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Intonation is a means of structuring discourse and one of its functions is to highlight new or contrasting
information, i.e., focus. Speakers of different languages use a range of prosodic cues to mark focus.
Compared to non-tonal languages such as English, tonal languages use pitch to distinguish lexical tones
and focus marking. Determining the interplay between intonation and lexical tone is therefore important.
Previous studies found that tonal languages use different strategies to mark focus. For example, some use
an increase (e.g., Mandarin Chinese), others a decrease in pitch (e.g., Kammu). The Vietnamese language
has six lexical tones and is particularly interesting for examining pitch contours in focus marking. In this
article, we present a production study with 70 Northern Vietnamese speakers. Participants read six
sentences aloud under two different conditions (narrow/wide focus). In each sentence, focus marked a
single noun (‘focus item”) which occurred in the final position of the sentence and carried one of the six
tones. Acoustic analyses of the focus item showed that Vietnamese speakers realized focus with significant
differences in pitch at the beginning of the word, but the strategies to increase or decrease pitch varied
across tones. Our findings add important insights to the discussion about Information Structure and the role
of intonation in tonal languages by analyzing the use of prosodic cues in a complex tone system. The large
number of speakers in our study also adds further methodological rigor compared to other studies, which

often rely on a few speakers.

Keywords: Information structure, focus, intonation, speech production, Vietnamese



1 Introduction

Intonation is central to the study of Information Structure in the world’s languages. Linguists have
been especially interested in the realization of focus in sentence processing and production. Focus
is used to highlight new or contrastive information in discourse and can be realized with
specialized particles, word order, or intonation, thus playing a role at the linguistic levels of syntax,
morphology, and phonology (Krifka 2006). Research on prosodic focus traditionally concentrated
on languages in which intonation plays a predominant role in structuring information, such as
German, English, or Dutch (e.g., Baumann et al. 2007; Gussenhoven 2007; Peters, Hanssen, &
Gussenhoven 2014). The marking of focus with phonological features in a tonal language was first
systematically studied by Xu (1999). Although it would intuitively make sense that languages with
lexical tone make less use of intonation for pragmatic purposes, several languages show a complex
interplay between lexical tone and intonation. Speakers of Mandarin Chinese realize focus in a
non-sentence-final position with a rise in pitch for the focused word and a fall or compression
following the focus (Xu 1999). Studies on Vietnamese showed that in addition to pitch, duration
and intensity are used to mark focus (Jannedy 2007; Brunelle, Ha & Grice 2012; Michaud &
Brunelle 2016). However, there seems to be variation across low and high tones as well as inter-
speaker variation (Brunelle 2017).

From a cross-linguistic viewpoint, Vietnamese is ideal to study prosodic cues for focus
marking in tonal languages due to its complex tonal system with six tones. Previous studies did
not systematically compare wide versus narrow focus marking across a large number of speakers.
Their analyses were based on a limited sample of 2 to 24 speakers. Although differences in focus
marking between male and female participants were reported, generalization of these is difficult
due to the small number of speakers. Thus, our study adds further insights to focus marking with
intonation in Northern Vietnamese with recordings of focus production for each of the six tones
from 70 participants (45 female and 25 male) in a controlled setting. The results indicate that the

strategies speakers use for marking focus differ for high and low tones.



2 Using intonation for focus marking

Prosodic cues for focus marking play a role in the processing of language in that they activate
focus alternatives (Krifka 2006; Braun & Tagliapietra 2010; Husband & Ferreira 2016; Yan &
Calhoun 2019, Tjuka, Nguyén & Spalek 2020; Koch & Spalek 2021). It is thus important to
investigate how speakers incorporate intonation in utterances to mark focus. The change of pitch
patterns for intonation and lexical tone has been described for several tonal languages (for a
detailed overview, see Gussenhoven 2004). The following sections provide an overview of the
different prosodic cues used for focus marking in tonal languages in general and in Vietnamese in

particular.

2.1  Focus marking with intonation in tonal languages

Of the world’s 7,000 languages, 527 languages have a sufficient description of their phonological
system. The majority of these, 307, are non-tonal languages (Maddieson 2013).! Tonal languages
are subdivided into two classes: Simple versus complex tone systems, 132 and 88 languages,
respectively (Maddieson 2013). Many languages of South East Asia, including Vietnamese and
Mandarin Chinese, are classified as having a complex tone system.

Mandarin Chinese has a complex tone system with four lexical tones. Research on how
Mandarin Chinese speakers encode different types of focus showed a complex interplay between
intonation and lexical tone. Xu (1999) found that, in addition to pitch, duration and intensity are
used to introduce new or contrastive information. The findings were based on recordings of eight
speakers (4 male, 4 female). Although more recent research supports the conclusion that duration
and intensity mark focus in Mandarin Chinese, the role of pitch seems to be more intricate (Ouyang

& Kaiser 2015). The two functions of the pitch contours for distinguishing tones and focus are

! Note that the distribution may not represent the overall picture since the sample was based on sufficient description rather
than balancing the languages across geography, genealogy, and linguistic diversity.



difficult to separate in an acoustic analysis. For their study, Ouyang and Kaiser (2015) recorded
ten speakers (5 male, 5 female). Results of production studies showed that contrastive (i.e.,
corrective) information was characterized by a change in pitch, duration, and intensity while
introducing new information showed less change in pitch and duration and no change in intensity
(Ouyang & Kaiser 2015). The study demonstrated that pitch ranges in the contrastive focus
condition were extended for the minimum and maximum bound, but the difference in high versus
low tone was not analyzed. According to Chen and Gussenhoven (2008), lowering pitch for low
tones may result in a creaky voice which makes the speaker sound raspy and is therefore avoided.
However, there is, as of yet, no study that assessed differences in pitch range in low tones further.

Kammu, an Austroasiatic language spoken in Laos and in some parts of Vietnam, Thailand,
and China, shows another pattern in focus marking with intonation. There are two major dialect
groups: Eastern Kammu versus Northern and Western Kammu. The latter dialects have developed
a tone system with two lexical tones in recent years, whereas Eastern Kammu does not use tone to
distinguish lexical meaning (Karlsson, House & Svantesson 2012). The study analyzed recordings
of ten speakers (7 male, 3 female) for the non-tonal dialect and 14 speakers (6 male, 8 female) for
the tonal dialect. The comparison of focus marking in the non-tonal versus tonal dialect revealed
that focus is marked with a rising intonation contour, but the lexical tone affects the realization of
focus marking in Northern Kammu by neutralizing the pitch rise used for focus intonation in words
with a low tone. Karlsson et al. (2012) proposed a hierarchy that speakers of the tonal dialect use
to maintain lexical tone before marking phrase-final boundary tone and focus. They reported that
the falling lexical tone is in contrast with the rising intonation contour that marks focus and thus,
speakers neutralize or use an even lower pitch range to mark focus for the low tone.

The complex interplay of intonation and lexical tone is challenging to tease apart. Another
difficulty is that focus types, the position of the focused element, and the complexity of tone

systems vary greatly across available studies. Furthermore, most studies could not investigate



individual differences systematically due to the small number of speakers ranging from 2 to 24

participants in the above studies.

2.2 Using intonation to mark pragmatic functions and focus in Vietnamese

Vietnamese belongs to the Austroasiatic language family and there are three dialect groups:
Northern Vietnamese, Southern Vietnamese, and Central Vietnamese (Hoang 1989; Vii 1982).
One of the main differences between the dialects is that they vary in their tone inventory. Since
the present article investigates focus marking in Northern Vietnamese, which is the standard
variety, we will concentrate on the six-tone system. The tones in Northern Vietnamese are
expressed by combining pitch and voice quality (see Tab. 1). There are three high tones — sdc, ngd,
ngang — and three low tones — huyén, héi, ndng (for a detailed description of tone perception and
production, see Brunelle 2009; Brunelle, Nguyén & Nguyén 2010; Brunelle & Jannedy 2013). The

tones are indicated by a diacritic above the vowel.

Table 1. The Vietnamese tone system with six tones realized in the standard Northern dialect.

Tone Description Example Translation
sdc high-rising mad mother
nga high-falling-glottal ma code
ngang mid-level ma ghost
huyén low-falling ma nevertheless, but
hoi low-rising md tomb, grave
nang low-falling-glottal ma rice seedling




In addition to a complex tone system, Vietnamese speakers make use of intonation to mark
different pragmatic contexts (Thompson 1965). Different sentence types — declarative,
interrogative, and imperative — are distinguished by changes in global FO contour, syllable length,
and intensity (D3, Tran & Boulakia 1998).2 The study by Ha (2012) investigated short utterances
in a corpus of telephone calls by 43 Northern Vietnamese participants (20 male, 23 female). When
using discourse particles in certain contexts such as backchannels and turn-yielding, the lexical
tone is overridden by the intonation (Ha, 2012). However, there is no systematic realization of
intonation for specific pragmatic contexts across speakers (Ha, 2012). Based on an analysis of 16
speakers (7 male, 9 female), Brunelle et al. (2012) showed that prosodic cues are used to express
the particle khong ‘empty, no, only’ in different contexts, but they also found an inter-speaker
variation due to speaker-specific strategies for using pitch. Thus, intonation contours may not be
fully grammaticalized in the Northern Vietnamese dialect.

To mark focus, Vietnamese speakers can use focus particles and intonation (for an overview,
see Michaud & Brunelle 2016). The particles thdm chi ‘even,’ chi ‘only,” and ca ‘also’ function
as syntactic markers and are used systematically to indicate focus (Hole 2008; Hole 2013; Erlewine
2017). Intonation, on the other hand, seems to be less systematic but has been described to occur
for certain types of focus marking. Jannedy (2007) found in a question-answer paradigm that
speakers of Northern Vietnamese used different intonation contours depending on the position of
the focused element. In subject- and verb-focus utterances, a rise in pitch occurred sooner than in
sentential- and object-focus sentences. The focused element was accentuated and lengthened.
Furthermore, the participants were able to correctly associate intonation patterns with the
respective question, indicating that prosodic cues are used more systematically than expected
(Jannedy 2007). The findings were based on two speakers (1 male, 1 female) and thus, exhibit
variation in pitch values across speakers. However, inter-speaker variation for duration patterns

was not found. Michaud and Vu-Ngoc (2004) showed that words with tone ngng receive a rising

2 The authors do not specify the number of speakers on which the results are based.



pitch contour for emphasis, but duration varied across speakers. Their analysis was based on four
speakers (3 male, 1 female). In contrast, Miller et al. (2015) found no changes in pitch and
phonation in a new information focus versus non-focus condition for tone séc and tone ngd across
nine speakers (2 male, 7 female), but they were expressed with a change in duration and spectral
energy to mark focus. These results also reflect some of the findings of focus marking in Southern
Vietnamese (Brunelle 2017).

Studies investigating focus marking with intonation are characterized by the fact that they
vary greatly in scope. They discuss different types of focus, such as marking new or contrastive
information. The position in which the focused element occurs varies from study to study, and not
all studies analyze all the tones of the Vietnamese tone system. Furthermore, some studies use
individual sentences, others a question-answer paradigm. These disparities make it difficult to
define a general strategy for focus marking in Vietnamese. In addition, the studies discussed here
use a small set of speakers sometimes not balanced across gender which contributes to the speaker-
dependent variation. It would be desirable to introduce more methodological rigor including
statistical analysis (for a critical review, see also Xu 2011) based on a sufficient number of speakers
to the study of intonation in Vietnamese. Thus, we present a study with 70 Northern Vietnamese
speakers producing sentences including a focus item carrying one of the six tones in a narrow and
wide focus condition. Statistical analysis was performed for each word in each focus condition for
male and female participants. Due to the non-linear effects of focus intonation, we used
generalized additive models (GAMs) that include smooth functions of co-variates instead of
standard linear co-variate effects (used by generalized linear models) to capture the nuances of the

intonation curve (further details in Section 4).



3 Method

3.1 Participants

In total, 71 participants took part in our production study. One participant had to be excluded from
further analysis since there were technical issues with the recordings. The remaining 70
participants were native speakers of the Northern Vietnamese dialect aged 19 to 39 years (M =
25.44, SD = 4.64). Forty-five participants were female and 25 were male. Table 2 shows a
summary of the participants’ years spent in Germany, language proficiency, and educational level.
The data reported here were part of a larger study, the main results of which have been reported

elsewhere (Tjuka, Nguyén & Spalek 2020). Participants were paid 12 euros for their participation.

Table 2. Distribution of variables across the 25 male and 45 female participants.

Age Years spend in | Learning Educational level
Germany German
(mean) (SD) | (mean) (SD) (in years) (degree)

High | Bachelor | Master
school

Male 27.48  6.06 2.58 2.11 3.24 31 12 2

(n=25)

Female | 2431 3.18 2.8 1.5 3.74 10 8 7

(n =45)

All participants were able to converse in at least one other language than Vietnamese, i.e.,
German or English or both. However, they grew up in a monolingual household in Vietnam until
the age of 15 and acquired English at school. To control for language attrition, we conducted a
post-hoc proficiency survey. We used the Vietnamese translation by Pham and Nguyén of the
Language Experience and Proficiency Questionnaire (LEAP-Q, Marian, Blumenfeld, and
Kaushanskaya 2007). Out of the original 71 participants, proficiency scores for 59 participants (38
female and 21 male) were collected. The results showed that Vietnamese was the dominant

language even for speakers with the highest proficiency in German.



3.3 Material

The material for the production study included six short stories with two context sentences (1),
followed by a narrow focus question and answer (2) or a wide focus question and answer (3). The
Supplementary Material (https://osf.i0o/6e8ua/) includes all sentences with English translations.
(1) Lan thdy c6 tém, cua va ngao & cho. Cé dy rat thich an thuy san.
Lan saw shrimps, crabs, and clams at the market. She loves to eat seafood. (context)
(2)  C6 dy dd mua gi? Cé dy dd mua [TOM].
What did she buy? She bought [SHRIMPS]r. (narrow focus)
3) Chuyén gi xdy ra tiép theo? Cé dy dd mua tém.

What happened? She bought shrimps. (wide focus)

The stories were structured based on Tjuka et al. (2020) in which similar stimuli were used for a
memory recall experiment. The first sentence introduced a protagonist and three list items of the
same taxonomic category (e.g., shrimps, crabs, clams). The list items were controlled for tone and
number of morphemes in that each list item in a particular sentence had the same tone and consisted
of the same number of morphemes. The question after the context asked either which item of the
list was chosen by the protagonist (narrow focus) or generally what happened next (wide focus).
The answer included one of the list items (e.g., shrimps). Each tone was realized in the narrow and

wide focus condition by each participant.

3.2 Procedure

Participants were recruited to take part in an on-site laboratory experiment. They signed an
informed consent form and a form about data protection. The production study followed a memory
recall experiment described in Tjuka et al. (2020). After the experiment, participants received an

oral instruction of the procedure for the sentence reading task. The communication between the



experimenter and participant was done in German or English, depending on the participant’s
preference. The participants also received a written instruction of the task in Vietnamese (see
Supplementary Material: https://osf.io/6e8ua/). They were instructed to read out loud the target
sentences as naturally as possible and imagine the task as a role-playing exercise.

The sentences produced by the participants were recorded with a Sennheiser PC8 headset with
an integrated microphone connected to an Olympus digital dictation device WS 853. The
microphone was positioned directly in front of the participant’s mouth. The task was conducted in
a quiet laboratory. The experimenter positioned the piece of paper with the instruction and the
sentences on one page directly in front of the participant and started the recording. Participants
read out loud each target sentence with a small pause in between. The procedure took no longer
than 10 minutes for each participant. The recordings were afterwards annotated and analyzed with

Praat Version 6.1.27 (Boersma & Weenink 2009).

3.3 Pitch Analysis

We conducted the FO analysis in Praat Version 6.1.27 (Boersma & Weenink 2009). Since pitch is
difficult to measure automatically, we determined the estimates for the FO contour on the basis of
the pitch range for each speaker by applying the two-step method proposed by Hirst (2011). We
used the raw audio recordings to create an FO object for each of them in time steps of 0.1 seconds
with a minimum FO of 50 Hz and a maximum of 700 Hz.

We normalized the duration of each word, by dividing each word into 100 time steps and
extracted for each time slice the mean and its standard deviation of the FO in Hz as well as the
minimum and maximum FO value in Hz. This procedure resulted in 4,849 data points from 70

speakers.



4 Results

The data points were analyzed statistically by applying generalized additive models (GAMs).
GAMs are regression models that capture non-linear effects (for a detailed description, see Wieling
2018), and are therefore well suited to analyze the differences in the tone contours contrasting the
narrow and wide focus condition in our data set.

In particular, we analyzed the interaction between pitch and lexical tone, which show non-
linear effects of focus and tone on F0. To achieve this, we labeled each word in such a way as to
provide information about its tone and its focus condition. For example, the word cay, which is
expressed with the low-falling tone huyén, is labeled as “huyen_low NF” for the narrow condition
and “huyen_low_WEF” in the wide focus condition. This allowed us to compare the pitch contours
on words in relation to their focus condition.

We found the best model by gradually increasing its complexity and evaluating whether
the increased complexity made the model better in terms of the Akaike Information Criterion
(AIC) score. The procedure resulted in the best model consisting of mean FO as the dependent
variable, and the factors participant sex, a smooth for time by focus_tone, and random effects for

speaker and word (see Table 3).



Table 3. Smooth functions of covariates for GAM of pitch contour (meanPitch ~ Sex + s(Time, by
= tone Focus, k = 50) + s(Speaker, bs = "re") + s(Word, bs = "re")). Family: Gaussian, link
function: Identity.

Parametric coefficients:

Estimate  Std. tvalue  Pr(>|t|)
Error
(Intercept) 197.195  7.759 25.41 <2e-16 oAk
Sexm -86.231  4.834 -17.84  <2e-16 kokk

Approximate significance of smooth terms:

edf Refdf F p-value
s(Time):tone Focushoi low NF 3.681 4.545 3.515 0.007403 **
s(Time):tone Focushoi low WF 3.810 4.695 4.846 0.000313  ***

s(Time):tone Focushuyen low NF 7.638 9.275 2.808 0.003105 **
s(Time):tone Focushuyen low WF  4.307 5.240 3.054 0.010498 *
s(Time):tone Focusnang low NF 1.002 1.003 28.214 <2e-16 ok
s(Time):tone Focusnang low WF 19.678 22958 5.374 <2e-16 oAk
s(Time):tone Focusnga high NF 25.186 26.433  9.445 <2e-16 ok
s(Time):tone Focusnga high WF 16.321 18.944  6.216 <2e-16 ok
s(Time):tone Focusngang high NF  2.542 3.124 3.161 0.021473 *
s(Time):tone Focusngang high WF  10.253 11.623 5.113 <2e-16 ok

s(Time):tone Focussac_high NF 14.234 16.059 5.534 <2e-16 ok
s(Time):tone Focussac_high WF 16.617 18.445 14.719 <2e-16 ok
s(Speaker) 65.381 67.000 50.960 <2e-16 ok
s(Word) 3.736 5.000 15.943  <2e-16 ok

R-sq.(adj) = 0.753 Deviance explained = 75.5%
fREML = 86078 Scale est. =373.13 n=21332

The statistical analysis presented in Table 3 shows that there is an effect of focus on the
realization of the tone of a word. The use of GAMs to analyze the 4849 data points from the pitch
contours of 70 speakers allowed us to gain a nuanced and detailed insight into the interplay
between intonation and lexical tone. Figure 1 illustrates the differences between both focus
conditions (narrow versus wide focus) in the pitch contours of each tone (left: high tones, right:
low tones). The graphs show that the differences in pitch are restricted to parts of the words. In

other words, not the entire word is affected by a change of pitch due to focus marking. Although



there is a large variation in pitch ranges at the end of the words, this is likely due to the sentence-
final position of the word. Significant differences in pitch are mainly found at the beginning of the
word, except in the word nhén for the tone nang (low-falling-glottal). Here, the difference is

restricted to the middle of the word.
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Figure 1. Difference of pitch contours in the narrow versus wide focus condition for each tone
based on the best performing model. The high tones sdc, ngd, ngang are given on the left side, and
the low tones huyén, héi, ning are on the right side. The gray curve illustrates the variation in the
estimated difference in mean pitch over time. The areas marked in red demonstrate the windows

of significant difference.



To illustrate the differences in pitch contours for the narrow and the wide focus condition,
we created smooth graphs based on a simplified version of our model (see Figure 2).°> The graphs
demonstrate the variation of pitch contours for each tone (left: high tones, right: low tones) in the
two focus conditions (blue: narrow focus, red: wide focus). The lines show the different strategies
of pitch increase and decrease to mark focus. Almost all words show a striking variation in the
pitch ranges, except for the word vdi for the tone héi (low-rising). Especially for the tones sdc
(high-rising) and ngang (mid-level), the inter-individual speaker variability in focus marking
strategies is large. In comparison, for the tones nga (high-falling-glottal) and nang (low-falling-
glottal), a decrease in pitch is used to mark focus. Only the word cdy for the tone huyén (low-

falling) is produced with a rise in pitch in the narrow focus condition.

3 Due to the properties of the algorithm built into the mgcv package (Version 1.8-40, Wood 2022) that we used to model the
results, we applied a different model to represent the pitch contours for both focus conditions (narrow and wide focus). The model
also estimates the differences in mean pitch for each tone, so that the scales of the x-axis in the graphs are different.
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Figure 2. Pitch contours in the narrow (blue) and wide (red) focus condition for each tone. The
high tones sdc, ngd, ngang are given on the left side, and the low tones huyén, hoi, ning are on the
right side. The lines illustrate the production of estimated difference in mean pitch in both focus

conditions with confidence bands showing the variation across speakers over time.

5 Discussion

In the present study, we examined the pitch contours for marking focus in the six lexicalized tones
of Northern Vietnamese. We used a set of sentences introducing a context, question, and target
sentences to survey the focus production under two conditions: narrow (new information) versus

wide focus. Seventy Northern Vietnamese speakers read out loud the target sentences containing



a focus item with one of the six tones in the last position of the sentence. As of yet, our study is
the only study recording focus production in Vietnamese across a large number of speakers and
analyzing them with advanced statistic measures. We performed a pitch analysis based on an
estimate of the individual pitch range for each speaker (Hirst 2011). To capture the non-linear
pitch contours, the differences in FO in the two focus conditions were then analyzed with
generalized additive models (GAMs). The results showed that tones are realized differently in the
two conditions. In most parts of the word, but especially at the beginning of the word, pitch
contours differed statistically significantly across the focus conditions. To mark narrow focus,
Northern Vietnamese speakers used different strategies of increasing and decreasing pitch
depending on the lexical tone.

Our results support only partially the findings of earlier studies on focus marking with
intonation in Vietnamese. Jannedy (2007) also found that focused items are expressed with a rise
in pitch. However, the study investigated focus intonation dependent on the position of the focused
element in the sentence, so no direct comparison between words with one of the six tones in the
same position was conducted. Although Jannedy’s results to some degree do not contradict our
systematic study comparing focus production of the same words in the same sentence position, it
is difficult to make a direct comparison. Based on our findings, the interplay between intonation
and lexical tone is more intricate than previously assumed. The study by Michaud and Vu-Ngoc
(2004) focused on one tone (nang) and found that words with this low-falling-glottal contour
receive a rising pitch contour for emphasis. These findings are not supported by our GAMs
analysis of the word nhén for the tone ngng in both focus conditions. We found that the word is
realized with a lowering of pitch to mark narrow focus. One reason for the different results is that
Michaud and Vu-Ngoc (2004) focused, on the one hand, on the effect of glottalization in the
production of the tone ngng. On the other hand, they examined emphasis, which is not equivalent
to focus. They also report high speaker-specific variation so that their small speaker sample may

not be able to illustrate a larger pattern.



Miller et al. (2015) claimed that there are no changes in pitch for words with the tones sdic
and nga to highlight new information. Our findings contradict their results. We found a significant
difference in the pitch contours for the narrow versus the wide focus conditions which implies that
speakers adapt their pitch to mark focus. In case of the tone sdc the differences were limited to the
beginning of the word whereas, for the tone nga, pitch ranges varied at the beginning and middle
of the word. Both tones were marked with a lowering of pitch in the narrow focus condition
although the pattern was stronger for the tone nga. Only the tone hoi did not show strong
differences in the realization of pitch for the narrow and wide focus condition, whereas all other
tones use a change in pitch to mark focus. It is important to note that these production studies are
in general prone to inter-speaker variation due to the low number of data points produced by only
a few speakers. Some studies also indicated gender differences, but our results showed no
interaction between gender as a main effect and focus. In addition, the literature on the use of
intonation for pragmatic function in general, and for focus marking in particular, is still scarce for
the Vietnamese language. Thus, further research is needed to establish different strategies of focus
marking in different sentence positions and focus conditions.

Our study offers important insights not only for a single language but also from a cross-
linguistic perspective. As shown by Maddieson (2013), several languages have a tone system
either with a distinction between a high and a low lexical tone or even more complex distinctions.
The results of our study are in line with studies on Mandarin Chinese which has a complex tone
system of four tones and demonstrates changes in pitch as well as duration and intensity for focus
marking (Xu 1999; Ouyang & Kaiser 2015). However, the study on Kammu by Karlssonet al.
(2012) showed a different strategy for the low tone. Here, the word with the high tone was
emphasized with a rising pitch contour in the focus condition, but the low tone neutralized the
pitch contour. In Vietnamese, the low-falling tone huyén is realized with a rise in pitch in the
narrow focus condition, illustrating that there are subtle differences in the realization of focus

across tonal languages.



Many African languages have simple or complex tone systems. These languages show a
large diversity in how intonation is used to mark focus. Some African tonal languages use prosodic
cues to indicate new or contrastive information, whereas others show no sign of focus marking
with intonation (for an overview, see Zerbian, Genzel & Kiigler 2010; Giildemann, Zerbian &
Zimmermann 2015). Furthermore, tonal languages that utilize intonation as a focus marker do not
all employ the same strategy. For example, speakers of Northern Chichewa use a rise in pitch
(Downing 2008), whereas speakers of Akan use deaccentuation to mark focus (Kiigler & Genzel
2012). Interestingly, the results of our study show an additional strategy of lowering pitch to mark
focus. However, this strategy is restricted mainly to glottalized tones (ngd and nang). Thus, each
language may employ particular strategies for focus marking based on its tone system. Of the
nearly 2,000 African languages, many remain under-described and it is possible that other
strategies will be found. Establishing the similarities and differences across these diverse systems
will be a challenge in the future.

The interplay between lexical tone and intonation is a complex phenomenon that requires
an intricate analysis and methodological rigor. By restricting our stimuli to a fixed structure and
conducting a production study as part of a larger experimental study, we were able to record an
unprecedented number of Northern Vietnamese speakers. Our finding that these speakers change
their pitch contour to mark narrow focus across all six tones has important implications for our
understanding of Information Structure in tonal languages. Northern Vietnamese speakers seem to
process focus intonation similarly to non-tonal languages in that prosodic cues can evoke focus
alternatives (see also Tjuka, Nguyén & Spalek 2020). There is still much to be discovered at the
intersection of prosody and pragmatics. The present study offered new methods that can be applied

by other researchers in their studies on focus intonation in different tone systems.
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