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Abstract

Pioneering research on L2 emotional speech provides
evidence for crosslinguistic similarities and differences, but
there is limited research at the production level. This study
examines the production of emotional speech in both L1 and
L2 of Italian learners of Japanese and L1 Japanese. We sought
to find the acoustic characteristics of emotional speech for this
L2-type and investigate transfer effects. We analyzed single-
word utterances with five emotions (neutral, happy, angry,
sad, and surprised) for six acoustic parameters (FOmean,
FOmax, FOmin, FOrange, intensity, and utterance duration).
Asymmetric patterns are found for different emotions. For
happy and surprised, all speech types show higher pitch and
larger pitch range with respect to neutral: i.e., positive
transfer. In contrast, for angry, we found only larger pitch
range in L1 Japanese, but higher FOmean and FOmax and
larger pitch range in L1 Italian; for sad, lower FO level and
smaller pitch range in L1 Japanese, but higher FOmean,
FOmax, and FOmin and smaller intensity in L1 Italian. For
both angry and sad, L2 Japanese shows FO patterns similar to
those of L1 Italian: i.e., negative transfer. The findings are
discussed in light of valence and arousal features of emotions
and other directions for future research.

Index Terms: emotional speech, L2 speech, L2 prosody, L2
Japanese, Italian learners of Japanese, paralinguistics

1. Introduction

In speech communication, speakers produce and perceive not
only linguistic information but also nonlinguistic
information—that is, information not generally controlled by
the speaker, such as the speaker’s emotion. Research on
emotional speech has increased rapidly in the past decade of
this digital age [1], [2].

Emotional speech involves many factors, e.g., a complex
interaction between rather complex acoustic and articulatory
characteristics of the utterance, as well as the social interaction
between speaker and listener [1]. There have been numerous
studies on various aspects of emotional speech, including the
production of emotional speech.

Earlier research on acoustic properties of emotional
speech has shown that multiple parameters are modulated
when a speaker’s emotion changes. The acoustic cues of
emotional speech involve information about FO/pitch; duration
at segmental, syllabic, or utterance level; speech rate;
amplitude/loudness/power; voice quality; and a combination
of all of these [1]-[3]. Different emotions are characterized by
certain acoustic patterns. For example, happiness/joy is
commonly characterized by high mean pitch, wider pitch
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range, and high intensity [2]. Sadness is characterized by a
decrease in mean pitch, narrower pitch range, and slower
speaking rate [4]. Besides such similarities, crosslinguistic
differences have also been reported. For example, in [5], the
production of hot anger was compared for Japanese and
Chinese by analyzing acoustic  parameters and
electroglottography signals. The results showed that Chinese
speakers used higher overall pitch register and tenser voice,
while neither of these two patterns was observed in Japanese
speakers.

It is easy to predict that such differences may result in L1
transfer to L2 emotional speech. Language transfer is defined
as the effects of the learner’s L1 on L2 learning [6], and it has
been investigated in both segmental and prosodic aspects.
However, limited research has been done on L2 emotional
speech, especially at the production level. To investigate L1
effects, it is ideal to collect data concerning the same learner’s
L1 and L2, as well as data from native speakers of the target
language as the baseline, using the same experimental setting.
These three types of emotional speech were compared in [5]:
L1 Chinese, L2 Japanese-L1 Chinese, and L1 Japanese. The
results showed similar patterns in L1 Chinese and L2
Japanese-L1 Chinese, which differ greatly from L1 Japanese,
indicating L1 transfer effects at the production level.
However, not all differences between the learner’s native and
target languages necessarily result in negative transfer, which
is also true for prosodic aspects of L2 production [7]. This is
reported in [8], who conducted an analysis of emotional
speech produced by learners of Italian as L2 both in Italian
and in their own L1s (Spanish, Russian, and Tunisian Arabic).
Tunisian learners reproduced intonational contours very
similar to L1 in L2 Italian. Both Russian and Spanish learners,
however, showed hybrid prosodic patterns that did not adhere
to their L1 and diverged from those of native speakers of
Italian.

One of the long-term efforts in L2 speech learning
research is investigating how L1 influences L2 speech
development. More aspects of L2 speech still need to be
investigated, including the affective aspect of speech, which is
still understudied. This study contributes to remedying this
lack by examining the production of emotional speech in L2
Japanese-L1 Italian. The first goal is to find the basic acoustic
characteristics of the emotional speech of this L2-type via an
analysis of the production by Italian learners of Japanese both
in Japanese and in their own L1, as well as by native Japanese
speakers as the baseline. The second goal is to determine
whether and to what extent the phonetic realization of L2
emotional speech is influenced by transfer phenomena from
the learners’ L1 background and/or reveals more universal
tendencies of the L2 speech-learning process.
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2. Method

2.1. Participants

For L1 Japanese and L2 Japanese-L1 Italian, part of our data
came from the Kobe Archive of Nonnative Intonation in
Japanese (KANI-J Corpus), which is a corpus of L2 Japanese
speech under construction that is designed for comparing
learners representing various L1 backgrounds (including
Italian) for six prosodic aspects (including affective) in
addition to a baseline group of native speakers of Tokyo
Japanese [9], [10]. All Italian participants were students of the
University of Bologna learning Japanese. None of them had
visited Japan before. At the time of the recordings, they had
completed Japanese lessons for 160-200 hours, taking
undergraduate Japanese courses. Their estimated proficiency
level was upper-elementary: low enough to observe possible
L1 transfer, but high enough to perform production tasks. The
Japanese participants were also college students who were
native speakers of Tokyo Japanese.

This study first aimed at identifying characteristic
acoustic patterns of emotional expressions in each speech type,
and we selected relatively expressive speakers as follows. We
first selected only female speakers of both groups and asked
three native speakers of Japanese to listen to L1 and L2
Japanese data to rate how clearly each speaker differentiated
five emotion types (neutral, happy, sad, angry, and surprised)
with a five-point scale. Based on the rating results, the top five
speakers were selected for each language group. The Italian
production of selected Italian learners was also rated with the
above procedure by three native Italian speakers to ensure the
clarity of their emotional speech in their L1 as well.

2.2. Materials

The emotional speech task of the KANI-J Corpus is structured
with a 5 x 5 design (25 stimuli in total):

¢ Five emotions: neutral, happy, angry, sad, and surprised

o Five one-word utterances: for Japanese, nani ‘what’, so
‘that’s right’, are ‘that’, Oranda ‘Holland’, Manami-san
‘Manami’

The Italian version of the task was prepared, using five one-
word utterances equivalent to the Japanese ones: cosa ‘what’,
st ‘yes/that’s right’, quello ‘that’, Orlanda ‘Holland’, Milena
(personal name).

The participants first read all five stimuli neutrally,
without any specific emotion. Subsequently, the remaining 20
stimuli with four emotions (happy, angry, sad, surprised) were
presented for each word through mimicked conversation. Each
stimulus was presented with a short description of the context
of a conversation in Japanese and English for the Japanese
task and in Italian for the Italian task. The participants first
listened to a pre-recorded audio statement and then
pronounced a stimulus in reaction to the statement with the
specified emotion type.

2.3. Procedure

2.3.1. Data collection

Most recordings of L1 and L2 Japanese were made using the
Online Voice Recorder tool developed by Minematsu and
Saitd Lab of the University of Tokyo [11], a computer
connected to the Internet, a headset microphone, and
headphones or earphones. For some recordings of L1 and L2
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Japanese and all recordings of L1 Italian, Microsoft Power
Point was used to display the stimuli, with an IC recorder and
a pin microphone. In either case, the microphone signal was
recorded at a 48kHz sampling rate and an 18-bit quantization
rate.

2.3.2. Data analysis

Praat [12] and a script based on [13] were used to measure
values of minimum FO, maximum FO, mean FO, FO range,
medians of intensity, and utterance durations. Obtained values
were checked manually to ensure the accuracy of the
measurements. FO values were converted into semitones by
the formula given in [14]: 12[log(FO Hz/100)/L2]. Statistical
analyses were run using SPSS.

3. Results

The results of the descriptive statistics were examined first for
the individual speakers of each speech type for each acoustic
parameter, especially, boxplots (median, upper and lower
quartile, minimum and maximum values, and outliers), and
mean plots with standard errors for each emotion type to have
a general idea of patterns.

3.1. Fundamental frequencies

The FO results showed common patterns between the speakers
of each speech type. We pooled the individual data and
performed descriptive statistics for each FO parameter (see
Figure 1 for mean plots). The clear differentiation of means
across the five emotions was observed for FOmean, FOmax,
and FOrange in all speech types. To see if those mean
differences were statistically significant, a significance test
was conducted. Because the requirement of homogeneity of
one-way ANOVA was not satisfied, the Kruskal-Wallis H
Test, the non-parametric alternative, was performed with
emotion type as the independent variable and each FO
parameter as the dependent variable for each speech type (set
at 0.05 with alpha). The results showed significant effects for
FOmean, FOmax, and FOrange for all speech types. This
indicates that FO plays a prominent role in emotional speech
not only for L1 Japanese (JP) and L1 Italian (IT) but also for
L2 Japanese-L1 Italian (ITJ).

The mean plots were further examined to find how
different emotions were differentiated in each speech type.
Several crosslinguistic differences emerged from the results.
First, JP was much higher in FOmean than IT and ITJ. Various
cross-linguistic studies indicate language-specific differences
with respect to FO that are socio-culturally motivated [15]; it
has been reported that Japanese female speakers use a higher
pitch than those of other languages such as American English,
Dutch, and Swedish [16]. The FO analysis of this study shows
not only that their pitch level is also higher than one of the
Italian female speakers for both L1 and L2.

The second difference was found for angry. In JP, no
significant difference was found between neutral vs. angry for
FOmean and FOmax, although FOrange was significantly wider
for angry, according to the results of pairwise comparisons
(Dunn—Bonferroni test) performed for each parameter (p <
.01). In IT, however, angry was higher in FOmean and FOmax
with a wider FOrange than neutral. The mean difference for
neutral vs. angry was statistically significant for both
parameters. The patterns of ITJ were very similar to those of
IT. The last difference between the two Lls is observed for



sad. In JP, the means of FOmean, FOmax, and FOrange tend to
be lower, although there is no statistical difference between
sad and neutral for these parameters. In IT, sad tends to be
significantly higher in FOmean and FOmax than neutral,
although the mean difference for sad vs. neutral is not
statistically significant.
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Figure 1 (a-d): Means and standard errors of the four FO
parameters plotted by group and emotion type.

The above results show similarities between IT and ITJ as
well as differences between those two and JP. For each
emotion, a Kruskal-Wallis H test was performed with speech
type as the independent variable and each FO parameter as the
dependent variable. There were significant effects for FOmean,
FOmax, and FOrange (p < .001). For these three parameters,
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pairwise comparisons (Dunn—Bonferroni test) were performed
to find which paired means were significantly different. For all
parameters, there was no significant difference between IT vs.
ITJ, but differences between IT vs. JP and ITJ vs. JP (p <
.001) were significant. The results show the grouping of the
learners’ L1 and L2, which suggests strong transfer effects.
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Figure 2 (a-c): Means and standard errors of median
intensity plotted by speaker and emotion type.

For FOrange, a mean distribution across the emotions is
similar in ITJ and JP (Figure 1-d). Sad is smaller than neutral;
surprised shows the largest mean; the means of angry and
happy are more or less the same. It is not clear if the similarity
of JP and ITJ for FOrange is due to learning effects or effects
of the use of the same Japanese stimuli.

3.2. Intensity

For intensity, the JP data showed great speaker variations with
no particular group pattern. Most JP did not show a clear
distinction of means across emotions (Figure 2-a). A Kruskal—
Wallis H test was performed with emotion type as the
independent variable and intensity as the dependent variable
for each speaker. A significant effect was found only for JP4
(p <.01). The speakers of IT showed clearer mean distinctions
(Figure 2-c). The same Kruskal-Wallis H test was performed
for each IT speaker. There were significant effects for all



speakers (p <.05) except for IT14. This suggests that intensity
is more actively used in IT than JP. One distinctive group
pattern of IT is that the mean is the smallest for sad.
According to the results of a Dunn—Bonferroni test, the mean
difference for sad vs. neutral is significant for those four
speakers (p < .05). The ITJ patterns were somewhere between
JP and IT (Figure 2-b): fewer speakers differentiated emotions
with intensity. Two of the five learners—ITO08 and IT13—
showed significant effects of emotion type on intensity,
according to the results of a Kruskal-Wallis H test.

3.3. Utterance duration

For utterance duration, the mean plot of the JP data (Figure 3-
a) showed large individual variations and no particular group
pattern. In contrast, some group patterns were found in the IT
data (Figure 3-c). First, neutral was shorter in duration than
the other four emotions. Second, all five speakers showed the
greatest mean for happy (IT13) or surprised (all the others).
These are considerable tendencies, although the results of
Kruskal-Wallis H Test showed significant effects of emotion
type on duration only for IT3 and ITS8. The ITJ data (Figure 3-
b) showed mixed patterns: IT09 and IT13 showed more
native-like distributions of means, while the patterns of 1T03
and IT14 were more similar to their own L1 patterns. The
former and latter may indicate possible learning or transfer
effects, respectively.

4. Discussion

The results show asymmetric transfer effects for different
emotions, primarily for FO parameters. For happy and
surprised, all three speech types are characterized by two FO
modulations: higher pitch and wider pitch range with respect
to neutral, which indicates positive transfer. In contrast, for
angry and sad, different phonetic patterns are observed
between L1 Japanese and the other two speech types, which
may be due to negative transfer. For angry, in L1 Japanese,
there is no significant difference between neutral vs. angry for
FOmean and FOmax, although FOrange is significantly larger
for angry than for neutral, while L1 Italian is significantly
higher in FOmean and FOmax with a larger FOrange. For sad,
L1 Japanese tends to be lower in pitch level and smaller in
pitch range with respect to neutral, while L1 Italian is
characterized by higher FOmean, FOmax, and FOmin, with
significantly smaller intensity. For both angry and sad, L2
patterns are similar to those of L1 Italian for FO patterns.

Interestingly, positive transfer is observed for so-called
positive emotions (happy, surprised) while negative transfer is
seen for negative emotions (angry, sad). In the field of
psychology, basic emotions are classified in terms of positive
or negative, i.e., values of valence that qualify the degree of
attractiveness (positive valence) or aversiveness (negative
valence) associated with an emotion [18]. [19] found cross-
cultural similarities across participants from China, Korea,
Canada, the USA in valence values of their perception of basic
emotions. In all the cultures, each emotion is perceived as both
positive and negative with a general tendency for the
dominance of one of the two valance values. Happy and
surprised are positive-dominant, while angry and sad are
negative-dominant. It seems safe to assume that surprised is
positive in this study since the data were elicited in a positive
context. In [19], some cross-cultural differences are found as
well. Similarities between Koreans and Chinese are stronger
than between Americans and Canadians in some cases (e.g.,
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sadness) but not in others (e.g., anger, where the Chinese were
more similar to Western cultures than to Koreans). There are
cross-cultural differences also in emotional arousal, i.e., the
perceived intensity of an event from calm/low to excited/high.
Such differences can result in negative transfer, as reported in
[17] that investigated the emotional speech of L1 Japanese, L1
Chinese and L2 Japnese-L1 Chinese at the production level.
They found phonetic evidence for a higher level of emotional
arousal in L1 Chinese and L2 Japanese-L1 Chinese than in L1
Japanese, which indicates L1 transfer effects.

Considering all these findings of earlier research, it seems
worthwhile to account for emotional valence and arousal
systematically for a better understanding of L1 effects on non-
native emotional speech, including emotional speech by
Italian learners of Japanese. For future development, we are
also planning to conduct a more in-depth acoustic analysis of
the data analyzed in the present study by adding more
phonetic parameters (e.g., voice quality, utterance-final
lengthening, or boundary tone movements). A mixed model
design should be considered an option for statistical analysis.
Last but not least, we hope to eventually extend the study to
the relation between production and perception.
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Figure 3 (a-c): Means and standard errors of
utterance duration plotted by speaker and emotion type.
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