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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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words
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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.
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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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20— Sentence type
— SV(VOvp
== SV(proVO]ip
_ _SV{(pro/5)
18- Jip
B (SVO)ip
fﬂ (CP)cp
£ 167 .
- s
o £
= e
g 0
o i
8 147 ﬁ
== 1]
[1] i
® 1)
2 it
12 §
1
o \ Main clause N Embedded clause y

Normalized time

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
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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.

607

40

20 T

10

Mean fO drop matrix - embedded clause (Hz)

__

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.
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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.






