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Abstract

Designing human-computer interfaces that are eay and intuitive to use is important for the use of computer
techndogy in general. Due to the growing complexity of information systems, more and more daborated
concepts of interfacedesign can be found One of the most advanced concepts is agent technology. Within
this conceptional approach emotional agents are of increasing importance becaise enotions have astrong
influence on interadions. At the same time cmmmunicaion channels between humans and computers be-
come more powerful. This can be seen in an intensified reseach in multimoda interfaces. Applying the
concept of agents to multimodal interfacedesign all ows to combine the alvantages of both approadhes. Un-
til now, this combination mostly relies on cogritive psychoogica approaches to emotion, athoughemo-
tions are dso a fundamentally social process This is why sociology hes to dffer interesting perspedives.
Within the DFG-research projed “ Sozionik”, sociologicd theory is used to enhance mmputational systems,
in this case hybrid societies. We will show in which way sociologicd theories of emotion can be used to
design emotional agents. Thisis aso of importance regarding the use of multimodality since the emotional
consequences of applied modaliti es are subjed to social norms and rules. Consequently we cal for a socio-
logicdly founded user model and amodel of an agent’s “social self”.

1.1 Introduction

As computers and information systems are becoming more and more widespread within
the general pulic, an increasing number of untrained and inexperienced users ek acces
to these techndogies. It is therefore necessary to design systems in such a way that aso
people who are lessfamiliar with hightechndogy are ale to useit. Thisis of utmost im-
portance when the aility to ded with these systems becomes a precndtion for the par-
ticipationin pubic socid life.

Faang these drcumstances, users fioud be ale to fal badk onfamiliar medanisms and
modaliti es when interading with computational systems. To acemplish this task, human-
computer interadion shoudd be modeled in a way that makes it comparable to interper-
sond interadions, thus alowing wsers to rely on skill s obtained from human to human
and, idedly, faceto-faceinteradions. In this resped, multimodal interfaces are asuitable
approad, since they have the patentia to apply dimensions and modaliti es of human in-
teradions to the field of human-computer interadion. Using multiple modalities the
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insufficiencies of spedfic modaliti es could be compensated by employing appropriate d-
ternatives.

When designing multimodal interfaces with the am to model social interpersonal interac-
tions, ore has to bea in mind that the choice of an adequate modality has to be made ac-
cording to the task, the user, and the situation in question. It is therefore necessary that
multimodal interfaces al ow for a dynamic task-, user- and situation-spedfic adaptation.

When modeling the charaderistics and modaliti es of interpersonal interadions (e.g. mim-
ics, gestures, voice-intonation a tadile behaviors), the meanings and effeds of the em-
ployed modality with resped to an individual ador shoud be taken into consideration.
We want to take a ¢oser look at the emotional comporents of modaliti esin general since
they play an important role in interpersona interadions. Furthermore, emotions have the
potential to transcend the technicd, rationality based context of human-computer interac-
tionin favor of amore interpersonal level (Bente/Otto 1996, 224).

Approaches from the field of cogntive psychoogy that ded with these issues, suppase
that multimodality can be used to suppat and to control human-computer interadionin a
way that elicits cetain user-emotions or suppats emotional system feedbadk. Verbal
communication for example may be enhanced by nonwerbal clues to clarify intentions and
the contents of the mmmunicaion. That means Pedfic modaliti es are used as a mediator
of informationthat is of relevancein interadion a communication.

Withou a doult thisis an important and widely accepted view on multimodality - never-
theless we suppcse that employing a speafic modality may itself evoke emotions in an
ador. Thisis because the utili zation d modaliti es in an interadion dten is subjed to so-
cial norms and rules just as emotions are. Sociologicd theory outlines a framework that
shows how emotions and emotion expressons are bound to social norms and conse-
quently to ather adors expedations:

"1 Spedfic norms and rules (“feding rules’) diredly influence the enotions of an ador
by establishing what is cialy expeded and byforcing im/her to perform “emotion
work”.

1 Socia norms and rulesin general are indiredly resporsible for the dicitation o certain
emotions. For example negative anotions (e.g. gult or shame) can be evoked when an
ador redizes that his/her behavior is considered deviant or inadequate.

1 Deviant behavior does nat only leal to spedfic emotionsin deviant individuals but also
in ather individuals participating in an interadion.

It is obvious that not only the modaliti es used to expressemotions but also the use of mo-
dalities in genera are part of this rule system. When utili zing multi ple modalities in hu-
man-computer interfaces in order to suppat or to control interadions by means of corre-
spondng emotions, the sociologicd perspedive could be helpful. To be situational- and
user-adequate, modaliti es shoud be gplied acording to valid social norms and rules and
not in an ad hac fashion. These rules and nams refer to gender-, cultura- or classspedfic
differences amongst individuals. Underlying this approach is the assumption that the same
rules that guide interpersonal interadions are dso vaid in human-computer interadion.
This assumption is badked up byseveral studies by Nassand ahers (Nasset a. 1994
Nasset a. 1994; Bellamy/Hanewicz 1999

To make our point of view clea once ggain: We do nd want to examine differencesin the
symbals that are communicated by uili zing spedfic or multi ple modaliti es (e.g. who uses
what gesture when, with which intention, to reat what goal), instead we want to
investigate the anotional effeds that result from the utilization o spedfic modaliti es
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themselves with resped to the participating adors and the socia situation in which the
interadion takes place In most cases, it is not the mere use of a modadlity that €licits an
emotion like astimulus-resporse readion, rather it is an ador’s interpretationin view of a
situational context that leads to an emotion.

Multimodality and the use of separate modalities are dependent on a system of social
norms and rules and almost always have socio-emotional consequences on an ador, even
if these @mnsequences are unintended.

To ill ustrate in which way multimodality depends on sociologicd fadors, we will refer to
symbdlic-interadionist perspedives on emotion (Hochschild 1979 Fiehler 1990. The
cogntive gpraisal processthat is resporsible for emotion elicitation daes not only reaur
on pychodogcd fadors like beliefs, desires or intentions (Ortony et a. 198§, it aso
takes into acount sociologicd caegorization-schemes. Internalized social norms and
rules determine how an ador has to behave in spedfic situations, that means what kinds
of emotions and emotional expressons are gpropriate, socialy expeded and considered
to be alequate in an interadion. These internali zed social norms and rules also constitute,
which modalities are to be used in spedfic interadion situations or which of them are
considered to be inadequeate.

One fundamental concept in redizing wser adaptive interfaces is the use of agent technd-
ogy. Alrealy at the stage of the spedficaion d an agent, key charaderistics of modern
architedures like auitonamy, intelli gence, flexibility, mobility, or adaptivity are needed. In
view of the a&owe stated requirements for multimodal interfacedesign, these dharaderis-
tics qualify agent techndogy to be espedally suitable for our approach. Within complex
socio-technicd environments agents could be designed in a way that enables them to take
the role of human interadion partners, thus substituting them in part. This approach seems
to be espeaaly suited because aents are wnsidered to bea an enormous paotential re-
garding pocesses of sociomorphic and anthropamorphic atribution (Nasset a. 1993 de
Angeli et a. 1999.

Taking into consideration that emotions are vital for interpersonal interadions and - as a
mechanism of reducing complexity - increase the dfedivenessof interadions and com-
municaions (Gerhards 1988, 88), it appeas obvious to equip interface gents with emo-
tional comporents. In this case asociologicd foundition seemsto be gpropriate for those
emotions that are social in nature. One basic assumption d sociologicd approadesis that
some enotions are subjed to a process of adaptation to ather adors expedations and
spedfic situational condtions. Therefore it is esential to provide enotiona agents with a
sociologicdly founded “social self”, a mrrespondng user model and the adility to define
interadion situations acrding to sociologicd fadors (Moldt/von Scheve 2000.

Since multimodality is beaoming more aad more popuar in human-computer interface
design, it isimportant to olserve dosely the anotional comporents and consequences that
result from utili zing multiple modalities. Deding with this issue by using sociologicd
emotion theories could lead to predictability and adequacy of the resulting emotions. We
consider sociologicdly founded emotional agents as a conceptional basis for the gproach
propcsed here.

In the foll owing sedions we will ill ustrate the patential of sociologicad emotion theoriesin
thisresped. The goal isto enable agentsto choose gpropriate and adequate modaliti es.
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1.2 The Sociological Potential

In this dion we discuss how sociologicd theory can be used to model emotional hu-
man-agent interadion. The main question within this approac is how emotions are dic-
ited by “socia fads’ and hav emotional expressons of agents can be adapted to user ex-
pedations resulting in lifelike, interpersonal interadions. We do nd want to participate in
the discusson onthe interrelation between cogrition and emotion here.” As alrealy stated
above, symbdlic-interadionist theories of emotion are suited for our approach. They ded
with questions abou the socia construction o emotions, hov emotions are socially
treded, coded, and judged and how “social fads’, that means norms, rules, standards, etc.
determine how adors cope with and expresstheir emotions (see &so Tritt 1991). These
theories are of interest in the following ways:

With them it shoud be posgble to set up generalized emotion expedations. These expec-
tations are foremost of interest in user-adapted interadions. Depending onthe goplicaion
an emotional agent may embody a cetain role and/or personality. In analogy to interper-
sona relationships a user will develop spedfic expedations not only concerning the
agent’s task performance but also its cial behavior and emotional expressons. Depend-
ing on hev well an agent can med and fulfill these expedations its behavior will elicit
correspondng wser emotions. Generdly, it can be said that meding the expedations will
eicit positive anotions and failing to med expedations will result in negative enotions.
Also spedfic modaliti es are expeded to be used in certain situations. These ae ather the
modaliti es used to expressemotions (they depend on“fedingrules’) or the use of modali-
ties in general. Using an inappropriate modality in a spedfic situation may lead to emo-
tions in thase who interpret the modality as being inadequate and in thase who uilized the
inadequate modality.

A problem that till remains unsolved, also within sociology, is the spedficaion d the
fadors that limit the generalizaion d emotionresporse-expedations. What diversifies
these expedations? Socia fadors could be ailture, religion, milieu, class or gender,
mainly aspeds that are suppased to leal to different valid social norms and rules.

In an explorative way we put the dove mentioned aspeds in concrete terms. We do nd
try to define emotions in sociologicd terms, neither do we want to classfy emotions nor
emotion-words or modes of emotion expresson. It is our aim to lay theoreticd founds-
tions for designing multimodal emotional agents.

1.2.1 Emotion Work and Feeling Rules

Hochschild's concepts of “emotion work™ and “feding rules’ refer to the aognitive work
an ador performs when modifying emotions and social rules and nams that determine
what emotions and emotion expressons are alequate and expeded in social situations
(Hochschild 1979. When performing emotion work an ador expresses gedfic anotions
acording to valid situational feding rules and expedations of interadion partners, al-
though /she may nat necessarily feel this emotion. Emotion work can be an individual
as well as an interadiona process “[...] emotion work can be dore by the self uponthe
self, by the self upon dhers, and by dhers upon oreself” (Hochschild 1979, 562

Hochschild ill ustrates this phenomenon wsing the example of flight-attendants and kil -
conductors. Flight-attendants are suppacsed to express positive anotions all the time they

! For adiscusson d thisisaue seelazarus (1989.
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are on bard of an aircraft. Thisis to establish a cmfortable and friendy atmosphere and
to mediate afeding d sympathy toward the passengers. On the other hand, hll -colledors
are suppacsed to induce an atmosphere of fright, shame and fea, the debtors sall fed un-
comfortable and pay their bill s (Hochschild 1983, 13ff).

But emotion work is not only performed at work, also in private life emotion work is a
common pkenomenon. Emotion work is nat limited to the expresson o emotions (“sur-
face ating’). By means of cogntive work it is also passble to re-interpret and to modify
ones own emotions in away that the desired emotionis at last redly felt (“deep ading’)
(Hochschild 1979, 558 Feding rules are social norms and rules that regulate respedively
indicate emotion work in socia situations. For example it is expeded to show grief on fu-
nerals.

Feding rules can be seen as a frame guiding emotion work and determining what emo-
tions are alequate in spedfic situations. A question that is left unanswered by symboalic-
interadionist theories of emotion is what the primary (social) €elicitors of emotions are.
The concepts of feding rules and emotion work generally presuppcse existing emotional
stimuli that are modified and adapted by means of emotion work. Emotions generated by
emotionwork are cetainly nat primary emotions.

1.2.2 Defining Social Situations

Fiehler suggests to dvide amotion elicitation into two damains (Fiehler 1990, 64): The
first domain is that of emotion elicitation in exceptional situations, for example emer-
gency situations. In such situations adors are overwhelmed by their fedings, thereis sm-
ply notime for a agntive interpretation d the event and emotions in such situations of-
ten have anintensity that leads to an immediate automatic behavior.

But since our approach is not concerned with more the less automatic behavior but with
meaningful socia adion, the second damain is of interest to us. That is the domain o fa-
miliar, regular situations where enotional intensity is mostly na as high as in emergency
situations tzhus leaving enoughtime for a cognitive interpretation d the situation (Fiehler
1990, 695.

These situations can be structured in threeways by an ador: First an ador has to define
the situation. Is it a known, regular, familiar, urfamiliar, routine, etc. situation? Second it
has to beacome dea if it isasituation d socia interadion, andif thisisthe cae, the type
of interadion hes to be identified (conflict, discusson, ritual, argument, etc.). Third the
interadion partner(s) have to be analyzed. That means an ador has to determine what
his/her relationship with the interadion partner is like (is it a friendship, an acquaintance,
romantic love, a seaetary, an assstant, a neighba, etc.) and what role the interadion
partner takes. Depending on hav the situation hes been defined spedfic feding rules ap-
ply that enable an ador to interpret interadion relevant emotion expressons of other
adors and indicae what adions and emotions are aequate in that situation. This way
feding rules constitute ameans of reducing complexity since they make the a¢ors situ-
ational interpretations routine. They set up an interconredion between types of situations

ZWe will neglea here, that internali zed social norms may also result in amore or less
automatic emotional resporse on external stimuli. In this case, the norms andrulesin
guestion are internali zed to a degreethat lets us refer to them as a part of the personality,
thus ifting an examinationto a psychologicd level.
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and expedable emotions.

1.2.3 Extended Feeling Rules

Fiehler has extended and spedfied Hochschild' s concepts of feding rules and emotion
work. He introduces the alditional concepts of manifestation rules, correspondence rules
and coding rules that are described in the form of if-then explanations (Fiehler 1990, 77
87), aformat that is also interesting from a pragmatic point of view (operationali zation).

1. Following these alditional aspeds feding rules codify which emotions, from Ego's
point of view, are situational adequate and, from Alter's point of view, are expeded.
Isasituation being described as atype X situation it is adequate and expeded to show
emotional expressons of thetype.

2. Manifestation rules determine how intense an emotionis expressed. If asituationisin-
terpreted as type X, it is adequate and socialy expeded to show emotion manifesta-
tions of type Y in an interadion-relevant way (Fiehler 1990, 78. The manifestation
rules, also cdled “display rules’ or “expresson management” (Gordon 1983, mainly
come into effed when a feding, as it is expeded acording to valid feding rules, is
not being felt.

3. Correspondence rules depict how interadion partners shoud read on perceved emo-
tional expressons. They codify which correspondng emotions respedively emotion
manifestations are adequate and socialy expeded in acardance to a percaved emo-
tion manifestation d an interadion partner. Is the emotional state of an interadion
partner described as type X then it is adequate and socially expeded to have or at least
to expressan emotion Y. This phenomenonis also cdled “mood-sharing’ or “mood
joining” (Denzin 1980, 257256).

4. Coding rules date what kind o behavior is considered to be an expresson o which
emotion. These spedficaions may be mimics, gestures, language, intonation, etc. In
general one auld formulate an if-then explanation as follows: If under the cndtions
of X1-Xn the behavioral patterns of Y respedively Y1-Yn are observed, they can be
considered to be amanifestation o emotion Z.

These rules constitute a @mplex system that depi cts which emotions and which emotional
expressons (manifestations) are situational adequate and expeded. What they do na
show is how an ador adualy deds with emotions and the emotional expressons and
what techniques he/she can employ to regulate them in case adifference between situ-
ational expectations and adually felt/expressed emotions comes to the mind d an ador.
Hochschild's concept of emotion work or emotion regulationis foll owing this paint.

1.2.4 Dual-Monitoring and Emotion Work

Emotion work can be looked at from two dfferent perspedives. First an emotion itself
can be focused by an ador. This means that in a spedfic situation an ador feds a spedfic
emotion that does nat fit the situation a the gplying fedingrules. It is percaved as being
inadequate; by the self and also by dhers. Consequently an ador will try to regulate this
emotionto fit the situation.

The seond perspedive is that of the situation and the wrrespondng feding rules being
focused. The gplying feding rules coerce ators to evoke or to manifest spedfic emo-
tions to med situational expedations. This perspedive does nat rely on afeding that has
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arealy been dlicited. Insteal it is an anticipatory view which is why emotion work can
not only be seen as readive-adion bu a so as anticipatory-adion (Fiehler 1990, 8789).

Consequently social situations cdl for a processof dual-monitoring: On the one hand the
socia situation itself has to be monitored and onthe other hand a steady surveill ance of
one’' s emotions and emotion expressons is necessry. In case this dual-monitoring reveds
discrepancies between a social situation and a aurrently felt/expressed emotion, there ae
two passbiliti es of regulation:

An ador may hdd onto the definition and interpretation d a situation, thus accepting the
appropriate feding rules, and trying to regulate his’her fedings acarding to the rules.
Ancther posshility is to cogntively re-interpret the situation so that the feding rules ap-
plyingto this re-definition are nguent with and legitimate acually felt emotions.

In view of the first posghility, resulting emotions or emotion expressons may differ in the
degreeof performed emotion work. An ador may try to regulate the anotion itself (“dee
ading’) or merely the emotion manifestation (“surface ating’). The successul regulation
of an emotion mostly is acompanied by a @rrespondng and adequate manifestation.
Tedhniques to perform emotion regulation can be agnitive, gestural, mimic, bodly, ver-
bal-communicative, etc. and pusue the goal to suppress evoke or transform emotions and
emotion expressons (Fiehler 1990, 9).

1.2.5 Summary

Considering emotional agents it has become dea that it is necessry to enable gents to
perform emotion work respedively emotion regulation. This is espedally important when
modeling emotional interface gents whaose tasks have to be seen in interadional contexts.
To perform emotion regulation successully a rule-based system of emotion work shoud
be implemented. Agents must have knowledge éou feding rules, corresponcence rules,
coding rules, manifestation rules and the interrelations between these rules. Furthermore
an agent has to analyze situations in the form of:

1 Isthis stuation an interadion situation?

"1 What kind d interadionisthis stuation?

1 What kind d relationship is maintained bythe interadion partners?

To analyze situations siccesSully an agent has to hdd or to buld upa database cntain-
inginformation on pototype situations. Matching database contents and situational cond-
tions will show, which feding rules are valid for the situation in question and which tech-
niques of emotion regulation are & an agent’ s disposal and may be used. Correspondngto
the feding rules and the prototype situations there shoud be sets of modalities an agent
can chocse from. Thisway it is ensured that only adequate modaliti es are used.

Furthermore an agent shoud contain a model of its “socia self”, that means knowledge
abou its ocial and task-related role, its positionin the social space ad maybe the dassor
milieu it belongs to. According to this conception d the self and the goplying feding rules
the degreeof the socially expeded emotion regulation can be seen. On the other side, the
agent has to buld up a user modd containing sufficient personal information to
charaderize the user in sociologicd terms. This would enable the ayent to caegorize the
user ac@rding to the dove mentioned factors and to predict user-expedations.

As can be seen from these requirements, using symbali c-interadionist theories of emotion
in emotional agents design is drongy related to the alaptation to user expedations. This
iswhy we consider this approac to be espedally suited for user-adaptive and multimodal
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systems.

1.3 Conclusion

In the cae of user centered interfacedesign it has beaome dea that multimodality, emo-
tionality and agent based interadions deserve aspedal attention. It the nea future it will
be important to ensure the incorporation d these gproaches into a unified theoretica
framework and conception d human-computer interfacedesign. Sociologicd theories of
emotion seam to be avaluable and suited approacd to theoreticdly support the redizaion
of this conceptional framework and to extend (not to substitute) existing models inspired
by cognitive psychology.

Multimodality as an asped of interpersona interadion can be considered as an emotion
elicitor as well as a part of a norm-based rule system of emotional expressons. This is
why multimodality canna be looked at withou taking into acwurt the enotional compo-
nents that acawmpany the utili zation o multiple or separate modaliti es. Consequently, ap-
plying multimodality to human-computer interfaces cdls for appropriate mechanisms and
concepts that consider these social norms and rules.

Sociologicdly founded emotional agents are one step in this diredion kecaise they are
able to simulate the differentiated processes of human emotional behavior. They ensure
that also the socio-emotional comporents of multimodality can be modeled and appli ed
adequately.

Because socid interadion is based onintersubjedive redprocity, a model of the “social
self” of an agent, an elaborated user model, and the definition d an interadion situation
are necessary to simulate this processas far as possble in an agent-user relationship.

Looking at this approach in a more general way, it becomes obvious that not only the
comporents that are being represented to the user but also ather parts of an agent architec-
ture could be modeled with the help o sociologicd theory. Our suggested architedure is
that of a distributed (multi-agent) system that is being represented toward the user by a
single interface gent. In contrast to contemporary architedures, that try to implement all
cgpabiliti es within a single entity, an emotional agent could be mnsidered a multi-agent
system that is resporsible for an adequate utili zation d multi ple modaliti es.’

We think that in the foreseedl e future sociologicd theories will gain more and more rele-
vance for the design d man-madine interfaces. This is based ontwo assumptions: First
thereisa an increasing interest and a growing reed for an understanding d socialy coor-
dinated distributed problem solving. In this resped emotions (and their social nature) are
one important comporent. Second, social interadion is not passble without the interpre-
tation d the interadion partner (this includes psychoogicd as well as ciologicd as
peds). But since adors often oy have insufficient personal information abou an interac-
tion partner, they have to rely on sociologica caegorizations to make ameaningful inter-

3 We suggest that every emotional agent is considered amulti agent system. Within this
system there ae one or more ayentsthat are diredly or indiredly resporsible for the dif-
ferent aspeds of emotionality. It isthe interrelation between emotional and non
emotional, sociologicd and psychalogicd/neuro-scientific (and aher) comporents of the
distributed system that is important when deding with the questions and isues presented
inthisarticle.
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adion pcesble. This is espeaaly true for human-agent interactions, since a agent’s
knowledge @ou persona user information wually is very limited. Therefore, a transfor-
mation d sociologicd concepts of interadion seans to be adesirable and effedive solu-
tion.

We think that an intensive interdisciplinary exchange between sociologists and computer
scientists could be very productive to provide both parties either with means to buld life-
like, failure tolerant and performative systems or to spedfy and improve theoreticd con-
cepts of socia interadion, coordination and problem solving. In our opinion the paradigm
of agents respedively adors is the best suited metapha to use in this context, since both
scientific fields aim at understanding these principles which we nsider to be strongdy
related with ead ather.

The main contribution d this paper is to enlarge the avarenessof a succesful implemen-
tation d sociologicdly founded concepts of social interadion. Traditionally, computer
science that is working onmultimodal interfaces is focussng on“hard” fads and at most
on reseach results from the field of cogntive psychoogy. Nevertheless there may be
some interesting sociologicd theories to look at, even if they seam to pase more questions
than answers at afirst glance
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