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ABSTRACT

Prosodic focus involves a diverse range of
phonological and phonetic devices, and cross-
linguistic variation is often subject to the constraints
of the prosodic profile of a language. In tone
languages, the functional load of tones limits the
scope for focus realisation in terms of discrete
categories. The current study investigates whether
tone languages can still realise focus in distinctive
prosodic patterns by examining three closely related
languages: Chengdu dialect (a variety of southwest
Mandarin), Changsha dialect (a variety of Xiang) and
Guangzhou Cantonese. The analysis of pitch and
duration reveals systematic differences in terms of
both phonology and phonetic realisation between
them. It emerges that the three languages demonstrate
various degrees of tonal reduction at pre- and post-
focal positions. We relate the variations in sentence-
level focal prominence to the languages’ lexical-level
tonal prosody, and discuss the results in the light of
metrical properties of tone languages.
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1. INTRODUCTION

The conveying of information structure, especially
focus, has been an important phenomenon in
informing typological studies on prosody. Despite the
diverse phonological and phonetic devices involved
in prosodic focus, the prosodic means available to a
language are subject to constraints within its prosodic
profile [1]. For example, in languages with lexical
stress (e.g. English), focal prominence (or its absence)
is typically realised as the application (or non-
application) of pitch accents to lexically stressed
syllables. This is reflected in the autosegmental-
metrical theory (AM) by the association of pitch
accents with metrically strong syllables [2]. In
contrast, languages lacking lexical stress (e.g. Korean)
do not have such an anchor for pitch accents and thus
rely more on prosodic phrasing. Nevertheless, there is
no straightforward relationship between focus
encoding and the lexical prosody of a language, as the
phonetic realisation also interacts with other
language-specific constraints such as syntactic and
semantic features [3]-[5].
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In tone languages, prosodic encodings of focus are
subject to the constraint of preserving tonal categories,
which limits the scope for realising focus in discrete
categories. Previous studies have focused on the
gradient  phonetic  effects, primarily pitch
modification, which is often accompanied by duration
and intensity changes [6]-[8]. However, recent
studies also suggest that variations of focus marking
in terms of discrete categories might exist even within
closely related tonal languages. At the on-focal
position, for example, Cantonese and Southern Min
have been found to be more limited in f0 modification
than standard Mandarin and only consistent in
showing a durational change [9][10]. At the post-
focal position, tone languages also differ in having
post-focal compression or not [11]-[13].

This study extends previous comparative studies
by investigating the realisation of prosodic focus in
three Chinese languages. Furthermore, we relate the
variations in focal prominence to other aspects of
their prosodic systems, particularly the reduction in
lexical prosody (cf. Standard Mandarin neutral tone).
Finally, we discuss the implications of our findings
for wunderstanding the underlying metrical
organisation of tone languages.

2. METHODOLOGY

Three dialects from distinct Chinese language
families were chosen: Chengdu dialect (a variety of
southwest Mandarin), Changsha dialect (a variety of
Xiang) and Guangzhou Cantonese.

2.1. Materials

Target sentences with SVO structure were
constructed in each language. In Chengdu and
Changsha, the subject (S) was a name prefix plus a
commonly used name, and the monosyllabic verb (V)
carried the same tone as the name. The object (O) was
also designed to be a disyllabic word with the first
syllable carrying the same tone as the preceding name
and verb, and the second syllable being a suffix
(examples below; the key syllables that were
designed to carry the same tone are in bold). The
Cantonese dataset, collected at an earlier time and not
designed for comparison with other languages, did
not control for tone on the object nor the type of
onsets. However, it will not affect our ability to



ICPhS

4. Speech Prosody

address the main research question, which is how the
tonal contour of the same sentence changes in
different focus conditions. Two tonal conditions on
the key syllables which demonstrated comparable
pitch contours across the three dialects are reported
here: a maximally dynamic contour reaching the
ceiling of the tonal space (‘dynamic’ group: Chengdu
T3[53], Changsha T4[45], Cantonese T2[35]) and a
relatively static tonal contour (‘static’ group:
Chengdu TI1[45], Changsha T3[42], Cantonese
T1[55]). The numbers are tonal representations in
Chao number for citation syllables, but Changsha
T3[42] undergoes sandhi and changes to [44].

(1) Chengdu:

ciav53  jmS3  maiS3  1s0 pa53 jis3 ts10

Name Name Verb Aspect  Classifier Noun Suffix
Prefix marker

Xiao-yin bought a chair

(2) Changsha:

ciav42  jm4S mai45  ta2l tsa34 ioud5  tsi33

Name Name Verb Aspect  Classifier Noun  Suffix
Prefix marker

Xiao-ying sold a grapefruit

(3) Cantonese:

a33 jip35  hau35 035 tfet5-fapl  kei35  fenS5
Name Name Verb Aspect  Number Numb  Noun
Prefix marker -er

A-ying achieved seventy -ish points

The target sentences were elicited under various
focus conditions, including the three reported here
(Table 1), which were all induced by wh-questions,
but targeted either subject, object or neither (broad
focus). The Cantonese dataset did not contain an
object focus condition.

Table 1: Focus conditions

Condition | Prompt Answer

Broad What Xiao-yin brought a basket.
focus happened?

Subject Who brought a | Xiao-yin brought a basket.
focus basket?

Object What did Xiao- | Xiao-yin brought a basket.
focus yin bring?

2.2. Recording Procedure

Native speakers of Chengdu (10, £=5), Changsha (8,
f=4) and Cantonese (13, f=6) were recorded in a quiet
room locally. Participants were presented with an
audio recording of the prompt question (recorded by
a native speaker) together with the written mini-
dialogue, in order to resemble the environment of
natural dialogues. Focus and tonal conditions were
semi-randomized, with the broad focus condition for
each sentence always appearing first. Each sentence
was recorded three times (twice in Cantonese).
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2.3. Annotation and Analysis

The recordings were segmented using The Penn
Phonetics Lab Forced Aligner (P2FA) [14]. Although
developed for Mandarin Chinese, adapting the
dictionaries to fit other Chinese languages yields
reasonably good performance given the similar
syllable structures. The automatically aligned
boundaries for onsets and rhymes were manually
corrected. We then extracted duration of the syllable
and f0 from ten equidistant time points of the rhyme.
A set of Praat [15] scripts was developed to facilitate
the process (scripts can be retrieved from [16]).

In the analysis, f0 was converted to semitones with
each participant’s average f0 as their base [17]. We
built generalised additive mixed models (GAMM) to
analyse the effects of focus, tone (dynamic/static),
and language on f0 contours, using R [18] and the
mgcv package [19]. We also included factor smooth
to model the non-linear random effect of the tone and
focus conditions for each speaker. The final model
was corrected for autocorrelation and fitted with the
scaled ¢ distribution [20]. Duration was analysed
using linear mixed-effects models (LMM), including
focus, tone, language, position (Prefix, Name, etc)
and their interactions as fixed effects and a random
intercept for each speaker.

3. RESULTS

Figure 1 (left) shows the average f0 contours of the
dynamic group on the five key syllables. The
visualisations can be inspected in two ways. From a
paradigmatic perspective, we can compare the f0
contours ‘vertically’ at the same position, which
reveals the effect of different focus conditions. While
this may be influenced by different baselines (e.g. a
higher overall fO under broad focus due to all new
information), a syntagmatic perspective can reveal
how focus changes relative prominence within a
focus condition by comparing the pitch level of
different positions ‘horizontally’. Viewing the f0
contours of Chengdu and Changsha paradigmatically,
at the position ‘Object(Syll)’, the fO contour of
subject focus condition (blue solid line) is
significantly reduced compared to the object focus
(orange dashed line) and broad focus condition (grey
dotted line), indicating that post-focal material is
realised with reduced pitch range. In contrast, the {0
contour in Cantonese barely changes. Similarly, at the
position ‘Name’, the fO contour of object focus
condition also shows some degree of compression
compared to that of subject focus and broad focus in
Chengdu and Changsha, indicating a ‘pre-focal’
compression. At both positions, Chengdu has a higher






