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Chapter One

General Introduction

1.1 Introduction

In 1872 Chatles Darwin published his book The Expression of the Emotions in Man and
Apnimals, which has been highly influential for research on emotions (almost 3,000
citations according to the Institute for Scientific Information). However, Darwin
himself did not define the term emofion. And in fact, the field of emotion research has
found a consensual definition of this term elusive (Frijda 2000). According to the
definition of Hess and Thibault (2009), emotions are considered to be relatively short-
duration intentional states that entrain changes in motor behavior, physiological
changes, and/or cognitions. Since Darwin started investigating emotions, there have
been an increasing number of studies on perception and production of emotions
through different channels, for example, through audio, visual or audio-visual sensory
input. Studies on emotion were traditionally carried out in the fields of psychology,
physiology, biology and were extended into other fields rapidly later. In the recent years,
studies on vocally, facially or vocally-facially produced emotions have been conducted
in the areas of sociology, linguistics, pathology, computer science, neuroscience,
musicology and second language acquisition. In addition, there have been an increasing
number of studies on perception or production of emotion cross-culturally and/or
cross-linguistically. Previous studies have shed light on vatious aspects, for instance,
why humans are able to perceive and produce emotions (Darwin 1872); through what
cues humans perceive and produce emotions (Chang 1985, Chen 2005, Darwin 1872,
Huttar 1968, Ohala 1984, Scherer 1979, etc.); how well humans can perceive vocal
emotions in their native language, or in their second language or even in an unknown
language (Chen 2005, Scherer et al. 1986, Van Bezooijen 1984, etc.); what the
differences are between humans and machines in the perception and production of
emotion (Ang et al. 2002, Binziger et al. 2009, etc.); and what factors may limit the
expression of emotion (Ross et al. 1980, etc.). Furthermore, research methods adopted
in the previous studies were diverse, varying from traditional field work and
experimental studies to meta-analysis based on literature review and existing corpus
analysis.

It is worth briefly reviewing some important findings and conclusions of previous
studies before starting a detailed literature review. It is claimed by some researchers that
perception of emotion is universal. However, some other researchers believed that it is
universal to some extent, but it is more likely to be culture-or-language specific or
emotion-specific. Some studies argued that, in fact, perception of emotion combines
both universal and culture-or-language specific cues. In addition, some previous studies
found that perception of emotion through the audio-visual channel is more salient than
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that is through the audio or visual channel only. Moreover, previous studies also
showed that emotion is generally better recognized when expressed by a speaker of the
same cultural group as the listeners. Previous studies also indicated that automatic
recognition of human-produced emotions can reveal some of the acoustic cues that
humans use to perceive and produce emotions. Apart from that, some studies in the
field of neurolinguistics even showed the location in the hemisphere in which emotion
is produced. Although previous findings of perception and production of emotion are
abundant, there are still issues which have not been well investigated. For instance,
previous studies did not give us a clear picture of how well listeners of a non-tonal
language can perceive emotions produced in a tonal language (especially through the
audio channel only), even though some of the previous studies had touched on this
topic. Neither did previous studies give us any relatively clear views of how well L2
speakers of a language can vocally produce emotion in the L2 compared to native
speakers, especially when the 1.2 is a tonal language but the .2 speakers’ L1 is not. It is
also not clear whether a speaker can vocally produce emotions in his L.2 as well as he
does in his native language. In other words, does L2 limit the expression of emotion to
some extent?

The first aim of the present PhD study, therefore, is to use an experimental approach to
investigate how well native and non-native listeners of a tonal language perceive vocal
emotions portrayed in a tonal language. Non-native listeners in this dissertation will
include naive listeners and advanced 1.2 learners of the tonal language who share the
same L1 as the naive listeners. Secondly, I am going to investigate whether L2 speakers
of a tonal language are able to vocally produce emotions in the I.2 as well as they do in
their LL1; also, I will study how well native, naive listeners and advanced L2 learners of a
tonal language perceive vocal emotion expressed by L2 speakers of the tonal language.
An acoustic analysis will be conducted thereafter to identify the vocal correlates that
speakers and listeners use in the production and the perception of the vocal emotions.
Finally, I will determine whether the ‘in-group advantage’ found by other researchers is
universal, claiming that listeners generally better recognize emotional prosody produced
in their L1 than in an unknown language.

A detailed literature review of what other researchers have done and the main findings
of them will be provided in Chapter 2. In addition, in the same chapter there will be a
description of the experimental design and the research methods that will be used in
the later chapters.
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1.2 Linguistic backgroud
1.21 Tonal language vs. non-tonal language

Tone is the linguistic use of pitch to distinguish meanings of words. It is used in many
of the world’s languages.! Tone is an abstract linguistic property. It is expressed mainly
through vocal pitch, which in turn is determined mainly by the repetition rate of the
vocal fold vibration. Therefore, tone is controlled by the latynx and possibly atose
historically from the influence of laryngeal contrasts (such as voicing) in consonants.
Languages may contrast up to four level tones, and maximally two different rises
and/or falls. Typical tonal languages include most of the languages of sub-Saharan
Africa, East and Southeast Asia, and Central America; many in North and South
America and the Pacific; and even a number of languages of Western Europe, such as
Swedish, Norwegian and even some varieties of Dutch/German (Yip 2006).

A tone language, then, is a language in which the pitch of the voice can change the
meaning of the word. This is distinct from intonation, in which pitch changes may
signal sentence-level meanings such as questions or surprise. A tonal language, there-
fore, is in contrast to a non-tonal language, which does not regularly use pitch change
to distinguish lexical meaning, for example: English, German, French or Japanese.

1.2.1.1 Chinese

Mandarin, or Standard Chinese, is a Sino-Tibetan tonal language which uses a wide
pitch range (with pitch movements up to 12 semitones, Xu 1999). It has monosyllabic
words and a simple syllable structure (Duanmu 2007a, b). Chinese is the first language
of over 1 billion speakers. There are several dialect families of Chinese (each in turn
consisting of many dialects), which are often mutually unintelligible (Cheng 1997, Tang
2009, Tang & Van Heuven 2009). However, there are systematic correspondences
among the dialects and it is easy for speakers of one dialect to pick up another dialect
rather quickly. The largest dialect family is the northern family (also called the Mandarin
family), which comprises over 70% of all Chinese speakers. Standard Chinese (also
called Mandarin Chinese) is a member of the northern family; it is based on the
pronunciation of the Beijing dialect (Duanmu 2006). Mandarin Chinese has four tones:
level, rising, falling-rising and falling (Chao 1948). The same segmental sequence may
carry different meanings depending on the tone. For example, the meaning of
Mandarin Chinese 7za with Tone 1 is ‘mother’, the Tone 2 version means ‘hemp’, and
the Tone 3 and 4 meanings are ‘horse’ and ‘scold’, respectively (e.g., Jongman et al.
20006). Mandarin Chinese is used in this dissertation to investigate how L1 and L2
speakers of a tonal language perceive vocally produced emotions in a tonal language.

!'The World Atlas of Linguistic Structures (WALS, Comrie et al. 2005) lists 220 tone languages versus 307
no-tone languages (chapter 13); at the same time it lists 502 stress languages, divided in chapter 14 between
282 with fixed stress (281 in chapter 15) versus 220 with no fixed stress (219 in chapter 15). Van Zanten &
Goedemans (2007: 64) estimate that languages with stress-based word prosody, tone-based systems and
languages without word prosody occur in 80, 16 and 4% of the world’s languages, respectively.
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1.2.1.2 Dutch

According to Nederlandse Taalunie (2005), Dutch is a West Germanic language which
belongs to Indo-European languages and which is the native language of most of the
population of the Netherlands. It is a non-tonal language, which contrasts with tonal
languages, such as Mandarin, Thai and Vietnamese. Dutch is also spoken in other
regions, such as the northern part of Belgium, Surinam, Aruba, Curacao and Sint
Maarten, and is closely related (and mutually intelligible to a considerable degree,
Gooskens & Van Bezooijen 2006) with Afrikaans (spoken in South Africa). Moreover,
Dutch is a stress-accent language, and has a rather restricted pitch range (De Pijper
1983, ’t Hart et al. 1990), with often long, polysyllabic (compound) words that may
contain complex consonant clusters (Booij 1995). Dutch has a quantity-sensitive stress
system, which means that the heaviest syllable in the word — all else being equal —
carries the main stress (Kager 1989, Langeweg 1988). For many speakers, their Dutch is
coloured to some extent by the rural or urban dialect that they speak. However, only
standard Dutch is used in this dissertation. Standard Dutch, however, has many
regional varieties, which are reminiscent of (but very different from) the local dialects
spoken in the area (Van Heuven & Van de Velde 2010).

1.2.2  Tone and emotional prosody
1.2.2.1 Tone and Chinese lexical tones

In phonetics, tone is considered as a suprasegmental (or prosodic) phenomenon, which
is predominantly expressed by vocal pitch. Specifically, tone is a feature of the lexicon,
being described in terms of prescribed pitches for syllables or sequences of pitches for
morphemes or words (Cruttenden 1986: 8); i.e. pitch distinguishes the meanings of
words (Pike 1948: 3). The main acoustic correlate of tone (pitch) is the fundamental
frequency of the speech signal, known as FO — the number of times per second that the
vocal folds complete a cycle of vibration. It ranges from a low of around 80 cycles per
second (hertz or Hz) for the lowest speaking pitch of a male voice, to a high of around
400 cycles per second for the highest speaking pitch of a female voice. Generally, the
(low) male and (high) female pitch ranges are distinct. As a result, the high tone of a
male voice typically has an FO that is lower than the low tone of a female or a child’s
voice (Yip 20006).

Previous phonetic studies have examined the fundamental frequency contours of
Mandarin Chinese tones (e.g., Chuang et al. 1972, Dreher & Lee 1966, Dreher et al.
1969, Howie 1970, Liu 1924, Moore & Jongman 1997, Rumjancev 1972, Wang et al.
1967). These studies indicate that FO height and FO contour are the primary acoustic
parameters to characterize Mandarin tones. In general, Tone 1 is high and relatively
level over mostits duration. Tone 2 exhibits a rise for much of its duration, where the
onset of the rise occurs in the middle region of the FO range and ends at a point
approaching the IO height of Tone 1. The Tone 3 contour occupies the lowest region
of the FO range overall, although extending at least to the midpoint of the range by the
offset. The Tone 3 onset is variable and can be close in frequency to that of Tone 2.
Tone 4 begins high and falls to the bottom of the range (e.g. Jongman et al. 20006). The
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pitch range of the four lexical tones of a male Chinese speaker extends normally from
80 to 223 Hz; and the one of a female Chinese speaker is generally from 165 to 352 Hz

(Wu 1986).

1.2.2.2 Emotional prosody

In order to know what emotional prosody is, it is helpful to first understand what
prosody is. Prosody literally means ‘accompaniment (Gt. pros odein “with the song’). This
suggests that the segmental structure defines the verbal contents of the message (the
words), while prosody provides the music, i.e. the melody and the rhythm. Prosody
comprises all properties of speech that cannot be understood directly from the linear
sequence of segments. The linguistic functions of prosody are: (1) to mark off domains
in time (e.g. paragraphs, sentences, phrases), (2) to qualify the information presented in
a domain (e.g. as statement/terminal boundaty, question/non-terminal boundary), and
(3) to highlight certain constituents within these domains (accentuation) (e.g. Noote-
boom 1997, Van Heuven 1994).

The expression of emotion and/or attitude is classified as yet another function of
prosody. Signalling the emotional state of the speaker (e.g. happiness, sadness, anger,
fear, disgust) and/or the attitude of the speaker — either towards an addressee (e.g.
dominance, submissiveness) or towards the verbal contents of the message (e.g.
sincerity, irony, sarcasm) are, in fact, paralinguistic (rather than linguistic) functions of
prosody. They are prosodic since the signalling of emotion or attitude does not affect
just a single vowel or consonant but is a property of a larger stretch of speech, spanning
at least the size of an intonation domain.

The paralinguistic functions of prosody are typically subsumed under the term ‘affect’.
More recently, attitudinal prosody is often grouped together with emotional prosody
under the superordinate term ‘affective prosody’ (Ross 2000), but most prior affective
prosody research has focussed on emotional prosody (Fichten et al. 1992). One reason
for this grouping is that attitudes and emotions are expressed by partially overlapping
prosodic elements (Pell 2006).2 However, the terms attitudinal prosody and emotional
prosody are sometimes used interchangeably (Blanc & Dominey 2003, Schmitt et al.
1997, Tompkins & Mateer 1985), and it has even been commented that there is no
compelling theoretical base for a distinction between attitudes such as indignation and
emotions such as fear (Mozziconacci 2001). Therefore, I only use the term ‘emotional
prosody’ to refer to the vocally expressed emotions and attitudes in order to avoid
terminological inconsistency in this dissertation.

2 According to Scherer, emotions are usually expressed in an intense way in response to a highly significant
event, and the identification of emotions is largely universal. In contrast, attitudes are more enduring and
concern affectively charged beliefs and predispositions. They are less intense and more socially and culturally
controlled than emotions (Scherer 2003, Scherer et al. 2001).
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1.2.2.3 A functional view on prosody and tone

Let us define the prosodic space of a spoken language as a multi-dimensional
continuum that comprises at least four (complex) dimensions, i.e. the pitch dimension
(low versus high pitch, rising versus falling pitch), the loudness dimension (soft versus
loud sounds, crescendo versus decrescendo), the tempo dimension (slow versus fast
rate of delivery, acceleration, deceleration) and articulatory precision (clear versus
sloppy articulation). There is a functional view which claims that, presumably, the
prosodic space which languages may use, is finite. Therefore, if a language uses duration
to mark a two-member segmental contrast between long and short vowels, the duration
parameter will not play a role (or a less important role) in the marking of stress — which
in other languages depends rather heavily on duration cues (Berinstein 1979, Potisuk et
al. 1997, Remijsen 2002a, b). By the same token, if a language, such as Mandarin, uses
pitch for lexical purposes (i.e. lexical tone), less room will be left for the signaling
through pitch of paralinguistic contrasts, such as the expression of emotion. This would
be a strictly functional hypothesis. If a language sacrifices one dimension of its prosodic
space for the marking of lexical contrasts, it will not be possible, or at least less feasible,
to use the same dimension to carry other functions. Taking a cue from Ross et al. (1986)
I would predict, accordingly, that Mandarin, which uses the pitch dimension to matk a
four-member lexical tone contrast, will make only limited use of the pitch dimension to
also mark emotion and attitude. As a consequence of this, native listeners of Mandarin
will have limited exposure to clear exemplars of prosodically expressed affect. More
generally, I would predict that native listeners of a tonal language might be less intent
on (and in fact less experienced in) decoding this paralinguistic use of prosody than
listeners of a non-tonal language. This functional hypothesis will be tested throughout
the present study.

1.2.2.4 Acoustic aspects of emotional prosody

There have been ample studies which cartied out acoustic analyses of emotional
prosody in the past a few decades. Banse and Scherer (1996), for instance, conducted a
study in which 29 acoustic features were measured. They found that FO and mean
amplitude (intensity) clearly showed the strongest connections to the emotions being
produced. Other acoustic factors that are involved in production of emotional prosody
are: (a) the distribution of the energy over the frequency spectrum (particulatly the
relative energy in the high vs. the low-frequency region, affecting the perception of
voice quality or timbre); (b) the location of the formants (F1, F2...Fz, related to the
perception of articulation); and (c) a variety of temporal phenomena, including tempo
and pausing (Scherer 1996).

The acoustics of emotional speech are influenced by a variety of factors. Apart from
arousal and valence effects, there are other contributing factors such as talker sex,
individual talker identity and emotional traits (Bachorowski & Orwen 2008: 200).
Therefore, it is important that I carry out the acoustic analysis of the chosen emotional
prosodies in a more integrated way. The specific acoustic correlates which speakers and
listeners use in the production and the perception of vocal emotions will be described
in Chapter 6.
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1.2.3  The six chosen emotional prosodies

There are six emotional prosodies chosen for in the dissertation: ‘neutrality’, happiness’,
‘anger’, ‘surprise’, ‘sadness’ and ‘sarcasm’. ‘Neutrality’ is considered as no emotion, for
example: news-style. ‘Happiness’ and ‘anget’ in the present study both refer to hot
happiness and hot anger. The reasons to choose these six emotions are:

(1) “Neutrality’ is chosen for being a point for comparison, such that other emotions
need to differ from ‘neutrality’ to be considered as an emotion. It will also help to
draw an acoustic picture of other emotions at the later stage of the study.

(2) ‘Happiness’, ‘anger’ and ‘sadness’ are traditionally studied in previous studies, as
they are arguably the basic emotions of human communication (Darwin 1872).

(3) Strictly speaking, ‘surprise’ and ‘sarcasm’ are not emotions, but attitudes. However,
in Mitchell and Ross’s (2013) review, ‘surprise’ is sometimes considered to be a
function of emotional rather than attitudinal prosody (Monrad-Kohn 1947, 1963).
‘Surprise’ has been studied before and it has been claimed by some researchers (e.g.
Yip 2006) that many tonal languages use rising intonation to express surprise.
Therefore, I am interested in finding out whether Chinese also uses rising
intonation to portray ‘surprise’ as is implied by Yip.

(4) Through observation, ‘sarcasm’ is often used to express annoyance, cold anger or
complicated negative feelings in Chinese culture. It is used frequently in Chinese
everyday communication. However, it has not been properly studied previously.
Therefore, I chose this emotional prosody in this dissertation to find out more
about it.

1.3 Research questions
Specifically, in this dissertation I will aim to find answers to the following questions:

(i) How well can native Chinese, Dutch naive listeners and advanced Dutch learners
of Chinese perceive the six Chinese emotional prosodies vocally portrayed by
Chinese native speakers? What will be the confusion patterns of the three listener
groups?

(i) How well can native Chinese, Dutch naive listeners and advanced Dutch learners
of Chinese perceive the six Chinese emotional prosodies vocally portrayed by
Dutch 12 speakers of Chinese? What will be the confusion patterns of the three
listener groups?

(i) Can Dutch L2 speakers of Chinese produce emotional prosodies in their 1.2 as well
as they do in their .1 — Dutch? What will be the similarities and differences
between these two types of production?

(iv) Does L2 limit the expression of emotional prosody, especially when the native
language of the L2 speakers of the tonal language is a non-tonal language?

(v) Is the functional view true, predicting that listeners of a tonal language might be
less intent than listeners of a non-tonal language on (and in fact less experienced in)
decoding the paralinguistic use of prosody?

(vi) What acoustic parameters contribute to differentiate between emotional prosodies
in general? What acoustic correlates do speakers and listeners use to produce and
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perceive the vocal emotions in their L1 and in an L2? Do Dutch L2 speakers of
Chinese use L1-transfer when producing emotional prosody in Chinese? To what
extent does automatic recognition reflect the perception of the emotional
prosodies by the human listeners?

(vii) Is the in-group advantage universal, claiming that listeners are better in recognizing
emotional prosody produced in their native language than in their L2 or an
unknown language? Moreover, is the perception of vocal emotion cross-culturally
symmetrical between Chinese and Dutch listeners, i.e., will Dutch and Mandarin
listeners have similar abilities of identifying emotional prosody expressed in the
other language?

(viii) Are perception and production of emotional prosody universal? Or are they rather
more language-specific and culture-specific?

1.4 Research approach

In order to answer the research questions, I will run three judgment studies (more
detailed information about the experimental design and procedures will be provided in
Chapter 2). The first judgment study includes one perception experiment (Exp 1), in
which native Chinese listeners, naive Dutch listeners and advanced Dutch learners of
Chinese petceive and identify the six Chinese emotional prosodies portrayed by native
Chinese speakers. This experiment aims to find an answer to research question (i): how
well do the three listener groups perceive the native-Mandarin produced emotional
prosodies. The results will be used as the base-line condition for later studies. The
second judgment study includes two perception experiments: the first perception
experiment where the same listener groups listen to the same six Chinese emotional
prosodies but produced by Dutch 1.2 speakers of Chinese (Exp 2A), is designed to find
answers to research question (ii), i.e. a) how well can the three listener groups perceive
the six Chinese emotional prosodies vocally portrayed by Dutch L2 speakers of Chinese?
b) what are the confusion patterns of the three listener groups? In the second
perception experiment (Exp 2B), Dutch native listeners will listen to the same six
emotional prosodies portrayed in their native language (Dutch) by the same Dutch L2
speakers of Chinese. This is to test how well the same Dutch L2 speakers of Chinese
produce the emotional prosodies in their L1.3 The results of this perception experiment
will be compared with the results obtained in the first perception experiment of the
second judgment study to answer research questions (iif) and (iv). Research question (v)
will be answered after the first and the second judgment study, questioning whether the
functional view is true. There will be an acoustic analysis based on selected stimuli after
I run the two judgment studies. The results will answer the research question (vi). The
third judgment study will be conducted in a reciprocal way. It includes two perception
experiments in which Chinese and Dutch novice listeners perceive the six emotions
vocally portrayed in their L1 and in the other language (Exp 3). This experiment is

3 According to Flege’s Speech Learning Model, speaking Mandarin as a foreign language may have
compressed the speakers’ realisation of emotions in their I.1. It might be the case in the present study.
However, I am interested in the difference between two types of production of the vocal emotions (one is in
speakers’ 1.2; the other is in their LL1). Therefore, Flege’s model will not influence the results, as the results are
going to be relative.
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designed to test whether the in-group advantage claimed by other researchers is
universal, which would answer research question (vii). The three judgment studies
altogether will answer the research question (viii): are perception and production of
emotional prosody universal? Or are they rather more language specific and/or cultute
specific?

1.5 Thesis outline

This dissertation comprises the description of a series of perception experiments
investigating the research questions outlined above. Chapters 3 to 7 have their own
introduction and conclusion sections, since they have been written as independent
articles. Therefore, there are unavoidable overlaps between the introductory sections of
these chapters, as well as with the general introduction, the background and the
explanation of the experimental design and procedures. Chapter 2 will provide a
literature review of what other researchers have contributed to answering the above-
mentioned research questions and detailed information of how I planned, designed and
conducted the three judgment studies. In Chapter 3, I will report the results of the first
judgment study, which was designed to examine how well native Chinese listeners,
naive Dutch listeners and advanced Dutch learners of Chinese perceive and identify the
six Chinese emotional prosodies portrayed by native Chinese speakers. I will also
present confusion matrixes of the three listener groups and other results. In Chapter 4,
I will show the results of the second judgment study, in which the same listener groups
perceive the six Chinese emotional prosodies but produced by Dutch L2 speakers of
Chinese. Chapters 3 and 4 will answer the research question (ii). Chapters 3 and 4 have
been accepted as articles by two peetr-viewed journals; therefore, these two papers will
be included in the dissertation independently. In Chapter 5, I will present the full data
of the first and the second judgment studies. This chapter has been written in a
comparative manner from the production point of view. There will also be a speaker-
listener combination study in the same chapter. Chapter 5 will show a complete picture
of the differences between the productions in L2 speakers’ .2 and in their L1. Research
questions (iii) and (iv) will then be answered. I will give the answer to research question
(v) — whether the functional view is true, after the first and the second judgment study.
An acoustic analysis and automatic recognition of the various emotional prosodies will
be carried out to answer the question (vi) in Chapter 6. The acoustic analysis will
contain selected stimuli of the six Chinese emotional prosodies produced by L1 and L2
speakers, as well as Dutch emotional prosodies expressed by the same L2 speakers of
Chinese. There will be a degree of overlap between Chapter 5 and the previous two
chapters (Chapters 3 and 4). Chapters 5 and 6 together will form a long article which
will be submitted to a journal as a single article. Chapter 7 will report the test of the in-
group advantage. The results will answer research question (vii). This chapter will be
written as an independent article and later submitted to a journal. The final chapter,
Chapter 8, will summarize what I found in the three judgment studies, including some
unexpected findings. The three judgment studies together will answer research question
(viii). Moreover, I will provide the possible explanations of unexpected findings and
make suggestions for future research.






Chapter Two
Background and Methodology

2.1 Introduction

In this chapter I will go through a literature review of what previous studies have done
in terms of perception and production of emotional prosody by native and non-native
listeners/speakers. Apart from that, I will also provide detailed information on research
methods, including how I conducted the present study to answer my research questions
and how I carried out the perception experiments in the present study, as well as how 1
analyzed the production of the six emotional prosodies portrayed in my speakers’ L1
and L.2.

2.2 Background
2.2.1 General introduction

Darwin (1872) was the first to claim that affective expressions, including those pro-
duced via the vocal channel, are veridical. He generally showed possible veridical
associations between vocal acoustics and the vocalizer’s emotional state. He also
pointed out two aspects which very much influenced later studies in the field: (1) vocal
signals can trigger emotional responses in listeners; (2) these signals can elicit learned
emotional responses. These two observations are fundamental to any research on
perception of vocally portrayed emotion, as they formally claim that there is a link
between acoustic signals and emotions so that researchers since then were able to
deepen the knowledge of how vocalizer (speaker) and recipient (listener) produce and
perceive emotion via the audio-channel (Bachorowski & Owren 2008). Moreover, many
previous studies have confirmed the two observations by Darwin, claiming that
information concerning emotional state is encoded in vocal acoustics and subsequently
decoded by listeners in order to respond to the speaker’s emotional state (e.g. Juslin &
Laukka 2001, Scherer 1986, 2003). They also found that specific patterns or
configurations of vocal cues are reliably associated with different emotional/affective
states (e.g. Borden & Harris 1994, Deller et al. 1993, Scherer 1986, Spackman et al.
2009). Furthermore, Bachorowski and Owren’s (2008: 196) review states that there is
now a substantial body of work focused on how emotion is conveyed by and perceived
from vocal acoustics. Although this research has arguably not enjoyed the same degree
of cumulative success as has work on the communication of emotion through the facial
channel, there is nonetheless a solid body of evidence showing that specific vocal
acoustic features are reliably associated with affect-related arousal (or activation) on the
part of vocalizers, and that listeners in turn can reliably perceive arousal from vocal
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acoustics. These claims together show that the audio channel plays an important role in
the perception and production of emotion.

It is good to know some general background of perception of vocally produced
emotion in listeners’ native language (I.1) before reviewing the perception of emotional
prosody produced in listeners’ non-native languages (L2). According to previous studies,
humans can accurately decode discrete emotions from speech-embedded prosody at
levels well above chance (e.g. Banse & Scherer 1996, Bichl et al. 1997, Haidt & Keltner
1999, Juslin & Laukka 2001, 2003, Rosenberg & Ekman 1995). Moreover, Johnstone
and Scherer’s (2000) review mentions that when listeners are asked to identify the
intended emotion in utterances produced by actors, accuracy is significantly better than
chance — although at a moderate level overall, typically about 55%. According to
Bachorowski and Owren’s (2008) review, identification rates are usually best for anger,
fear, and sadness. Results for positive emotions have varied, but in an informative way.
Accuracy is typically high when listeners are given only one positive response option
(e.g., Johnson et al. 1986, Scherer et al. 1991). However, correct responses drop
significantly when other positively toned options are tested, such as ‘elation’, ‘content-
ment’ or ‘interest’. A similar effect may contribute to the identification of ‘sadness’,
which is sometimes the only low-arousal option offered among the negative emotions.
Another factor which might affect listener recognition accuracy is the experimental
design, such as whether one should use forced-choice procedures or free-choice tests.
It is concluded by previous researchers (e.g., Johnson et al. 1986, Pakosz 1983) that
forced-choice procedures generate better recognition results than free-choice ones. In
real human communication, there are other possible factors that can influence listener
identification accuracy, for example, the speaker’s age, sex and style, the listener’s
personal interpretation of the emotion label, the testing method, etc.

2.2.2 Perception of emotional prosody in L1, L2 or an unknown language

There are a few studies which touch on the perception of emotional prosody by both
native and non-native listeners. To some extent, previous findings all claimed that
perception of emotion by different culture groups is partly universal and partly
language/culture-specific. For instance, Van Bezooijen (1984) studied ten emotional
prosodies: neutral, happy, sad, anxious, angty, afraid, surprised, disgusted, annoyed and
embarrassed. Her study aimed to find out how (Taiwanese) Chinese and Japanese
listeners, who did not have any knowledge of Dutch, perceived Dutch emotional
prosodies at the sentence level. Perceptual experiments showed that Dutch native
listeners got the highest correct identification rate and Japanese listeners performed
poorest. But both of the Asian listener groups performed well above chance level.
Studies by Tickle (2000) and by Scherer et al. (2001) both further claim that listeners
can recognize emotional prosody in an unknown language better than chance level but
the misidentification rates increase as speaker and listener languages become more
dissimilar. Graham et al. (2001) examined the ability of native and non-native speakers
of English to identify emotions being portrayed by English speakers. They concluded
that the ability to accurately identify emotions being portrayed through vocal cues in a
second language (L.2) may not be acquired by L2 learners without extensive exposure in
a native context or without special attention to developing these skills in an
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instructional context. Motreover, an analysis of judgments made by learners of English
as a Second Language (ESL) at different proficiency levels did not show an increase in
ability to judge the emotional content of English speech with increased language
proficiency. Thompson and Balkwill (2006) conducted a similar experiment in which
twenty English-speaking listeners judged the emotive intent of utterances spoken by
male and female speakers of English, German, Chinese, Japanese, and Tagalog.
Identification accuracy was above chance for all emotions expressed in all languages.
Across languages, sadness and anger were more accurately recognized than joy and fear.
The (English) listeners showed an in-group advantage for decoding emotional prosody,
with highest recognition rates for English utterances and lowest rates for Japanese and
Chinese utterances. This would indicate that, again, emotional prosody is decoded by a
combination of universal and culture-specific cues. Shoshi and Gagnié (2010) in-
vestigated differences in the perception of six culturally encoded French social affects
through audio and visual channels for French native listeners, naive Japanese listeners
and trained Japanese learners of French. The trained Japanese learners of French
recognized the emotions better than the naive Japanese listeners; however, culture-
specific attitudes (i.e. suspicious irony and obviousness) were confused by Japanese
listeners (including trained listeners). Facial information cues seem to be more salient
here than auditory cues.

2.2.3 Production of emotional prosody in speakers’ L1 and L2

In Bachorowski and Owren’s (2008) review, from the production point of view,
Darwin’s two observations (1872) form the core of an ‘affect induction’ view of vocal
signaling, which began as a functional account of nonhuman primate calling (Owren &
Rendall 1997, 2001, Rendall & Owren 2002), but may also apply to affect-related vocal
signaling in humans (Owren et al. 2003). In sum, the affect-induction perspective
argues that vocal expressions of emotion are not displays of vocalizer states as much as
they are tools of social influence. This view shows that a listener’s personal
interpretation of the incoming signals from the speaker determines how successful the
communication will be. Mismatches between a speaket’s intended emotion and a
listener’s perceived emotion can cause a failure in the paralinguistic communication.
The success of a communicative encounter requires not only the ability to convey one’s
own affect but also the ability to accurately gauge that of the other person. This process
does not always work well, particularly when engaging in telephone communication,
where face-to-face contact is not possible and the reading of affect is solely dependent
on the auditory channel of communication (Mitchell & Ross 2013). Therefore,
investigating how speakers encode emotional prosody will guide us to find out what
vocal cues speakers use to vocally express emotion (or to trigger a listener’s own
affective response) and why these cues sometimes can be misinterpreted or mismatched
to another affective state by listener.

Since Darwin (1872) claimed that there is a direct correspondence between particular
signaler states and the communicative display produced, there were researchers who
further developed the view, claiming that each emotion is associated with distinctive
acoustic cues (e.g. Banse & Scherer 1996, Leinonen et al. 1997, Scherer 1986, 1989).
Specifically, Banse and Scherer (1996) analyzed the vocalizations generated by 12
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professional actors who each portrayed 14 emotions. In this study, 29 acoustic features
were measured. They found that fundamental frequency (FO) and mean amplitude
clearly showed the strongest connections to the emotions being portrayed. According
to Scherer’s (1996) review, there were other acoustic cues which also contributed to the
production of emotional prosody: (a) the vocal energy (or intensity, perceived as
loudness of the voice); (b) the distribution of the energy in the frequency spectrum
(particulatly the relative energy in the high vs. the low-frequency region, affecting the
perception of voice quality or timbre); (c) the location of the formants (F1, F2...Fz,
related to the perception of articulation); and (d) a variety of temporal phenomena,
including tempo and pausing; (¢) FO variability (including both overall range and
moment-to moment perturbations, e.g. jitter). However, recently researchers not only
studied jitter (or related measures) but also HNR (Harmonics to Noise Ratio) to better
understand some particular emotions, for example, sadness.

Although there were plenty of studies on production of emotional prosody, previous
studies mainly focused on the vocal production of emotion by native speakers from
one particular linguistic group. There was little research on production of emotional
prosody in an 1.2, especially when the 1.2 is a tonal language, e.g., Mandarin, Thai, or
Vietnamese. The only related literature that can be found so far is Anolli et al.’s (2008)
study, which directly studied the topic of vocal production of emotion cross-culturally.
They conducted research on vocal production of emotion by Chinese and Italian young
adults. They confirm that different emotions may be expressed through variations in
the modulation of vocal cues, in both cultures; on the other hand, differences in the
specific patterns of vocal cues in expressing emotions were identified between Chinese
and Italian participants. However, there is no earlier study which directly dealt with
production of emotional prosody in speakers’ L1 and in their L2. Therefore, the
production part in the present study is a pioneering investigation on how well native
speakers of a non-tonal language (e.g., English or Dutch native speakers) can express
emotional prosody in a tonal L.2.

2.3 Methods

2.3.1 Overview

In order to answer the research questions, I designed three judgment studies using an
experimental approach in this dissertation. The first judgment study includes one
perception experiment in which native Chinese listeners, naive Dutch listeners and
advanced Dutch learners of Chinese identify six Chinese emotional prosodies portrayed
by native Chinese speakers. It aims to answer the first research question: how well do
native and non-native listeners, including naive listeners and L2 learners of the target
language, perceive the emotional prosodies portrayed by native speakers? In this
judgment study, apart from looking at the correct recognition rates of the three listener
groups, 1 will also present confusion matrices and confidence ratings of the three
listener groups. This will help us to obtain a clearer picture of what the differences are
between native and non-native listeners in perceiving emotional prosody and whether
having high language proficiency in the target language will help L2 learners of the
target language perceive emotional prosody portrayed better in that language. The
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results will serve as the control group in the entire research. The second judgment study
consists of two perception experiments: in the first, the same three listener groups
perceive the same six Chinese emotional prosodies but now produced by Dutch L2
speakers of Chinese. It is designed to find out: (i-a) compared to the native Chinese
speakers (the control group), how well can the Dutch L2 speakers of Chinese vocally
produce the Chinese emotional prosodies (the judgment will be based on the correct
identification rates of the three listener groups); (i-b) what are the differences between
listeners perceiving emotional prosody portrayed by native and L2 speakers of the
target language.

In the second perception experiment, Dutch native listeners who do not have any
knowledge of Chinese, will identify the same six emotional prosodies portrayed in their
native language (Dutch) by the same Dutch L2 speakers of Chinese. This experiment is
carried out to test how well the Dutch 1.2 speakers of Chinese can vocally produce the
same emotional prosody in their native language. Moreover, it can tell us how Dutch
native listeners perceive emotional prosodies generated in their L1. The results of this
petception experiment will be compared with the results obtained in the first
perception experiment. There will be an acoustic analysis based on selected stimuli after
I run the two judgment studies. The results will reveal the vocal correlates that L1 and
L2 speakers use to produce emotional prosody in their I.1 and L2.

In sum, the second judgment study and the acoustic analysis will answer the following
research questions: (i) How well do native Chinese, Dutch naive listeners and advanced
Dutch learners of Chinese perceive the six Chinese emotional prosodies vocally
portrayed by L2 speakers of Chinese? (iii) Can L2 speakers of Chinese vocally produce
emotional prosodies in their L2 as well as they do in their L1? What will be the
similarities and differences between the two productions? (iv) Does L2 limit the
expression of emotional prosody, especially when the native language of 1.2 speakers of
the tonal language is a non-tonal language? (vi) What acoustic parameters contribute to
differentiate between emotional prosodies in general? What acoustic correlates do
speakers and listeners use to produce and perceive the vocal emotions in their L1 and
in an L2? Do Dutch L2 speakers of Chinese use Ll-transfer to produce emotional
prosody in Chinese? To what extent does automatic recognition reflect the perception
of the emotional prosodies by the human listeners?

After the first and the second judgment study, research question (v) will be answered,
i.e., is there any support for the functional view, predicting that listeners of a tonal
language might be less intent on (and in fact less experienced in) decoding the
paralinguistic use of prosody than listeners of a non-tonal language?

The third judgment study includes one perception experiment in which Chinese and
Dutch novice listeners of each other’s language perceive the six emotional prosodies
portrayed in Chinese and Dutch by native speakers of the respective languages. This
experiment will be conducted in a reciprocal way and it is designed to test whether the
in-group advantage claimed by other researchers is universal, and to investigate whether
or not the ability of Chinese and Dutch native listeners to perceive emotional prosody
in the other (unknown) language is symmetrical. The third judgment study will answer
research question (vii).
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2.3.2 Speakers

2.3.2.1 Acted stimuli vs. natural stimuli

According to previous studies, it is suggested that using acted stimuli is better than
natural stimuli (Scherer 2003). According to the review of Bachorowski and Owren
(2008), the obvious problem with relying on acted samples is that these may not
necessarily correspond to naturally produced vocalizations. One counterargument is
that much of our verbal communication involves making impressions on others, and so
having vocalizers act ‘as if’ they were experiencing a particular state is not markedly
different from natural communicative circumstances. However, when the issue taken
together with evidence from natural emotion-inducing circumstances showing that
individual variability in vocalizer acoustics can be quite substantial (e.g., Streeter et al.
1983), it may be the case that the careful analysis of acoustic cues to acted emotion
provides more information about emblematic portrayals of affective states than about
naturally occurring cueing (Scherer 2003).

In addition, it has been seen quite often in previous studies that some individual actors
(especially females) were much more convincing in their portrayals than others (e.g.,
Leinonen et al. 1997, Pell 2001, Scherer et al. 1991, Schréder 2000, Sobin & Alpert
1999, Walbott & Scherer 1986). Therefore, I decided to use four native speakers who
are amateut actors/actresses and four non-native speakets to vocally produce the six
intended emotional prosodies in their L1/L2 for all the petception studies, as it would
help to balance off this kind of sex and talker differences in the production of stimuli.
And 1 will use carefully selected and acted samples produced by the (non-)native
speakers for acoustic analysis.

2.3.2.2 Native speakers of Chinese

In the present study, there were four native Mandarin Chinese speakers (2 males and 2
females, mean age = 45), who voluntarily produced the six emotional prosodies in
spoken Chinese for the perception experiments. The four native Chinese speakers were
amateur actors/actress who had acting training and stage performance expetience.

2.3.2.3 Dutch L2 speakers of Chinese

Four Dutch L2 speakers of Chinese (2 males, 2 females, mean age = 33 years)
voluntarily participated in the recording of the stimuli for the second judgment study.
These four Dutch 1.2 speakers of Chinese were teachers from the Chinese department
of Leiden University in the Netherlands. None of them were early bilinguals. They had
learnt Chinese for 6 to 10 years; they had been teaching Chinese for 2 to 10 years when
the recordings were made. All spent at least one year living or studying in mainland
China or Taiwan.
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2.3.3 Listeners

In the first and second judgment studies, 20 native Mandarin listeners (10 males, 10
females, mean age = 24 years), 20 naive Dutch listeners (10 males, 10 females, mean
age = 33 years) and 20 advanced Dutch learners of Chinese (10 males, 10 females,
mean age = 20 years) voluntarily participated in each of the perception experiments,
where they were required to perceive the emotional prosodies portrayed by L1 and 1.2
speakers of Chinese, respectively. The Chinese listeners were bachelor and master
students at the University of Science and Technology Beijing who hailed from different
parts of China. All spoke Mandarin Chinese as their mother tongue. The naive Dutch
listeners were mainly bachelor students at the Humanities Faculty of Leiden University
in the Netherlands and volunteers with variable education backgrounds. None of the
naive Dutch listeners spoke any Mandarin. The advanced Dutch learners of Chinese
were mainly third-year BA students in the Chinese Program of Leiden University; the
others were MA students and some outstanding second-year BA students. Early
bilinguals were excluded; therefore, all students had learnt Mandarin after the age of
eighteen. There was no special course in the curriculum designed for training these
students to recognize emotions in Chinese.

In the third judgment experiment, 20 native Chinese listeners (10 males and 10 females)
and 20 native Dutch listeners (10 males and 10 females) who did not know each other’s
language (novice listeners) voluntarily participated in the perception experiment in
which they were required to identify the six emotional prosodies (‘neutrality’,
‘happiness’, ‘anger’, ‘surprise’, ‘sadness’ and ‘sarcasm’) portrayed in Dutch by native
Dutch speakers, who were the same individuals as the Dutch L2 speakers of Chinese in
the second judgment study.* This experiment was designed to test how well novice
Chinese and Dutch native listeners perceive emotional prosody portrayed in the other
language. The results would tell us whether the in-group advantage claimed by other
researchers applies to these two cultural groups and whether the Chinese and Dutch
native listeners possess similar ability of identifying emotional prosody correctly in an
unknown language. For the aim of the third judgment study, the advanced Dutch L2
leaners of Chinese were excluded, even though they were also native Dutch listeners.

4 . . . . .

These 20 native Chinese and Dutch (novice) listeners were drawn from the same population group as the
20 Chinese native listeners and the 20 naive Dutch listeners in the first judgment study. The third judgment
study was conducted three months later after the first two judgments were carried out.
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2.3.4 Materials and procedure
2.3.4.1 The first judgment study

The first judgment study only included one perception experiment, which was set up to
test how well the Chinese control group vocally expressed the six emotions in Chinese.
In the first judgment study, I used six Mandarin statements (e.g. She is three months
pregnant; He has been to Xiao Ge’s place once). The requirements for the stimulus selection
were: (1) stimuli contain all the tones in Mandarin, i.e. ‘high-level tone’, ‘rising tone’,
‘falling-rising tone’, ‘falling tone’ and ‘neutral tone’ (e.g., Howie 1976); (2) stimuli have
to be semantically neutral but can easily be expressed with different emotions; (3) both
short and longer sentences have to be included, in case utterance length might play a
role in the perception of emotional prosody. The list of stimulus sentences for the first
judgment study is shown in Table 2.1. The results of the first judgment study will be
used as the control group.

Table 2.1. Stimulus list in Chinese (Pinyin) with English glosses.

1| *Shi ni.
It is you.’

2. | Xiexie ni.
‘Thank you.’

3. | Xido wdng wangudn bir 2hidao ghe jian shi.
Xiao Wang does not know about this matter.”

4. | Jintian xiawi ta binéng lii canjia ghége bui.
‘He cannot attend the meeting this afternoon.

>

5. | Td budiyan san ge yuéle.

‘She is three months pregnant. ’

6. | *¥Td qagno xido g& jia yi ci.

‘He has been to Xiao Ge’s place once.’

Note: ** means sentences were excluded in the second perception experiment of the first judgment study.
- (32 J—

Macron ¢ > = high-level tone, acute accent rising tone, hacek “” = falling-rising tone, grave accent
falling tone; a syllable without tone mark has neutral tone.

oo

o

In the perception experiment, each of the six Mandarin statements was vocally
expressed in six different emotions (neutrality, happiness, anger, surprise, sadness and
sarcasm) by the four native Chinese speakers. The stimuli were digitally recorded (44.1
KHz, 16 bits) in a sound-proofed booth through a Logitech desk-top microphone. This
procedure resulted in a stimulus set that consisted of 6 Chinese statements X 4
Mandarin speakers X 6 emotions = 144 discrete emotional utterances.

It is concluded by previous researchers that forced-choice procedures generate better
recognition results than free-choice tasks (e.g. Johnson et al. 1986, Pakosz 1983).
Therefore, all the participants (including native Chinese listeners, naive Dutch listeners
and advanced learners of Chinese) were asked to make a forced choice of the speaker’s
intended emotion, from the six given emotions, immediately after they heard a stimulus.
They also gave a confidence rating to each choice they made. A three-level confidence
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rating scale was used, with the following interpretation: 3 = “The speaker expressed the
intended emotion well. I am very confident in my answer’, 2 = “The speaker reasonably
expressed the intended emotion. But I am not so sure about my answer’ and 1 = “The
speaker did not express the intended emotion well. I made the choice only by guessing.’
The confidence scale was introduced in order to obtain a potential weighting factor
such that responses given with great confidence would be weighted more heavily than
responses that were largely based on guessing.

2.3.4.2 The second judgment study

The second judgment study included two perception experiments: the first perception
experiment was carried out to test how well the three listener groups, i.e. native Chinese,
naive Dutch listeners and advanced Dutch learners of Chinese, perceived Chinese
emotional prosody expressed by the Dutch L2 speakers of Chinese. It would thus
reveal how well the Dutch 1.2 speakers of Chinese encoded the six emotions in Chinese,
compared to the control group. The second experiment was conducted to determine
how well Dutch L2 speakers of Chinese produced the same emotional prosodies in
their mother tongue — Dutch.

In the first perception experiment, the four Dutch L2 speakers of Chinese were asked
to express the six emotional prosodies in Chinese. The stimuli were digitally recorded
under the same conditions as in the first judgment study. Two sentences were discarded
from the stimulus set (see Table 2.1), as these two sentences were less well perceived by
the three listener groups in the first perception test. Therefore, the final stimulus set for
the second perception experiment consisted of 4 Chinese statements X 4 Dutch L2
speakers X 6 emotions = 96 discrete emotional utterances. It made this experiment
shorter than the perception experiment in the first judgment study. I only processed
and showed the shared data in later comparisons. The three listener groups, including
native Chinese, Dutch naive listeners and advanced Dutch learners of Chinese, repeated
the same experiment procedure of the first judgment study in this test round.

In the second perception experiment, 20 native Dutch listeners perceived the six
emotions produced by the same four Dutch L2 speakers of Chinese, but in their
mother tongue — Dutch.’ This experiment was designed to find out how well the
Dutch 1.2 speakers of Chinese produced the same emotional prosodies in their L1. The
four Mandarin statements used in the first perception experiment were then translated
into Dutch by the four Dutch L2 speakers of Chinese where sentence length, syntactic
structure, syllables and sentence meaning were well controlled. Therefore, the final
stimulus set for the second perception experiment consisted of 4 Dutch statements X 4
Dutch L2 speakers of Chinese X 6 emotions = 96 discrete emotional utterances. The
list of stimulus sentences for the second judgment study is shown in Table 2.2. The
same procedure as in the first judgment study was used to obtain the judgments. In fact,
some of the sentences may be associated more readily with some emotions than with

5 These 20 native Dutch listeners were drawn from the same population as the 20 naive Dutch listeners in the
first judgment study. This second perception experiment was conducted three months after the first
perception experiment was carried out.
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others but on aggregate the lexico-syntactic materials will not be biased towards specific
emotions.

Table 2.2. Stimulus list in Dutch with Broad IPA transcriptions and English glosses.

1. | Dank je wel.

dank jo vel

‘Thank you.’

2. | Xiaowang weet dat helemaal niet.

fau vay vetat helomal nit

“Xiao Wang does not know about this matter.’
3. | Vanmiddag kan bij niet naar de vergadering.
vamiday kani nit nar do voryader

‘He cannot attend the meeting this afternoon.’

4. | Zijis drie maanden zanger.
ze1 18 dri mandos zvanor
‘She is three-months pregnant.’

2.3.4.3 The third judgment study

The third judgment study was designed to test whether the in-group advantage found
by other researchers (e.g. Kilbride & Yarczower 1983, Markham & Wang 1996) is
universal, claiming that native listeners are generally better at identifying emotional
prosody in their L1 than in an unknown language. The third judgment study also aims
to find out whether the ability to identify emotional prosody in an unknown language
cross-culturally is symmetrical.

The third judgment study was conducted in a reciprocal way. In the reciprocal approach
both culture groups A and B perceive emotional prosody not only expressed in their
own native language (A > A, B > B) but also emotions expressed in the other language
(A > B, B > A). As an example of the latter situation, English listeners may recognize
emotional prosody in Japanese, and vice versa. Although some studies (e.g. Albas et al.
1976, Dennis 1982, Gitter et al. 1972) used this reciprocal approach, the two cultural
groups involved were ethnically different rather than culturally-or-linguistically dis-
similar. Other studies also adopted this method (e.g. Ekman 1972); however, they only
investigated the perception of facially expressed emotions between two culture groups.
Even though previous studies have clearly indicated an in-group advantage in the
perception of emotion cross-culturally, the reciprocal method was not used so that
those studies present an incomplete picture, especially when it comes to the perception
of vocal emotion. Therefore, I would like to conduct the third judgment test applying
the reciprocal method to the two cultural groups, i.e. Chinese and Dutch.

In this study, 20 Chinese and 20 Dutch native listeners who did not know each other’s
language (novice listeners) perceived the six emotional prosodies (‘neutrality’,
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‘happiness’, ‘anget’, ‘surprise’, ‘sadness’ and ‘sarcasm’) portrayed in their L1 and in the
other language by Chinese and Dutch native speakers. © The same experimental
materials and procedures of the first two judgment studies were adopted in the
reciprocal manner in this study (details in Chapter 7). The results and conclusions ate
also presented in Chapter 7.

2.3.5 Acoustic analysis

An acoustic analysis was conducted after the first and the second judgment studies.
Two sentences were discarded from the stimulus list (see Table 2.1), as they were not
well perceived by the listener groups in the first judgment study (the control group).
The optimized stimulus list resulted in three sets of stimuli for the acoustic analysis in
which each set consisted of 4 (non-)native speakers X 4 sentences X 6 emotional
prosodies = 96 stimuli. Therefore, there were 288 stimuli in total (96 X 3 = 288) for the
acoustic analysis: emotional prosody portrayed in L1 Chinese, emotional prosody
portrayed in L2 Chinese by Dutch L2 speakers of Chinese, emotional prosody
portrayed in L1 Dutch. First I extracted pitch contours of all the utterances, and then
extracted selected other variables (see below). Finally, I compared the individual
acoustic parameters between sets. In this manner, one can see the influence of each
parameter in the vocal production of emotion. It also allows us to see what vocal
cotrelates L1 and L2 speakers use in pottraying emotional prosody in their L1/L2.
Moreover, it will show us which parameters are relatively more important than others
in the production and perception of emotional prosody, and which parameters can
adequately differentiate between emotions.

In order to analyze the acoustic parameters which might contribute to the production
of the emotional prosodies, I took Scherer’s (1996) review as a point of reference. In
addition, I investigated some parameters which were not mentioned in his review.
Therefore, I studied the following acoustic variables obtained from the computer
analyses of the speech signals: (a) tempo (dutration/time); (b) mean fundamental
frequency (F0) and FO in the first and last quarters of the utterance duration, which is
named FO slope’ in this dissertation, as well as standard deviation of F0; (c) distribution
of the energy in four contiguous frequency bands (d) vocal energy (mean intensity
standard deviation); (¢) mean jitter; (f) mean HNR (Harmonics to Noise Ratio).

Automatic recognition was attempted on the basis of the acoustic analysis. The eight
above-mentioned variables were entered into a Linear Discriminant Analysis (LDA) to
identify the six emotional prosodies portrayed by the three speaker groups, ie. L1
Dutch speaker, .2 Mandarin speakers and I.1 Mandarin speakers (where the former
two groups are the same individuals). This automatic recognition may reflect the
variables used by the human listeners. The acoustic analysis and the automatic
recognition will be presented in Chapter 6.

¢© Some data obtained in the first and second judgment study were re-used in the third judgment study.






Chapter Three

Perception of Chinese Emotional
Prosody by Chinese Natives,
Naive Dutch Listeners

and Dutch L2 Learners of Chinese

Abstract

This chapter investigated the perception of six Chinese emotional prosodies (neutrality,
happiness, anger, surprise, sadness and sarcasm) by 20 Chinese native listeners, 20 naive
Dutch listeners and 20 advanced Dutch L2 learners of Chinese.” The results showed
that advanced Dutch L2 learners of Chinese recognized Chinese emotional prosody
significantly better than Chinese native listeners and Dutch naive listeners. The results
also indicated that naive non-native listeners could recognize emotions in an unknown
language as well as the natives did. Chinese native listeners did not show an in-group
advantage for identifying emotions in Chinese more accurately and confidently.
‘Neutrality” was the easiest emotion for all the three listener groups to identify and
‘anger’ was recognized equally well by all the listener groups. The prediction made in
the beginning of the study is confirmed, which claims that listeners of a tonal language
will be less intent on paralinguistic use of prosody than listeners of a non-tonal
language. The results in this chapter will be used as the control group for Chapter 4.

7'This chapter has appeared as Y. Zhu (2013a). Which is the best listener group? Perception of Chinese
emotional prosody by Chinese natives, naive Dutch listeners and Dutch 1.2 learners of Chinese, Dutch Journal
of Applied Linguistics, 2, 170-183.
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3.1 Introduction

It is customary to distinguish between segmental and suprasegmental (also called
prosodic) aspects of speech. Segmental properties are inherent properties of individual
vowels and consonants or co-intrinsic properties that are predictable from the sequence
of segments. Prosody then refers to the ensemble of properties of speech that cannot
be derived from the mere sequence of segments (e.g. Lehiste 1970, Nooteboom 1997).
It follows from this definition that prosody includes the temporal and melodic effects
of lexical tone, word-stress, phrasing, accentuation and intonation, as well as the
articulatory setting and voice quality of longer stretches of speech. Prosody fulfils both
linguistic and paralinguistic functions in speech communication. Linguistic functions of
prosody would be to divide the stream of speech into chunks of information that
should be processed as meaningful units, highlight specific words as communicatively
important, or differentiate between sentence types such as question and statement
(Grandjean et al. 20006). A paralinguistic function of prosody is to signal the emotional
state of the speaker (e.g. happiness, sadness, anger, feat, disgust) and/or the attitude of
the speaker — either towards an addressee (e.g. dominance, submissiveness) or towards
the verbal contents of the message (e.g. sincerity, irony, sarcasm). These paralinguistic
functions of prosody are often subsumed under the term ‘affect’. However, I only use
the term ‘emotional prosody’ in this article to refer to the vocally expressed emotions
and other affects. Moreover, although it has been shown that changes in articulatory
setting, such as lip spreading (smiling) by a happy speaker (Tartter & Braun 1994), and
in voice quality, such as a rough voice during anger (Grandjean et al. 20006), also
contribute to the expression of emotion, I will concentrate on the use of speech timing
and melody as the primary correlates of emotion.

A lot of attention has been drawn to vocal expressions of emotion and their acoustic
accounts since Darwin concluded that affective expressions, including those produced
via the vocal channel, are veridical (Darwin 1872). However, most of the previous
studies within psycholinguistic and phonetics focused on human perception and use of
different emotional prosodies of one particular language (e.g. Albas et al. 1976, Ladd et
al. 1985). There were only few researchers who studied the perception of emotional
prosody by both native and non-native listeners. For instance, Van Bezooijen (1984)
studied ten emotional prosodies: neutral, disgust, surprise, shame, interest, joy, fear,
contempt, sad, and angry. Basically, her study aimed to find out how (Taiwanese)
Chinese and Japanese listeners, who did not have any knowledge of Dutch, perceived
Dutch emotional prosodies at the sentence level. Perceptual experiments showed that
the three listener groups were able to recognize the emotional prosodies well above
chance level. Dutch native listeners got the highest correct identification rate and
Japanese listeners performed poorest. Moreover, Dutch listeners correctly recognized
oy’ by 76% while Taiwanese and Japanese listeners only identified it by 24% and 20%.
These results show that perception of vocal emotion in an unknown language is both
universal and language or culture specific. Thompson and Balkwill (2006) had twenty
English-speaking listeners judge the emotive intent of utterances produced by English,
German, Chinese, Japanese, and Tagalog speakers. Identification accuracy was above
chance for all emotions expressed in all languages. Across languages, sadness and anger
were more accurately recognized than joy and fear. The (English) listeners showed an
in-group advantage for decoding emotional prosody, with highest recognition rates for
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English utterances and lowest rates for Japanese and Chinese utterances. It would also
indicate that emotional prosody is decoded by a combination of universal and culture-
specific cues.

In addition, a few studies investigated the perception of vocal emotion by L2 learners.
Some of them also studied the correlation between the learnet’s ability of recognizing
emotions in the L2 and his/her L2 proficiency. For example, Graham et al. (2001)
examined the ability of native and non-native speakers of English to identify emotions
being portrayed by English speakers. They concluded that the ability to accurately
identify emotions being portrayed through vocal cues in a second language (.2) may
not be acquired by L2 learners without extensive exposure in a native context or
without special attention to developing these skills in an instructional context.
Moreover, an analysis of judgments made by learners of English as a Second Language
(ESL) at different proficiency levels did not show an increase in ability to judge the
emotional content of English speech with increased language proficiency. Chen (2005)
studied how L2 English learners and L2 Dutch learners perceive emotional prosody in
English and Dutch. She found that L1-transfer is an important strategy in interpreting
pitch variation in L2. However, 1.2 learners may also activate their knowledge of
intonational universals embodied in the biological codes. L2 learners at different levels
seem to have acquired different degrees of understanding of the differences between
their I.1 and L2 and adjust their interpretation of pitch variation in .2 accordingly, with
the advanced L2 learners being more successful than the beginning and the
intermediate ones. Shochi, Gagnié, Rilliard, Erickson and Aubergé (2010) investigated
the differences in the perception of six culturally encoded French social affects through
audio and visual channels for French native listeners, naive Japanese listeners and
advanced Japanese learners of French. They found out that facial information cues
seem to be more salient than auditory cues. The advanced Japanese learners of French
recognized the emotions better than the naive Japanese listeners; however, culture-
specific attitudes (i.e. suspicious irony and obviousness) were confused by Japanese
listeners (including advanced learners of French). This finding is in line with the
conclusions of Van Bezooijen (1984) and Thompson and Balkwill (2000).

Ross et al. (1986) have shown that there is less use of short-term changes in FO to
express emotion in tone languages (in which short-term FO contours are used to carry
lexical information) than in Indo-European languages (in which FO plays no lexical role).
Thus it seems that in some cases at least, use of a particular acoustic feature in spoken
language limits its use for the communication of emotion. At this point, I would like to
propose that the prosodic space which languages may use is finite. The parameters (or
dimensions) of the phonetic space (and the prosodic space within it) can be used to
express linguistic as well as paralinguistic contrasts. This hypothesis holds that one can
use a particular parameter in the phonetic space only once. In other words, if a language
uses a prosodic parameter for linguistic purposes, it can no longer use the same
parameter for non-/paralinguistic uses or — in a less extreme version of the hypothesis
— cannot use the same parameter as effectively for the expression of paralinguistic or
extralinguistic meanings. The prediction follows that speakers of a lexical tone language
(such as Mandarin) have less room to express emotion through prosody (specifically
through paralinguistic use of speech melody) than speakers of a non-tone language
(such as Dutch or English). As a consequence, listeners of a tonal language will be less
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intent on (and in fact less experienced in) decoding the paralinguistic use of prosody
than listeners of a non-tonal language. Therefore, I conducted the present study (1) to
test whether the prediction made here will apply to perception of Chinese emotional
prosody by natives and non-natives. Chinese native listeners, then, should have more
difficulty identifying emotion from speech melody, so that the in-group advantage may
be reduced or even absent for them as compared with Dutch listeners; (2) to investigate
to what extent (i) native, (i) naive non-native and (iii) advanced L2 learners of Chinese
can perceive Mandarin emotions expressed vocally and also to find out what would be
the differences between native and non-native listeners of Chinese in perceiving
Chinese emotional prosody; (3) to find out whether advanced L2 learners of Chinese
will perform better than naive listeners in perceiving Chinese emotional prosody.

In this study six Chinese emotional prosodies have been studied by using the discrete-
emotion approach: ‘neutrality’, ‘happiness’, ‘anger’, ‘surprise’, ‘sadness’ and ‘sarcasm’.®

3.2 Methods
3.2.1 Participants

Twenty native Mandarin listeners (10 males, 10 females, mean age = 24 years), twenty
naive Dutch listeners (10 males, 10 females, mean age = 33 years) and twenty advanced
Dutch learners of Chinese (10 males, 10 females, mean age = 20 years) voluntarily
participated in the perception test. The Chinese listeners were bachelor and master
students at the University of Science and Technology Beijing who hailed from different
parts of China. The naive Dutch listeners were mainly bachelor students of the
Humanities Faculty of Leiden University in the Netherlands and volunteers with
variable education backgrounds. None of the naive Dutch listeners spoke any Mandarin.
The advanced Dutch learners of Chinese were mainly third-year BA students in the
Chinese Program of Leiden University; the others were one MA student and three
outstanding second-year BA students. Early bilinguals were excluded; none of the
students started learning Mandarin before they enrolled at Leiden University, i.e. after
the age of eighteen. There was no special course designed for training these students to
recognize emotions in Chinese in the curriculum.

3.2.2 Materials and procedure

In this study I used six Mandarin statements (e.g. She is three months pregnant; He has been
to Xiao Ge’s place once). The reasons that I selected these six sentences particularly are: (1)
these six sentences contain all the tones of Mandarin, i.e. ‘high-level tone’, ‘rising tone’,
‘falling-rising tone’, ‘falling tone’ and ‘neutral tone’ (e.g. Howie 1976); (2) according to
the consensus of the speakers, these sentences are semantically neutral but can easily be

8 The discrete-approach here means that listeners have to choose emotions from a limited set of discrete
emotion labels in a perception experiment. This is different from the so-called emotion tracking technique,
which asks (trained) listeners to adjust a pointing device (e.g. the Feeltrace device, cf. Cowie et al. 2000) in a
two-dimensional space with continuously variable axes in accordance with the perceived strength of
emotional parameters.
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expressed with different emotions; (3) both short and longer sentences were included,
in case utterance length might play a role in the perception of emotional prosody. Each
of the six statements was expressed in six different emotions (neutrality, happiness,
anger, surprise, sadness and sarcasm).

Four native Mandarin speakers (2 males, 2 females, mean age = 45 years) whose
mother tongue was standard Mandarin, voluntarily participated in the recording of the
stimuli for the perception experiment. The stimuli were digitally recorded (44.1 KHz,
16 bits) in a sound-proofed booth through a Logitech external microphone. This
procedure resulted in a stimulus set that consisted of 6 Chinese statements X 4
Mandarin speakers X 6 emotions = 144 discrete emotional utterances. The complete
stimulus list can be found in Table 3.1.

All the participants including native Chinese listeners, naive Dutch listeners and
advanced learners of Chinese were asked to make a forced choice of the speaker’s
intended emotion, from the six given emotions immediately after they heard a stimulus.
They also gave a confidence rating to each choice they made. A three-level confidence
rating scale was used, with the following interpretation: 3 = “The speaker expressed the
intended emotion well. I am very confident in my answet’, 2 = “The speaker reasonably
expressed the intended emotion. But I am not so sure about my answer’ and 1 = “The
speaker did not express the intended emotion well. I made the choice only by guessing.’
This confidence scale was introduced as a potential weighting factor. It would enable us
to see which emotional utterances were identified by the listeners with more confidence
and which were not. Therefore, we would be able to later correct the recognition rates
based on the weighting. The entire experiment lasted 25 minutes, including the time for
the participants to read the instructions in their native language before they started the
test and a 6-second pause in between the emotional sentences for the participants to
make a choice.

Each participant did the experiment individually in the presence of the experimenter.
The stimuli were presented to the subject over closed headphones (but remained
inaudible to the experimenter).
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Table 3.1. Stimulus list in Chinese (in Chinese characters), Pinyin Chinese-phonetic notation
(iﬂ[/ﬂdiﬂg tome) and English glosses. Macron < = high-level tone, acute accent = rising tone, hacek © =

At -

falling-rising tone, grave accent *” = falling tone; a syllable without tone mark has neutral tone.

L. SR

shi ni

It is you.

2. HHAHR .

xiexié ni

Thank you.

3. /NESERA T XA

xido wang wanquan bu zhidao zhe jian shi
Xiao Wang did not know about this matter.
4. AR A RERS XA

jintian xiawl ta bunéng 1ai canjia zhége hui
He cannot attend the meeting this afternoon.
5. W3 HT .

ta huaiyun san ge yucle

She is three months pregnant.

6. i E N E K.

ta quguo xido gé jia yi ci

He has been to Xiao Ge’s place once.

3.3 Results

At the beginning of the present study, I explained the reason for introducing a
confidence ratings scale, which would be used as a potential weighting factor. However,
it turned out that there was no effect of weighting on the results, according to the
statistical analysis. Therefore, I report unweighted identification results in this article
only. The confidence ratings will be presented and analysed separately from the
identification results. Table 3.2 shows the mean identification rates (in %) broken down
by intended emotion. We can see from the table that native Chinese listeners and naive
Dutch listeners fell into very different confusion categories of emotions. For instance,
Chinese listeners tended to mistake ‘neutrality’ for ‘happiness’ by 34.8%, while naive
Dutch listeners misidentified ‘happiness’ as ‘anger’ by 35.7%. Interestingly, the
confusion categories that advanced Dutch learners of Chinese fell into are quite similar
to those of naive Dutch listeners. For example, Dutch learners of Chinese showed the
same tendency as naive Dutch listeners for ‘happiness’, which they often misidentified
as ‘anger’ (30.2%). Moreover, both advanced Dutch learners of Chinese and naive
Dutch listeners misidentified ‘sarcasm’ as ‘surprise’ by 20%. This finding supports
Chen’s (2005) conclusion that L1-transfer is an important strategy in interpreting pitch
variation in I.2. ‘Anger’ was identified by the three listeners groups equally well, from
which we conclude that anger could be the real basic and universal emotion to all
human beings.
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Table 3.2. Confusion matrix of intended and perceived emotions by Chinese (upper panel), naive
Dutch (middle panel) listeners and advanced Dutch learners of Chinese (lower panel). Correct responses
are located on the main diagonal (bold and shaded).

Ang ‘ Hap ‘ Neu ‘ Sar ‘ Sad | Spr

Intended - - ——
Responded emotion by Chinese native listeners
Angty 56.3 4.8 10.2 5.2 10.0 13.5
Happy 12.1 37.3 34.8 1.7 0.8 13.3
Neutral 7.3 7.3 73.5 2.5 4.2 5.2
Sarcastic 11.7 17.5 34.0 17.3 3.1 16.5
Sad 13.3 8.1 32.7 4.4 371 4.4
Surprised | 12.9 4.0 10.6 13.3 5.0 54.2
Responded emotion by Naive Dutch listeners
Angry 52.6 4.0 15.1 9.5 7.9 10.9
Happy 35.7 20.4 14.1 5.8 3.6 20.4
Neutral 4.0 4.2 71.2 9.9 7.3 3.4
Sarcastic 13.3 6.5 15.7 28.8 16.1 19.6
Sad 5.2 2.4 28.6 10.5 49.2 4.2
Surprised 9.9 12.3 5.0 6.3 15.1 51.4
Responded emotion by advanced Dutch learners of Chinese

Angty 53.3 2.7 16.5 10.0 5.0 12.5
Happy 30.2 25.2 14.2 3.5 2.1 24.8
Neutral 5.2 .8 80.2 2.9 9.6 1.3
Sarcastic 11.9 8.3 17.3 31.9 10.4 20.2
Sad 5.8 1.3 19.6 6.7 65.4 1.3
Surprised 6.0 9.4 2.5 10.0 3.8 68.3

Figure 3.1A shows the mean percentage of correct identification by the six intended
emotions along the X-axis and broken down further by the three listener groups (in the
legend). Figure 3.1B displays the same information, broken down first by listener group
and second by emotion. Table 3.2 and Figure 3.1A-B together indicate that native
Chinese, naive Dutch listeners and advanced Dutch learners of Chinese were able to
recognize discrete Chinese emotional prosodies above chance level (mean recognition
rate: 48.6%, chance level: 16.7%). Moreover, emotions were identified much better than
chance by each of the three listener groups. Even the Dutch naive listeners obtained a
score of 45.6% correct, closely followed by the native Chinese listeners (45.9% correct),
and with the best performance obtained by the advanced Dutch learners of Mandarin
(54.1% correct).

The data were analyzed by a repeated measures Analysis of Variance, with speaker,
sentence and intended emotion as within-subjects factors and with listener type as a
between-subjects factor. The dependent variable was the percentage of correctly
identified emotions. Huynh-Feldt corrected degrees of freedom were used when the
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assumption of sphericity was unreasonable. The difference between the three listener
groups is statistically significant F(2, 57) = 5.8, p = .005, pn? = .17. A Bonferroni post-
hoc test (x = .05) showed that the advanced Dutch learner group performed better than
the other two groups, which did not differ from each other. All main effects and all
possible interactions were significant.

Surprisingly, native Chinese and naive Dutch listeners followed a rather similar
recognition order, such that they both found ‘neutrality’ the easiest emotion to identify,
followed by ‘anger’, ‘surprise’, ‘sadness’, ‘happiness’ or ‘sarcasm’. The detailed
recognition order of the six emotional prosodies by the three listener groups is shown
in Table 3.3.

Table 3.3. Recognition order of the six emotional prosodies by native Chinese, Dutch naive listeners
and adyanced Dutch learners of Chinese.*

Listener group Recognition order of the six emotional prosodies

Native Chinese [neutrality > |anger >  [surprise > |happiness >|sadness > |sarcasm

Dutch naive  |neutrality > |anger > |surprise > |sadness > |sarcasm > |happiness

Advanced

learners neutrality > |surprise > |sadness > |anger > sarcasm > |happiness

*: °>” means ‘better identified than’.

The three listener groups all found ‘neutrality’ the easiest emotion to identify. This
result confirms earlier findings that neutral prosody is identified more accurately than
emotional prosody (Cornew et al. 2010). Moreover, correct identification rates of native
Chinese and naive Dutch listeners are strongly correlated (r =.837, N = 6, p < .001),
showing again that native and non-native listeners of Mandarin display very similar
cognitive behavior in identifying Chinese emotional prosody. In other words, the
emotions that native listeners found easier to identify are also considered easier by
naive non-native listeners, and vice versa.

In Figure 3.1B, though advanced Dutch learners of Chinese identified neutrality most
successfully in the six intended emotions, they actually followed a slightly different
recognition order, indicating that the emotions which native Chinese and naive Dutch
listeners found difficult to identify are not necessarily difficult for advanced Dutch
learners of Chinese to recognize (e.g. sadness and surprise). This finding supports
Chen’s (2005) study that L2 learners at different levels seem to have acquired different
degrees of understanding of the differences between their L1 and 1.2, and adjust their
interpretation of pitch variation in the 1.2 accordingly. Specifically, the advanced Dutch
learners of Chinese showed higher identification rates for the emotions of ‘sadness’,
‘surprise’ and ‘neutrality’. However, there was no significant difference between native
Chinese listeners and naive Dutch listeners, meaning that Chinese native listeners are
not able to recognize emotions in their native language more successfully than naive
Dutch listeners. Interestingly, both naive Dutch listeners and advanced Dutch learners
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of Chinese showed better identification rates for ‘sarcasm’, which were 11.5% and
14.6% higher than that obtained by the Chinese listeners, respectively.

The findings of the perception experiment contradict the results demonstrated in
previous studies that native listeners should recognize emotional prosody more
accurately in their own language than non-native listeners do. (e.g. Dromey et al. 2004,
Graham et al. 2001, Van Bezooijen 1984).

100 Error bars: 95% Cl A - Errar bars: 95% Cl B
Mative Chinese Hsacs
M Dutch naive B
— rDutch leamers of
80 DChinese

Mean correct identification (%)

Ang  Hap  MNeu Sar  Sad  Sur Native Chinese  Dutchnaive Dutch L2 Chinese

Stimulus emotion Listener type

Figure 3.1A-B. Percent correct identification of six intended emotions by native Chinese, naive Dutch
listeners and advanced Dutch learners of Chinese. Intended emotions in panel B are in ascending order

of correct overall recognition. Confidence limits were computed for each bar on the basis of 20 listener
rmeans.

Although there was no effect of weighting on the results for confidence, I would like to
make use of the confidence ratings all the same to investigate the social behaviour of
the listener groups. In this case, I just present mean confidence ratings and observe
unexpected differences between the groups.

Figure 3.2 shows that Chinese native listeners were less confident (mean = 1.49) in
their identifications than the Dutch listeners. Within the Dutch listeners the advanced
learners of Mandarin were more confident (mean = 2.29) than the naive listeners (mean
= 1.96). The effect of listener group is significant by an ANOVA (same design as
above), F(2, 57) = 45.4 (p < .001, pn? = .614). Bonferroni post-hoc tests revealed that
the differences between all three groups were significant (« = .05).
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3 Error bars: 85% CI
M sacs

BHa

Csad

W spr

Cang

Mre

2

Mean confidence (1..3)

Native Chinese Dutch naive Dutch L2 Chinese
Listener type

Figure 3.2. Confidence rating (3 = most) of six intended emotions by native Chinese listeners, naive
Dutch listeners and advanced Dutch learners of Chinese. Intended emotions are ordered as in Figure
3.1B. Confidence limits were computed for each bar on the basis of 20 listener means.

3.4 Conclusions and discussion

The results of this investigation indicate that Chinese native listeners are not able to
identify emotions in their native language more accurately and confidently than naive
Dutch listeners and advanced Dutch learners of Chinese. Surprisingly, advanced Dutch
learners of Chinese can recognize emotional prosody in Chinese significantly better
than natives. This finding contradicts the conclusion of Graham et al’s (2001) study
that the ability to accurately identify emotions being portrayed through vocal cues in a
second language may not be acquired by L2 learners without extensive exposure to
such emotions in a native context or without special attention to developing these skills
in an instructional context. Moreover, advanced Dutch learners of Chinese can identify
Chinese emotional prosody substantially better than naive Dutch listeners. This finding
is in line with the result of Shochi et al’s (2010) study that trained second language
learners may recognize emotional prosody in the target language better than naive ones.

Naive non-native listeners can recognize unknown emotional prosody as well as natives
do. Both non-native listener types (including the advanced learners of Chinese) can
even identify some emotions (e.g. sadness, sarcasm) more successfully than native
listeners. The in-group advantage found by other researchers, therefore, does not apply
universally to all cultural groups (e.g. Chinese). Natives and naive non-natives may have
drawn on very similar cognitive resoutces when identifying emotional prosody, but the
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incorrectly recognized emotional prosodies of natives and naive non-natives may fall
into different confusion categories. Advanced learners of Chinese followed a slightly
different recognition order, indicating that emotions which are difficult for native and
naive non-native listeners to identify are not necessarily difficulty for them to recognize,
for example: sadness and surprise. These findings are in line with the conclusions of
Chen’s (2005) study: L1-transfer is an important strategy in interpreting pitch variation
in L2. L2 learners at different levels seem to have acquired different degrees of under-
standing of the differences between their L1 and L2 and adjust their interpretation of
pitch variation in L2 accordingly. Therefore, the advanced learners of Chinese followed
a slightly different recognition order of identifying emotions in Chinese while at the
same time they fell into very similar confusion categories to the ones which the naive
Dutch listeners also fell into.

‘Neutrality’ is identified most accurately by all the listener groups in this investigation,
which finding is in line with previous literature (Cornew et al. 2010). However, one
might claim that ‘neutrality’ is the default response category so that its correct
identification rate is predictably higher than that of other emotions. ‘Anget’ is
recognized by the three listeners groups equally well, which means that it could possibly
be a truly basic and universal emotion for all human beings. According to Darwin’s
evolution theory, ‘anger’ is supposed to signal aggression of the offended and to warn
the offender to expect an aggressive reaction. In other words, ‘anger’ symbolizes danger
to both the offender and the offended. Therefore, this emotion should be recognized
equally well by all human beings regardless linguistic and cultural backgrounds, as
people/animals have an instinct to sense, and protect themselves from, danger. From
this point, we could further assume that emotion perception can be both universal and
culture-specific depending on the particular emotions.

There may be several possible explanations for the finding that Chinese emotions were
identified more successfully by (advanced) Dutch learners of Mandarin than by native
Chinese listeners themselves.

1) Although voice quality and temporary changes in articulatory setting may also
contribute to the expression of emotion (see introduction), these prosodic effects
will not likely play a role in the comparison of Dutch and Mandarin.® Therefore, we
would like to conclude that the prediction made at the beginning of the article is
supported by our results. If a language — such as Mandarin — uses prosody for
linguistic putposes, it can hardly use prosody for non-/paralinguistic uses. Since
Mandarin uses prosody for linguistic purposes, specifically for expressing lexical
tone contrast, Chinese listeners are less intent on the paralinguistic use of prosody
than listeners of a non-tonal language (e.g. Dutch). In other words, listeners of a
non-tonal language are generally better at recognizing emotional prosody than
listeners of a tonal language. This explains why naive Dutch listeners can recognize
Chinese emotional prosody as well as natives, and why advanced Dutch L2 learners
of Chinese can identify the same emotions even better. It is worth rerunning this

'The four Chinese native speakers portrayed the emotions in a normal voice. There was no special voice
quality or phonation type, such as, hoarseness, roughness or smiling.



34 CHAPTER THREE

experiment with different linguistic groups to see if the results are similar, for
example: British naive listeners and British L2 learners of Chinese; or German naive
listeners and German learners of Chinese. The ultimate test of this explanation
would be to test emotion recognition by speakers of another tone language, e.g.
Vietnamese or Thai.

2) It may be the case that Chinese listeners normally recognize emotions by lexical or
syntactic markers and contextual connotations (Xing 1999). If so, they are not
experienced at identifying emotion through the audio channel only.!0

3) Chinese society is quite reserved when it comes to the overt expression of emotions,
either in speech or in other modes of communication (Klineberg 1938). Showing
emotion in public is interpreted as a sign of weakness in China (Wu & Tseng 1985).
Possibly, native listeners did not perform as well as advanced Dutch learners of
Chinese because the latter have not been exposed to an emotion-free culture
extensively, but the former are. Therefore, advanced Dutch learners of Chinese may
be able to pick up some Chinese subtle emotions (e.g. sadness and sarcasm) more
successfully than natives.

A basic problem with explanations of the type described above is that one can always
reverse the argument. All human beings express emotions and are able to recognize
emotions and respond to them. Now, if a cultural — or a linguistic code — prevents the
speaker from expressing emotions plainly and overtly, the receiver (listener) is forced to
attend to subtle expression of emotions. So on the one hand, such persons may be less
sensitive to emotions as they have been exposed less to clear exemplars of the various
affects, but on the other hand they may have learnt to be more attentive to subtle
expression of emotions. In order to know what the effect is of growing up in an
emotion-suppressive culture or linguistic environment, one can only turn to empirical
observation.

10 Lexical markers here refer to final particles in Chinese which can carry emotional information. Examples
would be ya (friendly) or « (enthusiastic). Syntactic markers may be used to imply negative emotions such as
the ‘annoyance’ marking construction #dn dao ... (ma)?, which is a rhetorical question confronting the listener
with his/her ignorance (less negative with a than without).



Chapter Four

Perception of Chinese Emotional
Prosody Produced by Dutch Learners
and Native Speakers of Chinese

Abstract

This chapter investigated the differences between perception of six Chinese emotional
prosodies (neutrality, happiness, anger, surprise, sadness and sarcasm) produced by
Dutch L2 speakers of Chinese and those encoded by native Chinese speakers (control
group).!'! Twenty Chinese native listeners, 20 naive non-native listeners (Dutch) and 20
advanced Dutch L2 learners of Chinese participated in each of the perception
experiments. The results showed that the three listener groups recognized emotional
prosodies encoded by Chinese natives significantly better than those produced by L2
speakers of Chinese. Also, the naive non-native listeners could recognize the emotions
in the unknown language as well as the natives did. Chinese native listeners, therefore,
did not show an in-group advantage (i.e., identifying emotions in Chinese more
accurately). Moreover, advanced Dutch L2 learners of Chinese could recognize native-
produced Chinese emotional prosody significantly better than the Chinese native
listeners themselves. A functional view is confirmed, which claims that listeners of a
tonal language will be less intent on the paralinguistic use of prosody than listeners of a
non-tonal language. Furthermore, it seems that, in some cases at least, the linguistic use
of a particular acoustic feature in spoken language limits its use for the communication
of emotion.

1 'This chapter will appear as Y. Zhu (2013b) Perception of Chinese emotional prosody produced by Dutch
learners and native speakers of Chinese. Chinese as a Second Langunage Research.
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4.1 Introduction

Perception and production of emotion is an essential part in human/animal
communication (Darwin 1872). Scherer (2000) claimed that emotion needs to be
viewed as a multicomponent phenomenon that should be studied simultaneously from
biological, cognitive, physiological, cultural and linguistic perspectives. Each of these
aspects may contribute to the shaping of emotions, and affect the way in which
emotions are expressed and perceived within and across cultures. In this paper I will
study the perception of emotions that are expressed vocally, concentrating on the
question how successfully emotions produced by speakers of one language are pet-
ceived by listeners of a different language. Earlier findings obtained in such cross-
cultural and/or cross-linguistic studies have botne out that the perception of emotion is
pattly universal and partly language/culture-specific. Some emotions, such as ‘anget’,
‘sadness’, ‘neutrality’, are produced and perceived through universal means of
expression, meaning that these emotions are generally recognizable even by different
cultural groups. To the extent that the vocal expression of emotions depends on
general biological and physiological mechanisms shared by all humans, some emotions
are distinguished by specific properties that ate shared across languages and cultures.
Non-native listeners will be able to recognize these emotions even if they are expressed
by speakers of another language. However, for some emotions, for example ‘sarcasm’,
‘disgust’ or ‘shame’, may well be expressed in different ways depending on the native
language and culture of the speaker, and may therefore not be successfully identified by
listeners from a different linguistic or cultural background. As a case in point, Van
Bezooijen (1984) studied ten emotional prosodies: neutral, disgust, surprise, shame,
interest, joy, fear, contempt, sad, and angry. Her study aimed to find out how
(Taiwanese) Chinese and Japanese listeners without any knowledge of Dutch, perceived
the Dutch emotional prosodies. All three listener groups recognized the Dutch
emotional prosodies well above chance level, with scores of 66, 37 and 33% correct for
Dutch, Taiwanese and Japanese listeners, respectively. The Asian listeners’ identifica-
tions correlated at r = .6 with the Dutch identification percentages but correlated
somewhat more strongly between Japanese and Taiwanese (r = .7). Each of the
emotions was identified better by the native listeners than by the Asian listeners, which
points to a strong and consistent in-group advantage. Yet, the native and non-native
identifications were relatively close together for ‘sadness’, ‘fear’, ‘surprise’ and ‘anger’ (<
30 percentage points difference) whilst other Dutch emotions were identified quite
poortly: e.g. oy’ and ‘shame’ (both 22% correct against 76 and 61% correct for the
native listeners). We assume that the communication of first group of vocal emotions
very much relies on a universal code whereas the latter two depend largely on language-
specific cues. Thompson and Balkwill (2006) conducted a different experiment in
which 20 English-speaking listeners judged the emotive intent of utterances spoken by
male and female speakers of English, German, Chinese, Japanese, and Tagalog.
Identification accuracy was above chance for all emotions expressed in all languages.
Across languages, ‘sadness’ and ‘anget’” were more accurately recognized than oy’ and
‘fear’. The (English) listeners showed an in-group advantage for decoding emotional
prosody, with highest recognition rates for English utterances and lowest rates for
Japanese and Chinese utterances. It would also indicate that, again, emotional prosody
is decoded by a combination of universal and culture-specific cues. Pell et al. (2009)
carried out a similar study, in which they compared how monolingual speakers of
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Argentine Spanish recognize basic emotions from pseudo-utterances (‘nonsense
speech’) produced in their native language and in three foreign languages (English,
German, Arabic). Results indicated that vocal expressions of basic emotions could be
decoded in each language condition at accuracy levels exceeding chance, although
Spanish listeners performed significantly better overall in their native language (‘in-
group advantage’). These findings suggest that the ability to understand vocally-
expressed emotions in speech is partly independent of linguistic ability and involves
universal principles, although this ability is also shaped by linguistic and cultural
variables.!?

In addition, a few previous studies investigated the perception of native produced vocal
emotion by L2 learners. And some of them also studied the correlation between the
learnet’s ability to recognize emotions in the L2 and his/her L2 proficiency. For
example, Graham et al. (2001) examined the ability of native and non-native speakers of
English to identify emotions being portrayed by English speakers. They concluded that
the ability to accurately identify emotions being portrayed through vocal cues in a
second language (L2) may not be acquired by L2 learners without extensive exposure in
a native context or without special attention to developing these skills in an
instructional context. Moreover, an analysis of judgments made by learners of English
as a Second Language (ESL) at different proficiency levels did not show an increase in
ability to judge the emotional content of English speech with increased language
proficiency. Chen (2005) studied how L2 English learners and 12 Dutch learners
perceive emotional prosody in English and Dutch. She found that L1-transfer is an
important strategy in interpreting pitch variation in L.2. However, .2 learners may also
activate their knowledge of intonational universals embodied in the biological codes. L2
learners at different levels seem to have acquired different degrees of understanding of
the differences between their L1 and L2 and adjust their interpretation of pitch
variation in L2 accordingly, with advanced L2 learners being more successful than
beginning and intermediate learners. Shoshi and Gagnié (2010) investigated the
differences in the perception of six culturally encoded French social affects through
audio and visual channels for French native listeners, naive Japanese listeners and
trained Japanese learners of French. The trained Japanese learners of French recognized
the emotions better than the naive Japanese listeners; however, culture-specific attitudes
(i.e. ‘suspicious irony’ and ‘obviousness’) were confused by Japanese listeners (including
trained listeners). Facial information cues seemed to be more salient than auditory cues.

However, previous studies on perception of vocal emotion by different cultural groups
mainly concentrated on how native and non-native listeners perceived emotion
produced by native speakers. There was little attention for perception of emotions
encoded by L2 speakers, especially encoded by L2 speakers of a tonal language (e.g.
Mandarin). Moreover, previous studies on vocal communication between native and
non-native speakers of Chinese have mainly been carried out in the area of perception

12 Pell et al. (2009) report a significant in-group advantage but omitted the responses to one of the emotions
(‘neutral’). However, when the Pell et al. data are aggregated over all six emotional categories, there is no
significant in-group advantage for the Argentinean Spanish listeners.
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or production of Mandarin lexical tones by L2 leatners of Chinese (Flege 1997,
Gandour 1983, Leather 1990, Stagray & Downs 1993, Wang et al. 1999). Therefore, the
present study has the following aims:

(1) Investigate to what extent (i) native, (i) naive non-native and (iii) advanced second-
language learners of Chinese can petceive Mandarin emotions encoded vocally by
L2 speakers and also to find out what would be the differences between these
listener groups in perceiving Chinese emotion vocally produced by native speakers.

(2) Test whether an in-group advantage really exists, which means native listeners
should get a significantly higher recognition rate than non-natives.

In order to avoid terminological inconsistency I only use the term ‘emotional prosody’
in this chapter, and use it to refer to both vocally produced emotions (e.g. happiness,
sadness, anger, fear, disgust) and attitudes (e.g. sincerity, irony, sarcasm). In this study
six Chinese emotional prosodies have been studied by using the discrete-emotion
approach: ‘neutrality’, ‘happiness’, (hot) ‘anger’, ‘surprise’, ‘sadness’ and ‘sarcasm’.

4.2 Methods

Two perception experiments were conducted. The first perception experiment aimed to
test how native Chinese listeners, naive Dutch listeners and advanced Dutch learners of
Chinese perceive Chinese emotional prosody produced by native Chinese speakers. The
second perception experiment was designed to test how well the three listener groups
recognize the same Chinese emotional prosodies when encoded by Dutch L2 speakers
of Chinese.

4.2.1 Speakers

Four native Chinese speakers (2 males, 2 females, mean age = 45 years) whose mother
tongue was standard Mandarin voluntarily took part in the recording of the stimuli for
the first perception experiment. Four Dutch 1.2 speakers of Chinese (2 males, 2 females,
mean age = 33 years) voluntarily participated in the recording of the stimuli for the
second perception experiment. These four Dutch L2 speakers of Chinese, whose
mother tongue was Dutch, were teachers in the Chinese department of Leiden
University in the Netherlands. None of them were early bilinguals. They had learnt
Chinese for 6 to 10 years, and they had been teaching Chinese for 2 to 10 years when
the recording was made. All spent at least one year living or studying in mainland China
or Taiwan.

4.2.2 Listeners
Twenty native Mandarin listeners (10 males, 10 females, mean age = 24 years), 20 naive

Dutch listeners (10 males, 10 females, mean age = 33 years) and 20 advanced Dutch
learners of Chinese (10 males, 10 females, mean age = 20 years) voluntarily participated
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in each of the perception experiments. The Chinese listeners were bachelor and master
students at the University of Science and Technology Beijing who hailed from different
parts of China. The naive Dutch listeners were mainly bachelor students at the
Humanities Faculty of Leiden University in the Netherlands and volunteers with
variable education backgrounds. None of the naive Dutch listeners spoke any Mandarin.
The advanced Dutch learners of Chinese were mainly third-year BA students in the
Chinese Program of Leiden University; the others were MA students and some
outstanding second-year BA students. Early bilinguals were excluded; therefore, all
students had learnt Mandarin after the age of puberty. There was no special course in
the curriculum designed for training these students to recognize emotions in Chinese.

4.2.3 Materials and procedures

The first perception test used six Mandarin statements as vocal stimuli (e.g. She is three
months pregnant; He has been to Xiao Ge’s place once). Some of the sentences may be
associated more readily with some emotions than with others but on aggregate the
lexico-syntactic materials will not be biased towards specific emotions. Generally,
speakers find it easier to pronounce meaningful sentences with specific emotions than
they do with meaningless materials. This method has been widely used by other
researchers in the vocal emotion study (e.g. Banse & Scherer 1996, Li et al. 2009, Van
Bezooijen 1984, You et al. 2005, Zhang et al. 2006). We did not resort to the recording
of meaningless pseudo-utterances (which has been proposed as an alternative solution by
e.g. Castro & Lima 2010, Pell et al. 2009, Scherer et al. 1991) as these would be too
difficult for 1.2 speakers of Chinese to vocally produce. The list of stimulus sentences is
shown in Table 4.1.

Table 4.1. Stimulus list in Chinese (Pinyin) with English glosses.

1| *8hi ni.
It is you.’

2. | Xiexie ni.
‘Thank you.’

3. | Xido wing wanguan bi Zhidao 2hé jian shi.
Xiao Wang does not know about this matter.”
4. | Jintian xiawi ta binéng lai canjid zheége hui.
‘He cannot attend the meeting this afternoon.’

5. | Td budiyan san ge yuéle.

‘She is three months pregnant.’

6. | *Ta qugno xido g& jia yi ci.

‘He has been to Xiao Ge’s place once.’

Note: * means sentences were excluded in the second perception experiment. Macron < = high-level tone,
acute accent ‘”= rising tone, hacek ” = falling-rising tone, grave accent ‘> = falling tone; a syllable without
tone mark has neutral tone.
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Each of the six statements was expressed in six different emotions — neutrality,
happiness, (hot) anger, surprise, sadness and sarcasm — by the four native Chinese
speakers. The stimuli were digitally recorded (44.1 KHz, 16 bits) in a sound-proofed
booth through a Logitech desk-top microphone. This procedure resulted in a stimulus
set that consisted of 6 Chinese statements X 4 Mandarin speakers X 6 emotions = 144
discrete emotional utterances.

For the second perception experiment, the four Dutch L2 speakers of Chinese were
asked to express the same six emotional prosodies in Chinese. The stimuli were digitally
recorded under the same conditions as in the first perception experiment. Two
sentences were discarded from the stimulus set (see Table 4.1), as these two sentences
were less well perceived by the three listener groups in the first perception test.
Therefore, the final stimulus set for the second perception experiment consisted of 4
Chinese statements X 4 Dutch 1.2 speakers X 6 emotions = 96 discrete emotional
utterances. It made the second experiment shorter than the first one. In the comparison
between the two experiments, I only used the shared materials.

In both perception experiments, all the participants including native Chinese listeners,
naive Dutch listeners and advanced learners of Chinese were asked to make a forced
choice of the speaker’s intended emotion, from the six given emotions, immediately
after they heard a stimulus. They also gave a confidence rating to each choice they
made. A three-level confidence rating scale was used, with the following interpretation:
3 = ‘The speaker expressed the intended emotion well. I am very confident in my
answer’, 2 = “The speaker reasonably expressed the intended emotion. But I am not so
sure about my answer’ and 1 = “The speaker did not express the intended emotion well.
I made the choice only by guessing.” The confidence scale was introduced in order to
obtain a potential weighting factor such that responses given with greater confidence
would be weighted more heavily than responses that were largely based on guessing.
The first experiment lasted 25 minutes and the second one lasted 15 minutes, including
the time for the participants to read the instructions in their native language before they
started the test and a 6-second pause in between the emotional utterances for the
participants to make a choice.

Each participant did the experiment individually in the presence of the experimenter.
The stimuli were presented to the subject over closed headphones (but remained
inaudible to the experimenter).

4.3 Results
4.3.1 Identification of emotions

The results proved insensitive to any weighting based on response confidence.
Therefore, I report unweighted identification results only. Tables 4.2 (which repeats
Table 3.2) and 4.3 are confusion matrices of intended versus perceived emotions in the
two perception experiments by the three listener groups, i.c., native Chinese listeners,
Dutch naive listeners and advanced Dutch learners of Chinese.
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Table 4.2 (= Table 3.2). Perception of emotional prosody produced by native Chinese speakers:
Confusion matrix of intended and perceived emotions by Chinese (pper panel), naive Dutch (middle
panel) listeners and advanced Dutch learners of Chinese (lower panel). Correct responses are located on

the main diagonal (shaded).

An, Ha Neu Sar Sad Spr
Intended § Re|spor1d§d e|motion by|Chinese n|ative listenlers :
Angty 56.3 4.8 10.2 5.2 10.0 13.5
Happy 12.1 37.3 34.8 1.7 8 13.3
Neutral 7.3 7.3 73.5 2.5 4.2 5.2
Sarcastic 11.7 17.5 34.0 17.3 3.1 16.5
Sad 13.3 8.1 32.7 4.4 371 4.4
Surprised | 12.9 4.0 10.6 13.3 5.0 54.2

Responded emotion by Naive Dutch listeners
Angty 52.6 4.0 15.1 9.5 7.9 10.9
Happy 35.7 20.4 14.1 5.8 3.6 20.4
Neutral 4.0 4.2 71.2 9.9 7.3 34
Sarcastic 13.3 6.5 15.7 28.8 16.1 19.6
Sad 5.2 2.4 28.6 10.5 49.2 4.2
Surprised 9.9 12.3 5.0 6.3 15.1 51.4
Responded emotion by advanced Dutch learners of Chinese

Angty 53.3 2.7 16.5 10.0 5.0 12.5
Happy 30.2 25% 14.2 3.5 2.1 24.8
Neutral 5.2 8 80.2 2.9 9.6 1.3
Sarcastic 11.9 8.3 17.3 31.9 10.4 20.2
Sad 5.8 1.3 19.6 0.7 65.4 1.3
Surprised 6.0 9.4 2.5 10.0 3.8 68.3
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Table 4.3. Perception of emotional prosody produced by advanced Dutch 1.2 speakers of Chinese:
Confusion matrix of intended and perceived emotions by Chinese (upper panel), naive Dutch (middle
panel) listeners and advanced Dutch learners of Chinese (lower panel). Correct responses are located on

the main diagonal (shaded).

Intended Ang ‘ Hap ‘ Neu ‘ .Sar ‘ . Sa.d | Spr
Responded emotion by Chinese native listeners
Angty 25.6 6.3 34.4 12.8 8.1 12.8
Happy 3.4 37.8 21.3 12.2 3.1 22.2
Neutral 2.5 8.4 63.1 3.8 18.8 3.4
Sarcastic 13.1 15.9 27.2 21.3 11.9 10.6
Sad 8.4 2.5 27.8 5.3 47.2 8.8
Surprised 7.8 19.4 16.6 9.7 8.1 38.4
Responded emotion by Naive Dutch listeners
Angry 38.4 4.7 14.4 17.2 12.5 12.8
Happy 14.1 29.4 12.8 11.3 8.4 24.1
Neutral 5.0 4.7 60.0 10.3 16.6 34
Sarcastic 13.8 15.6 18.4 19.1 14.7 18.4
Sad 6.9 1.9 25.9 9.7 42.2 13.4
Surprised 7.5 20.6 14.1 9.4 11.9 36.6
Responded emotion by advanced Dutch learners of Chinese
Angty 33.8 8.1 23.4 13.8 8.4 12.5
Happy 6.3 33.1 17.5 12.8 3.8 26.6
Neutral 2.8 6.3 59.1 5.3 24.7 1.9
Sarcastic 9.4 16.3 19.7 22.5 12.5 19.7
Sad 5.9 34 22.8 0.6 51.6 9.7
Surprised 5.0 17.8 18.1 7.8 7.8 43.4

The confusion matrices show that native Chinese, Dutch naive listeners and advanced
Dutch learners of Chinese perceived the six Chinese emotional prosodies produced by
native Chinese speakers (mean recognition rate: 48.4%) substantially better than those
encoded by Dutch L2 speakers of Chinese (mean recognition rate: 39.0%). For the
perception of native-produced emotional prosody show quite different confusion
patterns in identifying native produced emotional prosody. For instance, Chinese
listeners tended to mistake ‘happiness’ mainly for ‘neutrality’ (34.8%) while naive Dutch
listeners massively misidentified ‘happiness’ as ‘anger’ (35.7%). In the perception of
non-native emotional prosody, native Chinese listeners and naive Dutch listeners
showed a surprisingly similar confusion structure for the six emotions. For example,
both native Chinese and Dutch naive listeners strongly confused ‘happiness’ with
‘surprise’ (22.2% and 24.1%, respectively). Moreover, native Chinese and Dutch naive
listeners showed the same tendency of confusing ‘sarcasm’ with ‘neutrality’.
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In the perception of native-produced Chinese emotional prosody, advanced Dutch
learners of Chinese performed significantly better than the other two listener groups.
However, there was no significantly better listener group in the perception of L2
produced Chinese emotional prosody. Moreover, in both of the perceptual experiments,
the confusion categories which advanced Dutch learners of Chinese fell into are quite
similar to those of naive Dutch listeners. For example, in the perception of native-
produced emotional prosody, naive Dutch listeners and advanced Dutch learners of
Chinese both mistook ‘anger’ for ‘neutrality’ by 15.1% and 16.5%, respectively, and for
‘surprise’ by 10.9% and 12.5%, respectively. They both misrecognized ‘happiness’ as
‘anger’ by 35.7% and 30.2%. Furthermore, in perceiving non-native-produced
emotional prosody, advanced Dutch learners of Chinese showed the exact same
tendency as naive Dutch listeners for ‘sarcasm’ they often confused ‘sarcasm’ with
‘neutrality’ (19.7%) and ‘surprise’ (19.7%); and naive Dutch listeners confused it with
‘neutrality’ (18.4%) and ‘surprise’ (18.4%). In addition, in the second perception
experiment the two Dutch listener groups both dramatically misidentified ‘happiness’ as
‘neutrality’ and ‘surprise’; and they also confused ‘neutrality’ with ‘sadness’. These
findings support Chen’s (2005) conclusion that L1-transfer is an important strategy in
interpreting paralinguistic intonational meaning (e.g. emotional prosody) in L2.

Figure 4.1A-B shows the percent correct identification of six intended emotions by
native Chinese, naive Dutch listeners and advanced Dutch learners of Chinese in the
two perception experiments. Figure 4.1A presents the results of the three listener
groups perceiving emotional prosody produced by native Chinese speakers. Figure 4.1B
shows the results of the three listener groups recognizing emotional prosody encoded
by Dutch L2 speakers of Chinese.
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100 A. Chinese native speakers B. Dutch L2-speakers of Chinese
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Figure 4.1A-B. Percent correct identification of six intended emotions by native Chinese, naive Dutch
listeners and advanced Dutch learners of Chinese. Panel A presents the perceptual results of emotional
prosody produced by native Chinese speakers (exp. 1). Panel B presents the perceptnal results of emot-
donal prosody encoded by advanced Dutch 1.2 speakers of Chinese (exp. 2). In each cluster of bars the
intended emotions are ordered from left to right in ascending overall correct recognition rate. The order is
indjcated from top to bottom in the legends of the panels; note that the order differs between panels. The
95% confidence limits were computed for each bar on 20 listener means. Panel A repeats Figure 3.1B.

Table 4.2, Table 4.3 and Figure 4.1A-B together indicate that native Chinese, naive
Dutch listeners and advanced Dutch learners of Chinese were able to recognize discrete
Chinese emotional prosody, whether produced by native or by non-native Chinese
speakers, above chance level (mean recognition rates: 48.6% and 39.0%, chance level:
16.7%). Moreover, emotions were identified (much) better than chance by each of the
three listener groups in the two perception tests. In the perception of native-produced
emotional prosodies, even the Dutch naive listeners obtained a score of 45.6% cotrect,
closely followed by the native Chinese listeners (45.9% correct), and with the best
petformance obtained by the advanced Dutch learners of Mandarin (54.1% correct).
Furthermore, the difference between the three listener groups is statistically significant
by a one-way Analysis of Variance, F(2, 57) = 5.8, p = .005. A Bonferroni post-hoc test
(x = .05) showed that the advanced Dutch learner group performed better than the
other two groups in perception of native-produced emotional prosody. The other two
listener groups did not differ from each other. In the perception of non-native-
produced Chinese emotional prosody, there was no statistical significance between the
three listener groups, even though advanced Dutch learners of Chinese performed
slightly better than the other two groups (2% or 3% higher). This indicates that native
Chinese, naive Dutch listeners and advanced Dutch learners of Chinese performed
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equally well/pootly in perceiving Chinese emotional prosody encoded by L2 speakers
of Chinese.

Somewhat surprisingly, the success with which native Chinese listeners and Dutch
naive listeners identified vocal emotions in each of the perception experiments was
correlated. Emotions that native listeners found difficult (or easy) to identify were also
found difficult (or easy) for naive listeners. For example, both groups identified ‘anger’,
‘surprise’, and ‘sadness’ more successfully than ‘happiness’ and ‘sarcasm’ in the first
perceptual experiment. However, they found ‘sadness’ and ‘surprise’ less difficult to
recognize than ‘anger’ in the second perceptual experiment. In Figure 4.1A, the order
of difficulty among the six emotions was somewhat different for the advanced Dutch
learners of Chinese than for the other listener groups. Specifically, the advanced Dutch
learners of Chinese showed much higher identification rates for the emotions of
‘sadness’, ‘surprise’ and ‘neutrality’ portrayed by the native speakers. This finding
supports Chen’s study (2005) that L2 learners at different levels seem to have acquired
different degrees of understanding of the differences between their L1 and 1.2, and
adjust their interpretation of pitch variation in .2 accordingly.

4.3.2 Confidence rating

In the second part of this results section, I will analyze the confidence ratings. Although,
as mentioned earlier in this section, there was no effect of weighting on the results and
only unweighted identification results were presented, I would like to make use of the
confidence ratings all the same to investigate the social behaviour of the listener groups.
In this case, I just present means and observe unexpected differences between the

groups.

Figure 4.2A-B shows the confidence rating of six intended emotions by native Chinese
listeners, naive Dutch listeners and advanced Dutch learners of Chinese in the two
perceptual experiments. Figure 4.2A shows that Chinese native listeners were less
confident than the non-native listeners (mean = 1.49) in their identifications of native-
produced emotions. Within the Dutch listeners, the advanced learners of Mandarin
were more confident (mean = 2.29) than the naive listeners (mean = 1.96). The effect
of listener group is significant by a one-way ANOVA, F(2, 57) = 454, (p < .001).
Bonferroni post-hoc tests revealed that all differences between the three groups were
significant (« = .05). Figure 4.2B shows the opposite result that Chinese native listeners
were as confident as advanced Dutch learners of Chinese (mean = 2.30), but Dutch
naive listeners were the least confident (mean = 1.92). Therefore, it can be concluded
that native Chinese listeners are more confident in identifying emotional prosody
produced by (Dutch) non-native speakers. The reason for this behavior is not clear
since one would expect listeners to be more confident when having to make decisions
based on materials produced by speakers who share the same linguistic code.
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Figure 4.2A-B: Confidence rating (3 = most) of six intended emotions by native Chinese listeners,
naive Dutch listeners and advanced Dutch learners of Chinese. Panel A presents the perceptual results
of emotional prosody produced by native Chinese speakers. Panel B presents the perceptual results of
emotional prosody encoded by advanced Dutch 1.2 speakers of Chinese. In each cluster in both panels
the intended emotions are ordered as in Figure 4.1.A. Confidence limits are based on 20 listener means.

4.3.3 Peripheral findings of the production of emotional prosody by L2
speakers !

In the last part of this section, I would like to address briefly the production of the
Dutch L2 speakers who produced the stimuli for the present study. The results show
that even advanced Dutch L2 speakers of Chinese are generally not as good as native
speakers at vocally expressing emotions in Chinese. This could possibly be explained
along the lines of Ross et al. (1986), who found that less use was made of short-term
changes in FO to express emotion in tone languages (in which short-term FO contours
are used to carry lexical information) than in Indo-European languages (in which FO
plays no lexical role). It would appear, then, that in some cases at least, linguistic use of
a particular acoustic feature in spoken language limits its use for the communication of
emotion. Obviously, native Chinese speakers can produce emotional prosody in
Chinese without having problems of getting the lexical tones right. Therefore, we may
assume that native speakers of a tonal language automatically encode lexical informa-
tion when producing emotions in their native language. However, 1.2 speakers of
Chinese may not know how to pronounce Chinese lexical tones correctly while at the
same time expressing emotional prosody on top of the lexical tones. Perhaps, that is
why the three listener groups did not perceive the non-native-produced emotional
prosodies as well as those encoded by natives. It is unclear whether Dutch L2 speakers

13 A more comprehensive account of the production of emotional prosody in L2 and L1 is presented in
Chapters 5 and 6.
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of Chinese used an L1-transfer strategy during their production of Chinese emotional
prosody, meaning that they would use Dutch vocal cues to express emotions in Chinese.
If they did, then the naive Dutch listeners should have picked up the Dutch features
straightaway. However, the Dutch naive listeners did not show any better scores in this
case. Or it might be that .2 speakers have used the L1-transfer strategy in producing
emotion in their second language. But it may not have been easy for Dutch naive
listeners to pick up the cues, if they could not distinguish between Chinese lexical tones
and emotional prosody. In other words, L1-transfer strategy in terms of production of
emotional prosody might not work on L2 speakers of a tonal language. The viability of
this speculation can only be checked when an acoustic analysis is applied. I will come
back to this point in Chapter 6.

4.4 Conclusions and discussion

The results of this investigation indicate that native-produced emotional prosodies were
recognized better by all the listener groups than those expressed by L2 speakers. In
other words, emotional prosodies produced by L2 speakers of Chinese were less
recognizable overall than those encoded by natives. Nevertheless, the three listener
groups could recognize emotions well above chance level, regardless the speaker type.
Moreover, the results showed that the three listener groups could recognize some
negative emotions equally well, regardless the speaker type, for example, ‘anger’ and
‘sadness’. More specifically, the native-produced ‘anger’ was recognized by the three
listeners groups equally well in first perception experiment. These findings support
previous studies which claimed that recognizing negative emotions from vocal cues,
independently of language, is compatible with evolutionary views that vocal signals
associated with threat that much must be highly salient to ensure human survival
(Ohman et al. 2001, Tooby & Cosmides 1990). According to Darwin’s evolution theory,
‘anger’ signals aggression towards the offended and warns the offender to expect an
aggressive counter-reaction. In other words, ‘anger’ symbolizes danger to both the
offender and the offended. Therefore, this emotion should be recognized equally well
by all human beings irrespective of their linguistic and cultural backgrounds, as people/
animals have an instinct to sense, and protect themselves from, danger. Furthermore,
‘neutrality’ is identified most accurately by all the listener groups in this investigation,
which finding is in line with previous literature (Cornew et al. 2010). However, one
might claim that neutrality is the default response category so that its correct
identification rate is higher than that of other emotions as a result of response
uncertainty. Therefore, we can infer that emotion perception could be universal to
some extent.

The recognition rates of ‘happiness’ and ‘sarcasm’ were relatively low in the two
perception experiments. This finding is compatible with the previous finding that
‘happiness’ was recognized relatively pootly in Mandarin where the emotion must be
recognized through audio channel only (e.g. Banse & Scherer 1996, Castro & Lima
2010, Liu & Pell 2012). And the recognition rates of ‘happiness’ by the three listener
groups also varied regardless of speaker type. This implies that perception of positive
emotions depends more on listener’s linguistic and cultural background. Moreover,
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even some primary emotions (e.g. ‘anger’) can be exptessed in variable ways by
different speaker groups. For instance, ‘anger’ encoded by the 12 speakers was
identified poorly by all the listeners. It implies that, if an emotional prosody was not
able to trigger the language-specific cues borne in 1.1/L1.2 listeners’ linguistic knowledge,
the recognition rate of the prosody should decrease to some extent. Altogether, we can
conclude that perception of emotional prosody can be partly universal and partly
language-or-culture specific. It means that, on one hand, native and non-native listeners
(including L2 listeners) might have drawn on the universal resources embedded in
human beings to decode some primary emotional prosodies, e.g. ‘anger’, ‘sadness’ or
‘neutrality’. On the other hand, they might have also resorted to their own language-or-
culture specific cues, which vary very much from culture to culture, when perceiving
emotional prosody produced by different speaker groups. According to the results of
this chapter, it seems that the non-native produced emotional prosodies neither
propetly triggered the universal cues nor the language-or-culture-specific cues of all the
listener groups. This is why they were not recognized as well as those produced by the
native speakers.

There are also some other findings in this chapter. In the perception of native-
produced emotional prosodies, Chinese native listeners were not able to identify
emotions more accurately and confidently than nafve Dutch listeners and advanced
Dutch learners of Chinese. Surprisingly, advanced Dutch learners of Chinese
recognized emotional prosody in Chinese significantly better than Chinese natives did
themselves. This finding contradicts the conclusion of Graham’s study (2001) that the
ability to accurately identify emotions being portrayed through vocal cues in a second
language may not be acquired by L2 learners without extensive exposure to such
emotions in a native context or without special attention to developing these skills in an
instructional context. Moreover, advanced Dutch learners of Chinese can identify
Chinese emotional prosody substantially (and significantly) better than nafve Dutch
listeners. Possible explanations for this finding can be found below. This finding
confirms the result of Shoshi and Gagnié’s study (2010) that trained second language
learners may recognize emotional prosody in the target language better than listeners
with no experience in the target language.

Moreover, naive non-native listeners can recognize unknown emotional prosody as
well/pootly as natives, regardless of speaker type. The in-gtoup advantage found by
other researchers therefore does not apply universally to all cultural groups (e.g.
Chinese), which means that native listeners would perform significantly better than
non-native listeners in perceiving emotional prosody in their L.1. Natives and naive
non-natives may have drawn on very similar cognitive resources when identifying
emotional prosody; even the incorrectly recognized emotional prosodies of natives and
non-natives may fall into similar confusion categories. However, the detailed cognitive
resources are still not known at the present stage. It might be that there are some
universal cognitive resources shared by the two listener groups. Advanced learners of
Chinese followed a slightly different order of success in the perception of native-
produced emotional prosody. It indicates that emotions which are difficult for native
and naifve non-native listeners to identify, are not necessarily difficult for them to
recognize, for example: sadness and surprise. These findings support the conclusions of
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Chen’s study (2005) to some extent: L1-transfer is an important strategy in interpreting
pitch variation in 1.2. 12 learners at different levels of proficiency seem to have
acquired different degrees of understanding of the differences between their .1 and 1.2
and adjust their interpretation of pitch variation in L.2 accordingly.

Finally, I will briefly summarize some additional findings that relate to the performance
of the two speaker groups in the present study.

Firstly, L2 speakers are not able to vocally produce emotions in their L2 as well as
natives, even though their Chinese proficiency is high. This finding supports previous
studies (Gorelick & Ross 1987, Lieberman & Michaels 1962, Ross et al. 1986, Scherer
et al. 1984): although spoken language constrains emotional expression to some extent,
linguistic and emotional expression can be dissociated and typically function in-
dependently of one another. From this observation we can possibly conclude that a
second language might constrain emotional expression more than a first language does,
especially when the second language is a tonal language (e.g. Chinese).

Secondly, we do not know at this stage whether this L1-transfer strategy is also used by
L2 speakers in production of emotional prosody in their L2, since the Dutch non-
native listeners did not pick up any Dutch vocal cues from the Chinese emotional
prosodies encoded by Dutch L2 speakers of Chinese. Otherwise, they would have
scored better than the native listeners in the perceptual test.

There may be several possible explanations for the findings that (i) L2-produced
emotional prosodies were overall less recognizable than those produced by natives, and
(ii) Chinese emotions were identified more successfully by (advanced) Dutch learners of
Mandarin than by native Chinese listeners themselves.

First of all, Ross et al. (1986) have shown there is less use of short-term changes in FO
to express emotion in tone languages (in which short-term FO contours are used to
carry lexical information) than in Indo-European languages (in which FO plays no
lexical role). Thus it seems that, in some cases at least, use of a particular acoustic
feature in spoken language limits its use for the communication of emotion. This
insight is incorporated into a functional view which claims that the prosodic space
which languages may use is finite. The parameters (or dimensions) of the phonetic
space (and of the prosodic space within it) can be used to express linguistic as well as
paralinguistic contrasts. The functional principle holds that one can use a patticular
parameter in the phonetic space only once. It follows from the functional principle that
if a language uses a prosodic parameter for linguistic purposes, it can no longer use the
same parametet for non-/paralinguistic uses — ot, in a less extreme version of the
theory — cannot use the same parameter as effectively for the expression of
paralinguistic or extralinguistic meanings. The prediction follows that speakers of a
lexical tone language (such as Mandarin) have less room to express emotion through
prosody (specifically through paralinguistic use of speech melody) than speakers of a
non-tone language (such as Dutch or English). Apparently, native Chinese speakers can
filter out Mandarin lexical tones automatically during the production of emotional
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prosody in their native language, but L2 speakers of Chinese cannot. In this case, 1.2
speakers of Mandarin cannot easily separate emotional prosody from lexical tones
during their production of Chinese emotional prosody, so that they cannot express it as
well as natives. As a consequence of a functional view, listeners of a tonal language will
be less intent on (and well in fact be less experienced in) decoding the paralinguistic use
of prosody than listeners of a non-tonal language. In other words, listeners of a non-
tonal language are generally better at recognizing emotional prosody than listeners of a
tonal language. This would explain why naive Dutch listeners can recognize Chinese
emotional prosody as well as natives, and why advanced Dutch L2 learners of Chinese
can identify the same emotions even better.

It is worthwhile rerunning this experiment with different linguistic groups to see if the
results are similar, for example: British naive listeners and British 1.2 learners of Chinese;
or German naive listeners and German learners of Chinese. The ultimate test of this
explanation would be to examine emotion recognition by speakers of another tone
language, e.g. Vietnamese or Thai. The prediction, obviously, would be that such
listeners should recognize emotions in Mandarin more pootly than native Chinese
listeners do — since (i) they are relatively insensitive to emotional prosody because their
mother tongue is a tone language, and (ii) because being non-native listeners they are
not familiar with the expression of emotion in the target language.

Secondly, the unexpected results might be caused by the absence of particles in the
Chinese stimuli. In everyday Chinese speech particles often appear at the end of a
sentence, carrying considerable emotional information that is alternatively expressed by
intonation in other languages. Since this kind of lexical markers were deliberately left
out in the present study due to the research purpose, their absence might have affected
the perception of the emotional prosodies by L1 listeners but not by the Dutch
listeners. Moreover, Dutch listeners might generally be more intent on the message in
the sentence prosody, according to the functional view. That is possibly why the
Chinese L1 listeners did not perform better than the non-native listeners in the
perception experiments in which the stimuli with no final particles attached were
presented through audio channel only. Testing this hypothesis is beyond the scope of
the present study. Part of the endeavor would be to determine how much use Mandarin
and Dutch make of particles expressing emotions on the part of the speaker and what
the division of work would be between the use of such particles and emotional
prosodies.

Thirdly, Chinese society is quite reserved when it comes to the overt expression of
emotion, either in speech or in other modes of communication (Klineberg 1938).
Showing emotion in public is interpreted as a sign of weakness in China (Wu & Tseng
1985). If this is indeed the case, then native speakers of Chinese will have had little
exposure to clear instances of vocally expressed emotions. This would explain why the
native Chinese listeners did relatively poorly when instructed to identify vocally
expressed emotions in Chinese. It would also explain why Dutch listeners obtained
equal or better identification rates for the Chinese emotions than the native listeners
themselves. Especially the advanced Dutch learners of Chinese can pick up some
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Chinese subtle emotions produced by native speakers (e.g. sadness and sarcasm) more
successfully than natives.

Further studies could be catried out in the areas of second-language acquisition and
cognitive psychology to find out more about the perception and production of
emotional prosody by natives and non-natives/L2 learners of the target language.






Chapter Five

Production of Emotional Prosody
in L2 and in L1

Abstract

This chapter investigated how well Dutch L2 speakers of Chinese produced the six
emotional prosodies (neutrality, happiness, anger, surprise, sadness and sarcasm) in
their L2 (Chinese) and how well they produced the same emotional prosodies in their
L1 (Dutch).'* Two recognition studies were carried out in this chapter. The first
recognition study was designed to test how well Dutch L2 speakers of Chinese
produced the six emotional prosodies in Chinese. Native Chinese speakers participated
in the first recognition study as the control group. The second recognition study aimed
to find out how well the same Dutch L2 speakers of Chinese expressed the same vocal
emotions in their native language — Dutch. Twenty Chinese native listeners, 20 naive
listeners (Dutch), and 20 advanced Dutch L2 learners of Chinese participated in the
first recognition study and another 20 Dutch native listeners participated in the second
recognition study as listeners/judges. The results showed that emotional prosodies
produced by L2 speakers of Chinese in their 1.2 were overall less recognizable than
those encoded by Chinese natives. Dutch L2 speakers of Chinese are better at vocally
producing emotions in their L1 than in the L2. The prediction made in the beginning of
this chapter is confirmed, which claims that second language limits L2 speakers’
communication of emotion. A detailed acoustic analysis of selected stimuli is deferred
to Chapter 6. The results also show that the naive Dutch listeners could recognize the
emotions in the unknown language (Mandarin Chinese) as well as the natives did.
Moreover, naive Dutch native listeners showed an in-group advantage in that they
identified the same emotions in Dutch more accurately than in Mandarin Chinese.

14 This chapter is the first part of Y. Zhu (2013). Production of emotional prosody in L2 and in L1
(submitted).
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5.1 Introduction

Perception and production of emotion is an essential part of human/animal
communication (Darwin 1872). The research question ‘can listeners infer emotion from
vocal cues?” has been studied by many researchers (e.g. Frick 1985, Scherer 1986,
Standke 1992, Van Bezooijen 1984). These studies all show that listeners are rather
good at inferring affective state and speaker attitude from vocal expression.
Furthermore, the previous studies also claim that the vocal expression of emotions is
differentially patterned (Scherer 1996). There is considerable evidence that emotion
produces changes in respiration, phonation and articulation. A large number of
different emotional and motivational states are indexed and communicated by specific
acoustic characteristics of the concurrent vocalizations (Scherer 1989). The acoustic
variables that are strongly involved in the production of vocally expressed emotion are
summarized in Scherer’s (1991, 1996) studies. However, previous studies mainly
touched on the vocal production of emotion by native speakers from one particular
linguistic group but not on speakers’ I.2.

Another finding is from Ross et al. (1986). They have shown that there is less use of
short-term changes in FO to express emotion in tone languages (in which short-term FO
contours are used to carry lexical information) than in Indo-European languages (in
which FO typically plays no lexical role). Thus it seems that, in some cases at least, use
of a particular acoustic feature in spoken language limits its use for the communication
of emotion. Inspired by Ross et al. I would like to predict that, if a language uses a
prosodic parametet for linguistic purposes, it will have less space for non-/para-
linguistic uses of the same cue. If this prediction were true, it would effectively mean
that speakers of a lexical tone language (such as Mandarin) have less room to express
emotion through prosody (specifically through paralinguistic use of speech melody)
than speakers of a non-tone language (such as Dutch or English).

Therefore, I carried out the present study to:

M Investigate: (i) how L2 speakers of Chinese vocally produce emotions in
Chinese; and how they portray the same emotions in their L1; and what would
be the differences; (ii) what would be the differences between Chinese native
and L2 speakers of Chinese vocally producing emotion in Chinese; (iii) will a
tonal language limit the vocal production of emotion?

2 As a secondary aim, investigate to what extent (i) native, (i) naive non-native
and (iii) advanced second-language learners of Chinese can perceive Mandatin
emotions encoded vocally by L2 speakers and to find out how these listener
groups perceive Chinese emotions vocally produced by native speakers.

There is little literature which studied the first research question propetly, especially
when the target language is a tonal language, such as Mandarin. Anolli et al. (2008)
conducted research on vocal production of emotion by Chinese and Italian young
adults. They confirm that different emotions may be expressed through variations in
the modulation of vocal cues, in both cultures; on the other hand, differences in the
specific patterns of vocal cues in expressing emotions were identified between Chinese
and Italian participants. Fortunately, there are a few studies which touched on
perception of emotional prosody by both native and non-native listeners. To some
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extent, previous findings all claimed that perception of emotion by different culture
groups is partly universal and partly language/culture-specific. For instance, Van
Bezooijen (1984) studied ten emotional prosodies: neutral, disgust, surprise, shame,
interest, joy, fear, contempt, sad, and angry. Her study aimed to find out how
(Taiwanese) Chinese and Japanese listeners, who did not have any knowledge of Dutch,
perceived Dutch emotional prosodies at the sentence level. Perceptual experiments
showed that Dutch native listeners got the highest correct identification rate and
Japanese listeners performed poorest. But both of the listener groups performed well
above chance level. Graham et al. (2001) examined the ability of native and non-native
speakers of English to identify emotions being portrayed by English speakers. They
concluded that the ability to accurately identify emotions being portrayed through vocal
cues in a second language (I.2) may not be acquired by L2 learners without extensive
exposure in a native context or without special attention to developing these skills in an
instructional context. Moreover, an analysis of judgments made by learners of English
as a Second Language (ESL) at different proficiency levels did not show an increase in
ability to judge the emotional content of English speech with increased language
proficiency. Thompson and Balkwill (2006) conducted a similar experiment in which 20
English-speaking listeners judged the emotive intent of utterances spoken by male and
female speakers of English, German, Chinese, Japanese, and Tagalog. Identification
accuracy was above chance for all emotions expressed in all languages. Across
languages, ‘sadness’ and ‘anger’ were more accurately recognized than oy’ and ‘fear’.
The (English) listeners showed an in-group advantage for decoding emotional prosody,
with highest recognition rates for English utterances and lowest rates for Japanese and
Chinese utterances. This would indicate that, again, emotional prosody is decoded by a
combination of universal and culture-specific cues. Shoshi and Gagni¢ (2010)
investigated differences in the perception of six culturally encoded French social affects
through audio and visual channels for French native listeners, naive Japanese listeners
and trained Japanese learners of French. The trained Japanese learners of French
recognized the emotions better than the naive Japanese listeners did; however, culture-
specific attitudes (i.e. ‘suspicious irony” and ‘obviousness’) were confused by Japanese
listeners (including trained listeners). Facial information cues seemed to be more salient
than auditory cues.

This chapter will focus on the vocal production of emotion in speakers’ L2 and L1. In
order to avoid terminological inconsistency I only use the term ‘emotional prosody’ in
this chapter, and use it to refer to both vocally produced emotions (e.g. happiness,
sadness, anger, fear, disgust) and attitudes (e.g. sincerity, irony, sarcasm). In this study
six Chinese emotional prosodies have been studied by using the discrete-emotion
approach: neutrality, happiness, anger, surprise, sadness and sarcasm. !> Sentences
expressed in different emotions are used as stimuli for the perception experiment.
Thete is no semantic link between the sentences.

15 Discrete emotion theory assumes that humans universally express and recognize a small
number (six to eight) of basic cross-culturally shared ‘core’ emotions, which are communicated
through innate mechanisms (for a survey of positions see Ekman & Friesen 1971, Colombetti
2009; see also footnote 8).
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5.2 Methods

Two recognition studies were conducted: the first recognition study aimed to test how
well Dutch L2 Chinese speakers vocally expressed emotions in their second language,
compared to Chinese native speakers (the control group). Actually, this recognition
study is the combination of the first and the second judgment study presented in
Chapters 3 and 4, respectively. It is now reviewed from the production perspective; the
second recognition study was designed to test how well the same Dutch L2 speakers of
Chinese vocally produced emotions in their mother tongue i.e. Dutch. Three groups of
listeners who were used as judges voluntarily participated in the first recognition study;
20 native Dutch listeners were used as judges in the second recognition study.

5.2.1 Speakers

Four Dutch L2 speakers of Chinese (2 males, 2 females, mean age = 33 years)
voluntarily participated in the recording of the stimuli for the two recognition studies.
These four Dutch L2 speakers of Chinese, whose mother tongue was Dutch, were
teachers from the Chinese department of Leiden University in the Netherlands. None
of them were eatly bilinguals. They had learnt Chinese for 6 to 10 years; and they had
been teaching Chinese for 2 to 10 years at the time the recordings were made. All had
spent at least one year living or studying in mainland China or Taiwan. In order to set
up a control group for the first recognition study, four native Chinese speakers (2 males,
2 females, mean age = 45 years) whose mother tongue was standard Mandarin,
voluntarily took part in the recording of the stimuli for the perception experiment. The
four Chinese speakers were amateur actors/actresses who all had stage performance
experience.

5.2.2 Listeners

Twenty native Mandarin listeners (10 males, 10 females, mean age = 24 years), 20 naive
Dutch listeners (10 males, 10 females, mean age = 33 years) and 20 advanced Dutch
learners of Chinese (10 males, 10 females, mean age = 20 years) voluntarily participated
in the first recognition study. They were asked to decide which emotion was intended
by the speaker and how confident they were of their choice. The results can tell us how
well the speakers had produced the six emotions in their L1 and L2. The Chinese
listeners were bachelor and master students at the University of Science and Techno-
logy Beijing, who hailed from different parts of China. The naive Dutch listeners were
mainly bachelor students at the Humanities Faculty at Leiden University in the
Netherlands and volunteers with variable education backgrounds. None of the naive
Dutch listeners spoke any Mandarin. The advanced Dutch learners of Chinese were
mainly third-year BA students in the Chinese Program of Leiden University; the others
were MA students and some outstanding second-year BA students. Early bilinguals
were excluded; therefore, all students had learnt Mandarin after the age of eighteen.
There was no special course in the curriculum designed for training these students to
recognize emotions in Chinese.
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Twenty Dutch native listeners who did not have any Chinese knowledge voluntarily
participated in the second recognition study as listeners. They were bachelor or master
students at Leiden University, majoring in linguistics. Although they were different
subjects from those naive Dutch listeners who took part in the first recognition study,
both groups represent the same population statistically.

5.2.3 Materials and procedures
5.2.3.1 First recognition study

The first recognition study includes two perception experiments: the first perception
experiment was set up to test how well the Chinese control group vocally expressed the
six emotions in Chinese. In this experiment, I used six Mandarin statements (e.g. She is
three months pregnant; He has been to Xiao Ge’s place once). The reasons that I selected these
six sentences particularly are: (1) these six sentences contain all the tones in Mandarin,
i.e. ‘high-level tone’, ‘rising tone’, ‘falling-rising tone’, ‘falling tone’ and ‘neutral tone’
(e.g. Howie 1976); (2) according to the consensus of the speakers, these sentences are
semantically neutral but can easily be expressed with different emotions; (3) both short
and longer sentences were included, in case utterance length might play a role in the
perception of emotional prosody. Each of the six statements was expressed in six
different emotions (neutrality, happiness, anger, surprise, sadness and sarcasm).

The second perception experiment was carried out to find out how well the Dutch 1.2
speakers of Chinese encoded the six emotions in their second language, compared to
the control group. In this experiment, two Mandarin statements wete discarded from
the original six Mandatin statements, as they were not very well perceived by the three
groups of listeners in the first perception experiment. The list of stimulus sentences for
the first recognition study is shown in Table 5.1.

In the first perception experiment, each of the six Mandarin statements was vocally
expressed in six different emotions (neutrality, happiness, anger, surprise, sadness and
sarcasm) by the four native Chinese speakers. The stimuli were digitally recorded (44.1
KHz, 16 bits) in a sound-proofed booth through a Logitech desk-top microphone. This
procedure resulted in a stimulus set that consisted of 6 Chinese statements X 4
Mandarin speakers X 6 emotions = 144 discrete emotional utterances.

In the second perception experiment, the four Dutch L2 speakers of Chinese were
asked to express the same six emotional prosodies in Chinese. The stimuli were digitally
recorded under the same conditions as in the first perception experiment. Two
sentences were discarded from the stimulus set (see Table 5.1), as these two sentences
were less well perceived by the three listener groups in the first perception test.
Therefore, the final stimulus set for the second perception experiment consisted of 4
Chinese statements X 4 Dutch L2 speakers X 6 emotions = 96 discrete emotional
utterances. It made the second experiment shorter than the first one.
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Table 5.1. Stimulus list in Chinese (Pinyin orthography) with English glosses.

1. | *8hi ni.
It is you.”

2. | Xiexie ni.
‘Thank you.’

3. | Xido wing wanquén bir zhidao e jian shi.
Xiao Wang does not know about this matter.”
4. | Jintian xiawi ta binéng ldi canjia hége hui.
‘He cannot attend the meeting this afternoon.’

5. | Ta hudiyin san ge yuéle.

‘She is three months pregnant. ’

6. | *Ta gaguo xido g& jia yi ci.

‘He has been to Xiao Ge’s place once.’

Note: “* means sentence was excluded in the second petception expetiment. Macron ¢ = high-level tone,
acute accent rising tone, hacek 7 = falling-rising tone, grave accent ’ = falling tone; a syllable without

tone mark has neutral tone.

o

In both perception experiments, all the participants (native Chinese listeners, naive
Dutch listeners and advanced learners of Chinese) were asked to make a forced choice
of the speaker’s intended emotion, from the six given emotions, immediately after they
heard a stimulus. They also gave a confidence rating to each choice they made. A three-
level confidence rating scale was used, with the following interpretation: 3 = ‘The
speaker expressed the intended emotion well. I am very confident of my answer’, 2 =
‘The speaker reasonably expressed the intended emotion. But I am not so sure about
my answer’ and 1 = “The speaker did not express the intended emotion well. I made the
choice mainly by guessing.” This confidence scale was introduced as a potential
weighting factor. It would enable us to see which emotional utterances were identified
by the listeners with more confidence and which were not. Therefore, we would later
be able to compute the recognition rates based on the weighting. The first experiment
lasted 25 minutes and the second one lasted 15 minutes, including the time for the
listeners to read the instructions (in their native language) before they started the
experiment and a 6-second pause in between the emotional utterances for the listeners
to make a choice.

Each participant did the experiment individually in the presence of the experimentet.
The stimuli were presented to the subject over closed headphones (but remained
inaudible to the experimenter).

5.2.3.2 Second recognition study

The second recognition study only included one perception experiment, in which 20
native Dutch listeners perceived the six emotions produced by the same four Dutch L2
speakers of Chinese, but in their mother tongue, i.e. Dutch. In this experiment, the four
Mandarin statements used in the first recognition study were translated into Dutch by
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the four Dutch L2 speakers of Chinese where sentence length, syntactic structure,
syllables and sentence meaning were well controlled. Therefore, the final stimulus set
for the perception experiment consisted of 4 Dutch statements X 4 Dutch L2 speakers
X 6 emotions = 96 discrete emotional utterances. The list of stimulus sentences for the
second recognition study is shown in Table 5.2. The same procedure as in the first
recognition study was used to obtain the judgments.

Table 5.2. Stimulus list of Dutch sentences with broad IPA transcription and English glosses.

1. | Dank je wel.

dank jo vel

“Thank you.”

2. | Xiaowang weet dat helemaal niet.

fau vay vetat helomal nit

Xiao Wang does not know about this matter.”
3. | Vanmiddag kan bij niet naar de vergadering.
vamiday, kani nit nar do varyadorm

‘He cannot attend the meeting this afternoon.
4. | Zijis drie maanden zanger.

ze1 1s dri mands zvanor

‘She is three months pregnant. ’

>

5.3 Results

At the beginning of the present study, I explained the reason of introducing a
confidence rating scale, which would be used as a potential weighting factor. However,
it turned out that there was no effect of weighting on the results, according to the
statistical analysis. Therefore, I report unweighted identification results in this chapter
only.

5.3.1 Results of production
5.3.1.1 Production of emotional prosody in speakers’ L2

Tables 5.3 and 5.4 (repeated and extended versions of Tables 3.2 and 4.2, respectively)
are confusion matrices of intended versus perceived emotions in the two perception
experiments by the three listener groups, ie., native Chinese listeners, Dutch naive
listeners and advanced Dutch learners of Chinese. The confusion matrices show that
native Chinese, Dutch naive listeners and advanced Dutch learners of Chinese
perceived the six Chinese emotional prosodies produced by native Chinese speakers
(overall recognition rate: 48.7%) substantially better than those encoded by Dutch L2
speakers of Chinese (overall recognition rate: 39.3%). Figure 5.1A (which repeats
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Figures 3.1B and 4.1A) presents the results of the three listener groups perceiving
emotional prosody produced by native Chinese speakers (the control group). Figure
5.1B (which repeats Figure 4.1B) shows the results of the three listener groups

CHAPTER FIVE

recognizing emotional prosody encoded by Dutch 1.2 speakers of Chinese.

Table 5.3. Perception of Chinese emotional prosody produced by native Chinese speakers: Confusion
matrix of intended and perceived emotions by Chinese (upper panel), naive Dutch (middle panel)
listeners and adyanced Dutch learners of Chinese (lower panel). Correct responses are located on the

main diagonal (shaded). This table repeats and extends Tables 3.2 and 4.2).*

Responded emotion by Chinese native listeners Grand

Intended

Ang Hap Neu Sar Sad Spr Mean | nean
Angty 56.3 4.8 10.2 52 10.0 13.5
Happy 12.1 37.3 34.8 1.7 .8 13.3
Neutral 7.3 7.3 73.5 2.5 4.2 5.2 46.0
Sarcastic | 11.7 17.5 34.0 17.3 3.1 16.5
Sad 13.3 8.1 32.7 4.4 371 44
Surprised | 12.9 4.0 10.6 13.3 5.0 54.2
Total 20.4 13.5 26.6 6.3 13.4 19.6 100

Responded emotion by Naive Dutch listeners

Ang Hap Neu Sar Sad Spr Mean
Angry 52.6 4.0 15.1 9.5 7.9 10.9
Happy 35.7 20.4 14.1 5.8 3.6 204
Neutral 4.0 42 71.2 9.9 7.3 3.4 46.0
Sarcastic | 13.3 6.5 15.7 28.8 16.1 19.6 487
Sad 52 2.4 28.6 10.5 49.2 4.2
Surprised| 9.9 12.3 5.0 6.3 15.1 51.4
Total 19.1 7.4 25.8 10.4 17.8 18.6 100

Responded emotion by advanced Dutch learners of Chinese

Ang Hap Neu Sar Sad Spr Mean
Angry 53.3 2.7 16.5 10.0 5.0 12.5
Happy 30.2 25.2 14.2 3.5 2.1 24.8
Neutral 52 .8 80.2 2.9 9.6 1.3 54.0
Sarcastic | 11.9 8.3 17.3 31.9 10.4 20.2
Sad 5.8 1.3 19.6 6.7 65.4 1.3
Surprised| 6.0 9.4 2.5 10.0 3.8 68.3
Total 16.5 7.8 24.8 9.8 20.2 211 100

*Note: ‘Mean” = mean correct identification rate of each listener group; ‘Grand mean’ = mean correct

identification rate of the three listener groups.
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Table 5.4. Perception of Chinese emotional prosody produced by Dutch 1.2 speakers of Chinese:
Confusion matrix of intended and perceived emotions by Chinese (pper panel), naive Dutch (middle
panel) listeners and advanced Dutch learners of Chinese (lower panel). Correct responses are located on
the main diagonal (shaded). This table repeats and extends Table 4.3).*

Responded emotion by Chinese native listeners Grand

Intended

Ang Hap Neu Sar Sad Spr Mean | mean
Angry 25.6 6.3 34.4 12.8 8.1 12.8
Happy 3.4 37.8 21.3 12.2 3.1 22.2
Neutral 2.5 8.4 63.1 3.8 18.8 3.4 39.0
Sarcastic | 13.1 15.9 27.2 21.3 11.9 10.6
Sad 8.4 2.5 27.8 53 47.2 8.8
Surprised| 7.8 19.4 16.6 9.7 8.1 38.4
Total 10.9 16.2 27.0 9.1 20.2 16.4 100

Responded emotion by Naive Dutch listeners

Ang Hap Neu Sar Sad Spr Mean
Angry 38.4 4.7 14.4 17.2 12.5 12.8
Happy 14.1 294 12.8 11.3 8.4 24.1
Neutral 5.0 4.7 60.0 10.3 16.6 34 38.0
Sarcastic | 13.8 15.6 18.4 19.1 14.7 18.4 39.3
Sad 6.9 1.9 259 9.7 42.2 13.4
Surprised| 7.5 20.6 14.1 9.4 11.9 36.6
Total 16.8 12.9 26.3 8.4 18.5 16.1 100

Responded emotion by advanced Dutch learners of Chinese

Ang Hap Neu Sar Sad Spr Mean
Angry 33.8 8.1 23.4 13.8 8.4 12.5
Happy 6.3 33.1 17.5 12.8 3.8 26.6
Neutral 2.8 6.3 59.1 53 24.7 1.9 41.0
Sarcastic | 9.4 16.3 19.7 22.5 12.5 19.7
Sad 5.9 34 22.8 6.6 51.6 9.7
Surprised| 5.0 17.8 18.1 7.8 7.8 43.4
Total 13.7 13.5 24.0 9.1 21.0 17.6 100

*Note: ‘Mean’ = mean correct identification rate of each listener group; ‘Grand mean’ = mean correct

identification rate of the three listener groups.
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Figure 5.1A-B (= Figure 4.1A-B). Percent correct identification of six intended Chinese emotions
by native Chinese, naive Dutch listeners and advanced Dutch learners of Chinese in the two perception
experiments. Figure A presents the perceptual results of Chinese emotional prosody produced by native
Chinese speakers. Figure B presents the perceptual results of Chinese emotional prosody encoded by
Dutch 1.2 speakers of Chinese. The correct recognition rate of native Chinese speakers is 10 percentage
points higher than that of Dutch 1.2 speakers of Chinese.

Tables 5.3-4 and Figure 5.1A-B together indicate that both native and non-native
produced Chinese emotional prosodies wete recognized by the three listener groups
above chance level (chance level: 16.7%). It means that Dutch L2 speakers of Chinese
were able to vocally produce emotions in the L2. However, given the significant
difference between the mean recognition rates of the three listener groups in the two
perception experiments, we can conclude that Dutch 1.2 speakers of Chinese are
generally not as good as native Chinese speakers are at vocally expressing emotions in
Chinese. Specifically, the native-produced Chinese emotional prosodies (mean = 48.7%)
were significantly better recognized overall than those produced by the L2 speakers
(mean = 39.3%) by the three listener groups. This would mean that, in some cases at
least, L2 speakers might not have the same ability as natives of expressing emotional
prosody in the L2, even though their language proficiency of the L2 is very high. In the
present study, native Chinese speakers can produce emotional prosody in Chinese
without having problems of getting the lexical tones right. Therefore, we can assume
that native speakers of a tonal language could automatically work out lexical informa-
tion when producing emotions in their native language. However, L2 speakers of
Chinese may not know how to pronounce Chinese lexical tones correctly while at the
same time expressing emotional prosody on top of the lexical tones. In other words,
even though Chinese lexical tones might limit the production of Chinese emotional
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prosody to both L1 and L2 speakers, they might limit 1.2 speakers more. Perhaps, that
is why the three listener groups did not perceive non-native-produced Chinese
emotional prosodies as well as those encoded by Chinese natives.

5.3.1.2 Production of emotional prosody in speakers’ L1

The second recognition study only included one perception experiment in which 20
Dutch native listeners were used as judges to test how well the same four Dutch 1.2
speakers of Chinese had produced the six emotional prosodies in their 1. Table 5.5 is
the confusion matrix of intended versus perceived emotions in the perception
experiment by the Dutch native listeners. It shows that the emotional prosodies
produced in Dutch by the same Dutch L2 speakers of Chinese were recognized by the
native Dutch listeners above chance level (chance level = 16.7%). Moreover, the overall
correct recognition rate of the Dutch native listeners increased dramatically from 39%
when the emotional prosodies expressed in speakers’ I.2-Chinese to 57% when the
emotional prosodies were produced in the speakers’ mother tongue, i.e. Dutch. This
indicates that the four Dutch L2 speakers of Chinese are able to express emotional
prosodies both in the L2 and in their native language. However, they are better at
producing emotional prosody in their L1 than producing it in their L2. It further
supportts the claim that 1.2 limits an L2 speaker’s production of emotional prosody.

Table 5.5. Perception of Duteh emotional prosody produced by Dutch 1.2 speakers of Chinese:
Confusion matrix of intended and perceived emotions by native Duteh listeners. Correct responses are
located on the main diagonal (shaded and bolded).

Responded emotion by Dutch native listeners

Ang Hap Neu Sar Sad Spr Mean
Angty 55.6 9.5 9.0 12.5 7.9 3.7
Happy 2.3 44.9 4.6 17.4 1.2 12.5
Neutral | 15.9 13.0 68.3 17.6 19.7 53 57.0
Sarcastic | 13.4 7.9 3.9 34.3 6.3 6.0

Intended

Sad 8.1 9.7 13.4 4.4 64.6 .0
Surprised| 5.6 15.0 7 13.9 5 72.5
Total 16.3 13.1 20.0 10.0 18.9 21.2 100

5.3.2 Perception results

Although the focus of this chapter is the vocal production of emotion in speakers’ .2
and L1, T would like to analyse the perceptual performance of the listener groups in the
two recognition studies, as production can never be separated from perception in the
study of speech, especially not in the study of emotional prosody. I believe that
investigating the perception of the emotional prosodies can tell us more about the
production of the emotions.
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5.3.2.1 Perception of native and non-native Chinese emotional prosodies

As can be seen from Table 5.3, for the perception of native-produced emotional
prosody, native Chinese listeners and naive Dutch listeners show quite different
confusion patterns. For instance, Chinese listeners tended to mistake ‘happiness’ mainly
for ‘neutrality’ (34.8%) while naive Dutch listeners massively confused ‘happiness’ and
‘anger’ (35.7%). In the perception of non-native produced emotional prosody, native
Chinese listeners and naive Dutch listeners showed a surprisingly similar confusion
structure for the six emotions. For example, both native Chinese and Dutch naive
listeners strongly confused ‘happiness’ with ‘surprise’ (22.2% and 24.1% respectively).
Moreover, native Chinese and Dutch naive listeners showed the same tendency of mis-
taking ‘sarcasm’ for ‘neutrality’.

In the perception of native-produced emotional prosodies, even the Dutch naive
listeners obtained a score of 45.6% correct, closely followed by the native Chinese
listeners (45.9% correct), and with the best performance obtained by the advanced
Dutch learners of Mandarin (54.1% cozrect). The difference between the three listener
groups is statistically significant by a one-way Analysis of Variance, F(2, 57) = 5.8, p
= .005. A Bonferroni post-hoc test (x = .05) showed that the advanced Dutch learner
group performed better than the other two groups in perception of native-produced
emotional prosody. The other two listener groups did not differ from each other. In the
perception of non-native-produced Chinese emotional prosody, there were no
statistically significant differences between the three listener groups, even though ad-
vanced Dutch learners of Chinese performed slightly better than the other two groups
(2 or 3 percentage points higher). This indicates that native Chinese, naive Dutch
listenets and advanced Dutch learners of Chinese petformed equally well/pootly in
perceiving Chinese emotional prosody encoded by L2 speakers of Chinese.

In both of the perceptual experiments, the confusion categories which advanced Dutch
learners of Chinese fell into, are quite similar to those of naive Dutch listeners. For
example, in perceiving non-native-produced emotional prosody, advanced Dutch
learners of Chinese showed the exact same tendency as naive Dutch listeners for
‘sarcasm” they often misidentified ‘sarcasm’ as ‘neutrality’ (19.7%) and ‘surprise’
(19.7%); and naive Dutch listeners mistook it for ‘neutrality’ (18.4%) and ‘surprise’
(18.4%). These observations suggest that Ll-transfer is an important strategy in
interpreting paralinguistic meaning (e.g. emotional prosody) in L.2.

5.3.2.2 Perception of the Dutch emotional prosodies by the Dutch listeners

Some confusion tendencies shown in Table 5.4 can be also seen in Table 5.5. For
instance, the Dutch native listeners tended to mistake ‘anger’ mainly for ‘sarcasm’
(12.5%) when the emotion was produced in their L1; the naive Dutch listeners also
strongly misperceived ‘anger’ as ‘sarcasm’ (17.2%) when the emotion was expressed in
Chinese (L2). Moreover, the same thing happened with perceiving ‘sadness’ and
‘surprise” the naive Dutch native listeners in both recognition studies confused ‘sad-
ness’ mainly with ‘neutrality’, and confused ‘surprise’ mainly with ‘happiness’ regardless
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the language in which the emotional prosodies were produced. From this, we can infer
that both listeners and speakers use L1-transfer as a strategy in perception and pro-
duction of emotional prosody in L2. Furthermore, we can also infer that knowing the
meaning of the utterances does not influence the perception of emotional prosody very
much. In other words, perception of emotional prosody is universal to some extent.

5.3.3 Combining the two recognition studies

In this section, I will report a summary analysis of the two recognition studies. Figure
5.2 presents the percentage of correctly identified emotions by seven combinations of
speaker and listener type. Braces define speaker-listener combinations that do not differ
significantly from each other (Bonferroni post-hoc test with a = .05).
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Figure 5.2. Percent correct identification (%) of combined speaker and listener types.* Conditions
under the same brace do not differ significantly from each other by a Bonferroni post hoc test (x = .05).

o —

* Note: ‘S’= speaker type; L.’ = listener type; ‘Man’= native Mandarin speaker; ‘Dut’= native Dutch listener
(naive); ‘NL2’ = emotional prosodies produced by Dutch L2 speakers of Chinese in their L2-Mandarin;
‘NL1’= emotional prosodies produced by Dutch 1.2 speakers of Chinese in their L1, i.e. Dutch.

As can be seen from Figure 5.2, emotions, whether expressed in one’s L1 or L2, are
overall recognized above chance level, regardless listener type. It shows that perception
and production of emotional prosody is universal to some extent. However, emotions
vocally produced in the speaker’s L1 are much more recognizable than those expressed
in the speaker’s L2. It indicates that, although the speaker is able to produce emotional
prosody both in his L1 and L2, he produces emotional prosody in his L1 more
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recognizably than in his L2, especially when the L2 is a tonal language. Also, native
Dutch listeners identified emotions expressed in their L1 more successfully than those
produced in Chinese. This finding supports the finding of Thompson and Balkwill’s
(2006) study that L1 listeners show an in-group advantage by decoding emotional
prosody in their .1 more successfully than in other, non-native languages.

Surprisingly, advanced Dutch learners of Chinese recognized emotional prosodies
produced by native Chinese speakers significantly better than native Chinese listeners
and naive Dutch listeners did. It indicates that advanced learners of a second language
who have acquired high language proficiency of the L2 are better at interpreting
paralinguistic meanings in the L2 than naive listeners do. This finding is also compatible
with Shoshi and Gagnié’s (2010) finding that trained Japanese learners of French
recognized the French emotions better than the nafve Japanese listeners.

5.4 Conclusions and discussion

The results of this chapter indicate that emotional prosodies produced by L2 speakers
of Chinese were less recognizable overall than those encoded by natives. In other
words, L2 speakers are not able to vocally produce emotions in their L2 as well as
natives are, even though their Chinese proficiency is high. Furthermore, neither are they
able to vocally portray emotions in their L2 as well as they doing in their L1. These
finding confirm previous studies (Gorelick & Ross 1987, Lieberman & Michaels 1962,
Ross et al. 1986, Scherer et al. 1984): spoken language constrains emotional expression
to some extent; and these two systems can be dissociated and function independently
of one another. From this point, we can possibly conclude that speaking in second
language might constrain emotional expression more than first language does. However,
the three listener groups could recognize emotion well above chance level, regardless
the speaker type. Moreover, ‘neutrality’ is identified most accurately by all the listener
groups in the present study, which finding is in line with previous literature (Cornew et
al. 2010). Therefore, we can infer that emotion production is universal to some extent.

Native-produced ‘anger’ is recognized reasonably well in the two recognition studies,
but ‘anger” encoded in Chinese by the L2 speakers of Chinese is identified pootly by all
the three listener groups. It seems that the L2 speakers might have their own
interpretation of how to express basic emotions in the L2. Therefore, we could assume
that L2 speakers might not be able to produce basic emotions in their L2 as effectively
as they do in their L1, although basic emotions should have contained more universal
acoustic cues than non-basic emotions, according to Darwin’s evolution theory.
Therefore, we could further assume that emotion production in an L2 depends very
much on the L2 speaker’s understanding of the L2, even for some basic emotions, such
as ‘anger’. Furthermore, the results suggest that production of emotional prosody in
one’s L1 is the combination of universal acoustic cues and culture-or-language-specific
variables.

In the perception of native-produced Chinese emotional prosodies, Chinese native
listeners are not able to identify emotions more accurately than naive Dutch listeners



PRODUCTION OF EMOTIONAL PROSODY IN .2 AND IN L1 67

and advanced Dutch learners of Chinese did. Surprisingly, advanced Dutch learners of
Chinese recognize emotional prosody in Chinese significantly better than the natives do
themselves. This finding contradicts the conclusion of Graham’s (2001) study that the
ability to accurately identify emotions being portrayed through vocal cues in a second
language may not be acquired by L2 learners without extensive exposure to such
emotions in a native context or without special attention to developing these skills in an
instructional context. Moreover, advanced Dutch learners of Chinese can identify
Chinese emotional prosody significantly (and substantially) better than naive Dutch
listeners. This finding confirms the result of Shoshi and Gagnié’s (2010) study that
trained second language learners recognize emotional prosody in the target language
better than listeners with no experience in the target language.

There may be several possible explanations for the findings that Dutch 1.2 speakers of
Chinese were not able to produce emotional prosody in their L2 (i) as well as Chinese
natives and (ii) as successfully as in their L1.

First of all, Ross et al. (1986) have shown that there is less use of short-term changes in
FO to express emotion in tone languages (in which short-term FO contours are used to
carry lexical information) than in Indo-European languages (in which FO typically plays
no lexical role). Thus it seems that in some cases at least, use of a particular acoustic
feature in spoken language limits its use for the communication of emotion. Inspired by
Ross et al., one might predict that the prosodic space which languages may use is finite.
The parameters (or dimensions) of the phonetic space (and the prosodic space within it)
can be used to express linguistic as well as paralinguistic contrasts. In other words, if a
language uses a prosodic parameter for linguistic purposes, it can no longer use the
same parametet for non-/patalinguistic uses — ot, in a less extreme version of the
theory — cannot use the same parameter as effectively for the expression of
paralinguistic or extralinguistic meanings. The prediction follows that speakers of a
lexical tone language (such as Mandarin) have less room to express emotion through
prosody (specifically through paralinguistic use of speech melody) than speakers of a
non-tone language (such as Dutch or English). Apparently, native Chinese speakers can
pronounce Mandarin lexical tones correctly without thinking during the production of
emotional prosody in their native language, but L2 speakers of Chinese cannot. In this
case, L2 speakers of Mandarin are not able to easily separate emotional prosody from
lexical tones during their production of Chinese emotional prosody, so that they cannot
express it as well as natives. It can also explain why Dutch L2 speakers cannot vocally
produce emotions as well as they do in their L1. As a consequence of the prediction,
listeners of a tonal language will be less intent on (and in fact less experienced in)
decoding the paralinguistic use of prosody than listeners of a non-tonal language. In
other words, listeners of a non-tonal language are generally better at recognizing
emotional prosody than listeners of a tonal language. This would explain why naive
Dutch listeners can recognize Chinese emotional prosody as well as natives, and why
advanced Dutch L2 learners of Chinese can identify the same emotions even better. It
is worth rerunning this experiment with different linguistic groups to see if the results
are similar, for example, British naive listeners and British L2 learners of Chinese; or
German naive listeners and German learners of Chinese.
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Secondly, Chinese society is quite reserved when it comes to the overt expression of
emotion, either in speech or in other modes of communication (Klineberg 1938).
Showing emotion in public is interpreted as a sign of weakness in China (Wu & Tseng
1985). If this is indeed the case, then native speakers of Chinese will have had little
exposure to clear instances of vocally expressed emotions. This would explain why
Dutch L2 speakers could not produce emotional prosody in their .2 as well as natives,
which is simply due to the same reason that they lack clear input of exemplars of
emotional prosody produced in Chinese.

In order to better understand the production of emotional prosody in the speakers’ 1.2
and L1, T carried out an acoustic analysis, which is presented in the next chapter. Three
groups of speakers, i.e., L1 Dutch speakers, .2 Mandarin speakers and .1 Mandarin
speakers (the former two are the same individuals), will be studied in this chapter.



Chapter Six

Acoustic Analysis

Abstract

This chapter presents an acoustic investigation of emotional prosody produced by three
types of speakers, ie., L1 Dutch speakers, L2 Mandarin speakers and L1 Mandarin
speakers, the former two of which are comprised of the same individuals. !® Eight
acoustic correlates were examined in this chapter: mean utterance duration (tempo),
mean FO, Standard Deviation of FO, slope of the FO, spectral compactness, Standard
Deviation of intensity, jitter (a measure of cycle-to-cycle pitch variation) and HNR
(Harmonics to Noise Ratio, a measure of breathiness). The acoustic analysis shows that
IO is a crucial factor in the production of emotional prosody, regardless of speaker type;
other acoustic variables are emotion specific or speaker-type specific. Moreover, the
acoustic analysis indicates that the Dutch L2 speakers of Chinese have developed a
hybrid system to vocally express emotional prosody in their L2-Chinese. This (L.2)
hybrid system approximates to some extent the Chinese native manner of portraying
vocal emotion (the way it involves utterance duration, mean FO, slope of the FO,
compactness and jitter), but exploits the variability in FO and intensity that the L2
speakers use to produce emotional prosody in their LL1. I have also performed
automatic recognition, by Linear Discriminant Analysis (LDA), of the six emotional
prosodies portrayed by the three speaker groups after the acoustic analysis. The
automatic recognition aims to find out to what extent the acoustic analysis reflects the
human perception of the vocal emotions. The results show that the LDA reflects
human perception of emotional prosody to some extent; however, human perception is
still different from the computer perception.

16 This chapter is the second part of Y. Zhu (2013). Production of emotional prosody in 1.2 and in L1
(submitted).
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6.1 Introduction

In this chapter, I will acoustically analyze selected stimuli from the first two judgment
studies (chapter 5), including the six Chinese emotional prosodies expressed by the four
native speakers and the four Dutch L2 speakers of Chinese, as well as the six Dutch
emotional prosodies produced by the same Dutch L2 speakers of Chinese. The acoustic
analysis will answer the following questions:

(1) What acoustic parameters contribute to differentiating between emotional
prosodies in general?

(2) What acoustic correlates are used in a language-specific fashion in the
production of emotional prosodies
a. by native Chinese speakers in Chinese
b. by Dutch L2 speakers of Chinese
c. by Dutch speakers in the production of Dutch?

(3) Do the Dutch 1.2 speakers use L1-transfer to vocally produce emotion in their
L2 Chinese?

(4) To what extent does automatic recognition reflect the perception of the
emotional prosodies by the three groups of human listeners?

Two Mandarin stimuli were excluded (see Table 5.1), since these were not well
perceived by the three listener groups in the first judgment study. So the final stimulus
sets for the acoustic analysis are equal in size: four Mandarin statements and four
Dutch statements were used. Therefore, there are in total 6 vocal emotions X 4
sentences X 4 speakers X 3 speaker types = 288 stimuli available for acoustic analysis.
The acoustic analysis was conducted in a comparative way where speaker types (in
which language an emotion was expressed), acoustic variables and emotions were
presented in the same figure. There is also automatic recognition of the six emotional
prosodies portrayed by the three speaker groups after the acoustic analysis. The
automatic recognition aims to find out to what extent the acoustic analysis reflects the
human perception of the vocal emotions. If the identification rate of the automatic
recognition (or the confusion structure) is close to that of the human perception, it
would very likely that the acoustic variables the computer used to identify the
emotional prosodies are also used by humans.

The first two judgment studies confirmed previous literature that listeners are rather
good at inferring affective state and speaker attitude from vocal expression (Frick 1985,
Scherer 1986, Standke 1992, Van Bezooijen 1984). Scherer (1996) claimed that listener-
judges are able to recognize reliably different emotions on the basis of vocal cues alone,
which implies that the vocal expression of emotions is differentially patterned.
According to Scherer’s (1996) review, previous studies of emotional prosody have
examined the following acoustic variables which are strongly involved in vocal emotion
signaling:

a) the level (mean FO), range (difference between 95% and 5% percentile), and
contour of the fundamental frequency (referred to as FO; it reflects the
frequency of the vibration of the vocal folds and is perceived as pitch);

b) the vocal energy (or intensity, perceived as loudness of the voice);
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c) the gross distribution of energy in the frequency spectrum (particularly the
relative energy in the high vs. the low-frequency region, affecting the
perception of voice quality or timbre);

d) the location of the formants (F1, F2...Fzn, related to the perception of
articulation); and

e) avariety of temporal phenomena, including tempo and pausing.

Therefore, I am going to look at the following acoustic variables obtained from
computer analyses of the speech signals, which will be explained in more detail in the
following sections:

(1) tempo (normalized utterance duration);

(2) mean fundamental frequency for the entire utterance, standard deviation of FO
and the difference in mean FO during the first and last quarter of the utterance
duration, which difference is named ‘slope’ in the present chapter;

(3) the distribution of energy in four contiguous frequency bands from which we
will derive a spectral ‘compactness’ measure;

(4) variation in vocal energy, expressed by the standard deviation of the intensity;

(5) mean jitter;

(6) mean Harmonics to Noise Ratio (HNR or harmonicity).

6.2 Acoustic analysis of the selected stimuli
6.2.1 Acoustic analysis
6.2.1.1 Utterance duration

I decided to use utterance duration as an approximation to speaking rate, in order to
show differences between L1 and 1.2 speakers vocally expressing emotions in their L1
and L2. Although the stimuli were spoken in two different languages (Mandarin and
Dutch) by different speaker types, it is still possible to make a comparison between
speaker types across the emotions, as the length, the syllables and the syntactic structure
(including pauses) of each stimulus were very well matched between the two different
languages (see Tables 5.1 and 5.2). Very often researchers use utterance duration as a
first step toward computing tempo measutes such as speech rate (syllables/s including
pause into the utterance duration) or articulation rate (syllables/s not counting pauses).
I preferred to keep the utterance as an integral prosodic unit. Since we are interested in
the effects of intended emotion on speaking rate, there is no need to divide the
utterance duration by the number of linguistic units contained by it. Instead, it is more
convenient to abstract away from the internal linguistic make-up of the various
utterances by applying z-normalization within speakers and within lexical sentences, so
that only differences between emotions remain as a factor influencing the z-score. This
procedure allows us to make direct comparisons of utterance durations between native
Mandarin, Dutch 1.2 Mandarin and native Dutch emotional utterances.

Figure 6.1 shows the mean z-transformed utterance duration of stimuli for the six
emotions sorted by the language in which the emotions were expressed. The emotions
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are plotted along the horizontal axis. The three speaker groups are represented in
different panels. As can be seen from Figure 6.1, both Dutch L2 and native speakers of
Chinese used slower speed (i.c. longer utterance duration) to express ‘sadness’ and
‘sarcasm’ in Mandarin. However, Dutch L2 speakers of Chinese did not slow their
speaking rate to portray ‘sadness’ in their 1. Moreover, L1 Chinese speakers tended to
talk faster when they were angry or happy; but this tendency was only seen with Dutch
L2 speakers of Chinese producing ‘happiness’ in their L1. Overall, the signaling of
emotion by variation in utterance duration by the Dutch 1.2 speakers of Chinese is less
outspoken (i.e. smaller differences between the six emotions) than in the L1 of either
the same Dutch speakers or in the L1 of the Chinese control group.
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Figure 6.1. Mean utterance duration (3-normalized within speakers) of stinmuli across six emotions,
classified by speaker type. 1.1 Mand’ = Mandarin spoken by Chinese native speakers; 1.2 Mand’ =
Mandarin spoken by Dutch L2 speakers; 1.1 Dutch’ = Dutch spoken by Dutch 1.2 speakers of
Chinese. 1.1 Dutch and 1.2 Mandarin are the same individuals. Emotions within the same panel
sharing the same group number do not differ significantly from each other (Bonferroni post-hoc
procedure).

According to a oneway ANOVA and Bonferroni post-hoc procedure (see Appendix
2.1 for detailed results), there is no significant effect with the .2 Mandarin speakers,
F(5, 90) = 1.1 (p = .360, ins.), meaning that no emotions differ from each other in
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terms of tempo. The same procedure indicates a significant effect of emotion for the
L1 Dutch speakers, F(5, 90) = 3.8 (p = .003); ‘sarcasm’ differs from all other emotions
except ‘anger’ but no other contrasts are significant. The effect of emotion is also
significant for the I.1 Mandarin speakers, F(5, 90) = 9.8 (p < .001); ‘sad’ is slower than
all other emotions, while ‘sarcastic’ is additionally slower than ‘happy’ and ‘angry’,
which do not differ from each other.

6.2.1.2 Fundamental frequency (F0)

The fundamental frequency (FO) of the voice represents the frequency of the vibration
of the vocal folds during phonation (Scherer 1991). Three parameters were extracted
for each emotional utterance in the database, i.e. the mean FO, standard deviation of FO
and slope of FO. FO was measured using the autocorrelation method implemented in
the Praat speech processing software (Boersma & Weenink 1996). For each speaker
appropriate cut-off frequencies were established by trial and error. FO was measured in
hertz (Hz) for 10-ms frames. Resulting pitch tiers were visually inspected and obvious
errors were corrected interactively. Mean and standard deviation of FO were then
computed as the arithmetic mean and SD of the (corrected) Hz-values for all voiced
analysis frames. The SD of the fundamental frequency (SD_FO0) captures the overall
variability in fundamental frequency over the course of an utterance. One can imagine
that some emotions (e.g. ‘surprised’) are characterized by large pitch movements — and
therefore by a large SD_FO — while others tend to have a rather flat pitch (such as ‘sad’)
with a low SD_F0. Mean and SD of the F0 are not enough to characterize the overall
trend in the pitch curve of an utterance. Therefore I added a third pitch-related
parameter in order to specifically capture the rising or falling trend in the FO over the
course of the utterance. The FO-slope was computed by taking the difference between
the mean FO computed (as defined above) for the first quarter of the utterance duration
and during the last quarter. The slope thus captures the gross rising or falling nature of
the sentence melody over the course of the utterance. If the mean FO is higher in the
final quarter than in the first, the melody is basically a rising pattern with an upward
slope (with a positive value, as could be expected in the case of surprise); if the last
quarter is lower than the first, the melody is a fall (with a negative, i.e. downward slope,
as would be expected in the case of a neutral statement or of a sarcastic utterance).

A problem in the comparison of the three speaker groups is that they are composed of
different numbers of male and female speakers. One way to deal with this is to present
the results separately for each of the genders. An alternative would be to normalize the
FO measurements on a speaker-individual basis by converting the FO measurements to
z-scores such that each speaker — whether male or female — has a mean FO of 0 and a
standard deviation of 1. For the Dutch speakers the normalization was applied
separately for Dutch emotions and for 1.2 Mandarin emotions (as if the L1 Dutch
speakers and the L2 Mandarin speakers were different groups of individuals). The
reason to run the normalization separately per language is that the Mandarin materials
have different lexical structures (with tones in the case of the Mandarin materials) so
that differences in mean pitch or ‘slope’ would not be meaningful when compared
across languages. The same normalization was carried out for the SD_FO and the
‘slope’ parameters. The effects for the three variables are shown in Figures 6.2-3-4,
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respectively, broken down by speaker type (native Mandarin, native Dutch, Dutch
speakers of Mandarin) and intended emotion.

Figure 6.2 presents the z-normalized mean FO values for the six emotions (along the
horizontal axis) produced for the three speaker groups (in separate panels).
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Figure 6.2. Mean FO (3-normalized within speakers) for six emotions broken down by speaker gronp
(further see Figure 6.1).

Figure 6.2 shows that the L1 Mandarin speakers make a very systematic difference in
mean FO between emotions. The six emotions show a monotonically increasing mean
FO when ordered neutral < sad < sarcastic < angry < happy < surprised. The
increments in z-scores are roughly equal within any adjacent pair of emotions. The
same ordering is found for the L1 Dutch speakers but the increments between adjacent
positions are less regular. The effect of emotion on mean FO0 is very strong for the L1
Mandarin speakers, F(5, 90) = 41.7, n? = .95 (p < .001). A Bonferroni post-hoc analysis
(ax = .05) shows that all emotions differ significantly with the exception of ‘happy’ and
‘surprised’, which do not differ from each other. The effect of emotion is considerably
smaller for the .1 Dutch speakers, F(5, 90) = 14.5, > = .70 (p < .001); here ‘happy’
and ‘surprised’ do not differ from each other but have higher mean FO than all other
emotions, which do not differ from each other. The effect of emotion is smallest for
Dutch speakers of Mandarin, F(5, 90) = 12.1, n> = .62 (p < .001); here ‘surprised’ is
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higher-pitched than any other emotion, while ‘neutral’ is lower-pitched than ‘sarcastic’
and ‘happy’ (for more details see the subgroup structure indicated numerically in Figure
6.2 and Appendix 2.2).

In terms of mean FO, it would seem then that four emotions do not differ much
between Dutch and Mandarin (presumably sharing the universal part of the code).
‘Happiness’ and ‘surprise’ are expressed through high pitch in both languages whereas
‘neutrality’ and ‘sadness’ are low-pitched. A difference between Mandarin and Dutch is
seen in the coding of ‘(hot) anger’ and ‘sarcasm’. ‘Sarcasm’ is low-pitched in Dutch but
pitch-neutral in Mandarin. Interestingly, the Dutch learners of Mandarin seem to have
picked this language-specific cue, since they have replaced the Dutch low pitch by
neutral pitch when they try to be sarcastic in Mandarin. As for ‘anger’, the .2 Mandarin
speakers have opted for an incorrect strategy here: their low-pitched ‘anger’ in
Mandarin deviates from what they do in Dutch but also from what native speakers of
Mandarin do.

In very much the same way I analyzed the effects of emotion on the standard deviation
of the fundamental frequency, SD_FO0. The details are graphically presented in Figure
6.3 (for the subgroups, see Appendix 2.3).
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Figure 6.3. Standard deviation of FO (3-normalized within speakers) for six emotions broken down
by speaker group (further see Figure 6.1).
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Emotion had a highly significant effect on the SD_FO0 for the Mandarin L1 speakers,
F(5,90) = 7.4 (p < .001). ‘Neutral’ obtained the lowest SD_F0 value and significantly
differed from all other emotions except ‘sad’. ‘Happy’ was characterized by the largest
SD_FO and differed not only from ‘neutral’) but also from ‘sad’. The effects are
stronger for the Dutch native speakers, F(5, 90) = 18.7 (p < .001). The six emotions are
characterized by SD_FO in almost the same order as with the Mandarin speakers
(neutral < sad < angry < sarcastic < happy < surprised) but the differences between
(groups) of emotions are stronger: ‘neutral’ and ‘sad’ have low SD_FO0 and differ from
all other emotions, ‘angry’ and ‘sarcastic’ are in a middle group and differ from all
others, and ‘happy’ and ‘surprised’ have the highest SD_FO values, differing from all
others. The effect is intermediate for the Dutch L2 speakers of Mandarin, F(5, 90) =
11.3 (p < .001). The order of the emotions is virtually the same as when these speakers
produce them in their L1, with an insignificant reversal of ‘surprised’ and ‘happy’ in the
top SD_FO group only. However, there is more overlap between the emotion

groupings.

Figure 6.4. presents the effects of emotion on the gross slope of the fundamental
frquency contour over the course of the utterance (slope_F0) for the three speaker
groups.
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Figure 6.4. Mean FO slope (3-normalized within speakers) for six emotions broken down by speaker
group (further see Figure 6.1).
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Figure 6.4 indicates that the slope measurement is sensitive to emotion only for the
native Chinese speakers, F(5, 85) = 7.1 (p < .001).!7 There are no significantly different
groups among the emotions with L1 Dutch speakers, F(5, 84) = 2.3 (p = .035) and 1.2
Chinese speakers (who are the same individuals), F(5, 76) = 1.4 (p = .233, ins.) (see
Appendix 2.4 for detailed results). According to the Bonferroni post-hoc procedure
‘surprised’ is characterized by a rising pitch, and differs significantly from ‘neutral” and
‘happy’, both of which have falling pitch (but ‘happy’ significantly more so than
‘neutral’. This finding confirms previous studies (e.g. Yip 2006) that many tonal
languages use rising intonation to express surprise.

6.2.1.3 Compactness

In order to compute a measure capturing the compactness of the spectral distribution,
mean intensity was measured (in dB) in each of four contiguous frequency bands: bl
(0-500 Hz), b2 (500-1000 Hz), b3 (1000-2000 Hz) and b4 (2000-4000 Hz). Following
Van Santen et al. (2009) we defined compactness as the difference between (b2 + b3)
minus (bl + b4). When energy is concentrated in the middle of the spectrum, the com-
pactness measure is relatively high and positive, when energy is rather more distributed
over low and high frequencies (leaving less energy in the middle portion of the
spectrum), the compactness measure is close to zero or even assumes negative values.
This compactness measure showed very clear contrasts between at least ‘happiness’ and
‘anger’ in Van Santen et al.’s study. In order to be able to make an unbiased comparison
across the three speaker groups (with different numbers of male and female speakers)
we z-normalized the compactness measure within languages and within individual
speakers. The normalized compactness values for the present experiment as shown in
Figure 6.5, sorted by emotion and by speaker type.

7In a number of cases no mean FO could be established for either the first or the last quarter of the
utterance (or even both). In such cases no slope measure was computed, leaving a smaller number of valid
cases for the ANOVA.
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Figure 6.5. Mean compactness (3-normalized within speakers) across the six emotions, classified by
speaker group (further see Figure 6.1).

Figure 6.5 shows that the compactness measure is sensitive to emotion in all the
speaker groups. I applied the same statistical method as before, i.e. 2 one-way ANOVA
to establish the overall effect of the factor intended emotion followed by Bonferroni
post-hoc tests (x = .05) to determine the statistical difference between each of the six
emotions. For the L1 Dutch speakers, the effect of emotion is significant, F(5, 90) =
2.8 (p = .023); two emotions obtain a positive z-value, i.e. ‘anger’ and ‘sarcasm’. These
two emotions differ significantly only from ‘neutrality’ (which obtains the lowest
negative z-value. No other differences are significant. A slightly stronger effect, F(5, 90)
= 3.8 (p = .004) of emotion is seen with L2 Mandarin speakers. Here only surprise
(with a negative z-value) differs from all other emotions, which do not differ from each
other. Finally, the effect of emotion is also significant for the .1 Mandarin speakers,
F(5, 90) = 4.4 (p = .001); here ‘surprised’ differs from all emotions except ‘sad’ while
‘neutral’ differs from ‘sad’ and ‘surprised’. In all there is substantial overlap among the
emotions, as can be seen in Figure 6.5 (see Appendix 2.5 for detailed results). This
implies that the single measure of compactness as proposed by Van Santen et al. (2009)
does not afford an effective division of emotions in our recordings.
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6.2.1.4 Intensity

Scherer (1991) claimed that ‘intensity is a difficult variable to measure since it depends
highly on the distance and direction of the speaket’s mouth to the microphone, the gain
setting of the tape recorder, the equipment used, etc.” In order to circumvent this
problem I did not measure (mean) intensity per utterance but concentrated on the
variation in intensity around the mean per utterance. This would then provide us with a
handle on the dynamic nature of the speaker’s voice. When there is little variation in
intensity over the course of the utterance the speaker makes little difference between
loud and weak syllables. Large variability would characterize an utterance with large
differences between loud and weak syllables (or larger units). The variability measure 1
adopted is the standard deviation of the intensity in the utterance. The results are
presented in Figure 6.6.
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Figure 06.6. Mean standard deviation of intensity (3-normalized within speakers) across the six
emotions sorted by speaker group (further see Figure 6.1).

As can be seen from Figure 6.6 (see Appendix 2.6 for details of the post-hoc analysis),
L1 Mandarin speakers tended to portray all the emotions with little gradation in
intensity, F(5, 90) < 1 and none of the emotions differs from any of the others. Figure
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0.6 also indicates that the effect of emotion is significant for 1.2 Mandarin speakers, F(5,
90) = 3.7 (p = .004), and for the same speakers talking native Dutch, F(5, 90) = 4.1 (p
= .002). In their L2 Mandarin ‘happy’ is significantly flatter than both ‘angry’ and
‘sarcastic’, which do not differ from each other. The liveliness of ‘sarcasm’ gets lost
when the same speakers speak native Dutch: here only ‘angty’ is more lively (less flat)
than any other emotion. So, it would appear that the Dutch L2 Mandarin speakers
speak relatively evenly when they express ‘happiness’, ‘sadness’, ‘surprise’ and
‘neutrality’ in their L2 as they do in their L1 except ‘happiness’.

6.2.1.5 Jitter and Harmonics-to-Noise Ratio

Jitter and Harmonics-to-Noise Ratio (HNR) are another two frequently studied para-
meters which are believed to contribute to perception and production of emotional
prosody. Jitter, also known as pitch perturbation, refers to the minute involuntary varia-
tions in the frequency of adjacent vibratory cycles of the vocal folds. Excessive jitter
makes a voice sound rough and unstable. This measurement can tell us how creaky or
rough an emotional prosody is, especially when a speaker has a weeping voice while
producing the emotion (e.g. sadness). I used the ppg5 jitter measure which is one of the
jitter measures implemented in the Praat speech processing software. This measure
computes the pitch perturbation coefficient as the mean of the differences between
successive periods in a five-period window, divided by the mean period in the same
window (for details see Davis 1976, Kraayeveld 1997, Pinto & Titze 1990). This yields a
coefficient between 0 (absence of any jitter) and 4 (extreme, pathological, roughness).

The Harmonics-to-Noise Ratio (HNR) is used to measure the hoatseness of a voice.
According to Speech Therapy Information and Resources (2008), ‘the aperiodic waves
are random noise introduced into the vocal signal owing to irregular, asymmetric or
incomplete adduction (closing) of the vocal folds. Noise impairs the clarity of the voice
and too much noise is perceived as breathiness or even hoarseness.” Praat measures the
intensity of the harmonics in the (quasi-) periodic parts of the speech wave and of the
parts of the spectrum between the harmonics. The intensity difference between the
harmonics and the noise between the harmonics is expressed as the Harmonics-to-
Noise (HNR) ratio (in dB). A clear voice is the characterized by a large positive HNR
value (i.e. there is hardly any noise between the harmonics); a breathy, and especially a
hoarse voice has a low or even negative HNR (the latter indicating that the noise
between the harmonics is even louder than the harmonics themselves). Therefore, it is
worth looking at these two parameters in the acoustic analysis of the emotional
prosodies. The z-normalized mean jitter and HNR values are presented in Figure 6.7
and 6.8, respectively (for details of the post-hoc analysis, see Appendices 2.7 and 2.8).
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Figure 6.7. Mean jitter (3-normalized within speakers) across the six emotions sorted by speaker
group (further see Figure 6.1).

As can be seen from Figure 6.7, there are two groups which significantly differ from
each other among the emotions with .1 Dutch and I.1 Mandarin speakers respectively.
Specifically, ‘sarcasm’ is separated from other emotions (which do not differ from each
other at o = .05) by a larger jitter measure with L1 Dutch speakers, F(5, 90) = 4.57 (p
< .001). Emotion also has a significant effect on jitter in the speech of L1 Mandarin
speakers, F(5, 90) = 6.02 (p < .001). Here ‘surprise’ has lower jitter than all other
emotions while ‘neutral’ has more jitter than all other emotions (which do not differ
between them). This finding indicates that L1 Dutch and L1 Mandarin speakers
portrayed the emotions in a very different way in terms of vocal stability. However, the
jitter measure is not sensitive to emotion for I.2 Mandarin speakers where there is no
emotion that differs significantly from any of the others, F(5, 90) = 1,00 (p = .422, ins.).
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Figure 6.8. Mean HNR (3-normalized within speakers) across the six emotions sorted by speaker
group (further see Figure 6.1).

Figure 6.8 shows that the HNR measure is sensitive to emotion for all three speaker
groups. The results for the L1 Dutch speakers show that ‘sadness’ differs from the
other five emotions by having a better (i.e. less noisy) HNR; ‘angry’, ‘happy’ and
‘sarcastic’, which have relatively poor HNR, differ from all other emotions but not
from each other, F(5, 90) = 3.50 (p = .006). For the L1 Mandarin speakers ‘angry’,
‘neutral’ and ‘sad’, which do not differ from each other, differ from all other emotions
by their lower harmonicity; ‘surprised’” does not differ from ‘sarcastic’ but differs from
all other emotions by its higher harmonicity, F(5, 90) = 7.80 (p < .001). With the L2
Mandarin speakers ‘angry’ does not differ from ‘sarcastic’ but differs from all other
emotions by its lower HNR-value. ‘Sad’ has the highest HNR-value and differs from
both ‘angry’ and ‘sarcastic’ but not from any other emotions, F(5, 90) = 6.17 (p <.001).
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6.2.2 Automatic computer recognition of the six emotional prosodies

In this section, I will report on an attempt at automatic recognition of the six emotional
prosodies portrayed by the three speaker groups: L1 Dutch speakers, 1.2 Mandarin
speakers and .1 Mandarin speakers (where the former two groups are in fact the same
individuals). The automatic recognition made use of all the acoustic variables discussed
and analyzed above, including (a) tempo; (b) mean, standard deviation and ‘slope’ of the
fundamental frequency; (c) spectral compactness; (d) vocal energy (standard deviation
of intensity); (e) jitter (ppq5); (f) HNR. These eight acoustic measures were used as
predictors in a Linear Discriminant Analysis (LDA, for background of the technique
see e.g. Klecka 1980) classifying a total of 288 tokens (utterances) into the six emotional
categories separately for each of the three speaker groups (96 tokens per speaker group).
The analysis was run in stepwise mode (with default parameter settings for inclusion
and exclusion of predictors), in order to force the algorithm to come up with an
optimal (most economical) solution of the classification task. In this application of the
LDA the algorithm was trained and tested on the same data; no attempt was made to
cross-validate the solution. The results of the LDA are presented in the form of a
confusion matrix, with the intended emotions as the stimulus variable (in the rows) and
the emotions as predicted (classified) by the LDA as the response variable (in the
columns). Correctly classified emotions are on the main diagonal; confusions are in the
off-diagonal cells. I will present the confusion matrices separately for each of the three
speaker groups.

Table 6.1 shows the perception results of the LDA for the three speaker types. The
overall mean recognition rate for the L1 Dutch speakers is 49%, for the .2 Mandarin
speakers (who were the same individuals as the L1 Dutch speakers) it is 34% and for
the native Mandarin speakers it is 66%. The comparable recognition rates of human
listeners in the present study are: 57% (L1 Dutch speakers), 39% (L2 Mandarin
speakers) and 48% (L1 Mandarin speakers), regardless of listener type. The correct
identification rates by LDA (50% correct) overall and by human listeners (48% correct)
for the three speaker groups are similar. These correct identification scores, whether by
machine or by human listeners, are about three times better than chance (1/6 = 17%
correct).

We may also try to determine the extent to which the confusion structure in the
computer identification of the emotions reflects that of the human listeners. The
correlation coefficient between the confusions (percentages in the off-diagonal cells
only) obtained by the LDA and those by the human listeners (same group as the
speakers) was small but significant, r = .36, n = 30, p < .05 (one-tailed) for the L1
Dutch speakers and r = .33, n = 30, p < .05 (one-tailed) for the .2 Mandarin speakers.
However, there was no significant correlation between the confusions by LDA and by
the human listeners for the .1 Mandarin speakers. These correlation results indicate
that the perception of emotional prosody by computer is rather different from that by
human listeners in general. Although the LDA can identify human-produced emotional
prosodies to some extent, the acoustic correlates that the LDA singles out to classify
the vocal emotions are not necessarily those that are used by human listeners.
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Table 6.1. Automatic recognition by 1.DA of emotional prosody produced by three speaker groups:
Confusion matrix of intended and perceived emotions portrayed by 1.1 Dutch speakers (upper panel),
L2 Mandarin speakers (middle panel) and 1.1 Mandarin speakers (lower panel). Correct responses
are located on the main diagonal (shaded). The 1.1 Dutch and 1.2 Mandarin speakers are the same
individuals. The right-most columns list the mean percentage of correct identifications across all emotions
by LDA and by humans across all listener groups (and in parentheses for listeners matching the

speaker type).

Computer Perceived Emotion Encoded by Mean correct
Human L1 Dutch speakers by
gt Ang Hap Neu Sar Sad Spr LDA | human
Angty 37.5 18.8 25.0 6.3 12.5 0
Happy 0 68.8 0 0 0.3 25.0
Neutral 0 6.3 50.0 25.0 18.8 0 19 57
Sarcastic 0 18.8 18.8 56.3 6.3 0
Sad 25.0 6.3 56.3 6.3 6.3 0
Surprised| 6.3 18.8 0 0 0 75.0
Computer Perceived Emotion Encoded by Mean correct
1.2 Mandarin speakers by
Ang Hap Neu Sar Sad Spr LDA | human
Angty 62.5 12.5 12.5 0 12.5 0
Happy 25.0 12.5 0 18.8 12.5 31.3
Neutral | 25.0 0 31.3 6.3 375 0 39
Sarcastic | 25.0 25.0 12.5 6.3 6.3 25.0 34 (41)
Sad 0 12.5 31.3 12.5 43.8 0
Surprised 0 12.5 6.3 12.5 12.5 56.3
Computer Perceived Emotion Encoded by Mean correct
L1 Mandarin speakers by
Ang Hap Neu Sar Sad Spr LDA | human
Angty 50.0 9.1 9.1 9.1 9.1 13.6
Happy 18.2 59.1 0 9.1 0 13.6
Neutral 0 0 75.0 10.0 15.0 0 48
Sarcastic | 8.3 4.2 0 75.0 8.3 4.2 06 (40)
Sad 0 0 20.0 10.0 70.0 0
Surprised| 4.5 13.6 0 4.5 4.5 72.7

Furthermore, the Stepwise LDA shows that there are three significant parameters that
the algorithm used to discriminate the emotions produced by L1 Dutch speakers:
utterance duration, mean FO and standard deviation of FO. And there are only two
parameters that significantly contributed to the automatic recognition of emotional
prosody portrayed by L2 Mandarin speakers, viz. mean FO and HNR. Finally, there are
five parameters that the LDA used to discriminate the emotions produced by L1
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Mandarin speakers: utterance duration, mean FO, HNR, compactness and FO slope.
Overall speaking, it means that utterance duration, fundamental frequency, HNR,
compactness and slope are the main parameters that contribute to the automatic
recognition. Possibly, these are also the parameters that human listeners use to perceive
emotional prosody, but this is not clearly indicated by the correlation results. However,
parameters like jitter and intensity are not the main factors which influence the
automatic recognition. I argue that human listeners may use the eight acoustic
correlates studied above as cues in perception of emotional prosody in reality, but they
may also use some other variables which are not clear at this stage and which are
missed in the acoustical analysis.

6.3 Conclusions

In the introduction to this chapter I asked four questions, which I will now repeat for
convenience sake, and try to answer on the basis of the results obtained from the above
analysis.

(1)  What acoustic parameters contribute to differentiating between emotional
prosodies in general?

In the acoustic analysis I examined the value of eight parameters as correlates of the six
emotions studied. The eight parameters were the same for each of the three groups of
speakers, i.e. Mandarin L1, Mandarin .2 and Dutch L1 (the latter two were the same
individuals). The acoustic analysis shows that fundamental frequency, including mean
FO, SD_FO0 and slope of the FO, is an influential variable in the production of vocal
emotions by the three groups of speakers. This finding confirms the study of Scherer
(1996), who claimed that FO plays a crucial role in the production of emotional prosody.
The results also show that jitter and standard deviation of the intensity did not
contribute much to differentiating between emotions in the present study. Never were
more than two subgroups of the emotional prosodies differentiated for any of the three
speaker groups.

The acoustic analysis indicates that FO plays an important role in the production of
emotional prosody generally. Basic emotions such as ‘happy’ and ‘angry’ can be clearly
discriminated from each other by mean FO and SD_FO, regardless the speaker type.
‘Happy’ is characterized by high values for mean and SD of FO (z-values close to 1)
while ‘angry’ has z-values close to 0. Interestingly, ‘neutral’ is also universally
differentiated from ‘happy’ and ‘angry’, viz. by low values for mean and SD of FO
(values close to —1). However, more controlled emotions, e.g. ‘surprised’ and ‘sarcastic’,
are not well classified by any of the eight parameters examined above. Since ‘surprised’
includes both positive and negative surprise, the human listeners sometimes
misinterpreted this emotion as ‘happy’ or ‘angry’, respectively. It indicates that other
factors (e.g. personal interpretation of the emotional label) can also influence the
perception of vocal emotion.
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(2) What acoustic cotrelates are used in the production of emotional prosodies
a. by native Chinese speakers in Chinese,
b. by Dutch L2 speakers of Chinese,
c. by Dutch speakers in the production of Dutch?

The acoustic analysis shows that ‘tempo’ and ‘compactness’ were only sensitive to
Mandarin 1.1 speakers, for whom three subgroups of the emotional prosodies were
found. Slope of the FO indicates that Chinese uses rising intonation to express surprise,
which confirms the previous studies, claiming that many tonal languages use rising
intonation to express surprise (Yip 2006). Moreover, HNR can clearly distinguish ‘sad’
from ‘neutral’ with Mandarin 1.2 and Dutch L1, who wete actually the same individuals,
but not in the case of .1 Mandarin speakers.

In summary, fundamental frequency is a very influential variable in the production and
perception of vocal emotion in general. Other parameters studied in this chapter also
contribute to differentiating between emotional prosodies, but they are more emotion-
specific or speaker-type specific. There may be other factors which are also used in the
production of vocal emotion in reality but were missed in this chapter. However,
production and perception of vocal emotion by humans is a much more complex and
integrated procedure. It involves not only acoustic correlations but also other factors,
such as, sex, language or personal interpretation of the emotional label.

(3) Do the Dutch L2 speakers use L1-transfer to vocally produce emotion in their 1.2
Chinese?

The acoustic analysis indicates that Dutch L2 speakers use some acoustic parameters in
the production of emotional prosodies in the L2 (Chinese) the same way they do in
their L1 (Dutch), e.g. SD_F0 and SD_Int. Therefore, we may conclude that L1-transfer
is a strategy for L2 speakers to vocally produce emotions in the L.2. However, this
strategy may not work for all the emotions, e.g. not for ‘surprise’ and ‘sarcasm’.
Moreover, the acoustic correlates the 12 speakers used for portraying vocal emotions in
Chinese are not very similar to those used by L1 Chinese speakers. However, 1.2
speakers of Chinese did not completely adopt their Dutch approach to produce
emotional prosody in Chinese. Neither did they fully use Chinese native manner to
vocally express emotions in Chinese. Therefore, it seems that the advanced L2 speakers
of Chinese have developed a hybrid system of producing emotional prosody in the L2.
This (I.2) hybrid system approximates to some extent the Chinese native manner of
portraying vocal emotion (the way it involves utterance duration, mean FO0, slope of the
IO, compactness and jitter), but exploits the variability in FO and intensity that the 1.2
speakers use to produce emotional prosody in their I.1. Emotional prosodies produced
in this in-between manner were identified above chance level by both the native and
non-native listeners in the present study. However, these emotional prosodies are less
recognizable overall (41% correct within-group identification) than those produced in
the Chinese native manner (46% correct). This would indicate that the expression of
emotion through prosody is limited in an interlanguage. We may speculate that
production of emotional prosody in general is universal to some extent, but production
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of vocal emotion in L2 is more likely speaker-specific, with greater dominance of the
target L2 system as the learner is more advanced.

(4) To what extent does automatic recognition reflect the perception of the
emotional prosodies by the three groups of human listeners?

The results of LDA show that the automatic recognition in the present study can
identify human-produced emotional prosody well above chance level (50% overall
correct). There was significant correlation between confusions obtained by the
automatic recognition and by the human listeners in the present study. Moreover, the
overall recognition rate of LDA is slightly better than that of the human perception.
This indicates that automatic recognition can reflect human perception of emotional
prosody to some extent; however, the human perception is still different from the
computer perception. There are still acoustic correlates which used by the algorithm to
discriminate between emotions but not used by L1 and L2 listeners in reality. In
addition, the Stepwise LDA shows that there are four parameters which significantly
contribute to the production and perception of emotional prosody: utterance duration,
fundamental frequency, compactness and HNR. It is traditionally argued that intensity
and jitter are also important factors (e.g. Biersack & Kempe 2005, Scherer 1996), but
these two variables did not influence the automatic recognition very much in the
present study. However, 1 suspect that these two variables may be used in the human
perception of emotional prosody in reality too. There may also be some other acoustic
parameters contributing to the production and the perception of emotional prosody in
general, which have been missed in this dissertation. Further studies can acoustically
continue investigating production of emotional prosody in general and production of
vocal emotion in speaket’s non-native language.






Chapter Seven

Perception of Emotional Prosody
in a Listener’s L1

and in an Unknown Language

Abstract

This chapter investigates the perception of emotional prosody by native and novice
listeners in a reciprocal way. Twenty Chinese and 20 Dutch native listeners without any
knowledge of Dutch and Chinese, respectively, identified emotional prosodies in these
two languages. The results show that novice Dutch listeners could recognize emotional
prosody in the unknown language (Chinese) as well as natives; and they performed
significantly better in identifying emotional prosody expressed in their native language
(Dutch). Chinese novice listeners, on the other hand, were able to recognize emotional
prosody in their L1 only reasonably well but failed to identify vocal emotion in the
unknown language (Dutch) above chance level. This finding confirms the existence of
the in-group advantage found by other researchers, claiming that listeners generally
better recognize emotional prosody produced in their L1 than in an unknown language.
Moreover, the results suggest that cross-cultural perception of vocal emotion is not
symmetrical, meaning that some cultural group might be generally more sensitive than
some other cultural group in the perception of emotional prosody. This finding lends
support to the functional view that predicts that listeners of a tonal language should be
generally less intent on the perception of vocal emotion than listeners of a non-tonal
language. If this view is accepted, the asymmetry in emotion perception may not only
be explained from a difference in culture but also as the result of a difference in
linguistic structure.
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7.1 Introduction

Studies on perception of vocal emotions cross-culturally have been widely carried out
since Darwin claimed that affective expressions, including those produced via the vocal
channel, are veridical (Darwin 1872). Eatlier findings obtained in cross-cultural and/or
cross-linguistic studies have borne out that the perception of emotion is partly universal
and pattly language/culture-specific. Petception of some vocal emotions, for instance,
‘anger’, ‘sadness’ or ‘neutrality’, depends on general biological and physiological
mechanisms shared by all humans, meaning that listeners will be able to recognize these
emotions even if they are expressed in an unknown language. However, some emotions,
for example, ‘sarcasm’, ‘disgust’ or ‘shame’, may well be expressed in different ways
depending on the native language and culture of the speaker, and may therefore not be
successfully identified by listeners from a different linguistic or cultural background.
For instance, Albas et al. (1976) asked male Caucasian speakers of English and
Amerindian Cree speakers to express the basic emotions of happiness, sadness, anger,
and love, in their respective native languages using any words that came to their minds.
These speech samples were electronically low-pass filtered and presented to Caucasian
and Cree listeners. The results showed that the emotions were recognized above chance
level in all cases but better in the listenet’s native language than in the unknown
language. Therefore, perception of emotion is partly universal and partly culture or
language specific. The authors suggest that language and culture are crucial factors in
the transmission of emotion, even on the nonverbal level, but admit that the data are
difficult to interpret because the content of the speech materials used for encoding was
not controlled. Van Bezooijen (1984) studied ten emotional prosodies: neutral, disgust,
surprise, shame, interest, joy, fear, contempt, sad, and angry. Her study aimed to find
out how (Taiwanese) Chinese and Japanese listeners without any knowledge of Dutch,
perceived the Dutch emotional prosodies. All three listener groups recognized the
Dutch emotional prosodies well above chance level, with scores of 66, 37 and 33%
correct for Dutch, Taiwanese listeners and Japanese, respectively. The Asian listeners’
identifications correlated at r = .6 with the Dutch identification percentages but
correlated somewhat more strongly between Japanese and Taiwanese (r = .7). The
native and non-native identifications were relatively close together for sadness, fear,
surprise and anger (< 30 percentage points difference) whilst other Dutch emotions
were identified quite pootly: e.g. joy and shame (both 22% correct against 76 and 61%
correct for the native listeners). We assume that the communication of the first group
of vocal emotions relies very much on a universal code whereas the latter two depend
largely on language-specific cues. Moreover, Scherer et al. (2001) report results from a
study conducted in nine countries in Europe, the United States, and Asia on vocal
emotion portrayals of anger, sadness, fear, joy, and neutral voice as produced by
professional German actors. Data show an overall accuracy of 66% across all emotions
and countries. Although accuracy was substantially better than chance, there were
sizable differences ranging from 74% in Germany to 52% in Indonesia. Generally,
accuracy decreased with increasing language dissimilarity from German in spite of the
use of language-free speech samples. It is concluded that culture- and language-specific
paralinguistic patterns may influence the decoding process. The results of these studies
also showed a tendency for vocal emotion to be generally better recognized within the
same cultural group. This tendency is called e#hnic bias by some theorists (e.g. Kilbride &
Yarczower 1983, Markham & Wang 1996), claiming that it is possible that recognition
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accuracy is higher when emotions are both expressed and perceived by members of the
same cultural group. A preferred term for the same tendency is called ‘in-group
advantage’ by other researchers, further claiming that listeners generally better
recognize emotional prosody produced in their I.1 than in an unknown language. For
example, Elfenbein and Ambaby (2002) conducted a meta-analysis which examined
emotion recognition within and across cultures based on literature search. They
concluded that emotions were universally recognized at better-than-chance levels.
Accuracy was higher when emotions were both expressed and recognized by members
of the same national, ethnic, or regional group, suggesting an in-group advantage. They
also found that recognition of emotion is partly universal and partly cultural-specific.
More recently, Thompson and Balkwill (2006) conducted an experiment in which
twenty English-speaking listeners judged the emotive intent of utterances spoken by
male and female speakers of English, German, Chinese, Japanese, and Tagalog.
Identification accuracy was above chance for all emotions expressed in all languages.
Across languages, sadness and anger were more accurately recognized than joy and fear.
The (English) listeners showed an in-group advantage for decoding emotional prosody,
with highest recognition rates for English utterances and lowest rates for Japanese and
Chinese utterances. It would also indicate that, again, emotional prosody is decoded by
a combination of universal and culture-specific cues. Pell et al. (2009) catried out a
similar study in which they compared how monolingual speakers of Argentine Spanish
recognize basic emotions from pseudo-utterances (‘nonsense speech’) produced in their
native language and in three foreign languages (English, German, and Arabic). Results
indicated that vocal expressions of basic emotions could be decoded in each language
condition at accuracy levels exceeding chance, although Spanish listeners performed
significantly better overall in their native language (in-group advantage). On the basis of
their findings the authors argued that the ability to understand vocally expressed
emotions in speech is partly independent of linguistic ability and involves universal
principles, although this ability is additionally shaped by linguistic and cultural
vatiables.!8

Previous studies typically investigated perception of vocal emotion cross-culturally one-
way, i.e., vocal emotion encoded in language A was perceived by native listeners and
other culture groups B, C, D, etc. (e.g. Scherer et al. 2001). Or, in some cases, culture
group A perceived emotional prosody expressed in its L1 and in several other (and
often unknown) languages (e.g. Thompson & Balkwill 2006). However, studies which
investigated perception of vocal emotion by different cultural groups in a reciprocal
manner are rare. In the reciprocal approach both culture groups A and B perceive
emotional prosody not only expressed in their own, native language (A > A, B > B) but
also emotions expressed in the other language (A > B, B > A). As an example of the
latter situation, English listeners may be asked to recognize emotional prosody in
Japanese, and vice versa. Although some studies (e.g. Albas et al. 1976, Dennis 1982,
Gitter et al. 1972) used this reciprocal approach, the two cultural groups involved were

18 Pell et al. (2009) report a significant in-group advantage but omitted the responses to one of the emotions
(‘neutral’). However, when the Pell et al. data are aggregated over all six emotional categories, there is no
significant in-group advantage for the Argentinean Spanish listeners.
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also ethnically different rather than just culturally-or-linguistically dissimilar. Other
studies also adopted the reciprocal method (e.g. Ekman 1972) but only investigated the
perception of facially expressed emotions between two culture groups. Even though
previous studies have clearly indicated an in-group advantage in the cross-cultural
perception of emotion, the reciprocal method was not used so that those studies
present an incomplete picture, especially when it comes to the perception of vocal
emotion. Therefore, I conducted the present study applying the reciprocal method to
two cultural groups whose cultures and languages are distant from each other. In the
present study, I chose Mandarin and Dutch listener groups for this research purpose.
This is because Mandarin is a Sino-Tibetan tonal language which uses a wide pitch
range (with pitch movements up to 12 semitones, Xu 1999), has monosyllabic words
and a simple syllable structure (Duanmu 2007a, b), while Dutch is an Indo-European
non-tone language, with a rather restricted pitch range (De Pijper 1983, ’t Hart et al.
1990), with often long, polysyllabic (compound) words that may contain complex
consonant clusters (Booij 1995). Moreover, Chinese and Dutch cultures are very much
dissimilar, as one is Asian culture and the other is West-European culture. Therefore,
the present study asks the following questions:

1) How well can Chinese and Dutch novice native listeners identify emotional
prosody in Chinese and Dutch, and vice versa? In other words, what is the
difference between the two listener groups in perceiving emotional prosody in
their L1 and in an unknown language?

2) Is the cross-cultural perception of vocal emotion symmetrical between
Chinese and Dutch, ie., will Dutch and Mandarin listeners have similar
abilities of identifying emotional prosody expressed in the other language?

My prediction for research question 2 is negative. The prosodic space which languages
may use is finite. The parameters (or dimensions) of the phonetic space (and the
prosodic space within it) can be used to express linguistic as well as paralinguistic
contrasts. A functional principle holds that one can use a particular parameter in the
phonetic space only once (e.g. Berinstein 1979, Potisuk et al. 1997, Remijsen 2002a, b).
It follows from this functional principle that if a language uses a prosodic parameter for
linguistic putposes, it can no longer use the same parameter for non-/paralinguistic
uses — of, in a less extreme version of the theory — cannot use the same parameter as
effectively for the expression of paralinguistic or extralinguistic meanings. As a
consequence of the functional view, listeners of a tonal language will be less intent on
(and in fact less experienced in) decoding the paralinguistic use of prosody than
listeners of a non-tonal language. In other words, listeners of a non-tonal language are
generally better at recognizing emotional prosody than listeners of a tonal language.
Therefore, I would like to further predict that Dutch listeners would be overall better
than Chinese listeners in correctly identifying emotional prosody in the present study.

In order to avoid terminological inconsistency I only use the term ‘emotional prosody’
in this chapter, and use it to refer to both vocally produced emotions (e.g. happiness,
sadness, anger, fear, disgust) and attitudes (e.g. sincerity, irony, sarcasm). In this study
six emotional prosodies have been studied: neutrality, happiness, (hot) anger, surprise,
sadness and sarcasm.
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7.2 Methods

Two perception experiments were conducted in the present study: the first perception
experiment was designed to test how well Chinese native and novice Dutch listeners of
Chinese perceive emotional prosody produced in Chinese. The second perception
experiment aimed to find out how well the same two listener groups perceive the same
emotional prosodies but portrayed in Dutch. This is the reciprocal situation: Chinese
natives became the novice listeners of Dutch.

7.2.1 Speakers

Four native Chinese speakers (2 males, 2 females, mean age = 45 years) whose mother
tongue was standard Mandarin voluntarily took part in the recording of the stimuli for
the first perception experiment. Four native Dutch speakers (2 males, 2 females, mean
age = 33 years) voluntarily participated in the recording of the stimuli for the second
perception experiment. These four native Dutch participants were also advanced 1.2
speakers of Chinese who learnt Chinese for 6 to 10 years and had been teaching
Chinese as a foreign language for 2 to 10 years when the recordings were made. These
speakers can easily switch between Dutch and Chinese. They translated the stimuli
from Chinese to Dutch for the second perception experiment (see below). Most of the
native Chinese and Dutch speakers had experience in stage performance in their
mother tongue. Moreover, a mood induction technique in which different background
stories were told to the speakers to express a stimulus in different emotions was applied.

7.2.2 Listenets

Twenty native Mandarin listeners (10 males, 10 females, mean age = 24 years) and 20
native Dutch listeners (10 males, 10 females, mean age = 33 years) voluntarily parti-
cipated in each of the perception experiments. The Chinese listeners were bachelor and
master students at the University of Science and Technology Beijing who hailed from
different parts of China; all spoke Mandarin. The native Dutch listeners were mainly
bachelor students at the Humanities Faculty of Leiden University in the Netherlands
and volunteers with variable education backgrounds. None of the native Dutch
listeners spoke any Mandarin; neither did the native Chinese listeners speak any Dutch.
The two listener groups were novice listeners of each other’s native language (Chinese
and Dutch). There was neither a special course in the curriculum nor any pre-test
training designed for training these listeners to recognize emotions in their L1 or in an
unknown language.
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7.2.3 Materials and procedure

The testing materials for the two perception experiments were designed in a particular
order. The stimuli were first collected and produced in Chinese and then translated into
Dutch and portrayed in Dutch afterwards. The rationale behind this is that Chinese, a
tone language, made the collection of stimuli more difficult, as the stimuli in Chinese
had to meet the certain requirements (details see below). Dutch is a non-tonal language
in which the requirements can be met with less difficulty. Therefore, it was easier to
collect the stimuli in Chinese first and translate them into Dutch afterwards.

I selected six Mandarin statements as vocal stimuli (e.g. She is three months pregnant; He has
been to Xiao Ge’s place once) for the first perception test. The requirements for the
stimulus selection are: (1) stimuli contain all the tones in Mandarin, i.e. ‘high-level tone’,
‘rising tone’, ‘falling-rising tone’, ‘falling tone’ and ‘neutral tone’ (e.g. Howie 19706); (2)
stimuli have to be semantically neutral but can easily be expressed with different
emotions; (3) both short and longer sentences have to be included, in case utterance
length might play a role in the perception of emotional prosody.

According to the consensus of the native Chinese speakers and the Dutch L2 speakers
of Chinese, the ensemble of six selected sentences met the requirements adequately.
The stimuli were then translated into Dutch by the four Dutch L2 speakers of Chinese
where sentence length, syntactic structure, syllables and sentence meaning were well
controlled. In fact, some of the sentences may be associated more readily with some
emotions than with others but on aggregate the lexico-syntactic materials will not be
biased towards specific emotions. Each of the six statements was expressed in six
different emotions (neutrality, happiness, anger, surprise, sadness and sarcasm). The list
of stimulus sentences in Chinese is shown in Table 7.1.

Table 7.1. Stimulus list in Chinese (Pinyin orthography) with English glosses.

1| *Shini.
‘It is you.’

2. | Xiecie ni.
‘Thank you.”

3. | Xido wang wanqudn bir zhiddo hé jian shi.
“Xiao Wang does not know about this matter.’

4. | Jintian xiawil ta binéng li canjia Zhége bui.

‘He cannot attend the meeting this afternoon.’
5. | Ta bhudiyin san ge yuéle.

‘She is three months pregnant.’

6. | *Ta gagno xido g jia yi ci.
‘He has been to Xiao Ge’s place once.’

Note: “*: sentence was excluded in the second perception experiment. Macron < = high-level tone, acute
accent ‘”= rising tone, hacek “” = falling-rising tone, grave accent *” = falling tone; a syllable without tone

mark has neutral tone.
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Each of the six statements was expressed in six different emotions — neutrality,
happiness, (hot) anger, surprise, sadness and sarcasm — by the four native Chinese
speakers. The stimuli were digitally recorded (44.1 KHz, 16 bits) in a sound-proofed
booth through a Logitech desk-top microphone. This procedure resulted in a stimulus
set that consisted of 6 Chinese statements X 4 Mandarin speakers X 6 emotions = 144
emotional utterances.

For the second perception experiment, the four Dutch L2 speakers of Chinese were
asked to express the same six emotional prosodies in Chinese. The stimuli were digitally
recorded under the same conditions as in the first perception experiment. Two
sentences were discarded from the stimulus set (see Table 7.1), as these two were less
well perceived by the two listener groups in the first perception test. Therefore, the
final stimulus set for the second perception experiment consisted of 4 Dutch
statements X 4 Dutch L2 speakers of Chinese X 6 emotions = 96 discrete emotional
utterances. The list of stimulus sentences in Dutch is shown in Table 7.2. It made the
second experiment shorter than the first one. In the comparison between the two
experiments, I only used the shared materials.

Table 7.2. Dutch stimulus sentences with Broad IPA transcriptions and English glosses.

1. | Dank je wel.

dank jo vel

“Thank you.’

2. | Xiaowang weet dat helemaal niet.

fau vay vetat helomal nit

“Xiao Wang does not know about this matter.’
3. | Vanmiddag kan bij niet naar de vergadering.
vamiday kani nit nar do veryadery

‘He cannot attend the meeting this afternoon.’
4. | Zij is drie maanden zwanger.

ze1 18 dri mandos zvanor

‘She is three months pregnant.’

In both perception experiments, both of the listener groups including native Chinese
and Dutch listeners were asked to make a forced choice of the speaker’s intended
emotion, from the six given emotions, immediately after they heard a stimulus. They
also gave a confidence rating to each choice they made. A three-level confidence rating
scale was used, with the following interpretation: 3 = ‘The speaker expressed the
intended emotion well. I am very confident of my answer’, 2 = “The speaker expressed
the intended emotion moderately well. I am not so sure of my answer’ and 1 = “The
speaker did not express the intended emotion well. I made the choice only by guessing.’
The confidence scale was introduced in order to obtain a potential weighting factor
such that responses given with great confidence would be weighted more heavily than
responses that were largely based on guessing. The first experiment lasted 25 minutes
and the second one lasted 15 minutes, including the time for the listeners to read the
instructions in their native language before they started the test and a 6-second pause in
between the emotional sentences for the participants to make a choice.
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Each listener did the experiment individually in the presence of the experimenter. The
stimuli were presented to the subject over closed headphones (but remained inaudible
to the experimenter).

7.3 Results

The results proved insensitive to any weighting based on response confidence.
Therefore, I report unweighted identification results only. Tables 7.3 and 7.4 are
confusion matrices of intended versus perceived emotions in the two perception
experiments by the two listener groups, i.e. native Chinese listeners and native Dutch
listeners.

Table 7.3. Perception of emotional prosody produced in Chinese by native Chinese speakers:
Confusion matrix of intended and perceived emotions by Chinese (upper panel) and novice Dutch
listeners (lower panel). Correct responses are located on the main diagonal (shaded).

Intended Ang Hap Neu Sar Sad Spr  Overall
Responded emotion by Chinese native listeners cotrect
Angry 56.3 4.8 10.2 5.2 10.0 13.5
Happy 12.1 37.3 34.8 1.7 .8 13.3
Neutral 7.3 7.3 73.5 2.5 4.2 5.2
Sarcastic 11.7 17.5 34.0 17.3 3.1 16.5 46.0
Sad 13.3 8.1 32.7 4.4 371 4.4
Surptised | 12.9 4.0 10.6 13.3 5.0 54.2
Total 20.4 13.5 26.6 6.3 13.4 19.6
Responded emotion by Novice Dutch listeners
Angry 52.6 4.0 15.1 9.5 7.9 10.9
Happy 35.7 20.4 14.1 5.8 3.6 20.4
Neutral 4.0 4.2 71.2 9.9 7.3 3.4
Sarcastic 13.3 6.5 15.7 28.8 16.1 19.6 46.0
Sad 5.2 2.4 28.6 10.5 49.2 4.2
Surptised 9.9 12.3 5.0 6.3 15.1 51.4
Total 19.1 7.4 25.8 10.4 17.8 18.6
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Table 7.4. Perception of emotional prosody produced in Dutch by native Dutch speakers: Confusion
matrix of intended and perceived emotions by native Dutch (upper panel) and novice Chinese listeners
(lower panel). Correct responses are located on the main diagonal (shaded).

I Ang | Hap | Neu | Sar | Sad | Spr | Overall
ntended - ——
Responded emotion by Dutch native listeners correct
Angry 55.6 9.5 9.0 12.5 7.9 3.7
Happy 2.3 44.9 4.6 17.4 1.2 12.5
Neutral 15.9 13.0 68.3 17.6 19.7 5.3
Sarcastic 13.4 7.9 3.9 34.3 6.3 6.0 57.0
Sad 8.1 9.7 13.4 4.4 64.6 0
Sutprised 5.6 15.0 7 13.9 5 72.5
Total 16.3 13.1 20.0 10.0 18.9 21.2
Responded emotion by Novice Chinese listeners
Angty 8.0 17.8 32.8 5.5 20.0 16.0
Happy 13.0 8.2 36.5 16.0 13.5 12.8
Neutral 31.0 7.2 22.2 11.0 14.0 14.5
Sarcastic 18.0 8.8 33.2 11.8 9.2 19.0 15.0
Sad 17.5 12.0 26.8 13.2 21.2 18.8
Surprised | 16.7 10.2 30.4 11.2 14.3 17.2
Total 8.9 9.1 24.7 13.1 23.6 19.1

The confusion matrices and Figure 7.1 together show that Dutch native listeners were
able to recognize the vocal emotions well above chance level (= 16.7%) regardless the
speaker type; in contrast to this, Chinese native listeners were only able to identify the
emotional prosodies produced in their native language reasonably well, but failed to
recognize them above chance level when the emotions were vocally portrayed in the
unknown language (Dutch). Table 7.3 and Figure 7.1 indicate that Dutch novice
listeners perceived the six emotional prosodies produced by native Chinese speakers as
well as Chinese native listeners, with a mean correct identification rate of 46%. More-
over, Figure 7.1 shows that Dutch native listeners recognized the same six emotional
prosodies produced in their native language (Dutch) substantially better than in Chinese,
with a mean correct recognition rate of 57%. It can be also seen from Figure 7.1 and
Table 7.3 that Chinese native listeners identified the emotional prosodies portrayed in
their L1 significantly better than in an unknown language too, with a mean correct
recognition rate at 46% in the first perception experiment and at 15% in the second
perception experiment. These findings support previous studies, e.g., Elfenbein &
Ambaby (2002), Pell et al. (2009), Thompson & Balkwill (2000), claiming that listeners
generally recognize emotional prosody produced in their L1 better than in an unknown
language, which phenomenon is known as the ‘in-group advantage’. In addition, Van
Bezooijen’s (1984) study shows that Dutch native listeners were significantly better than
Asian listener groups (Chinese and Japanese) in recognizing emotional prosody in
Dutch, which is along the line of the present finding. The present result also shows that
Dutch native listeners could identify vocal emotion in an unknown language equally
well as native listeners of that language could. These findings imply that some culture
group (e.g., Dutch) might be generally better in recognizing vocal emotion than some
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other culture group, for example, Chinese, no matter whether vocal emotion is
produced in the listeners’ L1 or in an unknown language. In other words, it might be
the case that perception of emotional prosody cross-culturally is not symmetrical.
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Figure 7.1. Percent correct identification (%) of emotions for four combinations of speaker (S) and
listener (L) types.* Means and 95%-confidence limits are indicated. Conditions under the same brace
do not differ significantly from each other by a Bonferroni post-hoc test (x = .05).

The finding that Chinese native listeners were not able to identify (six) emotional
prosody produced in Dutch above chance (= 17%) is not in line with the finding of
Van Bezooijen (1984). In her study, novice (Taiwanese) Chinese listeners were able to
recognize (ten) Dutch emotional prosody well above chance level (= 10%). The mean
correct identification rate for the (Taiwanese) Chinese was 37%, which however, was
significantly lower than that of the Dutch native listeners (66%). The contradictory
finding might result from the varieties of the native Chinese listeners’ dialectical
backgrounds, as the listeners hailed from all over mainland China which covers at least
ten official dialects (ILi 1987, a-2).

Surprisingly, Table 7.3 indicates that native Chinese and novice Dutch listeners
followed a rather similar recognition order, such that they both found ‘neutrality’ the
easiest emotion to identify, followed by ‘anger’, ‘surprise’, ‘sadness’, ‘happiness’ or
‘sarcasm’. Table 7.4 shows the perception of the same emotional prosodies produced in
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Dutch by the two listener groups. The detailed recognition order of the six emotional
prosodies by the two listener groups in the two perception tests is shown in Table 7.5.
In the second perception experiment, Dutch native and Chinese novice listeners did
not follow any similar recognition pattern. It implies that the two culture groups resort
to different cognitive resources when perceiving the vocal emotions. The concrete
cognitive resources can hardly be known at this stage.

Table 7.5. Recognition order of the six emotional prosodies by native Chinese and Dutch listeners.
The recognition order of the sixc Chinese emotional prosodies is presented in the upper panel; the
recognition order of the six Dutcl emotional prosodies is presented in the lower panel.*

Listener .. . . . g
Recognition order of the six Chinese emotional prosodies
grop
Native . . .
. neutrality > [anger > surprise > | happiness > |[sadness > sarcasm
Chinese
Dutch . . .
. neutrality > [anger > surprise > |sadness > sarcasm > happiness
novice
Listener iy . . :
Recognition order of the six Dutch emotional prosodies
group
Native . . .
surprise > |neutrality > |sadness > |anger > happiness > |sarcasm
Dutch ’
Chinese . . .
novice neutrality > |sadness > surprise > |sarcasm >  |happiness > |anger
vic

*: °>" means ‘better identified than’.

Table 7.5 shows that both Chinese and Dutch native listeners perceive emotional
prosody differently in their L1 and in the unknown language in terms of recognition
order. It seems that negative emotions, such as sadness or anger, are relatively easy to
recognize for both listener groups. This finding supports some previous studies, e.g.,
Ohman et al. (2001), Tooby & Cosmides (1990), claiming that negative emotions are
generally better recognized by human beings. Even though anger is generally con-
sidered a basic emotion, the Chinese novice listeners massively confused ‘anget’ with
‘neutrality’ for Dutch emotional prosody. It implies that perception of primary
emotions (e.g., anger or neutrality) only through the audio-channel is not universal all
the time. It confirmed that perception of emotional prosody is partly universal and
partly culture-or-language specific, even for some basic emotions, for example, anger,
neutrality or sadness. In some extreme case, it is possible that listeners are not able to
identify emotional prosody in an unknown language above chance, especially the un-
known language is typologically remote from the listener’s L1.

Finally, I will analyze the confidence ratings. Although it was mentioned eatlier in this
section that there was no effect of weighting on the results and therefore only
unweighted identification results were presented, I would like to make use of the
confidence ratings all the same to investigate the social behaviour of the listener groups.
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In this case, I just present means and observe unexpected differences between the
groups.

Figure 7.2A-B shows that Chinese native listeners were less confident than the Dutch
listeners in their identification of vocal emotions in their L1. Surprisingly, however,
Chinese novice listeners were more confident than Dutch natives themselves when
recognizing Dutch emotional prosody. The Chinese listeners showed less confidence
when responding to emotions produced in their own language (mean = 1.5) than when
responding to the Dutch emotions (mean = 2.3). The difference is highly significant by
a paired-samples t-test, t(19) = —=39.1 (p < .001). The same statistical method was
applied to the Dutch listeners’ recognition of emotional prosody in Chinese and Dutch.
The result shows that there was also a significant effect for the Dutch listeners in the
two perception experiments, t(19) = 7.5 (p < .001), indicating that Dutch listeners are
more confident in identifying vocal emotion both in their L1 than in the unknown

language.
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Figure 7.2. Confidence rate (3 = most) of six intended emotions by native Chinese and Dutch
listeners. Panel A presents the ratings of emotional prosody produced by native Chinese speakers. Panel
B presents rating of emotional Dutch prosody encoded by advanced Dutch 1.2 speakers of Chinese.

7.4 Conclusions and discussion

The results of this investigation indicate that Chinese native listeners are only able to
recognize emotional prosody in their native language reasonably well, but cannot
identify emotions in an unknown language above chance level, meaning that their
identification in the unknown language is based on guessing. In contrast to this, Dutch
native listeners are able to identify vocal emotion in an unknown language as accurately
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as native listeners. And they recognize the same emotional prosodies expressed in their
L1 even more correctly. Moreover, ‘anger’ was perceived relatively successfully by the
two listener groups, apart from being identified by the Chinese listeners in Dutch.
These findings show that perception of emotional prosody can be partly culture or
language specific and partly universal. It confirms previous studies which claim that
perception of vocal emotion is a combination of universal elements and cultural or
linguistic variables (for example, Pell et al. 2009, Scherer 2000, Van Bezooijen (1984).
The results show a significant difference between listeners’ identifications of vocal
emotions in their L1 and in the unknown language. Therefore, the existence of the in-
group advantage found by other researchers (e.g. Elfenbein & Ambaby 2002, Pell et al.
2009, Thompson & Balkwill 2006) is confirmed, which claims that listeners generally
better recognize emotional prosody produced in their L1 than in an unknown language.
Since the Dutch novice listeners recognized the Chinese emotional prosodies as well as
the Chinese natives did, therefore, the ‘in-group advantage effect’ might not be
developed extensively, predicting that native listeners are generally better than novice
listeners in perceiving vocal emotions in the native language. In fact, for some cultural
groups (e.g. Dutch), novice listeners can identify vocal emotion in unknown native
language as well (and as confidently) as native listeners can (or even better).

Chinese native and Dutch novice listeners followed a rather similar recognition order
for the perception of Chinese vocal emotions. This finding is in line with findings by
Scherer et al. (2001), who reported that patterns of confusion were very similar across
all cultural groups: “These data suggest the existence of similar inference rules from
vocal expression across cultures’ (Scherer et al. 2001). However, the confusion patterns
of the two listener groups’ perception of Dutch vocal emotions differed substantially in
the present study, implying that there is an overlap between Dutch and Chinese
inference rules from vocal expression; however, Dutch inference rules might cover a
relatively wider range than those of Chinese. My results further suggest that perception
of emotional prosody is not symmetrical cross-culturally, such that listeners of two
bately related cultural or linguistic groups might have different perceptual abilities of
inferring vocal emotions expressed in the other language.

A peripheral finding of the present study is that Chinese listeners are more confident in
identifying vocal emotion in an unknown language than in their L1, even though their
identifications of emotional prosody in the unknown language seemed mainly based on
guessing. This unexpected social behavior of Chinese listener group cannot be
explained at the current stage. In contrast to this, the mean confidence rating by Dutch
listeners increased when the listeners were asked to perceive the vocal emotions in their
L1. This finding can be seen as a spin-off of the in-group advantage, predicting that
listeners are generally more confident at identifying vocal emotion in their L1 than in an
unknown language. However, this prediction might not apply to all the cultural groups,
for example, Chinese. It needs to be further tested by involving more cultural groups,
especially cultural groups which culturally differ from each other very much.

The asymmetrical performance between Chinese and Dutch in the two perception
experiments forces us to answer research question 2 negatively. In the asymmetrical
approach one cultural group may be generally more sensitive to correctly identifying
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emotional prosody than some other cultural group, e.g. Chinese. This view needs to be
further tested by involving more and more diverse cultural groups. Moreover, Scherer
et al. (2001) found that, generally, accuracy of identification of vocal emotions by
different cultural groups decreased with increasing language dissimilarity between the
different cultural groups. It is concluded that culture- and language-specific para-
linguistic patterns may influence the decoding process. Up to this point, it can be true
that Chinese emotional prosody generally contains more universal cues for novice
listeners to detect. In contrast to this, Dutch emotion prosody may bear more culture-
or-language-specific variables which are not easy for novice listeners to decode. This
would explain why Chinese native listeners did poorly when instructed to identify
emotional prosody in Dutch. But this does not explain the asymmetry in the success
with which Dutch and Mandarin listeners identified the emotional prosodies in the
other language. It has been suggested that such asymmetries may arise as a consequence
of cither cultural differences or differences between the phonologies of the two
languages involved. McCluskey et al. (1975) consider, on the basis of the asymmetry
they found, that Mexican-Spanish children, in contradistictions to their (Canadian)
English peers, are brought up in a cultural setting that emphasizes the importance of
attending to emotional prosody. This would then explain why Mexican children identify
emotional prosody better than Canadian-English children, not only in their own
language (Mexican Spanish) but also in Canadian English. But we may also think of
strictly linguistic reasons that could explain asymmetries in affect perception, especially
in the comparison of Dutch and Mandarin.

Apparently, our prediction made earlier that Dutch listeners would be overall more
sensitive than Chinese listeners in correctly identifying emotional prosody was
supported by the results. Therefore, it implies that the functional view might be true. If
a language uses a prosodic parameter for linguistic purposes, it can no longer use the
same patrameter for non-/paralinguistic uses; or cannot use the same parametet as
effectively for the expression of paralinguistic or extralinguistic meanings. In addition,
Ross et al. (1986) have shown there is less use of short-term changes in FO to express
emotion in tone languages (in which short-term FO contours are used to carry lexical
information) than in Indo-European languages (in which FO plays no lexical role). Thus
it seems that, in some cases at least, use of a particular acoustic feature in spoken
language limits its use for the communication of emotion. This insight can be
incorporated into the functional view, indicating that lexical tone might suppress or
inhibit the expression of emotional prosody. In the present case, Mandarin is a tonal
language that uses a wider pitch range than Dutch, and does so for linguistic purposes.
Accordingly, its prosodic space for emotion is smaller than that of Dutch. As a con-
sequence of the functional principle, listeners of Chinese are, in fact, less experienced in
decoding the paralinguistic use of prosody than listeners of Dutch. This would explain
why the Chinese listeners performed no better than the Dutch novices for the Chinese
emotional prosodies and why they did so poorly in identifying Dutch vocal emotion,
compared to the natives.

The unexpected performance difference between the Chinese and Dutch listeners in
the two perception tests might be enhanced by the absence of particles in the Chinese
stimuli used in the experiment. In everyday Chinese speech particles often appear at the
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end of a sentence, carrying considerable emotional information that is alternatively
expressed by intonation in other languages.!® Since this kind of lexical markers were
deliberately left out in the present study due to the research purpose, their absence
might have affected the perception of the emotional prosodies by L1 listeners but not
by the Dutch listeners. Moreover, Dutch listeners might generally be better equipped
for extracting emotional meaning from prosody, according to the functional view. That
is possibly why the Chinese L1 listeners did not outperform the Dutch listeners in the
perceptual study in which the stimuli with no final particles attached were presented
through the audio channel only. Testing this hypothesis is beyond the scope of the
present study. Part of the endeavor would be to determine how much use Mandarin
and Dutch make of particles expressing emotions on the part of the speaker and what
the division of work would be between the use of such particles and emotional
prosodies.

19 Lexical markers here refer to final particles in Chinese which can carry emotional information. Examples
would be yz (friendly) or « (enthusiastic). Syntactic markers may be used imply negative emotions such as the
‘annoyance’ marking construction zdn ddo ... (ma)?, which is a rhetorical question confronting the listener
with his/her ignorance (less negative with #a than without).






Chapter Eight

Conclusion and Discussion

8.1 Introduction

In this dissertation, I have investigated 1) the perception of L1 and L2 produced
Chinese emotional prosody by natives, naive Dutch listeners and advanced learners of
Chinese; 2) how well Dutch L2 speakers of Chinese vocally produced emotions in the
L2 and how well they expressed the same emotions in their L1 (Dutch); 3) the in-group
advantage and different cultural groups’ abilities of identifying vocal emotions in an
unknown language. In order to answer all the research questions listed in Chapter 1,
three judgment studies were conducted in this dissertation. The first judgment study
was designed to test how well native Chinese listeners, naive Dutch listeners and
advanced learners of Chinese perceive Chinese emotional prosodies produced by native
Chinese speakers. The results were used as the baseline for comparisons. The second
judgment study aimed to find out how well the same three listener groups perceive the
same Chinese emotional prosodies produced by the Dutch L2 speakers of Chinese. The
production of the Chinese emotional prosody by the Dutch L2 speakers was also
investigated in this judgment study. The third judgment study was catried out in a
reciprocal way to test the in-group advantage and the Chinese and Dutch native
listeners’ abilities of identifying emotional prosody in their I.1 and in the other language.
In this chapter, I will summarize the main findings of the three judgment studies and
give the possible explanations of some unexpected results, as well as to show which
direction future studies can go.

8.2 Answers to research questions

In this section, I will recapitulate the research questions formulated in Chapter 1 and
provide integrated answers to them.

8.2.1 Perception of native-Chinese emotional prosody by three listener groups

Three listener groups participated in the first judgment study, i.e. native Chinese, Dutch
naive listeners and advanced Dutch learners of Chinese. The first judgment study was
designed to test how well the three listener groups perceive Chinese emotional
prosodies vocally expressed by Chinese native speakers, which is research question one.
This study also aimed to map out the confusion patterns of the listener groups, which
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addresses a sub-question of the research question one. The results were used as the
control condition for the second judgment study.

The results show that the three listener groups were able to identify the six Chinese
emotional prosodies above chance level (chance level = 16.7%). The Dutch 1.2 learners
of Chinese performed best in the perception experiment (with the mean recognition
rate 54%) and native Chinese and Dutch naive listeners performed equally well (with
the mean recognition rate 46% in both cases). These results show that Dutch naive
listeners could recognize emotional prosody in an unknown language as well as native
listeners of that language (Chinese); Dutch L2 learners of Chinese identified the
Chinese emotion prosodies better than naive Dutch listeners and therefore also better
than the native Chinese listeners themselves. This finding is compatible with eatlier
results by Shoshi and Gagnié (2010) showing that experienced L2 learners of a language
are better than listeners with no experience of the L2 in perceiving vocal emotions in
the 2. Detailed confusion patterns can be seen from Table 3.2. Basically, ‘neutrality’
was identified correctly most often among all the emotions by the three listener groups,
followed by ‘anger’ and ‘surprised’. ‘Sarcasm’ was not well identified by all the listener
groups, implying that some non-primary emotions, e.g. ‘sarcasm’, are more individual-
specific. Chinese native and Dutch naive listeners shared some similar confusion
patterns; however, the confusion patterns of Dutch L2 learners of Chinese were in
between of those of the Chinese native and Dutch naive listeners. This shows that 1.2
learners of a target language have a hybrid system when perceiving emotional prosody
produced in the target language. This hybrid system is partly influenced by speakers’ L1
and partly affected by the target language itself. This would in return explain why the
confusion matrix of the Dutch advanced learners of Chinese was in-between of the
matrices of the native Chinese and the Dutch naive listeners in the first judgment study.

8.2.2 Perception of L2 Chinese emotional prosody by three listener groups

The second group of research questions is: how well can native Chinese, Dutch naive
listeners and advanced Dutch learners of Chinese perceive the six Chinese emotional
prosodies vocally portrayed by the Dutch L2 speakers of Chinese? What will be the
confusion patterns of the three listener groups? Will the confusion patterns be similar
to those in the perception experiment where the emotional prosodies were vocally
portrayed by native Chinese speakers? In order to answer these questions, the same
listener groups, i.e. native Chinese, naive Dutch listeners and advanced Dutch learners
of Chinese, participated in the first perception experiment of the second judgment
study, in which they perceived Chinese emotional prosodies produced by the L2
speakers of Chinese.

The results show that the three listener groups could not perceive the same six Chinese
emotional prosodies vocally portrayed by L2 speakers of Chinese as well as they did
with those produced by native speakers. The mean recognition rates of the three
listener groups are 39% with Chinese native listeners, 38% with Dutch naive listeners
and 41% with advanced Dutch learners of Chinese. Even though the advanced Dutch
learners of Chinese performed slightly better than the other two listener groups, there
was no significantly better group in the perception test, which means that the three
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listener groups did equally well/poor. It also implies that L2 speakers produced
emotional prosodies that are less recognizable than those expressed by natives. The
detailed confusion patterns of the three listener groups can be seen in Table 4.3.
Admittedly, there are similarities between the confusion patterns obtained from the
Chinese native and the Dutch naive listeners in the perception of the non-native
produced emotional prosodies. However, the confusion patterns are not very similar to
those that were obtained in the perception experiment where the emotional prosodies
were vocally portrayed by native Chinese speakers. It implies that the native Chinese
speakers and the L2 speakers of Chinese may have used different vocal correlates to
express the emotions. In the perception of the L2-produced Chinese emotional
prosodies, the confusion categories which advanced Dutch learners of Chinese fell into
are quite similar to those of naive Dutch listeners. For example, they showed the exact
same tendency as naive Dutch listeners for ‘sarcasm’ they often misidentified ‘sarcasm’
as ‘neutrality’ (19.7%) and ‘surprise’ (19.7%); and naive Dutch listeners misrecognized it
with ‘neutrality’ (18.4%) and ‘surprise’ (18.4%). At this point, one can assume that L.1-
transfer is an important strategy in interpreting paralinguistic meaning (e.g. emotional
prosody) in L2. However, the hybrid system seen in the first judgment study did not
apply to the advanced Dutch learners of Chinese in the perception of the L2-produced
Chinese emotional prosodies. It implies that advanced learners of a target language may
mainly resort to their native language to perceive emotional prosody expressed by L2
speakers from the same linguistic group.

Overall speaking, the difference between the confusion matrices of the three listener
groups in the perception of native and non-native produced Chinese emotional
prosodies is big. It implies that native and non-native speakers may have used very
different acoustic correlates to produce emotional prosody in the target language. It
also indicates that perception of non-native produced emotional prosody is more
language-or-culture specific.

The confidence scale was originally introduced to obtain a potential weighting factor
such that responses given with great confidence would be weighted more heavily than
responses that were largely based on guessing. It turned out that the results of the first
and second judgment studies proved insensitive to any weighting based on response
confidence. However, I would like to make a use of the confidence rating all the same
to look tangentially at the social behavior of the three listener groups in the two
judgment studies. The results show that Chinese native listeners were more confident in
perceiving emotional prosodies produced by L2 speakers of Chinese. The reason for
this behavior is not clear since one would expect listeners to be more confident when
having to make decisions based on materials produced by speakers who share the same
linguistic code. In contrast to the above, both of the naive Dutch listeners and the
advanced Dutch learners of Chinese were confident in the perception of Chinese
emotional prosody produced by both natives and non-native speakers.
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8.2.3 Production of emotional prosody in Dutch L2 speakers’ L2 and L1

The second judgment study had two aims: one is to test whether L2 speakers of
Chinese are able to produce emotional prosodies in the 1.2 as well as they do in their 1.1;
the other is to find out the similarities and differences between the two productions.
Twenty native Dutch listeners identified the same six emotional prosodies produced by
the same L2 speakers of Chinese in their native language — Dutch. The results show
that the mean correct recognition rate of the native Dutch listeners increased
significantly when the emotions were vocally produced in speakers’ L1. It means that
the Dutch L2 speakers of Chinese are better at vocally expressing emotions in their
native language. According to the combination study of the first and second judgment
studies in Chapter 5, we can see that the Dutch L2 speakers of Chinese were not able to
vocally produce emotion very successfully as native Chinese did, even though their
proficiency of Chinese is very high. Neither were they able to express emotional
prosody in their .2 as well as in their L1. Therefore, we can conclude that 1.2 limits 1.2
speakers’ vocal expression of emotions, especially when L2 speakers’ L1 is not a tonal
language but their 1.2 is.

The confusion matrices suggest that the advanced L2 speakers of Chinese have
developed an in-between manner of producing emotional prosody in the L2. This in-
between manner is neither very much similar to the production of Chinese native
speakers nor completely like the manner they use to produce emotional prosody in
their L1 (Dutch). There ate more explanations about this in-between manner in § 8.2.6
in this chapter, which is named as ‘the hybrid system’. Moreover, the results also
suggest that L2 speakers’ ability of successfully producing emotional prosody in the L.2
cannot be obtained automatically during the learning process of the L2 in general. It
seems that this ability does not go along with the increasing of one’s language
proficiency in the L2. It is not clear at this stage whether this ability can be trained by
designed curriculums. This needs to be tested in practice.

8.2.4 Lexical tone and expression of emotional prosody

At the beginning of the present study, I predicted that if a language uses a prosodic
patameter for linguistic purposes, it will have less space for non-/paralinguistic use of
the same parameter. If this prediction were true, speakers of a lexical tone language
(such as Mandarin) should have less room to express emotion through prosody
(specifically through paralinguistic use of speech melody) than speakers of a non-tone
language (such as Dutch or English). In a more extreme version, it can be interpreted
such that listeners of a non-tonal language are generally better in perceiving emotional
prosody than listeners of a tonal language. Interestingly, the results of the first and
second judgment study showed that naive Dutch listeners, whose L1 is a non-tonal
language, performed equally well as Chinese native listeners, whose L1 is a tonal
language. Moreover, the L2 learners of Chinese performed even better than native
Chinese listeners did.

In addition, a perception experiment designed in a reciprocal way was carried out later,
in which Chinese and Dutch novice listeners perceived the six vocal emotions
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expressed in their native language and in the other language. The results showed that
Chinese listeners were only able to identify emotional prosody expressed in their L1
(Chinese) reasonably well but failed to recognize the same emotional prosody portrayed
in an unknown language (Dutch) above chance level (= 16.7%). This means that
Chinese novice listeners of Dutch are not able to identify emotional prosody in an
unknown language (Dutch); they can only recognize emotional prosody in their L1 well.
On the contrary, Dutch novice listeners of Chinese could recognize emotional prosody
expressed in an unknown language (Chinese) reasonably well (mean recognition rate =
46%); and they identified emotional prosody portrayed in their native language (Dutch)
significantly better than they did with the unknown language — Chinese. These findings
together support the prediction made earlier — that listeners of a non-tonal language are
generally better at perceiving emotional prosody than listeners of a tonal language.
Furthermore, this prediction can also explain why L2 speakers of a tonal language are
not able to express emotional prosody as well as they do in their L1. If a tonal language
limits both .1 and L2 speakers of the language in the production of emotional prosody,
it would limit L2 speakers more. Because L1 speakers of the tonal language can
automatically get the lexical tones correctly while producing emotional prosody, but L.2
speakers of the tonal language cannot do it automatically. In other words, when L2
speakers of the tonal language try to vocally portray emotions in the tonal language,
they may have to pay much attention to getting the lexical tones right while portraying
the emotion at the same time. It will result in that they have even lesser room than
native speakers for paralinguistic uses, as they have to make lexical tones right first
consciously or unconsciously and then put emotional prosody on top of the lexical tone
afterwards. It is very difficult for L2 speakers of a tonal language to do these two things
at the same time, even though they have very high proficiency of the L2. Therefore, the
Dutch L2 speakers did not portray the emotional prosodies as well as they did in their
L1. In summary, the prediction is a sensible explanation for the results. But it needs to
be tested more extensively, for example, it can be tested with British naive listeners and
British L2 learners of Chinese; or German naive listeners and German learners of
Chinese perceiving Chinese emotional prosody and vice versa.

8.2.5 Acoustic correlates of emotions: recognition by humans and machine

In Chapter 6, I examined the value of eight parameters as correlates of the six emotions
studied. The eight parameters were the same for each of the three groups of speakers,
i.e. Mandarin I.1, Mandarin L.2 and Dutch L1 (the latter two were the same individuals).
The acoustic analysis shows that fundamental frequency, including mean F0, SD_F0
and ‘slope of the F(0’, is an influential variable in the production of vocal emotions by
the three groups of speakers. This finding confirms the study of Scherer (1996), who
claimed that FO plays a crucial role in the production of emotional prosody. However,
jitter and standard deviation of the intensity did not contribute much to differentiating
between emotions in the present study. Never were more than two subgroups of the
emotional prosodies differentiated for any of the three speaker groups. This finding
contradicts to the traditional claims, indicating that jitter and intensity play an important
role in the production and perception of vocal emotions (e.g. Bachorowski 1999,
Biersack & Kempe 2005, Scherer 1996). The acoustic analysis also shows that ‘tempo’
and ‘compactness’ were only sensitive to Mandarin L1 speakers, for whom three
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subgroups of the emotional prosodies were found. Slope of the FO indicates that
Chinese uses rising intonation to express surprise, which confirms the previous studies
(e.g. Yip 2000), claiming that many tonal languages use rising intonation to express
surprise. Moreover, HNR was only relatively sensitive to Mandarin 1.2 speakers but not
to Dutch and Mandarin L1 speakers. These altogether further show that fundamental
frequency is a very influential variable in the production and perception of vocal
emotion in general; however, other acoustic factors are not universally important; they
are more language-specific or emotion-specific.

The acoustic analysis indicates that some basic emotions such as ‘happy’ and ‘angry’ can
be cleatly discriminated from each other by mean FO and SD_FO, regardless the speaker
type. ‘Happy’ is characterized by high values for mean and SD of FO (z-values close to 1)
while ‘angry’ has z-values close to 0. ‘Neutral’ is also universally differentiated from
‘happy’ and ‘angry’, viz. by low values for mean and SD of FO (z-values close to —1).
However, more controlled emotions, e.g. ‘surprised’ and ‘sarcastic’, are not well
classified by any of the eight parameters examined in Chapter 6. HNR can cleatly
distinguish ‘sad’ from ‘neutral’ with Mandarin L.2 and Dutch L1, who were actually the
same individuals, but not in the case of .1 Mandarin speakers.

Furthermore, some other factors can also influence the perception of vocal emotion,
for instance, personal interpretation of the emotional label. Since ‘surprised’ includes
both positive and negative surprise, the human listeners sometimes misinterpreted this
emotion as ‘happy’ or ‘angry’, respectively. In addition, some emotions were expressed
differently by male and female speakers within one particular language. Moreover, the
acoustic analysis shows that vocal emotions cross-culturally were produced diversely
too. Therefore, we can conclude that production and perception of vocal emotion by
humans is a much more complex and integrated procedure. It involves not only
acoustic correlations but also other factors, such as, sex, language or personal
interpretation of the emotional label. This conclusion is in the line with the previous
studies, claiming that other factors including talker sex, talker linguistic background,
talker identity and personal interpretation of emotional label may well also prove to be
important in the production of vocal emotions (Bachorowski 1999, Scherer 2003).

In Chapter 6, I also conducted the automatic recognition (Linear Discriminant Analysis
— LDA) of the six emotional prosodies. The results of LDA show that the automatic
recognition in the present study can recognize human-produced emotional prosody
well above chance level (50% overall correct). There was significant correlation
between confusions obtained by the automatic recognition and by the human listeners
in the present study. Moreover, the overall recognition rate of LDA is slightly better
than that of the human perception. This indicates that automatic recognition can reflect
human perception of emotional prosody to some extent; however, the human
perception is still different from the computer perception. There are still acoustic
correlates which used by the algorithm to discriminate between emotions but not used
by L1 and 1.2 listeners in reality. In addition, the Stepwise LDA shows that there are
four parameters which significantly contribute to the production and perception of
emotional prosody: ‘utterance duration’, ‘fundamental frequency’, ‘compactness’ and
‘HNR’. There may also be some other acoustic parameters contributing to the
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production and the perception of emotional prosody in general, which have been
missed in this dissertation.

8.2.6 L1-transfer and the hybrid system

The acoustic analysis indicates that Dutch L2 speakers use some acoustic parameters in
the production of emotional prosodies in the L2 (Chinese) the same way they do in
their L1 (Dutch), e.g. standard deviation of FO and standard deviation of intensity.
Therefore, we may conclude that L1-transfer is a strategy for L2 speakers to vocally
produce emotions in the 1.2. However, this strategy may not work for all the emotions,
e.g. not for ‘surprise’ and ‘sarcasm’. Moreover, the results of the acoustic analysis show
that the advanced L2 speakers of Chinese have developed a hybrid system of producing
emotional prosody in the L2. This (I.2) hybrid system approximates to some extent the
Chinese native manner of portraying vocal emotion (the way it involves utterance
duration, mean FO, slope of the FO, compactness and jitter), but exploits the variability
in FO and intensity that the L2 speakers use to produce emotional prosody in their L1.
Emotional prosodies produced in this in-between manner were identified above chance
level by both the native and non-native listeners in the present study. However, these
emotional prosodies are less recognizable overall (41% correct within-group
identification) than those produced in the Chinese native manner (46% correct). This
would indicate that the expression of emotion through prosody is limited in an
interlanguage. It further supports that L2 limits the expression of emotional prosody.
The results in the present study also suggest that the 1.2 speakers did not automatically
acquire the native approach to vocally produce emotional prosody in the target
language during their L2 learning process. Therefore, it seems that, in a situation where
there is no particular training for how to produce emotional prosody in L2, L2 speakers
will create their own hybrid system/mannet to express vocal emotions in the L.2. This
hybrid solution works for some emotions but not for all. Furthermore, this hybrid
solution was also seen in the perception of native-produced Chinese emotional prosody
by Dutch advanced learners of Chinese (see § 8.2.2). It implies that this hybrid
system/solution may be applied in both of the production and the petception of
emotional prosody in an L.2.

In fact, the hybrid system can be seen as an extension of the interlanguage theory in
terms of paralinguistic communication in L2. The interlanguage theory claims that 1.2
learners of a target language who have not become fully proficient yet but are
approximating the target language, will preserve some features of their first language (or
L1) or overgeneralize target language rules in speaking or writing the target language
and creating innovations (Selinker 1972). In the present study, we have seen the same
phenomena happen in the production and the perception of emotional prosody in
Chinese by Dutch 1.2 advanced learners of Chinese. It remains to be seen to what
extent the learning of emotional prosody can be modelled with rules and to what extent
the concepts of the interlanguage theory apply to paralinguistics.
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8.2.7 In-group advantage and cross-cultural perceptual ability of vocal emotion

The third judgment study conducted in a reciprocal way was designed to find the
answer to the sixth research question, which is whether the in-group advantage found
by other researchers is universal, claiming that listeners are better at recognizing
emotional prosody produced in their native language than in their 12 or an unknown
language. Twenty Chinese and 20 Dutch native listeners who did not know any Dutch
and Chinese (respectively) perceived the emotional prosodies in their L1 and in the
other language. In this case, Dutch was the unknown language for the Chinese native
listeners; conversely, Mandarin Chinese was the unknown language for the Dutch
native listeners. In the third judgment study, all the emotional prosodies were expressed
by native speakers of Chinese and Dutch. The results show that both Chinese and
Dutch native listeners recognized emotional prosodies better in their native language
than in the unknown language. This finding suggests that the in-group advantage might
be universal — but only in this weaker sense; it does not necessarily mean that vocal
emotions are always recognized best by native listeners of the language the emotions
are produced in. As a case in point, Dutch novice listeners identified the Chinese
emotional prosodies as well as the natives did — and recognized the emotional prosody
in their 1 much better. In contrast to this, Chinese native listeners identified the
emotional prosody in their L1 reasonably well but failed to recognize the vocal emotion
expressed in the unknown language (Dutch). This indicates that Dutch and Chinese
listeners have very different abilities of identifying emotional prosody in an unknown
language. It means that some culture groups might be generally better than some other
culture groups in identifying emotional prosody. This further supports the view that
cross-cultural perception of emotional prosody is not necessarily symmetrical.

8.2.8 Universal vs. culture-or-language specific

The ultimate goal of this dissertation is to find the answer to the last research question:
whether perception and production of vocal emotion ate universal or rather more
language-specific and/or cultute specific. The first two judgment studies tested how
well native Chinese, naive listeners and advanced learners of Chinese perceived Chinese
emotional prosodies produced by native and L2 speakers; and how well L2 speakers of
Chinese produced emotional prosody in the L2 and in their native language. The third
judgment study investigated how well Chinese and Dutch novice listeners perceive
emotional prosodies expressed in their L1 and in the other language. The three
judgment studies all show that both perception and production of emotional prosody
are partly universal and partly language-or-culture specific.

Perception of some basic emotions, e.g. ‘anger’ or ‘neutrality’, involves more universal
acoustic cues. However, for some non-basic emotions, for instance, ‘sarcasm’ or
‘happiness’, perception is more culture-or-language specific. According to the con-
fusion matrices of the naive Dutch listeners and the advanced Dutch L2 leatners of
Chinese, we can infer that L1 influences 1.2 learners’ perception of emotional prosody
in the L2 to some extent. It further supports that perception of emotional prosody
either in one’s L1 or in one’s L2 is partly universal and partly language-or-culture
specific. Moreover, the third judgment study showed a strong in-group effect. It
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confirms that emotion is generally better recognized between native listeners and native
speakers from the same cultural group (e.g. Kilbride & Yarczower 1983, Markham &
Wang 1996). However, the Chinese novice listeners in the third judgment study were
not able to identify the emotional prosodies in an unknown language (Dutch) above
chance level. Therefore, we can conclude that perception of emotional prosody in an
unknown language is only universal to some extent — and that it is rather more cultural-
or-language specific than universal.

From production point of view, L1 still plays a role in the production of emotional
prosody, which means that L2 speakers of a target language might use L1-transfer to
vocally express emotions in the target language. It seems that the advanced L2 speakers
have already created their own approach (the hybrid system) to portray recognizable
emotional prosody in the L2 after being learning the target language for several years.
However, when L2 speakers were asked to produce emotional prosody in their L1, they
expressed the emotional prosody much better than they did in the L2. It shows that
production of emotional prosody is more language specific. However, for some basic
emotions, such as ‘anger’, ‘sadness’ or ‘neutrality’, the acoustic correlates that L1 and L2
speakers used were very similar, implying that vocal production of emotion is universal
to some extent. In summary, production of emotional prosody is more language-ot-
culture specific, although it is universal to some extent for some basic emotions.
Moreover, different cultural groups have their own manner to express emotional
prosody, which cannot be acquired by L2 speakers of that language along the increase
of their proficiency of the target language.

8.3 General discussion

I carried out three judgment studies in this dissertation to answer the research questions.
The eight research questions including the sub-questions of each research question
listed in Chapter 1 have been carefully answered one by one. However, there are still
ambiguities which need to be clarified in the future:

1)  The functional view needs to be further tested

In the beginning of this dissertation, I introduced a functional view which claims that
the prosodic space which languages may use is finite. Therefore, if a language uses vocal
pitch for lexical purposes (i.e. for the marking of lexical tone), pitch will be used to a
lesser extent for the expression of paralinguistic contrasts, such as signaling emotion. It
could also be interpreted as that listeners of a tonal language might be less intent on
(and in fact less experienced in) decoding the paralinguistic use of prosody than
listeners of a non-tonal language. The advanced Dutch L2 learners of Chinese
performed better than the native Chinese listeners when perceiving the emotions in
Chinese. Moreover, novice Dutch listeners recognized the Chinese emotional prosodies
as well as the native listeners did. These results altogether suggest that this functional
view might be true, indicating that listeners of a non-tonal language are generally better
than listeners of a tonal language at recognizing vocal emotions. However, this
dissertation only investigated one tonal language (Mandarin Chinese) in terms of the
production and the perception of emotional prosody. Therefore, it is difficult to know
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at this stage whether the functional view is universal or not. It may be universal to some
extent; for instance, it explained the unexpected results that the Dutch listeners
outperformed the Chinese listeners or performed at least as well as the native listeners
did. However, in order to get a complete picture of whether the functional view applies
universally, future studies should investigate more linguistic groups. For instance, future
studies can test how well listeners of a western non-tonal language (e.g. German,
English or Spanish) perceive vocal emotion expressed in an Asian tonal language (Thai,
Lao or Vietnamese) or in a sub-Saharan African language (Wolof, Koyra or Fulani) and
vice versa.

2) ‘L2 limits the expression of vocal emotion.” should be further investigated

The results of the first two judgment studies suggest that L2 limits the expression of
vocal emotion. However, one may argue that it was not L2 which limited the
expression of vocal emotion in the present study; actually, it might be the lexical tones
which constrained the Dutch 1.2 speakers of Chinese to vocally produce emotions in
the L.2. This argument may be true, but it is not possible to purely separate lexical tone
from emotional prosody in practice, since tone and (emotional) prosody both are
phonetic suprasegments and they interact and entangle with each other in the daily
communication. Therefore, it is suggested that future studies should involve some
other L2 speaker groups whose L2 is a non-tonal language (e.g. Dutch L2 speakers of
French) to further investigate whether it is the L2 or the lexical tone or both which
limit the expression of vocal emotion in the L2.

3) More acoustic correlates need to be further studied

In this dissertation I only examined eight acoustic parameters, ie. tempo, mean
fundamental frequency, standard deviation of fundamental frequency, slope of the
fundamental frequency, compactness, standard deviation of intensity, jitter and
Harmonics to Noise Ratio in which tempo, FO, intensity and jitter were proved to be
important variables in the production of vocal emotions in the previous studies. I also
ran the automatic recognition of the six emotional prosodies to test whether the Linear
Discriminant Analysis reflects the perception of emotional prosody by human listeners.
The results showed that the LDA reflected human perception of vocal emotion to
some extent. However, the human perception of the six emotional prosodies was still
different from the perception of the LDA. It shows that some acoustic parameters used
by LDA might not be used by the human listeners or vice versa. There may also be
some other acoustic parameters contributing to the production and the perception of
emotional prosody in general, which have been missed in this dissertation. Therefore, it
is necessary for future studies to investigate more acoustic variables in the production
of vocal emotion in speakers’ (non)-native language; or adopt other methodologies to
further study what factors influence the production of vocal emotion in an I.2.
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4)  The hybrid system needs to be further tested

The results of the acoustic analysis showed a hybrid system developed by the L2
speakers of Chinese. This hybrid system needs to be further investigated, since the
present study only studied one L2 speaker group, i.e. Dutch L2 speakers of Chinese.
Therefore, it is not clear whether this hybrid solution is adopted universally by L2
speakers of other languages when they vocally produce emotions in the 2. Therefore,
it is worth re-running the production experiment with some other L2 speaker groups,
including both speakers of tonal and non-tonal language as a second language. For
instance, one can further test how well English 12 speakers of French or English 1.2
speakers of Thai produce emotional prosody in French or Thai. The more 1.2 speaker
groups are investigated, the clearer the picture is. However, I suspect that it is not easy
for researchers to find L2 speakers of a tonal language whose native language is a non-
tonal language to participate in a production experiment as subjects, e.g. English 1.2
speakers of Thai or Vietnamese, as these tonal languages are not commonly taught as
foreign languages in the west.
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Summary

Since Darwin published his book The Expression of the Emotions in Man and Animals in
1872, there has been an increasing number of studies on perception and production of
emotions. Earlier studies were mainly conducted in the fields of psychology, physiology,
biology; later they were extended into other areas, such as sociology, linguistics, patho-
logy, computer science, neuroscience, musicology and second language acquisition. In
addition, there have always been studies on perception or production of emotion cross-
culturally or cross-linguistically. It is claimed by some researchers that perception of
emotion is universal. However, other researchers believe that it is partly universal and
partly cultural-or-language specific. Previous studies showed that emotion is generally
better recognized when expressed by a speaker of the same cultural group as the
listeners (in-group advantage). These studies also indicated that automatic recognition
of human-produced emotions can reveal some of the acoustic cues that humans use to
perceive and produce emotions. Although previous findings of perception and
production of emotion are abundant, previous studies do not give us a clear picture of
how well listeners of a non-tonal language can perceive emotions produced in a tonal
language (especially through the audio channel). Neither do eatlier studies give us a
clear view of how well non-native speakers of a language can vocally produce emotion
in the second or foreign language (L2) compared to native speakers, especially when the
1.2 is a tonal language but the 12 speakers’ L1 is not. It is also not clear whether a
speaker can vocally produce emotions in his 1.2 as well as he does in his native language

@L1).

Therefore, the first aim of this dissertation was to investigate experimentally how well
native (Mandarin) and non-native (Dutch) listeners of a tonal language (Mandarin)
petceive vocal emotions portrayed in the tonal language. Non-native listeners included
both naive listeners and advanced L2 learners of Mandarin who shared the same L1
(Dutch) as naive listener group. Secondly, I investigated whether Dutch 1.2 speakers of
Mandarin are able to vocally produce emotions in the L2 as well as they do in their
non-tonal L.1; at the same time, I studied how well naive native listeners and advanced
learners of Mandarin perceive vocal emotion expressed by L2 speakers of the tonal
language. An acoustic analysis was later conducted to analyze vocal correlates that
speakers and listeners use in the production and perception of the vocal emotions.
Finally, I investigated whether the in-group advantage reported by other researchers
(claiming that listeners generally better recognize emotional prosody produced in their
L1 than in an unknown language) is universal.

From a theoretical point of view, this dissertation aims to test a functional hypothesis,
claiming that the prosodic space which languages may use, is finite. Therefore, if a
language uses duration to mark a segmental contrast between long and short vowels,
the duration parameter will not play a role (or a less important role) in the marking of
stress — which in other languages depends rather heavily on duration cues (Berinstein
1979, Potisuk et al. 1999, Remijsen 2002a, b). By the same token, if a language such as



126 SUMMARY

Mandarin uses pitch for lexical purposes (i.e. lexical tone), less room will be left for the
signaling through pitch of paralinguistic contrasts, such as the expression of emotion.
As a consequence of this I predict that native listeners of Mandarin will have limited
exposure to clear exemplars of prosodically expressed affect. More generally, I predict
that native listeners of a tonal language will be less intent on (and in fact less
experienced in) decoding paralinguistic use of prosody than listeners of a non-tonal
language.

In the introductory Chapter 1 I summarize what has been done by previous studies,
and then identify some unsolved issues. Background knowledge on tonal and non-tonal
language, specifically Mandarin Chinese and Dutch, tone and (emotional) prosody, and
the acoustic aspects of emotional prosody is provided in this chapter, too. I then
itemize my research questions and derive specific predictions from the functional view
mentioned above. I also motivate the choice of six emotional prosodies (‘neutral’,
‘happy’, ‘angry’, ‘surprised’, ‘sad’ and ‘sarcastic’) for the present study and propose
feasible research methods needed to answer my the research questions. The end of this
chapter provides an outline of the dissertation.

Chapter 2 reviews previous studies in more detail. There are many on the perception
of emotional prosody within the same cultural group; however, research on cross-
cultural perception of vocal emotion is relatively scarce. There are even fewer cross-
linguistic studies on the production of vocal emotion. And there seem to be no earlier
studies which directly compare the production of emotional prosody in a speaker’s L1
and L2. Therefore, the production part in this dissertation is pioneering.

Many researchers have claimed that listeners can recognize emotional prosody above
chance level both within-culturally and cross-culturally. However, emotion is generally
better identified between speakers and listeners who are from the same cultural groups.
The accuracy of recognition decreases as the cultural distance between two cultural
groups is bigger. Previous studies also found that successful communication of vocal
emotion depends on both the speaker and the listener, although the role of the listener
seems to be more important than the role of the speaker. Some researchers indicate
that production of emotional prosody cross-culturally may be universal to some extent;
however, production of some emotions is cultural-specific.

In this chapter, I also provide information on the methodology used. There are three
judgment studies in this dissertation. The first judgment study includes one perception
experiment (Exp. 1), in which native Chinese listeners, naive Dutch listeners and
advanced Dutch learners of Chinese perceived and identified the six Chinese emotional
prosodies (see above) portrayed by native Chinese speakers. This experiment aimed to
find an answer to research question (i) How well can native Chinese, Dutch naive listeners and
adpanced Dutcly learners of Chinese perceive Chinese emotional prosodies vocally portrayed by Chinese
native speakers? What will be the confusion patterns of the three listener groups? The second
judgment study included two perception experiments: in the first the same three listener
groups listened to the same six Chinese emotional prosodies but produced by Dutch 1.2
speakers of Chinese (Exp. 2A). This experiment was designed to find answers to
research question (ii) How well can native Chinese, Dutch naive listeners and advanced Dutch
learners of Chinese perceive Chinese emotional prosodies vocally portrayed by Dutch 1.2 speakers of
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Chinese? What will be the confusion patterns of the three listener groups? In the second perception
experiment (Exp. 2B), Dutch native listeners listened to the same six emotional
prosodies portrayed in their native language (Dutch) by the same Dutch L2 speakers of
Chinese. This was to test how well the same Dutch L2 speakers of Chinese produce the
emotional prosodies in their L1. The results of this perception experiment were
compared with the results obtained in the first perception experiment of the second
judgment study to answer research questions (iii) Can Dutch 1.2 speakers of Chinese produce
emotional prosodies in the 1.2 as well as they do in the 11- Dutch? What will be the similarities and
differences between these two types of production? and (iv) Does 1.2 limit the expression of emotional
prosody, especially when the native language of 1.2 speakers of the tonal langnage is a non-tonal
langnage? Research question (v) Is the functional view true, predicting that listeners of a tonal
language might be less intent on (and in fact less experienced in) decoding the paralinguistic use of
prosody than listeners of a non-tonal langnage? was answered after the first and the second
judgment study, questioning whether the functional view is true. An acoustic analysis
was made of the stimuli used in the two judgment studies. The results answered the
research question (vi) What acoustic parameters contribute to differentiate between emotional
prosodies in general? What acoustic correlates do speakers and listeners use to produce and perceive the
vocal emotions in their L1 and in an 1.2?2 Do Dutch 1.2 speakers of Chinese use L1-transfer to
produce emotional prosody in Chinese? To what extent automatic recognition reflects the perception of
the emotional prosodies by the buman listeners? The third judgment study was conducted in a
reciprocal way. It included two perception experiments in which Chinese and Dutch
novice listeners perceived the six emotions vocally portrayed in their L1 and in the
other language (Exp. 3). This experiment was designed to test whether the in-group
advantage claimed by other researchers is universal, which was the research question
(vii) Is the in-group advantage universal, claiming that listeners are better in recognizing emotional
prosody produced in their native langnage than in their 1.2 or an unknown language? Moreover, is the
perception of vocal emotion cross-culturally symmetrical between Chinese and Dutch listeners, i.e., will
Dutch and Mandarin listeners bave similar abilities of identifying emotional prosody expressed in the
other langnage? The three judgment studies altogether answered the research question (viii)
Are perception and production of emotional prosody universal? Or are they more langnage-specific and
culture specific?

Chapter 3 reports the results of the first judgment study (Exp. 1), which was used as a
baseline for the later studies. Twenty Chinese native listeners, 20 naive Dutch listeners
and 20 advanced Dutch L2 learners of Chinese recognized the six Chinese emotional
prosodies (neutrality, happiness, anger, surprise, sadness and sarcasm). The results show
that advanced Dutch L2 learners of Chinese recognized Chinese emotional prosody
significantly (54 % correct) better than Chinese native listeners (46 % correct) and
Dutch naive listeners (46 % correct). The results also indicate that naive non-native
(Dutch) listeners could recognize emotions in an unknown language (Mandarin) as well
as the natives did. Chinese native listeners did not show an in-group advantage for
identifying emotions in Chinese more accurately and confidently. ‘Neutrality’ was the
easiest emotion for all the three listener groups to identify and ‘anger’” was recognized
equally well by all the listener groups. The prediction made in the beginning of the
study is confirmed: listeners of a tonal language will be less proficient in the para-
linguistic use of prosody than listeners of a non-tonal language. The results in this
chapter provide the baseline for Chapter 4.
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Chapter 4 investigates the differences between perception of six Chinese emotional
prosodies (neutrality, happiness, anger, surprise, sadness and sarcasm) produced by
Dutch L2 speakers of Chinese and those encoded by native Chinese speakers (control
group). This chapter compares the results of Exp. 1 and Exp. 2A. Twenty Chinese
native listeners, 20 naive non-native listeners (Dutch) and 20 advanced Dutch L2
learners of Chinese listened to the Chinese emotional prosodies expressed by both L1
and L2 speakers of Chinese. The results show that the three listener groups recognized
emotional prosodies encoded by Chinese natives significantly better (49% correct) than
those produced by L2 speakers of Chinese (39% correct). Also, the naive non-native
listeners could recognize the emotions in the unknown language (46% correct) as well
as the natives did. In terms of perceiving L2-produced Chinese emotional prosody,
although the advanced Dutch L2 learners of Chinese performed slightly better than the
other two listener groups, there was no significant effect among the three listener
groups in terms of identifying L.2-produced emotional prosody. The functional view is
once again confirmed, which claims that listeners of a tonal language will be less
proficient in the paralinguistic use of prosody than listeners of a non-tonal language.
Therefore, in some cases at least, linguistic use of a particular acoustic feature in spoken
language limits its use for the communication of emotion.

Chapter five gives the complete picture of how Dutch L2 speakers of Chinese
produced the six emotional prosodies in their L2 (Chinese) and how they expressed the
same emotional prosodies in their native language (Dutch). This chapter reports the
results of the first and the second judgment study together; it was written from the
production point of view. The results show that emotional prosodies produced by
Dutch 1.2 speakers of Chinese were overall less recognizable ((39% correct by Chinese
listeners) in their L2 than those encoded by Chinese natives (46% correct). Dutch 1.2
speakers of Chinese were better at vocally producing emotions in their L1 (57% cotrect
by Dutch listeners). The prediction made in the beginning of the chapter is confirmed:
speaking in an L2 limits the speaker’s communication of emotion. The results also
show that the naive Dutch listeners were able to recognize the emotions in the un-
known language as well as the natives Mandarin listeners did. Moreover, naive Dutch
listeners showed an in-group advantage: they identified emotions in Dutch more
accurately than they did in Chinese.

Chapter 6 presents an acoustic analysis of three types of production of emotional
prosody: L1 Mandarin, 1.2 Mandarin and L1 Dutch (the latter two were produced by
the same individuals). Eight acoustic correlates were examined: tempo, mean
fundamental frequency (pitch or FO), the standard deviation of the pitch (SD_FO0), rate
of change of the FO (slope_F0), compactness of the spectral energy distribution, the
standard deviation of the intensity (SD_int), jitter (cycle-to-cycle variation of the glottal
pulses) and HNR (harmonics-to-noise ratio in the vocal signal). I also performed an
automatic recognition of the six emotional prosodies portrayed by the three speaker
groups, using Linear Discriminant Analysis (LDA). The acoustic analysis shows that
fundamental frequency, including mean FO, SD_FO and slope_F0, is an influential
variable in the production of vocal emotions by the three groups of speakers. This
finding confirms the study of Scherer (1996), who claimed that FO plays a crucial role in
the production of emotional prosody. Jitter and standard deviation of the intensity did
not contribute much to differentiating between emotions in the present study. “Tempo’
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and ‘compactness’ were only sensitive to Mandarin L1 speakers. Slope of the FO
indicates that Chinese uses rising intonation to express surprise, which confirms
previous studies, claiming that many tonal languages use rising intonation to express
surprise (Yip 2006). Moreover, HNR can cleatly distinguish ‘sad’ from ‘neutral’ in 1.2
Mandarin and L1 Dutch (produced by the same individuals), but not in 1.1 Mandarin.
In summary, fundamental frequency is a very influential variable in the production and
perception of vocal emotion in general. Other parameters studied in this chapter also
contribute to differentiating between emotional prosodies, but they are more emotion-
specific or speaker-type specific.

The results of the LDA show that the human-produced emotional prosody can be
automatically recognized from the acoustic measures well above chance level (50%
overall correct). There was significant correlation between confusions obtained by the
automatic recognition and by the human listeners in the present study, so that
automatic recognition reflects the perception of emotional prosody by human listeners
to some extent. However, there may also be some other acoustic parameters
contributing to the production and the perception of emotional prosody in general,
which have been missed in this dissertation.

The acoustic analysis indicates that Dutch L2 speakers use some acoustic parameters in
the production of emotional prosody in the L2 (Chinese) the same way they do in their
L1 (Dutch), e.g. SD_FO0 and SD_Int. Therefore, we may conclude that L1-transfer is a
strategy for L2 speakers to vocally produce emotions in the L2. However, this strategy
may not work for all the emotions, e.g. not for ‘surprise’ and ‘sarcasm’. Moreover, the
results suggest that the 1.2 speakers did not automatically acquire the native approach to
vocally produce emotional prosody in the target language during their L2 learning
process. It seems that these advanced L2 speakers of Chinese have developed a hybrid
system of producing emotional prosody in the L.2. The hybrid system approximates the
Chinese native manner of portraying vocal emotion to some extent (the way it involves
tempo, mean FO, slope of the FO, compactness and jitter), but exploits the variability in
FO and intensity that the L2 speakers use to produce emotional prosody in their L1.

Chapter 7 investigates the perception of emotional prosody by native and novice
listeners in a reciprocal way (Exp. 3). Twenty Chinese and 20 Dutch native listeners
who do not have any knowledge of Dutch and Chinese, identified the emotional
prosodies in these two languages. The results showed that novice Dutch listeners (46%
correct) could recognize emotional prosody in the unknown language (Chinese) as well
as natives did (46% correct); and they performed significantly better in identifying
emotional prosody expressed in their native language (Dutch, 57% correct). In contrast
to this, Chinese novice listeners were only able to recognize emotional prosody in their
L1 reasonably well (46% correct) but failed to identify vocal emotion in the unknown
language (Dutch, 15% correct) above chance level. This finding confirms the existence
of the in-group advantage found by other researchers, claiming that listeners generally
better recognize emotional prosody produced in their I.1 than in an unknown language.
Moreover, the results suggest that perception of vocal emotion cross-culturally is not
symmetrical, so that some cultural group might be generally better than some other
cultural group at perceiving emotional prosody. This, again, lends credibility to the
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functional view which predicts that listeners of a tonal language will generally be less
proficient in the perception of vocal emotion than listeners of a non-tonal language.

Chapter 8 reviews the main findings of this dissertation, and uses these to answer the
research questions asked in Chapter 1. The chapter is concluded by a discussion of
aspects that can be improved in the future.



Samenvatting

Vanaf het moment dat Darwin zijn boek De uitdrukking van Emoties bij Mens en Dier [The
Expression of the Emotions in Man en Animals] uitgaf in 1872, heeft een niet aflatende
stroom publicaties over de productie en perceptie van emoties het licht gezien. Eerder
onderzoek is vooral uitgevoerd onder de vlag van psychologie, fysiologie, biologie;
maar verlegde allengs zijn grenzen en omvatte daarna mede de sociologie, taalweten-
schap, pathologie, informatica, neurowetenschap, musicologie en tweedetaalverwerving,
Daarenboven is er altijd al onderzoek gedaan naar de waarneming of uitdrukking van
emoties vanuit over verschillende talen (cross-linguistisch) en culturen (cross-cultureel)
heen. Volgens sommige onderzoekers is de waarneming van emoties universeel. Andere
onderzoekers menen dat de waarneming deels universeel verloopt en deels taal-of-
cultuurspecifiek is. Eerder onderzoek laat zien dat emoties over het algemeen beter
herkend worden als deze worden uitgedrukt door een spreker van dezelfde taal en
afkomstig uit dezelfde cultuur als de luisteraar; dit wordt het in-groepvoordeel genoemd.
Deze onderzoeken hebben ook uitgewezen dat automatische herkenning van door
mensen geproduceerde emoties akoestische eigenschappen kan aanwijzen die mense-
lijke luisteraars gebruiken om emoties te herkennen en als spreker mee uit te drukken.
Ondanks de veelheid aan onderzoek naar de productie en perceptic van emoties,
krijgen we uit het eerdere onderzoek geen goed beeld van hoe goed luisteraars van een
niet-toontaal emoties kunnen waarnemen die worden uitgedrukt in een toontaal, vooral
als die uitdrukking plaats heeft via het auditieve kanaal. Evenmin geeft het eerder
onderzoek aan hoe succesvol niet-moedertaalsprekers van een taal vocale emoties
kunnen produceren in een tweede of vreemde taal (I2), in verhouding tot wat
moedertaalsprekers kunnen, vooral niet wanneer de vreemde taal (T2) een toontaal is
maar de moedertaal (T'1) van de spreker niet. We weten ook niet of een spreker vocale
emoties in zijn T2 even goed kan uitdrukken als in zijn moedertaal (T1).

Daarom was het eerste doel van dit proefschrift om experimenteel te onderzocken hoe
goed Chinese moedertaalsprekers en Nedetlandse niet-moedertaalsprekers van het
Mandarijn (Standaard Chinees) vocaal uitgedrukte emoties kunnen waarnemen in een
toontaal, in casu het Mandarijn. De niet-moedertaalluisteraars waren hetzij naieve
luisteraars hetzij gevorderde Nederlandse leerders van het Mandarijn (met dezelfde
moedertaalachtergrond als de naieve luisteraars). In de tweede plaats heb ik onderzocht
of Nederlandse leerders van het Mandarijn even goed in staat zijn vocale emoties te
produceren in de vreemde taal als in hun eigen niet-toontaal, d.w.z. het Nederlands;
tegelijkertijd heb ik nagegaan hoe goed naieve moedertaalluisteraars en gevorderde
leerders van het Mandarijn vocale emoties kunnen waarnemen die worden uitgedrukt
door L2-sprekers van de toontaal. Naderhand heb ik een akoestische analyse uitgevoerd
om de vocale correlaten op te sporen die sprekers en luisteraars gebruiken bij resp. de
productie en perceptie van de vocale emoties. Als laatste heb ik onderzocht of het in-
groepvoordeel dat door andere onderzoekers gerapporteerd is (waarbij de claim was
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luisteraars in het algemeen emoties succesvoller herkennen in hun eigen taal dan in een
onbekende taal), universeel (d.w.z. taal- en cultuuronathankelijk) is.

Vanuit theoretisch gezichtspunt probeert dit proefschrift een functionele hypothese te
toetsen die claimt dat de prosodische ruimte die talen kunnen gebruiken eindig is. Als
een taal bv. duur gebruikt om een segmenteel contrast te markeren tussen korte en
lange klinkers, dan zal de duurparameter geen rol kunnen spelen (of hooguit een
geringe rol) bij de markering van klemtoon — welk verschijnsel in andere talen sterk
leunt op duuraanwijzingen (Berinstein 1979, Potisuk et al. 1999, Remijsen 2002a, b).
Volgens dezelfde redenering zal een taal zoals het Mandarijn, die toonhoogteverschillen
gebruikt om verschillen tussen woordvormen te signaleren (zgn. lexicale toon), minder
ruimte over hebben om met behulp van toonhoogte paralinguistischce contrasten te
markeren, bv. om emoties uit te drukken. Dientengevolge voorspel ik dat moedertaal-
luisteraars van het Mandarijn slechts beperkt zijn blootgesteld aan duidelijke voor-
beelden van prosodisch uitgedrukte emoties. Meer algemeen voorspel ik dat luisteraars
met een toontaalachtergrond minder gespitst zullen zijn op (en minder ervaren zullen
zijn in) het decoderen van paralinguistisch gebruik van prosodie dan luisteraars met een
niet-toontaal als moedertaal.

In het inleidend Hoofdstuk 1 vat ik samen wat bekend is uit eerder onderzoek en iden-
tificeer ik enkele onopgeloste vragen. Ook verschaf ik in dit hoofdstuk achtergrondin-
formatie over het verschil tussen toontalen en niet-toontalen, specifieck over het Manda-
rijn Chinees en het Nederlands, over toon en (emotionele) prosodie en over de akoesti-
sche eigenschappen van prosodie. Ik geef vervolgens een puntsgewijs overzicht van
mijn onderzoeksvragen en leid specificke voorspellingen af op grond van de functionele
zienswijze die ik hierboven heb genoemd. Ook geef ik mijn beweegredenen voor de
keuze van zes emotionele prosodieén die ik in deze studie gebruik (‘neutraal’, ‘blij’,
‘boos’, ‘verbaasd’, ‘bedroefd’ en ‘sarcastisch’) en stel ik haalbare onderzoeksmethoden
voor om antwoorden te vonden op mijn onderzoeksvragen. Aan het eind van dit
hoofdstuk schets ik de organisatie van de rest van het proefschrift.

Hoofdstuk 2 geeft een meer gedetailleerde bespreking van eerder onderzoek. Er is veel
onderzoek gedaan naar de waarneming van emotionele prosodie binnen een en
dezelfde cultuurgroep. Onderzoek naar de herkenning van vocale emotie over culturen
heen (zgn. cross-culturele herkenning) is slechts mondjesmaat verricht en er is nog
minder vergelijkend onderzoek gedaan naar de productie van emotie. Er lijkt in het
geheel geen eerder onderzoek te bestaan date en directe vergelijking maakt van de
productie van emotionele prosodie in de sprekers T'1 (moedertaal) en T2 (vreemde taal).
In dit laatste opzicht betreedt het productiedeel van dit proefschrift onontgonnen
terrein.

Veel onderzoekers hebben beweerd dat luisteraars emotionele prosodie boven kans
kunnen herkennen zowel binnen hun eigen cultuur als over culturen heen. Emoties
worden over het algemeen beter herkend als sprekers en luisteraars tot dezelfde
culturele groep behoren. Herkenning wordt minder trefzeker naar mate de culturele
afstand tussen spreker- en luisteraargroep groter is. Eerder onderzoek heeft bovendien
laten zien dat succesvolle communicatie van vocale emotie zowel van de spreker als van
de luisteraar athangt, al lijkt de rol van de luisteraar van groter belang dan die van de
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spreker. Sommige onderzoekers geven aan dat de productie van emotionele prosodie
tot op zekere hoogte universeel (algemeen menselijk) maar dat de productie van
sommige emoties eerder cultuurspecifiek is.

In dit hoofdstuk, geef ik ook information over de methodologie die ik gebruik. Het
proefschrift omvat drie beoordelingsstudies. De eerste beoordelingsstudie is een
luisterexperiment (Exp. 1) waarin moedertaalluisteraars van het Chinees, naieve
Nederlandse luisteraars en gevorderde Nederlandse studenten Chinees aan de hand van
de prosodie (d.w.z. melodie en temporele organisatie) de boven genoemde zes Chinese
emoties voortgebracht door moedertaalsprekers van het Chinees moesten beluisteren
en herkennen. Dit experiment beoogt antwoord te geven op onderzoeksvraag (i) Hoe
goed kunnen Chinese moedertaalluisteraars, naieve Nederlandse luisteraars en gevorderde Nederlandse
leerders van het Chinees Chinese emotionele prosodische vormen herkennen wanneer die vocaal neergezet
zin door moedertaalsprekers van het Chinees. En wat zijn de verwarringspatronen bij elk van deze
drie luisteraargroepen? Het tweede beoordelingsexperiment viel uiteen in twee perceptie-
proeven: in de eerste luisterden dezelfde drie luisteraargroepen naar dezelfde zes
Chinese emotionele prosodische vormen maar die waren nu geproduceerd door
gevorderde Nederlandse studenten Chinees (Exp. 2A). Dit experiment was opgezet om
antwoord te vinden op onderzoeksvraag (i) Hoe goed kunnen Chinese moedertaalluisteraars,
Nederlandse naieve luisteraars en gevorderde Nederlandse leerders van het Chinees Chinese emotionele
prosodische vormen berkennen die vocaal Zijn neergezet door Nederlandse studenten Chinees. En wat
zin de verwarringspatronen bij de drie luisteraargroepen? In de tweede perceptieproef (Exp. 2B)
luisterden Nederlandse moedertaalluisteraars naar dezelfde zes emotionele prosodische
vormen die nu waren geproduceerd in hun eigen taal (Nederlands) door dezelfde
Nederlandse studenten Chinees. Met deze proef kon ik nagaan hoe doeltreffend
dezelfde Nederlandse studenten Chinees de emotionele prosodische vormen in hun
eigen taal kunnen produceren. De resultaten van Exp. 2A en Exp. 2B zijn met elkaar
vergeleken om antwoord te vinden op onderzocksvragen (iii) Kunnen Nederlandse T2-
sprekers van bet Chinees emotionele prosodische vormen in the 1.2 even goed produceren als in hun T1
— Nederlands? Wat gijn de overcenkomsten en verschillen tussen deze twee productietypen? en (iv)
Vormt de T2 een beperking bij de expressie van emotionele prosodie, vooral wanneer de T2-sprekers
van de toontaal een niet-toontaal als moedertaal hebben. non-tonal langnage? Onderzoeksvraag (v)
Is er steun voor de functionele hypothese die voorspelt dat luisteraars met een toontaalachtergrond minder
gespitst ijn op (en minder ervaren ijn in) het decoderen van paralinguistische onderscheidingen dan
luisteraars met een niet-toontaal als achtergrond? kan worden beantwoord aan de hand van het
eerste en het tweede beoordelingsexperiment. Vervolgens is een akoestische analyse
gemaakt van de stimuli die in de twee beoordelingsexperimenten zijn aangeboden. De
resultaten van deze analyse beantwoordden onderzoeksvraag (vi) Welke akoestische
parameters dragen bij aan bet onderscheid tussen de es emotional prosodische vormen in bet algemeen?
Welke akoestische correlaten gebruiken sprekers en luisteraars als 2ij deze vocale emoties produceren en
waarnemen in bun T1 en in hun T2¢ Passen de Nederlandse T2-sprekers van bet Chinees transfer uit
de muoedertaal toe om emotionele prosodische vormen fe produceren in bet Chinees? In hoeverre
weerspiegelt antomatische berkenning de waarneming van de emotionele prosodische vormen door de
menseljjke luisteraars? Het derde beoordelingsexpetiment was symmetrisch opgezet. Het
omvatte twee perceptieproeven waarin onervaren Chinese en Nederlandse luisteraars
de zes emoties te horen kregen zoals die vocaal waren uitgedrukt in hun moedertaal en
in de andere taal (Exp. 3). Dit experiment was opgezet om antwoord te krijgen op
onderzoeksvraag (vil) Is bet in-groepvoordeel universeel, d.w.3. herkennen luisteraars emotionele
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prosodie altijd beter als die wordt geproduceerd in hun moedertaal dan in een tweede of geheel onbekende
taal? Is de berkenning van vocale emoties cross-cultureel symmetrisch bij Chinese en Nederlandse
luisteraars, m.a.w. kunnen Nederlandse en Chinese luisteraars emotionele prosodische vormen in de
andere taal even trefzefer herkennen? De drie beoordelingsexperimenten tezamen geven ant-
woord op onderzoeksvraag (viil) Zzn productie en perceptie van emotionele prosodie universeel?

Of zijn ze eerder taal- en/ of cultunrspecifieke?

Hoofdstuk 3 doet verslag van het eerste beoordelingsexperiment (Exp. 1), dat tevens
dient als vergelijkingsconditie voor de latere proeven. Twintig Chinese moedertaal-
luisteraars, 20 naieve Nederlandse luisteraars en 20 gevorderde Nederlandse 1.2 leerders
van het Chinees moesten de zes Chinese emotionele prosodische vormen (neutraal, blij,
boos, verbaasd, bedroefd en sarcastisch) herkennen. De resultaten laten zien dat de
gevorderde Nederlandse T2 leerders van het Chinees de Chinese emotionele prosodie
significant (54 % correct) beter herkenden dan de Chinese moedertaalluisteraars zelf (46
% correct) en ook beter dan Nederlandse nafeve luisteraars (46 % correct). De resulta-
ten laten ook zien dat nafeve T2 (Nederlandse) luisteraars emoties in een onbekende
taal (Mandarijn) even goed kunnen herkennen als de moedertaalluisteraar zelf. De
Chinese moedertaalluisteraars gaven dus geen blijk van een in-groepvoordeel: zij identi-
ficeerden de Chinese emoties niet trefzekerder en met meer zelfvertrouwen. Voor alle
drie de luisteraargroepen was ‘neutraal’ de gemakkelijkste emotie om te identificeren;
‘boos’ werd door alle luisteraargroepen even vaak correct herkend. De voorspelling die
ik gedaan heb aan het begin van mijn onderzoek is hiermee bevestigd: luisteraars met
een toontaalachtergrond zijn minder bedreven in het paralinguistisch gebruik van
prosodie dan luisteraars die geen toontaal als achtergrond hebben. De resultaten van dit
hoofdstuk vormen de nullijn waartegen de resultaten van het volgende hoofdstuk tegen
zullen worden afgezet.

Hoofdstuk 4 onderzoekt de verschillen in perceptie van zes Chinese emotionele pro-
sodische vormen (neutraal, blij, boos, verbaasd, bedroefd en sarcastisch) die werden
geproduceerd door Nederlandse T2-sprekers van het Chinees en die welke waren
ingesproken door moedertaalsprekers van het Chinees (controlegroep). Dit hoofdstuk
vergelijkt de resultaten van Exp. 1 en Exp. 2A. Twintig Chinese T1-luisteraars, 20
naieve Nederlandse T2-luisteraars en 20 gevorderde Nederlandse studenten Chinees
beluisterden de Chinese emotionele prosodische vormen die waren uitgedrukt door zo-
wel T1- als T2-sprekers van het Chinees. De resultaten laten zien dat de drie luisteraar-
groepen de emotionele prosodische vormen die waren ingesproken door Chinese moe-
dertaalsprekers  significant beter (49% correct) herkenden dan die welke waren
geproduceerd door L2-sprekers van het Chinees (39% correct). Ook blijkt dat de naieve
T2-luisteraars de emoties in de onbekende taal even goed konden herkennen (46%
correct) als de Chinese moedertaalluisteraars zelf. Hoewel de gevorderde Nederlandse
studenten van het Chinees het iets beter deden dan de twee overige luisteraargroepen,
was er geen significant verschil tussen de drie luisteraargroepen in de identificatie van
emotionele prosodie die is geproduceerd door T2-sprekers. De functionele voorspelling
is hiermee opnieuw bevestigd: luisteraars met ene toontaalachtergrond zijn minder
bedreven in het paralinguistisch gebruik van prosodie dan luisteraars met een niet-
toontaalachtergrond. of a non-tonal language. Er zijn dus situaties waarin het taalkundig
gebruik van een akoestische eigenschap beperkingen oplegt aan het gebruik van die
eigenschap ten behoeve van de communicatie van emotie.
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Hoofdstuk 5 presenteert een completer beeld van hoe Nederlandse T2 sprekers van
het Chinees de zes emotionele prosodische vormen in de T2 (Chinees) produceren en
hoe zij dezelfde emotionele prosodische vormen in hun moedertaal (Nederlands)
uitdrukken. Dit hoofdstuk rapporteert de resultaten van het eerste en het tweede
beoordelingsexperiment op cen geintegreerde wijze vanuit het oogpunt van de
productie. De resultaten laten zien dat emotionele prosodische vormen geproduceerd
door Nederlandse T2-sprekers van het Chinees over de gehele linie minder herkenbaar
zijn (39% correct door Chinese luisteraars) in hun T2 dan die welke door Chinese
moedertaalsprekers werden uitgesproken (46% correct). Nederlandse T2-sprekers van
het Chinese slaagden er beter in vocale emoties te produceren in hun moedertaal (57%
correct geidentificeerd door Nederlandse luisteraars). De voorspelling die ik aan het
begin van dit hoofdstuk heb geformuleerd, is hiermee bevestigd: spreken in een vreem-
de taal beperkt de sprekers expressie bam emotie. De resultaten laten ook zien dat de
naieve Nederlandse luisteraars in staat waren de emoties in de onbekende taal even
goed te herkennen als de moedertaalluisteraars van het Mandarijn zelf. Bovendien lieten
de naieve Nederlandse luisteraars een in-groepvoordeel zien: zij identificeerden de
emoties in hun eigen taal (Nederlands) accurater dan die in het Chinees.

Hoofdstuk 6 bevat een akoestische analyse van drie typen productie van emotionele
prosodie: T1-Mandarijn, T2-Mandarijn en T1-Nederlands (de twee laatste typen waren
geproduceerd door dezelfde individuen). Acht akoestische correlaten zijn onderzocht:
sprecksnelheid (tempo), gemiddelde grondfrequentie (toonhoogte of F0), de standaard
deviatie van de toonhoogte (SD_FO0), snelheid van FO-verandering (helling F0), com-
pactheid van de spectrale energieverdeling, standaard deviatie van de intensiteit
(SD_int), jitter (jengel, d.w.z. de cyclus-op-cyclusvariatie van de periode van de stem-
bandpulsen, als maat voor stemvastheid) en HNR (harmonischen-ruisverhouding, als
maat voor de ruizigheid van de stembandpulsen). Ik heb ook een automatische
herkenning van de zes emotionele prosodische vormen zoals geproduceerd door de
drie sprekergroepen uitgevoerd met behulp van Lineaire Discriminant Analyse (LDA).
De akoestische analyse toont aan dat de grondfrequentieparameters, d.w.z. gemiddelde
FO, SD_FO en FO-helling, van grote invloed zijn bij de productie van vocale emotie
door de drie sprekergroepen. Deze bevinding komt overeen met een onderzoek van
Scherer (1996), waarin eveneens is gevonden dat FO een cruciale rol speelt bij de
productie van emotionele prosodie. Jitter en standaard deviatie van de intensiteit dragen
weinig bij aan het onderscheid tussen de emoties in mijn onderzoek. “Tempo’ en
‘compactheid’ zijn alleen onderscheidend bij moedertaalsprekers van het Mandarijn.
Helling van de FO wijst uit dat Chinese sprekers een stijgende intonatie gebruiken om
verbazing uit te drukken, wat eerdere studies bevestigt die stelden dat veel toontalen
verbazing uitdrukken met stijgende toonhoogte (Yip 20006). Daarenboven onderscheidt
HNR duidelijk ‘bedroefd” van ‘neutraal’ in T2-Mandarijn en in T1-Nederlands (gepro-
duceerd door dezelfde Nederlandse individuen) maar niet in T1-Mandarijn. Samen-
vattend: grondfrequentie is een heel invloedrijke variabele in de productie en perceptie
van vocale emotie in het algemeen. Andere parameters die in dit hoofdstuk onderzocht
zijn, dragen eveneens bij aan het onderscheid tussen emotionele prosodische vormen,
maar deze zijn meer emotespecifiek en/of sprekerspecifiek.

De resultaten van de LDA geven aan dat de emotionele prosodie die door menselijke
sprekers is voortgebracht, automatisch ruim boven kans herkend kan worden aan de
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hand van de uitgevoerde akoestische metingen (totaal 50% correcte identificatic). Er
blijkt een significante correlatic tussen de perceptieve verwarringen van emotionele
categorieén bij de menselijke luisteraars en die van de automatische herkenning in het
huidige onderzoek. Dit geeft aan dat de automatische herkenning tot op zekere hoogte
een model is van de menselijke perceptie van deze emoties. Dit sluit echter geenszins
uit dat ook nog andere akoestische parameters een bijdrage kunnen leveren aan de
productie en de perceptie van emotionele prosodie in het algemeen, die wij in deze
dissertatie niet heb kunnen identificeren.

De akoestische analyse wijst uit dat de Nederlandse T2-sprekers bij de productie van
emotionele prosodie in hun T2 (Chinees) sommige akoestische parameters op dezelfde
manier gebruiken als in hun T1 (Nederlands), bv. SD_FO0 en SD_Int. We kunnen
daarom de conclusie trekken dat T2-sprekers T1-transfer gebruiken als strategie om
vocale emoties te produceren in de T2. Deze strategie zal echter niet voor alle emoties
het gewenste resultaat opleveren, bv. niet voor ‘verbaasd’ en ‘sarcastisch’. De resultaten
suggereren bovendien dat de T2-sprekers niet automatisch de signalering van emotio-
nele prosodie overnemen van voorbeelden in de doeltaal. Het lijkt er eerder op dat deze
gevorderde T2-sprekers van het Chinees een hydride systeem hebben ontwikkeld om
emotionele prosodie in de T2 te produceren. Dat hybride systeem benadert de manier
waarop moedertaalsprekers van het Chinees vocale emoties uitdrukken, bv. de manier
waarop tempo, gemiddelde FO, helling van de FO, compactheid en jitter worden ingezet,
maar houdt wat betreft variabiliteit in FO en intensiteit vast aan wat gebruikelijk is in de
moedertaal van de T2-sprekers.

Hoofdstuk 7 onderzockt de waarneming over en weer van emotionele prosodie die
wordt moedertaalluisteraars en door ongeoefende T2-luisteraars (Exp 3). Twintig
Chinese en 20 Nederlandse moedertaalluisteraars zonder enige eerdere ervaring met
elkaars taal, hadden de opdracht om de zes emotionele prosodische vormen in deze
twee talen te identificeren. De resultaten geven aan dat onervaren Nederlandse luis-
teraars (46% correct) de emotionele prosodie in de onbekende taal (Chinees) even goed
konden herkennen als de Chinese moedertaalluisteraars zelf (46% correct); en zij
voerden hun taak significant beter als ze dezelfde emotionele prosodieén moesten her-
kennen in hun moedertaal (Nederlands, 57% correct). De Chinese onervaren luisteraars
daarentegen waren alleen in staat om redelijk goed de emotionele prosodie te
herkennen als die gesproken was in hun eigen taal (46% correct) maar slaagden er niet
in om de vocale emoties boven kans te herkennen als die werd uitgedrukt in de voor
hun onbekende taal (Nederlands, 15% correct). Dit resultaat bevestigt het bestaan van
het in-groepvoordeel dat ook door andere onderzoekers gerapporteerd is en dat erop
neerkomt dat luisteraars emotionele prosodie in het algemeen beter herkennen als die is
geproduceerd door sprekers van hun eigen taal dan door sprekers van een onbekende
taal. De resultaten suggereren bovendien dat de perceptie van vocale emotie cross-
cultureel niet symmetrisch is, zodat de ene groep luisteraars (afhankelijk van taal en/of
cultuur) over de hele linie beter is in het identificeren van emotionele prosodie dan de
andere groep. Dit ondersteunt op zijn beurt de functionele hypothese die voorspelt dat
luisteraars met een toontaalachtergrond in het algemeen minder bedreven zullen zijn in
de perceptie van emotionele prosodie dan luisteraars die een niet-toontaal als moeder-
taal hebben.
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Hoofdstuk 8 zet de belangrijkste bevindingen van dit proefschrift nog eens op een rij
en probeert dan aan de hand daarvan antwoord te geven op de onderzoeksvragen die in
hoofdstuk 1 gesteld zijn. Het hoofdstuk wordt afgesloten met een bespreking van
aspecten die in toekomstig onderzoek verbeterd zouden kunnen worden.
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Appendices

Appendix 1 (a). Instruction and answering card for the perception experiment
of the Chinese emotional prosody by native Chinese listeners (instructed in
Chinese).20
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20 This answering card was used for the perception experiment of the Chinese emotional prosody produced
by both Chinese native and Dutch L2 speakers of Chinese. In the perception of L2-produced Chinese
emotional prosody there were only 96 choices, since two sentences were discarded. It was also re-used by the
Chinese novice listeners in the third judgment study with another title (in Chinese): Perception experiment of
emotional prosody in an unknown language.
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Appendix 1 (b). Instruction and answering card for the perception experiment of
the Chinese emotional prosody produced by native Chinese (instructed in
listeners’ native language - Dutch).?!

Waarnemingsexperiment:

Vocale emotie in een vreemde taal

Uw geslacht: O man O vrouw

Uw leeftijd:

Uw moedertaal:

Instructie

U hoort aanstonds 144 korte zinnen in het Chinees die een emotie of attitude
(standpunt van de spreker ten opzichte van de verbale inhoud van de boodschap)
uitdrukken. Er zijn zes beoogde emoties/attitudes: neutraal (geen emotie of attitude), b/,
boos, verbaasd, verdrietig en sarcastisch. Direct nadat u een zin heeft gehoord, maakt u een
keuze welke emotie u denkt dat de spreker probeerde uit te drukken. U moet hierbij
kiezen uit een van de zes gegeven mogelijkheden. U mag niet twee of meer emoties
kiezen of een regel blanco laten. De zes mogelijkheden worden op het antwoordvel
steeds duidelijk aangeven

Tevens vragen wij u in de meest rechtse kolom op het antwoordblad steeds met een
cijfer aan te geven hoe zeker u bent van uw keuze:

21 'This answering card was used by both the naive Dutch listeners and advanced Dutch learners of Chinese
for the perception experiment of the Chinese emotional prosody produced by Dutch L2 speakers of Chinese,
but only with 96 choices, since two sentences were discarded in this experiment. It was also re-used by the
Dutch native listeners in the third judgment study with another title: Waarnemingsexperiment: Vocale emotie
in Nederlandse taal.
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Cijfer 3: De spreker heeft de emotie zeer sterk uitgedrukt; ik ben heel zeker van mijn
antwoord.

Cijfer 2: De spreker heeft de emotie matig duidelijk uitgedrukt; ik ben matig zeker van
mijn antwoord.

Cijfer 1: De spreker heeft de emotie zwak uitgedrukt; ik kon eigenlijk slechts gissen.

U heeft per zin zes seconde de tijd om uw keuze te maken en een cijfer in te vullen.

Voorbeelden:
Neutraal Blij Boos Verbaasd | Verdrietig | Sarcastisch || Zekerheid?
1. O O O | O O 3

2. O 4 O O O O 2
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Antwoordblad in het Nederlands

Neutraal Blij Boos Verbaasd | Verdrietig | Sarcastisch | Zekerheid?
1. O O O O | O
2. O a O a | O
3. O O O O | O
4. O a O a | O
5. O O O O | O
6. O O O O | O
7. O O O O | O
8. O O O O | O
9. O O O O | O
10. O a O a | O

Neutraal Blij Boos Verbaasd | Verdrietig | Sarcastisch | Zekerheid?
11. O O O O | O
12. O a O a | O
13. O O O O | O
14. O O O O | O
15. O O O O | O
143. O O O O O O

144. O O O

Einde van het experiment. Dank u wel voor uw medewerking.
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Appendix 1 (c). Instruction and answering card for the perception experiment
of the Chinese emotional prosody by native Chinese listeners (English
translation).

Perception Experiment of Chinese Emotional Prosody”
Your sex: [ male O female
Your age:

Your mother tongue:

Instruction

You will hear 144 short sentences expressed in different emotions in this perception
experiment. There will be six emotions in the experiment: neutral (no emotion), happy,
angty, surprised, sad and sarcastic. Please choose the intended emotion of the speaker
from the six given emotions immediately after you hear a stimulus. There will be only
one cotrect answer for each sentence, so you are not allowed to choose more than one
emotion or leave an answer empty. Meanwhile, you are asked to give your confidence
rating for your answer for each sentence. The confidence rating is a 3-2-1 scale. There
is no correct answer for the confidence rating. There will be six seconds pause between

the stimuli for you to choose a correct answet.
Confidence rating:

Confident (3): The speaker expressed the intended emotion well. I am very
confident in my answer’

Middle confident (2): The speaker reasonably expressed the intended emotion. But I
am not so sure about my answer.

Not confident (1): The speaker did not express the intended emotion very well. 1
made the choice only by guessing.

22'The English title for Appendix 1(b) is Perception Experiment of Emotional Prosody in a Foreign Langnage. Since
the answering sheet was originally designed for both native and non-native listeners of Chinese, the titles
were slightly different.
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Examples:
Neutral | Happy | Angry | Surprised Sad Sarcastic Confidence?
1. O | | A O O 3
2. O ] O a O O 2
Answering sheet in English
Neutral | Happy | Angry | Surprised Sad Sarcastic | Confidence?
1.1 0O O O O O O
2. 0O O O O O a
3. O O O O O O
4| 0O O O O O a
50 O O O O O O
o.] 0O O O O O a
7. O O O O O O
8| 0O O O O O O
9./ O O O O O O
10., O O O O O a
Neutral | Happy | Angry | Surprised Sad Sarcastic | Confidence?

1., 0O O O O O O
143.| O O O O O O
144.| O O O o

Thank you for your participation!
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Appendix 2. Subgroups differentiated by the eight acoustic parameters: tempo,
F0_mean, SD_ FO0, slope of F0, compactness, SD_intensity, jitter and HNR
(Bonferroni post-hoc procedure).

Appendix 2.1 Subgroups differentiated by tempo.

Zscore: Tempo Language = Dutch
Subset for alpha =.05

Emot N 1 2
Neutral 16 —358

Surprised 16 —.293

Sad 16 —261

Happy 16 =202

Angry 16 378 378
Sarcastic 16 736
p= 165 273

Zscore: Tempo Language = L2 Mand
Subset for alpha =.05

Emot N 1

Surprised 16 —.287
Happy 16 —.242
Neutral 16 —.144
Angry 16 107
Sarcastic 16 253
Sad 16 313
p= 517

Zscore: Tempo Language = Mandarin
Subset for alpha =.05

Emot N 1 2 3
Surprised 16 -711

Happy 16 —512

Neutral 16 —214 —214

Angry 16 013 .013

Sarcastic 16 .399

Sad 16 1.025
p= .064 .089 1.000
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Appendix 2.2 Subgroups differentiated by FO_mean.

Zscore: FO_mean Language = Dutch
Subset for alpha = .05

Emot N 1 2
Neutral 16 —.699

Surprised 16 -.513

Sad 16 —.502

Happy 16 —.050

Angtry 16 .856
Sarcastic 16 909
p= 077 .841

Zscore: FO_mean Language = L2_Mand
Subset for alpha = .05

Emot N 1 2 3 4
Surprised 16 —.750

Happy 16 -520| —-.520

Neutral 16 -374| -374

Angry 16 122] 22
Sarcastic 16 473

Sad 16 1.050
p= .366 .058 207 | 1.000

Zscore: FO_mean Language = Mandarin
Subset for alpha = .05

Emot N 1 2 3 4 5
Surprised 16 -1.20

Happy 16 —.811

Neutral 16 —.184

Angry 16 .356
Sarcastic 16 769
Sad 16 1.070
p= 1.00| 1.00| 1.00| 1.00| .123
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Appendix 2.3 Subgroups differentiated by SD_FO0.

Zscore: SD_F0 Language = Dutch

Subset for alpha = .05
Emot N 1 2 3
Neutral 16 -.815
Surprised 16 —772
Sad 16 —.206
Happy 16 021
Angty 16 714
Sarcastic 16 1.06
p= .862 .369 172

Zscore: SD_F0 Language = L2_Mand

Subset for alpha = .05
Emot N 1 2 3 4
Surprised 16 —.985
Happy 16 —468| —.468
Neutral 16 —-159| —-159
Angry 16 243 243
Sarcastic 16 .636
Sad 16 734
p= .069 273 156 192

Zscore: SD_F0 Language = Mandarin

Subset for alpha = .05
Emot N 1 2 3
Surprised 16 —.887
Happy 16 —444 —444
Neutral 16 132 132
Angty 16 170 170
Sarcastic 16 276 276
Sad 16 754
p= 144 .086 171
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Appendix 2.4 Subgroups differentiated by slope of F0.

Zscore: Slope of FO Language = Dutch

Subset for alpha = .05
Emot N 1
Neutral 16 —.348
Surprised 16 -.335
Sad 16 —.155
Happy 16 —.027
Angry 16 276
Sarcastic 16 .632
p= .061

Zscore: Slope of FO Language = L2_Mand

Subset for alpha = .05
Emot N 1
Surprised 16 —.564
Happy 16 —.089
Neutral 16 115
Angry 16 161
Sarcastic 16 192
Sad 16 219
p= 296

Zscore: Slope of FO Language = Mandarin

Subset for alpha = .05
Emot N 1 2 3
Surprised 16 -.962
Happy 16 =251
Neutral 16 —.142 —.142
Angry 16 257 257
Sarcastic 16 462 462
Sad 16 .646
p= 1.000 104 .059

155
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Appendix 2.5 Subgroups differentiated by compactness.

Zscore: Compactness Language = Dutch

Subset for alpha = .05
Emot N 1 2
Neutral 16 —.535
Surprised 16 —.288 —.288
Sad 16 —.045 —.045
Happy 16 -.018 —-018
Angty 16 412
Sarcastic 16 474
p= A11 158

Zscore: Compactness Language = L2_Mand

Subset for alpha = .05
Emot N 1 2
Surprised 16 —.789
Happy 16 -203 —.203
Neutral 16 .080
Angry 16 .168
Sarcastic 16 .260
Sad 16 485
p= .075 222

Zscore: Compactness Language = Mandarin

Subset for alpha = .05
Emot N 1 2 3
Surprised 16 -.721
Happy 16 —453 —.453
Neutral 16 122 122
Angty 16 252 252
Sarcastic 16 310 310
Sad 16 .489
p= 405 .088 .663
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Appendix 2.6 Subgroups differentiated by SD_intensity.

Zscore: SD_intensity Language = Dutch

Subset for alpha = .05
Emot N 1 2
Neutral 16 —.620
Surprised 16 —.247
Sad 16 —168
Happy 16 119 119
Angty 16 185 185
Sarcastic 16 731
p= 101 146

Zscore: SD_intensity Language = L2 Mand

Subset for alpha = .05
Emot N 1 2
Surprised 16 -.571
Happy 16 -212 —212
Neutral 16 -193 —193
Angry 16 —.086 —.086
Sarcastic 16 .501
Sad 16 561
p= 449 132

Zscore: SD_intensity Language = Mandarin

Subset for alpha = .05
Emot N
Surprised 16 —.357
Happy 16 —.046
Neutral 16 —.036
Angty 16 .058
Sarcastic 16 143
Sad 16 .239
p= .536

157
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Appendix 2.7 Subgroups differentiated by jitter.

Zscore: Jitter Language = Dutch

Subset for alpha = .05
Emot N 1 2
Neutral 16 —493
Surprised 16 -210
Sad 16 —-.184
Happy 16 —129
Angty 16 113
Sarcastic 16 .902
p= 325 1.00

Zscore: Jitter Language = L2_Mand

Subset for alpha = .05
Emot N 1
Surprised 16 —.367
Happy 16 -.193
Neutral 16 .028
Angry 16 .079
Sarcastic 16 125
Sad 16 328
p= 351

Zscore: Jitter Language = Mandarin

Subset for alpha = .05
Emot N 1 2 3
Surprised 16 —.768
Happy 16 —.204 —.204
Neutral 16 —.181 —181
Angty 16 102
Sarcastic 16 196
Sad 16 .854
p= 146 570 1.000
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Appendix 2.8 Subgroups differentiated by HNR.

Zscore: HNR Language = Dutch

Subset for alpha = .05

Emot N 1 2
Neutral 16 —475
Surprised 16 -.372
Sad 16 —200
Happy 16 .084 .084
Angty 16 .303 .303
Sarcastic 16 .659
p= 130 .190

Zscore: HNR Language = L2_Mand

Subset for alpha = .05

Emot N 1 2 3
Surprised 16 —.869
Happy 16 -271 -271
Neutral 16 -120 -120
Angry 16 187 187
Sarcastic 16 455 455
Sad 16 .619
p= .056 .093 .085

Zscore: HNR Language = Mandarin

Subset for alpha = .05

Emot N 1 2 3
Surprised 16 —.539
Happy 16 —.488
Neutral 16 —414
Angty 16 .073 .073
Sarcastic 16 464 464
Sad 16 904
p= 177 194 144
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