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Chapter 1

Introduction

This thesis looks at data from Wenzhou Chineseduress several research
guestions that lie at the intersection of threasu@f linguistic interest: (i) tonal

realization and tone sandhi, (ii) prosodic phrasany (iii) information structure,

in particular focus. The following sections provigehort introduction into each
of these areas, and to the connections between thiten that, the goal of this

thesis as well as the individual research questigthde laid out, and related to

the respective chapters of the thesis that adthess.

1.1 Issues addressed in this thesis

1.1.1 Tonal realization and tone sandhi

Like virtually all Sinitic dialects, the dialect &enzhou usetone or complex
Fo (fundamental frequency) modulations, to distinguise lexical meanings of
segmentally identical strings of sound. While tesearch on tone has a long
tradition especially in Chinese linguistics, theest availability of modern
research tools has resulted in a massive increasxperimental research on
tones and tonal changes in the last two decades.

A topic that has been addressed in many of thekkcations has to do
with the exact implementation of lexical tones iiffedlent environments and
contexts. Lexical tones have been found to be &ffem their implementation
by neighboring tones (Shen & Lin 1991; Xu 1994, 2;:99u & Wang 2001), the
function of the sentence (e.g. declarative or iotgative) of the sentence they
appear in (Jiang & Chen 2011; Liu & Xu 2005; Shé&90da; Shih 2004), the
strength of the tone-bearing unit (Chen & Xu 20@6¢, discourse context (Chen
et al. 2009; Chen 2009, 2010; Chen & Gussenhové@8;20/ang & Xu 2011;
Xu 1999; Xu et al. 2012), and their prosodic enwinent (Brooke et al. 2009;
Cao & Zheng 2006; Chow 2006; Pan & Tai 2006; Pe9@/1 Shen 1992b; Shih
1997; Xu & Wang 2009; Yang & Wang 2002).

This is not surprising when considering the midtifunctions of g in
speech, and the physiological constraints that mot@nal implementation. The
Fo contours that are the main characteristics ofcldxiones obey certain
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restrictions, such as a maximum speed with whidchpichanges can be
implemented (Xu & Sun 2002), and influence from etsv(Whalen & Levitt
1995) and consonants (Cao & Maddieson 1992; Chéd)2@ee Xu, Y. 2004
for an overview). Additionally, a common finding @hinese dialects is that
speakers employ certain types of changes to thal twnplementation for
communicative purposes, for example to mark a nurolbedjacent tones as
lexically or semantically associated. This typeafe change is usually referred
to astone sandh{Z i ‘biandiao’ in Chinese) (Chen 2000).

The exact line of distinction betweetone sandhi and tonal
coarticulation has been subject to debate. In most researcleartit is (often
implicitly) assumed that tone sandhi involves a rgiogical and categorical
process, whereas tonal coarticulation is phonetge (e.g. Zhang & Liu 2011,
passim in Zhang & Lai 2010). Analogously to the tidition between
assimilation and coarticulation in segments, Shd®9Za) proposed to
differentiate tone sandhi from tonal coarticulatiaccording to three criteria:
differences in mechanism (tone sandhi = dependentlanguage-specific
morphophonemic constraints”, tonal coarticulatior‘attributed to language-
independent biomechanical constraints”), procesme(tsandhi = can be
assimilatory or dissimilatory, tonal coarticulatiernis always assimilatory), and
identity (tone sandhi = changes tonal identity,atorparticulation = preserves
tonal identity).

However, the distinction is criticized in Chen 20@¢ho argues that
even phonetic tone change can be “grammaticallyreited”, assimilatory or
dissimilatory, and that tone sandhi can be allatamd does not necessarily
have to be category-changing. Nonetheless, als @Gxeludes “low-level
phonetic coarticulation effects” from his investiga of tone sandhi, since he is
relying on impressionistic data which is limited fiigrceptibility. In that sense, it
is unclear how Chen’s distinction could be adaptethe current study, which
aims to investigate both tone sandhi and tonalticodation with instrumental
methods. For the purpose of nomenclature, thisshell reserve the terrtone
sandhito refer to the particular type of tone change #ffects disyllabic lexical
words in Wenzhou, and talk abawhal coarticulationin other contexts where
lexical tones are realized with tonal contours tiratinfluenced by neighboring
tones.

1.1.2 Prosodic phrasing

As will become evident from the data presentechefollowing chapters, tone
sandhi in Wenzhou Chinese applies to disyllabicstitrents, and its application
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serves to mark these disyllabic constituents aisdéxed compounds. In other
dialects of Chinese, however, the tone sandhi domay not be so clearly
demarcated. Often, accounts of tone sandhi haveftte been connected to
theories of prosodic phrasing.

Born out of the observation that syntactic streect(i.e. the parsing of
utterances into phrases and clauses) and proswdatuse (e.g. the division of
the speech stream in chunks which are separategabges) need not be
isomorphic, the theory dfrosodic PhonologyNespor & Vogel 1986, 2007) has
been continuously expanded and refined over thediesades. In general, the
derivational output of syntactic structure in tthigory is interpreted by mapping
rules into a phonological representation, whichnierthe basis for the
application of phonological rules such as tone kafidespor & Vogel 1986;
Selkirk 1984). Generally, this mapping can be basethe relationship between
the syntactic constituents (Nespor & Vogel 1988)the prosodic structure can
be derived by mapping the edges of prosodic anthasija constituents (Selkirk
1986).

Table 1.1 lists some of the commonly agreed leskfwosodic structure,
which will be of relevance for the investigations ihis thesis. They are
presented alongside the syntactic structures whighare commonly associated
with, but of course the details of the mapping diee between different
approaches. The specific correspondences will beudsed in the respective
chapters of this thesis.

Table 1.1: Commonly assumed levels of prosodictsire.

Name Symbol | Syntactic structure

Intonational phrase | | Syntactic clause (CP)

Phonological phrase | ¢ Maximal projection (incl. complements)
Prosodic word ® Lexical word

In order to empirically test the predictions madethbe mapping algorithms,
different aspects of the surface pronunciation Heaen taken into consideration.
For example, under the assumption that prosodicaiftsnare application
domains for rule-based phonological changes osageental or tonal level, the
non-application of these phenomena has been takemigation that a prosodic
domain boundary intervenes between the respectimstituents. In this way,
application or non-application of the phonologioale is taken as indicator for
the presence or absence of the prosodic boundafya@ani 2006; Frascarelli
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1999, 2000; Nespor & Vogel 1986; Selkirk 1986; 8&lk& Shen 1990;
Truckenbrodt 1999).

Other approaches have assumed that the atomic afitgonational
melodies (such as specific accents) are distribotet the sound string with
reference to prosodic domains (Kahnemuyipour 28@3yahara & Shinya 2008;
Pierrenumbert 1980; Pierrehumbert & Beckman 198&rréhumbert &
Hirschberg 1990). It is an open research questidetiver such prosodic
domains, as demarcated by intonational eventsjsamaorphic with prosodic
domains that are demarcated by e.g. final lengtigerdr the domains of
application of phonological processes in all largpsa Positive evidence in
favor of this hypothesis has been put forward mg-ao & Zheng 2006; Cho
2004; Cho & Keating 2009; Costa & Kula 2008; Deh&a&mek-Lodovici 2009;
Dresher 1994; Frota 2000; Hayes & Lahiri 1991; melth 2007; Zheng et al.
2006, whereas Jun (1998) finds evidence for an sipgowiew.

1.1.3 Focus

One of the factors that influence tonal realizatias to do with the discourse
status of the constituent in question. This type di$course-dependent
modification has been subsumed under the coveritdommation structurgsee
e.g. Krifka 2007 for an overview). It covers pherva such asopic, focus and
givennessin this thesis, the two most important informatitructural notions
will be focus and givenness Furthermore, the discussion will center on the
phonetic or phonological reflexes of informationusture, since these are the
types of effect that are most relevant for the atigation of information
structure in a tone language.

Generally, information-structural notions can lppr@ached from two
perspectives: (i) the semantic/pragmatic perspectithich takes the discourse
specifications as primary, and (ii) the phonolobjrasodic perspective, which
starts from the phonetic or phonological reflexéghe information-structural
categories. In this thesis, the second approachbeiltaken, and commonly
agreed definitions of information-structural termil be assumed in order to
investigate the effects of information structure.

The most commonly investigated information-struaticategoryfocus
has been defined according to different critenathis thesis, two types of focus
are of interest. The first type, referred topassentational focugGussenhoven
2007),information focugHalliday 1967), or simplyocus(Breen et al. 2010), is
commonly considered to refer to the part of a gad#eor utterance that
corresponds to the wh-word in a related questiorcointrast, the type of focus
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that is induced by an explicit alternative in thecdurse, which is corrected or
contrasted in the utterance under question, isrexf¢o asdentificational focus
(E. Kiss 1998), contrastive focus(Selkirk 2007b), or corrective focus
(Gussenhoven 2007).

A notion that is somewhat orthogonal to these types of focus is the
notion of givennessA given constituent is usually assumed to bevatgd in
the discourse, either because it has been preyiagilicity mentioned, or
through entailment (Schwarzschild 1999). The twdioms of focus and
givennessalthough situated on somewhat opposite ends efsgiectrum, are
therefore not mutually exclusive: a constituent gary well be simultaneously
given and focused in a specific discourse situa{iBiring 2006; Féry &
Ishihara 2009).

With respect to focus, another common distinctisnthat between
broadwide andnarrow focus (Breen et al. 2010; Eady et al. 1986; Lagiéi6]l
2008). The distinction is often investigated wilspect to wh-induced focus,
whereby the focus domain corresponds to a singlel veo constituent under
narrow focus, and to a phrase or the entire seatender broad focus. It has
been argued that the types of phonetic markingoofig in the same language
may vary between broad and narrow focus (Hayes BirL4991), or between
discourse-new and contrastive focus (Katz & SelRbk1).

Sometimes used with reference to the same donfzénste referred to
with broad focusthe notion ofall-new (e.g. in Féry & Kugler 2008) amut-of-
the-blue(e.g. in Katz & Selkirk 2011) refers to situatiomswhich an entire
sentence is focused as an answer to a generaliaqquesich as “What
happened?”. Even though the broad focus sentemeesotfocus-free, they are
sometimes included as a baseline or control canditi studies which compare
different types of focus.

1.1.4 Tonal realization and prosodic structure

For dialects of Chinese, most studies that are eroied with the relation
between prosodic structure and tonal realizatiome h@oked at categorical,
tone-sandhi type tone changes. As described iniosect.1.2 above, the
application patterns of the tone sandhi changestaken to be indicative of
prosodic structure, such that prosodic boundaniesaasumed to intervene in
contexts where tone sandhi changes fail to applgl, @mosodic headedness is
connected to the preservation of lexical tone &alugtudies of this kind are
Chen 1987; Lin 1994 for Xiamen, Brooke et al. 2008egng 1987; Shen 19904a;
Shih 1986, 1997; Zhang 1997 for Mandarin, Lin 2006 Sixian Hakka and
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Mandarin, Tsay & Myers 1996; Tsay et al. 1999 faiwanese, and Selkirk &

Shen 1990 for Shanghai Chinese. Cross-dialectalpaosons such as Chen
1991, 2000; Duanmu 2005; Lee 2002; Yip 1999; Yushitaoto 1987; Zhang

2007b are concerned with the tone sandhi applicgtaiterns in more than one
Chinese dialect.

Outside of tone sandhi, tonal realization has &sen shown to be
influenced by intonational factors (Shen 1990ahSt00; Yuan 2004), which
in turn might be connected to prosodic structue.dxample, in Yang & Wang
2002, it was shown that the realization of tergets, such asyFninima, is
connected to the prosodic structure of the sentettogy appear in, such that
there is a reset of,Fminimum values which correlates in magnitude vtfth
level of prosodic boundary that precedes the réisgesyllables. This indicates
that prosodic structure might not just influence #election of tonal targets (e.qg.
by blocking tone sandhi), but also have an effedtheir implementation.

1.1.5 Tonal realization and focus

It has been instrumentally investigated for sevdiakects of Chinese how focus
affects the realization of tones. Most studies hesgorted results on two
acoustic parametersp Bnd duration. In the studies mentioned below,ténen
focusis used to either refer to informational focusuoed by a wh-word in a
question-answer pair, or to contrastive focushindbsence of studies showing a
different effect of these two types of focus foy alialect of Chinese, the studies
below will be grouped together concerning focus&s.

In all Chinese dialects that have been instrumbniaestigated, focus
has been found to induce lengthening of the focgg#dble or constituent, and
to some extent of neighboring syllables. Such studinclude Chen &
Gussenhoven 2008 for Standard Chinese, Pan €2GB. fdr Taiwan Mandarin,
Chen et al. 2009; Xu et al. 2012 for Taiwan Min, &uee 2007a for Cantonese,
Chen 2009 for Shanghai Chinese, and Wu & Xu 20t®fing Kong Cantonese.
As shown in Chen 2006 for Standard Chinese and Q0&9 for Shanghai
Chinese, the lengthening effect of focus is to s@rtent dependent on the
prosodically induced duration distribution withiretfocused word.

More relevant for tonal realization, in many diatedocus has also been
found to affect the implementation of tonal contoun most studies, the focus
effects on khave been summarized asexpansion, whereby e.g. a rising tone
will start lower and end higher under focus thamghme tone under broad focus.
Fo range expansion under focus has been reportedddodarin Chinese (Wang
& Xu 2006; Xu 1999), Cantonese (Gu & Lee 2007b)ar@fhai Chinese (Chen



INTRODUCTION 7

2009), and Taiwan Mandarin (Chen et al. 2009; Xale2012). The absence of
a focus effect on tonal implementation has beeorteg in Wu & Xu 2010 for
Hong Kong Cantonese and in Chen et al. 2009; >al 012 for Taiwan Min.

In most, but not all of the dialects in which focudfects the
implementation of tones, the on-focusdxpansion effect is accompanied by a
Fo compression effect on the post-focal stretch of tiarget sentence.
Acoustically, this compression manifests itself mhain lowering of the frand
intensity in the post-focal stretch. In a perceptexperiment with partially
masked test sentences, as reported in Xu et a4, #0Pas established that post-
focal compression may be utilized as an importastosdary cue to the
identification of the focus domain by the listeners

Taking a closer look at the phonetic nature of bibih on-focus §
expansion effect and post-focus compression, Ch&u&senhoven (2008) and
Chen (2010) argue thag Fange expansion might not be the only way to agtou
for the changes to tonal implementation that aresed by focus. Rather, the
authors argue that tones are hyper-articulatedruiodes, and hypo-articulated
in post-focal condition, as manifested by a redudegree of distinctiveness of
the tonal contour, and a greater influence of thecgding tones. Therefore,
while the phonetic findings themselves are mostigamtroversial, their exact
interpretation in relation to models of tonal implentation is still subject to
ongoing debate.

1.1.6 Prosodic structure and focus

In impressionistic accounts of focus effects inrélsie dialects, it has been
observed that they resemble prosodic boundary teffée the sense that they
may also influence the application of tone sandiriofke et al. 2009; Chen
2000; Selkirk & Shen 1990; Shih 1997). To accoontlie observed differences
in tone sandhi application under focus, it has h@eposed that focus can alter
the prosodic structure of a sentence or utteramre] insert or remove
boundaries so as to derive a prosodic structureigheoherent with the focus
requirements.

Such proposals are reminiscent of focus realimatibeories that
conceptualize focus effects as being mediated logaulic structure (Biring
2010; Kabagema-Bilan et al. 2011; Selkirk 2007ajckenbrodt 1995, 1999;
Zec & Inkelas 1990). In these accounts, focus iskethby local prominence,
but this prominence is induced by alternationshie prosodic structure, rather
than directly in the phonetic implementation. lattkense, a focused constituent
would be phonologically strengthened, and the nfaghimplementation would
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be a consequence of this kind of strengthenindperathan a purely phonetic
reflex of an expanded,Fange.

However, detailed phonetic investigations of boupdsfects and focus
effects have cast doubts on these types of indiremunts of focus effects. For
Mandarin, Chen (2004) has shown that the effecudad by an intonation
phrase boundary onto the post-boundary syllable coagined to the onset of
that syllable. In contrast, focus on the post-b@updyllable, which under the
above hypothesis should have a similar effectctdfiboth the onset and rhyme
of the syllable in question. For German and Japgrieéry (2010) and Féry &
Ishihara (2010) present experimental evidence twggests that prosodic
boundaries induce effects that are superficialigilar, but different in detail,
from the effects induced by focus.

In this sense, there seems to be accumulating resed® suggest that
the effect of focus is independent from the foromatof prosodic domains or
prosodic prominence assignment. Rather, it is pegdn Féry 2010; Féry &
Ishihara 2010 that prosodic structure is derivediusively on the basis of
syntactic information. Focus on the other hand oammodify the prosodic
structure directly, but only affect the implemeidat of material within the
prosodic structure.

1.2 Overview of this dissertation

1.2.1 Research objective

As has been outlined in the previous sectionsthiee areas of tonal realization,
prosodic phrasing, and information structure anenected in numerous ways.
Evidence from tonal implementation and tone sandbiwell as observations
from the effects of focus, have been used to m@igadisprove assumptions on
how to derive prosodic structure from syntacticusire, and how to
conceptualize their connection. At the same tinmejestigations of tonal
realization under focus have helped to improve timglerstanding of the
articulatory mechanisms behind tonal contour imgetation.

This thesis attempts to broaden the empiricalsbiasithe development
and furthering of theories that are concerned witbsodic structure and with
focus effects, as well as with their interactioBg.investigating a tone language
with a tonal phonology that has been describecefedd both on prosodic and
focus principles, this thesis aims to complemeswious research on prosodic
phrasing and focus, which has largely been conduatethe basis of findings
from intonational and stress-accent languagesly,dst experimentally testing
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some of the predictions made in the literature ms@dic phrasing and focus,
the empirical accuracy of these theories is furtinegstigated.

1.2.2 Research questions

The following research questions will be addressedtis thesis:

Tone sandhi and prosody (Chapter 3):

* Which factors determine the application of tonedéarn disyllabic targets
which are ambiguous between two prosodic structures

Tone sandhi and focus (Chapters 3 and 4):

» Can the presence of contrastive focus in (only oh¢he syllables of) a
disyllabic lexical compound block lexical tone shid

« If not, how are the acoustic reflexes of focusribsted within the disyllabic
lexical compound if only one of the syllables isdsed, compared to focus
on the entire disyllabic lexical word?

Tonal realization and prosodic structure (Chapter 5:

« Is the implementation of tonal contours affectedpbgsodic structure? If
yes, which component of prosodic structure (prasdutiundaries/prosodic
heads) is more important for the way tonal conteuwesimplemented?

Tonal realization, prosodic structure, and focus (@apter 5):

« Is the effect of prosodic structure on tonal impeation identical to the
effect of focus?

Tone sandhi contour implementation and prosodic sticture (Chapter 6):

e How are tonal contours implemented/scaled in seeterwith different
numbers of words per constituent? Is the scalinthefcontours based on
sentence or on constituent length?

* How does syntactic embedding affect the scalingpoél contours? Which
level of syntactic complexity is reflected in tlemal scaling?

Tonal realization and focus/givenness (Chapter 7):

« Is there a difference in tonal realization betweenstituents that are given,
broadly focused, and narrowly focused?

« Do the speakers of Wenzhou use lexical means tk refarents in different
discourse situations?

1.2.3 Experimental methods

The data presented in this thesis was obtained bgnm of experimental
production tests. In the majority of experimentsarted here, the speakers were
asked to read out words and sentences that weserpegl to them in Chinese
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characters, or to act out short question-answéoglias, which attempted to set
up certain communicative situations. In one of teported experiments,
speakers were presented with pictures and a contestion, and asked to
answer the context question by means of descrithi@gpicture. In all cases, the
answers given by the speakers were recorded, ated Haeasured and
investigated statistically.

1.2.4 Outline

This thesis is composed of the following chapt&bapter 2 introduces the
language which is investigated in the remaindethef thesis, the dialect of
Chinese spoken in Wenzhou. The chapter presentsemiew of the relevant
phonetic and phonological properties, particulatg phoneme and toneme
inventory on syllables, and the word-domain tonaedbka processes. It also
discusses some differences between the speeclk gbting speakers that were
recorded for the experiments of this thesis and pheviously published
literature on segmental and tonal properties of ¥den Chinese.

Chapter 3 is concerned with the application donfainthe disyllabic
tone sandhi process of Wenzhou Chinese. As sughbstehe literature, tone
sandhi always applies in some types of construstibnt is variable in others.
Chapter 3 specifically investigates two claims madearlier research: (i) the
application rate of tone sandhi in disyllabic vetiject constructions is related
to the degree of lexicalization of these verb-objganstructions, and (ii) the
application of tone sandhi in disyllabic verb-olbjezonstructions can be
influenced by the presence of focus. The chaptditiadally tests the influence
of communicative context on the application ratetafie sandhi. The main
finding is that the communicative context exerts thost influence on the tone
sandhi application behavior of the young speakets|e lexicalization only
plays a subordinate role, and contrastive focus ame affect the tone sandhi
application process.

Chapter 4 investigates the effect of contrasto@$ on the tone sandhi
contours, by varying the position of the focus domaith respect to the tone
sandhi domain. In this way, it will be directly ted whether focus can “break
up” the tone sandhi domain, either phonologicaltly blocking tone sandhi) or
phonetically (by inducing a stronger, [effect on the immediately focused
syllable within the disyllabic structure). It isuiod that neither process occurs,
and instead the phonetic reflexes of focus (expansf the kr and duration of
the tonal contour) are distributed evenly over ¢hére disyllabic domain. The
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obtained results have important consequences éocctmceptualization of the
tone sandhi domain, and for theories of focus &facChinese.

Chapter 5 looks at the implementation of contones on monosyllabic
words, and specifically at the degree to which itm@lementation of these
contour tones is affected by adjacent tonal target® factors were tested: (i)
prosodic structure (prosodic boundaries and prasoeads), and (ii) Focus. By
directly comparing the influence of these two fastimdependently, the chapter
also addresses the question whether the effettesé two factors are identical
or cumulative. In this way, the chapter directiates to the research debate
outlined in section 1.1.6. As will be shown, prosotieadedness and focus
independently induce a strengthening effect onrédspective syllable, which
maximizes the realization of the tonal contour ammteases its independence
from the coarticulatory influence of neighboringhés. The two effects are
shown to be cumulative, which leads to an analyss conceptualizes them as
independent.

Chapter 6 examines the properties of sententiac&ling in Wenzhou.
The research question for this chapter has moes titen asked for intonational
languages, and concerns the pre-planning of sesdemel intonation.
Particularly, the chapter inspects whether the tttedf Fy peaks and valleys is
related to sentence or constituent length, andihoeflects syntactic complexity
in embedded clauses. In this way, it is analyzed ttee syntactic structure is
mapped onto the prosodic structure, and how thsoplio structure determines
the tonal implementation on the phrase and sentieved The findings show
that constituent length, rather than sentence lengtthe level of pre-planning
of |, peak scaling in Wenzhou, and that minute detdilsyntactic embedding
are reflected in thegfeontour implementation.

Chapter 7 explores the lexical and phonetic catesl of narrow and
broad focus and givenness. In two experiments,kepgare first tested on a
picture elicitation task, which investigates theidal properties of the structures
they use to describe referents in different infdiamastructural contexts. It is
found that speakers systematically vary the defirdss and lexical choice of
noun phrases in relation to the discourse stattiseofeferents that are described
with these noun phrases. A related experiment\abksher speakers, when they
are more constrained in the lexical material icaisse, will systematically vary
the acoustic cues to distinguish referents in bfoads from referents in narrow
focus and given referents, which turns out to bdedéd the case. Thus, the
experiment determines that the notion of focus aldm not sufficient to
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characterize the phonetic correlates of informasibncture marking in

Wenzhou Chinese.
Chapter 8 concludes with a summary of the experiatdindings, puts
them in cross-linguistic perspective, and give®athook for possible directions

of future research.



Chapter 2

Wenzhou Chinese phonetics and phonology sketch

2.1 General introduction

2.1.1 Area and intelligibility of the Wenzhou dialect

Wenzhou Chinese is a dialect of Chinese which dkesp in the Wenzhou urban
area, home to approximately 9.12 million pedp®f the varieties spoken in the
area, the one spoken in the central district of ¥ien (Lucheng) is commonly
regarded as most representative. It is more ornegaally intelligible with the
other varieties spoken in and around the city,caigh speakers from Lucheng
can usually point out the idiosyncrasies of spealfieym the outskirt districts
such as Longwan and Ouhai.

The Wenzhou dialect, as the dialect of the Luchareg in Wenzhou
will be referred to hereafter, is considered torgeresentative of the Oujiang
dialect subgroup (Fu & Fang 1985), which belongghtlarger dialect group of
Wu dialects. The term “dialect” in this contextdemmonly used by Chinese
linguists to describe the different sub-groupindgsSinitic languages within
China. In Western linguistic terms, the subgroupsiide commonly be classified
as individual languages, partially because mutuaédlligibility between the
“dialects” can be low (Tang & van Heuven 2007, 200%is thesis will follow
the nomenclature of “dialect” when talking abow gubgroups of Chinese, and
refer to the Chinese standard language as Statdandse.

2.1.2 Previous descriptions of the Wenzhou dialect

The Wenzhou dialect of Chinese has been includecedent cross-dialectal
descriptions in Chinese, such as the descriptiokldny (1998) in theZ/ /(X 1%
7' & #/% [Modern Chinese Dialect Sound DatabaSaries, or the2s /(<%
#F % [Studies in the Contemporary Wu Dialeetplume by Qian (1992).
These accounts describe the dialect from a compargterspective, with
Standard Chinese as a reference point. Recent iglests which focus

! Data from the 2010 6th national population cersfughina, available at
http://www.wzstats.gov.cn/2010rkpc/infoshow.asp2igi36.



14 CHAPTER?2

specifically on the Wenzhou dialect have been ghbklil by You (2002) and
Zhengzhang (2008).

Modern Western linguistic accounts of Wenzhou Céénare often
concerned with subparts of the phonological systmh as the account of the
tone sandhi phonology in Chen 2000, or the phorasgcriptions of the tone
and tone sandhi patterns in Rose 2000, 2001, Z. Both of these sources
derive their observations from recordings madeha 1980s with middle-aged
speakers, and are therefore likely to representder state of the dialect.

The current account of the Wenzhou dialect is basethe speech of
young speakers from Lucheng Wenzhou. All speakesorded for this
phonology sketch, as well as the thesis at largee Wwetween 18 and 29 years of
age? Due to ongoing language contact with Standard €fginwhich the young
speakers learned from an early age, their way ¢éalspWenzhou differs quite
substantially from the above-mentioned descriptionsiany respects. For this
reason, the upcoming chapter attempts to give arvimw of the young
speaker’s segmental and tonal inventory, so asyta Ibasis for the descriptions
in the remainder of the thesis.

In the following, the sound inventory of Wenzhoullvtie illustrated
with example words given in Chinese characters gHamas well as in broad
IPA transcriptions. For the young speakers, the égliate association with
Chinese characters is Standard Chinese, and wHhHed @8 pronounce an
individual character in Wenzhou dialect, they aoestimes unsure of the
“correct” pronunciation. In this description, it svattempted to select illustrative
characters which would be recognized by most speakebe associated with
the given pronunciation. Most of the examples i ¢hrrent sketch were picked
from the words that were used as illustrationsravipus published descriptions
of Wenzhou.

Throughout this thesis, the lexical tones of Wenzwil be represented
by Chao numbers, following the numerical descriptid Wenzhou in You 2002.
The tone trajectories and characteristics themsehitt be discussed in section
2.4.

% More detailed information on the speakers carobed in the individual chapters. The
current sketch is mainly based on recordings with temale speakers, who were both
25 years old. All illustrations of FO and spectvalues in this sketch were produced
from recordings with either of the two speakers.
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2.2 Phoneme inventory
2.2.1 Consonants

Table 2.1: Overview of consonantal phonemes aait tilace and manner of
articulation in Wenzhou Chinese.

Bilabial | Labiodental| Alveolar | Alveolo-| Velar | Glottal
palatal
Plosive p"p b ttd Rkgl
Affricate te" tc
td' ts dz
dz
Nasal m n n n
Fricative fv S z ¢ h A
Approximant v j
Lateral I
approximant
2.2.1.1 Plosives
D) Citation forms Hanzi Translation
a. p'a42 IR ‘to send, dispatch’
b. pa42 r ‘to dress up’
. ba31 Gele ‘to arrange’
d. t"a42 K ‘excessively, too’
e. ta42 Ty ‘belt, zone’
f. da31 W ‘to talk, chat’
g. K'a42 N ‘fast’
h. ka42 e ‘boundary’
i. gau24 J& ‘thick’
- 7235 % ‘short, low’
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The plosive onsets of Wenzhou differentiate fotiiedent places of articulation:
bilabial [, p, b], alveolar [t t, d], velar [R, k, g], and glottalq]. In terms of
voicing, Wenzhou displays a three-way voicing distion in plosives and
affricates. This voicing distinction is correlatedth tonal register in a way that
the high register tonesi) only occur on syllables with voiceless and voicgeles
aspirated onsets, and the low register tongsofly occur on voiced onset
syllables. The minimal pair examples in (1) are itéth by this tonal
differentiation.

The exact phonetic nature of the three-member mgiagontrast in
Wenzhou and many other Wu dialects has attractshreh interest for a long
time. Instrumental studies going back to Chao 18& shown that none of the
three “voicing” states is actually characterized umcal fold vibration in the
onset consonant when it is in word-initial positidgrurthermore, it has been
established for related dialects that in initiakition, the difference of VOT
between the so-called “voiced” and voiceless umatga onsets is negligible
(Cao 1982; Shi 1983).

In the aerodynamic study by Cao & Maddieson (19&2)as shown
that while there is no phonetic “voicing” contrastWenzhou onsets in initial
position, the onsets that are traditionally desatilas “voiced” and “voiceless”
do nonetheless differ in tenseness and apertutleeofocal folds. This causes a
phonation difference at the release of the stopd, some breathiness at the
onset of the following vowel, which aligns with theditional terminology of
“murmured” vowels (Duanmu 2007). According to R¢2601), this difference
conditions the so-called “depression” effect, whiotvers the F onset of the
tonal contour following the “voiced” onset. Crudial he argues that in
Wenzhou this depression effect is independent efrdgister of the tone, and
can also be found on tonal contours which have bbhanged to e.g. high falling
in a tone sandhi environment.

Therefore, when talking about “voicing” in Wenzheeyeral connected
phenomena need to be kept apart. Phonetic voiasdefined by a difference in
VOT, is only found in word-medial position betwedhe *“voiced” and
“voiceless” onset consonants and affricates, butgptually neutralized in
word-initial position. At the same time, the “degs®n” effect of the “voiced”
onsets onto the beginning of thg dentour is present in both contexts. Finally,
the limitation of syllables with “voiced” onsets ¢mly carry low register tones is
sometimes eliminated in tone sandhi context, bdgpendent of the “depression
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effect”. For further discussion of the tone systefmWenzhou, the reader is
referred to section 2.4 of this thesis.

In the examples in (1), the final example has beanscribed with a
glottal stop 7] onset. In Chinese linguistics, the existence lottgl stops in
Chinese dialects is subject to debate for reasérdiaghronic reconstruction
(Zhang 2006). For this reason, syllables like thogdj) have been alternatively
transcribed as onsetless [a] (Zhengzhang 2008} drasing a zero onset [0a]
(You 2002; You & Yang 1998) in Wenzhou, while othigscriptions used the
glottal stop onse®f] (Qian 1992; Rose 2001).

For the young speakers described in this sketctoutd be observed
that their realization of examples like (1j) camyaetween realizations with a
clear glottal contraction at the beginning, or witlmore breathy transition into
the vowel without glottal constriction (see FiguBel). This inter-speaker
variation could be a reason for the different tcaipsions of this sound. Since
there is no phonemic alternation between onsetigbables and those with a
glottal stop onset, the glottal stop is set in pHreses in Table 2.1. For this
sketch, in spite of the inter-speaker variatior, glottal stop will be consistently
used to transcribe otherwise onsetless syllables.

5000

,ru

| | l(lumw JIM i ;)n llhl

\ "”)l,ump.ui Nﬂf“‘”’m

Frequency (Hz)

0

0.41
Time (s) Time (s)

Figure 2.1: Realizations of example 1j85) with (left) and without (right)
glottal stop onset by two female speakers.

2.2.1.2 Affricates

2) Citation forms Hanzi Translation
a. t'a33 # ‘differ, wrong’
b. tsa4?2 fife ‘to dip in liquid’
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C. dza31 P ‘ashamed’
d. t'a313 7 ‘sparrow’
e. tca313 ik ‘foot’

f. dzan24 i ‘near’

Affricates are produced with friction noise addedthe release portion of an
obstruent, and thus resemble both stops and fresato some extent. Wenzhou
differentiates two places of articulation for atftes: alveolar [Pa, tsa, dza],
and alveolo-palatal ¢t, tc, dz]. With respect to onset voicing, the affricates of
Wenzhou display the same three-member distinctiah has been established
for the plosives, and the same register divisioldshdlow register tones with
“voiced” affricate onset syllables, high registesnés with voiceless and
voiceless aspirated onset syllables).

The alveolo-palatal affricatesdt tc, dz], like their fricative counterparts
[¢, ], induce a palatalization of the initial part dktfollowing nucleus vowel if
it is [-high], as demonstrated by the narrow traipsions of the examples in (3):
in (3a-c), in which the nucleus contains a [+highjvel as first or only vowel
([e], [u], and [i], respectively), no palatalized ctiemlation can be found. In
contrast, the palatal place of articulation of theset affricates in (3d-h) is
spread onto the beginning of the vowel articulatbthe [-high] vowels.

3) Citation forms Hanzi Translation Narrow trangtion

a tc@33 3 ‘special’ [to]
b tcuo33 HE ‘stake, pile’  [tuo]
C. tde33 s ‘to attract’ [tie]
d. tca313 7 ‘to wear’ [t'a]
e tcaud? B ‘to rescue’ [t'au]
f. tcou33 M ‘prefecture’  [t'ou]
g tcay33 4 ‘gold’ [tc'an]
h tcoy33 rh ‘middle; in”  [tc'on]

In this sketch, the phenomenon will be regardedregular onset-vowel

coarticulation process for the palatal affricated &icatives, and consequently
not be indicated in the broad transcription. Irditienal descriptions of other
Chinese dialects, the palatal coarticulation betwagsets and non-high vowels
is sometimes transcribed with a triphthong startisiy an [i] (e.g. §iou], [cian]

in the phonetic description of Standard Chineskea & Zee 2003). However,
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the duration of the palatal coarticulation in Wemzlis very short, and only lasts
less than 50 ms into the articulation of the vowslijllustrated in Figure 2.2 For
this reason, it will be treated as coarticulatieneh

pPUULT
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|

Frequency (Hz)

\

| {f 1| 0 ‘u

A l“"".v“tttlw(l['f

0 0.26140 0.2759
Time (s)

. . Time(s)
Figure 2.2: Reallzatlén}?ssof example 3ea(i42) by a male and a female speaker.

0

2.2.1.3 Nasals

4) Citation forms Hanzi Translation

a. maz24 % ‘to buy’

b. na24 T4 ‘knife’

C. Jia24 5 ‘bird’

d. a4 i3} ‘pupil of the eye’

The nasal series of Wenzhou contains four diffenglaces of articulation:

bilabial [m], alveolar [n], palatalp], and velar §]. Traditionally, nasals are
counted as sonorous onsets, and should therefoexgeeted to pattern with
voiced obstruents and only co-occur with low registones. However,

according to the descriptions in Zhengzhang 20@Bthe observations from the
recordings with the young speakers, all four nasais co-occur with both high
and low register tones. An example for this is giiethe minimal pair in (5k-1),

and illustrated in Figure 2.3: the syllable [mi]tlvilow and high level tone, as
uttered by the same female speaker. The averagetlie two examples is ~220
Hz for the low level (5k), and ~245 Hz for the highel (51).
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Figure 2.3: Realizations of example 5k (mill, mEar 220 Hz) and 51 (mi33,
mean k= 245 Hz) by the same female speaker.

The velar nasalyg] deserves special mentioning because of its plastiot
behavior: it can occur as onset consonant befomroptthongs and diphthongs
(5a-c), as coda consonant following the non-higeds [a], B] and [0] (5d-f),
and it can stand on its own as a syllabic nasakany different tones (5g-j).

(5) Citation forms Hanzi Translation
a. a3l H ‘cliff

b. u3l x ‘tooth’

C. gau3l 4 ‘ox’

d. may31 ] ‘door’

e. ms;31 A ‘bright, clear’
f. mayll & ‘dream’

g. 711 b ‘to lie down’
h. 724 & I’

i. 724 i five’

- 731 JL ‘child’

k. mill if] ‘face’

l. mi33 ik ‘to narrow one's eyes’

In connected speech, such as phrases and senteocgs,which only consist of
a syllabified nasal can be merged with precedingeii® syllables and then
resemble coda consonants (see also Pan 1991).byhdhe actual syllable
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boundaries can be obscured, which has consequdocethe phonotactic
analysis (see section 2.3.1 for details).

2.2.1.4 Fricatives

(6 Citation forms Hanzi Translation
a. fa42 iz ‘flood’

b. va3l M ‘ordinary’

C. sa42 I ‘graceful’

d. za31 4e ‘firewood’

e. ca35 % ‘dawn’

f. ha42 ] ‘to drink’

g. fa3l b5 ‘shoe’

h. 1a33 B ‘crooked’

i. va33 g ‘curve, bend’

Fricatives in Wenzhou differentiate four differeplaces of articulation:
labiodental [f, v], alveolar [s, z], alveolo-palbfa], and glottal [h,A]. Like for
the plosives and affricates, there is a correlatieiwveen tonal register and onset
voicing of the fricatives. As noted in Qian 199Bg¢tbilabial fricatives are
subject to ongoing language change in many Wu amlén the sense that
younger speakers seem to use bilabial [f] and [@fenconsistently, whereas
older speakers vary between [v] ang]l pnd between [f] and¢]. In the
recordings with the young speakers here, the ooliceable variation occurred
for [v], which was sometimes produced in a moreragimant-like manner as
[v]. Since no phonemic alternation between an appramt p] and a fricative [v]
has been reported in any previous description ohaleu, it is assumed here
that the approximant is a free variation of thenpirrciation of the phoneme [v].
The difference is illustrated with the two examp(éls) and (6i).

The alveolo-palatal fricativec] is the only fricative with no voiced
counterpart in the fricative series of Wenzhouomly co-occurs with high
register tones, and can therefore be deemed “esistl Comparable to the
alveolo-palatal affricates, ¢JFinitial syllables induce palatalization of the
beginning of the following vowel if it is [-highNarrow transcriptions of some
examples in (7) illustrate this process, but inoadance with the discussion in
the affricate section, the broad transcriptionhia temainder of this thesis will
not reflect this distinction.
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@) Citation forms Hanzi Translation Narrow trangtion

a. 242 e ‘Chinese’ £a]
b.  de33 W alitte [cie]
C. cu033 FH ‘frost’ [cuo]
d. ca35 s ‘dawn’ [ca]
e. cou33 1y ‘to gather’ Fou]

From a cross-linguistic point of view, the “voicedlbttal fricative f] is rare in
many other language families of the world, but vesynmon in the subgroup of
the Wu dialects.

2.2.1.5 Approximants

(8) Citation forms Hanzi Translation

a. ja212 3] ‘medicine’
d. la212 = ‘orchid’
C. la33 A ‘pull, drag’
d. la11l 1= ‘messy’

Like the nasals, the approximant onset consonani/énzhou can co-occur
with both high and low register tones. Figure 2dstrates the realizations of
the examples in (8c) and (8d) by the same femadaksgy. The syllable [la] with
high level tone (8c) has an averageoF~214 Hz, while the low level example
(8d) has an average 6f ~188 Hz.
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Figure 2.4: Realizations of example 8c (la33, mE&an 214 Hz, left) and 8d
(lall, mean k= 188 Hz, right) by a female speaker.
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2.2.2 Vowels

2.2.2.1 Monophthongs

Due to numerous co-occurrence constraints and spaps in the syllable
inventory, the velar plosives [g, K']kare the only onsets that can co-occur with
all monophthongs in Wenzhou. In (9), a series ef(h minimal pairs is given.
The overview of possible Wenzhou syllables in Ztzwagg 2008 contains no
example of [k], which is why the nearest approximatiofigkis listed in (9).

9) Citation forms Hanzi Translation

a. ka35 i ‘to separate, explain’
b. k335 f ‘draft, sketch’

C. K'635 fik ‘to chop, hack’

d. ko35 fEx ‘false’

e. ku35 S “fruit’

f. k@35 fias ‘to catch up’

g. ki35 JL ‘small table’

The quality of some of the vowels in Wenzhou isfeddént from the
corresponding vowels in Mandarin dialects. Unlike fy]-vowel in the northern
dialects for example, the vowel that is transcribedg] here and as [y] in most
descriptions of Wenzhou (Hou 1998; You 2002; You ¥ang 1998;
Zhengzhang 2008) is retracted, less rounded, aadlaver in quality than its
cognate [y] in Standard Chinese. Conversely, thmdahat is transcribed as [g]
or [@] in Hou 1998; You & Yang 1998; Zhengzhang 2008esacted for the
young speakers recorded here and articulated ien&rat position, and will
consequently be transcribed hereedsfor the vowel $], only one symbol will
be used in this sketch, whereas the descriptiohoin1998; You 2002; You &
Yang 1998; Zhengzhang 2008 use three different sisr{fs], [¢], and either [e]
or [9]) to represent the phonetic value of the sourtiffierent contexts.

It has been observed for a number of Wu dialecs tie back high
vowel [u] tends to have a tendency to be unroun@@mh 1991), and that
specifically in the Wenzhou phoneme inventory, “fs developed inta//in
the Wenzhou area, a vocalized version of /v/."dil®60). For some of the
Wenzhou speakers recorded here, there is indeeehadericy for less lip
protrusion, so that the lips are more spread duttiegvowel production. This
can co-occur with some (optional) lip trilling oreathing during the vowel
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production, so that the vowel indeed assumes a frioadive-like timbre. Also,
as in many other Wu dialects, the two phonemesiffid] [0] are closer together
than in other languages, largely through a raisihdo]. The two phonemes
remain distinguishable by native listeners, but rfellin the same phoneme
category for listeners from Indo-European languageh as German or Dutch.
As in many other Chinese dialects, Wenzhou hagyalae alternation
for the sound that occurs after alveolar fricativel affricate onset consonants in
complementary distribution with [i] in other contexThis sound is traditionally
transcribed with thez-grapheme in Chinese linguistics, and is trangdribere
as a syllabic fricative Jz Phonetically, the tongue position of the onsiettives
is preserved throughout the pronunciation of tHialske, and merely the voicing
is changed at the transition from onset to nucleule case of voiceless onset
consonants (Ladefoged & Maddieson 1996). The tript&mns in (10) serve to
illustrate the process, but this sketch remainsostim in the debate on the
“correct” representation of the “fricative vowelsf Chinese. For discussion, see
e.g. Zhang 2006: 53-57 and Duanmu 2007.

(10) Citation forms Hanzi Translation

a. t5'742 4k ‘place’
b. tsz42 ER) ‘to, until’
C. dz31 iR ‘tardy’

d. s#A2 L1 ‘similar’
e. z31 1 ‘to look’

In contrast to Mandarin, which allows a wide ranmge monophthongs and

diphthongs before the nasal codas [n] amd \\Venzhou only allows the non-
high vowels /a/,d/, and /o/ before the velar nasg],[which is also the only

possible coda consonant in the dialect. In the @oation with this coda

consonant, the realization of//and /o/ is centralized for all three vowels,
compared to the monophthong realization in opelalsids. This is reminiscent
of the difference between vowels occurring in o@erd closed syllables in

Shanghai Chinese, where the vowels exhibit a relaceustic vowel space in
closed syllables (Chen 2008). A narrow transcriptod the examples in (11)

would transcribe them asapy], [men], and [may], with the latter being lower

and more front than the [0] in open syllables.
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(11) Citation forms Hanzi Translation

a. mayll e ‘stuffy’
b. msyll i ‘life’
C. mayll £ ‘dream’

2.2.2.2 Diphthongs

(12) Citation forms Hanzi Translation

a t"ai33 i ‘to push’

b t"¢i33 s ‘ladder’

c. t"au33 fr ‘to steal’

d t"ou33 i ‘to pull, drag’
e t" £33 Bk ‘to choose’

f. t"uo33 @ ‘soup’

As can be seen in (12), when countie s an alternative realization of the
monophthong d], Wenzhou differentiates six diphthongs. Most @sie
grammars further differentiate combinations of dighthongs with an initial [i]
or [@], thus deriving additional diphthongs withgtides or triphthongs. In the
present investigation, they will be regarded asllagallophones, in accordance
with the above analysis of the variants dfihducing palatalization in [-high]
vowels (cf. section 2.2.1.4, examples in (7)).

2.3 Phonotactics

2.3.1 Well-formed syllable structure

Since the velar nasal coda in Wenzhou can onlyccovowith the monophthong
vowels [a], E] or [o], the maximal syllable in Wenzhou @&V(X), with X being
either a second vowel (in diphthongs) or a velaaheClassifying Wenzhou as
having an obligatory onset presupposes the analysige 0-onset as glottal stop
(see section 2.2.1.1 for discussion), and the aisalyf affricates as singl€.
Furthermore, as discussed in section 2.2.1.3, ¢ksr nasal can be syllabic, and
obligatorily be combined witlCVV syllables. Unlike thesf]suffix in Beijing
Mandarin and other Mandarin dialects though (Duan2®07), the 4] in
Wenzhou does not merge with its host syllables,ibunerely added to their
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existing structure. This may create superhe@WvN syllables, as in example
(13).

(13) Citation forms Hanzi Translation
a. muw33 v ‘cat’
b. muzy31 ML ‘cat

2.3.2 Attested combinations of consonants and vowels

In line with other Chinese dialects, Wenzhou digplaertain co-occurrence
restrictions when it comes to the combination &f fitnonemes of the language
into valid syllables. Some of these have alreadgnbeovered, such as the
allophony on [+high, +front] vowels following alview fricatives and aspirates
(section 2.2.2.1), and the restriction of the codasonanti] to only co-occur
with allophones of three of the monophthong vovirelsingle syllables (sections
2.2.2.1 and 2.3.1). Outside of these, the only istet® co-occurrence restriction
that could be found across all possible onset-Gomabinations is a restriction
for alveolo-palatal onsets to occur before rimex giart with mid vowels §,
[e], [&i], [3n].)

However, this does not mean that all other possibhset-rime
combinations indeed occur in Wenzhou. Appendix gi#s an overview of
attested syllables, and illustrates some mismatbkbéseen the syllables listed
in the most recent comprehensive description of 2llen (Zhengzhang 2008)
and the recordings with the young speakers for tthésis. These mismatches
occurred in both directions, with some speakerdizing characters with
syllables that are not listed in Zhengzhang 2008, with speakers reporting in
elicitation sessions that they could not think aff@rd in Wenzhou that would
be pronounced with a particular onset-rime combnathat is listed as possible
syllable in Zhengzhang 2008. It is unclear whethese mismatches constitute
mispronunciations on the part of the speakers,tmther they represent ongoing
language change. For cases where no word with #Hcylar onset-rime
combination could be elicited, but where the spedia not deny the existence
of the particular combination, the syllable isdidtin appendix 2.2 as existent.
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2.4 Tone inventory in monosyllables

(14) Syllable Tonetyge MC class Hanzi Translation

a. ta33 high level la LA ‘alone, single’

b. ta35 high rising lla JIH ‘guts’

C. ta42 high falling llla it ‘belt, zone’

d. ta313 high dipping IVa # ‘to put up, hang over’
e. dall low level b b ‘pond’

f. da24 low rising llb " ‘thin, light’

g. da31l low falling Ib ® ‘to chat’

h. da212 low dipping IVb it ‘to step on sth.’

The examples in (14) above illustrate the eighdticih tones of Wenzhou. As

mentioned in the description of plosive onsets iandhou, the eight tones of
Wenzhou are commonly split into two registers, ezmftaining four tones. The

register division aligns to some extent with theiting” properties of the onset

consonant, but some onsets, such as nasals anakiapgmnts, can occur with

both high and low register tones. It has been wegdhat the register division
arose from a spread of the voicing properties efdhset onto the vowel, and
that the pitch differentiation occurred as a seapygrocess via tonogenesis
(Duanmu 1992). However, the connection betweernrdhister of a tone and its

height is non-automatic, and in some Chinese dmlégigh” register tones may

in fact be phonetically lower than “low” registesnes (Chao 1967, see also
Hayward et al. 2003).

For the Wenzhou “high” and “low” register tonesdiéference in tone
height can be confirmed at least for the level fafithg tones, so the traditional
terminology will be kept for ease of reference. Koer, as the description of
the acoustic properties of the tones shows, ivelp simplistic to think of the
eight tones as four contours being realized indifferent areas of the speakers’

% In order to facilitate reference to the eight ®imeWenzhou, they are described using a
combination of the register (high/ low) and theddype (level, rising, falling, dipping),
which are commonly used translations of the Middienese tone classes (e.g. in Rose
2001 and Chen 2000, the latter of who substitueaen” for “level”). However, the
terms should not be taken to be descriptive otdinal trajectories: As already noted in
Rose 2008, the “dipping” tones of the young speakamely lack the final rise, and
realize the “dipping” tones with a falling contanstead.



28 CHAPTER?2

pitch ranges, as the terminology might suggesttifisrreason, the properties of
the tones will be described in as much detail asipte.

In traditional Chinese descriptions, tones arerofranscribed with the
help of the number system after Chao (1948, seenfdua2007 for critical
discussion). However, the exact Chao number vatussare used to describe
the tones in a dialect may vary between transajlder example whether e.g. a
falling tone is described as 53 or 42, and whetitvee duration is reflected in the
number system (as for example in the descriptioRase 2000). Table 2.2 lists
some Chao number descriptions of Wenzhou toneshthat been published in
the recent literature, before describing in detal tonal realization observed in
the young speakers who were recorded for this dbggasketch.

Table 2.2: Numeric descriptions of Wenzhou citationes in the recent
literature.

High [High |High |High Low |Low |Low |Low
level |rising |falling |dipping |level |rising |falling | dipping

Chen2000 | M |MH |HM |Lg L |MH |ML |Lq
(33) [(35) |(53) [(313) |(11) |(35) |(31) |(212)

Nakajima 44 45 42 323 31| 23 242 212
1983

Norman 198844 45 42 23 11 | 24 31 12

Hou 1998 33 35 42 213 22| 35 31 213

Qian 1992 44 35 52 423 22| 24 31 323

Rose 2000 33 34 52 3312 222 114 331 2217

You 2002|333 35 42 313 11 | 24 31 212
You & Yang
1998

Zhengzhang |44 45 42 323 22 | 34 31 212
1964b

Zhengzhang |33 45 42 313 11 | 34 31 212
2008

In order to illustrate the tonal contours of thaiyg Wenzhou speakers, Table
2.3 depicts the Ftrajectories of the examples in (15) as utterecalkigmale
speaker. In order to allow for a comparison noyafithe ki contour and height,
but also of the durational properties of the torbes, pitch tracks are depicted
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aligned with the plosive burst of the onset constina

Table 2.3: Representative, Fracks of the eight lexical tones of Wenzhou on
alveolar plosive onset syllables (examples 15arhyorded with a female
speaker. i range 100-300 Hz, intermediate lines = 150, 2080 21z and 0.1,

0.2, and 0.3 seconds.

High level High rising High falling High dipping
e T O I IO T I Y A A A
Low level Low rising Low falling Low dipping

29

Visual and auditory inspection of the lexical toneks Wenzhou yield the

following observations.

(15) Observations on lexical tones in young Wenzhou spaas

The level tones are both situated in the middithefspeakers’ pitch ranges,
with notably the “high” level tone having a rathemid” quality. Especially

for the male speakers, the resulting shortage sftindtiveness is often
compensated by lengthening of the low level tonethBiones display a
declining tendency, but for the female speakess,hilgh level tone may be

accompanied by a short rising offset.

Both rising tones are characterized by falling-levajectories through the
first half of the tonal duration. The “high” andoW” rising tones are often
realized on similar fheight, which led e.g. Rose (2008) to claim thatthie
young speakers, the two tones have merged. Howievifie young speakers
recorded here, they are often distinguished by tlergng of the low
register tone.

For the falling tones, the distinction between tfigind “low” register is
most clearly visible in the beginning of the tonabntour, which is
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characterized by a short rising portion beforeirfglito a comparable tone
height as the high falling tone. Both tones arbaashort of duration, most
notably the high falling tone.

* For the dipping tones, the most striking observatithe lack of the final
rise of the “dipping” contour. As the falling tondke two dipping tones are
distinguished mainly by the onset height of thé, fahich is lower for the
low-register tones.

As can be seen from the above description, sefatirs have to be taken into
account when characterizing the tone contours afahleu. Besides the actual
tonal directions (which do not suffice any moredistinguish the falling from
the dipping tones), the length of the tones and phesence/absence of the
“depressor” effect at the onset of the tone areoigmt for the distinction
between “high” and “low” register tones.

2.5 Tone sandhi

2.5.1 Terminology

The term “tone sandhi” has been used in the lileeatvith reference to two
different phenomena: tonal coarticulation and hdsed tonal change (Chen
2000). The former phenomena include processessasiloied for example in Xu
1997 for Standard Chinese, involving assimilatdsgimnilatory and transitory
processes that take place between two adjacers wimen they are produced in
the context of one another. On the other handtdima “tone sandhi” has also
been used to refer to tone change processes imahieast one of the involved
tones changes its phonological shape in a catedonanner. A famous example
of such a change is the so-called “third tone sdnafhBeijing Mandarin, in
which, according to the common analysis, a thirketollowed by another third
tone within a specific prosodic domain is realizag a second tone (for
discussions pro/contra full phonological neutrdlma see e.g. Chen & Yuan
2007; Peng 2000; Xu 1997; Zhang & Lai 2006, 2010).

These two uses of the term “tone sandhi” have lmesrflated on the
basis of the argument that the two processes afemdamentally different, and
that they should be treated as gradual variantgash other (Chen 2000).
However, as will become clear in the remainderhid thesis, for Wenzhou, it
clearly makes more sense to keep the two terms. dpw@refore, the term “tone
sandhi” will be used in this thesis to refer exolal/ to such tone change
phenomena in which, as stated above, at leastomgechanges its phonological
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shape in a categorical and rule-based manner. ifitpies that (i) the tonal
change cannot be entirely explained as articulgtodnditioned modification of
the shape of either of the lexical tones, andtigt the process is stable over
different segmental TBUs, as long as they sharelaimmorphosyntactic or
prosodic conditioning environment.

While “tone sandhi” and “tonal coarticulation” ateus differentiated in
terminology, both processes undoubtedly may sdrgesame function, namely
simplification of articulation. Often, phonologicaccounts of tone sandhi
processes strive to lend them motivation by ref@rgnhow they promote ease
of articulation, or contribute to the reduction wiarkedness. Therefore, the
above differentiation should be regarded as distinaof definition, but it does
not exclude the possibility of functional overlap.

2.5.2 Domain of application of tone sandhi in Wenzhou Chiese

Commonly, the term “tone sandhi” with respect ton&teou Chinese describes
processes targeting lexical words which consignofe than one syllable. The
most common tone sandhi cited in the literatureolves disyllabic lexical
compound nouns, verbs, and adjectives, and it lsasb&en argued to apply to
disyllabic modifier constructions (Chen 2000). hetrecordings of the young
speakers, this pattern could be confirmed, as pealers realized disyllabic
lexical compound nouns, verbs, and adjectives vatular disyllabic contours,
as described in the following section. The same iuas for some adjective-
noun-collocations. In contrast, in verb-object-oolitions with two
monosyllabic lexical items, the most prevalent grattwas the adoption of a
phrasal prosody that retained the tonal value ef dtrtong prosodic position
(non-head) and reduced the tonal value of the picalhy non-strong position
to low level. For an in-depth analysis of the damef application of disyllabic
tone sandhi, the reader is referred to ChaptertBi®tlissertation.

2.5.3 Patterns of tone sandhi contours in Wenzhou Chinese

A description of the patterns of (disyllabic) tosendhi in Wenzhou has
represented a challenge for phonologists, sincellerved patterns seem to be
“[d]efying explanation” (Rose 2004, citing Chen B)0What is meant by that is
that the connection between the citation forms #re sandhi contours in
connected structures do not seem to be easily oakhli through standard
phonological processes such as spreading/shiftingommes, substitution, or
neutralization (Chen 2000). Even if some of theagvat can be explained in a
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rule-based manner, no unifying explanation has hgeposed which could
account for all observed tone sandhi contours diseY ue-Hashimoto 1987).

For the current description, the matter is furteemplicated by the
observation that the tone sandhi contours that wecerded with the young
speakers do not fully match the tone sandhi costthat have been described
even in the most recent literature (e.g. Chen 2B@8g 2000, 2001, 2002, 2004;
You 2002). This is caused patrtially by mismatchegshe realization of the
citation forms of the individual syllables, some which are realized by the
young speakers in a way that differs from previdescriptions on a segmental
and/or on a tonal level. On the other hand, theesl tone sandhi contours are
also clearly different even for those disyllabiamples where the realizations
of the citation tones match published descriptibtm@appendix 2.1, an overview
is given of differences between some of the pubtistiescriptions and the tone
sandhi contours recorded for this thesis.

Table 2.4 gives an overview of the tone sandhi st that were
observed in the young speakers, based on a braasttiption in Chao numbers.

Table 2.4: Numerical overview of tone sandhi cordaabserved in the speech
of the young Wenzhou speakers.

Seconde
First o
33 31 35 24 42 11 313 21p
33 42.31 44 .22
31 31.22 35.22 2244 22.35
35 44.22 | 42.31 44.22 42.31 44.2P
24 31.22 35.22 31.22 35 42
42 44 .22 42.31 44.22 42.31 44 .2p '
11 35.22 31.22 35.22 31.22 35.2p
gig 22.33 42.31 22.35 22.42 42.311

As can be seen from Table 2.4, even though the samelhi contours are
different from the descriptions in the literatutieere is still some neutralization
in the patterns, in that specific tonal combinatioesult in tone sandhi contours
that are acoustically comparable to the tone sawdhiours of other tonal
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combinations. In (16), a verbal description of the@ne sandhi contours and the
tonal combinations they result from is listédhe individual patterns are
described in greater detail in the correspondingjaes below.

(16) Types of tone sandhi contours

a. Rise — fall contour
— x+dipping
b. Fall — low level contour
— Xx+31, rising+42, 42/11+42, 33+33, 31+33, 33+35;33] 24+11,
dipping+11
C. Rise — low level contour
— 31+rising, 24+rising, 11+rising, 11+33
d. Low level — rise contour
— dipping+rising, 33+11, 31+11
e. High level — low level contour
— 33+24, 35+rising, 42+rising, 35+33, 35+11, 42+83t+11
f. Low level — high level contour
— 33+42, 31+42, dipping+33
g. Low level — fall contour
— dipping+42

2.5.3.1 Rise — fall contour (16a)

As can be seen in Table 2.4, the category of dippines (212, 313) is the only
tone category that displays regularity when appgawsn the second syllable in a
tone sandhi context. Combined with any other toneth® first syllable, the

dipping tones result in a rise-fall tone sandhitoan (= pattern (16a, Figure 2.5).

* To differentiate the combinations of citation teran the individual syllables from the
disyllabic tone sandhi contours, the former willibdicated with a plus sign combining
the citation tone values of the individual syllahlevhile the latter will be described with
a dot between the tone sandhi contour values ditbesyllables.
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Figure 2.5: Representative pitch tracks of the ffétone sandhi contour with
a high register dipping tone (left) or a low re@stdipping tone (right) on the
second syllable. Citation tones left = 35+313, tigh35+212.

In the tone sandhi contour resulting from x+313 bovations, the f-contour of
the first syllable is characterized by a rise #statts about mid-level of the pitch
range of the speaker and remains level for a glesivd of time, before rising to
a high pitch point. The second syllable starts exiprately at that point, falls
sharply and straight throughout the second syllaid ends at a pitch point that
lies lower than the pitch onset point of the risetbe first syllable. The tone
sandhi contours that result from x+212 combinatians characterized by a
continuous transition from the rising to the fadlipart of the contour. Other than
that, the pitch trajectory of the x+212 combinasionirrors that of the x+313
combinations, in that the pitch onset of the risdle first syllable is higher than
the pitch offset of the fall on the second syllable

2.5.3.2 Fall — low level contour (16b)

A second very common tone sandhi contour in theedpeof the young
Wenzhou speakers involves a falling tone on tret §iyllable and a low level or
declining tone on the second syllable (= pattedm, Figure 2.6).
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Figure 2.6: Representative pitch tracks of the-kall level tone sandhi contour
with a high register tone (left) or a low registene (right) on the first syllable.
Citation tones left = 33+31, right = 24+31.

Depending on the register on the first syllable ¢mset of the fall on the first
syllable will be either continuously falling (higlegister) or rising-falling (low
register). In that sense, the shape of the fatlimg contour on the first syllable
is very similar to the lexically high and low falij tones, which are
characterized by a similar difference in tonal diien (cf. Table 2.3 in section
2.4.1). This tone sandhi pattern occurs on all doatlons with a low falling
tone on the second syllable, and on four combinatiith a high falling tone on
the second syllable. Outside of these combinatafnsitation tones, however,
the pattern also results in some combinations iichwithe citation tone on
neither syllable is falling. It is therefore diftit to relate this tone sandhi
contour to the citation tones on the individualadyles in a transparent way.

2.5.3.3 Rise — low level contour (16c)

Another frequent tone sandhi contour consists afseng tone on the first
syllable, followed by a low level or declining toma the second syllable (=
pattern 16c, Figure 2.7).
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Figure 2.7: Representative pitch tracks of the-tis& level tone sandhi contour
with a high register tone (left) or a low regist@ne (right) on the second

syllable. Citation tones left = 11+35, right = 3142
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As with the previous pattern, it can result frorocanbination of a syllable with
a rising citation tone in second position, but sitltis tone sandhi pattern is also
found on the combination 11+33, again no straightfod generalization can be
made. This tone sandhi pattern shows some reseoeblaith the depressed
falling-low level pattern described above. Howevas, can be seen from a
comparison between Figures 2.6 and 2.7, the turpivigt in the connected
falling-low level pattern is earlier than that ihet connected rising-low level
pattern. This suggests that the two patterns aresamtants of each other, but
indeed consist of different tonal contours.

2.5.3.4 Low level — rise contour (16d)

The inverse pattern, with a rise on the seconceaubtof the first syllable, is
found on the combination of dipping tones on thst fyllable with rising tones
on the second syllable, as well as a couple ofratitetion tone combinations (=
pattern 16d, Figure 2.8).
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Figure 2.8: Representative pitch tracks of the lewel-rise tone sandhi contour
with a high register tone (left) or a low regist@ne (right) on the second
syllable. Citation tones left = 313+35, right = 3124.

2.5.3.5 High level — low level contour (16e)

Another tone sandhi contour that can be found acdifferent combinations of
citation tones is the combination of a high andwa level tone, mostly as result
of a combination of two contour citation tones &ttprn 16e, Figure 2.9).
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Figure 2.9: Representative pitch tracks of the higlel-low level tone sandhi
contour with a high register tone (left) or a lowgister tone (right) on the
second syllable. Citation tones left = 35+35, righ83+24.

One of the speakers of this sketch classified fgd kevel tone of this tone
sandhi contour, when played in isolation, as a Haglling tone. This is not
surprising, since it possesses two characterispeas of the latter, namely the
shortness and the high EEvel. In contrast, as discussed in section 2the so-
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called “high” level lexical tone of Wenzhou is sited in the middle of the
speakers’ pitch ranges, and lower than the highl lmne in the sandhi contour
discussed here.

2.5.3.6 Low level — high level contour (16f)

The inverse pattern to the just mentioned tone hlacantour, namely a low
combined with a high level tone, is only found wotcombinations of citation
tones, namely the high level or low falling tonetba first syllable plus the high
falling tone (42) on the second syllable (= patte8fy Figure 2.10).
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Figure 2.10: Representative pitch tracks of the lewel-high level tone sandhi
contour with a high register tone (left) or a lowegister tone (right) on the first
syllable. Citation tones left = 313+33, right = 3%2.

As in the previous tone sandhi contour, the piteliettory of both syllables is
level, but the high level tone on the second siglaimes not display the extra-
high R target that it did in the previous pattern. Ratliteis situated in the mid
range of the speaker’'s Fange, similar to the lexical “high” level tone.

Within the tone sandhi pattern (16f), two types coimbinations of
citation tones pattern together: 33/31+42, and idgpt33. While they are
grouped into the same contour type in this anglgsismportant distinction can
still be made between these two types of citationet combinations: the
resulting length distribution in the tone sandhitowirs is different. This can
also be seen in Figure 2.8: the combinations gfidgp+-33 result in a short-long
tone sandhi contour, while the combinations 33/2lresult in a long-short tone
sandhi contour. A possible explanation for this barfound in the underlyingly
short duration of the high falling tone (42), whistfight be preserved in sandhi
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contours even when the originally falling contosiréplaced by a different tonal
movement.

2.5.3.7 Low level — fall contour (169)

The last tone sandhi contour results from the caatlin of a dipping tone on
the first syllable and the high falling tone on #ezond syllable, and turns out as
low level-high falling (= pattern 169, Figure 2.11)
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Figure 2.11: Representative pitch tracks of the lewel-falling tone sandhi
contour with a high register tone (left) or a loegister tone (right) on the first

syllable. Citation tones left = 313+42, right = 2122.
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2.5.4 Generalizations on the tone sandhi contours in Weibu
Chinese

In the foregoing section, the tone sandhi pattevase grouped and described
according to the similarities in the resulting tasendhi contours. Abstracting
away from the individual contours, this sectionlvfdlcus on the relationship
between the citation tones on the individual sydaband the tone sandhi
contours in different contexts, and discuss theiosotw transparent connections.
When looking only at the combinations with dippitagies on the first
syllable, it becomes apparent that the second kdgHafollowing the dipping
tones mostly preserve their citation forms, whiile first syllable often takes on
a low level trajectory. This has led to general@at in the literature in which it
is claimed that in combinations of a dipping tonghwany other tone, both
syllables preserve their citation tone values, #m dipping tone trajectory
becomes flattened and shortened. However, withythenger speakers, this
generalization only holds true when excluding th&gyns in which two dipping
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tones combine. These latter patterns are realizéld avrise-fall contour (=
pattern 16a).

Another research question connected to the abovetioned
observation concerns the distribution of “promireHoetween the syllables of a
word. A common assumption is that in disyllabic d&rone syllable is “weak”
whereas the other is “strong”, and that this imbedain prominence conditions
or restricts the application of tone sandhi. Wenzhas typically been regarded
as a “right-prominent” language (Chen 2000; Yip 999 his would entail the
expectation that in the tone sandhi patterns, tgetmost syllables should
generally be longer and carry more complex tonataars.

As can be seen in the descriptions of the tondlsatontours above,
this generalization does not describe the findifigis the young speakers
accurately. While it is true that some tone saruiitierns display an uneven
distribution of duration that is independent of thegments of the syllables,
these uneven distributions cannot be generalizedsacthe entire data set.
Rather, they seem to be connected to certain tgpdenes. For example, a
dipping tone on the first syllable, combined wittything else than a dipping
tone on the second syllable, will come out as atdbw level tone in the tone
sandhi contour. However, the same tone combineld artother dipping tone
will surface in an tone sandhi contour which isalpaled for duration. Similarly,
syllables with lexically falling tones can come dnttone sandhi contours as
short when appearing either on the first or secsylthble, but this is not a
necessary process.

A couple of generalizations can be observed intdhe sandhi patterns
of the young speakers, which are summarized in #hd) numerically in Table
2.5. The descriptions are verbal and no Chao nusnéer given, so that tones
with the same shape and different registers cagrdogoed together more easily.

(17) Generalizations about tone sandhi patterns in youngWenzhou

speakers

a. Any tone combined with a dipping tone on theosd syllable will
result in a rise-fall contour.

b. A dipping tone on the first syllable combineithnany other tone except

another dipping tone on the second syllable wilutein a pattern in

which the first syllable is short and low level,dathe second syllable
retains its citation tone. In the case of the lalliig and low level tone
on the second syllable, the first syllable will bew high falling, which

results in a continuously falling contour over the syllables.
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A combination of any tone on the first syllabled a low falling tone on
the second syllable will also always result in atgwously falling
contour over the two syllables.

A high falling tone on the second syllable wébkult in a continuously
falling contour over the two syllables when combingith any tone
except the dipping tones and the tones of Middlim&e class | (33, 31)
on the first syllable.

A rising tone on the second syllable combinetth \ny low register
tone except the low dipping tone on the first dylbawill result in a rise-
low level contour.

A rising tone on the second syllable combinetthhe high rising or the
high falling tone on the first syllable will resuit a high level-low level
contour.

A low or high level tone on the second syllatbenbined with the high
rising or high falling tone on the first syllablelMwesult in a high level-
low level contour.

A low rising tone on the first syllable combiheith a high or low level
tone on the second syllable will result in a cambinsly falling contour.
A low level tone on the first syllable combinedth another low level
tone or a high level tone on the second syllableresgult in a rising-low
level tone contour.

A high level tone on the second syllable comdindth either of the two
tones from Middle Chinese class | (33, 31) willule$n a continuously
falling contour.

A high falling tone on the second syllable cameldl with either of the
two tones from Middle Chinese class | (33, 31) veélult in a low level-
mid level contour.

A low level tone on the second syllable combinégth either of the two
tones from Middle Chinese class | (33, 31) willulésn a low level-
rising contour.

A high level tone on the first syllable willsdt in a continuously falling
contour when combined with a high rising tone om slecond syllable,
and in a high level-low level contour when combimgth a low rising
tone on the second syllable.
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Table 2.5: Distribution of generalizations on thené sandhi patterns in the
speech of the young Wenzhou speakers.

Seconde
First o
33 31 35 24 42 11 313 217
33 . 18m
31 18] 186 18k 18l
35 18g 18c 18f 18g
24 18h 18e 184 18h 18a
42 18g 18f 18¢g
11 18i 18e 18i
313
512 18b

It seems that there is a certain strength ranketgvdien the citation tones that
decides which tone in the combination determinespitch slope of the tone
sandhi contour, and which tone can preserve somecteristics of the citation
forms. It appears that the dipping tones are s&shig superimposing a uniform
contour on the other tones when they are in fiaitjpn, but weakest when in
initial position, where they take on a low levadst while the second syllables
retain their citation tones. The only exceptiorthat are the low level and low
falling tone, which are disambiguated from the digptone on the first syllable
by the latter taking on a falling slope.

Further, the rising and falling tones superimpe#eprominent contours
on any initial syllable they are combined with, wihe exception of class | tones,
which behave differently. The rising and fallinghés on the second syllable
transmit their characteristics (or end points) ahfirst syllable, and take on a
low level contour themselves. Only when the inisgllable is occupied by a
class | tone do the second syllables take on erdift tonal contour, either a
falling or a high level pitch. The level tones ahe odd ones out in most
scenarios, and consequently, when they appeacandeposition, there is much
more variability when it comes to the shape ofgbeond tone.



Chapter 3

The tone sandhi domain of Wenzhou Chinese

3.1 Introduction

The research on tone sandhi, specifically on the tf tone sandhi that is found
in many (southern) dialects of Chinese, has mdidgn concerned with two
types of research questions: (i) what is the cpoedence between the lexical
tones on the syllables and the tone sandhi contandshow can it be explained
phonologically and/or phonetically, and (ii) whatthe domain of application for
the tone sandhi changes, and which linguistic sarhains affect its formation?
This chapter aims to give an answer to the secomedtimpn for the tone sandhi
found in the speech of young speakers of WenzhauoeGe.

3.1.1 Literature predictions on the tone sandhi domain inWenzhou
Chinese

The most clear-cut domain for the application ofigtosandhi in Wenzhou
Chinese is the disyllabic compound. Descriptionshef tone sandhi properties
of Wenzhou either start with the tonal contourslisyllabic words (Chen 2000;
Hou 1998; Qian 1992; Zhengzhang 1964a, 2008) oremem limited to this

domain (Rose 2000, 2001, 2002, 2004). The compowidsh are given as
examples come from different word classes, encosipgsnouns, verbs,

adjectives, and adverbs (examples in {1)).

D) Hanzi Citation forms Tone sandhi _ Translation Type
a. Kir N33 dwa3l 42.31 ‘paradise’ noun
b. B hog33 Kau3s 44.22 ‘seal’ noun
c. s K33 s85 44.22 ‘to begin’ verb
d. 2P tcag33 lei24 22.33 ‘manager’ noun

® There is a general assumption in Chinese lingsistiat an expression which is a
compound in Standard Chinese will also be a companmther dialects, going back to
Chao 1968.
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e. T5  ke33 g4 22.33 ‘dry’ adj.
f. P& jagd33  lu212 35.31 ‘music’ noun
g. W% plid3d 4212 35.31 ‘insistently’  adverb

Aside from disyllabic compounds, disyllabic struetsi of the type modifier-
head or head-complement have also been describmh@sandhi application
domains under certain conditions. Thus, both thgic#ized disyllabic
adjective-noun constructions in (2a-b) and the mpheasal adjective-noun
construction in (2c) are predicted to be treatedwasds in Wenzhou both
prosodically and syntactically according to Chef@0

2) Hanzi Citation forms Tone sandhi  Translation

a. HJE ni2l2  bll 33.22 ‘heat’ (lit. ‘hot degree’)
b. HHIR  ba212 ga24 22.35 ‘disdain’(lit.‘white eye")
C. K# doull zzl 35.22 ‘big tree’

Other modifier-head constructions such as adverb-wey also be treated like
lexical words, or be realized with phrasal prosamhyeven fluctuate between the
two states. Chen (2000: 483) concludes that “léiziathon is a gradient process,
and makes allowance for free variants”. He reaehag@milar conclusion with
respect to head-complement constructions, sucheagerb-object constructions
in (3), but remarks that “verb + object expressipnkdo not typically undergo
[lexical tone sandhi]” (ibid). Thus, while there earsome verb-object
constructions which are lexicalized and thereforelango tone sandhi, the
majority is predicted to be realized with phragalsody.

3 Hanzi Citation forms Tone sandhi Phrasabkpdy Translation

a. Tk tie35 85 44.22 11.35 ‘to fetch water’

b. T4 K'ei33 vai2l2 35.31 11.21 ‘to atttend a
meeting’

c. W% t'ssy35 Ka313 35.42 11.31 ‘to throw a
party’

The “phrasal prosody” realization, as described Qlyen, entails that the
prosodically strong position retains its citatiamé, whereas the prosodically
weak position is “tonally reduced to zero “0”, pletically interpreted as [a low
tone].” (ibid). In compliance with the rule of “Tanprominence” (Chen 2000:
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500), the prosodically strong position is generalgumed by the syntactic non-
head. This means that in the verb-object constrostin (3), the verb (as a
syntactic head) is reduced to a low tone (11), e&i®the object (as a syntactic
non-head of the VP) assumes the prosodically stpmgition and is realized

with its lexical tone in phrasal prosody.

The observation that disyllabic verb-object camdions sometimes
may resist lexical tone sandhi has also been madether dialects, such as
Shanghai Chinese (Duanmu 1998), and relates tgeheral research question
whether to classify verb-object constructions ininfése as compounds or
phrases (Chao 1968; Chi 1985; Dai 1998; Huang 19843 often agreed in
Chinese linguistics that a single criterion for dwior phrasehood, such as
syntactic mobility ba-fronting) or the ability to take another objecs, mot
sufficient to characterize all verb-object constinrts. It is even the case that
some disyllabic verb-object constructions mightclion as compounds in one
context and as phrases in another (Huang 1984krRieg the argument, it has
even been proposed that the ability to undergo samlhi is the most stable
criterion for wordhood of disyllabic verb-objectregiructions (Duanmu 1998).

What seems clear is that the status of verb-objecistructions is
difficult to define, and that there is a grey ameavhich specific examples may
allow for both phrasal and lexicalized status. #is reason, the current chapter
will experimentally investigate the ways in whicloung Wenzhou speakers
realize verb-object constructions.

3.1.2 Influence of focus on the tone sandhi domain in Weahou
Chinese

Outside of the syntactic status of specific wordspbrases, it has also been
proposed that “focus” may influence the formatidriame sandhi domains, and
thereby “block” tone sandhi in contexts where itulb apply outside the

influence of focus. Specifically, in his descriptimf Wenzhou, Chen 2000
describes that under the influence of focus, bdta default prominence

assignment and the default phrasing can be ovemidth his example (57),

replicated as (4) below, the initial negation paetiforms a prosodic domain of
its own under focus in order to attract prosodionginence (indicated by an
asterisk).
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4) not eat rice

BU chi fan
a. ( )( *) default reading
b. (*) «( )( )  “focus” omu

The claim that focus may “break up” tone sandhi dims and block tone sandhi
has also been made for other dialects, such agirmi@hinese (Li & Liu 1985),
Mandarin (Shen 1990a), and to a certain extent @t@nChinese (Selkirk &
Shen 1990). For this reason, the current invesbigatill also test the influence
of focus on the realization of disyllabic verb-atijeonstructions in Wenzhou. If
there is a focus effect on tone sandhi applicatiboan be expected that this
effect should be even more clearly visible in dayic forms which naturally
fluctuate between word and phrase status.

3.1.3 Current experiments

In order to separately test the two hypothesesvilea¢ put forward in previous
research, two experiments were conducted. Thedgtriment was specifically
concerned with the realization of disyllabic veffjext constructions with
different degrees of lexicalization. The secondegxpent furthermore tested the
influence of different contextual factors on thaliztion of disyllabic verb-
object constructions, by putting them together inlist with disyllabic
compounds. In addition, the recording conditiontloé stimuli in the second
experiment was also varied between recording itatiem, in medial position in
a carrier sentence, and in contrastive focus. i way, it was attempted to
exactly determine the influence of each of the extutal factors separately.

3.2 Experiment 1: Verb-object constructions and
lexicalization

3.2.1 Stimuli

The first experiment was designed to specificallgt twhether the degree of
lexicalization of a disyllabic verb-object constiioa correlates with its
likelihood to be realized with tone sandhi contanr§Venzhou. For this purpose,
45 disyllabic verb-object constructions were firsted for their degree of
lexicalization. The criteria used for the classifion were taken from standard
descriptions of Mandarin Chinese (Chao 1968; Li &ompson 1981),
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according to which a verb-object construction carclassified as a compound
(i.e. lexicalized) if it fulfills any of the threfllowing criteria.

5) Criteria for lexicalization of verb-object constructions
a. One or both of the constituents [are] boundpmemes
b. Idiomaticity of the meaning of the entire unit

C. Inseparability or limited separability of thenstituents

With the help of a native speaker and teacher dh&3e, the 45 verb-object
constructions for experiment 1 were classifieduiéilf none, one, or two of the

lexicalization criteria in (5). None of the verbjett constructions were rated to
fulfill all three criteria. The classification reged in an almost even tripartite
split of the examples, with 16 examples (35.6%)neclassified as non-

lexicalized, 13 examples (28.9%) being classifigdeaicalized according to one
of the criteria, and the remaining 16 examples 6&f. being classified as
lexicalized according to two of the criteria. Thal flist of examples and their

lexicalization rating can be found in appendix 3.1.

3.2.2 Speakers

The speakers who participated in the two experim@mre ten speakers (five
male, five female) of the Wenzhou dialect of Chinesged between 18 and 20.
They were high school graduates of the same higbatdn central Wenzhou
and all born and raised in the central districtotheng in Wenzhou. None of
them reported to have lived outside of Wenzhouafsignificant amount of time
within the last five years, and all of them constdethemselves fluent speakers
of the Wenzhou dialect. They were also fluent speslof Standard Chinese,
which they learned in school and were encouragagéoin conversations with
each other on a daily basis. Of the ten speakiemse t(two female, one male)
participated in the elicitation experiment on vetiject constructions
(experiment 1).

3.2.3 Experimental procedure

The recordings were made in a quiet recording stirdihe TV and radio station
in Wenzhou on an M-Audio Microtrack Il portable déj recorder (44.1kHz,
16bits). The speakers were given a Sennheiser gedafiset, and the position of
the microphone was adjusted by the experimentensure it was about 3 cm
away from the corner of the mouth and outside efithmediate direction of
aspiration. The speakers were seated at a tabteabitut 50 cm distance to a
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laptop screen (ACER TravelMate 280XCi), on whicle ttimulus sentences
were presented in Chinese characters. All speal@rirmed they could read
the sentences properly. The stimulus sentences awgognatically randomized
for every speaker and every trial, and presented by one, with the
experimenter determining the pace of succession.

Before the start of the experiment, the speakene wad that they
would see sentences on the computer screen, aed skead them out aloud in
Wenzhou dialect in a clear and natural way. If speakers had long hesitation
pauses within a sentence, they were asked to réfpeatentence, and if they
spoke too softly, they were encouraged by the éxwgerter to speak up. All
speakers were presented with the randomized stinsgintences three times in a
row, with a speaker-determined break in betweeatstriThey were informed that
they could interrupt or abort the experiment at paint. They received a small
payment for their participation.

3.2.4 Data analysis

Before data analysis, any token which containeegmor or mispronunciation
was discarded. This concerned one token in expatirhe and 22 tokens in
experiment 2. The remaining tokens were analyzedsiically and visually for
their tone contour. Since the speakers themseheegsa conscious of the tone
sandhi process, the decision whether tone sandhitdlen place or not was
based on the acoustic inspection of the tone contouboth experiments, all
stimuli were selected so as to ensure that thik tasuld be reasonably
straightforward. This means that the selected dtimll had a tone sandhi
contour that differed considerably from the citattones on both syllables.

To decide whether tone sandhi had taken place grthe recorded
stimuli were compared to recordings of disyllab@mpounds with the same
combinations of citation tones. To illustrate thexidion process, Figures 3.1 to
3.3 give examples of realizations of the stimuli®) by the same speakers as
tone sandhi contour (left) and phrasal prosodyn{ig

(6) Hanzi Citation forms Tone sandhi  Phrasal panElation

a. 1 p'uo35 mu24 44.22 11.35 ‘to ride a horse’
b. M zw24  t3u33 35.22 11.33 ‘to go by car’

c. 11 K'e33 ma3l42.31 11.31 ‘to open a door’

® The script that randomized and presented the timas written by Jos Pacilly.
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Figure 3.1: Realizations of stimulus (6a) by a fespeaker.
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Figure 3.2: Realizations of stimulus (6b) by a nsgeaker.
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Figure 3.3: Realizations of stimulus (6c) by a engheaker.
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3.2.5 Results

In the first experiment, a list of 45 verb-objecdnstructions was read by three
speakers three times. Acoustic inspection of therded tokens showed that the
speakers varied the realization of the verb-olgjeastructions not only between
examples, but also sometimes produced the samepéxamith tone sandhi
contour in one recording, and with phrasal prosiodihe next. For this reason,
the realizations of the examples could not be @atgper speaker, but each
realization entered as one token into the analysis.

Table 3.1 gives an overview of the observed ratitins of the stimulus
tokens, split by degree of lexicalization (0, 1a2¢ording to the criteria laid out
in section 2.1.1) and type of realization. Outsidehe tone sandhi realization
(TS) and the phrasal prosody realization (P), stokens were also realized
with a tonal contour that simply juxtaposed theatiitn tone values of the
respective syllables. This type is classified a&éd’ in Table 3.7.

Table 3.1: Absolute and relative (in parenthesesjdencies of realizations of
verb-object constructions in experiment 1.

Observed contours

Degree of lexicalizatio
Phrasal prosody Tone sandhi| Other |Total
0 123 (85.4%) 10 ( 6.9%) 11 (7.6%) 144
1 94 (80.3%) 17 (14.5%) 6 (5.1%) 117
2 90 (62.9%) 45 (31.5%) 8 (5.6%) 143
Total 307 (76.0%] 72 (17.8%) 25 (6.2%) 404

As can be seen in Table 3.1, there is indeed aembiom between the degree of
lexicalization and the tonal realization in thenstli in experiment 1. More
precisely, the speakers produced more tone samaiours on the lexicalized

" Since the overall token counts for the “other” twam are very low, it could be
suspected that the inclusion of this type in tla¢istical analysis influenced the results of
the comparison. For this reason, the statisticalyais was also performed on the dataset
in which all “other” contours had been excludedPAarson Chi-square analysis still
shows a statistically significant difference betweke tone sandhi vs. phrasal prosody
realizations in dependence on the degree of leéxatin [*(2) = 30.4, p < 0.001].
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examples than on the non-lexicalized examples. iwitie lexicalized examples,
there was a further split between those exampbasatte lexicalized according to
one of the criteria, and those that are lexicaliaecbrding to two of the criteria,
with the latter being realized with tone sandhitoons more often than the
former.

At the same time, it is true for all three typdseramples that they are
realized with phrasal prosody in the majority ofes Even the examples that
are clearly lexicalized receive phrasal prosody6i9% of the cases in
experiment 1, and overall, more than three quardéthe tokens are realized
with phrasal prosody, even though almost two thotithe examples have been
classified as “lexicalized”. A Pearson Chi-squaralgsis confirms that this
distribution is significantly different from changg(4) = 31.18, p < 0.00%].

3.3 Experiment 2: Verb-object constructions and context

3.3.1 Stimuli

A second experiment tested the influence of diffeomntextual factors onto the
realization of disyllabic verb-object constructiorSight of the verb-object
constructions from the first experiment were seéctnd alternated in a list with
34 disyllabic compounds, the latter of which arg@ented to be realized with
tone sandhi contours in all cases. The eight vejbeb examples in experiment
2 were classified into lexicalized and non-lexizatl according to the same
(morphological, syntactic, and semantic) criterisedi for the verb-object
constructions in experiment 1. The division betwdericalized and non-
lexicalized verb-object constructions turned outb similar to that of the
stimuli in experiment 1, namely 37.5% non-lexicatizzxamples (three of eight),
and 62.5% lexicalized examples (five of eight). tBé lexicalized examples,
three (37.5%) were lexicalized according to onehef criteria outlined in (5),
and two (25%) were lexicalized according to twalf criteria.

The complete stimulus list was presented to thealgrs in three
different conditions: the disyllabic forms werecd#kd (i) in isolation, (i) in

8 Technically, Chi-square analysis is not possibiethe data presented here, since this
test is based on the assumption of independenagebertobservations, which is not

warranted in the current dataset (since multiplens were collected from the same
individual). Nonetheless, this test allows for gatécal variables, and therefore it can

still give a useful indication for the realiabilibf the counts.
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medial position in a carrier sentence as in (74 &) in medial and final
position in a carrier sentence which induced catitra focus, as in (8).

(7 & & ¥ TARGET1 XA .
7 2z kw TARGET1 kai zz
| Asp say TRRGET1 this  word
‘| said the word BRGET1.

(8) AL TARGET1 XA, At B TARGET2.
7 nauzikuo TARGET1 kaizz p zz kw TARGET2
| notAspsay TRARGET1 this word laspsay  TARGET2
‘| did not say the word ARGET1, | said RRGET2.’

In the last condition, the verb-object constructiand disyllabic compounds
were paired such that two segmentally and tonathylar stimuli would appear

in the same sentence, in order to further encoutagespeakers to differentiate
the stimuli by use of contrastive prosody. The oroethe paired items was
varied per sentence, so that each speaker savaitie ifem twice per list, once
in medial and once in final position. A full listf dhe stimulus pairs of

experiment 2 can be found in appendix 3.2.

3.3.2 Speakers, experimental procedure, and data analysis

Of the ten speakers introduced in section 3.2.2, speakers recorded the
stimuli of experiment 2 in isolation (one male, deenale) and two in medial

position in a carrier sentence (one male, one femaAll ten speakers, including
the three speakers from experiment 1, participiatdioe elicitation of the stimuli

of experiment 2 in contrastive focus carrier secgsn The experimental
procedure and data analysis were identical to tlebgbe first experiment, as
outlined in sections 3.2.3 and 3.2.4.

3.3.3 Results

In the second experiment, a list containing eigitwobject constructions and
34 disyllabic compounds was read by different geoapspeakers in isolation,
in medial position in a carrier sentence, and igaarier sentence inducing
contrastive focus. First of all, an analysis of fhresodic realizations of the
disyllabic compounds showed that they were realizi¢éd tone sandhi contours
in the vast majority of cases. In the cases when tiere not realized with tone
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sandhi contours, the speakers either producedttten tones on both syllables,
or adopted a realization strategy which was cledifferent from the tone
sandhi prosody observed in the verb-object consting in both experiments.
These cases are counted as “other” in Table 3.2.

Table 3.2 gives an overview over the realizatiofisthe disyllabic
compounds in experiment 2, split by three positior@nditions: individual
(isolation + medial position in a carrier sentengeegdial (medial position in a
contrastive focus carrier sentence), and finah(fposition in a contrastive focus
carrier sentence). Statistical analysis shows tinere is no statistically
significant difference between the realization astiin the three different
conditions §*(2) = 4.6, p = 0.1, ns].

Table 3.2: Absolute and relative (in parenthesesjdencies of realizations of
disyllabic compounds in experiment 2, compared éetwdifferent recording
situations.

" Observed contours
Position
Tone sandhi Other Total
Individual 381 (96.2%) 15 (3.8%) 396
Medial 970 (96.4%) 36 (3.6%) 1006
Final 955 (94.6%) 55 (5.4%) 1010
Total 2306 (95.6%) 106 (4.4%) 2412

The eight verb-object constructions of experimenwete analyzed separately
for their realizations in the three recording diitoias, and the realizations were
compared to the degree of lexicalization of thengplas. Tables 3.3, 3.4, and
3.5 show the results for the verb-object constomsti of experiment 2 in
isolation (Table 3.3), in medial position in a éarrsentence (Table 3.4), and in
a contrastive focus sentence (Table 3.5).
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Table 3.3: Absolute and relative (in parenthesesjdencies of realizations of
verb-object constructions in experiment 2 in isiolat

e Observed contours
Degree of lexicalization
Phrasal prosody [ Tone sandhi | Total
0 4 (22.2%) 14 (77.8%) 18
1 0( .0%) 17 (1100%) 17
2 0( .0%) 12 (1100%) 12
Total 4 ( 8.5%) 43 (91.5%) a7

Table 3.4: Absolute and relative (in parenthesesjdencies of realizations of
verb-object constructions in experiment 2 in a @rsentence.

S Observed contours
Degree of lexicalization
Phrasal prosody [ Tone sandhi | Total
0 5 (27.8% 13 (72.2%) 18
1 0( .0% 12 (100%) 12
2 0( .0% 12 (100%) 12
Total 5(11.9% 37 (88.1%) 42

Table 3.5: Absolute and relative (in parenthesesjdencies of realizations of
verb-object constructions in experiment 2 in a @&rrsentence inducing

contrastive focus.

Observed contours

Degree of lexicalizatio

Phrasal prosody Tone sandhil Other

Total

0 37 (20.8%) 133 (74.7%)] 8 (4.5%) 178
1 0( .0%) 165 (98.8%)] 2 (1.2%) 167
2 19 (15.8%) 101 (84.2%] 0 ( .0%) 120
Total 56 (12.0%) 399 (85.8%) 10 (2.2%) 465
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As can be seen in the above tables, there is atctgad in all three recording
contexts to have more phrasal prosody realizatimnsthe non-lexicalized
examples (0) than for the lexicalized examples2jl.and more tone sandhi in
the lexicalized compared to the non-lexicalizednapi@s. The distributions are
significantly different from chance for all recongi situations: isolationyf(2) =
7.04, p = 0.03], carrier sentengé(R) = 7.57, p = 0.023], and contrastive focus
[¥*(4) = 46.55, p < 0.001].

At the same time, when pooling over the differategrees of
lexicalization and comparing only the overall amiooh realizations between
recording situations, the distributions are simifaall three recording situations.
Statistical analysis confirms that there is no #icgnt difference between
recording situationsyf(4) = 2.54, p = 0.637, ns], as can be seen in TabI¥

Table 3.6: Absolute and relative (in parenthesesjdencies of realizations of
verb-object constructions in experiment 2, compareetween different

recording situations.

Observed contours

Recording situation
Phrasal prosody| Tone sandhi Other |Total
Contrastive focus 56 (12.0%) 399 (85.8%] 10 (2.2%) 465
Carrier sentence 5 (11.9% 37 (88.1% 0( .0%) 42
Isolation 4 ( 8.5% 43 (91.5% 0( .0%) 47
Total 65 (11.7%) 479 (86.5%) 10 (1.8%) 554

Furthermore, there is no significant differenceéhia observed realizations when
comparing the occurrences of the verb-object caastms in medial position in
the contrastive focus carrier sentences with tligmal position in contrastive

° For the statistical analysis of the contrastiveufocarrier sentence, again the presence
of the category “other” does not change the statistesult much. In a comparison of
only the tone sandhi vs. phrasal prosody realinatithe Pearson Chi-square analysis
still returns a statistically significant differeméor the different degrees of lexicalization
[¥%(2) = 38.63, p < 0.001].

19 Again, excluding the “other” condition does noaolge the statistical results much
[%*(2) = 0.58, p = 0.747, ns].
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focus carrier sentences. Pooled over the diffedegrees of lexicalization, the
amount of tokens that are realized with tone sawdhphrasal prosody is not
statistically significantly different from chancg’(2) = 1.99, p = 0.37, ns), as
can be seen in Table 3.

Table 3.7: Absolute and relative (in parenthesesjdencies of realizations of
verb-object constructions in experiment 2 in costitge focus carrier sentence ,
compared for medial vs. final position.

Position in focus Observed contours

carrier sentence Phrasal prosod| Tone sandhi| Other [Total
Final 33 (14.2%) 195 (83.7%)] 5 (2.1%) 233
Medial 23 (. 9.9%) 204 (87.9%) 5 (2.2%) 232
Total 56 ( 12%) 399 (85.8%) 10 (2.2%) 465

3.4 Discussion

To account for the realization of verb-object comstions in tone sandhi
languages like Wenzhou Chinese, two predictingofachave been put forward
in the literature. It was proposed that a disyllabérb-object construction is
more likely to undergo tone sandhi and to be tobditee a compound if it is
lexicalized, and more likely to be realized withrgdal prosody if it is not
lexicalized or subject to focus.

The current experiment confirms the first hypoisiesin both
experiments described above, a significant conmeatias found between the
number of tokens that were realized with a ton@lkacontour by the speakers,
and the classification of these tokens as lexiedliaccording to grammatical
factors (syntax, semantics, morphology). For theosé factor of focus on the
other hand, the prediction was not borne out. Biie rof tokens realized with
phrasal prosody vs. tone sandhi prosody was sinmilaisolation and in a
condition that induced contrastive focus on thgaastimuli.

1 Again, excluding the “other” condition does noaolge the statistical results much
[¥*(1) =1.99, p=0.159, ns].
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However, the results presented in the previousiseshow that the
relative number of tone sandhi vs. phrasal prosoeglizations differed
substantially between the two experiments, evenghahe list of verb-object
construction stimuli in the two experiments wasikimwith respect to the factor
of lexicalization. Nonetheless, it can be obserttet when the speakers are
presented with a list of stimuli which exclusivelgontains verb-object
constructions, they predominantly realize them wgithasal prosody, and even
the clearly lexicalized examples receive phrasas@dy in the vast majority of
cases (71.6% on average).

On the other hand, if the speakers are presenttd avlist which
contains some verb-object constructions, but prédantly consists of
disyllabic compounds, the speakers use the saneesimdhi realization for the
verb-object constructions that they use for didylacompounds in the majority
of cases, irrespective of the degree of lexicdtimatof the verb-object
construction examples (86.5% on average). Thisrug tregardless of the
recording context (isolation versus carrier serggrihe presence versus absence
of contrastive focus, and the position of the targerd within the contrastive
focus carrier sentence (medial versus final).

While lexicalization therefore has some influelmtethe realizations of
verb-object constructions by the young Wenzhou lggsa accounting for an
average of 20% difference between the lexicalizad the non-lexicalized
examples, it seems that the composition of theutislist, and thereby the
prosodic context in which the verb-object consinrmg appear, has a much
greater influence on how these verb-object constmg are realized by the
speakers (71.6% phrasal prosody in verb-objectesbnts. 86.5% tone sandhi in
lexical compound context).

In order to show that this effect is not dependaenthe specific speakers
recorded in the two experiments, or on the sizthefspeaker pool which was
recorded for each experiment, Table 3.8 compamesdalizations of the verb-
object constructions in experiment 2 between tweakpr groups. The first
group (1) consists of the three speakers which wkserecorded for experiment
1, and the second group (2) consists of the remgiséven speakers who were
only recorded for experiment 2. If the speakers wdmrded experiment 1 are
overall more likely to realize any verb-object castion with phrasal prosody
rather than with tone sandhi contours, their rasitins of the verb-object
constructions in experiment 2 should differ markefibm the realizations by
the other seven participants.
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A statistical analysis on the findings in Table8 3hows that this
prediction is not borne out. There is no statifiiicaignificant difference

between the relative number of tone sandhi vs.gathr@alizations of the stimuli
of experiment 2 by the speakers of experiment lmpared to the remaining
seven speakers of experimenZ2) = 4.79, p = 0.09, nsf.

Table 3.8: Absolute and relative (in parenthesesjdencies of realizations of
verb-object constructions in experiment 2 pooledrall recording conditions,

compared between the three participants of expetinrieand the remaining
seven participants.

Observed contours
Speaker group ;T;S;i Tone sandh| Other ([Tota
Experiment 1 & experiment 2 | 27 (14.1%) 158 (82.7%] 6 (3.1%)| 191
Experiment 2 only 38 (10.5%) 321(88.4%) 4 (1.1%)[ 363
Total 65 (11.7%) 479 (86.5%] 10 (1.8%) 554

The findings of this study suggest that the valitghin the prosodic realization

of verb-object constructions is even greater thavipusly assumed, and that it
not only depends on the exact grammatical functibat a verb-object

construction plays in a given sentence, but alstherprosodic context in which
it is uttered. It appears that in recording sitagi in which speakers are
applying tone sandhi to a list of compounds, theyrauch more likely to extend
this tone sandhi application to disyllabic condtirts which are not lexically

compounded. In contrast, in a context where alngii share a certain

grammatical analysis of their components, speadersnore likely to be biased
by this analysis in their prosodic realization loé texamples, and less likely to
just treat them like any other disyllabic structure

12 pgain, excluding the “other” condition does noaolge the statistical results much
[4(1) = 1.87, p = 0.172, ns].
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3.5 Conclusion

This study set out to investigate two claims whielve been put forward in the
discussion concerning the tone sandhi domain of AMam Chinese. The first
claim, which could be confirmed in this study, poted that disyllabic
constructions which are grammatically ambiguousvbeh word and phrase
status will also be treated ambiguously in theipspdic behavior. More
specifically, it was found that the degree of lakization of verb-object
constructions in Wenzhou Chinese according to s@masyntactic, and
morphological criteria was significantly correlatedth the likelihood of the
verb-object construction receiving a tone sandhlization. If a verb-object
construction was lexicalized, it was realized witime sandhi contours more
often, and thereby treated alike to lexical comm®nthan if it was not
lexicalized.

The second prediction from the literature, howevesuld not be
confirmed by the dataset presented in this studyhé data recorded here, the
presence of contrastive focus on the target stitmadi no statistically significant
effect on the speakers’ choice of realization @& Werb-object constructions as
compounds or as phrases. In this light, the priedi¢hat focus would induce a
prosodic boundary which would in turn block the laggtion of tone sandhi was
not borne out. Rather, the same set of stimuli (@asaverage) realized with a
comparable ratio of tone sandhi and phrasal prosealjzations in isolation and
under focus.

However, a comparison of the results of the twpeginents reported in
this study showed that another factor significaaffected the realizations of the
verb-object constructions. As it turned out, thebwvebject constructions in
experiment 2, which were recorded in a list thajoma contained disyllabic
compounds, were realized with tone sandhi prosndyast cases, whereas in a
comparable list of verb-object constructions with disyllabic compounds
interspersed, the examples were realized predothynasith phrasal prosody.
Since the ratio of lexicalized and non-lexicaliaetb-object constructions was
similar in both lists, it appears that it is mogely the prosodic context itself
which biased speakers towards treating the verbebbponstructions as
disyllabic lexemes in the context of disyllabic quounds.

These findings show that for the young speakend/ehzhou recorded
here, it is indeed true that their realizationsvefb-object constructions are
highly variable and contextually dependent. Atshene time, it could be shown
that the contextual factors which play the most dngnt role for their
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realization, are different from what has been agslin the literature so far.
While lexicalization plays a partial role for theopodic realization of the verb-
object construction, the observed variability appet be dependent on the
prosodic context in which a specific constructisntered.



Chapter 4

The effect of the tone sandhi domain on focus
expression in Wenzhou Chinese

4.1 Introduction

This chapter is concerned with the phonetic markihgontrastive focus, and
the influence of prosodic structure on this phanetiarking. For intonation
languages, it has been found that unlike otherstydefocus, contrastive focus
can be marked not only on words, but even on iddiad syllables of words, and
(for proficient speakers) even on parts of syllal{f8luijter 1992; Sluijter & van
Heuven 1995; van Heuven 1994). In such cases, spmedknd additional
prominence to the contrasted parts of the wordyguphonetic markers such as
Fo/pitch accentuation, lengthening, intensity, anckcs@l distribution. The
examples in (1) illustrate this for English, withetcontrasted parts marked in
bold and upper case.

0} a. | said COFfin’, not ‘MUFfin’.
b. | said Pit’, not ‘Bit’.
C. | said ‘coFIN’, not ‘cofFEE’.

For Dutch, it has been found that in examples caoaipa to (1c), where the
focus contrast is located on a syllable which idclaly unstressed, the pitch
accent which normally marks stress is “shifted"tlie unstressed syllable by
virtue of focus marking. At the same time, the aspanying durational marking
of stress is only partially affected by focus: foeused (lexically unstressed)
syllable is lengthened, but this lengthening daasfully reverse the durational
difference between the two syllables of the woldi{ter & van Heuven 1995).
These findings suggest that in intonation langsdife English, where
pitch accentuation serves a dual function both asiraary marker of lexical
stress and as a primary marker of focus, focus toamp phonology and
determine the location of the pitch accent withiward. At the same time, it
appears that duration as a secondary marker forfootis and lexical stress is
much less volatile than pitch accentuation: a Ekjcunstressed syllable is
lengthened under focus, but its relative duratiothie word is still shorter than
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that of a lexically stressed syllable. Apparentbgus cannot fully override the
durational marking of stress, so that a residuedwfational stress marking
remains intact even under contrastive focus onmastiessed syllable.

The current study looks at Wenzhou Chinese, a language with an
extensive tonal phonology. In this language (amany related dialects of the
Wu dialect group), disyllabic words represent anpdmant domain for
phonological processes, because when two syllab@se together as a
compound, the lexical tone on both syllables charigea process called “tone
sandhi”. In that sense, it can be said that spsakss the tone change to mark
for listeners that the two syllables form one compited constituent, rather than
just two adjacent syllables. Therefore, the tonange process serves as a
marker for wordhood. This chapter reports the tesol an experiment which
tests whether contrastive focus can be markedmittis tone sandhi domain, at
the expense of the phonological marking of wordhood

4.1.1 Focus marking in Chinese

Across different Chinese dialects and focus domaihsliffering sizes, two
phonetic correlates of focus have been in the cefitattention: i and duration
modification™® However, most of the studies were concerned wi¢hetffect of
focus on lexical tones in sentences, whereas tirertustudy investigates tones
that result from tone sandhi (cf. section 4.1.3)ctlkermore, most studies only
considered entire lexical words as focus domairnthowt testing what happens
to the focus marking if only a part of a word isdiged. The current study aims
to combine these two fields of exploration, andestigate focus marking below
the word level on sandhi tones.

Of the two phonetic effects that have been idextdifas correlates of
focus in Chinese, Fis the more straightforward one: all Chinese disleare
tonal, and differences in the implementation ofsthéones between focus and
non-focus conditions are readily observable in ndiatects. Following the
detailed exploration of focus effects in Standargin€se by Xu (1999),
differences between focus and non-focus conditiamehbeen reported for
several dialects of Chinese, such as Mandarin Ghirfg/ang & Xu 2006),

13 The experiment reported in this chapter specificahvestigates the effect of

contrastive focus. However, in the discussion @vppus findings on focus effects in
Chinese, other types of focus, such as focus irdlbgeanswering a wh-question, have
been included in the literature review. The assionpthat both types of focus elicit

comparable effects is interesting in itself, batverification lies outside of the scope of
this study.



TONE SANDHI DOMAIN & Focus 63

Cantonese (Gu & Lee 2007b), Shanghai Chinese (Q0®9), and Taiwan
Mandarin (Chen et al. 2009; Xu et al. 2012). Gehgrthe reported findings
can be summarized as, Fange expansion under focus, such that the F
maximum will be higher, and the Finimum will be lower under focus than in
the non-focus control conditions.

In most, but not all of these dialects, the on-foByiexpansion effect of
focus is accompanied by @ Eompression effect on the post-focal stretch ef th
target sentence, which can represent an enhanaeafpc listeners to determine
the location of the focused constituent in the esece (Chen et al. 2009; Xu et al.
2012). However, taking a closer look at the phanetiture of “post-focus
compression” in Standard Chinese, Chen (2010) tegbat the tone contours
on post-focal tones differ depending on the prawmpdione. Rather than a
uniform lowering effect in post-focal condition fidirent tonal contexts share a
weak tonal implementation in post-focal positionhieth manifests itself in
hypoarticulation of the tonal target, a reducedrdegf distinctiveness of the
tonal contour, and a greater influence of the pimgetones, especially if the
latter were in on-focus condition themselves.

While iy manipulation may be a widespread phonetic meais hot a
necessary focus marker across all Chinese dialéstsvident in studies on
Hong Kong Cantonese (Wu & Xu 2010) and Taiwan Mihén et al. 2009; Xu
et al. 2012), in some dialects, the implementatdntonal contours is not
systematically influenced by the presence or alsendocus. Rather, in these
dialects, duration and intensity of focused sylalbdeem to play a greater role in
signaling focus.

Outside of iy manipulation, duration manipulation has been rggbas
the other stable cue to different focus conditions Chinese dialects.
Lengthening of new or contrastively focused sykastihas been found in Taiwan
Mandarin (Pan et al. 2005), Taiwan Min (Chen et2809; Xu et al. 2012),
Cantonese (Gu & Lee 2007b), Shanghai dialect (G889), and Hong Kong
Cantonese (Wu & Xu 2010). Interestingly, even ditdeof Chinese that do not
employ R manipulation for focus marking show lengtheningtloé syllables
that are under focus.

Studies like Xu 1999 and Chen & Gussenhoven 208& lshown for
Standard Chinese that there is a stable lengthesfiiegt within the focused
word, whereas the durations hardly show any diffeeebetween neutral (no-
focus), pre-focus, and post-focus condition. Ineottvords, lengthening seems
to be more local to the focused constituent, coegbén the more global effect
of Fy manipulation. Furthermore, while the shape andhtebf Ry contours is
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influenced by a number of factors outside of fodssich as sentence
position/downtrend within the sentence and the aftegight of surrounding
tones), the durational influence of focus appeardd stable across different
sentence positions of the focused word.

4.1.2 Focus effects and prosodic domains in Chinese

Most of the results described in the previous twotisns are derived from
studies that investigate focus on the word levalally with the domain of focus
being either monosyllabic or disyllabic words. Hewe a couple of recent
studies have also asked how the focus effect iiempm longer words, or in
words that serve as application domain for phorickdgrocesses, such as tone
sandhi.

In Chen 2006, focus effects on the durational itstion in
quadrisyllabic words in Standard Chinese were testeluding focus domains
smaller than the whole word (either the disyllafiiot or the syllable). If the
focus domain was smaller than the word, lengthetangeted the focus domain,
and to a certain extent the immediately adjacdidtdgs. For example, focus on
just the initial syllable of the quadrisyllabic vabresulted in lengthening of that
syllable, but the second syllable was also lengttiethrough “rightward spill-
over lengthening” (Chen 2006: 197). This shows tiwaen a focus domain
undercuts a morphophonological domain, the lengtigeeffect may exceed the
immediate focus domain.

Furthermore, the results have shown that focal themang applies
unevenly if there is an inherent duration differemaresent within the focus
domain. For example, in Shanghai Chinese, syllatd@sbe intrinsically short if
they end in a glottal stop or a nasal coda (Ch&@8R0Jnder focus on disyllabic
words with either inherently short or inherentiydpfirst syllables, Chen (2009)
found that in words with an intrinsically long it syllable, both syllables are
lengthened under focus. In contrast, in words w@ithintrinsically short initial
syllable, the first syllable was lengthened vetiidj and the second syllable
received a more pronounced lengthening. This stggesme form of
“compensatory lengthening” (Chen 2009), and cannebe interpreted as
evidence for the assumption “that durational madifon for focus may be
computed over the whole bi-syllabic sandhi doméiinit).

For R, effects in a focus domain below the word leved, dinly reported
results come from Cantonese (Gu & Lee 2007b). im study, the speaker was
given disyllabic nonsense words in three differfartus conditions: no focus,
narrow focus on the first syllable, and narrow foam the second syllable. The
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authors report that the on-focusdxpansion effect of focus starts slightly before
the narrowly focused syllable and decreases grdoakr time, but by and
large, it seems that the Cantonese speaker istablecus only one of the
syllables of the word. However, since the testedd&avere nonsense words,
and since disyllabic compounds do not receive gegial prosodic marking in
Cantonese, it can still be asked whether a simésault can be found for a
different dialect when testing actual compound wgord

4.1.3 Wenzhou Chinese

Compared to many other dialects of Chinese, thgllaisc word domain in
Wenzhou has a special status, since it servessaaptblication domain for tone
sandhi. This means that when two syllables cometheg in a disyllabic
compound, the tones on both syllables change egalar, but not immediately
transparent way. In that sense, the tone sandhowoonn the two syllables is
functionally loaded, since it signals to the ligemoth information about the
original lexical tones on the two syllables, ané thct that the two syllables
have been compounded into a disyllabic word. Iffteais effect turns out to be
different in Wenzhou, this would indicate a senrgii of focus marking to
prosodic domainhood.

In some traditional impressionistic accounts ofuband tone sandhi, it
has been reported that focus can block tone safath&éxample by inserting a
prosodic boundary before or after the focused domesit (Selkirk & Shen 1990;
Shih 1997). Such a tone sandhi-blocking effectoafuf has also been hinted at
for Wenzhou Chinese (Chen 2000). However, for thenitiou dialect as
spoken by the younger speakers today, it can benadd that tone sandhi in
disyllabic words also applies under focus, evethé focus domain undercuts
the tone sandhi domain. The interest of the prestudy is therefore to
investigate whether the tonal contour that resutism the application of tone
sandhi still reflects the location of contrastieetis phonetically.

4.1.4 Current experiment

The current experiment is intended to investigageeffect of mismatch between
prosodic domains and focus domains. The prosodmago of interest in the
current experiment is the disyllabic word, whichrves as the domain for
phonological tone sandhi processes in the dialféétenzhou Chinese. It will be
systematically combined with narrow focus on fivigfedent locations with
respect to the disyllabic target word.
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« Sl focus: Focus on the first syllable of the ldidyc target word

e S2focus: Focus on the second syllable of thdldlsig target
word

* Word focus: Focus on the whole disyllabic targetdvo

* Pre-target focus:  Focus on the word preceding ithglabic target word
» Post-target focus: Focus on the word followingdrsyllabic target word

By comparing the realizations of the tone sanditaar in the different focus
conditions, it will be investigated whether Wenzhspeakers prioritize the
marking of the precise focus location, as they daltfting the pitch accent in
intonation languages, or whether the preservatiothe® sandhi contour as a
marker of compounding will take precedence.

4.2 Methods

4.2.1 Stimuli

In order to limit the investigation of the effect focus on a specific tone
combination in Wenzhou, only disyllabic target wowgith a rising-falling tone
sandhi contour were tested. The rise-fall tone lsandntour results from the
combination of any tone with one of the two dipptoges of the language. In
this combination, any citation tone on the iniggllable will become rising, and
the dipping tone on the second syllable will becdaiéng. In contrast to level
tones, contour tones (such as falling and risimg$d can be expanded in their
Fo span in both directions (i.e. upwards and downgjarand are therefore well
suited for the investigation of[effects of focus.

Apart from tone sandhi, the Wenzhou dialect alspldis the division
of the lexical tones into “registers”. Broadly skieg, each tonal contour of
Wenzhou (level, rising, dipping, falling) can maasf itself either in a “low” ()
or in a “high” () register form, co-varying with the voicing propesiof the
onset of the tone-bearing syllable. In order totror register effects, all four
possible combinations of registers were includethéncurrent experiment: high
register on the first and on the second syllabl®,(high register on the first and
low register on the second syllableL), low register on the first and high
register on the second syllable}, and low register on both syllablas ). One
of the examples that was classified as peforehand was realized by the
speakers as 1), which means that there were four examples inctitegory
(LH), two in the categoryL(), and three each in the categorias)(and AL).
All examples were compounds of the structure (noowR).
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The tested stimulus words are listed in (2) witte tfollowing
information from left to right: the Chinese charastas the speakers saw them
during the experiment, a broad transcription of theyet words in Wenzhou
dialect, the citation tones on the first and secsylthble, and a translation into
English. The Chao numbers describing the citatiome$ are based on the
description of Wenzhou in You 2002.

2 Reqister Hanzi Citation forms Translation
a. HH h tcor33 kai313 ‘China’

b. HH i E  td42  kai313 ‘Warring states period’
C. HH HE  kusd2 sai3l3 ‘classroom’

d. HL FiFR  te35 mu212 ‘socks’

e. HL 2% teor33 Au212 ‘middle school’
f. HL INFZ de35 ma2l2 ‘wheat’

g. LH Fhl - pu3l 313 ‘toothbrush’

h. LH AR E - vall  kai313 ‘foreign country’
. LH Bl Aei212 <313 ‘candle’

. LH WYk ng24  hu3l3 ‘grammar’

k. LL X vagdl Au212 ‘literature’

l. LL & 1la212 mou212 ‘bacon’

The target words were embedded in a carrier seattrat remained constant
across the five focus conditions, as illustratethwine of the examples in (3).
This carrier sentence was coupled with a questibitlwinduced contrastive

focus in one of five locations within the carrieentence, by prompting the

speaker to correct a part of the question in th®van sentence. All question-
answer combinations were checked by a native spedké&/enzhou and three

native speakers of other Chinese dialects priothto experiment to ensure
grammaticality and naturalness of the sentencethdrfollowing example, the

contrasted part is marked in bold in the contexstjons for the reader’s benefit,
but it was not typographically marked for the spa#turing the recording in

any way.
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33 Target sentence:

a. A, Rt il R XU THR.
fu 7 kuo /RS2 d i ki ki kai zzga
no | say TARGET FRAME these words
‘No, | say the words toothbrush shop.’

S1 focus:

b. {5 Ui BEH PiRE W2
ni kw fia so dati  a?
you  say TARGET FRAME Q
‘Are you sayingshoebrushshop?’

S2 focus:

c. {5 B R 1 R W2
ni ku ks dati a?
you say TARGET FRAME Q
‘Are you saying tootpasteshop?’

Word focus:

d. (a5 B k3 FiJE - W2
ni kuw te mu dti a?
you say TARGET FRAME Q

‘Are you sayingsockshop?’
Pre-target focus:

e. i 5 7F Il M
ni ci S dati a?
you write TARGET FRAME Q

‘Are you writing toothbrush shop?’

Post-target focus:

f. (G Wt Wl BRI
ni Kuo S jopts'z a?
you say TARGET FRAME Q

‘Are you saying toothbrustontainer?’

The disyllabic target phrase itself was part of aadyisyllabic phrasal
construction, and syntactically acted as modifier the following disyllabic

compound (glossed asrRAME in (3)). In an elicitation prior to the pilot
experiment, it was ensured that in a quadrisyllgbitasal construction like the
one used in the experiment, the initial disyllab@nstruction would have a
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clearly visible rising-falling tone contour, andtriwe tonally reduced due to its
modifier status. The complete list of examples pretursor questions can be
found in the appendix at the end of the thesisdngix 4.1).

4.2.2 Speakers

The speakers recorded for the current experimen &k between 20 and 29
years of age (mean age = 24:0). They were all bathraised in the inner-city
Lucheng district of Wenzhou, and spoke the localedit with their friends and

family on a regular basis. All of them were fluémtStandard Chinese, but had
no difficulty reading out aloud Chinese charactertheir dialect. None reported
any hearing or speech impediments. All in all, p8akers were recorded for the
current experiment. The data from three speakeilstindoe excluded from the

analysis because of excessive numbers of errorshasitations in their data,

leaving the data from 15 speakers for analysis I{evéemale). Five of them

recorded the materials once, while the remainimg Sjgeakers were recorded
twice.

4.2.3 Experimental procedure

Speakers were recorded in a sound-proofed recorstingio in Wenzhou in
individual sessions, and received a small paymentHeir participation. Each
speaker was seated in front of a 13" monitor angrgia Sennheiser pcl130
headset. The experimenter ensured that the micnaplod the headset was
placed approximately 3 cm from the corner of thauthwf the subject. Via an
external digitizer (UA-G1), the sound was recordedctly on the laptop (Acer
Aspire 1810TZ) on which the stimuli were displayedhe subject.

The speakers were first informed about the recgrgirocedure. They
were instructed to read out phrases and sentemessnped on the screen using
Wenzhou dialect in a natural and clear mannerhdfytwere unsure how to
pronounce a word or phrase, they could skip tontnd item, and if they felt
they had made a mistake, they could go back angatepe recording of the
previous item. They were told that they could intpt or abort the recording at
any point.

The recording itself was done using a script in ¢benputer program
PRAAT (Boersma & Weenink 2001 This script presented the stimuli one by
one, and recorded each stimulus individually aftes speaker initiated the

4 The script used for presenting and recording tineui was written by Jos Pacilly,
and slightly modified by the author.
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recording. Before the actual recording, all speak@mpleted a practice series
with eight short phrases that were not part ofabwial experiment. This was
done in order to familiarize the speakers with #ef-managed recording
procedure. After completing the practice items, #peakers were asked to
indicate whether they understood the recording gaoe and were ready to
start the actual experiment.

4.2.4 Data analysis

After the recording, all utterances were checkednfiistakes and hesitations.
Any pause longer than 100 ms within the carrietessge was counted as a
hesitation, and the relevant recordings were exdudom further analysis. This
resulted in a total of 1424 recorded sentencesthwhitered the analysis. All
sentences were manually segmented by marking thi@rbeg and end of the
sentence, target words, and the rhymes of thettaytjables, using acoustic and
visual inspection of the sound wave and spectrogrAmPRAAT script
measured and extracted the duration of each sgllablthe target word, and
performed r measurements at 20 equidistant intervals withinrttymes of the
target word syllable¥. Before | extraction, the measurements were checked for
octave jumps and tracking anomalies due to creabigey and manually
corrected (one octave up or down) where neces€fycéses out of 1424
tokens).

4.3 Results

In order to assess the influence of the differemtu$ conditions on the
realization of the tone sandhi contour in the targerd, several Repeated
Measures (RM) ANOVAs were performed with subjeét$)(and itemsk2) as
random factors. Post-hoc pairwise comparisons weréormed to investigate
significant differences between the focus condgjarsing the Sidak adjustment
for multiple comparisons. The significance levelopittd for the post-hoc
comparisons was p < 0.01. All reported degreesesdfdom have been Huyhn-
Feldt corrected when the requirement of spherigig not met.

!5 The script used for segmenting and measuringil®was written by Jos Pacilly.
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4.3.1 F,effects

4.3.1.1 Register effects on &

In order to statistically determine whether theisty on either syllable (S1, S2)
interacted with the focus effects, thgrnge on both of the two target syllables
was calculated using the formula 12*In(Fmax/Fmi(#). A by-subjects RM
ANOVA on the so-calculated range as dependent bigriavas performed,
testing the two dependent variablescus (five levels) andrReGISTER (four
levels). This resulted in a significant main effemtFocus[S1 rangefF(1.28,14)
=24.74, p < 0.001, S2 range(2.16,14) = 38.56, p < 0.001] and REGISTER
[S1 range:F(1.52,14) = 22.74, p < 0.001, S2 ran§€2.25,14) = 32.08, p <
0.001], but the two variables did not interacb¢us * REGISTER S1 range:
F(7.8,14) =1.18, p = 0.32, S2 ran§€10.45,14) = 1.53, p = 0.13].

The statistical test therefore shows that, wiile tegister differences
induced a significant difference in the realizatiohthe rise-fall tone sandhi
contour on both syllables, this register effectaamad intact under the different
focus conditions, and was not maximized or miniide the presence or
absence of focus. For this reason, Figure 4.1 aljsplthe four register
combinations on the two syllables pooled over flkie focus conditions. The
separate effect of focus will be discussed in tid subsection.

As can be seen in Figure 4.1, the effect of registclearest in the early
portions of the syllables, which are higher folayles with a high register tone
than for syllables with a low register tone on beiflables. As explained in
section 4.2.1, this effect is a by-product of aocourrence constraint, according
to which high register tones are realized on si¢lalwith a voiceless onset, and
low register tones are realized on syllables wittoied onset. Consequently,
on syllables with a voiced onset, the rise-falldd@ancontour will be realized
lower than on syllables with a voiceless onset. fdgister effect is most visible
in the earlier portions of both syllables, wherégasubsides in later portions of
the tonal contour.

As shown in the statistical test, the registeraffioes not interact with
the focus conditions. For this reason, the nexti@eaowill discuss the focus
effects averaged over all four register combination



72 HAPTER4

1 Syllable 2
300 Registers
!
\ ——HL

280 '
. 260
[ ]
L
o
L

240

220 7

v
200 oo

MNormalized time

Figure 4.1: Averaged and time-normalizegl tRajectories, pooled across focus
conditions, broken down by syllable (left = syliadl, right = syllable 2) and
register combination.

4.3.1.2 Focus effects on &

Pooling over the different register combinationghia stimuli makes it possible
to perform both by-subject${) and by-itemsK2) RM ANOVAs for the two
syllables separately for the factawcus with K, range as the dependent variable.
In both the by-items and the by-subjects analgsi$able 1 and syllable 2 range
showed a main effect adfocus [S1 range:F1(1.22,14) = 25.65, p < 0.001,
F2(2.27,11) = 89.22, p < 0.001, S2 ran@d:(1.93,14) = 39.17, p < 0.001,
F2(2.87,11) = 59.39, p < 0.001].
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Pairwise post-hoc tests across the five focus tiomdi showed that
there was a significant difference for both sykebbetween the three on-target
focus conditions (S1, S2, Word) and the two nogetfocus conditions (Pre-
target, Post-target), in that thg Fange was expanded in the on-target focus
conditions. For neither syllable did the differermetween the three on-target
focus conditions reach significance: S1, S2 raigfe:= S2 = Word. For two
non-target focus conditions, for S1 range the b analysis returned a
significant difference between pre- and post-tafpeus, but this difference
failed to reach significance in the by-subjectsigsia. There was no statistically
significant difference between pre- and post-tafgetis i range on the second
syllable in either analysis. The findings are sumnpeal in Table 4.1 and Figure
4.2.

Table 4.1: Summary of the statistical findings Fgrrange by focus condition.
Focus conditions: S1= Syllable 1 focus, S2 = Sydab focus, Word = Word
focus, Pre = Pre-target focus, Post = Post-targsdufs.

Syllable 1 range Syllable 2 range

By-subjectsFl) S1, S2, Word > Pre, Post S1, S2, Word > Prd, Bos

By-items £2) S1, S2, Word > Post > Pre S1, S2, Word > Prst, Ho

HH
HH

Mean Range S1 (st)
Mean Range S2 (st)

-
1T

=

T T T T T
$1 s2 Word Pre-target Post-target s1 52 Word Pre-target Post-target

Focus conditions Focus conditions

Figure 4.2: Mean absolute pitch change and errorsb@2 SE) for the first (left)
and second (right) syllable across five focus ctimds. Focus conditions (from
left to right): S1 focus, S2 focus, Word focus,-Rrget focus, Post-target focus.
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In order to investigate why pre- and post-targeufoyield a difference ingF
range on the first, but not on the second syllaiblis, beneficial to look at the
actual k curves of the five focus conditions. As can bensieeFigure 4.3, the
rising tone on the first syllable in pre-targetdeccondition starts higher than in
all other conditions, and falls a bit before stagtio rise later than in the other
conditions, thereby reaching a lowey Raximum. This is a confound from the
fact that in pre-target focus, the syllable prengdhe target word, which bears a
rising tone, is focused.

1 Syllable 2
300 Focus
conditions
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Figure 4.3: Averaged and time-normalized fajectories across five focus
conditions, broken down by syllable (left = syla, right = syllable 2) and
focus conditions (1 = S1 focus, 2 = S2 focus, 3 erdMocus, 4 = Pre-target
focus, 5 = Post-target focus).
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Under focus, this rising tone is realized with aajer ks range than in the other
four conditions, which is why the tonal contourttie following syllable has to
fall first before rising again. After the coartiatbry effect of the previous
syllable has worn off, the tonal contour for thetairget focus is quite similar to
that of post-target focus on the second syllaklecah be assumed that in
absence of this confound, the pre- and post-tagets condition would also
yield comparable effects on the first syllable.

In Figure 4.3, it can furthermore be seen that hexpansion effect of
focus seems to be unidirectional. Ther&nge on the focused constituents is
expanded mostly upwards, whereas thenfhima remain comparable across the
five focus conditions. To test whether this impresdholds statistically, theF
maxima and minima were also compared across tlfierelit focus conditions
for both syllables. The results are shown in Figudebelow.

350 n
Measurements Measurements
[OMax_S1_mean [(OMax_S2 mean
BMin 51 _mean Nmin_S2 mean
300 7
N
L
e 250 7
200 7
150 I I I I I I I
81 82 Word Pre Post S1 82 Word Pre Post
Focus conditions Focus conditions

Figure 4.4: Mean Fmaxima (clear boxes) and minima (patterned bof@she
first (left) and second (right) syllable across efifocus conditions. Focus
conditions (from left to right): S1 focus, S2 facwéord focus, Pre-target focus,
Post-target focus. T-bars = £2 SE.

Two RM ANOVAS, again one by subjectl) and one by itemg=@), both
yielded main effects for the factsocuson both syllables for all measurements:
Syllable 1 i maximum F1(1.56,14) = 35.63, p < 0.00E2(3.66,11) = 100.03,
p < 0.001], Syllable 1 Fminimum [F1(1.41,14) = 4.65, p = 0.03B2(2.14,11)
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= 7.69, p < 0.003], Syllable 2qFnaximum F1(1.43,14) = 48.07, p < 0.001,
F2(3.91,11) = 140.75, p < 0.001], and Syllable @2n#nimum [F1(2.98,14) =
9.95, p <0.001F2(2.41,11) = 12.66, p < 0.001].

Post-hoc pairwise comparisons across the five sfoconditions, as
illustrated in Table 4.2, revealed a similar pietdor the | maxima on both
syllables as the g~range measurements: thg Faxima were significantly
different between the three on-target focus coowlitiand the two non-target
focus conditions, but there was no significantedighce within either group for
either analysis. For theyfinima, there was no such clear division betwéen t
different target conditions, and only some spurigignificances surfaced,
mostly involving the raised Fminimum on the first syllable of the target word
due to the preceding rising tone.

Table 4.2: Summary of the statistical findings Fgrrange by focus condition.
Focus conditions: S1= Syllable 1 focus, S2 = Sydab focus, Word = Word
focus, Pre = Pre-target focus, Post = Post-targsdufs.

By-subjects1) By-items £2)

S1 kR maximum S1, S2, Word > Pre, Post S1, S2, Worde; Post
- Pre > Post
S1 kK minimum S2 > Post S2 > Post

S2 Rk maximum S1, S2, Word > Pre, Post S1, S2, Worde; Post

S2 Rk minimum S1, S2, Word > Pre S1, S2, Word, Post> Pre

The results show that the significant effect ofu®on the FO range on the two
syllables of the target word is brought about moreless exclusively by a

raising of the FO maxima, whereas the FO minimaaiemelatively unaffected

by the focus conditions, and only show secondagytwulatory effects. For the

FO minima, there is no systematic way to distinguedl on-target focus

conditions from all non-target focus conditions, ieth shows that the FO
expansion effect of focus in Wenzhou is unidiretdiio
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4.3.2 Duration effects

For the duration measurements of both syllableainag by-subjectsHl) and
by-items £2) RM ANOVA was conducted witkocus as dependent variable.
Both analyses returned main effectsrafcus on the duration measurements:
Syllable 1 duration §1(3.27,14) = 25.49, p < 0.00E2(4,11) = 15.75, p <
0.001], and Syllable 2 duratiof1(2.25,14) = 36.17, p < 0.00E2(3.72,11) =
41.2, p <0.001]. The measurements are illustrat&digure 4.5 below.
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Mean Duration S1 (ms)
Mean Duration S2 (ms)

1701 1704
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s1 s2 Word Pre Post s1 82 Word Pre Post

Focus conditions Focus conditions

Figure 4.5: Mean duration of syllable 1 (left) asgllable 2 (right) of the target
word across five focus conditions. Focus conditi@ram left to right): S1 focus,
S2 focus, Word focus, Pre-target focus, Post-taiamis. T-bars = £2 SE.

The post-hoc pairwise comparisons across the Kiweus conditions again
showed a significant difference between the threeaeoget focus conditions (S1,
S2, Word) and the two non-target focus conditidhe{arget, Post-target) on
the first syllable, in that its duration was longander focus. However, the
detailed comparisons on the second syllable retudiféerent results for the two
analyses. While in the by-items analysis there wassignificant difference
between the three on-target focus conditions imeeimeasurement (S1 = S2 =
Word), the by-subjects analysis showed a signifidifference for the length of
the second syllable: it was longer under narronu$o¢S2 focus) than when
focus was on the first syllable (S1 focus).

However, the difference in duration of the secogliable under S2
focus did not reach significance in comparison vttt Word focus condition.
Pre- and Post-target focus did not return a sigeifi difference in either
analysis. The findings are summarized in Table 4.3.
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Table 4.3: Summary of the statistical findings $gtlable duration by focus
condition. Focus conditions: S1= Syllable 1 foc88,= Syllable 2 focus, Word
= Word focus, Pre = Pre-target focus, Post = Paastget focus.

Syllable 1 duration Syllable 2 duration

S2>81

By-subjectsFl) S1, S2, Word > Pre, Pos S1, S2. Word > Pre. Post

By-items £2) S1, S2, Word > Pre, Pos S1, S2, Word > Prd, Pos

4.4 Discussion

4.4.1 Summary of results

The results of the experiment show that in WenzBbinese as in other Chinese
dialects, contrastive focus is marked both pyafge expansion and lengthening.
However, neither of the two effects allows for atsynatic distinction between
the three on-target focus conditions, or betwees ttho non-target focus
conditions.

From an k perspective, the phonetic effects of focus orfitisesyllable,
the second syllable, or the entire target word iwithe disyllabic tone sandhi
domain of Wenzhou Chinese are similar. This mehat th Wenzhou Chinese
unlike in many intonational languages, focus carpick out one syllable in a
word as the location of focus and mark it with a&tidict i movement to
distinguish it from other syllables within that wlorRather, the fFcontour that
results from disyllabic tone sandhi remains intamtler focus: even when focus
undercuts the tone sandhi domain, the phonetiexefl focus is similar to when
the entire word is in focus.

In terms of duration, there is a clear differeneéween the three on-
target focus conditions and the two non-target $amenditions, which manifests
itself in a stable lengthening effect on both dylks. Additionally, under S2
focus, the second syllable is lengthened to a greattent than under S1 focus,
while no comparable lengthening effect of S1 focsisvisible on the first
syllable. However, the duration of the second &j#launder S2 focus is not
significantly different from the duration of thersa syllable under Word focus,
and only reaches significance compared to S1 fotose of the two statistical
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tests. This leads to the conclusion that, whilegl slightly greater lengthening
on the second syllable when it is in narrow fodhe, duration effects on neither
syllable are big enough to allow distinction betwesl three on-target focus
conditions.

Besides the absolute lengthening effect of focudath syllables, it is
also interesting to look at the relative duratidrihe two syllables with respect
to one another. As can be seen in Figure 4.5, théscase in all the focus
conditions that the duration of the first syllatderpasses that of the second
syllable. This is comparable to the edge-effectdiesd in Chen 2006, which
states that word-initial syllables tend to be lantjgn medial syllablescéteris
paribug. In the current experiment, the quadrisyllabiaggse containing the
disyllabic target word and the disyllabic noun whii# modifies, shows a
comparable pattern of internal length distributiorthe quadrisyllabic words in
Standard Chinese described in Chen 2006.

However, the effect of lengthening under focuslifferent from that
described for Standard Chinese, in that the duratidistribution within the
target word (initial syllable always longer tharceed syllable) remains intact
under all focus conditions. In contrast, in Chef&ahe duration of the second
syllable under S2 focus exceeded that of the diyiable. This finding presents
further evidence for the conclusion that the leegthg effect of focus in
Wenzhou is distributed over both syllables of glthbic word, regardless of the
exact position of the focus within that word.

As for the pre-and post-target conditions, thewprimdistinguishable,
except where external factors affect either pathef measurement domain (cf.
Figure 4.3). When looking at the syllable drBnge, it is smaller in pre-target
focus condition than in post-target focus conditibecause the (focused) rising
tone on the pre-target syllable expands jtsalRge and thereby diminishes the F
range of the immediately following syllable. Howeveshen comparing theyF
maxima and minima independently, it can be seehdhly the i minima are
affected by this coarticulation, whereas thg rRaxima only reflect focus
condition. Furthermore, the present experimentsfindither a lengthening nor
an k effect that distinguishes material in pre- fronstpfocus position.

4.4.2 Implications of the findings

The current study has shown that the phonetic nmésfma of marking focus on
sandhi tones, namely, Fange and duration expansion, are similar to thae
have been reported for lexical tones, a finding tes already discussed for the
sandhi tones in Shanghai Chinese in Chen 2009. HHawenlike in Shanghai
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Chinese, no significant post-focal lowering of €ontours was found in the
present experiment. This gives reason to conclud# Wenzhou, unlike
Standard Chinese and Shanghai Chinese, does ntiyepgst-focal lowering as
an additional cue to focus location.

In Wenzhou Chinese, the realization of contrastfeeus in the
disyllabic word domain, which is the domain of phlmgical tone change in this
language, is influenced by the specific charadiesiof this domain. What has
been shown is that the focus effects gfdnge expansion and lengthening are
distributed over the entire disyllabic domain, ewelnen only one of the two
syllables in this domain is the target of the castiive focus. This is in contrast
to findings for other dialects of Chinese, suctStendard Chinese (Chen 2006)
and Hong Kong Cantonese (Gu & Lee 2007b), for witittas been shown that
contrastively focused syllables within polysyllabiords can receive greater
phonetic marking than other syllables in the saraedw

By contrast, in Wenzhou Chinese, it appears thatdisyllabic tone
sandhi domain cannot be split up by contrastiveugpcso that one syllable
would receive greater phonetic marking than theemwttiRather, both theqF
contour and the duration distribution of the diaglt words are similar under
focus on the whole word or on one of its partsagpears that focus can only
affect the entire disyllabic tone sandhi domairaashole, but not break up its
internal structure.

This is in contrast to what has been found fooniation languages such
as Dutch, where the marking of the exact locatibfocus can take precedence
over the phonetic display of phonological propeariseich as lexical stress, and
for example shift the location of a pitch accenthivi a word. Via the segmental
durations, the speaker still receives cues to éotted lexical stress properly, but
the primary cue, namely the pitch accent, is @diZor focus marking. In
Wenzhou Chinese on the other hand, it seems tkateiflization of the tone
sandhi k contour mainly serves to convey the cue of digytlawordhood
(rather than just two syllables that happen to thacent), at the expense of
marking the exact location of contrastive focustfar listener.

While there is a minimal effect of duration, whighextended on the
second syllable when this syllable is narrowly feed, it seems that also the
durational marking is mostly uniformly expanded ioibe entire disyllabic
domain under focus. This is similar to what hasndeeind for Dutch (Sluijter &
van Heuven 1995), namely that while focus inducésngthening of the word
under focus, the internal durational distributiogtvbeen the syllables of the
word remains mostly intact. In that sense, speatamsive a (durational) clue
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for stress in Dutch even under focus, and analdgatusan be said that they
receive a (durational) clue for the phrase-inipakition (i.e. the first syllable
being longer than the second), even when focus immarkvould favor
lengthening on the second syllable.

These findings can be interpreted to mean that $peakers
conceptualize the entire disyllabic tone sandhi @oms one whole, and that the
integrity of the domain is preserved under focusthr than individually
expanding the frange or duration of one of the syllables, theakpes expand
the contour on both syllables upwards to strengthentonal realization. This
finding also speaks for an interpretation of theetsandhi process whereby, as
soon as two lexical tones come together in a dibidl compound word, these
tones are “replaced” by a tonal contour that iagrover the whole disyllabic
word domain. Additional effects such as focus magléan then only affect this
contour as a whole, but not break it up into itgnponents any more to
emphasize one over the other.

At the same time, the findings speak for a viewaafus marking that
has to allow a greater room for phonological preessor prosodic constituents.
While it seems that the straightforward effectfamfus on iy and duration lend
themselves to an analysis that sees focus as sogethmat is phonetically
implemented, such a conclusion would be at oddis thi¢ results of the current
experiment. If focus were just a phonetic effecttthets added to the finished
derivation, it would be counterintuitive to expelat it should pay attention to
the lexical integrity of compound words in one dal (Wenzhou), but not in
others (Standard Chinese).

Rather, it seems that the current findings lendndadves to a more
indirect view of focus (see also Chen 2009 and C&eBussenhoven 2008),
which sees the effects of focus as comparable d¢ostrengthening effect of
prosodic prominence within prosodic constituentadél such a view, thegF
range and duration expansion observed under factleeh a consequence of a
more abstract, phonological “strengthening” effécbught about by focus,
rather than the manifestation of a phonetic focfisce itself. Such a more
indirect effect of focus, which is mediated by moie structure specifications in
the respective language, can also help to expkdent findings for multiple
focus in Standard Chinese (Kabagema-Bilan et d4l120

For the present experiment, it is clear that prasettucture plays an
important role in the implementation of focus, ndmby constraining how
narrowly focus can be marked. The results here esigthat the tone sandhi
domain, within which changes to thg éontour of syllables within disyllabic
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words take place, is also the domain that limiésdistribution of focus marking,
at least when it comes tq, Effects. When computing the tonal contours of
disyllabic compounds, Wenzhou speakers have tottakéonal information on
both syllables into account, and see the entingdldisic word as one whole. This
holistic perspective is reflected in focus markimgF, expansion, which applies
uniformly across the two syllables within the domano matter whether the
actual focus domain is the whole word or eithetheftwo syllables.

It is interesting to compare the findings of therent experiment to the
(brief) description of focus effects in Wenzhou @hen 2000. In this book
chapter, which is based on the impressionistic rifgg&m of recordings from a
middle-aged speaker in the 1980s, it is not onbdjmted that focus should be
able to single out individual syllables in the diayic compound domain, but
also that it should be able to break up the dibidlprosodic domain at all, and
interrupt the phonological process of tone sandthiwit (so that each syllable
would be realized individually with its lexical tep

Such a phonological view of focus, in which the usccan directly
manipulate the presence/absence of prosodic baesdand the phonological
processes that are connected to them, has beerdltiowe inaccurate on other
grounds before (Chen 2004). For the young speakemrded in the current
experiment, it seems that the limitations of focunarking are yet one step
further ahead: not only does the tone sandhi contemain intact in the
presence of a focus that singles out an individyldble within it, but even the
phonetic implementation of the focus effect appearde mediated by the
prosodic tone sandhi domain as a whole.

Therefore, the need for a more “phonological” viefasfocus effects in
Chinese should not be taken to mean that focusldhm able to modify the
prosodic structure as it is mapped from syntaxh&atfocus appears to be
sensitive to the prosodic structure and its speatifins, but unable to change its
direct components. Rather, this prosodic strucsgems to limit the extent to
which focus can modify the tonal information, whégll ensuring that crucial
parts of the information (such as “wordhood” in therent experiment) remain
intact.

45 Conclusion

This study investigated the distribution of narréecus marking within the
disyllabic tone sandhi domain of Wenzhou Chinese.eXperiment looked at
the influence of sub-word focus on the implementatdf the rise-fall sandhi
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contour in disyllabic words. Recordings from 15 gguWenzhou speakers were
analyzed, in which they read out question-answeirspahich induced
contrastive focus on either or both syllables of ttisyllabic target word.
Additionally, focus on the pre- and post-target dvavas tested for comparison.

Analysis of the FO curves of the recordings shdves, tregardless of the
exact location of focus within the disyllabic tosandhi domain, the tonal
contours on both syllables are modified in a simiteanner, compared to the
control conditions (i.e. pre- and post-target foclilengthening likewise targets
both syllables under focus on the whole word, anerg is no significant
difference between word focus and focus on eitiigalde. The second syllable
shows slightly greater lengthening under syllabli®@is than under syllable 1
focus, but this duration difference is not enoughdliably distinguish all three
focus conditions from one another.

These findings suggest that focus affects the zat@din of the entire
tone sandhi contour, even when only one of theaBldk is contrasted. Sandhi
tones are derived within the disyllabic domain, dikdwise the FO effects of
focus are spread out over the entire domain. Featidu, the only difference
between the conditions is on the second syllablenvihis narrowly focused, but
the small size of the effect suggests that theedtsyllabic tone sandhi domain
can still be considered as the location of the quizsimplementation of focus
effects. In short, the disyllabic tone sandhi damkinits the distribution of
focus effects in Wenzhou Chinese, which arguesafmon-direct mapping of
focus domain with the prosodic marking of focus.






Chapter 5

Tonal coarticulation as prosodic marker in
Wenzhou Chinese

5.1 Introduction

5.1.1 Tonal coarticulation in Chinese

The implementation of lexical tones in tone langsgs influenced by
neighboring tones, just as segments coarticulate ather segments. A number
of instrumental studies across different languagese shown that neighboring
tones influence each other in a way that affea@sdlalization of both tones, but
have also pointed out cross-linguistic differengeshe exact details of these
coarticulatory influences.

For example, the realization of lexical tones imail (Gandour et al.
1994; Potisuk et al. 1997), Mandarin Chinese (X©@79 and Taiwan Min
(Wang 2002) in naturalistic speaking conditions Haen shown to be
asymmetrically influenced by neighboring tones,hwéarryover coarticulation
exerting a greater influence than anticipatory toaation. When Mandarin
speakers were instructed to keep their speakingnemagonstant and not
implement the natural stress difference betweelaldgls, however, it could be
shown that the two effects were similar in streng®hen 1990b). For
naturalistic speech in Malaysian Southern Min, as halso been argued that
anticipatory and carry-over coarticulation are canaple in magnitude (Chang
& Hsieh 2012).

In all cases, it was found that the coarticulateffect was mainly
localized in the part of the syllable that was adja to the influencing context,
and that the influence of the neighboring syllabligine decreased with greater
distance from that syllable. However, the exacteabf the coarticulation has
also been shown to differ between languages. Far ahd Mandarin Chinese
for example, it was argued that carryover coarditah is assimilatory in nature,
such that e.g. a high tonal offset before a rigomge on the following syllable
raises the onset of that rise. In contrast, argtoiy coarticulation was found to
be primarily dissimilatory, such that speakers nilggphthe differences between
two successive tonal targets across syllable baigsdéGandour et al. 1994; Xu
1997). In contrast, Peng (1997) for Taiwan Min, H&nKim (1974) for
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Vietnamese, and Wang, H. S. (2002) for Malaysiaattssrn Min showed that
the manner of tonal coarticulation (assimilatiosgitnilation) varied more
between the individual tones than between the tiimecof coarticulation
(anticipatory/carry-over).

Furthermore, languages also vary with respectdcapect of the tonal
production that is influenced by coarticulationr Athai, it has been argued that
coarticulation mainly affects the height aspedioofal implementation (Gandour
et al. 1994), whereas for Mandarin, slope seem$etche variable that is
affected most (as in Xu 1994, but see Shen 1990klifterent findings). For
Vietnamese, both parameters seem to be affecteddniculation (Han & Kim
1974). In sum, while neighboring tones affect thalization of tonal contours in
all tone languages that have been studied in détailanguages may vary in the
exact type, extent, and direction of the influerftes one tone onto another.

5.1.2 Contextual influence on coarticulation

For segmental coarticulation, a number of stud@gehshown that its extend
depends on different contextual factors. For examptosodic structure has
been shown to influence the magnitude of coartimrian several respects. In
contexts where two segments are separated by peosodndaries of different
levels (prosodic word, prosodic phrase, intonafigtaase, utterance), it has
been shown that they coarticulate less with eakbraf they are separated by a
higher-level prosodic boundary, compared to a leleeel prosodic boundary
(Byrd & Saltzman 1998; Cho 2004, 2006; Fougeron&ating 1997; Jun 1998).

At the same time, it has also been shown thastifeagth of a syllable
influences the magnitude with which it coarticutateith neighboring segments.
Specifically, a greater coarticulation effect hased shown for unaccented
compared to accented syllables (Cho 2004), andufstressed compared to
stressed syllables (Cabré & Prieto 2005; de Jora). €1993). While prosodic
strength of a syllable and the magnitude of a rmghg prosodic boundary
may be connected, it has also been shown thatviheffects are to some extent
independent of each other (Cho & Keating 2009).tHat sense, segmental
coarticulation serves as a marker for both prosbdimdary level and positional
prosodic strength (Cho 2011).

Most research on the phonetic correlates of prasslucture has been
concerned with intonation languages like Englistir@nch. Only a few studies
have looked at segmental effects in tone langu@@es & Zheng 2006; Hayashi
et al. 1999; Hsu & Jun 1998; Pan 2007a; Zheng. &04I6) or included them as
part of a cross-linguistic comparisons (Keatingaét 2003). All the above
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mentioned studies only included two or three spesakach, and some reported
contradictory results. For example, of the two Tamese speakers investigated
in Hayashi et al. 1999 and Keating et al. 2003y amnle distinguished more than
two levels of prosodic structure in the strengthtleé articulation of post-
boundary consonants. On the other hand, Pan (208p@aljts that for her three
Taiwanese speakers, the coarticulation of pre-bayrgegments varied with the
strength of the intervening boundary, with higheudaries inducing less nasal
coarticulation.

Segmental coarticulation was also found to be rediuacross higher
prosodic boundaries in Mandarin Chinese by Zheng eolleagues (2006),
compared to lower prosodic boundaries. However, ¢uestion whether
prosodic boundaries also affect tonal coarticutatias only been asked once by
Pan & Tai (2006) in a small-scale study with thepmakers. They report no
statistics, but observe that thgrBnge of falling tones is greater when this tone
precedes or follows an IP boundary than precedingotlowing a lower
prosodic boundary.

The current chapter proposes to investigate prossidicture by looking at
the realization of the lexical tones in Wenzhour@ke. The idea is as follows:
if prosodic boundaries and prosodically strong foms$ (prosodic heads) can
induce a strengthening and coarticulatory resigtafoc segments, the same
should happen to lexical tones in tone languagems€quently, if prosodic
levels are the primary determiner of tonal coaltitian, lexical tones at the
edges of higher prosodic constituents should anaatie less with neighboring
tones than lexical tones at the edges of lowergaliosconstituents. If prosodic
strength is the main factor to influence tonal tioatation, tones in prosodically
strong positions should show greater resistancecdarticulation, and be
implemented in a more independent way compared etacdl tones in
prosodically weak positions.

5.1.3 Focus effects on tonal coarticulation

Recent years have seen a number of studies inatistighe effects of focus on
the implementation of lexical tones. Across theselies, “focus” as a term is
used both for contexts in which a speaker correctsontrasts a part of an
utterance (sometimes called ‘contrastive focus)d #or contexts in which a
speaker answers a question containing a wh-expressometimes called
‘information focus’), and in both types, the cohgnt corresponding to the wh-
expression or the corrected part of the contextesee is considered to be
focused.
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To mark these focused constituents, it has beendfdbat, outside of
lengthening, F modification is applied to focused syllables andrag in
Mandarin or Standard Chinese (Wang & Xu 2006; X@9)9Cantonese (Gu &
Lee 2007b), Shanghai Chinese (Chen 2009), and fawandarin (Chen et al.
2009; Xu et al. 2012). In these dialects, the tomedocused constituents are
implemented within an expanded fange under focus, such that high targets
were realized higher and low targets were realiaeer than in control contexts.

However, taking a closer look at the mechanism&ofxpansion of
tonal contours under focus in Chinese, Chen & Gusseen (2008) for
Standard Chinese and Chen (2009) for Shanghai &hima@ve argued that taken
together, the fFadjustments lead to an enhanced implementatiameotonal
contours that cannot just be reduced tp dxpansion. For example, the
rising/falling tonal trajectories in Chen & Gusseran 2008 were implemented
with magnified and more distinct movement gestumeder focus, and exhibited
less coarticulatory influence from neighboring tene

Similarly, Chen (2010) argues that tonal artidokatin post-focal
position, which has been assumed to be lowerecompressed compared to
focused positions (Jin 1996; Xu 1999, 2005), istdsetaccounted for as
hypoatrticulation. In a mirror image to the strerggtimg of tonal implementation
under focus, tones in post-focal positions areebethderstood as being weakly
implemented, similar to tones in prosodically wetments (Chen & Xu 2006).
A by-product of this weak implementation is a geeasusceptibility to
coarticulatory influence from neighboring tonese(s¢so Chen & Gussenhoven
2008).

In sum, there is evidence that speaks for a dtmengng of tonal
implementation under focus, which also reducesatmeunt of coarticulatory
influence of neighboring tonal contours onto theersgthened syllable. The
current chapter will investigate whether this sgtening under focus is similar
to the strengthening of segments in prosodicallgnst positions, and whether
both types of strengthening exert a comparableénite onto the magnitude of
tonal coarticulation.

5.1.4 Current experiments and hypotheses

The current study was designed to answer two ceedeesearch questions: (i)
which contextual factors affect tonal coarticulatia Wenzhou Chinese, and (i)
how do these factors interact with the strengthgroh tonal implementation
induced by focus? In accordance with the findingsXiu 1994, 1999 for
Standard Chinese, the amount of coarticulatoryuénfte was measured as a
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change in tonal slope in the implementation ofttirees on the target syllables.
In the following, the first experiment is describedhich tests the predictions on
prosodic structure. The predictions on the infleen€ focus will be tested in a
second experiment, presented in section 5.5.

Since it has been shown in the investigations @ymental
coarticulation that prosodic boundaries (e.g. pdaswvord vs. prosodic phrase
boundary) and prosodic strength (such as stresejt adifferent types of
influence on the coarticulation of adjacent segmdaee section 5.1.2), both
elements of prosody are taken into consideratiom.h8pecifically, the test
phrases were designed in a way that they would dlifferent results if tonal
coarticulation was mainly boundary-dependent, dnifas mainly dependent on
prosodic strength.

In order to tease apart the prosodic boundary fpopsodic headedness
effects, two types of morphosyntactic structureslving a syntactic VP were
investigated: adverb-verb structures and verb-olgactures. In most syntax-
to-prosody mapping algorithms, a distinction is mdmbtween arguments and
adjuncts of a VP. While arguments can form a prizsddmain together with
their heads, adjuncts are mapped onto a separedic domain (Gussenhoven
1992; Samek-Lodovici 2005; Truckenbrodt 1995, 1999)Under this
assumption, the two structures outlined above waekllt in two different
prosodic outputs. The adverb-verb structures wbeldeparated by a prosodic
phrase boundary, since the adverb is adjoineded/f, while the verb-object
structure would be mapped into one prosodic phagether:’

8 In impressionistic accounts of syntactically cdiwfied tone change in Chinese
dialects, it has been argued that for the purpdsrasodic phrasing, VP-adverbs have
to be treated differently from sentential adverbsaccount for the differences in
perceived tonal realization (Chen 1987, 2000; L#94; Soh 2001). In these studies,
observations about tonal realization were takeevadence, and the syntactic analyses
were based on these observations. In contrast,ctiieent study presupposes an
unambiguous analysis of the syntactic structured,tests the influence of the derived
prosodic structures in an instrumental and quatifiay.

" For the purpose of syntax-to-prosody mappings itrielevant whether a preverbal
adverb is analyzed as adjunct to the VP, or t@hérifunctional projection like IP or TP,
since both structural configuations result in aikimprosodic mapping. Likewise, it
does not matter for prosody whether adverbs aryzethas adjuncts, or as specifiers in
empty-headed functional projections. Both analygesld have the same consequence
for syntax-prosody mapping, namely the pre-verloblegb being positioned outside of
the core VP. See for example Alexiadou 1997; Cing0@4; E. Kiss 2009 for recent
discussion of the syntactic analysis of adverbs.
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At the same time, the two structures also diffethim prosodic positional
properties of the two constituents involved, namiglythe position of the
prosodic heads. In intonation languages, prosodiadédness is usually
manifested in stress or nuclear accents on prasibdigtrong positions (see e.g.
Fougeron 1999 for an overview). In tone languageh as Chinese, prosodic
heads are commonly associated with the preservafidonal features (Chen
2000; Yip 1999). This means that lexical tonesiiospdically strong positions
tend to be preserved and articulated clearly, vasetenes on non-head syllables
are prone to tone change induced by neighboringstoviip 1999).

For the two prosodic structures tested here, thierdince in
morphosyntactic configuration results in a diffdrafistribution of prosodic
headedness. For the adverb-verb structures, whichssumed to map onto two
prosodic phrases, each of the phrases has its ovgogic head (or prominent
position), in line with the common assumption adree-to-one relation between
prosodic constituents and prosodic heads (HayeS)189the case of the verb-
object structures, which are phrased in one prosgdirase together, the
common assumption of “nonhead prominence” or “Naatl Stress” (Duanmu
1995, 2005, 2007, 2012) determines that the comstitthat is not the syntactic
head is assigned prosodic prominence and therébynsiprosodic head status
(Chen 2000; Cinque 1993).

This means that the two structures tested in thesgtiexperiment not
only differ along the dimension of prosodic bourydaetween the target word
and the surrounding tonal context (prosodic wordovgsodic phrase boundary),
but also along the dimension of prosodic headedn#%dle the adverb-verb
structure maps onto two prosodic phrases, eachhafimgets its own prosodic
head, in the verb-object structure only the objsgbromoted to phrasal head
status, as illustrated in Figure 5.1 (prosodic bdaéss marked by asterisk).

Morphosyntax: AV (V) w(V NP)
Prosodic headedness: * * *
Prosodic structure: o(ADV) o(V) o(o(V) o(NP))

Figure 5.1. Schematic illustration of the assumgdtax-to-prosody mapping
and the resulting difference in prosodic headedness
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In order to test the influence of prosodic bounelaand prosodic headedness on
tonal coarticulation independently, the positiontlod target monosyllable was
varied within the above structural configuratioterdget words shown in bold).
For the adverb-verb structures, tonal coarticumatioill be tested for
monosyllabic target words that function as advé(bsv)(V-V)) and as verbs
((ADvV-ADV)(V)), and likewise for the verb-object structureswitl be tested
both for monosyllabic target words that function asbs ¥ (0-0)) and as
objects ((V-VD). Note that in all cases, the constituent ordéhiwithe phrases
remains unchanged.

In order to keep variations in sentence lengths @ogkible syntactic
parsings as small as possible, the size of theuktimas limited to three
syllables. All trisyllabic stimuli consisted of ambination of a monosyllabic
and a disyllabic lexical target word, whereby thenosyllabic target word could
appear on either leftmost or rightmost within thienglus phrase. In Wenzhou,
disyllabic lexical words regularly undergo phonotzl tone change, whereby
the tonal target of both syllables changes fromédRigal tone to a specific tonal
contour (disyllabic tone sandhi, see Chapter 2hif thesis for a detailed
description).

350 350
300 T 300 :
g 250 -~ K\\ g 2500 | —
o o \'\‘-...,
20! 20!
m a t uo j y m a uo t ou
0 0.8 0 0.98
Time (s) Time (s)
(1) a. _Compatible context b. Conflicting context
v (N- N vV (N- N
ma tuo jo ma 20 tou
24 (42. 31) 24 (22.  35)
buy  dumpling.soup buy  soy.beans
‘to buy dumpling soup’ ‘to buy soy beans’

Figure 5.2: Example realization of the same expenital target syllable (initial)
by the same speaker in compatible (left) and adinfly (right) context.
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In order to test the influence of the context amalaealization, the target words
where elicited both in conflicting and in compatibtontexts (see Xu 1994).
Figure 5.2 illustrates an example, in which the eaarget word roa with a
rising tone) was followed by two different disyliatcontext words. In the left
example, the rising target word is followed by ghhfalling tone on the first
syllable of the disyllabic context word, which repents a compatible context.
In the right example, the rising target word iddaled by a low level tone on
the first syllable of the disyllabic context wongthich represents a conflicting
context.

Including both conflicting and compatible tonal t®xts in the
experiment serves to test the general predictien the differences in tonal
realization are connected to the adjacent tonaksbnThe expectation is that, in
general, tones should be realized with steeperl tooatours in compatible
context, because the adjacent tonal targets caredehed by the speakers
without adjusting the tone realization on the tangerd. In comparison, tonal
realization in conflicting contexts should inducedjustment in the
implementation of the tones. Therefore, a comparisbetween the
implementation in conflicting and compatible coritean give a first indication
of tonal coarticulation.

Furthermore, testing trisyllabic phrases with th® morphosyntactic
structures outlined above, different predictionsesga with respect to prosodic
boundary vs. prosodic head effects. For the fisggeament, three different
outcomes are conceivable.

® No tonal coarticulation difference between the prosodic structures

Leftmost target words Rightmost target words

(ADV)(VV) = ((V)(O-0)) | (aDv-ADV)(V) = ((V-V)(O)

Possible interpretations:

e Tonal coarticulation in Wenzhou Chinese is not dejeat on
prosaodic structure

e Or: Tonal coarticulation in Wenzhou Chinese is cdelemt on
prosodic structure, but the two morphosyntactiocttires that were
tested map onto identical prosodic structures
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(i) More tonal coarticulation in verb-object sttupes than in adverb-verb
structures on both sides

Leftmost target words Rightmost target words

(ADV)(VV) < ((V)(O-0)) | (ADV-ADV)(V) < ((V-V)(O)

Possible interpretations:
e Tonal coarticulation in Wenzhou Chinese is depehdenprosodic
boundary strength

(i) More coarticulatory adjustment in verb-objetitan in adverb-verb
structures in the leftmost target words, but nortima#latory adjustment
difference between the two structures in the rigiginarget words

Leftmost target words Rightmost target words

* * * * * *

(ADV)(WV) < ((V)(O-0)) | (ADV-ADV)(V) = ((V-V)(O)

Possible interpretations:
« Coarticulatory adjustment is dependent on prosbdaedness

A comparison between the tonal implementation eftdrget words will show
which of the predictions above accounts best feretkperimental results.

5.2 Method

5.2.1 Stimuli

In order to test the hypotheses made in sectiod Srlsyllabic adverb-verb and
verb-object structures were designed such thatrtbeosyllabic target words
appeared either in leftmost or in rightmost positim order to control for the
context-dependency of coarticulation, all structurerere tested in both
conflicting and in compatible context. For this pose, the target words were
coupled with disyllabic compounds which carried ¢osandhi contours that
started or ended with a low or high tonal target.
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The monosyllabic target words carried either offdwe lexical contour
tones of Wenzhou Chinese: low rising, high risilagy falling, and high falling
tone. The experiment was limited to contour tormeden the assumption that the
coarticulatory adjustment effects on slopes wolddniost clearly quantifiable
for these tones, on basis of the steepness oftth®it trajectories. Examples are
given in (2) and (3) (target word = bold, tone€imao numbers).

2 Conflicting context

Structure Hanzi Wenzhou Translation
[ADV[V-V] FRE b2 (sA2.c431) ‘like everything’
[VIN-N] 15 5 had?2 (t"'us42.jg31) ‘drink dumpling soup’

[[ADV-ADV]V] %R (kpd4.tcay22) toud2

cooco

‘chop hurriedly’

[[V-VIN] W24 (fad4.ma22p342 ‘sell the report’
3) Compatible context

Structure Hanzi Wenzhou Translation
a. [ADV[V-V] D3] pid2 (Au24.zai3l) ‘certainly learn’
b. [VIN-N] FIH% A toud2 (tsei35,0u31)  ‘chop pork’
c. [[ADV-ADV]V] T-ifi%) (kg22.t8ai33)h342  ‘simply drink’
d.

[[V-VIN] WA (hu22.lou33)p342

‘receive a report’

For each of the 32 combinations of factor levelgo(prosodic structures*two
contexts*two positions for the target word*four ilead tones), two lexically
different examples were recorded, which bringsttital stimulus count to 64
tokens per speaker. One example was later exclugechuse the speakers
realized it with a different tonal target than esgeel, which leaves 63 tokens per
speaker for analysis. In addition to the 64 tatg&ens, the speakers read 80
trisyllabic filler tokens with varying morphosyntacomposition, so that every
speaker saw 144 phrases per recording round.

All examples in the experiment were checked by tivaaspeaker of
Wenzhou Chinese and three more native Chinese eyealdth different
dialectal backgrounds for naturalness and gramaidasicThe Wenzhou speaker
was in the same age group as the participanteadadtperiment, but did not take
part in the recordings himself. Furthermore, theced phrases were screened
for their segmental composition to minimize diffittes in the later analysis
process. A full list of stimuli can be found in &pplix 5.1 at the end of this
thesis.
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5.2.2 Speakers

A total of 19 speakers (five males, 14 females) eweecorded for this
experiment. They all were born and raised in theiirtity Lucheng district of
Wenzhou, and were of similar age (mean age = &7= 3.0). None of them
reported to have lived outside of Wenzhou for aifigant amount of time
within the last 5 years, and all of them considetesinselves fluent speakers of
the Wenzhou dialect. All of them were also fluenStandard Chinese, but had
no difficulty reading out aloud Chinese charactertheir dialect. None reported
any hearing or speech impediments.

Due to a technical error which sometimes cut off tacording of the
stimulus before it was completely uttered, the rditgs of six speakers had to
be excluded because they showed too many gapsopelition. Data of the
remaining 13 speakers was analyzed (four male, feimale; mean age = 23.0,
SD = 2.8). Four of these speakers read the listiofuli once, and the other nine
speakers read the list twice.

5.2.3 Experimental procedure

Speakers were recorded in individual sessions sound-proofed recording
studio in the TV and radio station in Wenzhou, etkived a small payment for
their participation. Each speaker was seated imt fsba 13" monitor and given a
Sennheiser pc130 headset. The experimenter enthaethe microphone of the
headset was placed approximately 3 cm from theetooh the mouth of the
subject. Via an external digitizer (UA-G1), the sduwas recorded directly on
the laptop (Acer Aspire 1810TZ) on which the stimukre displayed to the
speaker.

The speakers were first informed about the recgrgirocedure. They
were told that they were supposed to read out perand sentences presented
on the screen using Wenzhou dialect, in a natualciear fashion. If they were
unsure how to pronounce a word or phrase, theydcskip to the next item, and
if they felt they had made a mistake, they couldgok and repeat the recording
of the previous item. They were told that they douiterrupt or abort the
recording at any point.

Before the actual recording, all speakers completegractice series
with 8 trisyllabic phrases that were not part of fictual experiment. This was
done in order to familiarize the speakers with g®f-managed recording
procedure, during which they had to press a butboimitiate the recording of
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sound®® After completing the practice items, the speakezee asked to indicate
whether they understood the recording procedurevesr@ ready to start the
actual experiment. Upon confirmation, the experiteerstarted the actual
experiment.

5.2.4 Data analysis

Before data analysis, all recordings were scredoedonal correctness. If a
speaker produced a tonal contour on the disyllabinpound that was different
from the expected realization in a way that the textn was no longer
conflicting/compatible, the token was excluded friurther analysis. Likewise,
all recordings that were incomplete or producedtaetly with an audible pause
within the phrase were excluded. If a speakers welaadl the list twice made a
mistake on one of the recordings, this token waduebed from the analysis. If
both recordings were correct, the average of thereeordings was computed
and used for the analysis.

Since the target phrases were recorded in isolattmme of the
recordings showed utterance-final breathiness awdéakiness, which obscured
parts of the F contour on the final syllable. This concerned talt@f 108
recordings, which were marked and subsequentlyuded from the §
measurements and analysis. A total of 962 targk¢n® was retained for
analysis.

Within the rhyme of the target syllabley Falues were sampled at 20
equidistant intervals with the help of the autordakg tracking algorithm in
PRAAT (Boersma & Weenink 2001). Before data extogtall R, contours
were checked for tracking errors such as octavepgirand these errors were
manually corrected (26 instances). Additionallye ttontours were smoothed
before extraction, using the smoothing functioa &0 Hz bandwidth in PRAAT.
A script performed the automated extraction ofdbeation information and o~
measurements.

5.3 Results

As described in section 5.1.4, three factors weqeeeted to influence the
amount of tonal coarticulation between the toneshenmonosyllabic word and

8 The script used for presenting and recording tineuti was written by Jos Pacilly,
and slightly modified by the author.
9 The script used for segmenting and measuringilas written by Jos Pacilly.
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the disyllabic compound: (i) the position of theget word (leftmost/rightmost),
(i) the type of context (conflicting/compatiblegnd (iii) the prosodic structure
of the stimulus phrasapv-V and V-O). The effects of these three factord wil
be presented in more detail in the following.

5.3.1 Position

Figure 5.3 illustrates the pitch trajectories ia thifferent prosodic structures and
contexts, split by tones and position of target dvdn order to be able to
average the Jvalues over speakers, all raw ¥alues were converted into
semitones and scaled to the individual speaketth pange. The speaker’s pitch
range was set to the averaged values of the tupoing in the low rising tone
(baseline) and the fall onset in the high fallirmnd (topline) in rightmost
position in compatible context. Figure 5.3 expresbe speaker pitch range on a
scale between 0 and 100.

Position of monosyllable

L
100
o 807
[=2]
=
5
= \
¥ 607 N
(] ~ e = ==
@ N
e T
E 407 Tone on the
o monosyllabic
« word
w .
20 — Low rising
—= Low falling
= -Highrising
o High falling

Normalized time

Figure 5.3: Averaged and time-normalized pitch oom$ of the four
investigated tones, broken down by position (Lftmest, R = rightmost).
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As can be seen in Figure 5.3, the realization$heftonal contours in leftmost
and in rightmost position the trisyllabic phraseffed in the amount of the
speakers’ pitch ranges that they cover. More sigadlf, the rightmost tones
cover a much wider portion of the speakers’ pitatnges than the leftmost tones,
when averaged over the different contexts and piostructures.

5.3.2 Context

As discussed in section 5.1.2, tonal coarticulahiaa been found to be context-
dependent. Tones coarticulate much more in coinftictcontexts than in

compatible contexts. In order to illustrate theeeffof context, the following

graphs displays the four lexical tones in conffigti(top) and compatible

(bottom) context in both positions, averaged okerttvo prosodic structures.

100 - Tone on the
*, monosyllabic

god T, S B word
_______________________ —Lowrising
60— ~ - ____ - M —=Lowfalling
A 1 - —Highrising

""" High falling

40 B

20 7

FO scaled to speaker range
@0

o =——=
Normalized time Normalized time

Figure 5.4: Frequency and time-normalized averagich contours of the four
investigated tones in leftmost/rightmost positlmoken down across contexts.

As can be seen in Figure 5.4, the effect of caaddton causes minor
differences across the entire tonal trajectories,id9omost clearly visible in the
portion of the tone that is immediately adjacenth&® context, i.e. the right edge
for the leftmost tones and the left edge for tightrnost tones. In both positions,
the context has consequences for the steepnelss tafrtal realizations. The two
rising tones are largely deprived of their finaderiin leftmost position in

conflicting context compared to compatible contertaking their tonal

trajectories appear almost flat. In rightmost pogitthe rising tones start higher
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in conflicting compared to compatible context, whialso flattens the overall
slope. The falling tones both fall less steeplyeiftimost position in conflicting
compared to compatible context, and they start iameghtmost position.

5.3.3 Prosodic structure

The previous graphs have indicated that the effecbarticulation in trisyllabic
phrases in Wenzhou is mainly local, and subsidéis wcreasing distance from
that tonal context. The investigation in this seetwill therefore concentrate on
the respective halves of the tonal trajectories #v@ adjacent to the tonal
context (i.e. the left half for rightmost targe&s)d the right half for leftmost
targets).

In order to make the differences in the tonal ttajges more clearly
visible, the following graphs will display lineapproximations to the slopes of
the respective halves of the tonal trajectoriesherathan the trajectories
themselves. In this way, it can be seen more eadigther the two structures
induce a difference in tonal implementation. Thapslvalues were computed by
dividing the difference in §between the first and last measurement of the
trajectory part by half of the duration of the &trgyllable rhyme. For targets in
which either the first or the last measurement weigsing (for example because
of creakiness or breathiness in the signal), theors or the last-but-one
measurement were used to compute the slope vaitte gacordingly adjusted
duration values). Targets which had more measuremerssing were not
included in the slope analysis.

5.3.3.1 Leftmost targets

In Figure 5.5, the slope values are displayed Hiertbnes in leftmost position
((ADV)(V-V) with full lines and ({)(0O-0)) with dashed lines). Since
coarticulation was mainly found in conflicting cemts, only the conflicting
context values are shown.

It can be seen that all four tones display the stendency: the tonal
direction is more preserved in the adverb-verbcsiines (solid line) than in the
verb-object structures (dashed line). For the tvsing tones, the tonal
trajectories in verb-object structures are almastzontal (low rising) or even
slightly falling (high rising), while the trajecti@s in the adverb-verb structures
have the rising tonal direction preserved. For taking tones, the falling
trajectories are more steeply falling in the adweeth structures, and flatter or
even rising in the verb-object structures.
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Figure 5.5: Linear representations of the tonal e (rightmost half) in
leftmost position in conflicting context, brokenwao by tone on the target
syllable and structure (dashed lines = verb-objsadtid lines = adverb-verb).

In sum, it can be said that across all four tottesssame tendency is visible: the
tonal trajectories are steeper and true to thanaligonal direction in adverb-
verb structures, but flattened or even slightlyersed in direction for the verb-
object structures. In order to statistically tdwt validity of this observation, the
slopes were first “adjusted” (in the sense of X@4)9and then pooled over all
four tones. For the adjustment, the slope valuestie falling tones were
multiplied by (-1), so that for all four tones, agitive slope value would
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represent a preservation of tonal direction, amkegative slope value would
represent a reversal of tonal direction.

Figure 5.6 graphically represents the pooled slopkies, split by
context (left = compatible context, right = confiligy context) and prosodic
structure (light bars = 4bv)(V-V), shaded bars =Y()(O-0))) for the tones on
target words in leftmost position.

1507 —‘7
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50— Nverb-object
| T
Compatible Conflicting
Context

Figure 5.6: Means and error bars (2 SE) for thejusled slope values (right
half) in leftmost position. Values broken down loytext (left = compatible,
right = conflicting) and structures (shaded = veobject, white = adverb-verb).

In order to test whether the differences betweenttyo contexts and the two
prosodic structures is statistically significantbysubjects Repeated Measures
(RM) ANOVA was conducted, with context and prososiituctures as the two
main factors, and the adjusted slope values adependent variable.

Both the factorrrosoDIC STRUCTURHF(1,12) = 7.36, p = 0.019] and
the factorcONTEXT [F(1,12) = 11.59, p = 0.005], as well as their intécm
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[PROSODIC STRUCTURECONTEXT. F(1,12) = 22.91, p < 0.001] exert a
significant influence on the tonal trajectoriestloé leftmost targets. Because a
significant interaction was found, the two contewesre investigated separately
for a difference between the prosodic structuresirhed out that the difference
between the prosodic structures is highly significen conflicting context
[F(1,12) = 34.92, p < 0.001], but not significantiompatible contextq(1,12) =
0.31, p = 0.59, ns]. This confirms the impressiaat tones in leftmost position
in verb-object structures are influenced by coafditon to a different (greater)
extent than those in adverb-verb structures.

5.3.3.2 Rightmost targets

For the tones on monosyllabic target words in ngbgt position, the same slope
computations were performed as for the tones tmiest position. Figure 5.7 shows
the first half of the tonal slopes in conflictingrdext, split between the two prosodic
structures @pbv-AbV)(V) = soalid lines, ((V-V)Q)) = dashed lines) for the four
lexical tones.

Figure 5.7 shows that in rightmost position, théseno systematic
difference in the effect of coarticulation acrofif@ur tones. For the two rising
tones (which in the first half of their trajectwichave a falling slope in
conflicting condition, compare Figure 5.4), the limsion in adverb-verb
structures seems to have reversed the tonal cotdcaugreater extent than the
realization in verb-object structure for the lowlifey tone, but there is barely
any difference for the high rising tones.

For the two falling tones, it seems that the toinajectories on the
adverb-verb structures are more true to the oridgaiing trajectories than the
realization in verb-object structures. In sum, nfdhe tones show slightly more
coarticulation for the verbs in adverb-verb stroesy one of the tones shows
slightly more coarticulation for the object in vesbject structure, and one of the
tones shows very little difference between the $tvactures.
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Figure 5.7. Linear representations of the tonal p@e (leftmost half) in
rightmost position in conflicting context, brokeowh by tone on the target
syllable and structure (dashed lines = verb-objsadtid lines = adverb-verb).

After adjusting the slope values for the rightmtsgets and pooling over all
four tones in the same manner as was done foeftradst tones, it was found
that the coarticulation effects cancel each othar, dbecause they do not
systematically point in the same direction as fifects on the leftmost tones do.
In other words, when pooling over all four tondse trajectories are overall
flatter in conflicting than in compatible contextt there is no big difference
between the prosodic structures on either sideir€i§.8 illustrates this.
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A by-subjects RM ANOVA confirms that there is ahly significant
main effect ofCONTEXT [F(1,12) = 23.98, p < 0.001], but no significant effef
PROSODIC STRUCTURHEF(1,12) = 0.02, p = 0.907, ns], or an interactiotwaen
the two factors§ONTEXT*PROSODIC STRUCTUREF(1,12) = 1.27, p = 0.281, ns].
This shows that in rightmost position, the two pdis structures are not
systematically different in slope, which speaksdaroarticulation effect that is
equally strong across the two prosodic structures.
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Figure 5.8: Means and error bars (2 SE) for thgusied slope values (left half)
in rightmost position. Values broken down by confiett = compatible, right =
conflicting) and structures (shaded = verb-objechite = adverb-verb).

5.3.4 Duration

In the above statistics, the factor duration i®ady included, in so far as the
slope measurements have been calculated using ufedioth data for the
individual conditions. However, it is also intetiagtto look at the duration data
itself, since it can give insights into the typetafial modification that occurs in
the different contextual and prosodic conditionge@fically, it can be
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investigated whether the relative steepness/slbfigedonal contours is directly
covariant with lengthening, or whether the slopes raodified independent of
the durational modification. Figure 5.9 represente duration results
graphically.

Position of monosyllable: Left Position of monosyllable: Right

250 A
Morphosyntactic

Structure
Oavv V/ 7
200 EVAN . ‘ / /

150 T

Duration (ms)

100

% Compatible Conflicting Compatible Conflicting
Context Context
Figure 5.9: Means and error bars (2 SE) for theration values in leftmost
(left graph) and rightmost (right graph) positiovialues broken down by context
(left = compatible, right = conflicting) and strustes (shaded = verb-object,

white = adverb-verb).

The duration of the target syllables was compameaibiy-subjects RM ANOVA,
with POSITION CONTEXT, and PROSODIC STRUCTUREas main factors. The
results show that of the three factors, omigsITION (monosyllabic target
syllable leftmost/rightmost) had a significant effen the duration of the target
syllable F(1,12) = 35.17, p < 0.001], whereas neit@emNTEXT (conflicting/
compatible) F(1,12) = 1.01, p = 0.334, ns] NBROSODIC STRUCTURHADV-V
vs. V-0) [F(1,12) = 0.09, p = 0.765, ns] exerted a significffect.

The strong effect ofPOSITION meant that also the interaction
POSITION*CONTEXT reached significance=(1,12) = 5.04, p = 0.044], and the
interactionPOSITION* PROSODIC STRUCTURERpproached significanc€(l,12) =
3.94, p = 0.07]. Neither the interacticONTEXT*PROSODIC STRUCTURHEF(1,12)
= 3.04, p = 0.107, ns] nor the three-way interactmSITION' CONTEXT*
PROSODIC STRUCTUREF(1,12) = 0.77, p = 0.399, ns] reached significance.
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Because there was a significant interactRmsITION*CONTEXT, it is
worthwhile to examine the two positions separafetyeffects of the two other
factors. For the targets in rightmost position witthe phrase, neither the factor
CONTEXT [F(1,12) = 0.27, p = 0.613, ns] nor the fack®OSODIC STRUCTURE
[F(1,12) = 1.23, p = 0.29, ns] nor their interactiflONTEXT*PROSODIC
STRUCTUREF(1,12) = 0.002, p = 0.961, ns] reached significafroe the targets
in leftmost position within the phrase, only thetta CONTEXT [F(1,12) = 8.6, p
= 0.013] reached significance, while neither thetdaPROSODIC STRUCTURE
[F(1, 12,) = 3.59, p = 0.082, ns] nor the interactmtween the two factors
[CONTEXT*PROSODIC STRUCTUREF(1,12) = 2.71, p = 0.126, ns] reached
significance.

5.4 Discussion: Tonal coarticulation and prosodic struec

The foregoing experiment tested whether prosodigctire influences tonal
coarticulation in Wenzhou Chinese, and if so, whetbrosodic boundaries or
prosodic headedness play a larger role. In ordequemtify the extent of the
influence of neighboring tones onto the tonal tgees of the target words,
their realizations were compared between compatiiolietext, in which no
adjustment of tonal trajectories is expected, amdlicting context, in which the
tonal trajectories should show influence from tbg@eent tonal context.

As has been shown in the previous section, thal &lapes were indeed
significantly flatter in verb-object structures lieftmost position in conflicting
context, compared with compatible contexts. In @sif the adverb-verb
structures showed similar tonal slopes in both ladinfy and compatible
context in leftmost position. This speaks for aate autonomy of the targets in
adverb-verb structures in their tonal realizatismereas the targets in verb-
object structures were subject to significant ieflae from the neighboring tonal
context.

Up to this point, the results are compatible vithh hypothesis (ii) and
hypothesis (iii) from section 5.1.4. In order tocdie whether the observed
effect is brought about by the prosodic boundargrgfth between the target
word and its tonal context, or between the prosddiadedness distribution
within the prosodic structure, the results in leftn position have to be
compared with the results in rightmost position. discussed in the previous
section, in rightmost position, the target monayliks in both structures are
implemented in a similar way in both compatible @andonflicting context. This
leads to the interpretation that it is not prosobdmundary strength which
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determines the amount of coarticulation in the dasgords of this experiment,
since this boundary strength is identical for targerds in leftmost and
rightmost position.

Rather, the results lead to conclude that theqaliosheadedness of the
target words is responsible for the differencesniagnitude of coarticulation
between the two prosodic structures. As laid ousention 5.1.4, in terms of
prosodic headedness, both structures display adgiczgly strong position on
the right side, but only the adverb-verb structules have a prosodically strong
position on the left side. Therefore, finding deliénce in tonal coarticulation in
leftmost but not in rightmost position in the preasstrongly suggests that the
effect is dependent on prosodic headedness, rttharon prosodic boundary
strength.

Taking into account the durational data, it isiesting to note that the
difference in tonal slopes in the leftmost tonesd diot correlate with a
significant duration difference between the twaistures. This indicates that the
tonal implementation effect is not just due to egyeater pre-boundary
lengthening in prosodic phrase compared to prosadial context, where the
longer duration of the syllable would allow a fuliemplementation of the tone,
compared to the truncated tonal realization in lemgthened positions. Rather,
the duration data shows that, while there was ghtsli non-significant
lengthening in the adverb-verb structures comptodte verb-object structures
(see Figure 5.9), this difference alone cannotdspansible for the significant
slope effect.

5.5 Tonal coarticulation under narrow focus

If tonal coarticulation in trisyllabic phrases isdeed influenced by prosodic
structure and in particular by prosodic headednassjnteresting follow-up
guestion to ask is: what happens to this effeceundrrow focus? As laid out in
section 5.1.3, research for other Chinese diatles$ssuggested that focus exerts
a strengthening effect on tonal realization, whitdads to magnified
implementation of tonal contours and to greateistasce of focused tones to
influence from neighboring tonal contours.

For Wenzhou, it has been suggested that the effdotus is therefore
best accounted for as prosodic prominence effeatletUfocus, the syntactically
derived prosodic structure is overridden, and thmu$ed constituent becomes
the prosodic head of the entire intonation phra@keefl 2000: 511). Similar
accounts have been proposed for other languagesdém to explain the effects
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of focus in an indirect way via its proposed inflee on prosodic prominence
(Biring 2010; Gussenhoven 1992; Truckenbrodt 1998 idea is to relate
focus to maximal prominence in its prosodic domaimj in cases where focus
requirements collide with the syntactically derivgdosodic structure, the
prosodic structure is changed to fulfill the focaguirements.

For the results presented in the foregoing sectooh an interpretation
of focus would lead to the assumption that undeudpthe effects of prosodic
structure should be neutralized. More specificafifhe focused constituent is
assumed to be the prosodic head, regardless ohwlbiastituent should be the
prosodic head according to the morphosyntactictra, it can be expected that
any effect that is brought about by the morphosytitastructure should
disappear in the presence of focus.

5.5.1 Stimuli, speakers, experimental procedure, data angsis

In order to test this hypothesis, a second expetimas conducted, using the
same materials as the first experiment. In the reé@xperiment, however, the
trisyllabic phrases were presented in the contdxaro alternative question,

which induced narrow contrastive focus on the mylhaisic target word, as

exemplified in (4).

(4) Q: | H B A& o ?
t342  top35.kaid2 va22.ts33 tsau35 40735.kai42
reach China or walk-to China
“To reach China’ or ‘to walk towards China'?’
A: g2l Hh

t342  teor35.kai42
reach China
‘To reach China.’

Similarly to the first experiment, the stimulus abe in the answer constitutes its
own utterance, and therefore its realization shdialdall intents and purposes,

be comparable to the realization of the stimuline first experiment, apart from

the additional influence of contrastive focus oe thrget monosyllabf€. The

2 |n the following, the results of the second exmenit reported in section 5.5, which
deals with narrow contrastive focus, will be congghrto the results of the first
experiment discussed in sections 5.2-5.4, whickemed the items without a specific
information-structural context. It is a matter abdite whether a presentation out of the
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same 19 speakers as in the first experiment todkirpghe second experiment,
but in order to further increase the comparabibfythe two experiments, only
the data from the same 13 speakers as in theefipgriment was analyzed and
will be reported. Each of the speakers recordedtiisgllabic phrases under
focus after completing the recording of the trighit phrases in isolation, so the
speakers were already familiar with the materials.

The recording procedure for the trisyllabic phrasesier focus was
identical to the procedure used to obtain the d@ings in isolation (see section
5.2.3). After excluding incomplete and erroneousditons, 1265 target tokens
remained for analysis. These were segmented aptbthin the same way as the
target tokens from the first experiment, and subptcto the same (Fand
duration data extraction procedure (see sectiod)b.Rinety-three tokens with
utterance-final  breathiness/creakiness were exdludeom the data
measurements, and the automatic nfeasurements were hand-corrected for
tracking errors such as octave jumps in eight cases

5.5.2 Results

In order to facilitate the comparison to the resuf the first experiment, the
graphs representing the realizations of the motadsgl target words under
focus will be set up in the exact same way as thph in section 5.3. All data
was transformed in the same way (for example,Herfollowing to graphs, the
measurements have been scaled to the individuakspe pitch ranges before
being averaged across speakers).

5.5.2.1 Position

Figure 5.10 represents the tonal trajectories efrttonosyllabic words under
contrastive focus, averaged across repetitiongksps, contexts, and prosodic
structures, and split by tones and position withmtrisyllabic phrase. As can be
seen, the general trend from the unfocused datalsanbe confirmed for the
focused data, namely that the tonal trajectoriesvasre pronounced and cover a

blue evokes so-called "broad" or neutral focus thatomparable to an "unfocused"

condition, or whether it just puts the entire wteze in focus, as argued for example in
Lambrecht 1994. Since the current experiment isceored with narrow contrastive

focus on one of the three syllables in the tridjtigphrases, the isolated context will be
referred to as "non-focused" or "unfocused" foreea$ comparison. However, this

should not be taken to imply the complete absefi@gny (broad) focus in the isolated

examples in the first experiment.
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wider area of the speakers’ pitch ranges in riglstrmompared to leftmost
position.

Position of monosyllable

100 *,

Tone on the

monosyllabic
20 word

— Lowrising

st scaled to speaker range

—- Low falling

= —Highrising
L -----Highfalling -
Normalized time

Figure 5.10: Averaged and time-normalizegldentours of the four lexical tones
under narrow focus, broken down by position (L ftrfest, R = rightmost).

5.5.2.2 Context

Because of the above-mentioned split between taadizations in leftmost vs.

rightmost position, the following analysis will dggresent the results for the
both positions separately. The graph on the lel¢ sif Figure 5.11 shows the
tonal trajectories of the tones in leftmost positieplit by conflicting (top) and

compatible (bottom) context, and the graph on iplet shows the same for the
tonal trajectories in rightmost position.
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100 - - Tones on the
monosyllabic

80 word

— Low rising

—-Low falling

---Highrising

""" High falling

60
1
40

st scaled to speaker range
0D

Normalized time Normalized time

Figure 5.11: Averaged and time-normalizegldentours of the four investigated
tones in initial (left) and final (right) positioforoken down across contexts.

Again, the differences between the tonal realimstiin the two contexts in
focused condition mirror the effects found in thefacused condition. The
difference between the trajectories in the two extst again pertains mainly the
half of the contours that is immediately adjaceritie context tones, namely the
right half for the leftmost tones and the left hidf the rightmost tones. The
effects for the specific tones are also comparabiténg tones are largely
deprived of their final rising portion in leftmogbsition, and start higher in
rightmost position. Falling tones are also flatttria leftmost position in
conflicting context, and start from a less hightstg point in rightmost position
in conflicting context compared to compatible cohte

5.5.2.3 Prosodic structure

The same calculations were performed on the daia #e first experiment to

visualize the influence of the two prosodic struetuonto tonal coarticulation.
Specifically, the slope values were computed fer fiight half of the leftmost

tones, and for the left half of the rightmost tgrteszoom into the area that is
most affected by tonal coarticulation.

5.5.2.3.1 Leftmost targets

As Figure 5.12 shows, the difference for the lefiinmajectories between the
two prosodic structures that could be seen in tleaused data cannot be found
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back in the data under focus. Apart from a sligiffecence in the low rising
structure, the two slopes run more or less pardllgk indicates that there is no
significant difference in slope between the twospitic structures for leftmost
targets.

220 Low rising - Low falling
2107 1
Morphosyntactic
Structure

e~ — Adverb-verb
£ 200 T X
= -~ Verb-object
o
[T
c
e .1 4 ]
= 190 - el L

180 P ) 1

170 ]

220 High rising 1 High falling

210 -
E 200 .
o
('
c
3
= 190 .

I ——
180 T
170 -
Normalized time Normalized time

Figure 5.12: Linear representations of the tonabp@s (rightmost half) in
leftmost position in conflicting context under fescbroken down by tone on the
target syllable and structure (dashed lines = veljject, solid lines = adverb-
verb).
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For statistical comparison, the slope values weljaséed and averaged across
the four tones, as shown in Figure 5.13. A by-sutbjdRM ANOVA on the
adjusted slope values shows that the only sigmifid#ference is brought about
by the factorcoNTEXT [F(1,12) = 14.87, p = 0.002], while botrOSODIC
STRUCTURE [F(1,12) = 3.6, p = 0.82, ns] and the intercept betwéhe two
factors FONTEXT*PROSODIC STRUCTUREF(1,12) = 0.92, p = 0.356, ns] turn
out to not be significantly different from each ethThis confirms what the
inspection of the graphical slopes already ledssume: the effect of prosodic
structure upon the magnitude of coarticulatory stjient in the tonal realization
on initial target words disappears under contradticus.

2507

T Morphosyntactic
Structure

CAdverb-verb
200 EVerb-object

o] :
1 B

100

Mean Adjusted Slope

\

50

Compatible Conflicting
Context
Figure 5.13: Means and error bars (¥2 SE) for thdjusted slope values in
leftmost position under contrastive focus. Values fwne broken down by
context (left = compatible, right = conflicting) drstructures (shaded = verb-
object, white = adverb-verb).
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At the same time, the Figure 5.13 shows an importifference
between the leftmost targets in the first and engbcond experiment. In the first
experiment, the slopes in conflicting contexts wahamost flat for the verb-
object structures. In contrast, in the second éxymt, the tonal trajectories are
relatively steep in both conflicting and compatildentext. There is still a
difference between the two contexts, and as inrareat 1, it is a significant
one, in that the tones in compatible context agefsr across the board than the
tones in conflicting context. However, under focte targets are strengthened
in their tonal realization in both contexts, intthiae slopes even in compatible
context are relatively steeper under focus thathénfirst experiment (compare
Figures 5.6 and 5.13).

5.5.2.3.2 Rightmost targets

Figure 5.14 illustrates the tonal slopes in righétposition under focus. As in
the non-focused condition, the tones on the rigde show no consistent
influence of prosodic structure onto tonal realat For the two rising tones,
the tones in verb-object structure seem to beflbsg and consequently less
influenced by the preceding context than the téneslverb-verb structure. For
the falling tones, the picture is reversed. Herés ithe adverb-verb structures
that show steeper falling contours and therebyildigence from coarticulation.

In sum, the picture that was shown in nhon-focusettition is repeated, namely
no systematic difference in slope between the twegqaic structures.
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250 Low rising - Low falling

230 1 .
Morphosyntactic
Structure

— Adverb-verb
2107 § - - - Verb-object

Mean FO (Hz)

190 1

170 < .

150

2507 High rising ] High falling

230 ]

2107 T

Mean FO (Hz)

190 .
170 .

150 T

Normalized time Normalized time

Figure 5.14: Linear representations of the tonabpss (leftmost half) in

rightmost position in conflicting context under dis¢ broken down by tone on
the target syllable and structure (dashed lines erbvobject, solid lines =

adverb-verb).

Also for the tones in rightmost position, the slaadues were adjusted and then
averaged across tones, as shown in Figure 5.15/-guljects RM ANOVA
shows that neithecoNTEXT [F(1,12) = 3.19, p = 0.1, ns] naPROSODIC
STRUCTURE[F(1,12) = 1.17, p = 0.301, ns] or the interactiotwsen the two
factors LONTEXT*PROSODIC STRUCTUREF(1,12) = 0.03, p = 0.866, ns] induces
a significant difference in the slopes of the tarallizations.
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Morphosyntactic

125- - Structure

CAdverbverb
ElVerb-object

100

757

50

Mean Adjusted Slope

25

.

Cnmplatihle Cunfllicﬁng
Context
Figure 5.15: Means and error bars (¥2 SE) for thdjusted slope values in
rightmost position under contrastive focus. Valpes tone broken down by
context (left = compatible, right = conflicting) drstructures (shaded = verb-
object, white = adverb-verb).

5.5.2.4 Duration

As in the previous experiment, the duration meanergs of the target
monosyllables under focus were averaged over speaked then tested in a by-
subjects RM ANOVA. Figure 5.16 illustrates the diga results under focus
graphically.

Similar to the previous experiment, only the facteDSITION
(leftmost/rightmost within the phrase) exerts angigant influence on the
duration dataf(1,12) = 135.95, p < 0.001], whereas neither tloeofaCcONTEXT
(conflicting/compatible) F(1,12) = 0.11, p = 0.744, ns] nor the fac®0SsoDIC
STRUCTURE (ADV-V vs. V-O) [F(1,12) = 1.65, p = 0.223, ns] exerted a
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significant difference on their own. Furthermore, sgnificant two-way
interactionCONTEXT* PROSODIC STRUCTURHF(1,12) = 17.78, p = 0.001] was
found, as well as a significant three-way inte@ctPOSITION* CONTEXT*
PROSODIC STRUCTURE[F(1,12) = 8.93, p = 0.011]. None of the other
interactions reach significancedsITION* PROSODIC STRUCTURKF(1,12) = 0.38,

p = 0.55, ns)POSITION*CONTEXT (F(1,12) = 0.34, p = 0.569, ns].

Position of monosyllable: Left Position of monosyllable: Right
250 -
Morphosyntactic
Structure

200 Oavy i
- Bvnn
[2]
E
s 7
2 150 - .
5
[a]

100 =

50
Compatible Conflicting Compatible Conflicting
Context Context

Figure 5.16: Means and error bars (¥2 SE) for theration values in leftmost
(left graph) and rightmost (right graph) positiomder focus. Values broken
down by context (left = compatible, right = confiiy) and structures (shaded
= verb-object, white = adverb-verb).

A second RM ANOVA compared the duration resultsrfrihe first experiment
(recording in isolation) directly with those of teecond experiment (recording
under focus), with the added factcusas a within-speaker variable. First of
all, the factorrocuswas found to induce a significant main effect texw the
duration measurements of the first experiment andse of the second
experiment F(1,12) = 55.33, p < 0.001]. Closer inspection oé tturation
values of the target syllables under focus andamation showed however that
the values were actually lower in focus conditibart in isolation.

This can be explained by the presence of the fowlissing contrastive
sentence in the second experiment, which precddethtget phrases and led to
a higher on-average speech rate across speakargpa@ieon of the average
duration of the entire trisyllabic phrases confirthis assumption: in isolation,
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the average duration of the trisyllabic phrasesD.i84 seconds (SD: 0.11
seconds), whereas the average duration of the s@sykabic phrases in the
focus condition is 0.6 seconds (SD: 0.09 secomitsjhe same time, the ratio
between the duration of the target monosyllableiation to the duration of the
entire trisyllabic phrase is similar in both expeents, namely 23% (isolation:
0.17 seconds, SD: 0.05 seconds, focus: 0.14 sec@ids 0.04 seconds).
Therefore, the significant effect ebcuson the duration data can actually be
explained by the speech rate, which masks any fochised lengthening that
might be present on the target syllables in thersgexperiment.

Furthermore, the factarosITION (leftmost/rightmost within the phrase)
also exerted a significant main effect on the danatiata when comparing the
first with the second experimerf(fL,12) = 66.17, p < 0.001]. However, the two-
way interactiorFocus POSITIONturned out to be not significarfE([L,12) = 2.81,
p = 0.119, ns], which shows that the effect of posiis the same in the two
experiments (namely longer duration of the targlakles in rightmost than in
leftmost position). The facta’PROSODIC STRUCTURHIID not exert a significant
difference on the duration measurements when camgptre first to the second
experiment [F(1,12) = 0.006, p = 0.94, ns], nor did the factaNTEXT exert a
significant difference on its owr{1,12) = 1.56, p = 0.186, ns].

In terms of interaction, only two factor combinatso reached
significance. A significant effect of the two-wayntéraction PROSODIC
STRUCTURE CONTEXT [F(1,12) = 15.08, p = 0.002] indicates that therais
difference in the duration measurements betweenfitse and the second
experiment that depends on prosodic structure Wari@ance with context. The
three-way interactiofOCUS POSITION* PROSODIC STRUCTURHF(1,12) = 5.31,
p = 0.04] indicates that the duration measuremeliffer between the two
experiments when taking position and prosodic #irec into account in
combination. No other interaction reached signifia

5.5.3 Discussion: Tonal coarticulation under focus

The results of the first experiment showed thaatdmplementation and its
susceptibility to influence from neighboring toriasWenzhou were influenced
by prosodic structure, specifically by prosodic mieence in prosodic head
positions. It was shown that tones in leftmost fmsiin the target phrases, in
which there is a difference in prosodic headedietaieen the two prosodic
structures, showed a different amount of influefican neighboring tonal
targets, with the tones in prosodically weak pos#i coarticulating more with
the tonal context than tones in prosodically strgagitions. In contrast, the
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tones in rightmost position in the target phraseswed no such difference
between the two prosodic structures, which wasadxet with the fact that the
rightmost syllables are prosodically strong in bathtexts.

The second experiment tested whether this effegrasodic strength
could be influenced by focus, and specifically, thiee the effect of prosodic
structure would simply be nullified under focus,valnether focus would induce
its own strengthening, even on those targets ttegie already in prosodically
strong positions. The results presented in thegfirng sections point in the
direction of the latter assumption.

The second experiment found that under focusdiffierence in tonal
slopes between the two prosodic structures thafevas] in the first experiment
disappeared. Both the targets in rightmost andnlest position showed similar
slopes for the adverb-verb structures and for theb-ebject structures. A
superficial examination of these findings coulddiéa the assumption that under
focus, the prosodic structure is changed to refleetfocus structure, and that
focus takes over the task of assigning prosodicmprence and thereby
overrides the prosodic structure that is built @si® of the morphosyntactic
structure.

However, closer inspection of the results of taeosid experiment, and
a comparison with those of the first experimentveh that such an account
cannot explain all the findings of the current ddtar the targets in leftmost
position, it can be seen that the slope valuesimpatible context are higher for
both prosodic structures under focus comparedotatisn. If focus were simply
a re-allocation of prosodic headedness, it wouldbsoexpected that it should
make a difference in the implementation of tardke& are not in conflict with
their tonal environment.

Even more so, a comparison between the tonal slapeightmost
position in the two experiments also shows a ckféect of focus. In both
experiments, there is no difference in prosodicdedaess between the two
prosodic structures in rightmost position, sincéhbsiructures have a prosodic
prominence on the right side. Nonetheless, thera ®ignificant difference
between tones in conflicting and compatible conssn in rightmost position,
with the tones in both structures being influenbgdhe preceding tonal context
in conflicting position.

Under focus, however, context ceases to affectirtipdementation of
tones in these prosodically strong positions. Agifg 5.15 shows, focus further
strengthens the implementation of tones, everey tilready are in prosodically
prominent positions, so that they are realized watlatively greater autonomy
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from the conflicting tonal context. Under an acdoumich simply interprets
focus as prosodic prominence allocation, this figdwould be completely
unexpected. If focus simply shifts prosodic headsdntones that already are in
a prosodic head position morphosyntactically woldd predicted to be
unaffected by focus. In other words, focus would dredicted to strengthen
prosodically weak positions, but it would not begested to further strengthen
prosodically strong positions.

This, however, is exactly what the comparison effthdings of the two
experiments indicate. Under focus, tonal implemi#ntais strengthened across
the board, even for tones in already prosodicaligng positions. This means
that an explanation of focus as prosodic headedisessadequate for the
findings of the two experiments presented hereh&athe influence of prosody
onto tonal coarticulation and the influence of feanto tonal coarticulation
have to be kept apart, even if the two factors éedsimilar effects onto the
implementation of tonal contours.

5.6 Conclusion

In the present chapter, two research questions ingestigated, as laid out in
section 5.1.4: (i) which contextual factors affarial coarticulation in Wenzhou
Chinese, and (ii) how do these factors interach lile strengthening of tonal
implementation induced by focus? In order to tdw first question, the
implementation of rising and falling tones in rigiist and leftmost position in
trisyllabic phrases in Wenzhou Chinese was invaiy By comparing the
implementation of tonal contours in conflicting acmimpatible contexts, it was
measured to what extent the tonal trajectories @afeeted by the adjacent tonal
context.

In order to specify the exact nature of the cotixinfluence, two
different prosodic structures were tested, whictiedid along two prosodic
criteria: prosodic boundary strength and prosodiadhposition. Since these two
criteria were non-overlapping, specific predictiaceuld be made that would
allow to test which of the two criteria was respblesfor the prosody effect on
tonal coarticulation.

The results of the first experiment indicated tliatwas prosodic
headedness which could best explain the differeieetonal coarticulation
between the two prosodic structures. In prosodicsifong positions, it was
found that tones were coarticulated relatively legth adjacent tones than in
prosodically weak positions. In these weak pos#tjohwas found that the tonal
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slopes, particularly the slopes that were immebiataljacent to the tonal
context, were implemented with flattened or direcslly flipped tonal
trajectories.

At the same time, the durational results showed this flattening of
tonal trajectories in prosodically weak positionswaot a direct by-product of
durational truncation. Compared to prosodicallpmsly positions, speakers took
a comparable amount of time for the realizatiorthaf tonal trajectories, but
implemented them in a more distinct way in strongitions.

Under focus, what could be observed is best destras a general
strengthening effect that boosted the tonal implgaten both in prosodically
weak and in prosodically strong positions. In theal position, this meant that
the difference between the two prosodic contexterims of tonal coarticulation
disappeared, and both prosodic structures showsithidar amount of tonal
coarticulation. However, tonal implementation waksoa strengthened in
prosodically strong positions. Across the boardgdennfocus, the amount of
difference in tonal implementation between cornifigtand compatible contexts
was reduced. This means that tones were realizeg motonomously and
independently from the adjacent tonal context, eWehis context conflicted
with the tonal targets, under focus.

These findings have important consequences farétieal accounts of
the interaction between prosodic structure and go®articularly, the current
results show that focus should not be conceptuhlazebeing implemented as
prosodic prominence. The effects of prosodic premie on tonal coarticulation,
as presented in the current chapter, are indepefroem the effects of focus on
tonal coarticulation, even if the two factors irghce tonal implementation in a
similar fashion.

In that respect, the current findings present agjuraent against an
extreme version of the view that focus influencesat realization only
indirectly, via modifying the prosodic prominenceatss of the focused
constituent (see similar proposals in Chen 2009y R810; Féry & Ishihara
2010). Rather, the current findings suggest thtt farus and prosodic structure
affect the strength and autonomy of tonal implemmgon, but do so in a separate
way.






Chapter 6

Sentential Rk, scaling in Wenzhou Chinese

6.1 Introduction

6.1.1 Views on pre-planning of sentential & scaling

It has been a long-standing research questiomguistics how much material
speakers can (and do) pre-plan before they staring a sentence. One way to
evaluate the amount of pre-planning from the speésmkperspective is to
compare the height of initialyPpeaks in sentences of different lengths. The basic
assumption is that if speakers start higher in éorthan in shorter sentences,
this means that they take into account the greatetber of upcoming syllables
and pitch peaks, and adjust their implementatiothefintonational melody of
the sentence from the very beginning. This idearfinherent link between
sentence length and initial peak height as evideh@ee-planning has been put
forward for languages such as Swedish (Bruce 1&&fding 1979), Danish
(Thorsen 1980), and English (Sorensen & Cooper 1980d is sometimes
referred to as the “global hypothesis” (PrietoleR@06).

However, the possibility of an inherent link betwesentence length and
the scaling of initial  peaks in a sentence has also been challenged on
experimental grounds. In particular, Pierrehumi8éi9, 1980 and Liberman &
Pierrehumbert 1984 argue that the lowering of ssgige pitch peaks in English
can be modeled more accurately by assuming a cunBtadecay from one
accent to another, and that speakers may eitheh thair iy baseline before the
end of the sentence or adjust the slope of thdeEline according to sentence
length. Such a view of been referred to as thealltypothesis” (Prieto et al.
2006).

Over the last decades, several studies in diffefanguages have
attempted to tease apart the two hypotheses (gapahi 1987 for Italian, Ladd
& Johnson 1987 for English, Kubozono 1993 for JaganPrieto et al. 1996 for
Mexican Spanish, Rialland 2001 for Dagara, Arva2®3 for Greek, Laniran &
Clements 2003 for Yoruba, Connell 2004 for Mambdlad Prieto et al. 2006 for
several Romance languages). Most studies, howeaee, a comparatively small
speaker pool (between two and five speakers pgutage). Results of these
studies have also been complicated by between-speskiation, when for
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example only a subset of the speakers seemed t@ padicular tactic (such as
global pre-planning).

These between-speaker variations have sometimes tden as
evidence for the need of a less restrictive theBoy. example, Rialland (2001)
re-interpreted the mixed results of Kubozono (1963hdicate that speakers use
a mix of local and global strategies for the praAping of i scaling in Japanese
sentences. Similarly, Prieto and colleagues (200@6éjpreted their mixed results
for the Portuguese speakers as “soft pre-planniagt concluded thatqF
preplanning in this language is better viewed asaker-dependent optional
mechanism. What is worth noting is that in mostdigs on the connection
between sentential pre-planning andsEaling, the focus has been on the length
of the whole utterance. It is however possible #ettential constituents may
also exert an independent effect on thes¢aling. The current study sets out to
address this issue further by examining how thgtteof the whole sentence, as
well as the length of the subconstituents (suchsudgect and object), might
affect k scaling.

Apart from sentence length, an important factot kize been reported to
affect sentential fscaling is the syntactic complexity of the senteric English
for example, Ladd & Johnson 1987) show that thatired depth of syntactically
embedded constituents is correlated with the stheafjthe prosodic boundary
between these constituents, which is reflectedhi telative magnitude of
downstep between these constituents. Supportingriexental evidence comes
from Dutch (van den Berg et al. 1992), Yoruba (kami& Clements 2003), and
German (Truckenbrodt 2002, 2007; Truckenbrodt &/ £03).

What remains unclear is whether sententiglsEaling can also be
affected by the embedding of subordinate clausdsima sentence in a similar
manner. Specifically, sentences which might haveparable length and linear
orders of constituents on the surface may nevertkalary in the complexity of
the syntactic embedding structure (for examplePav¥. a CP being embedded
in a sentence, both resulting in the surface wodgrnSVVO). Our second goal
is therefore to examine how the complexity of sgtitally embedded structures
may affect ky scaling.

6.1.2 Scaling of iy peaks and valleys in Chinese

There have been a few studies related to the isbsentential F scaling in
Chinese, all of which were concerned with ManddFior. example, Yuan 2004)
and Yang & Wang 2002) investigated the declinatmihthe K minima
(“baseline”) to illuminate within-sentence lowerirghih (2000) focused on the
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relationship betweengfpeaks and sentence length, and reports a terpbiryns
the realization of the initial Jtarget in short, medium, and long sentences in
Mandarin, but concludes that the intermediate difiees are too small to be
statistically relevant.

However, several other possible factors which migttence sentential
F, scaling were not accounted for in Shih’s study.adgrom the “narrow
focus” she induced by prefacing the target sentend#h wh-questions, she also
varied the names of the subject referents betweelitions. This makes it
likely that her subjects might have interpreted thabject referents as
contrastively focused even in the condition shesliadh as “unmarked reading
style” (Shih 2000: 247). Therefore, it is difficutb determine from her
experiments the exact influence of constituenttlermy Fy scaling in Mandarin,
without taking the focus confound into account.

More recently, Wang & Xu (2011) took a step furtlaed investigated
the effects of several factors ogd€aling in Mandarin, while controlling the
possible influence of focus more carefully. Thetseoes in Wang & Xu 2011
are varied in length by adding one or more modifteefore the object noun, but
all sentences have the basic structure SVO. Sirwl&hih (2000), they report
no significant difference between the height of thitial Fy peak in short,
medium, and long sentences. Two problems remaimeimlesign of Wang & Xu
2011. First, all sentences were elicited underadrtbe different topic and focus
conditions. Therefore, it is unclear how senteneegih alone might have
affected the fscaling in individual words. Second, Wang & Xu 120 varied
the length of the object across conditions, butsuesad only the §peak of the
subject to infer the effect of declination. Therefathey might have overlooked
a more local effect of the different object lengthsy. on the first peak of the
object. In other words, they confounded differeffécts of sentence length and
constituent length ongFscaling.

The current study will investigate another Chindgdect - Wenzhou
Chinese, which exhibits interesting prosodic ddfezes from Mandarin.
Wenzhou Chinese is a southern Wu dialect spokehércity of Wenzhou in
Zhejiang Province. It is known for its complex pbtagy of tone sandhi, the
implementation of which is dependent on the intdcanterplay between
syntactic coherence, prosodic prominence, and heafjthe constituents (Chen
2000). This chapter will investigate how, on toptarie sandhi, tonal realization
(such as Fscaling) is conditioned in the language and totvexéent, Wenzhou
Chinese might differ from Mandarin Chinese in tlaspect.
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6.1.3 Research questions

To test the influence of sentence length and domesti length on §scaling
separately, the stimulus sentences in the currgargnent varied the number of
words in the subject and the object constituenepedidently. To assess the
connection between sententiah Bcaling and the complexity of syntactic
structures, three different types of embedded cemehts (VP, IP, and CP
complements) with comparable sentence and constiteagth were recorded.
Worth noting is that the focus structure of thet tesntences was carefully
controlled, so as to exclude the possible confamdiffect of focus on J
scaling and sentence planning.
The specific research questions are recapitulatdt following:

0] How does the length of the constituents in rtesece affect gscaling in
Wenzhou Chinese? Particularly, how does the leafjthe constituents
determine the scaling of the initial peaks withiege constituents, and
(how) does it interact with the scaling of thevilleys?

In order to answer the first research question, ldmgth of the stimulus
sentences was varied systematically by adding wardke subject and object
constituent independently. Looking at the heighttedf first subject peak will
allow us to determine whether only one of the tmdbependent factors (subject
length or object length) has an effect grpEak scaling, or whether both factors
interact. As for declination of JAminima, it will be assessed whether sentence
length interacts with Fscaling at all, and if so, whether the length loé t
constituents exerts an independent effect.

(i) How does the complexity of complex sentencHfeca the K scaling in
Wenzhou Chinese? Particularly, in sentences wittilai surface order
and length that differ in underlying syntactic cdexity, is the
difference in complexity reflected in thg $caling?

To address this latter question, two different sypé comparison will be made.
In a first step, sentences with the surface stracBY(VO) will be investigated,
which may contain either an embedded VP complen(8w(VO)yp) or an
embedded IP complement with unrealized (optionabject (SV(proVOp). In a
second step, sentences with the surface struck((®\V®) will be investigated,
which may contain either an embedded IP with opiiorealized subject
(SV((pro/S)VO)s), an embedded IP with obligatory subject (SV(S¢¥Qpr an
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embedded CP (SV(SV@). In both investigations, the goal is to determine
whether the syntactic difference is reflected im th scaling of the tonal
contours, e.g. in a steeper prosodic embeddinfpeofriore complex structures
compared to the less complex structures.

6.2 Methods

6.2.1 Stimuli

The stimulus material was composed in a way thdisplayed consistent tonal
patterns throughout the sentences. In Wenzhou &hjreeregular tone change
process (tone sandhi) affects both syllables iglldisic compound words, and
changes the tone trajectories to specific tone lacmhtours (Chen 2000). All
stimuli sentences were therefore exclusively coragax disyllabic words with
the same rise-fall tone sandhi conttithis contour results from a combination
of any tone on the first syllable with a dippingnéoon the second syllable. The
investigation of a tonal contour that covers sevesenbinations of lexical tones
allowed for a fairly large database of possible dsprand consequently for the
composition of semantically acceptable stimulusemial

To investigate f scaling in SVO structures, three lexically differe
sentences were used for recording, and every senteais varied between three
and seven words in length by adding words to thiejesti and/or object
constituent. This results in 27 target sentencesspeaker. The three lexical
sentences are given in (1), with parentheses itidicéhe constituent structure
and different lengths of constituents.

L This is also the reason why a commonly appliet f@sdownstep vs. declination is
not available here, namely to compare the downstgppf HL-tone sequences with that
of H-tone sequences. Wenzhou does not have aatiytlone sandhi contour consisting
of H-tones only, and creating sentences consistintg of monosyllabic words would be
highly unnatural.
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(1)

a.

HAPTERG

G<H N2 (Fl%2))) 72
me kali daAu day Au A zai
American university classmate learn
(FHH (GCEN (A3X)))

dzuo A % j@ kay se

important arithmetic formula

‘The (American (university (classmate))) learns (ingportant
(arithmetic (formula))).’

CEIH (ke (%)) B
mei kai dafu day Au tan lu
American university classmate enroll
(HZ (K# (H %))
dzuo 4 da Au mu lu
important university register

‘The (American (university (classmate))) enrolldtie (important
(university (register))).’

CLH (K (%)) K
me kai daAu day Au falu
American university classmate copy
(Hrak Gh (&’R))).

say sd va kai jag lu

modern foreign music

‘The (American (university (classmate))) copies @imodern (foreign
(music))).’

Additionally, to investigate the effect of syntacémbedding on Jscaling, all
three sentences mentioned above were also recordiace different types of
complex sentences. For sentences with the surfmoetise SV(VO) and a
sentence length of four words, two different emidegldstrategies were
compared:

e SV(VO)p with VP complement (embedding verb “to plan”)
* SV(PROVO);p with optional unrealized embedded subject (embegderb
“to promise”)
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For sentences with the surface structure SV(SV@)aasentence length of five
words, three different embedding strategies wenapawed:

*  SV((PRAS)VO)p with optional realized embedded subject (embedderh
“to promise”)

*  SV(SVO)s with obligatory embedded subject (embedding véob “
encourage’

*  SV(SVO)p with embedded clause (embedding verb “to remember”

Examples with the sentence from (1a) can be foar{@)i

2 a [F) 25 12071 I RS W

doy Au tszva Au zai kaysd
classmate plan learn formula
‘The classmate plans to learn the formula.’

b. [F] 27 N7 Y /NS W
doy Au jop nu Au zai K@ s&
classmate promise learn formula
‘The classmate promises to learn the formula.’

c. [F] 27 Fuif i v s
doy Au joy nu I3 dzai Au zai kg sd
classmate promise nephew learn formula

‘The classmate promises the nephew to learn tmauiar.’

22 It should be noted that the English translatiom fbe two embedding verbs
promiseand encouragedoes not seem to align with the syntactic analgsien here,
which treats the NP intervening between the matrigd embedded verb as “embedded
subject”. In English, the intervening NP would haweebe analyzed as object to the
matrix clause in both cases. However, the resdltth® experiment, as presented in
section 6.3 of this chapter, show that the Wenzbpeakers seemed to treat these
intervening NPs as part of the embedded clauseogitally. The syntactic analysis of
embedding structures in Chinese is notoriouslyidiff in the absence of overt
morphological agreement marking, and different apsifor syntactic analyses of verbs
comparable to those in the present experiment Heeen put forward for Standard
Chinese (Huang 1987; Wei 1997). An in-depth analg$ithe syntax of the embedding
verbs in Wenzhou lies outside of the scope ofthapter.
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d. B2 330 218 A al
doy Au ku Id I3 dzai Au zai kg sd
classmate encourage nephew learn formula
‘The classmate encourages the nephew to learmthrifa.’
e. [ o 2Z1E A al
doy Au tszda I3 dzai fAu zai Kkagjsd
classmate remember nephew learn formula

‘The classmate remembers that the nephew learrertinala.’

The complex sentences were recorded with singled vembject and object
constituents, in order to keep the number of stimu$entences within the
experiment to a manageable size.

6.2.2 Speakers

Speakers were all between 20 and 29 years of agan(mge = 23;2) born and
raised in the inner-city Lucheng district of Wenahdlone of them reported to
have lived outside of Wenzhou for a significant amtoof time within the last 5
years, and they spoke the local dialect with tfreends and family on a regular
basis. All of them were fluent in Standard Chindsé,had no difficulty reading
out aloud Chinese characters in their dialect. Noe@orted any hearing or
speech impediments. Nineteen speakers were re¢cdrBed whom were female.
Of the 19 speakers, eight recorded the stimuliesets once, and eleven twice.
For those speakers with two recordings, the valuese averaged over the
recordings before statistical analysis.

6.2.3 Experimental procedure

Speakers were recorded in a sound-proofed recorstingio in Wenzhou in
individual sessions, and received a small paymentHeir participation. Each
speaker was seated in front of a 13" monitor angrgia Sennheiser pcl130
headset. The experimenter ensured that the micneplud the headset was
placed approximately 3 cm from the corner of theuthf the subject. Via an
external digitizer (UA-G1), the sound was recordedctly on the laptop (Acer
Aspire 1810TZ) on which the stimuli were displayedhe subject.

The speakers were first informed about the recgrgirocedure. They
were instructed to read out phrases and sentemessnped on the screen using
Wenzhou dialect in a natural and clear mannerhdfytwere unsure how to
pronounce a word or phrase, they could skip tondsd item; if they felt they
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had made a mistake, they could go back and repeaetording of the previous
item. They were told that they could interrupt bod the recording at any point.

The recording itself was done using a script in ¢benputer program
PRAAT (Boersma & Weenink 2003j.This script would present the stimulus
sentences one by one, and record each stimulugdodily after the speaker
initiated the recording. Before the recording, sgieakers completed a practice
series with eight short phrases that were not gfatte actual experiment. This
was done in order to familiarize the speakers it self-managed recording
procedure. After completing the practice items, #peakers were asked to
indicate whether they understood the recording gatore and were ready to
start the experiment.

In order to ensure that speakers would not prodlneesentences with
narrow focus anywhere in the sentence, each sentgas presented together
with a precursor question inducing broad focus dlerentire sentencdRii
Z W ? ni kw a ni a— ‘What are you saying?’), and the speakers wekedato
read out both this question and the target sentas@m answer, as if enacting a
dialogue. Furthermore, the target question-answairs palternated in the
stimulus list with question-answer pairs from amotkxperiment, in a manner
that no speaker would see two of the target questiswer pairs from this
experiment immediately in a row. This was donensuee that, in spite of the
repetitive nature of the target sentences, thekspgavould not interpret the
constituents as “given” in the discourse.

6.2.4 Data analysis

After the recording, all utterances were auditolyecked, and if found to
contain mistakes and hesitations, excluded frorthéuranalysis. The remaining
sentences were manually divided into words, usimgustic and visual
inspection of the sound wave and spectrogram. AARécript determined the
Fo peak within each disyllabic target word (definedthe B maximum within
that word), each fvalley between two successive feaks (defined as the F
minimum between two successive peaks) and at tgmitiag and end of the
sentence, and recorded their positions andakie$’. Before K extraction, the
measurements were checked for octave jumps andirntga@anomalies, and
manually corrected where necessary.

% The script used for presenting and recording tineudi was written by Jos Pacilly,
and slightly modified by the author.
%4 The script used for measuring the files was writig Jos Pacilly.
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Figure 6.1 shows an example sentence, with thernotier indicating

word boundaries and the top tier indicating theomatically calculated
locations of the fpeaks and valleys.

400
\ A
300 # % / 3
R :
i3 / :
N v/ '\/\*\:‘ \r J 4 ‘ .,./\
L 200 W 7N\
e
[3
£
10
LH LHLHL HL HL HLHL
| | [ | [ ] | | | | [
S1| S2 |/ sS3| vL | 01 | 02| O3
0 2.965

Time (s)
Figure 6.1: Example of a sentence with three subjead three object words,
uttered by a female speaker. Dotted lines indictite location of word

boundaries and the automatically determined meamsarg points for | peaks
(H) and valleys (L).

The so determined Fvalues for the peaks (H) and valleys (L) were code
according to the constituent that they occurredrom.example, in Figure 6.1, H
within S1 represents the first peak within the subject constituent, while H
within O1 corresponds to the first peak of the obfnstituent. The so obtained
measurements were compared between different catims of constituent
lengths. For plotting after this point, thg Values were converted to semitones
by applying the formula 12*In(Hz/x)/In(2), with xelng the pitch floor, which
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was set to 50 hertz (Hz) for the male speakers,tarth0 Hz for the female
speakers. All statistical analyses were performethe original hertz valués.

6.3 Results

6.3.1 Fqscaling in SVO sentences

The first research question was concerned witheffect of the length of the
sentence on the scaling of thgwalues. First of all, the height of the initia F
peak was investigated specifically, because thisasme has been most
commonly used to investigate the issue of senfept&planning. In order to
investigate § scaling as a function of the total sentence lenigttvas pooled
over all tested combinations of subject and objemgths, and counted just the
words within the sentences. A by-subjects Repektedsures (RM) ANOVA
was conducted with the height of the first subjpetk (S1) as dependent
variable andwoRD number (five levels) as facté?.Results showed that the
height of the first subject peak was indeed sigaiitly affected by the number
of woRDsin the sentencd-[2.6,18) = 21.17, p < 0.001].

However, in our data, sentence length as a me#sdieectly related to
constituent length, as longer sentences are comdpufdenger constituents. To
investigate the hypothesis that the length of thmmstituents exerts an
independent influence on the scaling of theg&aks, the data was split into the
different combinations of subject and object lesgtiihe first investigation
focused on the height of the first object peak #adelation to subject and
object length. A by-subjects RM ANOVA was conducteith the height of the
first subject peak (S1) as dependent variable suglECT and OBJECT length
(three levels each) as factors. Results showedtikabeight of the first subject
peak was significantly affected by the length & shiBJECT[F(1.8,14) = 16.79,
p < 0.001], but independent of the length of dBSECT[F(1.84,14) = 3.0, p =
0.071, ns]. This means that only the number of wancthe subject constituent,
but not the number of words in the object constitusdfected the scaling of the
first subject peak, as evident in Figure 6.2.

%5 Because the variances in the two speaker subgroafesvs. female are not equal,
gender was not included as a factor in the steaistiesign.

5 All reported degrees of freedom have been HuyHdtRmrrected when the require-
ment of sphericity was not met.
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Figure 6.2: ly maxima (semitones) on the first subject peak, brakewvn by
constituent length, averaged across speakers. $-baf SE.

In order to investigate whether the opposite cotioe@lso holds, the height of
the first object peak was set in relation to thegth of the subject and object
constituent respectively. A by-subjects RM ANOV/stied the dependence of
the height of first object peak (O1) on the numdbiewords in thesuBJECTand
OBJECTconstituent (three levels each). Results showat] #laross all sentences,
the height of the first object peak was dependenthe length of thedBJECT
[F(1.32,14) = 8.11, p < 0.01], but independent of lgmgth of thesuBJECT
[F(1.44,14) = 3.03, p = 0.084, ns]. The results #westrated in Figure 6.3.
Conjointly, these results show that the effectadstituent length on the scaling
of the initial peak of that constituent is indepentdof the length of the other
constituent.



FOSCALING 135

_ Number
20 of object
words

]

01 peak height (st)
>
|
_—

14

12 : S :
1 2 3

Number of subject words

Figure 6.3: i maxima (semitones) on the first object peak, bro#tewn by
constituent length, averaged across speakers. $-baf SE.

Another interesting observation on the scalinghef first object peaks concerns
the question of declination. As can be seen intigu3, the scaling of the first
object peak is independent of the number of wondthé subject constituent,
even though more words in the subject constituksat mean that the first object
peak comes at a later point in the sentence. Appareéhe height to which the
first object peak is scaled is independent of d@sition within the sentence, and
of how many words have already preceded it. Thaiiteresting observation,
as it indicates that the scaling of thg peaks in Wenzhou is unaffected by
declination.
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This finding is further corroborated by investigatthe scaling of the~
minima across sentences of different lengths. Theuat of lowering of the £
minima was obtained by subtracting the first frdra tast i minimum value in
each sentence, and then comparing theniRimum ranges across the different
sentence lengths (5 levels). A by-subjects RM ANO&&hfirms that that there
is no consistent increase in the amount ofrfmima lowering with increased
SENTENCElength F(3.33,18) = 1.72, p = 0.167, ns]. These resultgssigthat
our findings on the effect of constituent lengthnscaling are limited to the
scaling of the frpeaks, without any declination effect opifkaxima or minima.

6.3.2 Fpscaling in complex sentences

The second main research question concerns thensi@ahtp scaling properties
of complex sentences. A comparison of differentesgres with similar linear
surface order, but different syntactic propertieswitended to shed light on this
question. First of all, Figure 6.4 illustrates tigneral tendency that is observed
in all complex sentences: The syntactically embddd&uctures are also
embedded in the ¢Fscaling, which is lowered on both thg peaks and §
valleys after the matrix verb.
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Figure 6.4: Results of fmaxima and f minima (semitones) as a function of
sequential position of constituents (normalizede)inaveraged across speakers,
for complex sentences with four and five words.

In order to investigate the differences of thesEaling between the sentence
types in greater detail, the, Eifference between the averaged peaks in the
matrix clauses and the peaks in the embedded elavss computed. Secondly,
this difference, which represents the average nhadmiof drop, was compared
across the different sentence types. A by-subRMsANOVA showed that the
magnitude of f drop in the peaks differed significantly betwedre tfive



138 HAPTERG

sentence typesk(3.14,12) = 3.73, p < 0.05]. Post-hoc analysis stbuhat
between the five sentence types, the magnituderad dor the SV(VO)p-
sentences was significantly different from that af other sentence types
(SV(PROVO)p, SV(PRAS)VO)p, SV(SVO)s, SV(SVO)p), but there was no
significant difference between the other four secgéetypes. The results are
graphically represented in Figure 6.5.
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Mean fO drop matrix - embedded clause (Hz)
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SV(VO) SV((prr_IJfS)VO) Sv(prlo\/O) SV(SVO) SV(CP)

Sentence type

Figure 6.5: lh maxima drop (semitones) between matrix and emideddese,
averaged across speakers, for complex sentenchsfauit and five words. T-
bars = £2 SE.

A similar result is obtained when comparing onlg #taling of the last peak of
the main clause (matrix verb) and the first peaktlef# embedded clause
(embedded verb for SV(VQ) and SVPROVO);r, and embedded subject for
SV((PRAS)VO)p, SV(SVO)p, SV(SVOLp), [F(3.54,12) = 4.04, p < 0.01]. Post-
hoc analysis again showed a significant differebegveen SV(VQ) and the
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other sentence types, but no difference among ther dour sentence types
(SV(PROVO)p, SV((PRAS)VO)p, SV(SVO)p, SV(SVOLp This confirms that

the R drop is indeed located at the boundary betweennth&ix and the

embedded clause.

6.4 Discussion

This chapter aimed to shed light on two resear@stipns concerning scaling

in Wenzhou Chinese:

0] Length effect: How does the length of the cdoshts determine the
scaling of the initial peaks within these constitise and (how) does it
interact with the scaling of th& valleys?

(i) Complexity effect: In sentences with similaurface order and length
that differ in underlying syntactic complexity, the difference in
complexity reflected in thg, scaling?

In the following paragraphs, the findings of the@esiment will be connected to

the respective research questions, and discussid refierence to previous

research.

6.4.1 Fqscaling as a function of constituent length

With regard to the first research question, thispthr first examined the
connection between sentence length, constituegtHermnd the scaling dfy
peaks. Results of our data showed an effect oereatlength on the scaling of
the first subject peak. Further investigation, hesve shows that the height of
the initial Fy peak is dependent on the length of the subject ticoast,
regardless of the length of the object constitusnbther words, the observed
effect of sentence length is actually an effectsobject length, obscured by
conflating the individual contribution of the lehgbf the subject and object
constituent. Furthermore, a consistent effect géablength on the scaling of
the first object peak could be observed, whicméependent of subject length.
This finding lends support to the view that thea@as pre-plan thg, scaling
of sentential constituents one at a time, and \ifren a new constituent starts,
only the length of that constituent is taken into@unt in the pre-planning of the
Fo height of the initial peak. Preplanning in WenzhGhinese therefore is
neither strictly “local” nor strictly “global”.

It is worth noting that independent of objégtpeak scaling, this chapter
also found a consistent resettingtio¢ first object peak, i.e. a greaterheight
on the first object peak than on the precediarh, regardless of object length.
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This resetting is reminiscent of what has been ritesd for e.g. Japanese
(Nagahara 1994; Selkirk & Tateishi 1991; Sugah&@32 What differentiates
Wenzhou Chinese from Japanese-type languages liscthef rephrasing due to
the length of the syntactic constituent. In Japenéshas been observed that
speakers opt to vary their prosodic phrasing stoashunk an utterance into
prosodic constituents dfimilar length and weight, rather than adhere ® th
syntactic boundaries (Hayashi 2004). Such a wedffbtt in prosodic phrasing
has also been observed in some Romance languag@p¢bo et al. 2005), and
in English (Breen et al. 2011; Watson & Gibson 2004

This weight effect has also been mentioned in alieednvestigation of
Wenzhou Chinese (Chen 2000), but the current dettaas presented in this
chapter did not lend further supporting evidence. tBe contrary, the data
reported here shows that for the young Wenzhou kspga syntactic and
semantic coherence is the most important factopfosodic phrasing. This is
reflected in the consistency of the location of Fgeeset, which occurs on the
first object peak (O1) in all conditions. Apparentlthe most important
information that the speakers want to signal tohtbarers is the beginning of a
new sentential constituent, and not the approxinketgth of the upcoming
constituent or the sentence as a whole. At the sanee by adjusting the height
of theF, peaks in accordance to the number of words withénconstituent, the
speakers still include some information on the siz¢he upcoming material,
while preserving the information of syntactic cahare.

A related issue concerning the scaling-ppeaks in Wenzhou Chinese
is Fo declination, i.e. continuous, lowering across sentences. In most previous
reports on downstep in tone languages includingdden (Wang & Xu 2011),
the effects of downstep &% peaks and declination of tig valleys have been
described as cumulative (see also Laniran & Clem@003 for Yoruba). In
Wenzhou, it seems that speakers reset tRgeheight to a stable level at the
beginning of a new major syntactic constituent, #mat this level is affected
very little by sentence-internal overall declinatiof F, peak values (cf. Figure
6.3). Similarly, the declination of the baselindues (i.e. low tone targets &p
valleys) happens at a stable magnitude acrossmeastef different lengths. It is
therefore independent of thg peak reset discussed earlier, which occurs at a
specific point in the syntactic structure, andsitalso independent of sentence
length.



FOSCALING 141

6.4.2 Fqscaling as a function of syntactic complexity

In addition to simple SVO sentences, the curreriptdr also investigatel,
scaling of embedded clauses within a sentence.ifitjadly, it addressed the
extent to which syntactic complexity is reflectede intonational scaling &%
peaks in complex sentences in Wenzhou Chinese. dete show that the
syntactically embedded sentences were also pradhydiembedded” into their
matrix clauses, in the sense that both Eyepeaks and valleys were scaled
relatively lower in the embedded clause, compaoeitheé matrix clause. On the
surface, this non-local lowering & targets appears similar to what has been
described as “downdrift” or “intonation registerYip 1993): A phonological
trigger causes all subsequent tones within a prosmhstituent to be realized
on an overall lower level. However, in the currsttdy, the trigger for this
overall lowering ofF, range is not phonological (for example a low torjt
structural. The lowering occurs at the juncturetted syntactically embedded
clause and its main clause.

Comparing different types of embedded clauses, fiewyé can be seen
that speakers adjust théig scaling to the syntactic complexity of the embedded
clause only to a certain extent, even if its swfaealization is similar to
syntactically less complex structures. Specificathe matrix subject and verb
are realized with significantly higheF, peaks when preceding a clausal
complement of any type (IP/ CP), than when preaedivP complement, even
when the IP complement has no overtly realized eube subject. These
findings can be interpreted to suggest that, biirggéhe matrix structure higher,
the speakers anticipate the complexity of the emibeédstructure and scale
accordingly even when certain elements are nottlgveralized. At the same
time, it is interesting that the scaling of IP cdempents and CP complements is
not very much different from one another.

The findings for complex clauses again underlire ithportant role of
syntactic structure for the implementationFgftargets in Wenzhou. It appears
that it is an important function d¢% scaling to signal the syntactic relationship
between constituents in the sentence, be it claegsdledding (signaled by
downshifting the entiré, range) or the beginning of a new phrasal constituen
(signaled by partial resetting of thgceiling).

6.4.3 Possibilities for further research

As has been shown in section 6.3.2, the embedd€d @&lses have a similar
internal Ky scaling as the simple SVO clauses, in the sersehhb k height of
the embedded object is also higher than that of eimbedded verb. The
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beginning of a new phrasal constituent within arbedded clause is therefore
also marked with a reset of thg Eeiling, within the limits of the overall
downshift of the Frange due to the syntactic embedding. It can benasd that
the clause-internal gFscaling in embedded clauses would be similar isega
with more than one subject and object word, sottimaffirst peak of the subject
or object constituent would be scaled higher dependn the words within that
constituent, but still lower than the matrix congnts. With the materials from
the experiment reported in this chapter, it wowddabstraightforward possibility
to test this prediction experimentally.

Another interesting possible follow-up research ldobe to test the
influence of other factors that influence thesEaling in sentences, such as focus.
From research on Mandarin, it is known that focas the effect of expanding
the k range and consequently raising theraximum of k peaks, but it is still
a matter of debate whether this expansion occuaisafll over entire sentences
(Shih 1988), or is locally concentrated on the fmmliconstituent (Wang & Xu
2011). Previous research has suggested that presatijocus may have similar
effects on the surface (for example, both may teésuh raising of the fpeak
reference line), but that the two effects are plically distinguishable and
therefore should not be treated as two sides ofdhee coin, but as independent
factors (Chen 2004, Ishihara 2011; Wang & Xu 20Eb). Wenzhou Chinese, it
would be interesting to investigate the influendefarus on the §scaling
effects reported in this chapter, and to compaesdhserved similarities and
differences to the findings in other languages.

6.5 Conclusion

This chapter investigates the relationship betwsamence length, constituent
length, syntactic complexity, arfey scaling in sentences in Wenzhou Chinese.
By varying the length of the constituents in SVQiteaces independently of
each other, the scaling of the sentence-intjadleak in Wenzhou is shown to be
determined by the number of words within the subpenistituent, regardless of
the length of the object constituent. Likewise, $ksaling of the first peak within
the object constituent in SVO sentences is solelyeddent on the number of
words within the object constituent, regardlestheflength of the subject.
Within the SVO sentences, the speakers displaysdlde tendency to
“reset” theF,peak at the beginning of the object constituenis Tihding speaks
for a syntactically derived prosodic structure, ethgoverns-, scaling across
sentences in Wenzhou. At the same time, the heighis F, reset is resistant to
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the influence of any general effect of sentent@ldring (declination). This
suggests that downstep and declination in Wenzhewat cumulative effects,
but that downstep is able to temporarily suspeptirte declination.

In complex sentences with embedded VP, IP, or @Rptements, the
entire Fy range of the embeddeH, peaks and valleys was lowered and
compressed. At the same time, the relative scalfrtbe constituents within the
embedded clause with respect to each other watasitoithat in simple SVO
sentences. This leads to the possibility that tveeting of embedded clauses
and the reset at phrasal constituent edges areaseparocesses that occur
independently of each other. The reset on the bhjat occurs within a clausal
constituent is constrained by the overall scalifgtiat constituent in the
sentence.

At a different level, a significant prosodic difteice between VP
complements and clausal complements can be obsemt clausal
complements showing a steeper drof-opeaks between the matrix clause and
an embedded complex complement, compared to an delethesimple VP
complement. In that sense, the speakers are abfeatk complex syntactic
configurations intonationally, and seem to attemopgive more “room” to the
intonational realization of more complex structui®sch a distinction, however,
is not present foF, scaling of IP vs. CP complements.






Chapter 7

The marking of information focus in Wenzhou
Chinese

7.1 Introduction
7.1.1 Effects of information focus

7.1.1.1 Lexical effects

One of the most common notions in the researchfamration structure is the
notion of focus. Broadly speaking, the focus okatence is the constituent that
is most informative or most important in a sentenSech importance or
informativeness can be brought about in differemtysv One of the most
commonly investigated types of focus has beendd4ifgormation(al) focus” (E.
Kiss 1998; Gundel & Fretheim 2006; Jackendoff 197@)esentational focus”
(Gussenhoven 2007), or “narrow focus” (Féry & Kiigh908). It is usually
elicited by drawing up a question-answer-pair, ahe idea is that the
constituent in the answer that corresponds to tiielement in the question is in
focus, an idea that is often credited to Hallidag

An important consequence of having a focus inrdaesee or utterance
is that it affects the cognitive status of the parer thing that is within the focus
domain. In the semantic notion otammon groundhat is shared between the
hearer and the speaker in a discourse, the commmmd contains (shared)
knowledge of propositions and referents within tealm of the discourse (see
e.g. Krifka 2007 for a review of the terminologyhe status of a referent in the
common ground can be indicated by the use of spdaifjuistic expressions,
such as pronouns and (definite/indefinite) articledias been proposed that the
linguistic means that speakers use to refer taythor persons in a discourse are
hierarchically ranked, and that DP-structures sagsldemonstrative pronouns,
definite articles, and indefinite articles repreasgmecreasing order of activation
within the discourse (Gundel et al. 1993).

Crucially, a referent that is referred to with.eaglemonstrative pronoun
has a higher likelihood to be given/familiar in tiliecourse than a referent that
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is referred to with an indefinite article. In thaense, the focus/givenness
structure of a sentence interacts with the cogmititatus of the referents, and
consequently influences the types of referentigdressions that are used by
speakers to convey information to hearers. InGhenness Hierarchgroposed
by Gundel et al. 1993, a referent thaitrnsfocusis endowed with the highest
state of activation within the discourse, and camsequently be referred to with
e.g. a zero or unstressed pronominal, while thealsgrecan still make the
assumption that the hearer will be able to identig/ referent correctly.

7.1.1.2 Phonetic effects

Another important effect of information focus is influence on the intonation
of sentences and utterances. In intonation langusigeh as English or German,
focus on a specific constituent in a sentence awtige implementation of the
accent that is associated with that constituent) Bertically (the accent reaches
a higher i maximum) and horizontally (the accent-bearing isincreased in
duration). Additionally, the accents that followetlfiocused constituent within
the same prosodic domain are often demoted in memae by virtue of
lowering (Féry & Kigler 2008). In pitch-accent larages such as (Tokyo)
Japanese, focus has been found to be markedrmilarsivay: the k peak on the
focused constituent is raised via manipulationitfhprange, and the post-focal
accents are compressed in vertical range (Ish220d, 2011).

Apart from the specific acoustic parameters thatadfected by focus, a
second important research question is concerneld thi2 marking of focus
domains of different sizes. For English (Bishop @Breen et al. 2010; Eady et
al. 1986), Dutch (Hanssen et al. 2008), and GerfBaumann et al. 2007;
Baumann et al. 2006; Kigler 2008), it has been ix@atally shown that broad
focus, more specifically a focus domain that ineslthe entire sentence, is
marked in a different way (namely with less expahdeoustic parameters) than
a narrow focus which includes only one of the citunstts in the focus domain.
While for example in German, both broad and narfoeus are marked with
pitch accents and lengthening, the precise phometiiization varies between
the two types of focus, such that a narrow focagives more lengthening and
greater  expansion on the pitch accent than broad focuss @ligns with
findings for languages such as Korean, which atewvsa marked difference in
the realization of broad (VP) vs. narrow (objecds (Jun & Kim 2007).
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7.1.2 Phonetic effects of information focus in Standard Ginese

Most experimental research on the phonetic cogslaf focus realization in
Chinese has been conducted for Mandarin dialec@hafese. Challenging the
common assumption that tone languages do only nieadtion in a limited
manner, since their “intonation” is already neeétadexical disambiguation, it
has been found by several studies that speakekdaatlarin employ similar
phonetic cues for focus marking as accent-type #&mdnation languages.
Particularly, focused constituents were found tadasized with expanded pitch
ranges, lengthening of the focused constituent, @mpressed pitch ranges
post-focally.

Specifically, for wh-induced focus as in the prasexperiment, Xu
(1999) determined the precise effect on constituaiith different citation tones.
He reports that under focus, thgiaxima of the high level, rising, and falling
tones were raised, while theg Finima of the low/dipping, rising, and falling
tones were lowered (see also Kabagema-Bilan e20dll for similar results).
Therefore, expansion of the pitch range due to Soappears to target both
directions, which sets it apart from the prosodarking of (new) topics, where
both iy maxima and Fminima are raised (Wang & Xu 2006).

In addition to pitch range expansion, lengthenioigthe focused
constituents has been determined as another siablElin 1996; Pan et al. 2005;
Wang & Xu 2006). Furthermore, post-focal tones haeen found to be realized
with a significantly lowered fFcompared to control conditions (Xu et al. 2004),
and together with the also lowered intensity ont4dosus constituents, this may
serve as an additional cue for listeners to detezrttie focus position within a
sentence in perception tests (Chen et al. 200%tXal 2012).

However, the above described focus effects aréomotd in all sentence
positions: Jin 1996) reports that sentence-finalgtleening obscures the
lengthening effect of focus on sentence-final dtuestits in Mandarin, so that a
focused constituent in sentence-final position riespdically indistinguishable
from non-focus control condition. At the same tirg,expansion in sentence-
final position is also remarkably lower than onudsed constituents in sentence-
initial position. This results in thegFange of broad focus and narrow focus
condition in sentence-final position being not #igantly different from one
another.

These findings can be partially attributed to faet that k tends to
decline over the course of an utterance. HoweweXa (1999) reports for his
investigation of different tone combinations in teetes, this downtrend is tone-
dependent. More specifically, he reports that iseatence consisting of high
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tones only, the difference i Reight between successive syllables is very small.
In contrast, all other tones induce declination,airway that the declination
increases with the number of non-high tones preseatsentence. Therefore, in
‘natural’ sentences consisting of more than jugthhlevel-toned syllables,
declination can be expected, and consequently €y feeus in the sentence
should result in more pitch range expansion thkateafocus.

7.1.3 Phonetic effects of focus in other dialects of Chase

Most recently, the effects of wh-induced informatifocus have also been
investigated for other dialects of Chinese. Forrghai Chinese, J~range
expansion and lengthening on the focused constjt@nwell as loweredqF
values in the post-focal tones have been repo@éer( 2009). This pattern is
comparable to the focus effects that have beendfiuistandard Chinese, but it
preserves the dialect-specific tone sandhi chaiatits and inherent length
differences between syllables.

For other dialects such as Taiwanese, it has beamdfthat the focus
effect is dependent on the specific tone of theided syllable. In Pan 2007b, it
was found that §~range expansion on focused constituents could bely
reported for some participants and some specifiegpnamely the contour tones,
whereas level tones tended to remain unaffectedfdmys in their &
implementation. In contrast, duration proved toabeery stable cue for focus
marking, even though the amount of lengthening d&gendent on sentence
position, such that syllables in pre-final sentepmsition showed the least
amount of focus-induced lengthening.

This finding has recently been challenged in assidialectal
comparison that included Taiwanese, Taiwan Mandanich Beijing Mandarin
(Chen et al. 2009; Xu et al. 2012). The authorsifbthat both monolingual and
bilingual speakers of Taiwanese had very littleraltion in the fcontours of
identical sentences over different focus conditioaad also did not use
lengthening as a stable cue for focus position iwith sentence. Even though
focused syllables tended to be longer, post- aedfqaal syllables were also
lengthened by the speakers as soon as there wasua $omewhere in the
sentence, which obscured the marking effect of tlkmgng on the focused
syllable(s).

Interestingly, the focus realization by both mamglal and bilingual
(Taiwanese and Taiwan Mandarin) speakers of TaiMandarin patterned with
the observations made for Taiwanese, even thougtvafiaMandarin and
Beijing Mandarin are more closely related. The arghconclude that focus
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marking strategies are prone to contact-inducedhgiaand therefore, the
prosodic cues for focus marking have been lost @wa@n Mandarin. This
suggestion is confirmed by another study, that fitkdat Taiwan Mandarin
speakers are unable to perceptually distinguidiereifit focus positions within a
sentence (Pan et al. 2005). This suggests thabmpis focus marking different
across different dialects of China, but also highfjuenced by the amount of
exposure that the speakers will have to differdatedts and their (different)
focus marking strategies.

7.1.4 Experimental approaches

The current chapter reports the results of two exymnts which individually
tested the influence of focus on the two differpatameters outlined above. In
the first experiment, a picture elicitation methisdused in order to investigate
the focus-marking strategies that the speakers@mipla more “naturalistic”
experimental setup. The experimental prompt caeisf acoustic stimulation
and pictures only, and the research question coactre specific types of
linguistic expressions that speakers use to redendw, given, or focused
discourse referents. By comparing the length aedifpity of the grammatical
expressions used to describe the referents inréiffediscourse situations, this
experiment intends to shed light on the discoutsstegiies employed by the
speakers.

In order to allow for a direct comparison with tpeblished findings
concerning the phonetic effects of focus in Chinéise second experiment uses
written dialogues in the form of question-answeirgpaSimilar scenarios as in
the first experiment are used, but this time theakprs are asked to read out the
mini-dialogues in Wenzhou dialect, as prompted hmy written version of the
dialogues in Standard Chinese characters. By aujuttie target sentences to
the Wenzhou vernacular (for example, including anmmnly used aspect
marker), the sentences are still naturalistic,tbatspeakers will be more limited
in their realization of the target sentences. Tiisws for a detailed acoustic
analysis of the realizations along the phoneticapmters that have been
established for other dialects of Chinese. In #ay, it can be assessed whether
the phonetic markings of focus that are used byANen speakers are different
from the phonetic markings used by speakers ofr @h&ese dialects.
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7.2 Experiment 1: Lexical realization of referents

7.2.1 Stimuli

In order to investigate the referential expressitmt are employed by the
speakers in different discourse situations, a péctiescription paradigm was
used in the first experiment. The stimulus pictuled were used were originally
developed for the research group SFB 632 in Baith Potsdam (Skopeteas et
al. 2006) for cross-linguistic investigation of anfation-structural categoriés.
Pictures were selected on the criterion that thiermdescribed in the picture can
be expressed with a simple transitive v, kick, push, puJl Concerning the
referents in the pictures, both animate (human,-monan) and inanimate
referents were included in the picture selectioar & full list of stimulus
pictures used in the experiment, the reader isrexfdo appendix 7.1.

The pictures were paired with context questionsctvhprompted a
certain focus structure. The context questions wecerded prior to the actual
experiment by a male speaker who was in the sameep as the recording
subjects. The speaker was presented with indivigialres that were paired
with the intended context question and target ans&atence in English, and
was asked to translate both the question and teeeanin his head, and then
pronounce both in Wenzhou dialect. English rathantStandard Chinese was
used as the elicitation language in order to minénthe influence of Standard
Chinese, and ensure a naturalistic Wenzhou rendiaher than a word-by-
word translation of the Standard Chinese sentenBgseliciting both the
intended question and the answer, the experimewatigid check the prosodic
realization of both sentences to ensure that teaksgy had rendered the focus
structure correctly.

If a question was incomplete, contained an unusuaid order or
passive voice, or sounded unnatural to the expetenethe speaker was asked
to repeat the question, and encouraged to thiffradther way to say it”. This
was intended to ensure that the questions were/{d ®ord order and in the
active voice. Two exceptions occurred: the speadalized two examples with
SOV word order, one with an inanimate subject mfein subject focus (“the
bike hits the woman”), and one with two identiceferents (“the man hits the
other man”) in object focus. The speaker judgedstdrences to be more natural
with this word order in the specific focus conditso

2" Website of picture materialshttp://www.sfb632.uni-potsdam.de/~d2/materials.php
#refer, last accessed 6-8-2012.
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Three focus structures were investigated in tre &xperiment: subject
focus, VP focus, and object focus. In both the Vi the object focus context,
the subject referent was included in the questind therefore counted as
“given” in the answer target sentence. Converselthe subject focus condition,
the object referent was “given” in the questione®peakers of the experiment
were encouraged to answer the context questiofisfullttarget sentences, and
to realize both the focused and the given referientdl conditions. Figure 7.1
represents one of the stimulus pictures, and exan(f) illustrates a
transcription of (one possible realization of) theended target sentence and the
recorded context questions that were presentedhegeith the picturé®

Figure 7.1: Example stimulus picture from the QUiSpus (Skopeteas et al.
2006: 79, item 2 picture 2). Reprinted with pernoissof the SFB 632/ Malte
Zimmermann.

0} Intended target sentence
a. A kai ng zzta tie A noy gau
NUM CL womanAspP  hit NUM CL cow

‘The woman is hitting the cow.’
Subiject focus context question:

b. ani nag (a) zzta tie ki nay  gau?
which personQ AsP  hit this cL cow
‘Who is hitting the cow?’

%8 Because there was no prompt in Chinese charactetss experiment, the example
sentences will only be transcribed in a broad tapgon here and in the appendix.
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VP focus context question:

C. kai ng zzta o (@) ni?
CL femaleasp do what
‘What is the woman doing?’
Object focus context question:

d. kai ng zZta  tie ani nmpz?
CL female Asp  hit what  thing
‘What is the woman hitting?’

7.2.2 Speakers

The subjects of this experiment were eight speaftaree male, five female)
between 18 and 20 years of age. They were highosgiaduates of the same
high school in central Wenzhou and all born andesiin the central district of
Lucheng Wenzhou. None of them reported to havel lngtside of Wenzhou for
a significant amount of time within the last fiveears, and all of them
considered themselves fluent speakers of the Wendladect. They were also
fluent speakers of Standard Mandarin, which thayrled in school and used in
conversations on a daily basis.

7.2.3 Experimental procedure

The recordings were made in a quiet recording sindhe TV and radio station
in Wenzhou on an M-Audio Microtrack Il portable iiad recorder in wav-
format (44.1 kHz, 16bits mono). The speakers wérenga Sennheiser pc130
headset, and the position of the microphone wasstelj by the experimenter to
ensure it was about 3 cm away from the corner @fiouth and outside of the
immediate direction of exhalation.

Each speakers was seated at a table with aboumn5@istance from a
laptop screen (ACER TravelMate 280XCi), on which #timulus pictures were
presented using E-Prime© software. All speakerdicoad they could see the
pictures properly. The stimulus pictures were auatically randomized for
every speaker and every trial by E-Prime, and ptesein an individual fashion,
with the speaker determining the pace of succesgMongside with every
picture, the speaker heard the pre-recorded staxulestion (see section 7.2.1)
over SONY loudspeakers that were attached to thpa The speakers also
confirmed that they could hear the questions gldark practice session before
the actual experiment began.

Before the start of the experiment, the speakarsssavelcome text in
Standard Chinese that informed them about thetteeskwere asked to perform
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(see appendix 7.2). They were told that they wadé pictures and hear a
guestion, and were to answer the question in a aelea natural way and with a
complete sentence, using the information providedhie picture. Next, they
were presented with a practice picture and two eedrmjuestions (subject and
object focus), to prepare the speakers for thetfedtthey might see one picture
multiple times, paired with different context quests each time. The questions
were played acoustically over loudspeakers, arldveld by an example of an
incomplete answer (only focused NP) and a comgataver (entire sentence),
in order to prompt the speakers to use completiesess in their answers.

After they had seen the practice items, they weke@to confirm to the
experimenter that they had understood the taskttamdlifference between the
complete and the incomplete practice answers, laenl proceeded through the
experiment in a self-paced manner. Each speakeipresented with the entire
task three times in a row, and asked to take a &hheak in between repetitions.
They received a small payment for their participati

7.2.4 Data analysis

The choice to impose fewer restrictions on the lspesaby giving them a picture
description task, as opposed to a reading-alouq tasulted in a wide range of
variation both across and within speakers in teohdexical and structural

choices in the rendition of the target sentenceso#parison of the different
structures across focus conditions yielded the rgbtien that the speakers
systematically varied the complexity of two aspeatsthe realization of the

referents, namely the length and the definitenéskeoDP structures they were
denoted with. For each of the aspects, a claskifitacale was drawn up to
categorize the observed structures. For lengtmuigber of syllables within the
NP plus preceding adjectival modifiers were countlillustrated in example
(2). For definiteness, different kinds of anaphasjecificity were coded, as
illustrated in example (3). In both examples, tbgpective syllables are given in
bold.

2 Length: Number of syllables
a.

One syllable: kai ng zzta...
CL female ASP
‘The woman is...’
b. Two syllables: kai ng ki zzta...
cL female ASP

‘The woman is...’
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C. Three syllables: kai ng mai mai zzta...
CL female little.child ASP
‘The qirl is...’

d. Four syllables: kai sai ng mai mai zzta...
CL small female little.child ASP
‘The little girl is...’

3) Specificity: Determiner/numeral/classifier within the DP

a. Bare noun: ng zzta...

femaleAsp

‘(Althe) woman is...’
b. Classifier+noun: kai ng zzta...
CL female Asp
‘The woman is...’

C. Numeral+classifier+noun: 2 kai ng zzta...
NUM CL female Asp
‘A woman is...’

d. Demonstrative+classifier+noui: kai ng zzta...
this CL female Asp
‘This woman is...’

e. Existential+classifier+noun: jau kai ng zzta...
there.is CL female Asp
‘There is a woman who is...’

f. other+classifier+noun: log vai kai ng zzta...
the.other CL female Asp
‘The other woman is...’

g. other+numeral+classifier+nouony vai 7 kai ng zzta...
the.othernum CL female Asp
‘The other (one) woman is...’

h. Numeral+demonstrative+

classifier+nourf? F ki kai ng  zzta...

NUM this cL female Asp
‘This (one) woman is...’

29 As can be seen in the results section below, thezeonly four instances in 993
sentences with this structure in the entire expemimlIt is unclear whether this is a
legitimate structure, or should be counted as roimpnciation by the speakers. In
Standard Chinese, the structure would not be weethéd.
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The so-coded data was compared across the difféoents conditions, to
determine whether speakers have a preference ta specific DP-type in a
certain focus situation, and whether they systerallyi vary the syllable count
in the constituents in correspondence with cefftatns contexts.

7.2.5 Results

7.2.5.1 Syllable count within the NP

The pictures that were presented to the speaKedgpitted actions that can be
described with a monotransitive verb. Thereforé,tla¢ sentences recorded
contained two referents, namely a subject refeagat an object referent. The
precursor questions were recorded in a way to erSWO word order, with the
expectation that this would prompt speakers toizeaheir answers with this
constituent order as well. Therefore, the subjeferent always precedes the
object referent in the answers.

Table 7.1 and Figure 7.2 show the results for sibjeferents, pooled
across the three repetitions for all speakerslafdktimulus pictures, and split
according to the three focus conditions. Depictethe frequency with which
speakers used the different NP lengths, as exdetplif (2). The numbers in the
legend correspond to the number of syllables withénNP-constituent.

Table 7.1: Absolute and relative frequencies ofgtenof subject constituent,
crosstabulated by focus condition. Overall tokesutts.

Length of subjec Focus on
in syllables Object Subject VP Total

1 176 (52.9%) 92 (27.4%) 150 (46.2%)] 418 (42.1%
2 40 (12.0%) 66 (19.6%) 43 (13.2%) 149 (15.0%
3 117 (35.1%) 168 (50.0%] 129 (39.7%)] 414 (41.6%
4 0( .0% 8( 2.4% 3( .9%) 11( 1.1%
5 0( .0% 2( 6% 0( .0% 2( 2%
Total 333 336 325 994
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Figure 7.2: Count of instances of subject NPs witle to five syllables, broken
down by focus condition.

As can be seen, there is a systematic interactitween the focus/givenness
status of the referent and the number of syllabtesl to denote it. In object and
VP focus condition, both of which have the subjeeterent given in the

precursor question, the number of monosyllabic iRk bar) is much higher
than in subject focus condition, and converselg, thmber of disyllabic (light

grey bar) and trisyllabic (dark grey bar) realiaat is lower. This corresponds
to the expectation that a given referent is oftemated in prominence, which
can be related to the length of its realizationPé@arson Chi-square statistical
test of the results for the length of the subjextstituent confirms a significant
difference in length between the three focus camubt[3(8) = 57.18, p < 0.001].
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The inverse picture can be observed for the ohjeferent, as illustrated in
Figure 7.3 and Table 7.2. The likelihood for anegbjNP to contain two rather
than one syllable is much higher under object foamod VP focus than under
subject focus. A Pearson Chi-square statisticalofethe results for the length of

the object constituent again confirms a significdiffierence in length between
the three focus conditiong?(10) = 41.75, p < 0.001].
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Figure 7.3: Count of instances of object NPs with dyllables, broken down by
focus condition.
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Table 7.2: Absolute and relative frequencies ofgtenof object constituent,
crosstabulated by focus condition. Overall tokesutts.

Length of dject ir] Focus on
syllables Object Subject VP Total

1 128 (38.4%] 190 (56.7%] 135 (41.5%)] 453 (45.6%
2 132 (39.6%] 73 (21.8%) 111 (34.2%) 316 (31.8%
3 67 (20.1%) 72 (21.5%) 71 (21.8%) 210 (21.1%
4 4(1.2% 0( .0% 7(22%) 11( 1.1%
5 1( .3% 0( .0% 1( .3% 2( 2%
7 1( .3% 0( .0% 0( .0% 1( .3%
Total 333 335 325 993

7.2.5.2 Definiteness of the DP

Figure 7.4 shows the distribution of the differ&®R types that were recorded in
the experiment. The variants are coded in numhweith, the correspondences
being as follows (compare (3) for examples andsitaption):

4) Coding of DP specificity
0 = Bare noun
1 = Classifier+noun
2 = Numeral+classifier+noun
3 = Demonstrative+classifier+noun
4 = Existential+classifier+noun
5 = “other"+classifier+noun
6 = “other”+numeral+classifier+noun
7 = Numeral+demonstrative+classifier+noun

As summarized in section 7.1.1.1, the assumptiathas the definiteness of a
referring expression is correlated with the famiitidgivenness of the respective
referent within the discourse. Referents that amilfar or uniquely identifiable
and thereby given in the discourse are expectedchdorealized with a
demonstrative+noun or a definite structure, wheredgamiliar referents which
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are newly introduced into the discourse are momngonly realized with an
indefinite structure (cf. Gundel et al. 1993).

For Wenzhou, it has been argued that the classifein structure, as in
(3b), encodes definiteness when the referent ocourpreverbal position.
Conversely, the numeral+classifier+noun structsreammonly interpreted as
indefinite, and may be either specific or unspecfftheng & Sybesma 1999,
2005; Li & Bisang 2012). Cheng & Sybesma (2005)uarthat the indefinite
numeral+classifier+noun structure only occurs istperbal position, but as the
results below show, this is not borne out by tteilts of the current experiment.
An explanation for the divergent findings may battthe (postverbal) object
position is the most common location for defautiufe (Xu, L. 2004). Therefore,
in an analysis that does not take focus structub@ account, it is more likely
that the indefiniteness which is associated wittufis more often encountered
in object position. For the current analysis, thiofving predictions concerning
referent realization can be hypothesized.

5)

a. Givenness hierarchy(after Gundel et al. 1993)

Decreasing familiarity/givenness from left to right

Demonstrative > Definite structure > Indefiniteustiure

b. Definiteness hierarchy in Wenzhouafter Cheng & Sybesma 2005)
Decreasing definiteness from left to right:
Demonstrative+classifier+noun>Classifier+noun>
Numeral+classifier+noun
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Figure 7.4: Count of instances of subject DPs wiifferent degree of specificity,
broken down by focus condition.

As can be seen in Figure 7.4 and Table 7.3, thermdeed an interaction
between DP-specificity and focus condition. Undébject focus, the speakers
prefer the indefinite numeral+classifier+noun stuwe (light grey bar) to denote
the focused referent, whereas under VP and objectsfwith a given subject
referent, they most often make use of the defioltssifier+noun structure
(diagonally striped bar) to denote the subject. @arBon Chi-square statistical
test of the results for the specificity of the sabj constituent confirms a
significant difference between the three focus @wr [y2(10) = 599.9, p <
0.001].
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Table 7.3: Absolute and relative frequencies otBjpity of subject constituent,
crosstabulated by focus condition. Overall tokesutts.

Specificity of Focus on
subject Object Subject VP Total
0 2( 6% 4(1.2% 1( .3% 7( 7%
1 301 (90.4%] 102 (30.4%] 322 (99.1%)] 725 (72.9%
2 3( .9%) 220 (65.5% 0( .0%) 223(22.4%
3 27 ( 8.1% 3( 9% 2( .6%) 32( 3.2%
4 0( .0% 3( 9% 0( .0% 3( 9%
5 0( .0% 4(1.2% 0( .0% 4(1.2%
Total 333 336 325 994

Conversely, when the object is given under subjecus, the speakers

predominantly use

the definite demonstrative+cf@ssinoun structure
(checked pattern bar) in to denote the object eatewhereas under object and

VP focus, the indefinite numeral+classifier+nourusture (light grey bar) is
most prevalent, as can be seen in Figure 7.5 abte Ta4. A Pearson Chi-
square test of the results for the specificitytadf bbject constituent confirms a
significant difference between the three focus @@ [}2(14) = 334.81, p <

0.001].
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Figure 7.5: Count of instances of object DPs wilffiedent structures, broken
down by focus condition.
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Table 7.4: Absolute and relative frequencies of eobj constituent,
crosstabulated by focus condition. Overall tokesutts.

Specificity of Focus on
object Object Subject VP Total

0 53 (15.9%) 26 ( 7.8%) 63 (19.4% 142 (14.3%
1 12 ( 3.6%) 69 (20.6%) 22 ( 6.8% 103 (10.4%
2 240 (72.1%)] 73 (21.8%) 181 (55.7%] 494 (49.7%
3 11 ( 3.3%) 164 (49.0%] 51 (15.7% 226 (22.8%
4 3( 9%) O( .0% 1( .3% 4( 4%
5 8(24%) 2 ( .6% 4( 1.2% 14 ( 1.4%
6 3( 9%) O( .0% 3( 9% 6( .6%
7 3( .9%) 1( .3% 0( .0% 4( 4%
Total 333 335 325 993

It is important to keep in mind that for the giveonstituents, the speakers may
have been influenced by the precursor questionlé/thé speakers were free to
vary both NP syllable count and DP specificity lieit responses, they heard a
precursor question which always contained a meintipaf one of the referents:
for subject focus, the object was mentioned, amdvi® and object focus, the
subject was mentioned. Therefore, it could be atghat the observations for
the realizations of the given referents do not a@btueflect an original speaker
choice, but are merely repetitions of the DP andsiicture that was given to
the speakers in the precursor question. To determimether this is true, all
realizations of given referents were compared \lith realizations of these
referents in the respective precursor questionbleTéa.5 gives the amount of
overlap.
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Table 7.5: Percentage of NP length and DP compjenditputs that mirror those
of the respective precursor question.

Subject NP|  Subject DP | Object NP Object DP
length complexity length complexity
Precursor 0 0 0 0
question 82.5% 97.5% 87.4% 55.4%

As can be seen from Table 7.5, the values areyfaidh for the subject
complexity. It appears that, when prompted for rtesece with object focus, the
speakers most often repeated the structure ofubgda constituent as it was
presented to them in the precursor question. Horyélve picture for the object
constituents is less clear cut. While the valuettierobject length yields a fairly
high correspondence between precursor questiormasder, the speakers only
repeated the DP structure for given objects @ littbre than half of the time.
Therefore, it seems that the prompt from the psaEruquestion cannot
be the only factor to explain the choices madehleyspeakers in their realization
of the referents. Rather, it appears that speakastematically vary the syllable
count of NPs to denote referents that are givan focus. Also, it appears to be
true at least for the object constituents that they specific DP structures to
refer back to a given referent, and indefinite tamdions to introduce new
referents into the context, which aligns well witfoss-linguistic observations.
Therefore, even if the structures in the precucg@stion align with those that
are most prevalent in the answers by the speak@iss,could simply be a
reflection of the fact that a certain structurenisre natural in these contexts.

7.3 Experiment 2: Phonetic marking of referents

The variation in the answer sentences that wererded in the picture
description paradigm meant that this data couldbeotnalyzed acoustically to
gain insight into the phonetic ways of marking mmiation focus in Wenzhou.
For this reason, a second experiment was desigvtedh used similar stimulus
sentences as the first experiment, but controlhexd speaker output structures
more tightly. In accordance with the most commardgd method to investigate
focus marking across Chinese dialects, the speakenes presented with written
dialogues and asked to read them aloud in Wenziabect



7.3.1 Stimuli

The stimuli for the second experiment were questiaswer pairs with target

sentences that were similar in type to those ofitseexperiment. At the same
time, the variation between the target sentencesreduced, so that all target
sentences were SVO-sentences with one subject mmdlgect in the active

voice. The subject referent was always animate vanéd along three different

lengths and three different tones (level, risirgjjrig), as can be seen in (6).

(6)

~o o0 0w

INFORMATION Focus

Subiject referents
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Hanzi Citation forms Tone Translation
B 4y a-ma High level (33) ‘mother’

fi &5 a-pa High level (33) ‘father’
—/N5 Akaine Low falling (31) ‘a man’

—A A kaing Low rising (24) ‘a woman’
—ANBUkik A kainemai mai Low falling (31)  ‘a boy’

— AN kik A kaing mai mai Low rising (24) ‘a girl

The object referent was varied between inanimaiiepate, and human, and also

carried either a level, falling, or rising tone,smwn in (7).

()

oo

Se ~ o

—_—

Object referents

Hanzi Citation forms Tone Translation

B 4y a-ma High level (33) ‘mother’

fi &5 a-pa High level (33) ‘father’

(o tsouva Low level (11) ‘(prepare) rice’

CR)ARTY mame-zz Falling (42.31) ‘(buy)
groceries’

—/N5B Akaine Low falling (31) ‘aman’

-4 A kaing Low rising (24) ‘a woman’

— A A kai gau Low falling (31) ‘an ox’

—ikE(F) Atdda Low falling (31) ‘a table’

— M A baidzu Low falling (31) ‘a (cup of) tea’

—ANBEkik A kainemaimai Low falling (31)  ‘a boy’

—/N kg A kaing mai mai Low rising (24) ‘a girl’
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The subject and object references were used to asenf2 target sentences
which were paired with four different context quests each. The context
questions induced focus in different locations lné target sentence: on the
subject (VP given), on the VP (subject given), ba tbject (subject given), or
on the whole sentence (all neR)An example of a target sentence with the four
precursor questions can be found in (8).

(8) Target sentence:

a. — IEfE W — K.
A kai ng zzta ha A bai dzu

NUM CL female AsP  drink NuM CL tea
‘A woman is drinking a cup of tea.’
Precursor questions:
b. Broad focus 1% Ut fha W2
ni Kw ani a
you say what Q
‘What did you say?’

c. Subject focus 4 A Moap B — Mz ¥
ani ny a zzta ha A bai dzu
which personqQ ASP  drink NuMCLtea

‘Who is drinking a cup of tea?’

%0 In order to keep both the question and the ansemtences as comparable as possible
across the different focus conditions, the sentemeeexperiment 2 do not reflect the
results of experiment 1, e.g. in terms of the difivess of the referents in the questions
and answers. The stimulus sentences of experimerdre still considered to be well-
formed dialogues by the speakers who were recdaiddis experiment.

%1 In place of the ®onghui characteift shéi ‘who’, it is idiomatic to use the expression
fF2 NWi in Wenzhou, which can be translated as ‘which gersin grammars of
Wenzhou, this expression is sometimes transcribtddifferent characters, e.f F:4k

B in Hou 1998. Not all of the young speakers areilfamwith these characters, but
when presented withi~4 AW, they all produced the intended structure, whictiny it
has been used here. Similarly, the expresignlli ‘what’ is transcribed a$| £ in
Hou 1998, but the more common characters have lmsthhere. The aspect particies

7t are transcribed with the charactgfsT in Hou 1998.
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d. VP focus — B AE o Wi?
A kai ng zzta tsu ani a
NUM CL female AsP  do what Q
‘What is the woman doing?’

e. Object focus —A % EfE W fFa W2
A kai ng zzta ha ani a

NUM CL female AsP  drink what Q
‘What is the woman drinking?’

The target sentences were paired with four precupgestions each to create 48
question-answer pairs. These question-answer paéne randomized, and
alternated in a list with 66 other question-answeirs from an unrelated
experiment, to minimize the risk of the speaketsrjgreting a referent as given
that occurred in another question-answer pair énsdime experiment. A full list
of question-answer pairs can be found in appendx 7

7.3.2 Subjects

The subjects of the second experiment were 19 speék3 female) of the same
age group as the speakers in the first experinmea age = 23;2, age range =
20-29). They were mostly high school graduateshef $ame high school in
central Wenzhou as the speakers of the first exyeet, and all born and raised
in the central district of Lucheng Wenzhou. Noneh&m reported to have lived
outside of Wenzhou for a significant amount of tiwiéhin the last 5 years, and
all of them considered themselves fluent speakétheoWenzhou dialect. Of
the 19 speakers, eight recorded the stimuli seatennce, and eleven recorded
all sentences twice. For those speakers with twordéngs, the values were
averaged over the recordings before statisticdlsisa

7.3.3 Experimental procedure

Speakers were recorded in a sound-proofed recorstingio in Wenzhou in

individual sessions, and received a small paymentHeir participation. Each

speaker was seated in front of a 13" monitor angrgia Sennheiser pc130
headset. The experimenter ensured that the micneplod the headset was
placed approximately 3 cm from the corner of thauthf the subject. Via an
external digitizer (UA-G1), the sound was recordedctly (44.1 KHz, 16 bits)

on the laptop (Acer Aspire 1810TZ) on which thenstii were displayed to the
subject.
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The speakers were first informed about the recgrgirocedure. They
were instructed to read out phrases and sentemessnped on the screen using
Wenzhou dialect, in a natural and clear fashiorthéfy were unsure how to
pronounce a word or phrase, they could skip tonied item, and if they felt
they had made a mistake, they could go back anghatepe recording of the
previous item. They were told that they could intpt or abort the recording at
any point.

The recording itself was done using a script in ¢benputer program
PRAAT (Boersma & Weenink 2003 This script would present the stimulus
sentences in one by one, and record each stimudisddually after the speaker
initiated the recording. Before the recording, sgibakers completed a practice
series with eight short phrases that were not gfattte actual experiment. This
was done in order to familiarize the speakers with self-managed recording
procedure. After completing the practice items, #peakers were asked to
indicate whether they understood the recording goe and were ready to
start the experiment. They received a small payrdweriheir participation.

7.3.4 Data analysis

After the recording, all utterances were checkedistakes and long pauses or
hesitations, and any such sentences were excludedffirther analysis. All the
remaining sentences were manually segmented, wsauyistic and visual
inspection of the sound wave and spectrogram. Idpeegifically, the beginning
and end of the subject and object constituentsllirarsswer sentences were
marked, and a PRAAT script extracted their duratigrat 21 equidistant points
within the constituent, and the position andvBlue of the Fmaxima and §
minima within the constituentg.

7.3.5 Results

7.3.5.1 Graphical analysis of results

As described in section 7.3.1, the experiment ohetlilexical material with

different tones on both the subject and the olgeatstituents. For this reason,
before a statistical analysis was conducted, it etexked whether the different
tones were affected in a similar way by the différcus conditions. Below, a

%2 The script used for presenting and recording tireusi was written by Jos Pacilly,
and slightly modified by the author.
% The script used for segmenting and measuringileas written by Jos Pacilly.
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graphical analysis of the tonal contours on thgeutband object referents is
presented, as obtained by the measurement @f 21 equidistant points within
the constituents. For the subject referents, fiifferént lexical tones were
recorded in the experiment (tone-bearing syllabdeked in bold).

9) Target tones on subject referents

Tone type Hanzi Citation forms Translation
a. Level (F - a-pa ‘father’
i 4 a-ma ‘mother’
b. Shortrising  —4~%& Akaing ‘a woman'’
c. Long rising —AN&ikik A kai ng mai mai ‘a girl’
d. Short falling —/ 5% A kaine ‘a man’
e. Long faling —ABukik A kai ne mai mai ‘a boy’

As Figure 7.6 shows, all five tested lexical tonaghe subject constituent show
a similar effect of the four different focus conalits. Regardless of the exact
direction and alignment of the tonal contour, wvas reaches a higher F
maximum under subject focus than under the othmrsf@onditions, and covers
a wider portion of the speakerg Fanges. Furthermore, in all lexical tones it can
be seen that the broad focus condition causesex Wjdange than the VP-focus
and object focus conditions, and for the contome$; it is also true that they
reach a higherfmaximum in these conditions. Lastly, it seemsddrhe for all
lexical tones that the VP focus and the object $amndition result in similarg~
contours and excursion.
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Figure 7.6: Averaged time-normalized tonal contoiarssubject referents.
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Therefore, based on a graphical inspection of thedrtours for the subject
referents, the following hypotheses can be stamdtdch will be statistically
tested in the next section.

(10) Hypotheses for subject referent realization

a. k range: subject focus > broad focus > VP focusaildpcus
b. Fy maxima: subject focus > broad focus > VP focugattfocus
c. Fy minima: subject focus = broad focus = VP focudiect focus

For the object referent, the following tonal catég® will be analyzed to make
the analysis results comparable to that of theestibgferent.

(11) Target tones on object referents

Tone type Hanzi Citation forms Translation
a. Level Fi e a-pa ‘father’
iy 4 a-ma ‘mother’
b. Shortrising  —/N%& A kaing ‘a woman'’
C. Longrising —/Nikik A kai ng mai mai ‘a girl’
d. Short falling —/M4f Akai gau ‘a cow’
— ik BT A dzopy teu zz ‘a table’
—MA A baidzu ‘a cup of tea’
e. Long falling —/N94k#k A kai ne mai mai ‘a boy’

As can be seen from Figure 7.7, the influence efdifferent focus conditions
on the tonal contour in the object constituents raot as clear-cut as for the
subject constituent. There is a tendency, mostlgle@sible in the long falling
and rising object tones, that the tones are scaitda lower iF maximum and
smaller i excursion under subject focus (i.e. when the abjaxs given) than
under the three other focus conditions (when theoblwas new or in narrow
focus).
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Figure 7.7: Averaged time-normalized tonal contoiarsobject referents.
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7.3.5.2 Statistical analysis of results

As described in the previous sections, it has becobvious from the inspection
of the graphical results that aly Eontours in the subject referents and some of
the K contours in the object referents were realizetedéhtly under different
focus conditions. Specifically, it seems that thb-facus on a constituent
influences its Fmaximum and grange, but not thegFminimum. These three
parameters will therefore be tested statisticaity,determine how stable the
observed effect is. Furthermore, the duration ef tdrget constituents will be
compared, since lengthening has been identifiexhather stable effect of focus
in other dialects of Chinese.

Four measurements were subjected to statisticalysin for either
constituent: F maximum, kB minimum within the constituent, ;Frange (ko
maximum — k minimum), and the duration of the constituent. Sehe
measurements were subjected to both by-subjédty énd a by-itemsH2)
Repeated Measures (RM) ANOVA wittbcus as dependent variable. In order
to compare the effects of the four differericus conditions (broad focus,
object focus, subject focus, VP focus), a post-pagwise comparison with
Sidak-adjustment for multiple comparisons was perém. All reported degrees
of freedom have been Huyhn-Feldt corrected whemebairement of sphericity
was not met.

The two statistical analyses confirmed a mainogffef Focus on all
measurements in the subject constituents:

Duration: F1(2.52,18) = 49.64, p < 0.00#2(2.49,11) = 53.37, p < 0.001
Fo maximum: F1(1.17,18) = 40.83, p < 0.0082(1.46,11) = 157.47, p < 0.001
Fo minimum: F1(2.29,18) = 10.2, p < 0.00E2(1.8,11) = 12.21, p < 0.001

Fo range: F1(1.18,18) = 42.69, p < 0.0082(1.54,11) = 213.02, p < 0.001
The same was true for the object constituents:
Duration: F1(1.93,18) = 23.09, p < 0.00#2(1.816,11) = 8.67, p < 0.01

Fo maximum: F1(1.27,18) =56.01, p < 0.00#2(1.35,11) = 33.31, p < 0.001

Fo minimum: F1(2.03,18) = 15.24, p < 0.0082(1.32,11) = 9.3, p< 0.01

Fo range: F1(1.34,18) =59.09, p < 0.0082(1.2,11) = 20.33, p < 0.001
Table 7.6 summarizes the results of the post-tmmaparisons for all

measurements, split by constituents and analyses ty
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Table 7.6: Results of the post-hoc comparisonsafbmeasurements, broken
down by constituents and analysis type. BF = brfmmlis, OF = object focus,

SF = subject focus, VPF = VP-focus. Significancele= p < 0.05.

Measurement

By-subjects analysis

By-items analysis

Duration subject

SF > BF > OF, VPF

SF > BF > OFFVP

Fo, maximum subject

SF > BF > OF, VPF

SF > BF > OFFVP

Fo minimum subject

BF > OF, SF, VPF

BF > SF, OF, VPF

FO range subject

SF > BF > OF, VPF

SF > BF > OF; VP

Duration object

BF, OF, VPF > SF

BF, OF, VPF > SF

Fo maximum object

OF > VPF
BF, OF, VPF > SF

BF, OF, VPF > SF

Fo minimum object

BF, OF, VPF > SF

BF, OF, VPF > SF

Fo range object

OF > VPF
BF, OF, VPF > SF

OF > VPF
BF, OF, VPF > SF

As the post-hoc comparisons confirm, the subjectsttuent is significantly
longer, has a higherfaximum and a widerofFange under subject focus than
under the other three focus conditions. This ie far both the by-subjects and
the by-items analysis, which differ very little froeach other. Furthermore, the
subject is also longer and has a highgmaximum and §range under broad
focus (i.e. when the subject is new) than undeeaibjocus or VP focus (i.e.
when the subject is given in the precursor quektibhis confirms a tripartite
split for the subject in correspondence with thpessible focus states: narrow
focus > broad focus > given.

As for the i minimum on the subject constituent, it is highebiroad
focus than in all three other focus conditions. sTkpeaks for a vertical
expansion of frrange under focus that goes in both directiongigtes the §
maximum, and it lowers the, minimum compared to the broad focus condition.
At the same time, theyninimum on the subject is also lowered when aavarr
focus occurs later in the sentence. This is anrdsting finding, because it
shows that, at least for this measurement, a focars even affect the
implementation of a tone outside of its immediateus domain.

For the object constituent, it is true for all ree@ments that they are
lower in the subject focus condition than in ak thther conditions. This means
that the duration of the object is longer whendbgect is in focus, and shorter
when the object is outside of the focus domainelilse, the object is scaled
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with a higher & maximum and Fminimum under focus, so it can be presumed
that the speakers implement the tonal contours legsth extreme and lowered F
excursions in a post-focal environment (cf. Xu 1998 Chen 2010 for Standard
Chinese). Again, it appears that when the objecgiven in the precursor
question, as under subject focus, this affectssitsling and duration in the
answer sentence. The FO maximum and minimum refaultie subject and the
object are graphically represented in Figure 7.8.
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Figure 7.8: Averaged Fmaximum and Fminimum values for the subject (T1)
and object (T2) constituent, broken down by focuslition.

For the | range measurements, the post-hoc comparisonsefortine show a
significant difference in the implementation of irmav) object focus in
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comparison to VP focus: the Fange is significantly wider under object focus
than under VP focus. The individual measurementsyelver, show that this
effect is not very large: the;fnin measurements are not significantly different
between the two focus conditions, and thentaximum measurements only
reach significance in the by-subjects analysis. dtlogless, it is interesting that
there should be an effect of the width of the fodomain (the entire VP vs. just
the object constituent), which translates to aedéfice in F range. This
observation aligns well with the earlier observatitom the subject constituent,
in which a ternary split between broad focus, narfocus, and givenness can
also be observed. The results are graphically septed in Figure 7.9.
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Figure 7.9: Averaged §range values for the subject (T1) and object (T2)
constituent, broken down by focus condition.
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The duration measurements, as summarized in Figu@, show the same
tripartite split that has already been observedhm Fy measurements. The
subject constituent is significantly lengthened emsubject focus, compared to
all other focus conditions, and also significartimger under broad focus than
under VP focus and object focus. The object carestit on the other hand is of
similar length in all three conditions where thgeabis within the focus domain
(broad focus, VP focus, object focus), but sigaifity shorter under subject
focus, where the object is given in the contexistjoa.
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Figure 7.10: Averaged duration values for the sabjél'l) and object (T2)
constituents, broken down by focus condition.
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7.4 Discussion

The contribution of the current study is twofoldinvestigates how the speakers
of Wenzhou Chinese mark different focus domainshenmajor constituents in
sentences when they are in a more naturalistiodise situation, and it also
narrowly investigates the phonetic details of tlalization of these focus
domains when the speakers are more constraineaein éxpressions. In that
sense, it illustrates some of the strategies thedlsers have to mark the focus or
givenness of constituents, and shows the prefesertspending on the
possibilities of the experimental setup.

In the first experiment described in this chaptepeakers were
confronted with a discourse situation that mirrogsedaturalistic dialogue rather
closely. They heard a recording of a fellow Wenzhpeaker uttering a question,
and they were asked to answer that question wihhtip of the information
provided in a picture. As such, the experiment d&dithe use of written
language within the experiment completely, whil# staintaining maximum
comparability between the different utterancesefdifferent speakers.

The analysis of the speaker strategies for thézatian of the main
sentential constituents (subject and object) shitnat the speakers adjust their
use of specific lexical options to the focus simatwithin the mini-discourse. In
particular, the results show that they strategycatld systematically add or omit
syllables from the nominal heads, so that the Bldl@ount increases when the
constituent is under focus, and decreases whesa givien in the precursor
question and merely repeated in the answer. Evaungththe resulting syllable
counts often overlap with those used in the pregsugaestion, it is interesting to
notice that speakers do deviate from what theychgathe question when they
feel it is necessary to mark the referent forriferimation status.

This finding is well in line with previous findingsn the realization of
constituent focus in other dialects of Chinese, rehié has been shown that
speakers lengthen constituents under focus, corhparghose that were out of
focus or given. The current study shows that inasibns where speakers have
more freedom to choose the lexical material to trans their sentences, they
deliberately use the manipulation of syllable cowithin the nominal head as a
means to achieve the “lengthening” of constituemder focus.

Another strategy for focus/givenness marking ingased in the first
experiment is the specific choice of DP structirat ispeakers make to realize
focused or given referents in a discourse. As dselts show, speakers have a
convincing tendency to realize new or focused esfer with the indefinite
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numeral+classifier+noun structure, both in the scobjand in the object
constituents. For given referents, however, thetesies differ between subjects
and objects: for given subjects, the speakers gnadibose to employ the
definite classifier+noun structure, whereas foregiwbjects, they predominantly
use the more specific demonstrative+classifier+nstracture. However, all
results are well in line with the expectations frtmories on referent realization
under focus. The speakers use a more definitetsteu¢o refer to familiar
referents which have already been introduced imtodiscourse, and they prefer
a more indefinite structure to denote referentsahanew or focused.

In the case of the subject constituent, the resuiltsor to a large extent
the DP structure that was used by the speaker whorded the precursor
guestions, and there is a high overlap betweesttheture used in the questions
and the structure used in the answers (97.5%). Menvefor the object
constituent, the overall correspondence is mucheto(85.4%), which shows
that the speakers more often deviated from the tDRtare in the question to
mark the particular discourse status of the objecistituent. Specifically, they
predominantly used the demonstrative+classifierinatructure to refer to
object referents that were given in the precursmstion, which shows that they
understood the dialogue situation of the experimeell, and that they were
aware that the referents in the answer had alrbady established in the prior
discourse. This shows that speakers did not jusbpthe structures from the
precursor questions, but that they applied meaningdriation to the precise
formulation of their answers, in accordance witle tiscourse needs in the
specific situation.

For the second experiment, the speakers were ngtribytconstrained
in their choices how to word the answers, so asnure a similar lexical and
sentence structure across different discoursetisiiga This enabled a more
fine-grained phonetic analysis of the realizatioh the two sentential
constituents in question (subject and object) aldiijerent measurement
parameters. For the second experiment, a furthersf@ondition was added
which was not tested in the first experiment, nantebad focus, in which the
focus domain spanned the whole sentence.

The phonetic measurements revealed several cledereies for how
the speakers manipulated the implementation of ttmal contours on the
subjects and objects to convey the different fomrgtexts. In compliance with
the results of the first experiment in this chajgtied research on other dialects of
Chinese, the speakers systematically and signtficlengthened the duration of
constituents under focus, compared to those foawsditons where the



180 GHAPTERY

constituent was given in the precursor questiontheamore, and this effect was
more clearly visible on the subject than on theeohjthe speakers also
lengthened the duration of constituents more winery tvere in narrow focus

than when they were part of a wider focus domdie @entence in case of the
subject, and the VP in case of the object). Thiglifig lends support to the

assumption that speakers not only differentiatavéen the focus/non-focus

status of constituents, but also take the giverghan distinction into account.

The tripartite distinction between givenness, bréaclis, and narrow
focus was also visible in the heasurements on both constituents. Considering
the i maximum and the Jrange measurements, statistical analysis showed a
tripartite distinction (narrow focus > broad focugiven) in all measurements
on the subject constituent, and in all but one mmeasent on the object
constituent (Fmaximum was significant in the by-subject, but imathe by-item
analysis). The &Fminimum measurement was a bit less conclusivénerstbject,
where broad focus was singled out to have a hifheninimum average than
the other focus conditions (albeit by a small maxgkor the object, however,
also the Eminimum measurements aligned with the general teemti showed
higher values under focus (broad focus, object $p&(P focus) than out of
focus (subject focus).

The finding that all i values on the object were uniformly lower and
narrower in range under subject focus than undéhrale other focus conditions
speak for a less distinct implementation of €ontours in a post-focal
environment. At the same time, the distinction lestv sentence-wide focus
(broad focus) and narrow focus (object focus/VPu&)cdoes not reach
significance on the object constituent. It seenas, thor later constituents in the
sentence, the effect of narrow focus is less exdramextent (compare e.g. Xu
1999 for similar findings). Still, there is a (nstatistically consistent) small
effect of narrow object focus over the two widecuds options (broad focus, VP
focus) to receive more distinct marking on the objevhich again aligns with
the tripartite distinction on the subject.

7.5 Conclusion

As reported in this chapter, two experiments wemadcicted to investigate the
realization of subject and object referents undéerént focus conditions in
Wenzhou Chinese. The first experiment was set u@ iway to allow the
speakers maximal freedom of expression, while spleserving the
comparability of the realizations of the targettsenes to the greatest amount
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possible. To this end, speakers were presentedasfitistic precursor questions,
and they were free to phrase their answers withlexigal material they liked,
within the limits of a picture description task ttspecified the intended content
of the target sentences.

Analysis of the complexity and structure of the sDBsed by the
speakers to refer to the referents in the diffefeatis conditions revealed that
speakers tend to choose longer lexical material fhore syllables) to realize
referents under focus than to realize referents @na already given in the
precursor question. This observation holds true oth subject and object
referents. In terms of DP structure, the speakersl tto use a definite
classifier+noun structure to refer to given submstituents, mirroring largely
the structure that was used in the precursor guesti introduce these referents.
For the focused referents, they predominantly chcse indefinite
numeral+classifier+noun structure for both subjexntd objects. Interestingly,
for object referents that were given, they preféaa overall different structure,
namely demonstrative+classifier+noun, which in maages was different from
the DP structure that the given object referentsewietroduced with in the
precursor question. This speaks for a high sengitof the speakers for the
different discourse situations, which influenceitrehoice of wording for the
individual constituents.

To investigate in detail the phonetic means tipstakers of Wenzhou
Chinese have at their disposal to mark the diseostatus of referents, a second
experiment was conducted, which controlled theclgximaterial in the target
dialogues more closely. Analysis of the target @} sentences across four
different discourse conditions (broad focus, subjecus, object focus, VP
focus) revealed that speakers systematically male af duration and oF
parameters to mark the referents with respect eoptirameters focused, new,
and given.

For the subject constituents, the measuremenisezha clear tripartite
division between the realizations of this constityavith subjects systematically
being longer and having a higher and widgrsEaling under subject focus,
compared to the other three focus conditions. Euantlore, they were also longer
and realized with a higher and wideg thd broad focus (all-new) than under
object and VP focus (subject given). This tripartiistinction between focused,
new, and given closely mirrors the results of R&riiigler 2008 for German,
where a similar tripartite distinction was found.

For the object constituent, the main division tivats found back in all
measurements was that between subject focus anthell focus conditions. It
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was found that the object constituent was systealti shorter and scaled
overall lower and with lessgfexcursion when following a focused subject, than
when it was new or focused itself. For the objetts,distinction between “new”
and “focused” only held for thesFange and Fmaximum measurements, and
only came out statistically significant when conipgrobject focus to VP focus.
A possible explanation for this can be found in tverall reduced excursion
size of the focus effect later in the sentenceclviias also been observed for
Standard Chinese before (Xu 1999). The significaoc¢he K range effect
between object focus and VP focus suggests thed thea difference between
“new” and “focused” also for the object, but thhetoverall smaller excursion
size of the focus effect prevents it from systeoadlty reaching significance.



Chapter 8

Conclusion

This thesis set out to experimentally investigdie telation between tonal
realization, prosodic phrasing, and focus realimatvith data from the Wenzhou
dialect of Chinese. Specifically, the following e@sch questions were addressed,
as listed in section 1.2.2 of this thesis:

Tone sandhi and prosody (Chapter 3):
* Which factors determine the application of tonedbarin disyllabic targets
which are ambiguous between two prosodic structures

Tone sandhi and focus (Chapters 3 and 4):

« Can the presence of contrastive focus in (only ohéhe syllables of) a
disyllabic lexical compound block lexical tone shid

« If not, how are the acoustic reflexes of focusrihsted within the disyllabic
lexical compound if only one of the syllables isdsed, compared to focus
on the entire disyllabic lexical word?

Tonal realization and prosodic structure (Chapter 5:

« Is the implementation of tonal contours affectedpbgsodic structure? If
yes, which component of prosodic structure (prasdutiundaries/prosodic
heads) is more important for the way tonal conteuesimplemented?

Tonal realization, prosodic structure, and focus (@apter 5):
« Is the effect of prosodic structure on tonal impdetation identical to the
effect of focus?

Tone sandhi contour implementation and prosodic sticture (Chapter 6):

e How are tonal contours implemented/scaled in seeterwith different
numbers of words per constituent? Is the scalinthefcontours based on
sentence or on constituent length?

* How does syntactic embedding affect the scalingpoél contours? Which
level of syntactic complexity is reflected in tlomal scaling?
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Tonal realization and focus/givenness (Chapter 7):

» Do the speakers of Wenzhou use lexical means tk refarents in different
discourse situations?

« Is there a difference in tonal realization betweenstituents that are given,
broadly focused, and narrowly focused?

A summary of the experimental findings that werespnted in the individual
chapters will be given in section 8.1. In sectioB, &ese findings will be set
into relation with the broader research questiontireed in the introduction.
Section 8.3 presents suggestions for further rekear

8.1 Summary of experimental results

Chapter 3 was concerned with the application camdt for tone sandhi in
disyllabic structures that are ambiguous with respe lexical wordhood. Two
theoretical claims were tested, namely whether teardhi application in
disyllabic verb-object constructions correlatedwiieir degree of lexicalization,
and that the presence of contrastive focus inflagrthe application likelihood
of tone sandhi. Additionally, it was tested whetbentextual factors, such as the
presence of a carrier sentence or the co-elicitatid disyllabic lexical
compounds, would influence the application of t@aedhi in the verb-object
constructions.

As was shown with experimentally obtained dataydhk first claim
could be confirmed for the speech of the young Wenzspeakers. The degree
of lexicalization of verb-object constructions,masasured according to semantic,
syntactic, and morphological criteria, positivelprielated with the relative
magnitude of tone sandhi application in the reéiirs by the speakers. On the
other hand, recording the disyllabic verb-objeaistouctions in sentence-medial
position and in contrastive focus context did niginicantly influence the
number of instances of tone sandhi application.

However, the experiment reported in Chapter 3 fothat the most
important predictor for whether the disyllabic wvatbject constructions are
realized as tone sandhi contours or with phrasakqay was actually the
prosodic context. More specifically, the experinantesults showed that
speakers were much more likely to realize verbaibjenstructions as phrases
when they were presented in the context of othds-wvbject constructions. On
the other hand, when the verb-object constructieere presented in the context
of disyllabic compounds, the speakers most oftgrliegh tone sandhi to both the
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disyllabic compounds and the disyllabic verb-objemtstructions. This speaks
for a high variability in the tone sandhi applicati behavior of the young
speakers, while it could be shown that the contxactors that influence the
application of tone sandhi are different from whas been assumed in previous
literature.

In Chapter 4, the research question concernedghbeetic effects of
contrastive focus on the tonal contours that refoln lexical tone sandhi.
Particularly, the experimental setup varied theitfuss and extent of the focus
domain with respect to the disyllabic tone sandhindin, such that the focus
domain would either precede, follow, undercut, nca@npass the tone sandhi
domain. In that way, it was tested whether (i)ghesence of focus on a sub-part
of the tone sandhi domain can interrupt the apiitinaof the tone sandhi
process itself, and (ii) if not, whether the phamé@nplementation of the tone
sandhi contour would be different under focus anehtire tone sandhi domain,
compared to focus only on one of its syllables.

Concerning (i), it was found, in agreement witk fmdings in Chapter
3, that the presence of focus did not affect th@iegtion of tone sandhi on the
lexical compounds. Extending the findings of Chafteit was shown that tone
sandhi, which presumably serves as a marker facdBzation, even applies in
contexts where the speakers want to stress therampe of one of the syllables
of the compound over that of the other syllable.erEfore, focus on a
constituent below the word level cannot affect dpplication of phonological
processes in Wenzhou (unlike e.g. pitch accentgas®nt on the stressed
syllable in Dutch and English, which can be oveteid by focus requirements).

Additionally, it was shown that even on the phandgvel, focusing
only one of the syllables of the compound did rmsistently lead to angfor
duration difference when compared to focus on ttigeeword. This means that,
even on the phonetic level, the tone sandhi coritoanly affected by focus as
one whole, and its components are not individuatlgessible to focus marking.
Instead, the focus effect (lengthening apdange expansion) is distributed over
the entire tone sandhi domain as a whole, and ereithie is sufficient to
differentiate e.g. focus on the first syllable fréocus on the second syllable, or
from focus on the whole word. These findings uriderthe importance of the
tone sandhi domain as phonological domain, andpéial status compared to
disyllabic domains in other dialects which do navé tone sandhi.

In Chapter 5, the influence of prosodic structarel focus on tonal
realization was tested. Based on hypotheses frodinfjs on the segmental level,
which predict a strengthening of articulation imgwodically strong and focused
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positions, it was investigated whether a similaerggthening effect could be
observed for the implementation of tonal conto@secifically, it was tested to
what extent tonal contours are susceptible tonfisence of neighboring tonal
targets in the context of the two influence fac{gm®sodic structure and focus).

Moreover, in order to tease apart the influenc@rosodic boundaries
from the influence of prosodic headedness, two ajitt structures were
compared which differ in both of these prosodicrabteristics. In verb-object
structures, both components form a prosodic phnatbeeach other, but due to
the principle of nonhead prominence, only the dipears prosodic prominence.
In adverb-verb structures on the other hand, bothponents constitute their
own prosodic phrase and thereby both acquire prosmhdedness. Therefore,
the two structures differ both with respect to finesodic boundary between the
components (V-O: Prosodic word boundaxyy-V: Prosodic phrase boundary),
and with respect to the prosodic prominence digtidin (V-O: Prosodic head =
Object,ADV-V: Prosodic head = Both).

Comparing the amount of coarticulatory influencetween the two
structures, it was found that the tonal trajectdérising and falling tones were
significantly steeper for the verbs in verb-objettictures than for the adverbs
in adverb-verb structures. On the other hand, gaifggant difference in the
steepness of the contours was found between thectsbjin verb-object
structures and the verbs in adverb-verb structuidsese findings were
interpreted to indicate that the relevant compomdmrosodic structure, which
influences tonal coarticulation in Wenzhou Chineiseprosodic headedness.
Specifically, tones are articulated more autonoryoasd with steeper contours
when they are in prosodically strong positions, thiety are more susceptible to
the influence of adjacent tonal targets when they ia prosodically weak
positions.

By comparing this effect of prosodic prominence donal
implementation to the effect of focus, it was obedrthat the two effects are not
identical. Rather, while tonal contours in prosatlic weak positions showed
less influence of adjacent tonal targets under dpctonal contours in
prosodically strong positions showed further sttkaging under focus. These
findings are incompatible with theories in whiclctis is implemented directly
as prosodic prominence, and in which the only megoént of focus for the
grammar is to have a prosodically strong positiorttee location of the focused
constituent. If focus were implemented as prosguimminence, it would be
unclear how the observed further strengtheningro$gdically strong positions
would be conceptualized.
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Instead, the findings lend further support to tlesowhich account for
the effect of focus as a strengthening of tonalémentation that is independent
of prosodic structure. In such a theory, prosodicstrong positions and focus
both cause a difference in the implementation efakocontours, but do so
independently of each other. This would predict e two effects may be
(partially) cumulative, which is in line with thexgerimental findings for
Wenzhou Chinese as presented in Chapter 5.

Chapter 6 looked at the properties of tonal ratibn on the sentence
level. In order to investigate whether and how pdis structure influences the
implementation of tonal contours in a more globahmer, sentences consisting
of rise-fall tone sandhi contours were investigat®y keeping the tonal
properties of the individual words constant, it wattempted to make the
Wenzhou test sentences comparable to earlier igaéishs in African tone
languages and intonational languages, wherec&ling was investigated on the
basis of the peak scaling of pitch accent or tpeaks.

In contrast to these languages investigated eavlieere sentential oF
scaling was found either to be pre-planned globdadlyed on sentence length, or
implemented locally from one constituent to the eothit was found for
Wenzhou that fscaling was prosodically mediated. Specificaltywas found
that a manipulation of the length of the subjecbloject constituent affected the
scaling of the initial peak within that constituebtit not within the respective
other constituent. This indicates thatgfe-planning in Wenzhou is performed
on a semi-global level, namely that of the syntdptosodic phrase. At the same
time, the location of the jFreset was found to have a fixed location in the
structure, which indicated that the speakers do needdjust the prosodic
structure of a sentence to balance the lengtheointtiividual constituents, as has
been found for some Romance languages.

Testing the Fscaling of embedded clauses, a second findinghap€er
6 was that the scaling is sensitive to the syrtamimplexity of the embedded
structure. While it is true for all test sententiest the embedded clause was also
prosodically embedded (i.e. scaled lower than thatrim clause), the §
difference between matrix verb and embedded clanas larger for an
embedded CP than for an embedded VP. This differawas found regardless of
whether the embedded subject was overtly spelledronot. In that sense, it can
be concluded that (Fscaling in Wenzhou Chinese is used as a marker for
important syntactic differences to distinguish stuwally different sentences
with similar linear word order.
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Finally, Chapter 7 investigated the marking of febus and givenness,
both in the lexical and in the phonetic/phonolobicespect. For the test of
lexical complexity, the answers from the speakeggevelicited with the help of
a picture description task, which allowed the speskconsiderable freedom in
their realization of the focused and given refesetitwas found that, similar to
other languages, speakers use shorter lexicalyraomd definite, forms to talk
about given referents in a discourse, and longaecdé and indefinite forms to
talk about focused, not previously introduced rexfies.

In a second experiment, which investigated thenptio marking of
focus and givenness in a more experimentally ctattavay, it was shown that
speakers systematically mark given referents diffdy from focused referents,
both in terms of fand in terms of duration. In addition, the expenimalso
found a difference indand duration marking between referents in broadgo
and those in narrow focus context. These findinggoborate accounts of
information structure which stress that the comipfexf referent marking
cannot just be accounted for in terms of presebsefece of focus. Rather, the
givenness of a referent can act as an additiomdbrfaand induce a tripartite
division in the realization of the respective tooahtours on the referents.

8.2 General conclusions

From the experimental results presented in the igusv section, several
important conclusions can be drawn.

First of all, the tone sandhi application obsertld young speakers
proved to be more variable than assumed in theiqureMiterature in some
respects, and at the same time more stable in otsgects. A disyllabic
collocation of two monosyllabic lexical words cae treated as one word, and
consequently be realized with the lexical tone bawdntour, or be treated as
two separate words, and be realized in a way thatonsistent with phrasal
prosodic requirements. The exact realization ohsarcambiguous structure that
is chosen by a speaker in a certain moment canrdsticted to some extent
based on the lexical properties of the collocatidowever, the largest influence
factor seems to be whether the disyllabic collarats uttered in the context of
other (clearly lexicalized) compounds, or togethi¢gh other phrasal structures.

In that sense, tone sandhi serves as a lexidalizatarker, but can also
assume other functions in ambiguous structures, baed implemented
analogously to surrounding tonal contours. Thiglifig is difficult to reconcile
with theories in which the tone sandhi applicat@main is crouched in the
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framework of prosodic levels, which are derivednirgyntactic structure (e.qg.

Chen 2000). Clearly, for the young Wenzhou speal#srsyntactic composition

is not the sole criterion for the application taandhi on a disyllabic structure.
Rather, some structures can be ambiguous, ancege tambiguous structures,
several factors which are not related to prosody jal role in determining the

precise application rate of tone sandhi.

Once the tone sandhi contours are derived on tird Vevel, however,
their implementation on the phrase and sentene &&an be influenced both by
prosody and by focus. For the former, the scalifithe tonal contour, i.e. its
relative height within the speaker’s pitch rangedépendent on the size of the
phrasal prosodic constituent in which the particwerd appears, and on its
position within that constituent. Similarly, theigiat of an ki peak, compared to
the preceding § peak, is related to properties of the underlyiyptactic
structure, and gives cues to the listener abouttleegcomplexity of structure in
an embedded clause.

As for focus, the realization of the tone sandbmtour is magnified,
similarly to the i expansion effect of focus on tones on lexical nsgtiables.
However, the focus effect is distributed more aslevenly over the entire
disyllabic contour, even when only one of the st within the disyllabic tone
sandhi domain is the precise location of focuspipears that under focus, the
requirement to mark the exact focus location isanflict with the requirement
to treat the entire disyllabic lexical domain ag amhole for the sake of tonal
realization. The speakers resolve that conflict diying precedence to the
preservation of the disyllabic coherence of theataontour, at the expense of
precisely marking the exact location of focus.

Therefore, the tone sandhi contour cannot be braart by focus,
neither in the phonological target selection (dg.blocking tone sandhi), nor in
the phonetic implementation of the selected tafget by locating the focus
effect on the focused syllable alone). The effdcfoous, which acoustically
manifests itself in lengthening andy Fange expansion, applies on the tone
sandhi domain in the same way that it would applyexical tones, and it treats
the disyllabic tone sandhi contour as a singleltooatour.

On monosyllabic words, it can be seen thataRge expansion is not the
only acoustic reflex of focus. On contour tonesu®also affects the strength of
the tonal realization, so that the tones are leflaeinced by adjacent tonal
targets. This effect is similar in kind, but indedent of the prosodic
strengthening effect, which affects monosyllabigatiotargets in prosodic head
positions. This thesis has shown that the two gtheming effects of focus and
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of prosody are cumulative, and that therefore amnat be explained away with
the help of the other.

Another piece of evidence, which speaks for arepeshdence of the
focus effect from prosodic phrasing, is its graderSpeakers seem to be able to
adjust the magnitude of focal strengthening, faaregle to distinguish broadly
focused from narrowly focused constituents, anthatsame time differentiate
both types from given constituents. Outside of dakimeans of referent
denotation, the phonetic implementation of tonabets therefore represents
another powerful tool for the speakers to conveyail®l communicative
distinctions to listeners.

8.3 Directions for future research

On the basis of the findings laid out in this tBesieveral other aspects of tone
realization, prosodic phrasing, and focus can bestigated.

As for prosodic phrasing, it could be tested whetthe observed
strengthening effect of prosodic headedness alkis Hor tone sandhi tones. It
could be argued that the flattening of lexical tar@ntours in prosodically weak
positions, as observed in this thesis, could stangotential conflict with the
characteristics of the tone sandhi contours. Farmgte, it has been suggested
for Taiwanese that tonal coarticulation is minintize order to maintain the
distinguishability of the tone sandhi tonal cont(kin 1988). For Wenzhou, it
would be interesting to test how speakers woultizesone sandhi contours, for
which contour recognizability is crucial, in proswally weak positions, in
which the distinct realization of contours mightdmnpromised.

As for |y scaling, several further aspects could be expldfedexample,
in addition to the subordinated clauses testedhis thesis, it could be
investigated whether and how the syntactic strectfrcoordinated clauses is
reflected similarly in the intonational implicatiof\dditionally, it could be
tested how the observeq Bcaling properties in the Wenzhou sentences are
affected by the presence of focus. Particularlyatild be interesting to observe
whether focus on a certain constituent would indaicesffect on the Jscaling
that is different from the prosodic effect of a hdary. If this were the case, the
argumentation that prosodic structure and focusceff are in principle
independent would be further corroborated.

As for focus, it is an open research question hdretvh-induced focus
and contrastive focus have the same phonetic efleix light of the acoustic
complexity of the focus effects that were foundWéenzhou in this thesis (e.g.
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the acoustic distinction between givenness, bramdd, and narrow focus of
constituents as presented in Chapter 7), it coallddpected that Wenzhou might
represent a good test case to corroborate findimg$anguages like English

(Katz & Selkirk 2011). One research area that lrenlcompletely neglected in
this thesis is the information-structural notiontopic, and any focus effects,

whether brought about by wh-focus or contrastivai$y could also be compared
to the effects of topic, as in Chen 2009; Wang &2006, 2011.

Finally, while much research has already been eMm the analysis of
tonal realization in other dialects of Chinesecdanh sometimes be difficult to
directly compare the observed effects across diftedialects, because each
study uses its own methodology and stimulus contipasilnvestigations which
directly compare different dialects (as in e.g. k¢ al. 2009; Xu et al. 2012),
especially if they are expected to have very didaimtonal properties, can
provide important insights in the abstract mechasithat underlie the effects in
question.
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Samenvatting in het Nederlands

Een van de spannendste onderdelen van taalwet@nischet onderzoek naar de
spreker-luisteraar-verhouding en hoe sprekers nmditie voor luisteraars
coderen. Het is al lang bekend dat sprekers in tadeh bijzondere middelen
gebruiken om een of meerdere woorden in een zibetedrukken en er de
aandacht van de luisteraar op te richten. Zo paspegkers bijvoorbeeld hun
stem aan om een belangrijk woord in een zin luideger en/of langer te laten
klinken dan gewoonlijk. Luisteraars op hun beukkpn die informatie op en
beseffen dat het benadrukte woord een belangijkepeelt in de conversatie.

In sommige talen, zoals de meeste dialecten vdnChénees, zijn
dergelijke middelen beperkt: In deze talen wordott’, d.w.z. de hoogte (hoog-
laag) en verandering (stijging-daling) van de stemf gebruikt om woorden in
betekenis te laten verschillen. Als bijvoorbeeldhiet Standaard Chinees de
lettergreepma met een hoge toon wordt uitgesproken, betekentnimjeder”,
maar dezelfde lettergreep met een lage toon bet&baard”.

Dit proefschrift gaat over een zuidelijk dialednvhet Chinees, met
name het dialect dat in de stad Wenzhou wordt gkspr De vraag is: Hoe
benadrukken sprekers van dit dialect een woord exodd betekenisverschillen
uit te wissen? Om die vraag te beantwoorden werdeneen aantal
geluidsopnamen gemaakt van sprekers van dit dialeaterd onderzocht hoe
zZij nadruk leggen onder verschillende condities.

Na een inleiding, waarin eerder onderzoek naarvedeschillende
onderdelen van dit proefschrift wordt samengevagftghet tweede hoofdstuk
een overzicht van de klinkers en woordtonen van Weinzhou dialect.
Vervolgens geeft dit hoofdstuk een inleiding op gerschijnsel dat vaak onder
de naam “toonsandhi” onderzocht wordt: Als bijvaselal twee lettergrepen
onmiddellijk na elkaar worden uitgesproken, verahdaak de toon op beide
lettergrepen. Dit kan gebeuren omdat de sprekeraailgeven dat de twee
lettergrepen bij elkaar horen, bijvoorbeeld in samenstelling zoalsoofdpijn
in de zinlk voel hoofdpijn Dit woord in het Wenzhou klinkt anders dan wamnee
de spreker de woorden voboofd en pijn als aparte woorden uitspreekt in een
zin alslk voel dat mijn hoofd pijn doeDoor de toonverandering laat de spreker
dus de luisteraar merken dat hij het samengestetded bedoelt, en niet de
twee woorden los van elkaar.
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Een belangrijke vraag, die in hoofdstuk drie omdeht wordt, is wat er
met samenstellingen gebeurt die qua grammaticaalgttot de samenstellingen
worden gerekend, maar waarvan de delen ook ni¢toaetihankelijk van elkaar
bekeken kunnen worden. Het gaat bijvoorbeeld omesatallingen zoalauto
rijden, waarin de betekenis varjden anders is dan bijvoorbeeld in de
samenstellingaard rijden Je kunt dus zeggen dat de context aato of paard
bepaalt wat precies de betekenis vigden is, maar tegelijkertijd bevatten beide
samenstellingen een werkwoord (verbum = V) en eemwerp (object = O), en
Zijn dus duidelijk uit twee woorden samengestelceIkd criteria bepalen of
sprekers voor dergelijke VO-constructies een satallimgstooncontour
gebruiken, of dat ze de twee delen als aparte veooudspreken?

De experimenten die in hoofdstuk drie beschreverden, laten zien
dat de mate waarin de twee woorden samenhorenetgmgijke rol speelt in de
keuze van de sprekers voor of tegen een samengseltintour. Sprekers van het
Wenzhou gebruiken liever de vorm met samensteltimg®ur als de twee
onderdelen van de constructie meer samen horenpobijeeld in een
samenstelling waarvan de betekenis niet gemakkeflkidbaar is uit de
betekenissen van de delen.

In tegenstelling tot eerdere onderzoeken naar airtsconstructies laat het
hoofdstuk ook zien dat focus op de constructie mdijks invioed heeft op
keuze van tooncontour. De belangrijkste factor voarandering van
tooncontour in VO-constructies is de context: Alsekers een lijst met alleen de
variabele VO-constructies moeten lezen, realiseectie twee woorden van elke
constructie meestal apart. Als de variable VO-cocties daarentegen in een
lijst samen met echte samenstellingen (zbalsfdpij) voorkomen, gebruiken
de sprekers meestal de samenstellingscontour, @mk\WO-constructies waarin
de delen aparte woorden zijn.

Ook in het vierde hoofdstuk gaat het om die tevamdering, maar
deze keer alleen maar in echte samenstellingenrdag is: Wat gebeurt er met
de toonverandering als de spreker alleen maar @ede twee lettergrepen in de
samenstelling wil benadrukken, zoals in de H#inzei niet spierpijn maar
hoofdpijn of Ik zei niet hoofdhaar maar hoofdpinHij geeft dus met de
toonverandering aan dat de twee lettergrepen qtekeéngs bij elkaar horen,
maar tegelijkertijd moet hij ook duidelijk makentda een contrast bestaat, en
op welke van de twee lettergrepen dit contrastridan is. Contrast op de eerste
of tweede lettergreep wordt vergeleken met contpshet hele woord, en ook
met contrast onmiddellijk voor of na het doelwoord.
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De resultaten in hoofdstuk vier laten zien dainenet Wenzhou dialect
inderdaad nauwelijks een verschil is in de maniaangp de toonverandering
uitgevoerd wordt als er een contrast speelt opedste lettergroep, de tweede
lettergroep, of het hele woord. Dat laat zien datuoor de spreker belangrijker
is om de samenstelling als één geheel te realise@n al kan hij dan niet
precies aangeven waar het contrast zit. Wel igerverschil tussen de condities
waarbij het contrast binnen het doelwoord ligt, dan condities waarbij het
contrast voor of na het doelwoord ligt (dus op esmder of later woord).
Contrast ergens binnen het doelwoord veroorzaakhetahele doelwoord met
een grotere toonbeweging en een langere duur wdggtsproken. Dit laat zien
dat de sprekers wel in staat zijn om nadruk oo#lértoonveranderde woorden
uit te drukken, alleen dan binnen de beperkingendeatoonverandering.

Ook in hoofdstuk vijf gaat het om toonveranderin@gar deze keer om
een andere soort toonverandering, namelijk tooticodatie. Het gaat om
woorden die maar uit één lettergreep bestaan ensggmende of dalende
tooncontour hebben. Als dit soort woorden in detexinvan andere woorden
wordt uitgesproken, verandert de grootte en/of tdéhgeid van de stijging of
daling. Als bijvoorbeeld op een stijgende toon ween stijgende toon volgt,
wordt de stijging op de eerste toon niet complétgfeuoerd, omdat er anders
niet genoeg tijd is om weer te dalen en de volgestijging vanaf een laag
toonniveau te kunnen beginnen. De eerste stijgrman vaak kleiner en viakker
dan de tweede.

In hoofdstuk vijf gaat het om twee vragen: Is delded, die naburige
tonen op elkaar hebben, anders wanneer twee letpeng samen een zinsdeel
(frase) vormen dan wanneer zij aparte frasen An?%o ja, wat voor invioed
heeft focus op dit verschil? Met betrekking totekrste vraag is het resultaat
gecompliceerd: Er zijn wel verschillen in de mass\tooninvioed tussen twee
lettergrepen binnen een frase vs. in twee aangndezdrasen. Maar deze
verschillen zijn meer zichtbaar als het gaat omoed van de volgende op de
voorafgaande toon, en er is minder invioed vanat@afgaande op de volgende
toon. De soort constructie (een of twee frasenderpositie van het woord
waarnaar gekeken wordt (eerste of laatste pogiiie)dus beide belangrijk. Dit
samenspel kan verklaard worden met hulp van prssbditheorie: Elk frase
heeft maar een prosodisch “hoofd”, en als de tw#erhrepen samen een frase
vormen, is alleen de laatste lettergreep een piragodhoofd”. Prosodische
“hoofden” worden minder beinvioedt door aangreneetahen. De conclusie
volgt dat prosodische “hoofdigheid” de belangrigkstfactor is om
tooncoarticulatie te verklaren.
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Het tweede experiment in hoofdstuk vijf gaat opmieom de vraag hoe
focus de gevonden toonverandering beinvioedt. Bealteen laten zien dat de
stimuli van experiment 1, als ze onder focus wordégesproken, allemaal
minder door de context beinvloed zijn. Toch is &g steeds een verschil tussen
tonen op lettergrepen in de eerste en in de lagssitie. Dit leidt tot de
conclusie dat de invloed van focus op tooncoauiteiiverschilt van de invioed
van prosodische structuur, omdat de laatste ookrdiodus nog steeds te zien is.
De twee effecten zijn dus additief, en niet vagantvan hetzelfde effect.
Andermaal is bevestigd dat focus de fonetischeilde(aplementatie) van
tooncontouren beinvlioedt zonder de fonologischegoaite van de tonen zelf te
veranderen.

Hoofdstuk zes gaat een stap verder en kijkt naamglementatie van
tooncontouren op het zinsniveau. Er bestaat oneitighssen onderzoekers die
beweren dat sprekers hun hele zinnen vooraf plaandret eerste accent in een
zin hoger maken naar mate er een langere zin aeimdwomt, en onderzoekers
die geloven dat sprekers van accent tot accennelanOm de planning van
zinnen in Wenzhou Chinees te onderzoeken, wercknigté van verschillende
zinsdelen zo gevariéerd dat precies kan worden gaage waar elk
lengteverschil invioed heeft. Alle zinnen bestondeih woorden met een
stijgend-dalende tooncontour. Gemeten is hoe hecgpcekers het eerste accent
in elk zinsdeel uitspraken. De resultaten latem zlat sprekers inderdaad de
hoogte van de eerste accenten in elk zinsdeel sidaeen, maar uitsluitend
afhankelijk van hoeveel woorden er in het testaasdhog kwamen. De lengte
van andere zinsdelen had geen enkele inviloed omcdenthoogte in het
testzinsdeel. Voor Wenzhou kan daarom worden geziegdde planning op
niveau van zinsdelen plaats vindt en niet op hegani van de hele zin.

Een tweede onderzoeksvraag in hoofdstuk zes is dwaplexe
syntactische structuren in de toonrealisatie wondeargegeven. Zo hebben de
zinnenMijn neef probeert de grammatica te oefereanMijn neef belooft de
grammatica te oefenewp het eerste gezicht dezelfde structuur. Madweede
zin kan worden uitgebreid tdliin neef belooft zijn moeder de grammatica te
oefenen met de eerste zin kan dit nietMijn neef probeert zijn moeder de
grammatica te oefeneit laat zien dat de twee zinnen verschillentmctuur,
ook al is hun woordvolgorde aan de opperviakte éifsiz. De zinMijn neef
belooft de grammatica te oefenbevat een verzwegen element (PRO) op de
plek waarzijn moederkan staan, waardoor deze structuur complexer nisida
het geval van probeert In hoofdstuk zes is onderzocht of zulke
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structuurverschillen  weerspiegeld worden in de fisobe details
(implementatie) van de tooncontouren.

Hoofdstuk zes laat inderdaad zien dat de impleatient van
tooncontouren in complexe zinnen (zoals nietloven) verschilt van de
uitvoering in minder complexe zinnen (zoals medberer). Men was al eerder
tot een vergelijkbare constatering gekomen vooneinin het Duits en in het
Engels, maar het is interessant om te zien datelé¢z principe ook in het
Wenzhou Chinees werkt.

Het laatste hoofdstuk voor de conclusie gaat nadgnaver manieren
waarop sprekers iets benadrukken voor luisteraarsver welke categorieén
hiervoor belangrijk zijn. In een eerste experimentrdt gekeken hoe sprekers
plaatjes beschrijven als die plaatjes met versaidé voorafgaande vragen
worden gepresenteerd. Zoals al eerder voor andieme is gevonden, gebruiken
de sprekers van het Wenzhou minder bepaalde errlamgnstructies om naar
referenten te verwijzen die nieuw in de context,z§n meer bepaalde en kortere
constructies voor referenten die al uit de voorgaasontext bekend zijn.

In een tweede experiment is gekeken hoe sprekezsiep deze
referenten markeren als de woordkeus vastligt @amdyrvan een script. Het
resultaat is dat de sprekers een drieledig versobiten tussen referenten die
bekend zijn, referenten die onderdeel zijn van zerdie helemaal nieuw is, en
referenten die als zinsdeel specifiek benadruktdewor Dit drieledig verschil
kan worden teruggezien zowel in de hoogte van dedantour als in de lengte
van de woorden waarmee naar de referenten verweaeit. Sprekers van het
Wenzhou gebruiken dus de manier waarop ze toongmriarealiseren om de
luisteraar nauwkeurig informatie te geven over dkelndheid van een referent
in de discours.

Hoofdstuk acht vat de resultaten van de experiamesamen en blikt
vooruit op mogelijkheden voor toekomstig onderzoek.






Appendices

Appendix 2.1

Comparison between published tone sandhi desanptiad the current findings.
Bold = (reasonable) match with contours in the jonesly published literature.
Citation |This |Chen 2000Hou |[Qian |Rose 2000, |You &

forms thesis 1998 [1992 |2002, 2004 |Yang 1998
33+33 42.31| M.M 33.33 44.44 32.33 11.33
33+31 42.31| L.L 22120 4424 21.11 11.13
33+35 42.31| HM.MH | 42.35 52.44 53.23 53.35
33+24 4422 HM.MH | 42.35 52.44 53.23 53.35
33+42 22.44| MLM.HM|22.42 | 44.52|22.4 13.53
33+11 22.35| MLM.HM|22.42 | 44.52| 22.4 13.53

33+313 | 35.42| HM.Lq 35.13 25.2445.311 53.13
33+212 | 35.42| HM.Lqg 35.13 25.2445.311 53.13
31+33 | 31.22| LM 22.33 2244 32.33 11.33
31+31 | 31.22| L.L 22.120 22.2421.11 11.13
31435 | 35.22] HM.MH | 42.35 52.34343.23 53.35
31424 | 35.22| HM.MH | 42.35 52.34343.23 53.35

31+42 | 22.44| MLM.HM|22.42 | 22.52|11.4 13.53
31+11 | 22.35| MLM.HM|22.42 | 22.52]|11.34 13.53
314313 | 35.42| HM.Lq - 25.2435.311 53.13
31+212 | 35.42| HM.Lq - 25.2435.311 53.13
35+33 | 44.22| HM.M 42.33 52.44 53.22 42.33
35+31 | 42.31|HM.ML #42.21 |52.21 | 52.21 42.11
35+35 | 44.22] HM.MH | 42.35 52.34 53.23 53.35
35+24 | 44.22] HM.MH | 42.35 52.34 53.23 53.35
35+42 | 42.31|HM.ML #42.21 |52.21 | 52.1 42.11
35+11 | 44.22] HM.L 42.22 52.22 53.22 42.11

35+313 | 35.42| HM.Lg 35.13 25.2445.311 53.13
35+212 | 35.42| HM.Lqg 35.13 25.2445.311 53.13
24+33 | 31.22| HM.M 42.33] 52.44343.22 42.33
24+31 | 31.22] HM.ML [42.21 |52.21 |343.21 42.11
24435 | 35.22| HM.MH | 42.35 52.34 343.23 53.35
24+24 | 35.22] HM.MH | 42.35 52.34 343.23 53.35
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24+42 31.22|HM.ML 42.21 |152.21 |232.1 42.11
24+11 31.22|HM.L 42.22 | 52.22(343.22 42.11
24+313 | 35.42| HM.Lq 35.13 25.2435.311 53.13
24+212 | 35.42| HM.Lq 35.13 25.2435.311 53.13
42+33 44.22| HM.M 42.33 52.44 53.22 42.33
42+31 42.31| L.L 22120 44.24 32.12 11.13
42+35 44221 HM.MH | - 52.34 53.23 53.35
42424 44221 HM.MH | - 52.34 53.23 53.35
42+42 42 31|HM.ML #42.21 |52.21 | 52.1 42.11
42+11 44,221 HM.L 42.220 52.22 53.22 42.11
42+313 | 35.42| HM.Lq 35.13 25.2445.311 53.13
42+212 | 35.42| HM.Lq 35.13 25.2445.311 53.13
11+33 35.22| HM.M 42.33 52.44 343.22 42.33
11+31 31.22| HM.ML - 52.21/343.21 42.11
11+35 35.22| HM.MH | 42.35 52.34 343.23 53.35
11+24 35.22| HM.MH | 42.35 52.34 343.23 53.35
11+42 31.22|HM.ML |- 52.21 |232.1 42.11
11+11 35.22| HM.L 42.22] 52.22 343.22 42.11
11+313 | 35.42| HM.Lq 35.13 25.2435.311 53.13
11+212 | 35.42] HM.Lq 35.13 25.2435.311 53.13
313+33 | 22.33|Lg.M 21.33 [3.44 | 1.33 1.33
313+31 | 42.31| L.L 22.12 | 4.24 | 31.11 11.13
313435 | 22.35|Lq.MH 21.35 (3.34 | 1.34 1.35
313+24 | 22.35|Lq.MH 21.35 (3.34 | 1.114 1.35
313+42 | 22.42|Lq.HM 21.42 |3.52 | 3.52 1.42
313+11 | 42.31| Lg.L 21.22 3.22| 3.33 1.11
313+313| 35.42| Lqg.Lqg 21.13 3.24] 4.311 1.13
313+212| 35.42| Lqg.Lq 21.13 3.24/ 4.311 1.13
212+33 | 22.33|Lq.M 21.33 (2.44 | 1.33 1.33
212+31 | 42.31| L.L 22.12 2.24| 21.11 11.13
212+35 | 22.35|Lq.MH 21.35 (2.34 | 1.34 1.35
212424 | 22.35|Lq.MH 21.35 (2.34 | 1.114 1.35
212442 | 22.42|Lq.HM 21.42 |2.52 | 2.52 1.42
212+11 | 42.31| Lg.L 21.22 3.22 12.33 1.11
212+313| 35.42| Lqg.Lqg 21.13 3.24/23.211 1.13
212+212| 35.42| Lg.Lq 21.13 3.24{23.211 1.13
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Citation | This | You Zhang | Zhengzhang | Zhengzhang
forms thesis| 2002 | 2007a | 1964a, b 2008
33+33 42.31) 11.33| 55.55 22.33 11.33
33+31 42,31 22.21| 22.13 22.2 11.12
33+35 42.31) 53.35| 42.35| 43.34/22.33 43.34
33+24 44.22| 53.35| 42.35| 43.34 43.34
33+42 22.44| 1353| 2242 213.43 11.53
33+11 22.35| 13.53| 22.42 213.43 11.53
33+313 | 35.42] 53.13] 35.2183 43.12 34.13
33+212 | 35.42] 53.13] 35.2183 43.12 34.13
31+33 31.22| 11.33] 33.55 22.33 11.33
31+31 31.22| 2221 2213 22.2/42.21 11.12
31+35 35.22| 53.35| 42.35| 43.34 43.34
31+24 35.22| 53.35| 42.35| 43.34 43.34
31+42 22.44| 1353| 22.42 213.43 11.53
31+11 22.35| 13.53| 22.42 213.43 11.53
31+313 | 35.42] 53.13| 35.213 43.12 34.13
31+212 | 35.42] 53.13] 35.218 43.12 34.13
35+33 44.22| 42.33| 42.33| 42.33 42.33
35+31 42.31) 42.21 | 42.21 |42.21p2.2 42.21
35+35 44.22| 53.35| 42.35| 43.34 43.34
35+24 44.22| 53.35| 42.35| 43.34 43.34
35+42 42.31) 42.21 | 42.21 42.21 42.21
35+11 44.22| 42.11| 4422 | 42.22 43.11
35+313 | 35.42] 53.13] 35.2183 43.12 34.13
35+212 | 35.42] 53.13] 35.2183 43.12 34.13
24+33 31.22| 42.33| 42.33| 42.33 42.33
24+31 31.22| 42.21| 4221 42.21/22.2 42.21
24+35 35.22| 53.35| 42.35| 43.34 43.34
24+24 35.22| 53.35| 42.35| 43.34 43.34
24+42 31.22| 42.21 | 42.21 42.21 42.21
24+11 31.22| 42.11 | 44.22 42.22 43.11
24+313 | 35.42] 53.13| 35.2183 43.12 34.13
24+212 | 35.42] 53.13| 35.218 43.12 34.13
42+33 44.22| 42.33| 42.33| 42.33 42.33
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42+31 42.31| 22.21| 22.13 2242/21 11.12
42+35 44.22| 53.35| 42.35 43.34 43.34
42+24 44.22| 53.35| 42.35 43.34 43.34
42+42 42.31] 42.21 | 42.21 42.21 42.21
42+11 44,22\ 42.11| 44.22 42.22 43.11
42+313 | 35.42) 53.13| 35.2183 43.12 34.13
42+212 | 35.42| 53.13 35.218 43.12 34.13
11+33 35.22| 42.33| 42.33 42.33/22.33 42.33
11+31 31.22| 42.21| 42.21 42.21/22.2 42.21
11+35 35.22| 42.11| 42.35 43.34 43.34
11+24 35.22| 53.35| 42.35 43.34 43.34
11+42 31.22/ 53.35 | 42.21 42.21 42.21
11+11 35.22| 42.33| 44.22 42.22/213.43 43.11
11+313 | 35.42] 42.21 35.218 43.12 34.13
11+212 | 35.42] 53.13 35.218 43.12 34.13
313+33 | 22.33 1.33 22.55 21.33 01.33
313+31 | 42.31 22.21 22.13 22.2 11.12
313+35 | 22.35/ 1.35 22.35 21.34 01.34
313+24 | 22.35 1.35 22.35 21.34 01.34
313+42 | 22.42| 1.42 22.42 21.42 01.42
313+11 | 42.31 1.11 22.22 21.22 01.11
313+313| 35.42 | 1.13 22.213 21.12 01.212
313+212| 35.42 | 1.13 22.213] 21.12 01.212
212+33 | 22.33 1.33 22.55 21.33 01.33
212431 | 42.31) 22.21| 22.13 22.2 11.12
212+35 | 22.35 1.35 22.35 21.34 01.34
212+24 | 22.35| 1.35 22.35 21.34 01.34
212+42 | 22.42| 1.42 22.42 | 21.4242.21 01.42
212+11 | 42.31 1.11 22.22 21.22 01.11
212+313| 35.42 | 1.13 22.213] 21.12 01.212
212+212| 35.42 | 1.13 22.213] 21.12 01.212
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Possible syllables in Wenzhou, after Zhengzhang82@7ff. Dark shading:
Unattested syllables. Light shading: Mismatch Ztzsagg 2008 — this thesis.

als e |o

ph pha ph3 phe pho

p |pa |ps [pe |PO

b |ba |bs |be |bo

m |ma|ms |me Mo

f |fa fo [fo

vV |va Ve [VO

t" [t"a [t"s | i [thau
t tau
d dai [ c&i |dau
ts" i[tdailtSsi[ts"au
ts tsai [tsei |tsau
dz dzaidzi|dzal
n nai|nsi |nau
S sai | si |sau
z zai | zi |zau
| lai |lei |lau
tc" i[tc"aifli tc"au
te tcai tcau
dz dzai dzau
n |pa nai nau
¢ i |cal cau
i jai jau
K" K'ai |k"ei [K"au
k |ka |ks |ke |ko |ku i ki kau
g |9a |g3 |ge |90 |Qu il g |gau
) |pa |n3 |pe |no nau
? [2a (73 |Pe |20 Tau
h |ha (hs |he |ho

i |fa |3 |Ae [0
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Appendix 3.1

Analysis of degree of lexicalization of the stimutied in Chapter 3 experiments
1and 2.

Criteria:

e M = Morphology: One of the two morphemes is bound

e Se = Semantics: The meaning of the phrase is idipathand cannot (fully)
be retrieved from the meaning of the two parts

e Sy = Syntax: The object cannot be freely movediwithe sentence, for
example in a preverbal position

* Lex =Degree of lexicalization, expressed numelgcal

Experiment 1

Hanzi

Citation forms Translation

M Se Sy Lex

P
L
55
BBk
A
g 7K
537
EE2
MERK
fFIA
AN
IR

H
&
AN

o]
(X

ma24
mall
mall

sd35
t"¢i42
zayll
ha42
ha42
t"ai42
sd35
tdia2
ti£35
K33
tse35
tsa35
tsa35
dey31

433 ‘to buy a car’

t833 ‘to sell a car’

t8¢i42 ‘to sell vegetables’
sg42 ‘to write a letter’
dzau31‘to kick a ball’

ng31 ‘to look for a person’
s5 ‘to drink water’

tou35 ‘to drink alcohol’
gied2 ‘to return a ticket’
zA1 ‘to write characters’
s42 ‘to sing opera’
ng31 ‘to hit a person’
ma31 ‘to open a door’
vall ‘to cook rice’

td'€i42 ‘to prepare food’
mill ‘to cook noodles’
tdu33 ‘to park a car’

/ / / 0
/ 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ / / 0
/ \ / 1



L
Bl
e
B
RS
e
THT
fieh
B
%
BB
ol
ik
ik
il
Hisp
H
'
M
B
s
pu
Thi
i1
173k
St
W
AL

APPENDICES
a4 vu24  ‘torain’ /
t'sz42 s83 ‘toread a book’ /
tdi42 ku33 ‘to sing a song’ /
kw33 Aull ‘to speak’ /
Ki33 tdu33 ‘to drive a car’ /

tie35 dzau3l'to play a ballgame’  /
K33 tay33 ‘to switchonalamp’ /
tsou42 vall ‘to prepare a meal’ /
tied2 vu24 ‘to dance’ /
tay35 t3u33 ‘to wait for the bus’  /
vai3l ku33 ‘to return home’ /
vai3l kai313'to return home’ /
sd435 ju212 ‘to take a bath’ \
K's35 s#2 ‘to take an exam’ v
pe42 may31 ‘to shut the door’ V
/

p'w35 kll ‘to run’

t"9313kai313 ‘to go abroad’ /
t'8313 ma31 ‘to go out’ /
zu24  t433 ‘totake a bus’ /
kw42 sB83 ‘toteach’ /
tsau24 611 ‘to walk’ /
nill s33 ‘to study a book’ /
s33 dz3l1 ‘toraise aflag’ /
p"w35 mu24 ‘to ride a horse’ /
figll  dou3l ‘to shake one’s head’ /
taud42 ts33 ‘cockfighting’ /
t¢id2 mill ‘to meet’ /

pi42 sx33 ‘to be unfaithful’ /

2 2 2 2 2 2 2 =2 2

~ ~

2 2 2 2 2 2 22 2 2 2 2 2 T 2 2

2L 2 2 2 2 2 22 2 2 2 2 2 2 T T2 2 2 =TT s s

NN N NMNRNOMNNMNRNMNNMNNNNMNNMNNMNNNRRPRRRREPRRRER R PRPR
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Experiment 2

Hanzi Citation forms Translation M
I K33 tay33 ‘toswitchonalamp® /[  /
HIW  tsd35 pou212‘to cook meat’ / /
4+ pw33 s83 ‘towrap a book’ / /
Bl pw33 tsB3 ‘to charter a plane’ /A
¥ teaud2 kai313to save the nation’ / /
2 tdd42  kai3l3'to found a state’ / /

¥ mall kai313'to betray one’s country’ /
oty cou33 sg33 ‘to collect one’s thoughts’/

2 2 2 2~
NN P R R
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Appendix 3.2

Stimuli from experiment 2 in Chapter 3. Tone nursliarthe Wenzhou
transcriptions refer to the citation tones on ilkables.

Hanzi Citation forms Translation Type

BN fagd33 daill ‘unit, gang’ disyllabic noun
W fagd3 naill ‘duty disyllabic noun
WA tsB3 pag35 ‘capital disyllabic noun
PA  sB3  pay35 ‘books’ disyllabic noun
BH&  ku33 €35 ‘section chief disyllabic noun
XK ku33 35 ‘head of a household’ disyllabic noun
AL tsB3  saB3 ‘chicken heart’ disyllabic noun
Bty tsB3 sa33 ‘watch movement’ disyllabic noun
b kog33 jg31  ‘park, garden’ disyllabic noun
~ot  koy33 ng31 ‘Christian era; A.D.”  disyllabic noun
£k z6212 dou3l ‘stone’ disyllabic noun
a5 26212 dw3l ‘canteen’ disyllabic noun
il pe212 pou212ish and meat’ disyllabic noun
‘HW ke313 mou212‘flesh and blood’ disyllabic noun
.0 va33  sa33 ‘twisted mind’ disyllabic noun
Ahy  vall sa33 ‘marital infidelity’ disyllabic noun
f¥  pus33 tduo33‘to outflank’ disyllabic verb
f1%  puo33 tdu33 ‘chartered vehicle’ disyllabic noun
A fag33 ped2  ‘to be scattered’ disyllabic verb
s fagd3  tded2 ‘proper restraint’ disyllabic noun
K77 doull hw33 ‘generous’ disyllabic adjective
M5 deill hw33 ‘place, room’ disyllabic noun
JHs K33 sB5  ‘to begin; start’ disyllabic verb
JFk  Ki33 sB5  ‘boiled water disyllabic noun
~ik koy33 42 ‘bulletin; gazette’ disyllabic noun
AT kog33 ped2  ‘to announce’ disyllabic verb
K ka33 sa33 ‘to be concerned’ disyllabic verb
FRLy ta33  sa33 ‘loyalty’ disyllabic noun



230

SN
LI
el
I
I
T
e
Yol
AT
bl
at

APPENDICES

vall kai313‘foreign country’ disyllabic noun
mall kai313‘to betray one's country’ VO-construction
tdd2 kai31l3 ‘Warring States period’ disyllabic noun

tcaud?2 kai313‘to save the nation’ VO-construction
td42 kai313 ‘to found a state’ VO-construction
ts'5i35 so0u212'rat meat’ disyllabic noun
ts3i35 mou212‘to cook meat’ VO-construction
cou3d5 sa33 ‘palm of the hand’ disyllabic noun
cou33 s#33 ‘to collect thoughts’  VO-construction
tes313 sa33 ‘determination’ disyllabic noun
K33 tay33 ‘toturn onthe lightt  VO-construction
puo33 tsB83 ‘charter a plane’ VO-construction

puo33 sB83 ‘wrap a book’ VO-construction
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Appendix 4.1

List of stimuli for the experiment reported in Ckep4. “Target word” lists the
citation forms of the syllables that form the tosandhi domain. Bolding
indicates contrast location in the context question

HH register
a. Target word*'[H  tcop33 kai313'China’

Target sentencefs, il R EJLMFHR,
fu gku  teog kai dasu ki ki kai zza
no | say TARGET FRAME these words

‘No, | say the words Chinesmiversity.’

First syllable focus: ~ f& Ui %[ K W2
ni kw  md Kkai daAu a
you say TARGET FRAME Q
‘Are you sayingAmerican university?’

Second syllable focus:f P Hh g K2 W2
ni kw  tcop 4 daAu a
you say TARGET FRAME Q
‘Are you sayingcentral university?’

Whole target focus:  fX P ANE K2k 2
ni kw vang dafu a
you say TARGET FRAME Q
‘Are you sayingforeign languageuniversity?’

Pre-target focus: s 5 H K2 2
ni ci teoy kai dasu a
you write  TARGET FRAME Q
‘Are you writing Chinese university?’

Post-target focus: ¢ Wi H BURF T2
ni kw  tcogkai dzspfo a
you say TARGET FRAME Q

‘Are you saying Chinesgovernment?’
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b. Target word#[%  td42 kai313 ‘Warring states period’

Target sentencefs, it H[E NI LR,
fu gkuw tdkai decpg Kikikai zza
no | say TARGET FRAME these words

‘No, | say the words Warring states period novel.’

First syllable focus: 1% Ut EH 2N
ni kw  hokai decp a
you say TARGET FRAME Q
‘Are you sayingFrench novel?’

Second syllable focus:#/k A ik S AN T2
ni kw  td tsie decp a
you say TARGET FRAME Q
‘Are you sayingWar novel?’

Whole target focus: /% i Bl AN T2
ni kw  nizepy decp a
you say TARGET FRAME Q
‘Are you sayingcomantic novel?’

Pre-target focus: IR g5 ik [ NG T2
ni ¢ td kai decp a
you write  TARGET FRAME Q
‘Are you writing Warring states period novel?’

Post-target focus: 1 Ut i 1] SRE] b2
ni kw  td kai szteai a
you say TARGET FRAME Q

‘Are you saying Warring states peripthy?’

c. Target word#(%  kuo42 sai313 ‘classroom’

Target sentencefs, kil HAE b LA TR,
fu gku  Kuo sai aei pa ki ki kai zza
no | say TARGET FRAME these words

‘No, | say the words classroom floorboard.’
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First syllable focus: 1% Ut e HAR 2
ni ki p sai ki pa a
you say TARGET FRAME Q
‘Are you sayingbedroom floorboard?’
Second syllable focus:# Wi EIE- bR 2
ni kuw kuo duo deipa a
you say TARGET FRAME Q
‘Are you sayingchurch floorboard?’
Whole target focus:  fx P il e Mo U2
ni kw  tsd su dei pa a
you say TARGET FRAME Q
‘Are you sayingbathroom floorboard?’
Pre-target focus: 2 5 e Mok W2
ni ci kuo sai Gipa a
you write  TARGET FRAME Q
‘Are you writing classroom floorboard?’
Post-target focus: 1 Wt o= wqH
ni kK  Kuw sai t'w ma a
you say TARGET FRAME Q

HL register
d. Target word %5 #£

Target sentencefs,
fu
no

‘Are you saying classroonvindow?’

te35 mu212 ‘socks’

PV MK FIE XJLATR.
gkw temu dti  kikikaizzra
| say TARGET FRAME these words

‘No, | say the words sock shop.’

First syllable focus:

s Pt FE F)E 02
ni kw ms mu ati a
you say TARGET FRAME Q

‘Are you sayingstocking shop?’
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Second syllable focus:f/x P FHAR RS W2
ni kw te 73 d i a
you say TARGET FRAME Q
‘Are you sayingshort jacket shop?’

Whole target focus: 1} i H&K WE e
ni kw  naiji dti a
you say TARGET FRAME Q
‘Are you sayingunderwear shop?’

Pre-target focus: R = ISR Wi W
ni ¢i te mu d i a
you write  TARGET FRAME Q
‘Are you writing sock shop?”’

Post-target focus: 1 Ut TR AF W2
ni kw  temu kopsz a
you say TARGET FRAME Q

‘Are you saying sockompany?’

e. Target word*2%  tcop33 AU212 ‘Middle school’

Target sentencelr,  F&ii HE ik XJLATHR.
fu g ku  teop Au ks sz ki ki kai zzza
no | say TARGET FRAME these words

‘No, | say the words Middle school exam.’

First syllable focus: 1% Ut R EaT
ni kw  dasu ks sz a
you say TARGET FRAME Q
‘Are you sayinguniversity exam?’

Second syllable focus:f Ui Hh3g X W2
ni kw  tcopvap ks sz a
you say TARGET FRAME Q
‘Are you sayingChineseexam?’

Whole target focus: /% Wi HME K W2
ni kw vang k3 sz a
you say TARGET FRAME Q

‘Are you sayingforeign languageexam?’



Pre-target focus:

Post-target focus:

f. Target word: /N3¢

Target sentencef,
fu
no

APPENDICES
R B ik W2
ni ¢i tcop AU k3 sz a
you write  TARGET FRAME Q
‘Are you writing Middle school exam?’
R Bt Hpag B W
ni kw  teog fu v td a
you say TARGET FRAME Q

‘Are you saying Middle schogdrincipal ?’
de3b ma2l12 ‘wheat’

TV AhE FIE XL
pkuw cdema dti ki ki kai zzga
| say TARGET FRAME these words

‘No, | say the words wheat shop.’

First syllable focus: 1% Ut R# s M2
ni kw  dama dti a
you say TARGET FRAME Q
‘Are you sayingbarley shop?’

Second syllable focus: P NK WLE W2
ni kw  dema dati a
you say TARGET FRAME Q
‘Are you sayingmillet shop?’

Whole target focus: 1} P WK WE W2
ni kw  sou ts dti a
you say TARGET FRAME Q
‘Are you sayingvegetableshop?’

Pre-target focus: R 5 INFE MG W2
ni ci dema dti a
you write  TARGET FRAME Q
‘Are you writing wheat shop?’

Post-target focus: R i /N T e
ni kiw dema koptd'd a
you say TARGET FRAME Q

‘Are you saying wheafactory?’
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LH register
g. Target word4 Jil  pu31 313  ‘toothbrush’

Target sentencefs, it Akl EME XJLAFIR.
fu pkuw puse dti ki ki kai zzga
no | say TARGET FRAME these words
‘No, | say the words toothbrush shop.’

First syllable focus: & Wi BE FiJE e
ni kw  fase dti a
you say TARGET FRAME Q
‘Are you sayingshoebrush shop?’

Second syllable focus:fx P TB W W2
ni kw  puks ati a
you say TARGET FRAME Q
‘Are you saying toothasteshop?’

Whole target focus: /% Wi y Tk s 2
ni kw  temu dti a
you say TARGET FRAME Q
‘Are you sayingsockshop?’

Pre-target focus: i = kil s W2
ni ci M S dti a
you write  TARGET FRAME Q
‘Are you writing toothbrush shop?’

Post-target focus: 1 Wt 7 Il e W2
ni ko U jopts'z a
you say TARGET FRAME Q

‘Are you saying toothbrusbontainer?’
h. Target word#ME  vall kai313 ‘foreign country’

Target sentencefs, it AME K RXJLAFIR.
fu pku vakai dasu kikikai zzza
no | say TARGET FRAME these words
‘No, | say the words foreign country university.’
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First syllable focus: 1% Ut H K W2

ni ko  teopgkai daau a

you say TARGET FRAME Q

‘Are you sayingChineseuniversity?’
Second syllable focus:f P PN K2 W2

ni kw  vang dafu a

you say TARGET FRAME Q

‘Are you saying foreigrianguageuniversity?’
Whole target focus: 1§ i) EAR K2 2

ni kw mdiju dasu a

you say TARGET FRAME Q

‘Are you sayingarts university?’
Pre-target focus: R 5 eS| K

ni ci va kai dasu a

you write  TARGET FRAME Q

‘Are you writing foreign country university?’
Post-target focus: ¢ i PEs! BUOE (2

ni kw  vakai dzzp foa

you say TARGET FRAME Q

i. Target word: i it

Target sentencefs,
fu
no

‘Are you saying foreign countrgovernment?’

fiei212 <313 ‘candle’

B wH EIE O XL
gku figisa dti kikikai zzga
| say TARGET FRAME these words

‘No, | say the words candle shop.’

First syllable focus: 1 Ut yApCH FJE M2
ni kw  tagse datia
you say TARGET FRAME Q
‘Are you sayindamp shop?’

Second syllable focus:f/k P 5 4% RN e
ni Kw  Ad tsd dti a
you say TARGET FRAME Q

‘Are you sayingwax paper shop?’
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Whole target focus: 1} i TR WE e
ni kw  temu dtia
you say TARGET FRAME Q
‘Are you sayingsocksshop?’

Pre-target focus: s 5 Pl s 2
ni ci fgl Se dti a
you write  TARGET FRAME Q
‘Are you writing candle shop?’

Post-target focus: 1 Ui =ydl B W2
ni K  fiel sei jogtdza
you say TARGET FRAME Q

‘Are you saying candleontainer?’
j. Target word: if&:  ng24 hu212  ‘grammar’

Target sentencefr, it HIE Kk XJLATFHR.
fu gkw nghu kssz kikikaizzza
no | say TARGET FRAME these words
‘No, | say the words grammar exam.’

First syllable focus: Wi Rk ik W2
ni kw  dhu ks sz a
you say TARGET FRAME Q
‘Are you sayingconstitution exam?’

Second syllable focus:f it B Ik W2
ni kw  ngni k3 sz a
you say TARGET FRAME Q
‘Are you sayinganguageexam?’

Whole target focus:  fx P B 3k 2
ni kw s fu k3 sz a
you say TARGET FRAME Q
‘Are you sayingmathematicsexam?”’

Pre-target focus: R 5 Bk K W2
ni ¢i ng hu ks sz a
you write  TARGET FRAME Q

‘Are you writing grammar exam?’
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Post-target focus: ¢ Wt Bk 2 W2
ni kw  nghu Is3sz a
you say TARGET FRAME Q

‘Are you saying grammaeacher?’
LL register
k. Target word: (%% vay3lAu212 ‘literature’

Target sentencefs, il X% Hik  XJLANFIR.
fu gkuw vapAu kssz kikikai zzza
no | say TARGET FRAME these words
‘No, | say the words literature exam.’

First syllable focus: 1 Ui K¥ W W2
ni kw dasau kz3sz a
you say TARGET FRAME Q
‘Are you sayinguniversity exam?’

Second syllable focus:f Ui &7 K W2
ni kw  vapng kssz a
you say TARGET FRAME Q
‘Are you sayinggrammar exam?’

Whole target focus: /% Wi HME ik W2
ni kw vang kz3sz a
you say TARGET FRAME Q
‘Are you saying foreign language exam?’

Pre-target focus: R = P 3k 2
ni a vay Au kssz a
you write  TARGET FRAME Q
‘Are you writing literature exam?’

Post-target focus:  f Ui P ik W2
ni kw  vayghu Zotsz a
you say TARGET FRAME Q

‘Are you saying literaturenagazine?”’

. Target word: i/l la2120u212 ‘bacon’
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Target sentencefs, it JEN R XJLATHR.
fu pkuw langou tde va kiki kai zzza

no | say TARGET FRAME these words
‘No, | say the words bacon dish.’

First syllable focus: 1% Ui 4 p KM W2
ni kio  pgau nou tdeiva a
you say TARGET FRAME Q
‘Are you sayingbeefdish?’

Second syllable focus:f Ut liE1:7] S T
ni kw  ladz td'ei va a
you say TARGET FRAME Q
‘Are you sayingsausagedish?’

Whole target focus: /% Wi O SR T2
ni kw  douw tdeiva a
you say TARGET FRAME Q
‘Are you sayingtofu dish?’

Pre-target focus: 2 = A KM W2
ni ¢ la ou tdei va a
you write  TARGET FRAME Q
‘Are you writing bacon dish?’

Post-target focus: ¢ Wt & A BE W2
ni kuw la nou vati a
you say TARGET FRAME Q

‘Are you saying bacorestaurant?’
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Appendix 5.1

241

Experimental stimuli used in experiments 1 and Ziapter 5. The following

list depicts the experimental stimuli as used ithbexperiments. Information

given (from left to right):

Hanzi:
MS:

Chinese characters

Morphosyntactic structure of the phrase
Citation forms: Broad transcription of target amwhtext syllables

Target: Lexical tone on target word

Context: Tone sandhi contour on context word

1/0: Conflicting context (1) or compatible corté®)
Translation: English translation of phrase

For the stimuli with the target syllable in finabgition, the two columns giving
the tone information are reversed to reflect thecession of tones in the
stimulus phrase.

Hanzi MS Citation forms Target Context 1/0 Tiatisn

B2 AWV i (li-zai) 24 35-31 1  ‘practice already’
VNN ma (pe-ka) 24 35-42 1  ‘buy a wallet

B a7 AVV i (kog-pe) 24 22-33 1 ‘announce already’
TS VNN ma (uo-tou) 24 22-33 1 ‘buy soy beans’
MER AV dzagp(szed) 24 42-31 0 ‘like always’

L7 VNN - ma (Buo-jg) 24 42-31 0  ‘buy dumpling soup’
CLTH AVV i (ta-mi) 24 44-22 0 ‘meetalready’
#4%3F VNN  dog (pagtau) 24 44-22 0 ‘move the trashcan’
EF52F AV - va (faptau) 31 42-22 1 ‘fight again’

[P VNN vai (jotcou) 31 42-31 1  ‘return to Wenzhou’
R AVV  va (sai-ba) 31 33-22 1  ‘lose again’

MR VNN vai (netcay) 31 33-22 1  ‘return to Nanjing’
W AV va (td-cou) 31 22-33 0 ‘receive again’

iff 5= VNN ni (uo-tou) 31 22-33 0 ‘grind soy beans’
KLEB AVV  va (dauo-sel) 31 35-42 0 ‘rebuild again’

B [E VNN vai (tcorrkai) 31 35-42 0  ‘return to China’
22> AVV  hs (Au-zai) 35 35-31 1 ‘easytolearn’
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M E VNN d (tcopkai) 35 3542 1  ‘miss China’
RISk AVV  hs (fa-lu) 35 35-31 1  ‘easy to duplicate’
TEJ5 VNN  tie(vaiou) 35 35-22 1 ‘hit the empress’
8 AVV  fu (Kw-pe) 35 44-22 0  ‘not broadcast’
TN VNN - d (kuo-tcou) 35 44-22 0  ‘miss Guangzhou’
WL AVV  hs (td-mi) 35 44-22 0 ‘meeteasily
4T VNN tie (tai-tcou) 35 44-22 0  ‘hit the opponent’
HEI AVV A (Szco) 42 42-31 1 ‘like everything’
1% VNN ha (fuo-jg) 42 42-31 1 ‘drink dumpling soup’
P AVV  tsd (td-mi) 42 44-22 1 ‘meetagain’
7N VNN ts (kuo-tcou) 42 44-22 1  ‘reach Guangzhou’
FEIR AVV  tse (jagse) 42 35-42 0 ‘print again’

F|FE VNN  ts(tcorrkai) 42 35-42 0 ‘reach China

P2 AV pi (fu-zai) 42 44-22 0 ‘certainly learn’
¥ VNN - tou (tsd-you) 42 44-22 0  ‘chop pork’

Hanzi MS Citation forms ContextTarget 1/0 Trariskat

Tk AAV  (ketsal) ma  22-33 24 1 ‘simply buy’

BCK VWN - (td-cou) mei 22-33 24 1 ‘receive rice’
M AAV  (tuo-mi) ma  22-33 24 1 ‘deal face to face’
Y VN (td-cou) ma 22-33 24 1 ‘receive a horse’
RS AAV  (gok'a) day  44-22 24 0 ‘hastily move’
2K VWN - (fa-ma) el 44-22 24 0 ‘sell rice’

ZH I AAV  (tcag-d) ma 42-31 24 0 ‘buy every day’
FAE VN (szed) ma 42-31 24 0 ‘like horses’
TS AAV  (vu-d) da 33-22 31 1 ‘talk beforehand’
WSz H VWN - (fa-ma) di 44-22 31 1 ‘sell the land’
KAk AAV  (da-ssp) da 33-22 31 1 ‘talk loudly’

WSZAR VWN - (fa-ma) jww 44-22 31 1 ‘sell a bed’

Mk AAV  (tuo-mi)da  22-33 31 0 ‘talk face to face’
HIE N VWN  (d-sag) nag  22-33 31 0 ‘believe in a person’
THeik AAV  (kgtdai) da 22-33 31 0 ‘simply talk’

B N VN (td-dzag) nayp 31-35 31 0 ‘approach a person’
M4 AAV  (tuo-mi) tie  22-33 35 1 ‘hit face to face’
WO VWN - (td-cou) kau  22-33 35 1 ‘receive a dog’



THEdk AAV
A VYN
2% AAV
XA VYN
PLAE AAV
PR AAV
WK VN
5 AAV
WS4 VVN
NI 9\AY
BT )5 VVN
T AAV
AR VVN
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(ky-tdai) tsau 22-33 35
(tchi-dzhang) ka1-35 35
(tchang+l) tsau 42-31 35
(si-chy) kau 42-31 35
(K'a-ti) tsau ~ 44-22 35
(tsei-ts") s 42-31 42
(szch) tdei  42-31 42
(kptcag) tou  44-22 42
(fa-ma) 44-22 42
(tuo-mi) kwo  31-35 42
(td-dzap) ti  31-35 42
(kpts'ai) hs  22-33 42
(td-cou) pp = 22-33 42

OO O FRPFPFPPFPOOOOLPRLPEk
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‘simply walk’
‘approach a dog’
‘walk every day’
‘like dogs’

‘walk quickly’
‘count once more’
‘like vegetables’
‘chop hurriedly’
‘sell a report’
‘teach face to face
‘approach a shop’
‘simply drink’
‘receive a report’
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Appendix 7.1

Stimulus materials for experiment 1 in Chapter defions prompting subject
focus (SF), VP focus (VPF), or object focus (OF axanscribed below as they
were given by the speaker with whom they were dmdr(see section 7.2.1).
Picture references to the QUIS Reference Manualg&tieas et al. 2006).

0} woman — hit — man(QUIS p.101, sheet 1)

SF (ZA)ni ng 7a tie ki kai re?
which personQ hit this cL male
‘Who hits this man?’

VPF  Kkai ng zzta tsou 7atd z3ke?
CL female Asp  do which thing
‘What is the woman doing?’

OF kai ng zzta tie an ny (A)7?
CL female Asp  hit which personQ
‘Who does the woman hit?’

2) girl — hit — girl (- with hammer) (QUIS p.101, sheet 1)
SF 7Zani nay () jou kikailwtou zzta Kuo

which personQ there.is thicLhammerasp  smack
kai ng mai mai?
CcL female little.child
‘Who is hitting the girl with a hammer?’
VPF kaing maimai Zra  fico (@) ni?
cL female little.child Asp do what

‘What is the girl doing?’

OF kai ng zzta tie an ny (A)7?
CL female Asp  hit which personQ
‘Who is the girl hitting?’

3 girl — hit — car (- with hammer) (QUIS p.102, sheet 4)

SF  2Zni nay () jouKuoluotou tchwlsKu  tdu?
which personqQ there.iscL hammer hit CL car
‘Who hits the car with a hammer?’



VPF

OF
4)
SF
VPF

OF

®)
SF

VPF

OF

(6)
SF

VPF

APPENDICES
kaing mai mai Zra  fico (@) ni?
cL female little.child AsP do what

‘What is the girl doing?’

kaing mai mai zta fe  ani mez2?
cL female little.child Asp  hit which thing

‘What is the girl hitting?’

woman — hit — cow(QUIS p. 79, item 2 picture 2)
(ZA)ni ng (fa) zzta tie ki nay
which personqQ ASP  hit this cCL
‘Who is hitting the cow?’

kai ng zzta ftcp (@) ni?

CL female Asp  do what

‘What is the woman doing?’

kai ng zzta tie Aani nmz?

CL female Asp  hit which thing
‘What is the woman hitting?’

bike — hit — woman(QUIS p. 66, item 4 picture 2)
fani moe zi bikaing teuo teay?

which thing tocLfemale hit

‘What hits the woman?’

kai ng hu sie ani  zzke?

CL female is affected by which thing
‘What happens to the woman?’

ki pu fai da tSu ta ty  (a)ni?

this cL bike AsP  do what

‘Who does the bike hit?’

man — kick — chair (QUIS p.101, sheet 1)
ani ngy A e tfa tay?

which personQ kicks cL chair
‘Who kicks the chair?’

kai ne zzta o (@) ni?

CL male ASP do what

‘What is the man doing?’

rau?
cow
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OF

()
SF

VPF

OF

(8)
SF

VPF

OF

(9)
SF

VPF

OF
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kai ne zzta fed  Zani mez2
CL male AsP  kick  which thing

‘What is the man kicking?”’

girl — kick — boy (QUIS p. 202, item 2)

(P)ni nagy () (zzt)a te kikai ne maimai?
which personqQ ASP kick thiscL male little.child
‘Who is kicking the boy?’

kai ng mai mai zZra  fico (@) ni?

cL female little.child Asp  do what
‘ What is the girl doing?’
kaing mai mai zta e Pani nay  (7)?

cL female little.child Asp  kick  which personQ
‘Who is the girl kicking?’

boy — kick — man(QUIS p. 41, item 1 picture 2)

ani ng A el kikai ne ki?

which personqQ kicks thiscL male

‘Who kicks the man?’

kaine mai maizza tcg (@) ni?

CcL male little.child AsP do what

‘What is the boy doing?’

kaine maimaizza & 2Zani nay (ZA)?

cL male little.child AsP  kick  which personQ
‘Who is the boy kicking?’

woman — kick — ball (QUIS p. 36 item 3 picture 3)
(A)ni n@g 7a e ki kai tcau?

which personqQ kick thiscL ball
‘Who kicks the ball?’

kai ng zzta tcp (@) ni?

cL female AsP  do what

‘What is the woman doing?’

kai ng zzta fed  Zani mez2
cL female AsP  kick  which thing

‘What is the woman kicking?’



(10)
SF

VPF

OF

(11)
SF

VPF

OF

(12)
SF

VPF

OF

(13)
SF
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man — push — caQUIS p.101, sheet 1)
(PA)Nni n@ () zzta t3 ki pu tdu?

which personqQ ASP  push thiscLcar
‘Who is pushing the car?’

kai ne zzta tep (@) ni?

CL male ASP  do what

‘What is the man doing?’

kai ne zzta 3 ani mz?

CL male ASP  push which thing

‘What is the man pushing?’

man — push — (other) man(QUIS p.101, sheet 2)
(7A)ni ng (fa) zzta t3 ki kai ne?

which personQ ASP  push thiscL man
‘Who is pushing this man?’

kai ne zzta tep (@) ni?

CL male AsP  do what

‘What is the man doing?’

kai ne ha Zani ny 7a ts?
CL male OBJ  which personQ push

‘Who does the man push?’

woman — push — girl(QUIS p. 202, item 4)
Aani ng ra t3 kaing mai mai?

which personqQ pushescL female little.child
‘Who pushes the girl?’

kai ng zzta g (@) ni?

cL female AsP  do what

‘What is the woman doing?’

kai ng zzta 3 ani n@y (&)?
cL female ASP  push which persomm

‘Who is the woman pushing?’

boy — pull — man(QUIS p. 202, item 3)

ani ny () zzta la kai ne?
which personqQ AsP  pull cLmale
‘Who is pulling the man?’
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VPF kaine maimaizza ftcg (@) ni?
cL male little.child AsP  do what
‘What is the boy doing?’

OF kai ne mai maizza la ani n@y (A)?
cL male little.child AsP  pull  which personQ
‘Who is the boy pulling?’

(14)  girl — pull — chair (QUIS p. 144, item 5s)

SF (Z2)ni ny () (z2ta la ki ta tay?
which personqQ ASP  pull  thiscL chair
‘Who is pulling the chair?’

VPF kaing maimai zra  fico (@) ni?
cL female little.child Asp  do what
‘What is the girl doing?’

OF kaing mai mai zta la 7ani?
cL female little.child Asp  pull  what

‘What is the girl pulling?’

Practice Item:
(15)
SF

“Bad” answer:

“Good” answer:

OF

“Bad” answer:

“Good” answer:

boy — throw — ball (QUIS p. 144, item 4s)

Aa(ni ng ra ta
which personqQ throws
‘Who throws the ball?’

kai ne mai mai.

cL male little.child

A boy.’

kai ne mai mai z2a
cL male little.child ASP
‘A boy is throwing the ball.’
kai ne mai maizza ta
cL male little.child ASP

‘What is the boy throwing?’
A kai tchau.

NUM CL ball

A ball.’

kai ne mai mai Z%a
cL male little.child ASP

‘The boy is throwing a ball.’

ki kai tau?
thiscL ball

ta ki kai tau.
throw thiscL ball

ani
throw

e z7?
which thing

ta A kai tcau.
throw Num cL ball
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Appendix 7.2
Welcome Message for experiment 1 in Chapter 7.

KD Z NI 5 !
TAFAND B i b B W R R, 33 ) SR N

AL AR PSR WA E R, RIRFAT . W2
AL AR AR S5 7 2P P [ 25 )

WA T, AR IE ORI @ Z58 R, 35 b
TR, BENT IRE . EBE AT VR E Lo

T A o R

Welcome to participate in this experiment!
Please read the experimental instructions careflfiliypu have any questions,
please ask the experimenter.

This experiment lets you look at a picture and asksto answer a question.
Please look at the picture first, and then listethe question carefully. After

having heard the question, please answer it 013 lb&sihat you have seen in the

picture.

Please use complete sentences when answeringdgbtams, and speak in a
natural and easy manner. After answering the quegtiease press the space
bar for the next picture to appear. You may takesafor a few minutes at any
time.

Please press the space bar.
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Appendix 7.3

Target sentences and precursor questions for exeeti2 in Chapter 7.
Focus conditions: BF = Broad focus, SF = Subjecti$o VPF = VP focus, OF =
Object focus

(1) Target sentence:

Brdd  IEFE A .
faba zza tsou va
dad Asp  make rice
‘Dad is preparing rice.’

Precursor questions:

BF & Bl a2

ni kw rfanifa
you say wha®
‘What did you say?’

SF fta A | IETE i W?
Aani ny A zzta tsou va
which personqQ ASP make rice
‘Who is preparing rice?’

VPF Bty EfE AE a2
faba zza tsu faniza
dad Asp do whatQ
‘What is dad doing?’

OF  Bif IEfE M 2 2
faba zza tsou Zani7a
dad Asp  make whaR
‘What is dad preparing?’

(2) Target sentence:

flgs 1B K IRV,
7faba zza ma ne 2z
dad Asp buy groceries
‘Dad is buying groceries.’
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Precursor guestions:

BF

SF

VPF

OF

{5 v ATAm?

ni kw 7anira

you say wha®

‘What did you say?’

fta A W EfE 3K
an ngy 7a zzta ma
which personqQ ASP  buy
‘Who is buying groceries?’

Bles  EfE AE 20 ?
faba zza tsu Zani7a
dad Asp do whatQ
‘What is dad doing?’

Bres  IEAE K 0 ?
7faba zza ma Zani7a
dad Asp buy whatQ
‘What is dad buying?’

(3) Target sentence:
Brgy  IEAE 4R —A Bk

fama zZa ftei Akai nemai mai

mom ASP

‘Mom is carrying a boy.’

Precursor guestions:

BF

SF

VPF

{4 Wi 0 ?

ni kw  7anira

you say wha®

‘What did you say?’

fta A | IEE 1A
7ani ngy 7a zzta e

which personqQ ASP  carry

‘Who is carrying a boy?’

frgd  EFE AE 20 2
fama zza tsu faniza
mom ASP do whatQ
‘What is mom doing?’

carry NUM cL male little.child

G

A kai

RPG?
ne zz
groceries

Bk ?
Ne mai mai
NuUM cL male little.child
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OF [y IEAE  4f YN
fama zZa ftei 7aninay 7a
mom AsSP  carry which person
‘Who is mom carrying?’

(4) Target sentence:

Brgd  IEAE = R

7fama zza la Akai  ng mai mai

mom AsSP drag Num cL female little.child
‘Mom is dragging a girl.’

Precursor questions:

BF & v ATAm?
ni kw  7anira
you say wha®
‘What did you say?’

SF fla A M EfE B A IRIR?
Aani ny A zzta la Akai ng mai mai
which personQ AsP drag NuM cLfemale little.child
‘Who is dragging a girl?’

VPF Bty EfE AE a2
fama zza tsu faniza
mom AsSP  do whatQ
‘What is mom doing?’

OF [l EfE 4 YN
fama z4a la 7aninay 7a
mom ASP drag which persog
‘Who is mom dragging?’

(5) Target sentence:

—5 EE W) —L.

A kai ne zzta vay  Akaing

NUM CL male ASP kiss NumcL female
‘A man is kissing a woman.’
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Precursor questions:
BF & wo A
ni kw 7anira
you say wha®
‘What did you say?’
SF ffa A W EE W AL
ani ny ra zzta vay  Akaing

which personqQ ASP  kiss NuMmcL female
‘Who is kissing a woman?’
VPF  —/ Y IEE E 212
A kai ne zzta tsu  7aniza
NUMCL male Asp do whatQ
‘What is the man doing?’
OF —19 IEE Y YN ki
A kai ne zzta vay rfaninayra

NUMCL male Asp  kiss  which persorn
‘Who is the man kissing?’

(6) Target sentence:

— IEfE 4T —ME

A kai ng zzta tie A doy jau
NUM cL femaleasp  hit NUM CL cow
‘A woman is hitting a cow.’

Precursor questions:
BF kW 4w
ni kw  7anira
you say wha®
‘What did you say?’
SF fla A M IEE 4T —AME?
ani ng 7a zzta tie A doy jau

which personqQ AsP  hit NUM CL cow
‘Who is hitting a cow?’
VPF  —A 1 e E a2
A kai ng zzta  tsu faniza
NUM cL femaleAasp  do whatQ

‘What is the woman doing?’
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OF 4% IEE 4T Wi 2
A kai ng zzta tie 7aniza
NUM cL femaleAasp  hit whatQ
‘What is the woman hitting?’

(7) Target sentence:

—5 B 3 — iR

A kai ne zzta toou Atdda
NUM CL male ASP build Num cL table
‘A man is building a table.’

Precursor questions:

BF & Bl a2
ni kuo Zaniza
you say wha®
‘What did you say?’

SF fla A M IEE iR T ?
Aani ny A zzta teou Atddzu
which personQ ASP  build NumcL table
‘Who is building a table?’

VPF  —1 5 I AE a2
A kai ne zzta  tsu faniza
NUMCL male Asp do whatQ
‘What is the man doing?’

OF —1Y9 IEfE 3 a2
A kai ne zzta tcou Zaniza

NUMCL male AsP  build whatQ
‘What is the man building?’

(8) Target sentence:

Y IEfE W MR
A kai ng zzta ha A bai dzu

NUM cL femaleAspP drink NuMCL tea
‘A woman is drinking a cup of tea.’
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Precursor questions:
BF & Pt -2 2
ni kw raniza
you say wha®

‘What did you say?’

SF fl4 A W IEfE W
an ngy 7a zzta ha
which personqQ ASP

‘Who is drinking a cup of tea?’
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—MAR?
A bai dzu

drink NuMm CL tea

VPF A1 IEE E -2 Wi 2
A kai ng zzta tsu  Zani7a
NUM cL femaleAasp  do whatQ
‘What is the woman doing?’

OF 4% IEfE Ty Wi 2
A kai ng zzta ha 7aniza
NUM CL femaleAasp  drink  whatQ

‘What is the woman drinking?’

(9) Target sentence:

—A BRIk IEAE B 5.
Akai nemai mai z2a la 7a ba
NUM CcL male little.childasPp  drag  dad
‘A boy is dragging dad.’

Precursor questions:

BF &k ¥ flami?
ni kw  7anira
you say wha®
‘What did you say?’

SF o ft4 A W EHE
ani ng 7a zzta la
which personqQ ASP  drag
‘Who is dragging dad?’

VPF  —A BRIk I AE
Akai nemai mai zza  tsu

NUM cL male little.childasp  do
‘What is the boy doing?’

Fif & 2
7a ba
dad

20 ?
raniza
whatQ
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OF

—A BRIk A
Akai nemai mai z4a
NUM cL male little.childasp
‘Who is the boy dragging?

(10) Target sentence:

A IRGK TEAE
Akai  ng mai mai z1a
NUM cL female little.child ASP
‘A girl is scolding mom.’

Precursor questions:

BF & Bl a2
ni kw  7anira
you say wha®
‘What did you say?’

SF fta A M AR
Aani ny A zzta
which personqQ ASP
‘Who is scolding mom?’

VPF  —/~  Zlkik
Akai ngmai mai
NUM cL female little.child
‘What is the girl doing?’

OF  —/  Zolkik
Akai ng mai mai

NUM cL female little.child
‘Who is the girl scolding?’

(11) Target sentence:

A
Akai

NuUM cL male little.childasp

Sk ik IEfE K
nemaimai  z4a tsou

‘A boy is deceiving a girl.’

APPENDICES

LA A N2
la ?aningra
drag which persog

' Rl 4.

Zu 7ama

scold mom

o g

zZu ama

scold mom

B fE -2 2
Zda tsu faniza
ASP do whatQ
IEE 5 A2 A2
Zda zu 7aning A

ASP scold which persoq

A LREE.

Akal ngmai mai

deceiveNuM cL female little.child
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Precursor guestions:

BF

SF

VPF

OF

{5 v ATAm?

ni kw 7anira

you say wha®
‘What did you say?’

ft4 A W TEAE
an ngy 7a zzta

which personQ ASP
‘Who is deceiving a girl?’
—A BRIk TEAE
Akai nemai mai z4a
NUM cL male little.childasp
‘What is the boy doing?’
—A BRIk A
Akai nemai mai z4a
NUM cL male little.childasp
‘Who is the boy deceiving?’

(12) Target sentence:

—AN LRk

Akai ng mai mai

NUM cL female little.child

‘A girl is meeting a boy.’

Precursor questions:

BF  fx W flamie
ni ku 7anira
you say wha®
‘What did you say?’

SF fta A L]
ani ny 7a
which personQ

‘Who is meeting a boy?’
=N kIR

Akal ngmai mai

VPF

NuM cL female little.child

‘What is the girl doing?’

A
zza
ASP

IEAE
zzta
ASP

g A RIR?

tfou  Akai ng mai mai

257

deceive NUM cL female little.child

& 120 ?
tsu 7anira
do whatQ

i 2 N2
tdou  Paninagia
deceive which persan

= —A Rk,
vai Akai nemai mai
meet NUM cL male little.child
o = Bkek?
vai Adkai nemaimai
meet NUM cL male little.child
B fE -2 2
zda tsu faniza
ASP do whatQ
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= Rk IEfE & AFa A?
Akai  ng mai mai zta vai 7aninayra
NUM cL female little.child ASP meet which persoq

‘Who is the girl meeting?’
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