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ABSTRACT

In this paper we examine the usage of pauses iachpe
Thereby we concentrate on cultural differences withaim
to build a computational model for virtual agerdtel. By
adapting the agents’ conversation management bahti
cultural background, we hope to get a better aecegtin a
given culture. Therefore we have a closer look ra t
occurrence of pauses in speech with their featlikes
length or emplacement. To ground our model in eicedir
data, we analyzed the occurrences of pauses irclspee
the CUBE-G video corpus, recorded in the two
participating cultures Germany and Japan. In arpiehry
study we observed the number of pauses that octimre
videos of approximately five minutes duration. Firge
took into account pauses that lasted for more thaacond
and later only those out of them that lasted foero2
seconds. By comparing the two cultures, we founttioeat
Japanese subjects used significantly more pausesoth
lengths than German subjects.
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INTRODUCTION

Knapp and Vangelisti [11] examine personal relatfops
and their impact on interpersonal communicationr Fo
describing the possibility of deepening a friengdietween
males by using silence, they cite Roger Rosenbidtiy
wrote an article for the Time Magazine called “Tient
Friendship of Men”:

(...) Older Story: Wordsworth goes to visit Coleridgehis
cottage, walks in, sits down and does not utteroadwior
three hours. Neither does Coleridge. Wordsworthnthe

arises and, as he leaves, thanks his friend foreefegt
evening. (...)

Would the same “conversation” have taken place it.M
Wordsworth and Mrs. Coleridge would have met? Or, i
Wordsworth and Coleridge never met before? Theee ar
differences in the usage of silence in speech.vBudre do
they come from? Some are evoked by gender or digerso
by personal relationships. The utilization of pausdso
varies across cultures.

We want to use tendencies about the frequency udgsain
speech, described in literature and confirmed bycoupus
study, to adapt the dialogue model for Embodied
conversational agents (ECASs) to a specific cultanadel.
ECAs can be regarded as a special case of multimoda
dynamic interaction systems. They support the it
humans prefer to interact with an artefact thatspeses
some human-like qualities. In the media equatids] fhe
authors state that people respond to computer$ they
were humans. Thus people might also build up social
relationships with virtual agents. To enhance the
believability of those agents they could be extehdéth
cultural background. Following Hofstede [8] human
behavior is dependent from human nature, culturé an
personality. Although cultural background plays an
important role in human interaction and virtual @ige
communicate with the user in a natural way, solitde
effort has been made to integrate cultural diffeesninto
technical systems.

We believe that by realising culture specific dgle
management styles for ECASs, their believability Idobe
enhanced. As the usage of pauses in speech is one
important aspect in dialogue management we wahtt@

a closer look at their occurrences to answer tiieviing
guestions. How often and when do pauses take pldoe?

long do they last? Who breaks the silence? Whad kih
speech acts are followed by pauses and which ottesa

are used for start ups? As a starting point we eatnate on



the number of pauses in a conversation, namelyegatiist
last for more than 1 second and 2 seconds respbctiv

This paper is organized as follows: First we déscsome
related work where ECAs already use silence in cpee
explicitly, although they do not use cultural difaces. In
the next section we give an overview of the usdgmases
in speech and their cultural differences. We theplaén
feasible enhancement for virtual agents, which khatso
serve as a basis for further research. Then anprelry
study is described, where the frequency of pauses i
conversation is analysed in the two cultures Jegmred
German. In the end of this paper, we discuss aulteand
give a foresight to our future work.

RELATED WORK

analysed. They found out, that long pauses ardipelyi
related with the previous utterance being grouretedithat
they seem to be an indicator of utterance unit detigm.

Nakanishiand colleaguefl3] describe a helper agent that
plays the role of a party host in a virtual meetsgace
where different cultures meet. In this system siéeis used
to detect conversations that are going badly. Wtien
helper agent locates a pause in speech, it dieestsies of
yes/no questions to both conversation partnersrdeercto
find a topic that is interesting for both. Althoutite agent
is developed to help in intercultural encountehng, tength
of silence that initiates the agent is not adaptedulture.
After analysing their results, the authors statat thn
adoption to the user’s cultural background wouldkenihe
agent more efficient.

Although ECAs communicate in a more and more human

manner, so far little effort has been made to irdteg
cultural context, as for example the different esagf
silence in speech. Pauses in speech do occur lngdia
simulations, but they often arise due to a lackedérity in
the speech components and thus appear to be trsgréar
the user. Nevertheless, pauses are used succgstiull
handle turn taking in some systems. So far a allaspect
in the usage of silence has not been taken intousatc

Sidner and colleagues [17], developed a model
engagement for a conversational robot, based @malysis
of human-human conversation. Engagement “is thegs®
by which two (or more) participants establish, naim and
end their perceived connection during interactidhsy
jointly undertake”. The appropriate use and correct
interpretation of engagement
prerequisites for the success of an interactiomalricular,
pauses are used to recognize inattentiveness ofigbe
which encourages the robot to show engagement mehav

Pauses in speech are often used for grounding lweHay
ECAs. Cassel and colleagues [4] present a RealteEsta
Agent (REA) that acts in the function of a virtuahltor. In
Smalltalk situations she gains information abow tisers
preferences in buying a house. In [5] Cassel statdsshort
pauses in speech lead to feedback behavior. ThefREA

PAUSES IN SPEECH

According to Clark [3] pauses are powerful cuesvibiat is
happening in a conversation. To use them as a liasis
analyzing culture specific behavior, we first hagecheck
carefully what purposes pauses may serve in coatiens
and how the usage differs across cultures. As wet ta
build a computational model for Germany and Japizose
two cultures are of special interest.

ofln [6] Goodwin describes his research on gaze hehawnd

manipulation. According to him gaze is used to ngana
turn taking and to signal understanding or attemtess. If
attention signals of the listener are missing, pawse used
by the speaker to regain attention. In this casedtiration
of the silence is dependent from the nonverbalagaf the

signals are necessaryjearer.

Pauses in speech can be used for the followingoses
cognitive processing
control mechanism
acceptance / refusal
turn taking
Rochester [16] gives a brief history of studieslidgawith

agent nods her head or emits a paraverbal (such adilled and silence pauses. During a filled pauseinsis like

“Mmhmm”) or a short statement (such as “Okayd}
reaction to short pauses in the user’s speech.

Nakano and colleagues [14] developed a groundindeino
for the kiosk agent Mack that provides route dedizms
for a paper map. The agemses verbal and nonverbal
grounding acts to update the state of the dialogirey
state, that pauses influence the choice of follgvéations.

Traum and Heeman [19] also consideounding behavior

in dialogues. They examine the co-occurrence betwee
turn-initial grounding acts and utterance unit sign e.g.
prosodic boundary tones and pauses. Silence wadediv
into two groups: short silence (less than half @oed) and
long silence (longer than half a second). Thenetations
with boundary tones and

uhmm and ahhm might occur as well as nonverbal
behaviors like head nods or gestures. In compaassitent
pause is, as the name predicts, silent. Rochastemarizes
the history of researches dealing with pauses ieedp
according to three models of the speaker.

In the first model pauses are supposed to reftecstrength
or weakness of verbal habits; the second model redsa
the first and constitutes pauses as signalling itiogn
decisions about both immediate and later speechie He
pauses are assumed to stand in a temporally prbxima
relationship to the choices to be made. Accordimghat,
two particular functions are supported: (a) pausigsal
some word choices, and (b) may reflect decisionsabr
constituent boundaries. A third function is the aatit

relatedness markings were



decision-making. The matter of content and the tioncof Netherlands. Temporal phenomena of turn takingh sasc
pauses for the speaker are examined here. the duration of pauses and overlaps of turns itogises
were investigated. Pauses were divided into paosiegeen
turns and pauses between utterances within turdstten
average pause duration per dialogue was calculatesir
analysis shows that speakers adapt their turngakin
Behaviour according to the average pause duratiotne
given conversation.

Until that point, the speaker is simply a languggeerator
which pauses either in the course of normal detisio
making operations or because of disruptions in éhos
operations. However the speaker can be seen as
participant in the social act of speech. Accorditm
Rochester, pauses and other phenomena of spontaneou
speech should be functionally related to changegshm  These results illustrate that people belongingh® same
interpersonal situation and/or to changes in the culture adapt their pause behavior in turn takinogeach
responsiveness of the speaker, given a constanbther. But the usage of silence in speech is alswekh
interpersonal situation”. In his work he examines the known difference between cultures [18]. This milgtad to
theoretical implications of pause location. In aidai, the problems and misunderstandings in intercultural
functional significance of pauses is consideretieims of encounters.

cognitive, affective-state, and social interactigariables.

He found out that two sorts of social interactiaariables = CULTURE SPECIFIC DIFFERENCES

influence pausing in spontaneous speech: Hall, cited in [18] describes high- and low conteuttures.

In High context (HC) communication little expligitlis
Mediating variables: e.g. changes in the audience g (HC) pligft

o ! " ; encoded and the conversation relies mainly on physi
Is'lsttueit:eorg er:g predispositional responsiveness Ogqontext We find HCs in long lasting friendshipshere
| )

conversations are difficult to understand for aiess.
Control variables: e.g. the number of potential Besides verbal utterances, meaning is transporemigh

speakers and the individual desire to speak. context (e.g social ro!es or positions), situatinnnverbal

) ) ) clues (e.g. pauses, silence, tone) and culturaknmdtion.

In his work pauses in speech can either be usewmisol |y contrast low context communication (LC) expligitode
as for cognitive processes, as decision making. communication and a high degree of specificity are

Another usage of pauses is described in [2], whergr€quired.

politeness strategies are constituted as an aspeszcial The degree of context used in communication is de@et
interaction. The authors describe some parallelismthe on culture. Germany is explicitly named in [7] aewf the
linguistic construction of utterances with which opk probably lowest context cultures. However Japae fitost
express themselves in different languages andreslt®©ne  asian cultures belongs to the high context cultuveisere
motive of these parallels is isolated — politen@$ey claim  communication partners are expected to be abla¢od
the existence of conversational structure sequedES  the implicit intent of the verbal message. Hall§a} cited
with it the intentional usage of pauses for pol®® in 7] claims that silence serves as a critical camication
purposes. Note that a carefully located pause nah@one  gevice in Japanese communication patterns. Paeflestr
har)d mean acceptance_and on the other _han_d refosal. e thoughts of the speaker and can contain strong
their example (where A is a man, and W his friemitsv  contextual meaning. In European conversations [saaee
bride) the silence conveys acceptance: often sensed as unpleasant. Thus we expect people
A: Do you sing? belonging to the Japanese culture to use pauseg mor

W (sil | frequently than Germans.
: (silence
As culture is a rather abstract concept, there seneeral

A: Hooray! Give us a song! attempts building a concrete model. Hofstede [§il&krs

Whereas silence can also be a polite refusal likeai culture as a dimensional concept. His theory istham a

situation, where A writes to B for a favour and 8ed not ~ Proad empirical survey in which over 20 differenltures
reply. were categorized into a five dimensional model. lEac

dimension contains two extreme sides, for whiclclearly
Thus, pauses can be used to express refusal @taoce in  defines stereotypical behavior norms. He definegivan
a polite way. But the interpretation of the pausmains a  culture as a point in a five-dimensional spacepatiog to
challenge to the interlocutor the dimensions.
POne of these dimensions is the so called identiyedsion
with the two extreme sides individualism and cdilgsm.
It defines the degree to which individuals are gné¢ed into

Another common use of pauses in conversations is t
initiate turn taking behavior. Louis ten Bosch gtates that
turn-taking is one of the basic mechanisms inyges$ of e o ; o
dialogues and that it is also a crucial mechanisfiman- & 9roup. On the individualist side ties betweenvitials
system interaction. They analysed the turn-taking@® 100se, and people are expected to take care for
mechanism in 93 telephone dialogues recorded in thdhemselves. On the collectivist side, people ategirated



into strong, cohesive in-groups, often extendedilfasn
which continue protecting them in exchange
unquestioning loyalty.

for

According to Hofstede Germany lies on the indiviiig

side of this dimension, whereas Japan is a colistt

culture. In [9] he states, that in collectivistigittires silence
may occur in conversations without creating tensibimus
we expect to find more pauses in
conversations than in German ones, as the lateddliy
to avoid embarrassing situations like silence, wherthe
Japanese should not feel uncomfortable.

Pauses are used as means of conversation in JBpan.
does this not hold for every culture? In [12], Mmash
warns not to read too much into the Japanese wagiaf)
silence and not to mystify it. He refers to the alled
“Rare-Zero Differential”, which means that somethiis
rare in one culture, but completely nonexistenaiother
and thus taken as typical for the former. He refers
phenomena like kimonos or geishas, which tourissinvg
Japan tend to see more often than nationals. HButhst
states that in specific situations there are diffiees in the
usage of silence, e.g. mother-child relationship$emale
behavior and hiding of feelings. Also he revealst tthe
Japanese are often regarded as “silent”, whereatemers
tend to be revered by the Japanese as “verbosedgtées,
that the average Japanese will use more pausqeec!s
than the average American, but additionally heestahat
there will be overlaps.

EMPIRICAL DATA

According to the literature overview given abovee w
hypothesize that in Japanese conversations pausegéch
will occur more frequently than in German convesa.
To ground our expectations about culture specifdodue
management in empirical data, we additionally asedythe
video corpus of the Cube-G project (CUIture-adaptiv
BEhavior Generation for interactions with embodied
conversational agents). Therefore around 20 hduvideo
material were collected in the two participatingltares
Japanese and German, with the aim to analyse rimaiver
behavior.

It is organized as follows. Subjects were told ity take
part in a study by a well-known consulting compémythe

automobile industry. To attract their interestlie study, a
monetary reward was granted depending on the ogtcom

One of the recorded scenes was a first time meetihigh
is a variation of the standard first chapter ofrgdanguage
textbook. This includes a short introduction andairralk.
We told our subjects that they should know eacheroth
slightly to be able to solve a task together lafEhis
scenario takes about five minutes for every subjébe
same design was used in Germany as well as in Jafan
subjects (10 female, 11 male) joined the study émn@ny
and 26 (13 female, 13 male) in Japan. To ensutethies
all

communication partners. To control for gender ¢ffewe
had a male and a female actor, interacting with shme
number of male and female subjects.

the Japanese

Figure 1. Figure 1 shows details from the corpus dection in
both cultures, which serves as empirical data fortte analysis
of conversation management described in this paper.

ANNOTATION

In order to analyse the corpus an annotation usiaghnvil
Tool [10] was done. First, the video sequences thade
transliterated and translated into English languagallow
analysis in both cultures. Figure 2 shows an examjith a
German subject.

With the annotation of speech, we were able toutale
Gaps between speech sequences. Time spans in which
neither the subject nor the actor spoke were autoatly
computed and saved as pauses. Thus silent pauséfiexh
pauses that were filled by nonverbal clues wereeiesl.
To sort out short silences (like those while brieghor
hesitating) we only observed pauses that last forenthan
one second. In a later analysis we restricted tcgmover 2
seconds. Please note that pauses over 2 seconddsare
included in those that last for more than 1 secdwdthis
paper only describes a preliminary study, we did yet
take into account the emplacement of pauses, him ¢hat
further analysis of culture specific usage of pause
speech seems to be a promising research field.

Figure 2. Example annotation with a German subject.

As a starting point to realize culture specific
communication management behaviors for virtual &gen
we first need to have a closer look at inner caltur
communications, to answer the following questione e
observed communication management behaviors tyfocal

meet the same conditions we hired actors asthe given culture or do they simply show up becaoke

personality, age or gender? Thus we started withinan



depth analysis for the German samples, to compase t
impact of gender combinations. As described abdwe t
corpus was recorded in all gender constellationse T
situation in which the conversation takes placeo als
influences the communication as well
interlocutor. Therefore we restricted our analysisone
typical scene out of our video corpus. As it wasorded
with students, participants are all in the samegagep.

As for the German video samples, we analysed eight
Japanese videos with 4 female and 4 male subjetisie

all gender combinations took place. Like the videos
analysed above, the Japanese samples are fromirshe f

as the giventime meeting scenario and lasted about five minutes

Table 2 shows an overview of the pauses used in the
Japanese video recordings. We found 31 pauseseavage/
that lasted over 1 second and 8,4 pauses on aveerge

Later we compare the German samples with the Japane video, that lasted for more than 2 seconds. As tfiar

video recordings.

ANALYSIS

As a preliminary study we analysed eight Germareotd
with four male and four female subjects. To fix raany
conditions as possible, we chose to examine ordgos
from the first time meeting scenario. All gender
combinations were observed, in order to analyderdifices

German videos, we found no significant differenoethie
usage of pauses between the genders (t-test with
(P1se=0,770;  Ppse=0,252). Again, different gender
combinations showed no significant results, congbavigh
same gender constellationgs{g=0,473; Pse=0,425).

in the occurrence of pauses in mixed and same gende

combinations respectively.

Table 1 shows an overview of the pauses in spaethei
German videos. We found 7,1 pauses on averagdasiat
for more than one second, and only 1.3 pauses erage
that lasted for more than 2 seconds in the 8 videatswere
all approximately 5 minutes long.

A comparison of female and male subjects showed no

significant difference in the usage of pauses dt}efor
both pauses, those over 1 second (p=0,748) anddhde
(p=0,750). The same holds for pauses in videos mitted

gender combinations compared to those where both Figure 3. The usage of short (left) and long pausgsght) in

subjects had the same gendeatdp0,795; ps.=0,578). An

interesting point for further research is that gsuever 2
seconds, which occurred after an utterance spoketinédo

male conversation partner was never broken by alfem
All other combinations of breaking silence tookgaa

These results have to be taken with care, as wg on
analysed eight video samples for the German culture

Subject/

Pauses | m |m m|sf|m |sm|m m
>1sec 14 1 7 4| 4| 12| 12 3
> 2 sec 2 0 2 1 0 2 2 0

Table 1. Overview of the pauses in speech in the Bgan video
samples (where m=mixed gender; s=same gender; f=faig;

m=male)
Subject/ S- S-
Pauses | sf | m sf|sf |m m m m
> 1 sec 40| 20| 27| 34| 26| 36| 35| 30
> 2 sec 12 4 6 7| 10| 10| 10 8

Table 2. Overview of the pauses in speech in thegnese
video samples (where m=mixed gender; s=same gender;
f=female; m=male)

speech in the two cultures Germany and Japan.

Interestingly, in the Japanese videos, too, natdn was
found where the female conversation partner broke a
silence that was longer than two seconds, whemtale
communication partner spoke the last utterance.ofkier

| combinations took place.

Comparing the flow of conversation between the two
cultures, the results are promising. As providelit@nature,

the Japanese video samples comprise apparently more
pauses. We found significant differences betweentito
cultures (t-test), for both pauses over 1 secor,(jDl)

and 2 seconds (p<0,001) respectively. Figure 3 shihe

Box plots for short (left) and long pauses (righthere the
difference in the usage of pauses between the tlares

is shown graphically.

CONCLUSION AND FUTURE WORK

In this paper we gave a brief overview of the usafe
pauses in speech and focused on differences cdmsed
cultural background. By comparing the two cultures
Germany and Japan in a preliminary study, we found
promising results. Like predicted in literature pdaese
subjects showed significantly higher numbers of sesu
between speech utterances than German subjects.\iidu
emphasize this as a promising research field viighdim

for integrating cultural differences in embodied



conversational agents. Although the results arenjziag,
we do not want to declare prototypes, but thinkfaend
interesting tendencies for further exploration. Agure
work, we need to analyse all videos recorded far th
CUBE-G corpus, in order to strengthen our results.

Additionally we want to have a closer look at thasitions
where pauses take place, to answer the followirgstipn:
Who breaks the silence? What kind of speech aats ar
followed by pauses and which utterances are usestéot
ups? Therefore we need to categorise the speeaiandes,
which also allows an analysis of sequences of $peec
utterances that evoke pauses.

ACKNOWLEDGMENTS
The work described in this article is funded by @German

9.

International and Intercultural Communicatiofp. 163-
185). London: Sage Publications. (1989).

8. Hofstede, G. Cultures Consequences: Comparing
Values, Behaviors, Institutions, and Organizations
Across Nations. Thousand Oaks, London: Sage

Publications. (2001).

Hofstede, G. J., Pedersen, P. B., & Hofstede, G.
Exploring Culture: Exercises, Stories, and Syntheti
Cultures.Yarmouth: Intercultural Press. 2002.

10.Kipp, M. Gesture Generation by Imitation — From
Human Behavior to Computer Character Animation
Universitat des Saarlandes, PhD. Thesis. 2003

11.Knapp, M. L., Vangelisti, A. L.Interpersonal
Communication and Human RelationshipE™ ed.

Research Foundation (DFG) under research grant RE Pearson Education. 2005
2619/2-1 and the Japan Society for the Promotion of13 pMorsbach, H., The Importance of Silence and Stittne

Science (JSPS) under a Grant-in-Aid for Scientific
Research (C) (19500104). The authors would likéhsmk
Prof. Toyoaki Nishida and Hung-Hsuan Huang for rthei
support collecting the Japanese corpus and Afiatéxkh
Lipi, Yuji Yamaoka and Franziska Grineberg for
annotating the video samples.

REFERENCES

1. Bosch, ten L., Oostdijk, N., Ruiter, de J. P., Ftaking
in social talk dialogues: temporal, formal and fimcal

aspects. IfProceedings SPECOII004.

. Brown, P., & Levinson, S. C. (1987oliteness: Some
universals in language useNew York: Cambridge
University Press.

Clark, H. H., Using LanguageCambridge, England:
Cambridge University Press. 1996.

. Cassell, J., Embodied conversational interface tagém
Communications of the ACMVol. 43, No. 4, April
2000.

Cassell, J., Nakano, Y., Bickmore, T., Sidner, C.and
Rich, C. Non-verbal cues for discourse structure. |
Proc. Ofthe 39th Annual Meeting of the Association for
Computational Linguistic6éACL), 2001.

. Charles Goodwin. Conversational Organisation
Interaction between Speakers and Hearé&tew York:
Academic Press, 1981.

. Hecht, M. L., Andersen, P. A., Ribeau, S. A., The
Cultural Dimensions of Nonverbal Communication. |
Asante, M. K., Gudykunst, W. B., Handbook

n
of

in Japanese Nonverbal Communication: A Cross-
Cultural Approach. Ifrernando Poyatos(Edt.) Cross-
Cultural Perspectives in Nonverbal Communication.
C.J. Hogrefe, 1988.

13.Nakanishi, H., Ishida, T., Ishister, K., and Nas€s,
Designing a Social Agent for Virtual Meeting Spabre.
S. Payr & R. Trappl (Eds.), Agent Culture: Human-
Agent Interaction in a Multicultural Worl¢p. 245-266).
London: Lawrence Erlbaum Associates. (2004).

14.Nakano, Y. I., Reinstein, G., Stocky, T., and CHsde
Towards a model of face-to-face grounding. In
Proceedings of the Annual Meeting of the Assoaiatio
for Computational LinguisticéACL 2003) pages 553-561,
2003.

15.Reeves, B., & Nass, C. The Media Equation — How
People Treat Computers, Television, and New Media
Like Real People and Places. Cambridge: Cambridge
University Press. (1996).

16.Rochester, S. R., The Significance of Pauses
Spontaneous Speech. liournal of Psycholinguistic
Research, Vol. 2, No. 1973.

17.Sidner, C. L., Kidd, C. D., Lee, C., and Lesh, Where
to look: a study of human-robot engagementlih’04:
Proceedings of the 9th international conference on
Intelligent user interfacepages 78—84, New York, NY,
USA, 2004. ACM Press.

18.Ting-Toomey, SCommunicating across cultureslew
York: The Guilford Press. 1999.

19.Traum, D. and P. HeemarUtterance Units and
Grounding in Spoken Dialogua ICSLP. 1996

in



