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Abstract

Attitudes or social affects are strongly impliediiteraction
processing, and specifically to socio-cultural aspeof
language. In face-to-face interaction, social dffeare
expressed through global patterns of prosody. Taper
presents a cross-perceptual study of social affénts
Vietnamese, a tonal language. Sixteen Vietnamegecdss
with tonal variation were used in a perception expent
with French listeners. The result of this percaptiest was
also compared with that of a perception test on-tooal
Vietnamese stimuli. The results show that Frenstetiers
can globally process the local prosodic cues ogésawwgether
with the global cues of attitude patterns. The neffect of
tone is to reinforce, but not change the confusiastering.
Index Terms. attitude, social affect, tone, global prosodic
patterns

1. Introduction

1.1. The social affects

The social affects are a main part of face-to-fiateraction
and are linked to language through culture. Wheeeastions
are involuntarily controlled, the social affects, particular
attitudes, are voluntarily controlled and contribuio the
speech act [1]. Social affects or attitudes ctweyintentions
and points of view of the speaker (e.g: surpris@fiomation,
etc.), and they can give potency indices aboutrteraction
(e.g authority, politeness) as well as the soaaltext of this
interaction (e.g. intimacy, politeness). An utteam@rwithout
any attitude (e.g., a declaration or “simple” qi@st can
mean that the speaker has no opinion about thésamite or
that she/he does not want to or cannot expresattitiyde [1].
Even if many attitudes are universal in terms efrthalues or
even their prosodic forms, some prosodic implentarta
and even some attitudes are specific to a givetureulor
language [4, 11]. In any event, the attitudes arnét inside
each culture and language, and they must be ledoyed
children inside the culture or by second languaegners
[12]. A better understanding of this phenomenon fayefit
from cross-cultural studies [8, 10].

1.2. Local vs. global cues

Prosody has been shown to function as a main vdotor
expressing attitudes in different languages [1,. 1Phe
“classical” prosodic parameters (FO, intensity, itig) are
strongly implied to carry attitudes [1, 13, 5]. [@lopose voice
quality as a # dimension of prosody; it has been also shown
as a fundamental parameter for emotions [7, 10] wsatl in
the expression of attitudes [7, 11]. Many differémhctions
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are implemented by prosody using these same acousti
parameters (FO, intensity, timing and voice qualiy 10]. In
tonal language such as Vietnamese, a part of ’iealeaccess
function is implemented by FO. The Vietnamese lagguhas

6 tones: level (1), falling (2), broken (3), curi®, rising (5)
and drop (6) as shown in Figure 1. Tone 5b andogtespond

to tone 5 and 6 on a syllable ended by a stop c@m&o
Moreover the Vietnamese tonal system can employesom
production of voice quality, within FO. That is theo-
occurrence of glottalization during the productiohtone 3
and tone 6: tone 3 is accompanied with harsh vaicdity due

to a glottal stop (or a rapid series of glottalpsfoaround the
middle of the vowel; tone 6 has the same kind o§iaoice
quality as tone 3; however, it is distinguisheddbgpping very
sharply and it is almost immediately cut off bytesg glottal
stop [5].
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Figure 1:Examples of contours of 8 Viethamese tone
representations from a female subject [14]. Frora th
left to right, top to bottom: tone 1, 2, 3, 4, b, 6, 6b

The domain of the tonal function is the vowel/dylg the
tone is used as phonological contrast for the nahipair in
lexical access for describing the double articatati That
means tone is a local domain relative to the utteralomain.
The attitudinal function concerns the utterancet,usmd the
prosody of attitude can be proposed as a globaboomelated
to the utterance [1]. The lexical access functitached to the
word domain, within the attitude function attachex the
whole utterance domain, is morphologically impleteenby
prominences (local vs. global cues) that can bdasmegd by
Gestalt approaches theories t prosody morpholofy [1

The global attitude prosody is eventually organiisd
salient cues, and the “local” tonal prosody seemsbé
processed together without any interaction by eadlisteners.
Because native listeners have cognitive lexiconesgprtation,
they could be separating local vs. global cuesi&nRO signal.
But for non-tone language speakers, is there aegtedf tonal
variation on the perception of attitudes?



This paper presents a study of Viethamese attialidin

expressions in light of their cross-cultural peteap Because
of the contrast of language characteristics (nowltes. tonal)

and the long distance of geography and culture {Wes

European vs. East-Asian), French was chosen azfixence
for this cross-cultural study of Vietnamese soaeifct. After
presenting the construction of the Vietnameseuditcorpus,
we describe the attitude perception experiment Witbnch
listeners. The perception result are analyzed asrdpared
with previous results [9] of attitude perception wan-tonal
(tone 1) Vietnamese utterances. The results allbwo answer
the question of whether the non-tonal languagerists are
able to extract and separate a tone’s lexical F@evirom the
attitudinal information,

2. Thecorpus

2.1. Variation of attitudes, tones and syntax

Based on research on attitudes in Vietnamese andr oth

languages [4, 5, 6, 11, 15], 16 attitudes have bepresented
for Vietnamese in our corpus (Table 1).

Table 1:16 selected Vietnamese attitudes, with their
abbreviations

Declaration DEC| Irritation IRR
Interrogation INT | Sarcastic irony SAR
Exclamation of neutral surprise  EXo Scorn SCO
Exclamation of positive surpriseEXp | Politeness POL
Exclamation of negative surprise EXn Admiration ADM
Obviousness OBYVInfant-directed speeclbS
Doubt-Incredulity DOU Seduction SED
Authority AUT | Colloquial COL

To observe the effects of tone and tonal co-asttorh on
attitudinal expression, the corpus contains 8 seete of one-
syllable length, corresponding to the 8 types oétNamese

tone, and 72 sentences of two-syllable length, khic

correspond to all combinations of two tones amohng 8

Vietnamese tones. The remainder of the corpussedan 45
sentences of 3- to 8-syllable length and systemlstivaried

in their syntactic structure: single word, nomigebup, verbal
group and a simple structure “subject-verb-objecthat

means the corpus is built from 125 sentences witepecific

affective meaning produced with all the 16 attisidend

balanced in terms of tone position. These sentemca®

recorded (both audio and video, but only audioomuéed in
this paper) by one male speaker native of the Hdraect

(standard pronunciation). The whole corpus thustaoed

2000 sentences corresponding to more than 90 msinofte
signal after post-processing.

2.2. Sub-cor pus selection for tone variation

From the attitude corpus, a sub-set was selecteth wi

systematic variation of tones in different syntagmand

paradigmatic locations. Nineteen sentences of A &n

syllable length were chosen from the corpus fortdst. The
tones were set at varied positions (at the firsétidie and last
syllable) in order to check the effect of the tanedifferent

positions of sentences, as shown in Table 2. Tleettgen was
done on 2- and 3-syllable length sentences, shreedre short
enough to avoid syntactic complexity.

3. Theperception protocol

The perception experiment was carried out to sttiy
influence of Vietnamese tones and the varied ttmeation on

the perception of the 16 Vietnamese attitudes. TwErench
listeners who have no experience with the Vietnames
language were in this experiment. The testing m@nogr
interface gave the label and the explanation oflfhattitudes
(in the native language of the listener). All suitgelistened to
each stimulus only one time. After each stimultgytwere
asked to indicate the perceived attitude amond énattitudes
and to indicate the intensity of its expressivenéss the
confidence about this choice) on a scale rangiom fthardly
perceptible” (encoded as 1) to “very marked” (erezbdas
100). The score 0 was assigned to the 15 oth&ndss.

Table 2:Sub-set of tonal variation for 2 and 3
syllables length

Tone Utterance in| English
sequence| Vietnamese

11 anh ta him

2.1 ngroi ta them

31 da xong finished
41 thiy tinh glass

51 ching ta us

6 1 chta her

5b_1 héc ta hectare
6b_1 bp ca choral

12 rau én celeri

13 day km steel wire
14 cay énh home plant
15 y ta male nurse
16 danh b year book
1 5b cong tac mission

1 6b sa nc desert
411 Ay muoi ba | 73

151 hai chingtq both of us|
6 5b 3 lop tac xa cooperatio
146 em bo ch you tell me

4. Result and discussion

To have a reference, a cross-cultural perceptupérarent
has been established with Vietnamese attitudesttenances
using only “neutral” tone in [8]. This experimentasw carried
out to have a reference for the comparison: onnth loand
with the Vietnamese listener’s performances, andhenother
hand with the French listeners on utterances aactstl with
all the tonal complexity of Vietnamese.

4.1. Effect of factors

The results of the perception test were first aredywith a
repeated measure ANOVA, in order to evaluate thetive
effect of the tones and their position on the tistés
perceptual responses. Firstly, the ANOVA resultnetitral
tone sentences (Table 3) shows the attitudes ark we
recognized by both of Vietnamese and French lissene
without a sentence length effect. This verified thwice of
the 2- vs. 3 syllable- length utterances for thpeeixnent on
the tonal sentences.

For the perception of the French subjects on thmalto
sentences, the ANOVA results (Table 4) show thiude has
a significant effect on the perception result. Ehare also
significant effects of the interactions betweenahéude, tone
and tone position. The tone has no significantceften the
perception result (p > 0.01). However, the intécacbetween
attitude and tone has significant effects on subjec
perception. That creates the appearance of tharpation by
tone prosody of some salient cues that are dedisioamation
for some given patterns of attitudes. It must bénhr verified
if it happens only when the local cues can be aamlly



confused with salient cues of another global pattelowever,
the global confusions are not reorganized (seer€igwand 4).

Table 3:Output of ANOVA (on the percent of attitude

recognition) for Viethamese and French subjects and

phrase without tone. Significant effects at the &%&l
are set in bold face.

Vietnamesg French
df| F p F p
Attitude 15{47.804(0.000|33.100|.000
Sentence Length 2(3.735(0.024 1.655|.191
Attitude* Sentencel ength|30| 3.542 |0.000| 3.007 |.000

Table 4:Output of ANOVA (on the percent of attitude

recognition and level of confidence rating) for kol

subjects and phrase with tone. Significant effectbe
1% level are set in bold face

% Confidence
recognition| rating

df |F p |F p
Attitude 15 |15.790(.000|15.419|.000
Tone 7 [1.582.1361.321 |.23f
TonePosition 2 [8.301 |.000|10.007(.000
Attitude* Tone 105(1.976 |.000{1.950 |.000
Attitude * TonePosition 30 |2.064 |.001|2.005 |.001
Tone * TonePosition 6 [2.519(.0202.038 |.057
Attitude* Tone* TonePosition|90 |3.528 |.000|3.260 |.000

4.2. Comparison of attitude identification for tone vs.
non tone structures

Figure 2 shows the differences in the perception of
Vietnamese and French subjects. Globally, mostudts
were recognized above chance level, and nativenkss have
higher recognition scores than French listenersdgeix the
case of EXn), irrespective of tone variation or fioe neutral
tone sub-corpus. For AUT and IRR, the neutral tone
utterances are better recognized than the nonaletgne
utterances; it is to be noted that the overall ged@n rate of
French subjects is slightly better than that of tWénese
subjects.
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Figure 2:Recognition rate of 16 attitudes on non- tone
and tonal sentences with Viethamese and French
listeners. The dash line: chance level

The attitude recognition result of the French fists on
the tone variation sub-corpus and the neutral tari®ecorpus
are not so different. This is verified by the ANOWAsult:
globally, the tone variation has no effect on atté
perception. That means the non-native listenerssemarate
the tonal effects (local) and the attitudinal efée(global).

Figure 5 shows the recognition result of 16 atéwidor
each tone located at the first and the last sylatfi the
sentences. As shown by ANOVA, there is no globdotfof

the tone, but there is a significant effect of theeraction
between the attitude, tone variation and tone jositFor
example, the DEC is poorly recognized if tone 4oisated on
the first syllable and tone 5 on the final syllatfer AUT, the
tone 2 (falling) inhibits recognition when located the first
syllable, but not if located on the final syllabighile tone 3
(broken) impedes recognition of this same attitifidlecated at
the last syllable. EXn, DOU, SAR and SED are well
recognized in the neutral tone sub-corpus, withexisl effect
of tone 6 for EXn in varied tone at the last syléalocation.
SCO is much better recognized in the varied tonpusthan
in the neutral tone corpus, in particular tone Skefficient
only if located at the first syllable, while thepasite is true of
tone 5. INT is better recognized in the varied taoepus,
especially with tone 2 on the first syllable andddbb on the
last syllable.

4.3. Comparison of confusion on attitudes for varied
vs. neutral tone structures

Perceived attitudes

) c > 2 x Q 2 = o 2
8355 8828353%%228%3

DEC | 33 7 0 7 2 2 7 0 2 7 3 0 2 0 2
INT 28 0O 2 158 3 3 3 3 7 2 0 0 7
EXo 7 10 7 7 150 0 2 2 3 2 0 0 2

w B 0 15(42 2 10 2 10 0 0 O 5 O O O
% Exn 13 5(20(3 18 0 0 3 0 5 3 7 2 3
2 0BV 17 7 5|18 10 0 5 3 2 0 3 0 0 8
g pou 5 10 18 3 17 2 23|0 2 7 2 2 2 3 2 3
- AUT 7 0 2 0 O 3 0 |638[/13 3 3 3 0 O 0 2
g IRR 2 3 2 0 3 2 2 25|86 0 7 0 O O 0 O
O SAR 5 3 35 3 8 20 8 25 3 2 2 0 5
© sco 100 100 3 17 8 2 0 108 102 7 7 7
Q@ poL 275 123 0 175 0 0 0 O 8|5 8 0 10
ADM 12 7 7 3 2 3 12 0 0 0 2 7 |3 255 13
bs 5 5 10 7 7 13 15 3 0 15 3 2 5 5 (0 5
SED 8 13 5 0 0 5 2 0 0O O O 10 8 8 |35 5
coo 133 8 0 0 18330 O O 2 2 8 7 7 23 1

Figure 3:Confusion matrix for French on neutral tone
variation Vietnamese attitudes (from [9])

Perceived attitudes

iz 8f5883¢835882883

Ec [36]7 5 0 120 4 5 2 4 4 5 1 2 0 4
NT [32[21]5 0o o 118 2 1 0 1 6 2 2 1 7
Exo 7 2215 6 7 9 13 4 1 0 1 6 3 1 0 5
Exp 0 0 4 16|48 2 4 15 10 1 2 0 2 1 0 2

5 BXn 7 10 8 315 4 10 0 0 0 0 9 13 9 5 4
S oBv 13 1911 2 2 8|7 5 1 2 1 7 2 1 2 7
Zoou 425 7 5 5 2|1412 2 01207 7 17
5 AT 8 8 2 1 0 8 1813 1 5 1 0 0 0 2
€ R 1 2 3 2 111 2 11 0 0 0 0 1
© saR 3 2 5 6 2 6 16 0 12]19 8 3 11 1 2 3
0 9 4 4 2 1 177 4 6 8 5|3 3 3 2 3
POL (31 7 6 0 1 11 3 0 0 0 0[14 2 7 5 11
AOM 11 3 4 0 0O 7 5 0 0 1 3 10 _4]19 18 16
s 4 7 3 1 2 9 11 4 7 31 8 5 6|2 1
S0 12 5 2 0 1 4 4 0 0 1 0 9 6 1331|112
coL 14 1 1 1 0 6 1 1 0 1 2 11 4 19 20|16

Figure 4:Confusion matrix for French on tonal
variation Vietnamese corpus

Figures 3 and 4 show the confusions between agtdior the
varied tone sub-corpus and for the neutral tonecsupus.
The two clear results are: (1) on varied tone diirthe degree
of all the confusions increases; (2) the confusiare shared
the same tendencies in both sub-corpus. Only one ne
confusion from DOU to INT (that is conceptually stml)
appears quite clearly for the varied tone stimtilimeans that
the local perturbation by tones increases the cexityl of the
global cues processing, but does not imply re-degdion, or
specific clear misunderstanding by perturbing saliglobal
cues. These result needs to be further explainestumying



the similarity in prosodic characteristics of Viatnese tones

and attitudes through the French prosodic patterns.

5. Conclusions

This work aims to study the cross-cultural socifiéct of
Vietnamese, a tonal language where a “neutral taae’be
used. The question can be asked of the prosodieinde of
the tones local cues on the global processing titfidinal

prosody. Some varied tones stimuli of attitudes ewer

presented to French listeners, who have no expmeriernth
lexical tone processing. The main experimental ltdsuthat
the French listeners can globally separate the {toeal)
processing from the attitude (global) processinge Tone
processing can be considered as an increased izegioad
for French listeners that reinforces the degreeanffusions
between attitudes. However, interactions betweee type,

tone location, and attitude indicate that the lazas of tones

and the salient cues of global patterns [1] codccbnfused.

The results need to be verified by further appmtpracoustic

analysis to find out the acoustical parameters lgwd to the
perception of these social affects.
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Figure 5 Recognition rate per attitude for each tone (2,2,5,6, 5b and 6b) located at the first (top) dimel last (bottom)
syllable of the sentences. Others syllable in smet® are bear the neutral tone (tone 1)



