»­ ·² ¾±¬¸ô ¸·¹¸ó¬±²» ¿²¼

øî÷ Ú´±¿¬·²¹ Ì±²»­æ Ø Ô Ø Ô
¶ ¶ ¶ ¶

Í»¹³»²¬­ñÍ§´´¿¾´»­æ µ¿ò ® µ·²
¶ ¶ ¶ ¶

Ð®»¿­­±½·¿¬»¼ Ì±²»­æ Ô Ô Ø Ô

·¼»²¬·½¿´ ¬±²»­ ©¸·½¸ ¿®» «²¼»®´§·²¹´§ ¿­­±½·¿¬»¼ ©·¬¸ ®±±¬­ ¿²¼ ·³°»®º»½¬ ó·²ò Ì¸» »¨¿½¬
°±­·¬·±² ·­ ¼»®·ª»¼ º®±³ ¹»²»®¿´ ±°¬·³¿´·¬§ó¬¸»±®»¬·½ ½±²­¬®¿·²¬­ ±² ¬±²»ô ²¿³»´§ «²ª·±ó
´¿¬»¼ öÚÔÑßÌô ÓßÈóÌÑÒÛô ÍÐÛÝ×ÚÇ ¿²¼ ËÒ×ÏËÛÒÛÍÍ ¼±³·²¿¬·²¹ ÒÑóÚËÍ×ÑÒò
Ú±® ´±©ó¬±²» ®±±¬­ô øî¿÷ ·­ ¬¸» ±²´§ ­¬®«½¬«®» ²±¬ ª·±´¿¬·²¹ ¬¸»­» ½±²­¬®¿·²¬­ò Ú«­·±²

ïççé÷ò Ú·²¿´´§ô × ­¸±© ¬¸¿¬ ¬¸» ¿²¿´§­·­ ¿´­± »¨¬»²¼­ ­¬®¿·¹¸¬º±®©¿®¼´§ ¬± º±®³­ ©·¬¸

Ì¸» ¿ª±·¼¿²½» ±º ½±²­±²¿²¬ ®»°»¬·¬·±² ©·¬¸·² ©±®¼­

Ö±±­¬ ª¿² ¼» É»·¶»®ô Ô«²¼ Ë²·ª»®­·¬§ô ª¼©»·¶»®à´·²¹ò´«ò­»

Ð®»ª·±«­ ®»°±®¬­ ¸¿ª» ­¸±©² ¬¸¿¬ ¬¸» ®»°»¬·¬·±² ±º ¿ ½±²­±²¿²¬ ©·¬¸·² ¿ ©±®¼ ¬»²¼­ ¬± ¾»

¿ª±·¼»¼ò Ó½ß®¬¸§ øïçèê÷ô º±® ·²­¬¿²½»ô ­¸±©»¼ ¬¸¿¬ ß®¿¾·½ ¬®·´¿¬»®¿´ ¿²¼ ¯«¿¼®·´¿¬»®¿´ ®±±¬­
«­«¿´´§ ´¿½µ ·¼»²¬·½¿´ ½±²­±²¿²¬­ò Ú«®¬¸»®³±®»ô ·¬ ·­ ¿ ½±³³±² °¸»²±³»²±² ·² ³¿²§

´¿²¹«¿¹»­ ¬¸¿¬ ­«ºB¨»­ ¿®» ¼»´»¬»¼ ©¸»² ¬¸» B²¿´ ½±²­±²¿²¬ ·² ¬¸» ­¬»³ ·­ ¸±³±°¸±²±«­
©·¬¸ ¬¸» ½±²­±²¿²¬ ·² ¬¸» ­«ºB¨ øÍ¬»³¾»®¹»®ô ïçèï÷ò ß ³±®» ·²º±®³¿´ ±¾­»®ª¿¬·±² ·­ ¬¸¿¬

¬©± ·¼»²¬·½¿´ ½±²­±²¿²¬­ ¿®» ¿ ¬§°·½¿´ ½¸¿®¿½¬»®·­¬·½ ±º ¿ º»© ­°»½·¿´ ½¿¬»¹±®·»­ ·² ¬¸»
´»¨·½±²æ ±²±³¿¬±°±»¬·½ ©±®¼­ ø»ò¹òô ô ô ÷ô ©±®¼­ ©·¬¸ ¿ ²»¹¿¬·ª»

½±²²±¬¿¬·±² ø»ò¹òô ô ô ÷ô ±® ©±®¼­ ¬¸¿¬ ¿®» ¬§°·½¿´´§ «­»¼ ¾§ ½¸·´¼®»² ø»ò¹òô

ô ô ÷ò

Ì¸» °«®°±­» ±º ¬¸» °®»­»²¬ ­¬«¼§ ·­ ¬± ­«°°±®¬ ¬¸»­» ±¾­»®ª¿¬·±²­ ©·¬¸ »¨°»®·³»²¬¿´ ¼¿¬¿ò

Ú±® ¬¸·­ °«®°±­»ô ¬¸» ²«³¾»® ±º ©±®¼­ ©·¬¸ ·¼»²¬·½¿´ ½±²­±²¿²¬­ ·² ¿ ´¿²¹«¿¹» ©¿­ ½±«²¬»¼ô
¿²¼ ½±³°¿®»¼ ¬± ¬¸» »¨°»½¬»¼ ²«³¾»® ø­»» ¾»´±©÷ ±º ©±®¼­ ©·¬¸ ·¼»²¬·½¿´ ½±²­±²¿²¬­ô ·²

±®¼»® ¬± »­¬¿¾´·­¸ ©¸»¬¸»® ¬¸» ±¾­»®ª»¼ ²«³¾»®­ ©»®» ­·¹²·B½¿²¬´§ ´±©»® ¬¸¿² ¬¸» »¨°»½¬»¼

²«³¾»®­ò Ì¸» ½±³°¿®·­±² ©¿­ ¼±²» ·² ¬¸» ´¿²¹«¿¹»­ Í©»¼·­¸ô Ù»®³¿²ô Ü«¬½¸ ¿²¼ Û²¹´·­¸ò

Ì¸» ³¿¬»®·¿´ ¬¸¿¬ ©¿­ «­»¼ ½±²­·­¬»¼ ±º ³±²±­§´´¿¾·½ ¿²¼ ¾·­§´´¿¾·½ ³±²±³±®°¸»³·½

©±®¼­ ·² ¬¸» º±«® ´¿²¹«¿¹»­ò Ì¸» Ü«¬½¸ô Ù»®³¿² ¿²¼ Û²¹´·­¸ ©±®¼­ ©»®» ­»´»½¬»¼ º®±³ ¬¸»
Ý»´»¨ ´»¨·½¿´ ¼¿¬¿¾¿­»ô ¿²¼ ¬¸» Í©»¼·­¸ ©±®¼­ ©»®» °®±ª·¼»¼ ¾§ ¬¸» ¼»°¿®¬³»²¬ ±º

´·²¹«·­¬·½­ ¿¬ Ù±¬¸»²¾«®¹ Ë²·ª»®­·¬§ò

Ì¸» ®»´¿¬·ª» º®»¯«»²½·»­ ±º ¬¸» ½±²­±²¿²¬­ ·² ¼·ºº»®»²¬ °±­·¬·±²­ ©·¬¸·² ¬¸» ©±®¼­ ø·ò»òô
©±®¼ ±²­»¬ô ­»½±²¼ ­§´´¿¾´» ±²­»¬ô B®­¬ ­§´´¿¾´» ½±¼¿ô ©±®¼ ±ºº­»¬÷ ©»®» ¼»¬»®³·²»¼ ¿²¼

«­»¼ ¬± ½¿´½«´¿¬» ¬¸» »¨°»½¬»¼ ²«³¾»®­ ±º ©±®¼­ ©·¬¸ ·¼»²¬·½¿´ ½±²­±²¿²¬­ò Ì¸» º±´´±©·²¹
»¨¿³°´» ·´´«­¬®¿¬»­ ¬¸» ½¿´½«´¿¬·±²ò

Ì¸» Û²¹´·­¸ ©±®¼´·­¬ ½±²¬¿·²»¼ íîïè ©±®¼­ ©·¬¸ ±²» ±® ³±®» ½±²­±²¿²¬­ ·² ¬¸» ©±®¼ ±²­»¬

¿²¼ ±ºº­»¬ô ¾«¬ ²±¬ ·² ©±®¼ó³»¼·¿´ °±­·¬·±² ø»ò¹òô ô ô ô »¬½ò÷ò ×²½´«¼»¼ ·² ¬¸»­»
©»®» ­»ª»² ©±®¼­ ·² ©¸·½¸ ¬¸» ½±²­±²¿²¬ ñ²ñ ±½½«®®»¼ ·² ¾±¬¸ °±­·¬·±²­ ø ô ô ô

ô ô  ¿²¼ ÷ò Ì¸» ®»´¿¬·ª» º®»¯«»²½·»­ ±º ¬¸» ½±²­±²¿²¬ ñ²ñ ·² Û²¹´·­¸ ·²

©±®¼ó·²·¬·¿´ ¿²¼ ©±®¼óB²¿´ °±­·¬·±² ©»®» ðòðíë ¿²¼ ðòïéí ®»­°»½¬·ª»´§ò Ì¸» »¨°»½¬»¼

²«³¾»® ±º ©±®¼­ ©·¬¸ ñ²ñ ·² ¾±¬¸ °±­·¬·±²­ ©±«´¼ ¬¸»®»º±®» ¾» ðòðíë  ðòïéí ã ïçòììò Ì¸»

¼·ºº»®»²½» ¾»¬©»»² ¬¸» ±¾­»®ª»¼ ¿²¼ ¬¸» »¨°»½¬»¼ º®»¯«»²½§ ·­ ­·¹²·B½¿²¬ ø±²»ó¬¿·´»¼

¾·²±³·¿´÷ò

Ñª»®¿´´ô ¬¸» ®»­«´¬­ ½±²B®³»¼ ¬¸» ±¾­»®ª¿¬·±² ¬¸¿¬ ®»°»¿¬»¼ ½±²­±²¿²¬­ ¬»²¼ ¬± ¾» ¿ª±·¼»¼ò
Ò»¿®´§ ¿´´ »¨°»½¬»¼ ²«³¾»®­ »¨½»»¼»¼ ¬¸» ±¾­»®ª»¼ ²«³¾»®­ ·² ¿´´ º±«® ´¿²¹«¿¹»­ò Ì¸»

¬±¬¿´ »¨°»½¬»¼ ²«³¾»®­ ©»®» ¿°°®±¨·³¿¬»´§ ¬©·½» ¿­ ¸·¹¸ ¿­ ¬¸» ¬±¬¿´ ±¾­»®ª»¼ ²«³¾»®­ò
×²¬»®»­¬·²¹´§ô ·² ¿´´ º±«® ´¿²¹«¿¹»­ ¬¸» ¼·ºº»®»²½»­ ¾»¬©»»² ¬¸» ±¾­»®ª»¼ ¿²¼ ¬¸» »¨°»½¬»¼

²«³¾»®­ ©»®» ´¿®¹»­¬ º±® ¬¸» ½±²­±²¿²¬­ ñ´ñ ¿²¼ ñ®ñò Ñ¬¸»® ½±²­±²¿²¬­ º±® ©¸·½¸ ¬¸»
¼·ºº»®»²½» ¾»¬©»»² »¨°»½¬»¼ ¿²¼ ±¾­»®ª»¼ ²«³¾»®­ ©»®» ½±²­·­¬»²¬´§ ´¿®¹» ©»®» ñ¼ô ºô ­ô ¬ô

²ñò ß²±¬¸»® ·²¬»®»­¬·²¹ B²¼·²¹ ©¿­ ¬¸¿¬ô ¿´­± ·² ¿´´ º±«® ´¿²¹«¿¹»­ô ¬¸» ½±²­±²¿²¬ ñ¾ñ

­¸±©»¼ ¬¸» ±°°±­·¬» °¿¬¬»®²ô ·ò»òô ¬¸» ±¾­»®ª»¼ ²«³¾»® ±º ©±®¼­ ·² ©¸·½¸ ñ¾ñ ±½½«®®»¼ ¬©·½»

©¿­ ¸·¹¸»® ¬¸¿² ¬¸» »¨°»½¬»¼ ²«³¾»®ò Ì¸·­ B²¼·²¹ ©¿­ ­»»² ³±­¬ ½´»¿®´§ ·² Ü«¬½¸ ¿²¼
Û²¹´·­¸ô ¿²¼ ¬± ¿ ´»­­»® »¨¬»²¬ô ·² Í©»¼·­¸ ¿²¼ Ù»®³¿²ò Ì¸»­» ®»­«´¬­ ©·´´ ¾» ¼·­½«­­»¼ ·²

º«®¬¸»® ¼»¬¿·´ ¿¬ ¬¸» ½±²º»®»²½»ò



Ï«¿­·ó±°¿½·¬§ ¿²¼ Ø¿®³±²·½ Í°¿²­ ·² Í·´´§ ¿²¼ Ó»¹·­¬· Ù®»»µ
Ó¿®½ ª¿² Ñ±­¬»²¼±®°ô Ó»»®¬»²­ ×²­¬·¬«¬» ú ß²¬¸· Î»ª·¬¸·¿¼±«ô Ë²·ª»®­·¬§ ±º ¬¸» ß»¹»¿²

³¿®½òª¿²ò±±­¬»²¼±®°à³»»®¬»²­òµ²¿©ò²´ ú ®»ª·¬¸·¿¼±«à®¸±¼»­ò¿»¹»¿²ò¹®

ß ²«³¾»® ±º Ù®»»µ ¼·¿´»½¬­ ¼»ª»´±°»¼ ¿ °¸±²±´±¹·½¿´ °®±½»­­ ª»®§ ­·³·´¿® ¬± Ê±©»´
Ø¿®³±²§ øÊØ÷ ¼«» ¬± ¿ ´±²¹ °»®·±¼ ±º ½±²¬¿½¬ ©·¬¸ Ì«®µ·­¸ò ×² ¬¸·­ °¿°»®ô ©» º±½«­ ±² Í·´´§

¿²¼ Ó»¹·­¬·ô ¸·¬¸»®¬± «²µ²±©² ·² ¬¸» ´·¬»®¿¬«®»ô ·² ±®¼»® ¬± ­¬«¼§ ¬¸» ·²¬»®¿½¬·±² ¾»¬©»»² ÊØ

¿²¼ ª±©»´ »°»²¬¸»­·­ò Ì¸·­ ·²¬»®¿½¬·±² °±­»­ ¿ °«¦¦´» º±® ­«®º¿½»ó¾¿­»¼ ¿½½±«²¬­ ±º

°¸±²±´±¹§ ­·²½» ·¬ ´±±µ­ ±°¿¯«»ò É» °®±°±­» ¬¸¿¬ ²± »¨¬®¿ ¬¸»±®»¬·½¿´ ¼»ª·½»­ P ­«½¸ ¿­
Ñ«¬°«¬óÑ«¬°«¬ Ý±®®»­°±²¼»²½» ±® Í§³°¿¬¸§ P ¿®» ²»»¼»¼ ¬± ¿½½±«²¬ º±® ¬¸»­» °¸»²±³»²¿ô

±²½» ©» ¿½½»°¬ ¿°°®±°®·¿¬» ¬¸»±®·»­ ±º °¸±²±´±¹·½¿´ ®»°®»­»²¬¿¬·±²­ ¿²¼ »¨¬»²¼ ¬¸» ²±¬·±² ±º
ÝÑÒÌß×ÒÓÛÒÌ ¬± ¬¸» °¸±²±´±¹§ó³±®°¸±´±¹§ ·²¬»®¿½¬·±²ò Ë²´·µ» ·² Í¬¿²¼¿®¼ Ù®»»µô ·² Í·´´§

¿²¼ Ó»¹·­¬·ô ½±³°´»¨ ±²­»¬ ½´«­¬»®­ ¿®» ²±¬ ¬±´»®¿¬»¼ ¿²¼ ¿®»ô ¬¸»®»º±®»ô ¾®±µ»² «° ¾§ ¬¸» ¸·¹¸
ª±©»´ ñ·ñò ×²¬»®»­¬·²¹´§ô ÊØ ·² Í·´´§ øÜ¿©µ·²­ ïçïêô Õ±­¬¿µ·­ ïçêè÷ ¿ºº»½¬­ ¬¸» »°»²¬¸»¬·½

ª±©»´æ ñ°­¿ò®·òñ Lº·­¸Kô ñ¬®»ò²±òñ L¬®¿·²K ª­ò ñµ¿ò­¬®±òñ L½¿­¬´»Kô ñ¿ò­°®±­òñ

L©¸·¬»Kò øË²­¬®»­­»¼ ³·¼ ª±©»´­ ®¿·­»ò÷ ×² ¬¸·­ ®»­°»½¬ô Í·´´§ ½±²¬®¿­¬­ ©·¬¸ ¿²±¬¸»®

¼·¿´»½¬ ±º ¬¸» ­±«¬¸»®² ¦±²»ô ²¿³»´§ Ó»¹·­¬· øÐ¿²¬»´·­ îððî÷ô ©¸·½¸ ¿´­± »¨¸·¾·¬­ ÊØ ¿²¼

»°»²¬¸»­·­å ¸»®»ô ¸±©»ª»®ô ÊØ ¼±»­ ²±¬ ¿ºº»½¬ »°»²¬¸»¬·½ ª±©»´­æ ñ¿ò¬³±­òñ L­¬»¿³Kô

ñµ¿ò°²±­òñ L­³±µ»Kò Ûª·¼»²¬´§ô ¬¸·­ ·­ ¿² »¨¿³°´» ±º ½±«²¬»®º»»¼·²¹ ±°¿½·¬§ò ×² ®«´»ó

¾¿­»¼ ¬»®³­ô »°»²¬¸»­·­ °®»½»¼»­ ÊØ ·² Í·´´§ô ©¸»®»¿­ ¬¸» ±°°±­·¬» ±®¼»® ¿°°´·»­ ·² Ó»¹·­¬·ò

Ë²¼»® ¬¸·­ ¿°°®±¿½¸ô ·¬ ­¬·´´ ®»³¿·²­ ¿ ¯«»­¬·±² ©¸§ô »ª»² ·² Í·´´§ô ¬¸» ¸¿®³±²·½ ª±©»´ ·­ ±²´§

¬¸» ¬¿®¹»¬ ¿²¼ ²»ª»® ¬¸» ¬®·¹¹»® ±º ÊØò Ñ«® ¿½½±«²¬ ·­ ¾¿­»¼ ±² ¬¸» ¬¸»±®§ ±º ØßÎÓÑÒ×Ý

ÍÐßÒÍ øØÍô Ó½Ý¿®¬¸§ îððì÷ô ¿½½±®¼·²¹ ¬± ©¸·½¸ »ª»®§ º»¿¬«®» ¼·ª·¼»­ ¬¸» ©±®¼ ·²¬± ¿
²«³¾»® ±º ØÍ­ò ×º ¿¼¶¿½»²¬ ­»¹³»²¬­ ­¸¿®» ¿ º»¿¬«®»ô ¬¸»§ ¿®» ·² ¬¸» ­¿³» ­°¿²æ ±²» ±º ¬¸»³ ·­

¬¸» ¸»¿¼ ¿²¼ ¼»º·²»­ ¬¸» º»¿¬«®» ª¿´«» º±® ¬¸» ©¸±´» ­°¿²ò ÊØ ·­ ®»­¬®·½¬»¼ ¾§ ¿ ½±²­¬®¿·²¬
©¸·½¸ ®»¯«·®»­ ¿ ©±®¼ ¬± ¸¿ª» ¿­ º»© ­°¿²­ ¿­ °±­­·¾´» P ·² ¬¸» ±°¬·³¿´ ½¿­»ô »¨¿½¬´§ ±²»ò É»

°®±°±­» ¬¸¿¬ ·² ¾±¬¸ ¼·¿´»½¬­ô ¼·ºº»®»²¬ ØÍ­ ¿®» º±®³»¼ ¿¬ ¬¸» ¾»¹·²²·²¹ ¿²¼ ¿¬ ¬¸» »²¼ ±º ¬¸»
©±®¼ò Í°»½·º·½¿´´§ô ·² Ó»¹·­¬·ô ÊØ ·­ »¨°®»­­»¼ ¿­ ª±©»´ ½±°§·²¹ ·² ·²·¬·¿´ ØÍ­ô »ò¹ò

ñª»´±²·ñ L²»»¼´»Kô ñ½»²«® ±ñ L²»©Kô ¿²¼ ¿­ ­°®»¿¼·²¹ ±º ¾¿½µ²»­­ ¿²¼

®±«²¼²»­­ ·² º·²¿´ ØÍ­ô »ò¹ò ñª®¿ ±´·ñ L¾®¿½»´»¬Kò Ì¸» º±®³¿¬·±² ±º ØÍ­ ¼»°»²¼­ ±² ¬¸»

°±­·¬·±² ±º ­¬®»­­æ ¬¿®¹»¬·²¹ ¿ ­¬®»­­»¼ ª±©»´ ·­ ¹»²»®¿´´§ ¿ª±·¼»¼ò Û¨¿³°´»­ ´·µ»

ñª®¿ ±´·ñ ô ¸±©»ª»®ô ­¸±© ¬¸¿¬ ©¸»² ¬¸» ­¬®»­­»¼ ª±©»´ ½¿²²±¬ »­½¿°» ÊØô ¬¸» º·²¿´ ØÍ

°®»ª¿·´­ ±ª»® ¬¸» ·²·¬·¿´ ±²»ò øÍ·´´§ ÊØ ·­ ­·³·´¿® ©·¬¸ ­±³» ³·²±® ¼·ºº»®»²½»­ ¬± ¾» °±·²¬»¼

±«¬ ·² ¬¸» ¬¿´µò÷ Ì¸» ­»½±²¼ ½±³°±²»²¬ ±º ±«® ¿²¿´§­·­ ¼®¿©­ ±² ÓÑÎ ÐØÑÔÑÙ×ÝßÔ

ÎÛÝÑÊÛÎßÞ×Ô×ÌÇô ©¸·½¸ ®»¯«·®»­ô ·²º±®³¿´´§ô ³±®°¸±´±¹·½¿´ ­¬®«½¬«®» ¬± ³·®®±® °¸±²±´±¹·½¿´
­¬®«½¬«®»ò Ú±´´±©·²¹ Ê¿² Ñ±­¬»²¼±®° øîððì÷ô ©» °®±°±­» ¿ °¸±²±´±¹·½¿´ ¬¸»±®§ ¬¸¿¬ ¿´´±©­

¿½½»­­ ¬± ³±®°¸±´±¹·½¿´ ·²º±®³¿¬·±² ¾§ »¨¬»²¼·²¹ ¬¸» ÑÌ ²±¬·±² ±º ÝÑÒÌß×ÒÓÛÒÌ ¬±
³±®°¸±´±¹§æ °¸±²±´±¹·½¿´ ³¿¬»®·¿´ ­¸±«´¼ ¾» ½±²¬¿·²»¼ ·² ·¬­ ³±®°¸±´±¹·½¿´ ­°±²­±®ò ×²

°¿®¬·½«´¿®ô ©» ¿®¹«» ¬¸¿¬ ¬¸» º±´´±©·²¹ ½±²¼·¬·±²­ ¸±´¼ º±® ØÍ­æ ø·÷ Ì¸» ¸»¿¼ ±º ¿ ØÍ ­¸±«´¼
¾» Å½±²¬¿·²»¼Ã ·² ¿ ³±®°¸±´±¹·½¿´ ¼±³¿·²ô ø··÷ ß´´ ­»¹³»²¬­ ·² ¿ ØÍ ­¸±«´¼ ¾» Å½±²¬¿·²»¼Ã ·²

¬¸» ³±®°¸±´±¹·½¿´ ¼±³¿·² ±º ¬¸» ¸»¿¼ò Ì¸» ³±®°¸±´±¹·½¿´ ¼±³¿·² ±º ¿ ­»¹³»²¬ ·­ô ®±«¹¸´§ô
¬¸» ©±®¼ ·¬ ¾»´±²¹­ ¬± «²¼»®´§·²¹´§ò Ý´»¿®´§ô ø·÷ ¿²¼ ø··÷ ­¬¿²¼ ·² ¿ Ð¿²·²·¿² ®»´¿¬·±²æ ·º ¿ º±®³

ª·±´¿¬»­ ø·÷ô ·¬ ©·´´ ¿´­± ª·±´¿¬» ø··÷ô ¾«¬ ²±¬ ª·½» ª»®­¿ò ß½½±®¼·²¹ ¬± ø·÷ô ©»´´óº±®³»¼ ØÍ

½¿²²±¬ ¸¿ª» ¸»¿¼­ ¬¸¿¬ ´¿½µ ¿ ³±®°¸±´±¹·½¿´ ¼±³¿·²ò Ì¸«­ô »°»²¬¸»¬·½ ª±©»´­ ½¿²²±¬ ¯«¿´·º§

¿­ ¸»¿¼­ ¿²¼ô ½±²­»¯«»²¬´§ô ½¿² ²»ª»® ¿½¬ ¿­ ¬®·¹¹»®­ øÍ·´´§÷ò Ú«®¬¸»®³±®»ô ø··÷ ·³°±­»­ ¿
­¬®·½¬»® ½±²¼·¬·±² ±² ØÍ­ ­·²½» ·¬ ®»¯«·®»­ ¿´´ ±º ·¬­ ­»¹³»²¬­ ¬± ¾» ·² ±²» ³±®°¸±´±¹·½¿´

¼±³¿·²ò Ì¸·­ ·³°´·»­ ¬¸¿¬ »°»²¬¸»¬·½ ª±©»´­ ½¿²²±¬ ¾» ·²½´«¼»¼ ·² ¿ ØÍ ¿²¼ô ¿­ ¿ ®»­«´¬ô ½¿²
²»ª»® ¸¿®³±²·¦» øÓ»¹·­¬·÷ò

Ù·ª»² ¬¸»­» ¿­­«³°¬·±²­ô ¿ °«®»´§ ³±²±­¬®¿¬¿´ ¬¸»±®§ ½¿² »¿­·´§ ¿½½±«²¬ º±® ¬¸»
¼»­½®·¾»¼ º¿½¬­ô ¿²¼ ²± ®»º»®»²½» ²»»¼­ ¬± ¾» ³¿¼» ¬± »¨¬®¿ ®»°®»­»²¬¿¬·±²­ ±® ¼»®·ª¿¬·±²­ò

×­ °¸±²±´±¹·½¿´ ¼»¿º²»­­ º®»¯«»²½§ó¼»°»²¼»²¬ á

¬¸» ½¿­» ±º ´·¿·­±² ½±²­±²¿²¬ ·² Ú®»²½¸
Í±°¸·» É¿«¯«·»®óÙ®¿ª»´·²»­ øï÷ ú Ò±�´ Ò¹«§»² øî÷

øï÷ Ü»°¬ Í½·»²½»­ ¼« ´¿²¹¿¹»ô Ë²·ªò Ò¿²¬»­ô Ú®¿²½»

 øî÷ Ô¿¾±®¿¬±·®» Ð¿®±´» ú Ô¿²¹¿¹»ô ÝÒÎÍ ú Ë²·ªò Ð®±ª»²½»ô ß·¨ó»²óÐ®±ª»²½»ô Ú®¿²½»
©¿«¯«·»®­à©¿²¿¼±±òº® ²¹«§»²à´°´ò«²·ªó¿·¨òº®

×² Ú®»²½¸ô ´·¿·­±² ®»º»®­ ¬± ¬¸» ¿°°»¿®¿²½» ±º ¿ ´¿¬»²¬ ½±²­±²¿²¬ ¿¬ ¿ ´»¨·½¿´ ¾±«²¼¿®§

¾»º±®» ¿ ª±©»´ ·²·¬·¿´ ©±®¼ ·² ©±®¼­ ¬¸¿¬ ·² ±¬¸»® ½±²¬»¨¬­ »²¼ ·² ¿ ª±©»´ øþ«² »²º¿²¬þ æ þ«²þ

ÅÛ÷Ã õ þ»²º¿²¬þ Åß÷ºß÷Ã ·­ °®±²±«²½»¼ ÅÛ÷²ß÷ ºß÷Ãô ÷ô ¬¸·­ ´¿¬»²¬ ½±²­±²¿²¬ ½±«´¼ ¾» ®»¿´·­»¼ ¿¬

¬¸» ±²­»¬ ±º ¬¸» ­»½±²¼ ©±®¼ øÅÛ÷²ß÷ºß÷Ã ·­ ¹»²»®¿´´§ ­§´´¿¾·º·»¼ ÅÛ÷Ä²ßÄ÷ºß÷Ãô Å´u°u¬·¬¿³·Ã ·­

¹»²»®¿´´§ Å´uÄ°uÄ¬·Ä¬¿Ä³·Ãô ÷ô ¾«¬ ·¬ ½±«´¼ ¿´­± ¾» ®»¿´·­»¼ ¿­ ¿ ½±¼¿ ±º ¬¸»
º·®­¬ ©±®¼ øÛ²½®»ª�ô ïçèè÷ò Þ«¬ ´·¿·­±² ·­ ²±¬ ¿´©¿§­ ®»¿´·­»¼ æ ·² ­±³» ½±²¬»¨¬­ô ´·¿·­±² ·­

½±³°´»¬»´§ ±¾´·¹¿¬±®§ô øÅÛ÷²ß÷ºß÷Ã Y «² »²º¿²¬ Xô ¿ ½¸·´¼÷ ·² ±¬¸»® ½¿­»­ ·¬ ·­ º¿½«´¬¿¬·ª»

øÅ¼»­Ñ´¼¿¦ß÷¹´ÛÃ ñ Å¼»­Ñ´¼¿ß÷¹´ÛÃ Y ¼»­ ­±´¼¿¬­ ¿²¹´¿·­ X Þ®·¬·­¸ ­±´¼·»®­÷ ¿²¼ ·² ­±³» ½¿­»­

º±®¾·¼¼»² øöÅÛ÷­Ñ´¼¿¬ß÷¹´ÛÃ Y «² ­±´¼¿¬ ¿²¹´¿·­ X ¿ Þ®·­¬·­¸ ­±´¼·»®÷ò

Ì©± ³¿·² ¿´¬»®²¿¬·ª» ½±²½»°¬·±²­ ±º ´·¿·­±² ½±«´¼ ¾» °®±°±­»¼ò
Ñ²» ½±«´¼ ½±²­·¼»® ¬¸¿¬ô ¾±¬¸ º±® °®±¼«½¬·±² ¿²¼ °»®½»°¬·±²ô ¬¸» ­°»¿µ»®ó¸»¿®»® «­»­

°¸±²±´±¹·½¿´ ¿¾­¬®¿½¬ ®»°®»­»²¬¿¬·±²­ ±º ´·¿·­±²ò ×¬ ½±«´¼ ¾» º±®³¿´·¦»¼ ·² ¼·ºº»®»²¬ ©¿§­ øº±® ¿

®»ª·»© ­»» Û²½®»ª�ô ïçèèô Ð¿®¿¼·­ ú Û´ Ú»²²»ô ïççë÷ò Þ«¬ ©¸¿¬»ª»® ¬¸» º®¿³»©±®µô
®»¿´·­¿¬·±² ø±® ¿¾­»²½» ±º ®»¿´·­¿¬·±²÷ ±º ´·¿·­±² ·­ ½±²­¬®¿·²»¼ ¾§ ¬¸» °®±­±¼·½ô ³±®°¸±´±¹·½¿´

¿²¼ ­§²¬¿½¬·½ ½±²¬»¨¬ò

ß² ¿´¬»®²¿¬·ª» °±·²¬ ±º ª·»© ·­ ¬± ½±²­·¼»® ¬¸¿¬ ´·¿·­±² ·­ ³¿·²´§ ¿ ´»¨·½¿´ °¸»²±³»²±² øÞ§¾»»ô

îððï÷ò ×² ¬¸·­ ½±²½»°¬·±²ô ¬¸»®» ·­ ²± ¿ª¿·´¿¾´» ¿¾­¬®¿½¬ ®»°®»­»²¬¿¬·±² ±º ´¿¬»²¬ ½±²­±²¿²¬ ¿²¼

»¿½¸ ©±®¼ ·­ ­¬±®»¼ ©·¬¸ ¿´´ ¬¸» ´·¿·­±² ½±²¬»¨¬­ øY »²º¿²¬ X ·­ ­¬±®»¼ ·² ¿´´ ·¬­ ³±­¬ º®»¯«»²¬

½±²¬»¨¬­ ±º ®»¿´·­¿¬·±² Y «² °»¬·¬ »²º¿²¬ Xô Y ´»­ »²º¿²¬­ Xô Y «² ¹®¿²¼ »²º¿²¬ X÷ô ¿²¼ Y «² °»¬·¬

»²º¿²¬ X ·­ ¿²¿´§­»¼ ¿­ ¿ ´»¨·½¿´ «²·¬ ¿²¼ ²±¬ ¿­ ¿² ÒÐò ×² ¬¸·­ º®¿³»©±®µô ®»¿´·­¿¬·±² ø±®

¿¾­»²½» ±º ®»¿´·­¿¬·±²÷ ±º ´·¿·­±² ·­ ³¿·²´§ ½±²­¬®¿·²»¼ ¾§ ¬¸» ´»¨·½¿´ º®»¯«»²½§ ±º ¬¸» º·®­¬ ¿²¼

¬¸» ­»½±²¼ ©±®¼ ¿²¼ ¬¸» º®»¯«»²½§ ±º ±½½«®®»²½»­ ±º ©±®¼ï õ©±®¼îò

Ò»ª»®¬¸»´»­­ô °­§½¸±´·²¹«·­¬·½ ³»¿­«®»³»²¬­ ¿°°¿®»²¬´§ ·²ª¿´·¼¿¬» ¬¸·­ ½´¿·³ò

Ú±«¹»®±² ú ¿´ò øîððï¿ô îððï¾÷ ¸¿ª» ­¸±©² ¬¸¿¬ ²»·¬¸»® ¬¸» º®»¯«»²½§ ±º ©±®¼ îô ²±®

º®»¯«»²½§ ±º ±½½«®®»²½»­ ±º ©±®¼ïõ ©±®¼ îô ¸¿ª» ¿²§ »ºº»½¬ ±² ¬¸» ®»¿´·­¿¬·±² ±º ´·¿·­±²ò

×² ±«® °¿°»® ©» ©·´´ ·²ª»­¬·¹¿¬» ¬¸·­ ·­­«»ò É¿«¯«·»®óÙ®¿ª»´·²»­ øïççê÷ º±«²¼ ¬¸¿¬ ´·¿·­±²

½±²­±²¿²¬­ ¿®» ³±®» ¼·ºº·½«´¬ ¬± ¼»¬»½¬ ¬¸¿² ©±®¼ó·²·¬·¿´ ½±²­±²¿²¬­ ·² ¿ ­°»»¼»¼ °¸±²»³»ó

¼»¬»½¬·±² ¬¿­µ ø¸·¹¸»® °®±°±®¬·±² ±º ³·­­»­ ¿²¼ ´±²¹»® ®»¿½¬·±²­ ¬·³»­ º±® ÔÝ­ ¬¸¿² º±® É×Ý­÷ò
Ò± ­·¹²·º·½¿²¬ ¼·ºº»®»²½» ©¿­ º±«²¼ ·² ¬¸» ¿½±«­¬·½ ½¸¿®¿½¬»®·­¬·½­ ±º ´·¿·­±² ½±²­±²¿²¬

½±³°¿®»¼ ¬± ©±®¼ó·²·¬·¿´ ½±²­±²¿²¬­ò Í¸» ¿¬¬®·¾«¬»¼ ¬¸·­ ®»­°±²­» °¿¬¬»®² ¬± ¼·ºº»®»²½»­ ·² ¬¸»

°¸±²±´±¹·½¿´ ­¬¿¬«­ ±º ¾±¬¸ ½±²­±²¿²¬­ ¿²¼ ¿­­«³»¼ ¬¸¿¬ ³±®» ½±¹²·¬·ª» ®»­±«®½»­ ¿®»

®»¯«·®»¼ ¬± °®±½»­­ ¿ «²¼»®´§·²¹´§ º´±¿¬·²¹ ´·¿·­±² ½±²­±²¿²¬ øÛ²½®»ª�ô ïçèè÷ô ½±³°¿®»¼ ¬± ¿
©±®¼ó·²·¬·¿´ ½±²­±²¿²¬ò Ñ²» ½±«´¼ ¿®¹«» ·²¼»»¼ ¬¸¿¬ ·º Y «² ²¿ª·®» X ø¿ ¾±¿¬÷ ¿²¼ Y «² ¿ª·±² X

ø¿ °´¿²»÷ ©±«´¼ ¾» ­¬±®»¼ ¿­ ½±³°´»¬» ´»¨·½¿´ «²·¬­ô ·² ¾±¬¸ ½¿­»­ô Y ² X ©±«´¼ ¾» ¼»¬»½¬»¼ ¿­

¿² ·²¬»®²¿´ ½±²­±²¿²¬ò Ñ² ¬¸·­ ¿½½±«²¬ô ´·¿·­±² ½±²­±²¿²¬­ ­¸±«´¼ ¸¿ª» ¬¸» ­¿³» °¸±²±´±¹·½¿´

­¬¿¬«­ ¿­ ©±®¼ó·²·¬·¿´ ½±²­±²¿²¬­ô ¿²¼ ¬¸» º±®³»® ­¸±«´¼ ²±¬ ¬¸»®»º±®» ¾» ³±®» ¼·ºº·½«´¬ ¬±
¼»¬»½¬ ¬¸¿² ¬¸» ´¿¬¬»®ò Ì¸» °®»­»²¬ ­¬«¼§ º«®¬¸»® »¨°´±®»­ ¬¸·­ L¼»¿º²»­­ »ºº»½¬K ¿­­±½·¿¬»¼ ©·¬¸

´·¿·­±² ½±²­±²¿²¬­ «­·²¹ ¿ °¸±²»³»ó¼»¬»½¬·±² ¬¿­µ ·² ¬¸» º±´´±©·²¹ ½±²¬»¨¬­ æ ï÷ ©±®¼ó

·²·¬·¿´´§ô î÷ ´·¿·­±² í÷ Y »²½¸¿�²»³»²¬ X ì÷ ©±®¼ó³»¼·¿´´§ô ©·¬¸ ¿ ­§­¬»³¿¬·½ ½±²¬®±´ ±º

½±²¬»¨¬­ º±® ¾±¬¸ ¿½±«­¬·½¿´ ®»¿´·­¿¬·±²­ ±º ¬¿®¹»¬­ ¿²¼ ©±®¼­K º®»¯«»²½§ò Ñ«® ¹±¿´ ·­ ¬±

»­¬¿¾´·­¸ ³±®» °®»½·­»´§ ¬¸» ®»­°»½¬·ª» ®±´» ±º °¸±²±´±¹·½¿´ ­¬¿¬«­ ±º ´·¿·­±² ½±²­±²¿²¬ô

¿½±«­¬·½ ¿²¼ ´»¨·½¿´ ·²º±®³¿¬·±²­ ·² ¬¸» ±²ó´·²» ¬®»¿¬³»²¬ ±º ´·¿·­±² ¿²¼ ¼·­½«­­ ¬¸» ª¿´·¼·¬§ ±º

°®»¼·½¬·±²­ ¬¸¿¬ ¿®» ³¿¼» ¾§ Þ§¾»»K­ ½´¿·³­ ±² Ú®»²½¸ ´·¿·­±² ¾±¬¸ º±® ¿¼«´¬ ¿²¼ ½¸·´¼

°­§½¸±´·²¹«·­¬·½­ò



Voicing contrast: licensed by prosody or licensed by cue?

Max W. Wheeler (University of Sussex, m.w.wheeler@sussex.ac.uk)

In recent phonological work two approaches to neutralization have been developed, labelled
licensing by prosody and licensing by cue (Steriade 1997). The licensing-by-prosody
approach is developed by Beckman (1998) and Lombardi (1999, 2001). The central element
is the universal difference between onsets and codas when it comes to realizing consonantal
contrasts. Contrasts that may be realized in onsets may be neutralized in codas.

The licensing by-cue-approach is developed by Steriade (1997, 1999). This approach
bases constraints licensing specific features not just on hierarchies derived from cross-
linguistic typologies, but more specifically on differences in perceptual cues to be found in
different phonetic contexts. Steriade (1997: 6) identifies seven phonetic properties known to
be available as cues to voicing contrast in obstruent stops: closure voicing, closure duration,
duration of preceding sonorant, F1 values in preceding vowel, burst duration and amplitude,
voicing onset time (VOT), and F0 and F1 values at onset of voicing in a following sonorant.
On this basis V_V and V_Sonorant contexts favour voicing contrasts.

The licensing-by-cue approach is attractive since it seeks to explain the differential
distribution of phonetic properties such as voicing directly in terms of the articulatory and
perceptual characteristics of different phonetic environments. Licensing by prosody appeals
rather to elements of prosodic organization specifically, syllable structure which is held
to be psychologically real, but only indirectly manifest in the stream of speech. Steriade asks
(1997: 50) what would count as genuine evidence for syllable-final devoicing? She goes on:
The simple answer is: any system that allows us to compare voicing maintenance in onset

O[bstruent]R [=sonorant] sequences with voicing neutralization in heterosyllabic O.R. Thus
the hypothetical language ... distinguishes voiced obstruents in the OR sequences functioning
as onsets, but neutralizes voicing in every other obstruent-C sequence, including in
heterosyllabic O[.]R.

I show that Catalan is a language that provides such evidence, as Steriade suspected. For
example the word poc little has the UR / / and is realized [ ] in utterance final
position. However, the phrase poc l gic not very logical must be realized with a voiced stop
[ . ]. In such a phrase /k/ is in coda position, where voicing is neutralized, and any
coda obstruent agrees in voice with a following consonant. This is so despite the fact that
/ -/, like / -/, is a well-formed sequence in Catalan, provided it is in onset position as in
clar [ ] clear versus gla [ ] acorn ; tecla [ ] key versus regla [ ] ~
[ ] rule . I also give an account of the constraint ranking that governs postlexical
resyllabification, which means that a phrase like poc l gic may not be resyllabified
*[ ] to preserve input voiceless /k/. The conclusion is that the theoretical option of
licensing by prosody, in the case of voicing contrasts, must be retained.

Four Classes in English Lexicon: Solutions to Old Problems and a New Prediction by
Partial Ordering Theory

Hideki Zamma
Kobe City University of Foreign Studies

zamma@inst.kobe-cufs.ac.jp

Since Chomsky and Halle (1968), it has been widely assumed that English suffixes can be
divided into two major categories (cf. Siegel (1974), Allen (1978), Kiparsky (1982), Halle and
Mohanan (1986), Halle and Vergnaud (1987), Benua (1997), etc.). The defining
characteristics of classhood include, for example, (i) whether or not a suffix is stress-neutral
and (ii) whether or not a suffix is capable of attaching to the root base. From time to time in
the literature, however, it is pointed out that some suffixes have "dual membership" in both of
the classes. In other words, the same suffix sometimes exhibits both stress-neutral and
root-attaching behaviors; e.g. -able/-ible, -ize, -ment, etc. (cf. Aronoff (1976), Selkirk (1982),
Fudge (1984), Szpyra (1989), Giegerich (1999), etc.). This fact has posed a serious problem to
any theory of lexicon with dichotomy, because it suggests that some of the characteristics in
suffixation might not be attributed to the difference between the two classes.

This paper proposes that the charactersitics attributed to classes 1 and 2 are not uniformly
assigned to all the suffixes that belong to each class, and that some suffixes can have both of
the characteristics which are generally supposed to be assigned to different classes. This
analysis is possible in the framework of Partial Ordering Theory (cf. Anttila (2002)), where
constraint ranking can be different among various groupings in the lexicon. In this framework,
typical Class 1 suffixes can be analyzed as having stress-shifting and root-attaching rankings,
both of which are opposite to typical Class 2 suffixes. The dual membership suffixes, on the
other hand, can be analyzed as having only one of the typical Class 1 rankings (i.e.
root-attaching ranking) as well as one of the typical Class 2 rankings (i.e. stress-neutral
ranking).

This analysis also sheds another light on the classic problem of violation of Affix
Ordering Generalization (cf. Selkirk (1982), etc.). In the traditional analysis with strict
dichotomy, it is a serious problem that some of the Class 2 suffxes can be further affixed by
Class 1 suffixes. Given the fact that such "problematic" suffixes are mostly dual membership
ones, which are often classified as Class 2 suffixes (e.g. -ability, -ization, -mental, etc.), it is
possible to reanalyze the ordering principle so that only typical Class 2 suffixes cannot be
followed by other types of suffixes.

The present analysis further predicts a new pattern which has not been observed in the
literature: a stress-shifting and non-root-attaching pattern. Closer investigation of English
suffixes reveals that this prediction is born out (e.g. -(i)an), suggesting that the present
analysis is on the right track.



A Perceptual Redefinition of I and U
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In Government Phonology and some other theories that use unary features, I is the element
(or particle) of palatality and U is the element of labiality. With these two elements, [i], [y] [i]
and [u] may be represented as:

i y i u
I IU _ U

While this representation has its typological merits, it fails to account for the acoustic and
perceptual similarities of palato-labial [y] and velar [i]. The F2 F1 values of [y] and [i] are
between the values of [i] and [u] and native speakers of various languages that have [y] but
not [i] (including Dutch, German and Hungarian) tend to substitute [y] for [i] when they learn
a language that has [i] but not [y] (e.g. Russian). Native speakers of Slovak, a language that
has neither [y], nor [i], often substitute Russian [i] with [ui], a rising diphthong that Slovak
does not have either. However, the above table implies that [y] and [i] are maximally distinct
within the row of high vowels.

The same applies to the row of mid vowels where the only feature shared by
acoustically and perceptionally similar and is that they are non-high:

e o
IA IUA _(A) UA

This discrepancy between acoustics/perception vs. phonological representation is not new. It
is also present in classifications using binary features:

i y i u e o
back + + + +
round + + + +
high + + + +

The proposed redefinition of I and U is based on articulatory properties that influence the F2
F1 values. I is the element of short distance between the dorsum and the lips, while U is
element of long distance between the dorsum and the lips. Lip-rounding or the retraction of
the dorsum increase the distance, while forwarding the dorsum decreases it. A sound that
contains I but not U is realized with the highest F2 F1 value in its row: [i] in the row of high
vowels, or [e] in the row of mid vowels. A sound that has U but not I has the lowest F2 F1
value in its row: [u] in the row of high vowels, and [o] in the row of mid vowels. A mixture
of U and I (low and high F2 F1 values) averages in a medium F2 F1 value just like the lack
of both of them.
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Ein wirkliches Factum oder ein algebraisches Zeichen? The crisis of facts vs. abstraction
in nineteenth-century historical phonology

Andrá s Cser
Pá zmá ny Péter Catholic University, Piliscsaba

cser@btk.ppke.hu

(either oral paper or poster)

It is well known that in the first half of the nineteenth century comparative and historical
linguistics focused on morphological structure in the first place. Although one of the most
magnificent discoveries of historical-comparative phonology, referred to as Grimm’s Law,
was made in the 1810’s by Rasmus Rask, phonology played a subsidiary role to morphology.
What could be called the “models” of language and of language development were all
explicated in morphological terms; to put it more stringently, for the majority of linguists,
theories of language were theories of morphology. These morphological speculations were
one of the targets the Neogrammarians attacked most vigorously. Claiming – in the spirit of
uniformitarianism – that the general framework of Proto-Indo-European grammar cannot have
been so radically different from what is found in the daughter languages, they brought
morphology “down to earth”.

Phonology was different from the point of view of abstractness. Sounds were indeed
treated in a superficially abstract manner in the first half of the century, but this was mainly
based on (i) the phonetic imprecision of the littera-tradition, whose most eloquent example in
our period is Grimm’s identification of the IE aspirated stops with the High German
affricates; (ii) the fact that sounds were largely studied in the framework of correspondences,
which itself by nature invites a broader perspective and a search for a “common denominator”
within a set of given sounds rather than their phonetic detail; (iii) the fact that the languages
studied were overwhelmingly dead languages, for which phonetic details were inaccessible.
To these points one may add the impact of the Indian tradition, as witnessed by Schleicher’s
phonological introduction to the Compendium (1861), which is a recasting of Panini’s
gradation theory. Schleicher was fond of algebraic formulations: in his 1859 paper on
morphology he introduces the topic with a highly elaborate notational system for types of
morphological elements and types of their relations. By contrast, such “algebraic”
formulations were highly unpopular with the Neogrammarians and the majority of their
contemporaries. The Neogrammarians strove successfully to make “phonology more
phonetic” and generally more rigorous and, paradoxically, earned the contempt of some of
their opponents for introducing a different kind of abstractness by reconstructing, for the first
time ever, a segment not attested in unchanged form in any of the Indo-European languages
(the syllabic nasal(s), Brugmann 1876).

In turn, their reception of Saussure’s Mémoire is indicative of their predisposition.
While they admit that his analysis of Ablaut and the vowel system in general is highly logical,
they politely dismiss or ignore it as far-fetched and lacking sufficient empirical motivation.
Brugmann’s review of it in the Literarisches Centralblatt (1879), which marshals some rather
common-sense, but in retrospect false, arguments, is a very typical instance of their attitude,
and it probably set the tone for many of his contemporaries. We suspect that the
Neogrammarians found Saussure’s work not so much ill conceived as embarrassing. They
must have realised that it was a thorough and intelligent work by an extremely knowledgeable
student (21 at the time of completing the book) and its logic of argumentation was coherent
and forceful. But it must have reminded them of the algebraic way Schleicher had represented
the PIE vowel system, and Saussure’s formulation, which they found unduly abstract, was
superficially just the kind they wanted to purge linguistics of at last.
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The paper is an attempt to find a unified representation of palatalization and umlaut. Namely,
I view the two processes as two sides of the same operation, differing only in the type of
segments they apply to. Palatalization is the fronting and raising of consonants and umlaut is
the fronting and raising of vowels. Consequently, they should be represented in the same way
and in a simple way, too, considering the fact that they are highly frequent and rather
natural processes in the languages of the world.

The sources of data are Proto-Slavonic and the initial stages of Germanic languages. I
chose a reconstructed Slavonic language to account for palatalization because it was
productive at that stage and is not productive in Slavic languages today. The reason I opted
for historical data in the analysis of umlaut is because in Old High German and Old English it
was still a purely phonological process and not a morphologically conditioned alternation as it
is in modern Germanic languages.

In order to harmonise the representation of all palatalization processes, I will first
integrate the different umlaut and palatalization phenomena separately. Namely, both types of
processes occur in many different languages, even some languages unrelated to Indo-
European, such as Chamorro and Korean. Umlaut in Proto-Slavonic differs from umlaut in
Old High German and Old English in its direction, in the trigger and in the domain of the
process (the former is progressive, triggered by a preceding front consonant, occurring in a
CV sequence; the latter is regressive, triggered by a following high front vowel in the same
foot). Linguists defined the former as an instance of assimilation and the latter as an instance
of vowel harmony. Palatalization is also a cover term for many different instantiations of
spreading the element I, whether it is progressive or regressive, lexical or post-lexical,
phonemic or phonetic.

A further proof for the close relation between all the palatalization processes is a
tendency of Proto-Slavonic called palatality harmony. The tendency refers to the fact that
CV sequences agree in backness or frontness, i.e. all segments in a sequence are either front
or back. The three subprocesses of the tendency are umlaut, palatalization and yodization.

In other words, the nature of all palatalization processes is spreading of palatality. In
Government Phonology, it is represented by spreading of an element I. I argue for a
combination of Government Phonology and Optimality Theory in which the government
phonological principles are reformulated as violable Optimality Theory constraints and
therefore ranked. The optimal candidate violates the least constraints in least degree. In our
case, these candidates will be the surface forms which satisfy the higher ranking of structure
preservation in the case of Proto-Slavonic and the higher ranking of licensing constraints in
the Germanic languages.

Furthermore, since the question of palatalization involves the issue of coronals and
their representation with phonological primes, my second aim is to show how the
representation of assimilatory processes epitomises as a question of underspecification and
markedness. In my opinion, an adequate representation of coronals and thus a valid account of
palatalization assimilation offer some cues as to what linguistic and extra-linguistic factors
should be taken into account when formulating a theory of markedness and
underspecification.

Russian Vowel Reduction and Phonological Opacity
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The aim of this paper is twofold. First, it proposes a novel analysis of Vowel Reduction in
Russian within the framework of Optimality Theory (Prince and Smolensky 1993). Second, it
discusses the opaque cases that result from the interaction of Vowel Reduction with other
phonological processes, such as Glide Deletion and Retraction.

The basic generalisation is that the unstressed nonhigh vowels /a/, /o/ and /e/ are
reduced to [i] after soft onsets (ikanie) and to [a] elsewhere (akanie). Traditionally, it has been
assumed that ikanie is caused by the presence of the feature [-back] on the preceding
palatalised consonant. However, such an account is unappealing as it fails to explain the fact
that the back high vowel u does not undergo fronting after a palatalised consonant.

It will be argued that the raising of nonhigh vowels that takes place after palatalised
consonants is best analysed as an assimilation in height. Since soft consonants are not only
[-back] but also [+high], nonhigh vowels are raised in order to agree in the feature [+high]
with the preceding palatalised consonant.

Moreover, ikanie interacts with the processes of Glide Deletion and Retraction. In
informal speech, the combination *ji is simplified by deleting the glide: ji i. Additionally,
Russian has a process of Retraction which turns word-initial /i/ into [ ] after words and
prefixes ending in a hard consonant. So, on the one hand, the front glide j acts as a trigger
with respect to Vowel Reduction in that it induces the raising of unstressed non-high vowels
(e.g. j vro [e] Euro jevr pa [i] Europe ). On the other hand, Vowel Reduction feeds Glide
Deletion (e.g. j vro [je] Euro jevr pa [i] Europe ). Glide Deletion, in turn, creates the
context for Retraction (e.g. jevr pa [i] Europe v jevr pu [v ] to Europe ). Consequently,
the phrase v jevr pu to Europe shows the opaque interaction of three phonological
processes, Vowel Reduction, Glide Deletion and Retraction: /v je/r /v ji/r /v i/r /v /.

Standard Optimality Theory, which evaluates output forms using one set of ranked
constraints, cannot analyse opaque generalisations. Nonserial auxiliary theories designed to
deal with phonological opacity include sympathy theory (McCarthy 2002), output-output
theory (Benua 1997), the theory of Targeted Constraints (Wilson 2001), and others. The
interest of the Russian data lies in the fact that none of these theories can successfully handle
the case of opacity outlined above. It will be argued that a modified version of Optimality
Theory, derivational OT (Kiparsky 1997, 2000, Rubach 1997, 2000a,b), can provide a
straightforward account of the phenomena under consideration.



The (non)realisation of Irish consonant mutation: phonetics or phonology?
Victoria Kingsley O Hagan, University of Ulster

vk_ohagan@yahoo.co.uk

In this paper I provide empirically motivated and entirely novel insights into the interface
between phonetics and phonology. An examination of the phenomenon of Irish Initial
Consonant Mutation reveals that errors with respect to the idealised target produced by
non-native speakers instantiate a pattern also found in native speakers (O Hagan &
Kraemer, 2004). Both native and non native speakers fail to mutate at the perceptible
level. Spectral analysis of word initial consonants betrays the presence of high frequency
noise suggesting frication. These results indicate that the articulatory gestures associated
with the desired mutation can be made in some cases by native speakers, even when no
mutation is apparent. This raises an extremely important theoretical question: how
phonetically concrete should phonology be?

The empirical motivation of this paper is substantial. Twenty five native speakers
were sampled providing a database of more than 700 lenition tokens, and thedata was
collected by means of cloze tests and analysed using Praat.

Previous accounts of IICM have largely been fallen into two categories. First,
Duffield (1995) examines the syntactic triggers for IICM; second the phonological
processes involved have been examined by Grijzhenhout (1995) and Gnanandesikan
(1997). Since the end of the Middle Irish period, IICM has in many ways appeared
sporadic and irregular (Lieber, 1987), complicated by issues of grammatical gender,
number and case. I argue in this paper that matters are neither as sporadic nor as irregular
as they seem. The observable fact that mutation can be instantiated at a sub-perceptual,
gestural level implies that a large number of apparent mutation failures are in reality no
such thing. Mutation exists at a phonetic level. These findings provide a new insight into
phonological fact : contrasts we associate with phonology can be sub-perceptual.

Duffield, N. (1995). Particles and Projections in Irish Syntax. Dordrecht: Kluwer
Academic Publishers.

Gnanadesikan, A. (1997). Phonology with Ternary Scales. Doctoral dissertation,
University of Massachusetts, Amherst.

Grijzenhout, J. (1995). Irish Consonant Mutation and Phonological Theory. Ph.D.
dissertation, Univ. of Utrecht.

Lieber, R. (1987). An Integrated Theory of Autosegmental Processes. Albany: SUNY
Press.

O Hagan, Victoria & Martin Kraemer (2004) The acquisition of Irish initial consonant
mutations and the universal hierarchy (ms)

Is French a Semitic Language?
Claudine Pagliano, Universit Paris X & CNRS
cpaglian@u-paris10.fr

The purpose with this paper is twofold.
- Firstly, to display new data on contemporary French, based on series of enquiries realised
during the outgoing project 'Phonologie du Fran ais Contemporain' (PFC; cf. Durand &
Lyche 2003): in certain varieties of French, consonantal clusters typically described as bogus
clusters or coda-onset sequences, are observed at the initial of words.
- Secondly, to demonstrate the link between the free distribution of consonantal clusters at the
initial of words and the lack of appearance of a glottal stop at the same place: the free
distribution shows that the initial is a 'weak position' in the sense of Scheer & S g ral (2001),
therefore it cannot trigger any epenthesis.

Semitic languages are characterized by a free distribution of consonantal clusters, due
to its templatic phonology, whereas languages such as German display a restriction in the
distribution of consonantal clusters: only so called 'branching onsets' are tolerated, to the
exclusion of "coda-onset" sequences and bogus clusters.

Scheer & S g ral (2001) account for the strength of a position, which shows through a
resistance to lenition or reinforcement, in promoting the hypothesis, proposed by
Lowenstamm (1999) for independent reasons, according to which the beginning of the word
is preceded by an empty onset followed by an empty nucleus, that is a [CV] unit: the very
presence of a preceding empty nucleus places the first onset of the word in a strong position.
The strength of the initial consonantal position is linked to restrictions on consonantal clusters
(cf. Seigneur-Froli 2001): in languages where the word begins with an empty [CV] unit
(German for instance), consonantal clusters are distributionnally limited (#TR but neither
*#RT nor *#TT). The initial [CV] unit therefore determines both the distributional restriction
of initial clusters and the strength of the position. To the contrary, its absence determines a
free distribution of consonantal clusters at the initial of words and the weakness of the
position.

languages with an initial [CV] languages without an initial [CV]
distributional restriction of initial clusters $ x
strong initial of words $ x

French is generally considered as belonging to the same type of languages as German,
i.e. languages which display a restriction in consonantal clusters at the initial: in the lexicon,
you can't find any #RT not #TT, the only consonantal clusters tolerated are #TR. However,
data extracted from enquiries made during the PFC project show that these 'forbidden' clusters
are indeed observed, especially in informal speech, at various degrees depending on the
speaker. Therefore words in contemporary French tend to lose their initial [CV] unit.

In Pagliano (2003), it is demonstrated that a strong position at the beginning of the
word shows on the surface through the epenthesis of a glottal stop in the empty onset of words
beginning with a vowel. If French is a language of the German type, we should observe an
epenthesis at the beginning of each vocalic initial word. This is not the case: epenthesis is
observed at the initial of words only in emphatic cases or, for some speakers, at the beginning
of propositions.

This last fact is explained through the hypotheses developed here: a weak position
doesn't trigger any consonantal epenthesis, therefore French doesn't display epenthesis at the
initial of words. It tends to belong to the same type of languages as Semitic languages,
according to the strength of the initial position.



Iambicity without stress in Kera

Mary Pearce, UCL & SIL, mary_pearce@sil.org

The Chadic language Kera (Ebert 1979, Pearce 1998, 2003) exhibits iambicity without stress.

This paper argues that feet are constructed over a combination of light and heavy syllables,

and that deletion and lengthening of vowels takes place as necessary to form the iambic feet

(H) and (LH). We will consider inputs of the form /CVCV/, where in phrase-medial position,

the final vowel is deleted, giving a monosyllabic, heavy foot (CVC). In phrase-final position,

the second vowel undergoes iambic lengthening, giving an output (CVCV:). The input form is

retained when the definite article - is added (CVCV ).

phrase-medial: 'his animals'
animal his

phrase-final: : 'animals'
animal

definite article: 'the animals'
animal-DEF

In disyllabic feet, the contrast between the two vowels is maximised, causing shortening in

the non-head vowel as well as lengthening in the head vowel. This claim will be supported by

acoustic duration measurements. This result would be expected from the Iambic/Trochaic

Law of Hayes (1985). We will also consider alternative accounts of iambs and trochees as

given by Kager (1993, 1995), Van de Vijver (1998), and Mellander (2004) and an OT account

of Kera iambic feet which gives the ranking: ÍÉÐô Ô¿°­» » Ü»°-µ, Ó¿¨-V. The relative

ranking of Ü»°-µ and Ó¿¨-V interact with phrasal constraints that choose either or

: in different phrasal environments.

As well as lengthening, deletion and shortening, other clues to the iambic nature of Kera are

found in the system of vowel allophony and the domains of vowel harmony and tonal/voice

spreading. Previous work on Chadic (Newman 1972, Roberts 2001, Wolff 2001, Jagger and

Wolff 2002) makes few references to Chadic metrical structure, but foot structure is clearly a

central part of Kera phonology, and Kera can be added to the list of languages with foot

structure in the absence of overt stress.

Final empty nuclei: evidence from a Serbo-Croatian language game (�atrova!ki) 
 
Olivier Rizzolo, Université de Nice-Sophia Antipolis, rizzolo@unice.fr 
 
The goal of this talk is to show that the functioning of a Serbo-Croatian language game 
known as �atrova!ki calls for the existence of empty nuclei after word-final consonants. 
 

(") �atrova!ki is a Serbo-Croatian (S-C) language game, or ludling, quite comparable to 
French verlan (e.g. herbe �grass�[!"#] > [#$!"], bouger �to move� [#%&'] > [&'#%], 
see among others Bagemihl "989, Plénat "992). The basic organising principle of both 
is usually described as a total reversal of syllables. 

 
(2) The data that are presented come from work with "native" speakers of �atrova!ki that I 

have conducted in summer 2004. The corpus collected contains "94 words. 
 

(3) Relevant evidence for the purpose of the talk comes from S-C CVC inputs. These 
become systematically bisyllabic in �atrova!ki through the epenthesis of a schwa that 
is absent from the input. The choice of schwa is remarkable for this vowel is absent 
from the vocalic inventory of S-C. The location of its insertion is always the same: a 
C"V"C2 input will come out as C2$C"V", e.g. led �ice� > d le, be! �Vienna� > ! be, vic 
�joke� > c vi. 

 
(4) Different analyses may be thought of : 

 
a. a lexicalist solution: schwa is underlyingly present after word-final consonants. This is 

rather unlikely since schwa is not present in the phonemic inventory of S-C. 
b.  it must thus be regarded as epenthetic: schwa is inserted in order to break up initial 

consonant clusters such as *#!b, *#dl or *#cv, which are systematically produced by 
C"VC2 > C2C"V. This solution, however, does not account for the fact that the 
insertion  always occurs in the same location: *$C2C"V", e.g. be! > * !be, would do as 
well. 

c.   the analysis under b. may be associated to a typological reasoning of the kind that OT 
embodies in the constraints ONSET and NOCODA: CVCV is way more unmarked than 
VCCV since, unlike VCCV, it does not incur a violation of either constraint. Still, S-C 
knows restrictions on #CC: *#dl or *#!b for example are ill-formed. So does 
�atrova!ki. Such clusters are systematically broken up (see examples under (3)). How 
to explain, then, that perfectly licit S-C clusters such as, say, #sp, or #cv (e.g. 
sposoban �capable�, cvet �flower�) are broken up in �atrova!ki : vic > c vi,*cvi,  pas 
�dog� > s pa, *spa.  Therefore, the reason for schwa insertion is not to be sought in 
constraints on initial clusters.  

 
(5) My proposal is the following : the solution lies in the acknowledgement of final empty 

nuclei. Among other voices, Government Phonology (e.g. Kaye "990) holds that 
consonant-final words ending actually end in an empty nucleus. This nucleus can 
remain mute when occurring in word-final position, but must be segmentally 
expressed in morpheme-internal situation. Thus the schwa observed on the surface in 
�atrova!ki is nothing but the spell-out of the lexical final empty nucleus, which has 
been moved from a final to an internal location: C"VC2ø > C2øC"V, then vocalisation 
of the empty site,  ø > $. 
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Quality-Sensitive Accents in Ryukyuan
A Unified Acoustic and Phonological Account Along With other Japanese Dialects

Yuko Z Yoshida
yuyoshid@mail.doshisha.ac.jp
SOAS / Doshisha University

This phonological analysis backed by acoustic study reports that the Ishigaki, one
of the Ryukyu dialects, conforms to a quality-sensitive accent system which reflects the
vowel duration. This new analysis provides a unified account for quality-sensitivity in the
Kyoto dialect and Standard Japanese. For this paper, a field study of data from this lesser
known Ishigaki dialect recorded in 1967 on gramophones is digitalised to enable us to
obtain acoustic measurements of the vowels in the dialect.

A close phonological and acoustic study of the 4 short vowel inventories, /a, i, u, ï/,
in the Ishigaki dialect reveals that the longest - /u/ - attracts lexical accents most. Acoustic
measurement of vowel durations reveals also that /e/ and /o/ in the vowel inventory
reported in earlier descriptive studies of the dialect in fact hardly appear as short vowels
unlike the other four (formerly mentioned) vowels. Phonological analysis of the data also
reveals that /e/ and /o/ only appear as the result of a phonological process, e.g. fusion.

A proposal is made extending the theory of Phonological Elements (Kaye,
Lowenstamm & Vergnaud 1985 & 1990, Harris & Lindsey 1995, Charette & Göksel 1996).
Specifically, the licensing potential of Phonological Expressions (segments) consisting of 3
Elements A, I and U, either on their own or in combination, is projected to the prosodic
level to determine the head location of the word domain. Along with the claim, two
constraints are proposed for the Ishigaki dilect: 1) Simplex expressions (U) are headed, and
2) No complex PE is allowed on a single timing slot. This explains the fact that
combinations of the elements, /ï/ (I.U), /e/ (A.I) and /o/ (A.U) on single timing slots are not
preferred in this dialect: /ï/ alternates with other high vowels in the dialect as acoustically
attested in this paper, and the two other combination expressions, /e/ (A.I) and /o/ (A.U),
are only permitted when occupying two timing slots, resulting in long vowels.

The above analysis provides a clue for a better modelling of the more general
tendencies in prosodic information of native words in Standard Japanese (SJ) and the Kyoto
dialect. These dialects are also quality-sensitive and the location of lexical accents on words
of smaller size, which were believed to be inherently lexical, is now better understood. In
these two dialects again, new acoustic measurement of accented and unaccented vowels
shows that the longer the duration of a vowel, the better the likelihood of the vowel to
attract accents. As for SJ, /a/ and /i/ show a strong tendency to carry lexical accents in
native SJ nouns. However, /u/ in SJ is the least common accent-bearing vowel in Standard
Japanese. This shows a striking contrast in other dialects in discussion: the Kyoto and
Ishigaki dialects both with rounded /u/, have preference for locating an accent on /u/.
Rounding relates closely to the duration of /u/: SJ /u/ being unrounded, repels accents, and
the round /u/ in the Kyoto & Ishigaki, which is much longer than the unrounded counterpart
in SJ, attracts accents. In PE terms, presence/absence of its salient property ROUND
(lowered F2 in acoustic terms) reflects the headedness of the simplex PE, headed (U) and
headless (U). Headed (U) in the Ishigaki and Kyoto dialects projects its licensing potential
to the word domain whereas the headless counterpart in SJ, (U), does not.

The final remark centres round scarcity of word-initial /e/ in the Kyoto dialect and
SJ in reference to the constraint (2) above of the Ishigaki dialect.
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Juliette Blevins (Max Planck Institute for Evolutionary Anthropology)
Final Devoicing: A Family of Facts
Phonology is the study of sound patterns in the world’s languages. These patterns include
overall properties of contrastive sound inventories, as well as patterns determining the
distribution of sounds or contrastive features of sounds and their variable realization in
different contexts. One kind of phonological fact is what we might call a psychological fact: a
speaker's implicit knowledge of these sound patterns, as evident in extensions to novel items,
or as indicated by experiments probing phonological categorization and well-formedness. A
very different kind of phonological 'fact' is the descriptive fact in phonological typology:
some sound patterns do not occur, others are rare, others are recurrent, and still others are
universal. Explaining recurrent sound patterns is one common goal of phonological theory,
and yet, evidence of a speaker's implicit knowledge of sound patterns rarely moves us closer
to understanding why certain sound patterns recur with greater than chance frequency across
the world's languages. Many explanations are also put forth without a detailed synchronic and
diachronic typology of the sound pattern under study. In this paper, I highlight the
importance of descriptive facts in phonological theory. I demonstrate that final obstruent
devoicing is a recurrent sound pattern demanding explanation, and describe a constellation of
properties, synchronic and diachronic, associated with this sound pattern. I suggest that the
family of facts associated with final devoicing is best understood in terms of an evolutionary
approach, where final devoicing is an emergent sound pattern. This contrasts with the
inadequacy of innatist approaches, which posit specific phonological knowledge favoring
final devoicing. Along with clarifying cross-linguistic properties of final devoicing, this case
study provides a model of the general usefulness of detailed typologies in understanding the
nature of recurrent sound patterns.

Bruce Hayes (University of California, Los Angeles)
“ These are a few of my favorite facts” : advances in phonology from new data sources
I discuss three new methods of data gathering in phonology:
• new kinds of phonological experiments, particularly those involving learning of artificial

languages
• data corpora— now often very large, and gathered from the Web
• automated searching for phonological environments
I will try to show that these methods offer novel ways to address important questions in
phonological theory. These questions include:
• the possible existence of a priori biases, perhaps from UG, in phonological learning
• the active role of phonetics in shaping phonology
• the degree of detail of the native speaker’s phonological knowledge.

Charles Reiss (Concordia University)
Facts about phonologies vs. phonological facts
In this talk, I try to defend the idea that a claim that is true about phonological systems does
not necessarily reflect a phonological fact. True generalizations may be due to the nature of
phonological acquisition or the nature of systems interfacing with phonology. Recognizing
these non-phonological factors can give us insight into how phonology should be pursued.


