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Perception of Affective Prosody in Natural and
Synthesized Speech: Which Methodological
Approach?

1. Introduction

Research on affective speech (cf. Johnstone/Sch2a90;

Murray/Arnott 1993) underlines the plural charactr prosodic

features involved in the expression of vocal enm#tiand attitudes.
These prosodic features include, among others, evaijcality,

fundamental frequency, speech rate and intensityusT speech
prosody has a double function: linguistic and pagalistic.

According to Ladd (1996), prosody realizes its lirsgic and
paralinguistic functions through two parallel chalsn tightly
coordinated in time and used simultaneously initierpretation of
utterances with no effect on each other. Paralgtiguifeatures are
seen as modifications added to the linguistic festuNevertheless,
the question remains if these two types of prosadyseparable for
individual analysis of their roles and specific idweristics.

Even if studies into affective speech productiowehahown
differences between emotions in the usage of prosparameters,
difficulty is observed in determining a significagmerceptive value of
these parameters in the identification of affecttates. Researchers
come to an agreement on the importance of voicditgua the
production and perception of emotions (d’Alessand2006).
However, the definition of the perceptive role dher prosodic
parameters remains a complex task. These prosagliameters
include pitch, rhythm, loudness, speech rate, aadstdute the
prosodic contour of an utterance. If voice quatignerally realizes
paralinguistic functions, prosodic contour play®twles — linguistic
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and paralinguistic. The difficulty to analyze thetsgo functions
individually explains the importance of methodot@dichoices in the
corpus development of affective speech.

Two main types of corpus are usually used for pgeree analysis of
affective speech: utterances with or without leikgzmntent. Perceptive
experiment on the basis of utterances with lexicabning does not
only establish the significant role of fundamenftaquency in the
identification of affective states, but also unoes$ cross-linguistic
differences in the association of fundamental fexqy with affective
states in English and Dutch (Chen 2004). Studietherbasis of non-
lexical utterances used an invented combinatioaybbles existing
in the language (Banziger/Scherer 2005) or anaritar in a foreign
language unknown for the speakers and listeneraudfsevskayaet
al. 2006, Gobl/Ni Chasaide 2003). They aimed to némgrdexical
and syntactic constraints during the course of esgion and
identification of vocal affective states, as wedll @ facilitate cross-
linguistic comparisons. These studies show the rapce of the
prosodic contour for certain affective states, amwdss-linguistic
differences for some associations between voicéitgufundamental
frequency and affective states. Nevertheless, bserae of lexical
meaning in the utterances used can engender hbilas analysis of the
role played by intonation. Indeed, utterances d&vof lexical
meaning do not permit chunking into syntactic amagmatic units.
We suggest that without distinction between wordandtion
word/content word), without syntactic and infornoati boundaries,
gating points of prosodic contours encoding the resgion of
emotions are affected, and the role of intonatsominimized.

In order to study the role of prosody in the idication of
affective states, a series of perception experisnaere performed on
the basis of two different corpora of affective esge The first two
experiments used a corpus of utterances with afeeclexical
meaning encoded by two French actors. The thireérxent used a
multi-speaker corpus of French neutral utteranddss report is
organized as follows: the three experiments arerdesl in the next
two sections — 1) corpus with affective lexical mieg, 2) multi-
speaker corpus with affectively neutral meaning kerg research
objectives and results are presented. In particolar methodology
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for the corpus design and for the development ofquion tests is
discussed. Then, follow a general discussion andlasive remarks.

2. Perception experiments based on the corpus with
affective lexical meaning

A corpus of affective speech encoded by two Freautiors (a male
and a female) was recorded in order to addressesearch questions
concerning the role of prosody in the identificatiof affective states.
This corpus contains six affective states: threeotems (anger,
sadness, happiness) and three attitudes (obviajsdeabt, irony).
We define emotion according to Scherer (2003) bsed episode of
synchronised response of all or most organismicsyaibms in
response to an external or internal event of majgnificance.
Attitude is defined as affectively coloured stancpeeferences or
predispositions activated during an interpersamalraction.

Utterances recorded for the corpus possess afdctoharged
lexical meaning, identifiable as such. In practeeen if the beginning
of each utterance can be associated with diffeaéfattive states, in
the course of its production, little room is graltjualeft for
interpretative manoeuvre. This approach allows ttmlys utterances
that are close to natural affective speech, agxpeessed affect is in
accordance with the lexical meaning. Examples trances from the
corpus with affectively charged lexical meaning ageven in
Appendix 1.

Two perception experiments were realized with ¢taigous. The
first experiment aimed to determine if affectivates can be identified
before the end of the utterances used for theiresgmn. Our
hypothesis was that emotions can be identifiedezan the flow of
speech than attitudes, as voice quality specificthie expressed
emotion is present from the beginning of the utteea The second
experiment was developed to compare the perceptitee of voice
quality and prosodic contour for the studied affextstates. Our
hypothesis was that voice quality is privilegedtlie emotions, and
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prosodic contour in the attitudes. The methodolofgthe experiments
and the obtained results are described in the tatboviing
subsections.

2.1. Experiment 1: gating paradigm

In the framework of experiment 1, the possibiliyidentify affective

states before the end of the utterance was teAtwhrding to our

hypothesis expressed above, listeners may idesikytions earlier, in
the beginning or at least clearly before the endthaf utterance.
Identification of attitudes requires the analydiseaical, syntactic and
prosodic structures of the utterance, and thusal tve realized later
than for emotions.

The gating paradigm was chosen to test the proposed
hypothesis. This paradigm allows understanding ofv hmuch
phonetic information is needed for the optimal iiferation of
affective states. This paradigm is based on thetmgsis that a gating
point corresponds to the part of the utterance thiggers the
identification of the encoded affective state. hdey to localize the
gating points in the utterance, our methodology asg$ollows: each
stimulus was presented in segments increased peigedy by time
steps of 200 ms. Listeners were asked to iderti#yafffective state at
the end of each segment. The duration-blocked ptatsen format
was chosen: first, all the stimuli of the particutgment size were
presented to the listeners in a random order, &fighe stimuli of the
following segment size, and so on.

Twenty-four utterances were taken from the recordexpus:
two utterances for each studied affective stateggggnhappiness,
sadness, obviousness, irony and doubt) pronoungeah lactress and
two utterances by an actor. Thirteen subjects qpatied in the test.
They were all native French speakers (average agg years old).
The Perceval software (Ghiet al. 2007), specially developed for
psycholinguistic perception tests, was used. Tigegment was run
for about 40 minutes on a computer in a quiet latooy room.

Three variables were selected for the analysis afrect
responses: identification point, isolation pointdafinal level of
identification. Identification pointefers to the gate of the stimulus
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where correct identification reaches at least 50%olation pointis

the gate of the stimulus where the highest idexatiibn is achieved
and maintained without any change in response dftere Finally, a
general level of identification was calculated tie whole response

data in percentage. Results are reported in Table 1

IAffective state Identification point  |Isolation point | dentification level
(ms) (ms) (%)

IANGER 200/400 800/1600 74.9
SADNESS 400/1000 800/1600 70.1
OBVIOUSNESS | 400/1200 800/complete 56.9

DOUBT 600/1400 800/complete 57.6
HAPPINESS 800/1800 1000/complete 54.1

IRONY 1600/1800 1600/complete 39.6

Table 1. Results for identification point, isolatiggoint and the final level of
identification. Two values show the observed raoigating points for each affective
state across the four utterances.

The results observed for the three variables aftendifferentiation of
anger and sadness from the other affective stakas. the
identification point, we see that utterances endod&h anger are
identified at the first or maximum at the seconteg&adness too can
be recognized as early as the second gate, but wawiability is
observed. The other affective states are identifitef. Results for the
isolation point also go in the same direction: greynd sad utterances
are all successfully recognized before listenerar e complete
form. This is not true for the other expressive aiiligs.

Based on the gating paradigm, differences were showthe
identification of emotions and attitudes. Our hypsis that emotions
can be identified earlier than attitudes is conéidnfor anger and
sadness. Happiness follows the identification patigbserved for
attitudes in our perception experiment. This obs#on can be
explained by the specific communicative role playsdhappiness.
Speakers may better control happiness; they may iusén
interpersonal communication in the same way asudés. But it is
also often the case with anger, which is identifestly. Another
explanation may be the difficulty to produce vohnily specific
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‘smiling’ voice quality by speakers, and thus theyght privilege
intonation more, like for attitudes.

2.2. Experiment 2: transplantation paradigm

Experiment 2 aimed to compare the perceptive vafusice quality
and prosodic contour for six affective states: andeappiness,
sadness, obviousness, irony and doubt. More phecimer objective
was to investigate if intonation and voice quaditg equally important
for the perception of the studied affective statesvhether one of
them may be privileged. Our research hypothesis thas voice
quality is privileged for marking emotions, whilanation of prosodic
contour is more used in the expression of attitudes

Prosody transplantation paradigm (Gareial. 2006) was used
to evaluate the corresponding perceptive rolesaitev quality and
prosodic contour in the identification of affectistates. This method
involves extraction and exchange of the prosoditaa between two
utterances with the same segmental content: aatattierance and a
synthesized utterance with neutral intonation. gdggransplantation
acts on the fundamental frequency, intensity antpteal parameters,
but it does not modify characteristics of voice lgya(though
degradation is sometimes observed).

Seventy-two utterances were chosen in the recardguls: six
utterances for each studied affective state (argmpiness, sadness,
obviousness, irony and doubt) pronounced by a femahd six
utterances pronounced by a male. The same utterameme
synthesized with KALI, a French-speaking text-teegh diphone
synthesis system (Morel/Lacheret 2001). The syi#bdsutterances
did not have any vocal affective meaning, as KAbg&sl not perform
this type of treatment. In the process of prosodyndplantation, the
prosody of Kali was mapped on the utterances emtbgectors, and
the prosody of the actor was mapped on the utteraycthesized by
Kali. Thus, four versions of each utterance weneettged: version 1
— ‘natural’ (natural prosodic contour and voice lguancoded by the
actor), version 2 — ‘voice quality’ (natural voigeality and prosodic
contour from Kali), version 3 — ‘prosody’ (natunatosodic contour
and voice quality from Kali), version 4 — ‘lexicglvoice quality and
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prosodic contour of Kali without any vocal affe@ivnmeaning). In
total, 288 stimuli were designed for the perceptast.

Experiment 2 was run in the same manner as Expetifneand
it took about 40 minutes. All the stimuli were ranuzed. Twelve
native French speakers (average age — 31 yearpafi)ipated in the
test. The results of the perception test, displagetiable 2, show the
level of identification for the four versions of @a stimuli in
percentage. Results for ‘natural’ stimuli show tiest identification of
the encoded affective state, as both natural vgirdity and prosody
of the actor are present. Identification of versioivoice quality’ and
version 3 ‘prosody’ vary with the studied affectigéate. Version
4 ‘lexical’ has the lowest identification level.

Affective state  [Natural (%) [Voice quality (%) [Prosody (%) |Lexical (%)
IANGER 95 59 86 43
HAPPINESS 87 58 59 26
SADNESS 86 84 65 63
DOUBT 85 35 80 15
IRONY 74 46 61 43
OBVIOUSNESS78 67 65 74

Table 2: Identification of affective speech stimulfhe correct responses are
expressed in percentage.

The effect of the lexical meaning is present ndy am the ‘lexical’
version of the stimuli, but also in all the othérmsili. Therefore, in
order to compensate the influence of the lexicehmmgg in versions
1-3, a neutralization procedure was applied. Théueveof the
identification level for ‘lexical’ stimuli is assiged to the role of
lexical meaning in the identification of the affieet states. The
identification of the other versions is facilitatbg the presence of
specific voice quality and/or prosodic contour, ethiwe aim to
evaluate. The normalized values are calculatedigirdhe extraction
of the ‘lexical’ value from the identification vads received for
‘natural’, ‘voice quality’ and ‘prosody’ stimuli ofhe corresponding
state. For example, ‘natural’ — ‘lexical’ for ang86% - 43% = 52%.
Thus, the received value was judged as the comiribwof voice
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quality and/or prosody in the affective speech @gtion. These
results are displayed in Figure 1.

The results for anger show that both prosodic aorémd voice
quality are used in the process of identificatiddevertheless,
‘prosody’ stimuli are identified more successfulhan ‘voice quality’
stimuli, and this difference is statistically sificant. Doubt results
show that prosody has the main role in its peroeptiObviousness is
identified exclusively on the basis of lexical miggn(but maybe it
was not sufficiently well realized by the actors?hice quality and
prosody play an equally important role in the idesdtion of
happiness. Lexical meaning is apparently very ingydr in the
perception of irony, but prosody also contributes its better
identification. Voice quality is privileged in th&entification of
sadness.
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Figure 1: Neutralized values of successful idecdifon.

This experiment investigated the perceptive valueoae quality and
prosody for six affective states: anger, happinessiness, doubt,
obviousness and irony. Previous studies (Yanuslagask al. 2006)
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suggest that voice quality has stronger and morasistnt
associations with affective meaning than intonatiand yet, these
conclusions were drawn from the perception studigl non-sense
utterances. Our choice to use natural utterancesnadivated by our
hypothesis that listeners have difficulty in intexjing the affective
meaning of prosodic features without access to lchumeaningful
components of the utterance; as a consequencdisresay become
biased. Our results show the importance of prosodittour in the
identification of affective states, even if its &\of identification is
variable. The presence of natural prosody may éeearucial for the
successful identification of some affective stali&s, doubt.

Even if it is not possible to separate completehotons from
attitudes based on the perceptive value of prosodlyvoice quality,
some interesting observations can be made. Thew stertain
distinctions between attitudes and emotions. Caniiegr attitudes,
voice quality was not identified as important ireithidentification;
lexical meaning played an important role for ircmyd obviousness;
prosody was involved in the identification of doubtd irony. The
results for emotions show that both prosody andevquality carry an
important perceptive value. While for happinesshbptosody and
voice quality are equally important, anger privédsgorosody. Lexical
meaning is generally less important for emotiortfor attitudes.

2.3. Discussion of experiments 1 and 2

These two psycholinguistic tests on the perceptibmttitudes and
emotions demonstrated differences between the ta#ecstates
studied, and the important role played by prosadyhe majority of
cases. Nevertheless, two important issues werdifiden the first
concerns the number of speakers — the secondyjtkeot the corpus
used.

Our study shows important variability in the reatipn of
affective states by the actors and its influencehair perception. In
other words, some strategies may be easier fordéndification of
affective states than others. In parallel with tblsservation, it is
important to remember that the corpus used for thiperiment
contains only two speakers. As a result, the questiands about the
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generalization of our results and the depth of tstdading of the
differences observed. In fact, other speakers msayother strategies
for the expression of the same affective statethisicase, results of
the acoustic and perceptive tests may differ dicamiftly. At present,
the level of inter- and intra-speaker variationtle realization of
affective states is not known. Even if several mspgeaker speech
corpora have appeared (Banziger/Scherer 2005, Kerrtsova 2008),
the majority of the studies published in this reskarea use affective
speech corpora with a small number of speakersefgiyn 1-4
subjects). This methodological weakness may expldhe
contradictory results observed in the studies ¢ectfe speech. This
understanding of the variable character of affecipeech motivated
us to develop a multi-speaker corpus for soundiastepth study in
the field.

The neutralization of affective lexical meaning slasot fully
counterbalance its influence. Accentual prominemngegenerally
realized on the informationally important words thfe utterance,
precisely those that are involved in the affectidentification. By
putting emphasis on these words, the prosodic cor&zilitates the
identification of affects, even in the absence mfspdy specific to a
particular affective state. It acts like a ‘lexi@hplifier’. Thus, there
is an important risk that our results are overestit concerning the
role of prosodic contour. Our results do not dgtish the two
functions realized by prosody: affective expressiand lexical
amplification. In comparison with experiments basedthe corpora
without lexical meaning, which may considerably erestimate the
role of intonation, our experiments risk going lte bpposite extreme.
Here comes our motivation to run a new perceptiggeement on the
basis of a corpus with neutral lexical meaningriteo to evaluate the
specific role of intonation in the identificationf affective states
without interference with prosodic amplification rfaaffectively
charged words.

3. Experiments on the basis of a multi-speakerupgth
neutral lexical meaning
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The methodological issues brought up in the abeaticn led us to
develop a multi-speaker corpus on the basis ofabfeetively neutral
utterance:Je vais rentrer a la maison maintendntam going home
now. Twenty-two native French speakers (11 males anéeiihles)
were recorded. The total recording time of the aerpvas seven
hours. Six emotions (anger, sadness, happinegsistigear and grief)
and one neutral statement were selected for thdy sittitudes will
make the subject of our future work.

A specific text was designed for each emotion itigated; the
same neutral utterance was inserted in the midtilallathe texts.
Thus, it was possible to record the same lexicaflytral utterance
encoded in different emotional contexts. The unilegl hypothesis
was that the expression of emotions inducted froentteginning of
the text with emotionally marked lexical meanindlvpropagate in
the production of the neutral utterance. In suclwvay, the token
utterance carries prosodic features of the emoatimmveyed in the
whole text, and speakers are not consciously anfatieat. Each text
is read three times by each speaker so that thagima the context of
the situation better and express the desired ematithe most natural
way! The best realization of the token utterance was txtracted
from the texts to constitute the corpus for expernt8.

This corpus of lexically neutral utterances (154msti
presented in random order, test running time — Butas) was first
validated through an evaluation test with PERCEV#dftware in
order to filter out badly identified utterances.nTErench listeners
(average age 30 years) participated in the testfix@d the threshold
of acceptance at 50% (at least 50% of listenerddcmentify the
expressed emotion). This level of acceptance waserhin order to
exclude those utterances which are identified &gmtly above
chance but which show important confusion with otlaéfective
states. We considered that a level of acceptans@%twas necessary
to increase the quality of the selected corpus. fidwilts of this
evaluation test are displayed in Table 3. Basedhese results, we
discarded disgust and fear, which did not give ghautterances at an

! Examples of the texts used are given in Appendix 2
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acceptable identification level, and we kept theurfdollowing
emotions: grief, sadness, anger and happiness.

Emoations Successful identification (%)
ANGER 73
DISGUST 9
FEAR 14
HAPPINESS 36
GRIEF 32
SADNESS 68

Table 3: Rate of utterances identified by listenth the level of acceptance at 50%.
For example, 36% of happy utterances were idedtbigat least 50% of listeners.

The multi-speaker corpus was validated for the bgwveent of a new
perception test (experiment 3) on the basis of methodological
paradigms: gating paradigm and transplantation digma The

methodology was the same as that described foriexgets 1 and 2.
As in experiment 2, prosodic transplantation alldwe develop four
versions of each utterance: version 1 — ‘naturat(ral prosody and
voice quality encoded by the actor), version 2 eice quality’

(natural voice quality and prosody from Kali), viers 3 — ‘prosody’

(natural prosodic contour and voice quality fromliKaversion 4 —

‘lexical’ (voice quality and prosody of Kali withduany vocal

affective meaning). Then, according to the gatimgadigm, vocal
stimuli were cut in fragments increased progres$gilsg steps of one
or two syllables until the end of the utterance:

je vais | ren | trer | &la | mai | son | main hent |

We did not keep the classic method of durationgiremtation largely
used in gating studies (segments are increasedtdyy $teps — 200 ms
in our experiment 1) in order to get around speexth variability
depending on individual speakers and affectiveestat
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In total, 1,560 stimuli were designed. Considetimgnumber of
stimuli, the test was based on the Latin squardoagtwhich allows
reducing the number of stimuli presented to eachalgr. Eight
versions of the test were prepared based on thisatieTo have good
statistical validity, 16 subjects were recruitedt{ve French speakers,
average age 25 years, test running time — 20 ngphufée stimuli
were presented in duration-blocked groups of setgnémough the
increasing presentation format. The order of stimals randomized
in each group. Results for the perceptive valugrokodic contour
and voice quality in the affective identificatioregresented in Figure
2. A more detailed analysis of our results, in ipatar an acoustic
analysis of the stimuli linked to the gating pojntsll be the subject
of our future work.

As five categories of affective states (anger, imeggs, sadness,
grief and neutral statement) were used for thegmti@n experiment,
the identification level of 20% stands for ‘zerahich represents a
value purely depending on chance which will sersve aeference for
the significance evaluation of results. Grief anddress are
characterized by a good identification for the i@rsvoice quality’.
This result is predictable, knowing that these ka®s controllable
emotions, and therefore they modify first physiatadjparameters not
coded in language and mainly influence voice qualfor anger,
voice quality plays a less important role than pdbs contour. The
importance of intonation for anger highlights a iallg and
linguistically controlled mechanism, comparablethe one used in
attitudinal expressions. Happiness identificatinrits natural version
is superior to the modified versions. Prosody il guast significant;
voice quality does not go beyond the ‘zero’ levdhe Ilow
identification level for the voice quality versidggmprobably due to the
prosodic transplantation, which alters the smilmogce in the ‘voice
quality’ of version 2 and masks happiness. Evethig result shows
limits in the transplantation method, it highlighite role of intonation
in the identification of happiness. The identifioat results for the
neutral statement show no difference between versimatural’ and

2 A Latin square is an x n table filled withn different symbols in such a
way that each symbol occurs exactly once in eashand exactly once in
each column.
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version 3 ‘prosody’. Voice quality participation fgrdly significant.
Thus, a neutral statement is well differentiatednfr the other
emotional modalities, especially by its prosodintoar.
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Figure 2: ldentification of emotions for ‘natural’voice quality’ and
‘prosody’ versions (confidence intervals - 95%).

4. Discussion

Testing our main hypothesis according to which asafgnon-lexical

utterances can be problematic in the study of affegprosody, a
series of experiments were conducted. Experimeatsd12, which are
based on the corpus with affective lexical meanisgpw the

importance of intonation in the identification dfextive states, even
if this importance is variable. The presence ofiratintonation may
even be crucial for the identification of some efifee states.
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Nevertheless, this approach showed another bias: cthmplete
neutralization of emotionally charged words is possible. The usage
of even ‘neutral’ prosodic contour still retainsetlmplification of
affectively important words, and thus provides éetaffective
identification on the basis of lexical meaning. &m methodological
weakness is often present in experiments on thatifobation of
emotions: insufficient number of speakers (1-4)eikvwf emotional
speech is characterized by significant inter- amdraispeaker
variability (Scherer 2003, Grichkovtsova 2008), theestion stands if
such a small sample of speakers covers possibdegiostrategies for
affective encoding in a representative way.

Experiment 3 uses a corpus on the basis of the sdtex@nce
with purely referential meaning. This experimentowkd us to
determine more reliably the perceptive value obmation and voice
quality by avoiding two biases. The first bias iisthe analysis of
unnatural utterances without lexical meaning, incltthe absence of
syntactic structure reduces considerably the péreepvalue of
intonation. In contrast, the second bias reliestloa analysis of
utterances already connotated by their verbal niahtdfr experiments
1 and 2 show that the presence of affective lexitzdning on its own
is not sufficient for optimal identification of ertions, it is difficult to
quantify objectively the contribution of prosodiarpmeters in the
process of identification.

The method used in experiment 3 tests our hypathesi
concerning the double status of intonation in Hreglage activity: 1)
it amplifies informationally important words in thspecific emotional
context; 2) it contributes to the identificationarhotion by its specific
prosodic contour. The usage of a lexically neutittdrance allows to
evaluate the role of prosodic contour in the idaratiion of emotions
by isolating from its amplification function. It ithen possible to
characterize its acoustic properties on the caialé and quantitative
levels. The results of experiment 3 concerning riie of prosodic
contour in the identification of emotions show this role is
predominant in comparison with its amplificationnétion. This
observation is not trivial as it confirms strongeiraction between
prosodic contours and lexical content. Here corhesiriterest to use
utterances with lexical meaning. Non-lexical uttex@s can only be
used for experiments on voice quality. Some limitse observed for
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the technical quality of prosodic transplantatiohrough our
experiments, as it can sometimes damage the voigkétygof natural
voice, while it does not damage the prosodic canipplied to
synthesized voice. Thus, it is possible that redult voice quality are
underestimated without questioning our resultsiveckfor prosodic
contours.

Another criticism can be made about the usage ¢f one
lexically neutral utterance. We can reasonably esgdhat other
syntactically and rhythmically different utterancemsn give slightly
different results. Nevertheless, these considerstito not question
the methodology chosen. If it were to prove difficto use such
utterances in the same perception test accordimgitanethodology,
it would be possible to start the last experimerdravith other types
of lexically neutral utterances in order to carty the comparison.

5. Conclusion

As regards methodology, we highlighted and showexv ho
overcome three major methodological issues existmgffective
speech research: (1) the question of lexical mganirthe utterances
used (present or not, affectively charged or n@),the question of
inter- and intra-speaker variability, (3) differeiton of the specific
role of prosody in the expression and identificatd affective states.
With the help of our experiments, we showed thatesgjuality
is not the only parameter important in the expmssiand
identification of emotions. Our results underlihattprosodic contour
plays a significant role in the identification ofnetions. This result
does not only possess some theoretical value: gimsontour must
play an important part in the modeling of emotioims speech
synthesis. The usage of natural prosodic contoyispbech synthesis
gives access, at least partially, to the expreseioaffective states.
Indeed, voice quality sometimes plays a decisile iroidentification,
but it is difficult to manipulate this parameterrigal time. It is much
easier to implement prosodic contours (fundameritafuency,
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intensity, speech rate) in speech synthesis. Tladysia of inter-

speaker variability of the corpus and the selectibthose strategies
which are most adapted for reproduction in spegathssis constitute
the following stage of our project. Detailed acaustnalysis of our
corpus in relation with gating points will also b@e object of our
future work.
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Appendices
Appendix 1. Examples of utterances from the cowytls affectively
charged lexical meaning

Anger Jai encore retrouvé ma voiture neuve toute ray@est
inadmissible! (I have found my new car scratcheis, unacceptable.)
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Doubt J'ai roulé sans phares en pleine nuit? (I wagmyiwith lights
off at night?)

Happiness |l a appelé sa mere pour lui annoncer la bonneseite.
(He called his mother to tell her the good news.)

Irony: J'ai réussi ma chute en pleine rue brillammenmdgnaged to
fall in the middle of the street very nicely.)

Obviousnessll a mis un manteau pour sortir! (He put on hisicto
go out!)

SadnessJ'ai finalement compris que je ne la reverraissp(l finally
understood that | would never see her again.)

Appendix 2. Examples of utterances from the cowatls affectively
neutral lexical meaning

Anger. Vous appelez ¢a une chambre d'hétel? Regardgreurces
draps! lls sont ignobles. Vous ne croyez quand mgaseque je vais
dormir ici! C’est révoltantUe vais rentrer a la maison maintena@
n'est pas un hotel ici, c'est un élevage de caffdis you call this a
hotel room? Look at these sheets! You don't thimkt i am going to
sleep here! It is disgusting! | am going home ndiis not a hotel
here; it is a cockroach farm.)

Grief: Tu sais comme jaimais mon chien? Hier, quand j& su
revenu(e) de voyage, j'ai appris qu'il était mae. suis bouleversé(e).
Je vais rentrer a la maison maintenadlivais jamais pouvoir le dire
aux enfants. (You know how | loved my dog, don'uyoYesterday
when | came back from my trip | found out that $tzel died. | am
overwhelmed. | am going home now. How will | beeald tell the
children?)

Happiness Mon frére reviendra demain! Quelle joie! Je suais
content(e)!Je vais rentrer a la maison maintenadg vais annoncer
cette super nouvelle & ma famille! (My brother ggning tomorrow!
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Such a joy! | am so happy! | am going home now!ill ¢ell this
excellent news to my family!)

Neutrat Jai fini de ranger les boites. Elles sont classéet
numeérotéesJe vais rentrer a la maison maintenade reviendrai
demain a dix heures. (I have finished putting thejgets in order.
They are filed and numberedam going home now. will be back
tomorrow at ten in the morning.)

SadnessCe que tu m’as appris m'a fichu le moral a zétdest
vraiment déprimant..Je vais rentrer a la maison maintenagdtai
'impression que c’est une situation sans issueufhews makes me
feel so low. It is so depressing. | am going horog.nl have the
impression that there is no way out.)



