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Abstract
Designing human-computer interfaces that are easy and intuitive to use is important for the use of computer
technology in general. Due to the growing complexity of information systems, more and more elaborated
concepts of interface design can be found. One of the most advanced concepts is agent technology. Within
this conceptional approach emotional agents are of increasing importance because emotions have a strong
influence on interactions. At the same time communication channels between humans and computers beco-
me more powerful. This can be seen in an intensified research in multimodal interfaces. Applying the con-
cept of agents to multimodal interface design allows to combine the advantages of both approaches. Until
now, this combination mostly relies on cognitive psychological approaches to emotion, although emotions
are also a fundamentally social process. This is why sociology has to offer interesting perspectives. Within
the DFG-research project „Sozionik“, sociological theory is used to enhance computational systems, in this
case hybrid societies. We will show in which way sociological theories of emotion can be used to design
emotional agents. This is also of importance regarding the use of multimodality since the emotional conse-
quences of applied modalities are subject to social norms and rules. Consequently we call for a sociological-
ly founded user model and a model of an agent’s „social self“.

1 Introduction
As computers and information systems are becoming more and more widespread within the ge-
neral public, an increasing number of untrained and inexperienced users seek access to these
technologies. It is therefore necessary to design systems in such a way that also people who are
less familiar with high technology are able to use it. This is of utmost importance when the ability
to deal with these systems becomes a precondition for the participation in public social life.

Facing these circumstances, users should be able to fall back on familiar mechanisms and mo-
dalities when interacting with computational systems. To accomplish this task, human-computer
interaction should be modeled in a way that makes it comparable to interpersonal interactions,
thus allowing users to rely on skills obtained from human to human and, ideally, face-to-face in-
teractions. In this respect, multimodal interfaces are a suitable approach, since they have the po-
tential to apply dimensions and modalities of human interactions to the field of human-computer
interaction. Using multiple modalities the insufficiencies of specific modalities could be com-
pensated by employing appropriate alternatives.

When designing multimodal interfaces with the aim to model social interpersonal interactions,
one has to bear in mind that the choice of an adequate modality has to be made according to the
task, the user, and the situation in question. It is therefore necessary that multimodal interfaces
allow for a dynamic task-, user- and situation-specific adaptation.

When modeling the characteristics and modalities of interpersonal interactions (e.g. mimics,
gestures, voice-intonation or tactile behaviors), the meanings and effects of the employed moda-
lity with respect to an individual actor should be taken into consideration. We want to take a clo-
ser look at the emotional components of modalities in general since they play an important role in
interpersonal interactions. Furthermore, emotions have the potential to transcend the technical,
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ra tio na li ty ba sed con text of hu man-computer in ter ac ti on in fa vor of a more in ter per so nal le vel
(Ben te/Otto 1996, 224f).

Ap proa ches from the field of co gni ti ve psy cho lo gy that deal with the se is su es, sup po se that
mul ti mo da li ty can be used to sup port and to con trol hu man-computer in ter ac ti on in a way that
eli cits cer tain user-emotions or supp orts emo tio nal sys tem feed back. Ver bal com mu ni ca ti on for
ex am ple may be en han ced by non ver bal clu es to cla ri fy in ten tions and the con tents of the com -
mu ni ca ti on. That me ans spe ci fic mo da li ties are used as a me di ator of in for ma ti on that is of re le -
van ce in in ter ac ti on or com mu ni ca ti on.

Wit hout a doubt this is an im por tant and wi de ly ac cep ted view on mul ti mo da li ty - ne ver the less 
we sup po se that em ploy ing a spe ci fic mo da li ty may it self evo ke emo tions in an ac tor. This is be -
cau se the uti li za ti on of mo da li ties in an in ter ac ti on of ten is sub ject to so ci al norms and ru les just
as emo tions are. So cio lo gi cal theo ry out li nes a fra me work that shows how emo tions and emo ti on 
ex pres sions are bound to so ci al norms and con se quent ly to ot her ac tors’ ex pec ta tions:
• Spe ci fic norms and ru les („fee ling ru les“) di rect ly in flu en ce the emo tions of an ac tor by estab -

lis hing what is so ci al ly ex pec ted and by for cing him/her to per form „emo ti on work“. 
• So ci al norms and ru les in ge ne ral are in di rect ly re spon si ble for the eli ci ta ti on of cer tain emo -

tions. For ex am ple ne ga ti ve emo tions (e.g. guilt or sha me) can be evo ked when an ac tor reali -
zes that his/her be ha vi or is con si de red de vi ant or ina de qua te.

• De vi ant be ha vi or does not only lead to spe ci fic emo tions in de vi ant in di vi du als but also in ot -
her in di vi du als par ti ci pa ting in an in ter ac ti on.

It is ob vi ous that not only the mo da li ties used to ex press emo tions but also the use of mo da li ties
in ge ne ral are part of this rule sys tem. When uti li zing mul tip le mo da li ties in hu man- com puter in -
ter fa ces in or der to sup port or to con trol in ter ac tions by me ans of cor re spon ding emo tions, the
so cio lo gi cal per spec ti ve could be hel pful. To be si tua tio nal- and user-adequate, mo da li ties
should be ap plied ac cor ding to va lid so ci al norms and ru les and not in an ad hoc fas hi on. The se
ru les and norms re fer to gen der-, cul tu ral- or class-specific dif fe ren ces amongst in di vi du als. Un -
der ly ing this ap pro ach is the as sump ti on that the same ru les that gui de in ter per so nal in ter ac tions
are also va lid in hu man-computer in ter ac ti on. This as sump ti on is ba cked up by se ve ral stu dies by 
Nass and ot hers (Nass et al. 1994; Nass et al. 1994a; Bel la my/Ha ne wicz 1999)

To make our point of view cle ar once again: We do not want to exa mi ne dif fe ren ces in the sym -
bols that are com mu ni ca ted by uti li zing spe ci fic or mul tip le mo da li ties (e.g. who uses what ge -
stu re when, with which in ten ti on, to re ach what goal), ins te ad we want to in ves ti ga te the emo tio -
nal ef fects that re sult from the uti li za ti on of spe ci fic mo da li ties them sel ves with re spect to the
par ti ci pa ting ac tors and the so ci al si tua ti on in which the in ter ac ti on ta kes pla ce. In most ca ses, it
is not the mere use of a mo da li ty that eli cits an emo ti on like a sti mu lus-response re ac ti on, rat her
it is an ac tor’s in ter pre ta ti on in view of a si tua tio nal con text that le ads to an emo ti on. 

Mul ti mo da li ty and the use of se pa ra te mo da li ties are de pen dent on a sys tem of so ci al norms
and ru les and al most al ways have so cio-emotional con se quen ces on an ac tor, even if the se con se -
quen ces are un in ten ded.

To il lu stra te in which way mul ti mo da li ty de pends on so cio lo gi cal fac tors, we will re fer to sym -
bo lic-interactionist per spec ti ves on emo ti on (Hoch schild 1979; Fieh ler 1990). The co gni ti ve ap -
prai sal pro cess that is re spon si ble for emo ti on eli ci ta ti on does not only re cur on psy cho lo gi cal
fac tors like be liefs, de si res or in ten tions (Or to ny et al. 1988), it also ta kes into ac count so cio lo gi -
cal ca te go ri za ti on-schemes. In ter na li zed so ci al norms and ru les de ter mi ne how an ac tor has to
be ha ve in spe ci fic si tua tions, that me ans what kinds of emo tions and emo tio nal ex pres sions are
ap pro pria te, so ci al ly ex pec ted and con si de red to be ade qua te in an in ter ac ti on. The se in ter na li -
zed so ci al norms and ru les also cons ti tu te, which mo da li ties are to be used in spe ci fic in ter ac ti on
si tua tions or which of them are con si de red to be ina de qua te.

One fun da men tal con cept in reali zing user adap ti ve in ter fa ces is the use of agent tech no lo gy.
Al rea dy at the sta ge of the spe ci fi ca ti on of an agent, key cha rac te ris tics of mo dern ar chi tec tu res
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like au to no my, in tel li gen ce, fle xi bi li ty, mo bi li ty, or adap ti vi ty are nee ded. In view of the abo ve
sta ted re qui re ments for mul ti mo dal in ter fa ce de sign, the se cha rac te ris tics qua li fy agent tech no -
lo gy to be espe ci al ly suit ab le for our ap pro ach. Wit hin com plex so cio-technical en vi ron ments
agents could be de sig ned in a way that en ab les them to take the role of hu man in ter ac ti on part -
ners, thus sub sti tu ting them in part. This ap pro ach seems to be espe ci al ly suit ed be cau se agents
are con si de red to bear an enor mous po ten ti al re gar ding pro ces ses of so cio mor phic and an thro po -
mor phic at tri bu ti on (Nass et al. 1993; de An ge li et al. 1999).

Ta king into con si de ra ti on that emo tions are vi tal for in ter per so nal in ter ac tions and - as a me -
cha nism of re du cing com ple xi ty - in crea se the ef fec ti ve ness of in ter ac tions and com mu ni ca tions
(Ger hards 1988, 88f), it ap pe ars ob vi ous to equip in ter fa ce agents with emo tio nal com po nents.
In this case a so cio lo gi cal foun da ti on seems to be ap pro pria te for tho se emo tions that are so ci al
in na tu re. One ba sic as sump ti on of so cio lo gi cal ap proa ches is that some emo tions are sub ject to a 
pro cess of adap ta ti on to ot her ac tors’ ex pec ta tions and spe ci fic si tua tio nal con di tions. The re fo re
it is ess en ti al to pro vi de emo tio nal agents with a so cio lo gi cal ly foun ded „+so ci al self“, a cor re -
spon ding user mo del and the abi li ty to de fi ne in ter ac ti on si tua tions ac cor ding to so cio lo gi cal fac -
tors (Moldt/von Sche ve 2000).

Sin ce mul ti mo da li ty is be co ming more and more po pu lar in hu man-computer in ter fa ce de sign, 
it is im por tant to ob ser ve clo se ly the emo tio nal com po nents and con se quen ces that re sult from
uti li zing mul tip le mo da li ties. Dea ling with this is sue by using so cio lo gi cal emo ti on theo ries
could lead to pre dic ta bi li ty and ade qua cy of the re sul ting emo tions. We con si der so cio lo gi cal ly
foun ded emo tio nal agents as a con cep tio nal ba sis for the ap pro ach pro po sed here.

In the fol lo wing sec tions we will il lu stra te the po ten ti al of so cio lo gi cal emo ti on theo ries in this 
re spect. The goal is to en ab le agents to choo se ap pro pria te and ade qua te mo da li ties.

2 The Sociological Potential
In this sec ti on we dis cuss how so cio lo gi cal theo ry can be used to mo del emo tio nal hu man-agent
in ter ac ti on. The main ques ti on wit hin this ap pro ach is how emo tions are eli ci ted by „so ci al facts“ 
and how emo tio nal ex pres sions of agents can be adap ted to user ex pec ta tions re sul ting in li fe li ke, 
in ter per so nal in ter ac tions. We do not want to par ti ci pa te in the dis cus si on on the in ter re la ti on
bet ween co gni ti on and emo ti on here.1 As al rea dy sta ted abo ve, sym bo lic- inter actionist theo ries
of emo ti on are suit ed for our ap pro ach. They deal with que stions about the so ci al con struc ti on of
emo tions, how emo tions are so ci al ly trea ted, coded, and jud ged and how „so ci al facts“, that me -
ans norms, ru les, stan dards, etc. de ter mi ne how ac tors cope with and ex press their emo tions (see
also Tritt 1991). The se theo ries are of in te rest in the fol lo wing ways: 

With them it should be pos si ble to set up ge ne rali zed emo ti on ex pec ta tions. The se ex pec ta -
tions are fo re most of in te rest in user-adapted in ter ac tions. De pen ding on the ap pli ca ti on an emo -
tio nal agent may em bo dy a cer tain role and/or per so na li ty. In ana lo gy to in ter per so nal re la tions -
hips a user will de ve lop spe ci fic ex pec ta tions not only con cer ning the agent’s task per for man ce
but also its so ci al be ha vi or and emo tio nal ex pres sions. De pen ding on how well an agent can meet 
and ful fill the se ex pec ta tions its be ha vi or will eli cit cor re spon ding user emo tions. Ge ne ral ly, it
can be said that mee ting the ex pec ta tions will eli cit po si ti ve emo tions and fai ling to meet ex pec -
ta tions will re sult in ne ga ti ve emo tions. Also spe ci fic mo da li ties are ex pec ted to be used in cer -
tain si tua tions. The se are eit her the mo da li ties used to ex press emo tions (they de pend on „fee ling 
ru les“) or the use of mo da li ties in ge ne ral. Using an inap pro pria te mo da li ty in a spe ci fic si tua ti on
may lead to emo tions in tho se who in ter pret the mo da li ty as being ina de qua te and in tho se who
uti li zed the ina de qua te mo da li ty.
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A pro blem that still re mains un sol ved, also wit hin so cio lo gy, is the spe ci fi ca ti on of the fac tors
that li mit the ge ne rali za ti on of emo ti on-response-expectations. What di ver si fies the se ex pec ta -
tions? So ci al fac tors could be cul tu re, re li gi on, mi lieu, class or gen der, main ly aspects that are
sup po sed to lead to dif fe rent va lid so ci al norms and ru les. 

In an ex plo ra ti ve way we put the abo ve men tio ned aspects in con cre te terms. We do not try to
de fi ne emo tions in so cio lo gi cal terms, neit her do we want to clas si fy emo tions nor emo ti -
on-words or mo des of emo ti on ex pres si on. It is our aim to lay theo re ti cal foun da tions for de sig -
ning mul ti mo dal emo tio nal agents.

2.1 Emotion Work and Feeling Rules
Hoch schild’s con cepts of „emo ti on work“ and „fee ling ru les“ re fer to the co gni ti ve work an ac tor 
per forms when mo di fy ing emo tions and so ci al ru les and norms that de ter mi ne what emo tions
and emo ti on ex pres sions are ade qua te and ex pec ted in so ci al si tua tions (Hoch schild 1979).
When per for ming emo ti on work an ac tor ex pres ses spe ci fic emo tions ac cor ding to va lid si tua tio -
nal fee ling ru les and ex pec ta tions of in ter ac ti on part ners, alt hough he/she may not ne ces sa ri ly
feel this emo ti on. Emo ti on work can be an in di vi du al as well as an in ter ac tio nal pro cess: „[...]
emo ti on work can be done by the self upon the self, by the self upon ot hers, and by ot hers upon
one self“ (Hoch schild 1979, 562). 

Hoch schild il lu stra tes this phe no me non using the ex am ple of flight-attendants and bill- con -
duc tors. Flight-attendants are sup po sed to ex press po si ti ve emo tions all the time they are on
board of an air craft. This is to estab lish a com for tab le and friend ly at mo sphe re and to me di ate a
fee ling of sym pat hy to ward the pas sen gers. On the ot her hand, bill-collectors are sup po sed to in -
du ce an at mo sphe re of fright, sha me and fear, the deb tors shall feel un com for tab le and pay their
bills (Hoch schild 1983, 137ff). 

But emo ti on work is not only per for med at work, also in pri va te life emo ti on work is a com -
mon phe no me non. Emo ti on work is not li mit ed to the ex pres si on of emo tions („sur fa ce ac ting“).
By me ans of co gni ti ve work it is also pos si ble to re-interpret and to mo di fy ones own emo tions in 
a way that the de si red emo ti on is at last real ly felt („deep ac ting“) (Hoch schild 1979, 558). Fee -
ling ru les are so ci al norms and ru les that re gu la te re spec ti ve ly in di ca te emo ti on work in so ci al si -
tua tions. For ex am ple it is ex pec ted to show grief on fu ne rals. 

Fee ling ru les can be seen as a fra me gui ding emo ti on work and de ter mi ning what emo tions are
ade qua te in spe ci fic si tua tions. A ques ti on that is left unans we red by sym bo lic-interactionist
theo ries of emo ti on is what the pri ma ry (so ci al) eli ci tors of emo tions are. The con cepts of fee ling 
ru les and emo ti on work ge ne ral ly pre sup po se exi sting emo tio nal sti mu li that are mo di fied and
adap ted by me ans of emo ti on work. Emo tions ge ne ra ted by emo ti on work are cer tain ly not pri -
ma ry emo tions. 

2.2 Defining Social Situations
Fieh ler sug gests to di vi de emo ti on eli ci ta ti on into two do mains (Fieh ler 1990, 64f): The first do -
main is that of emo ti on eli ci ta ti on in ex cep tio nal si tua tions, for ex am ple emer gen cy si tua tions. In 
such si tua tions ac tors are overw hel med by their fee lings, the re is sim ply no time for a co gni ti ve
in ter pre ta ti on of the event and emo tions in such si tua tions of ten have an in ten si ty that le ads to an
im me di ate au to ma tic be ha vi or. 

But sin ce our ap pro ach is not con cer ned with more the less au to ma tic be ha vi or but with mea -
ning ful so ci al ac ti on, the se cond do main is of in te rest to us. That is the do main of fa mi li ar, re gu -
lar si tua tions whe re emo tio nal in ten si ty is most ly not as high as in emer gen cy si tua tions thus lea -
ving enough time for a co gni ti ve in ter pre ta ti on of the si tua ti on (Fieh ler 1990, 65). 2

The se si tua tions can be struc tur ed in three ways by an ac tor: First an ac tor has to de fi ne the si -
tua ti on. Is it a known, re gu lar, fa mi li ar, un fa mi li ar, rou ti ne, etc. si tua ti on? Se cond it has to be co -
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me cle ar if it is a si tua ti on of so ci al in ter ac ti on, and if this is the case, the type of in ter ac ti on has to 
be iden ti fied (con flict, dis cus si on, ri tu al, ar gu ment, etc.). Third the in ter ac ti on part ner(s) have to
be ana ly zed. That me ans an ac tor has to de ter mi ne what his/her re la tions hip with the in ter ac ti on
part ner is like (is it a friend ship, an ac quain tan ce, ro man tic love, a se cre ta ry, an as si stant, a
neighbor, etc.) and what role the in ter ac ti on part ner ta kes. De pen ding on how the si tua ti on has
been de fi ned spe ci fic fee ling ru les ap ply that en ab le an ac tor to in ter pret in ter ac ti on re le vant
emo ti on ex pres sions of ot her ac tors and in di ca te what ac tions and emo tions are ade qua te in that
si tua ti on. This way fee ling ru les cons ti tu te a me ans of re du cing com ple xi ty sin ce they make the
ac tors’ si tua tio nal in ter pre ta tions rou ti ne. They set up an in ter con nec ti on bet ween ty pes of si tua -
tions and ex pec tab le emo tions. 

2.3 Extended Feeling Rules
Fieh ler has ex ten ded and spe ci fied Hoch schild’s con cepts of fee ling ru les and emo ti on work. He
in tro du ces the ad di tio nal con cepts of ma ni fes ta ti on ru les, cor re spon den ce ru les and co ding ru les
that are des cri bed in the form of if-then ex pla na tions (Fieh ler 1990, 77-87), a for mat that is also
in ter esting from a prag ma tic point of view (ope ra tio nali za ti on).
1. Fol lo wing the se ad di tio nal aspects fee ling ru les co di fy which emo tions, from Ego’s point of

view, are si tua tio nal ade qua te and, from Al ter’s point of view, are ex pec ted. Is a si tua ti on
being des cri bed as a type X si tua ti on it is ade qua te and ex pec ted to show emo tio nal ex pres -
sions of the type Y. 

2. Ma ni fes ta ti on ru les de ter mi ne how in ten se an emo ti on is ex pres sed. If a si tua ti on is in ter pre -
ted as type X, it is ade qua te and so ci al ly ex pec ted to show emo ti on ma ni fes ta tions of type Y in
an in ter ac ti on-relevant way (Fieh ler 1990, 78). The ma ni fes ta ti on ru les, also cal led „dis play
ru les“ or „ex pres si on ma na ge ment“ (Gor don 1981), main ly come into ef fect when a fee ling,
as it is ex pec ted ac cor ding to va lid fee ling ru les, is not being felt. 

3. Cor re spon den ce ru les de pict how in ter ac ti on part ners should re act on per cei ved emo tio nal
ex pres sions. They co di fy which cor re spon ding emo tions re spec ti ve ly emo ti on ma ni fes ta tions 
are ade qua te and so ci al ly ex pec ted in ac cor dan ce to a per cei ved emo ti on ma ni fes ta ti on of an
in ter ac ti on part ner. Is the emo tio nal sta te of an in ter ac ti on part ner des cri bed as type X then it
is ade qua te and so ci al ly ex pec ted to have or at least to ex press an emo ti on Y. This phe no me -
non is also cal led „mood-sharing“ or „mood-joining“ (Den zin 1980, 257-256).

4. Co ding ru les sta te what kind of be ha vi or is con si de red to be an ex pres si on of which emo ti on.
The se spe ci fi ca tions may be mi mics, ge stu res, langua ge, in ton ati on, etc. In ge ne ral one could
for mu la te an if-then ex pla na ti on as fol lows: If un der the con di tions of X1-Xn the be ha vio ral
pat terns of Y re spec ti ve ly Y1-Yn are ob ser ved, they can be con si de red to be a ma ni fes ta ti on of
emo ti on Z.

The se ru les cons ti tu te a com plex sys tem that de picts which emo tions and which emo tio nal ex -
pres sions (ma ni fes ta tions) are si tua tio nal ade qua te and ex pec ted. What they do not show is how
an ac tor ac tu al ly de als with emo tions and the emo tio nal ex pres sions and what tech ni ques he/she
can em ploy to re gu la te them in case a dif fe ren ce bet ween si tua tio nal ex pec ta tions and ac tu al ly
felt/ex pres sed emo tions co mes to the mind of an ac tor. Hoch schild’s con cept of emo ti on work or
emo ti on re gu la ti on is fol lo wing this point.

2.4 Dual-Monitoring and Emotion Work
Emo ti on work can be loo ked at from two dif fe rent per spec ti ves: First an emo ti on it self can be fo -
cu sed by an ac tor. This me ans that in a spe ci fic si tua ti on an ac tor feels a spe ci fic emo ti on that
does not fit the si tua ti on or the ap ply ing fee ling ru les. It is per cei ved as being ina de qua te; by the
self and also by ot hers. Con se quent ly an ac tor will try to re gu la te this emo ti on to fit the si tua ti on.
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The se cond per spec ti ve is that of the si tua ti on and the cor re spon ding fee ling ru les being fo cu -
sed. The ap ply ing fee ling ru les co er ce ac tors to evo ke or to ma ni fest spe ci fic emo tions to meet si -
tua tio nal ex pec ta tions. This per spec ti ve does not rely on a fee ling that has al rea dy been eli ci ted.
Ins te ad it is an an ti ci pa to ry view which is why emo ti on work can not only be seen as re ac ti ve-
 action but also as an ti ci pa to ry-action (Fieh ler 1990, 87-89). 

Con se quent ly so ci al si tua tions call for a pro cess of du al-monitoring: On the one hand the so ci -
al si tua ti on it self has to be mo ni to red and on the ot her hand a stea dy sur veil lan ce of one’s emo -
tions and emo ti on ex pres sions is ne ces sa ry. In case this du al-monitoring re ve als di scre pan cies
bet ween a so ci al si tua ti on and a cur rent ly felt/ex pres sed emo ti on, the re are two pos si bi li ties of
re gu la ti on: 

An ac tor may hold on to the de fi ni ti on and in ter pre ta ti on of a si tua ti on, thus ac cep ting the ap -
pro pria te fee ling ru les, and try ing to re gu la te his/her fee lings ac cor ding to the ru les. Anot her pos -
si bi li ty is to co gni ti ve ly re-interpret the si tua ti on so that the fee ling ru les ap ply ing to this re-
 definition are con gru ent with and le gi ti ma te ac tu al ly felt emo tions. 

In view of the first pos si bi li ty, re sul ting emo tions or emo ti on ex pres sions may dif fer in the de -
gree of per for med emo ti on work. An ac tor may try to re gu la te the emo ti on it self („deep ac ting“)
or me re ly the emo ti on ma ni fes ta ti on („sur fa ce ac ting“). The suc cess ful re gu la ti on of an emo ti on
most ly is ac com pa nied by a cor re spon ding and ade qua te ma ni fes ta ti on. Tech ni ques to per form
emo ti on re gu la ti on can be co gni ti ve, ge stu ral, mi mic, bo di ly, ver bal-communicative, etc. and
pur sue the goal to sup press, evo ke or trans form emo tions and emo ti on ex pres sions (Fieh ler 1990, 
91).

2.5 Summary
Con si de ring emo tio nal agents it has be co me cle ar that it is ne ces sa ry to en ab le agents to per form
emo ti on work re spec ti ve ly emo ti on re gu la ti on. This is espe ci al ly im por tant when mo de ling
emo tio nal in ter fa ce agents who se tasks have to be seen in in ter ac tio nal con texts. To per form
emo ti on re gu la ti on suc cess ful ly a ru le-based sys tem of emo ti on work should be im ple men ted.
Agents must have knowled ge about fee ling ru les, cor re spon den ce ru les, co ding ru les, ma ni fes ta -
ti on ru les and the in ter re la tions bet ween the se ru les. Fur ther mo re an agent has to ana ly ze si tua -
tions in the form of:
• Is this si tua ti on an in ter ac ti on si tua ti on?
• What kind of in ter ac ti on is this si tua ti on? 
• What kind of re la tions hip is main tai ned by the in ter ac ti on part ners?

To ana ly ze si tua tions suc cess ful ly an agent has to hold or to build up a da ta ba se con tai ning in for -
ma ti on on pro to ty pe si tua tions. Mat ching da ta ba se con tents and si tua tio nal con di tions will show, 
which fee ling ru les are va lid for the si tua ti on in ques ti on and which tech ni ques of emo ti on re gu -
la ti on are at an agent’s dis po sal and may be used. Cor re spon ding to the fee ling ru les and the pro -
to ty pe si tua tions the re should be sets of mo da li ties an agent can choo se from. This way it is en su -
red that only ade qua te mo da li ties are used.

Fur ther mo re an agent should con tain a mo del of its „so ci al self“, that me ans knowled ge about
its so ci al and task-related role, its po si ti on in the so ci al spa ce and may be the class or mi lieu it be -
longs to. Ac cor ding to this con cep ti on of the self and the ap ply ing fee ling ru les the de gree of the
so ci al ly ex pec ted emo ti on re gu la ti on can be seen. On the ot her side, the agent has to build up a
user mo del con tai ning suf fi cient per so nal in for ma ti on to cha rac te ri ze the user in so cio lo gi cal
terms. This would en ab le the agent to ca te go ri ze the user ac cor ding to the abo ve men tio ned fac -
tors and to pre dict user-expectations.

As can be seen from the se re qui re ments, using sym bo lic-interactionist theo ries of emo ti on in
emo tio nal agents de sign is stron gly re la ted to the adap ta ti on to user ex pec ta tions. This is why we
con si der this ap pro ach to be espe ci al ly suit ed for user-adaptive and mul ti mo dal sys tems.
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3 Conclusion
In the case of user cen te red in ter fa ce de sign it has be co me cle ar that mul ti mo da li ty, emo tio na li ty
and agent ba sed in ter ac tions de ser ve a spe ci al at ten ti on. It the near fu tu re it will be im por tant to
en su re the in cor po ra ti on of the se ap proa ches into a uni fied theo re ti cal fra me work and con cep ti -
on of hu man-computer in ter fa ce de sign. So cio lo gi cal theo ries of emo ti on seem to be a va lu ab le
and suit ed ap pro ach to theo re ti cal ly sup port the reali za ti on of this con cep tio nal fra me work and
to ex tend (not to sub sti tu te) exi sting mo dels in spi red by co gni ti ve psy cho lo gy.

Mul ti mo da li ty as an aspect of in ter per so nal in ter ac ti on can be con si de red as an emo ti on eli ci -
tor as well as a part of a norm-based rule sys tem of emo tio nal ex pres sions. This is why mul ti mo -
da li ty can not be loo ked at wit hout ta king into ac count the emo tio nal com po nents that ac com pa -
ny the uti li za ti on of mul tip le or se pa ra te mo da li ties. Con se quent ly, ap ply ing mul ti mo da li ty to
hu man-computer in ter fa ces calls for ap pro pria te me cha nisms and con cepts that con si der the se
so ci al norms and ru les. 

So cio lo gi cal ly foun ded emo tio nal agents are one step in this di rec ti on be cau se they are able to
si mu la te the dif fe ren tia ted pro ces ses of hu man emo tio nal be ha vi or. They en su re that also the so -
cio- emotional com po nents of mul ti mo da li ty can be mo de led and ap plied ade qua te ly. 

Be cau se so ci al in ter ac ti on is ba sed on in ter sub jec ti ve re ci pro ci ty, a mo del of the „so ci al self“
of an agent, an ela bo ra ted user mo del, and the de fi ni ti on of an in ter ac ti on si tua ti on are ne ces sa ry
to si mu la te this pro cess as far as pos si ble in an agent-user re la tions hip.

Loo king at this ap pro ach in a more ge ne ral way, it be co mes ob vi ous that not only the com po -
nents that are being re pre sen ted to the user but also ot her parts of an agent ar chi tec tu re could be
mo de led with the help of so cio lo gi cal theo ry. Our sug ge sted ar chi tec tu re is that of a dis tri bu ted
(mul ti-agent) sys tem that is being re pre sen ted to ward the user by a sing le in ter fa ce agent. In con -
trast to con tem po ra ry ar chi tec tu res, that try to im ple ment all ca pa bi li ties wit hin a sing le en ti ty, an 
emo tio nal agent could be con si de red a mul ti-agent sys tem that is re spon si ble for an ade qua te uti -
li za ti on of mul tip le mo da li ties.3

We think that in the fo re see ab le fu tu re so cio lo gi cal theo ries will gain more and more re le van ce 
for the de sign of man-machine in ter fa ces. This is ba sed on two as sump tions: First the re is a an in -
crea sing in te rest and a gro wing need for an un der stan ding of so ci al ly coor di na ted dis tri bu ted
pro blem sol ving. In this re spect emo tions (and their so ci al na tu re) are one im por tant com po nent.
Se cond, so ci al in ter ac ti on is not pos si ble wit hout the in ter pre ta ti on of the in ter ac ti on part ner
(this in clu des psy cho lo gi cal as well as so cio lo gi cal aspects). But sin ce ac tors of ten only have in -
suf fi cient per so nal in for ma ti on about an in ter ac ti on part ner, they have to rely on so cio lo gi cal ca -
te go ri za tions to make a mea ning ful in ter ac ti on pos si ble. This is espe ci al ly true for hu man-agent
in ter ac tions, sin ce an agent’s knowled ge about per so nal user in for ma ti on usu al ly is very li mit ed.
The re fo re, a trans for ma ti on of so cio lo gi cal con cepts of in ter ac ti on seems to be a de si ra ble and
ef fec ti ve so lu ti on. 

We think that an in ten si ve in ter dis ci pli na ry ex chan ge bet ween so cio lo gists and com pu ter
scien tists could be very pro duc ti ve to pro vi de both par ties eit her with me ans to build li fe li ke, fai -
lu re to le rant and per for ma ti ve sys tems or to spe ci fy and im pro ve theo re ti cal con cepts of so ci al
in ter ac ti on, coor di na ti on and pro blem sol ving. In our opi ni on the pa ra digm of agents re spec ti ve -
ly ac tors is the best suit ed me ta phor to use in this con text, sin ce both scien ti fic fields aim at un -
der stan ding the se prin ci ples which we con si der to be stron gly re la ted with each ot her.
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3 We sug gest that every emo tio nal agent is con si de red a mul ti agent sys tem. Wit hin this sys tem the re are
one or more agents that are di rect ly or in di rect ly re spon si ble for the dif fe rent aspects of emo tio na li ty. It
is the in ter re la ti on bet ween emo tio nal and non-emotional, so cio lo gi cal and psy cho lo gi cal/neu ro-
 scientific (and ot her) com po nents of the dis tri bu ted sys tem that is im por tant when dea ling with the que -
stions and is su es pre sen ted in this ar ti cle.



The main con tri bu ti on of this pa per is to en lar ge the awa re ness of a suc cess ful im ple men ta ti on
of so cio lo gi cal ly foun ded con cepts of so ci al in ter ac ti on. Tra di tio nal ly, com pu ter science that is
wor king on mul ti mo dal in ter fa ces is fo cus sing on “hard” facts and at most on re search re sults
from the field of co gni ti ve psy cho lo gy. Ne ver the less the re may be some in ter esting so cio lo gi cal
theo ries to look at, even if they seem to pose more que stions than ans wers at a first glan ce.

4 References
Bel la my, A.; Ha ne wicz, C. (1999): So ci al Psy cho lo gi cal Di men sions of Elec tro nic Com mu ni ca ti on. In:

Elec tro nic Jour nal of So cio lo gy 4/1999 (1). URL: 
Ben te, G.; Otto, I. (1996): Vir tu el le Rea li tät und pa ra so zia le In ter ak ti on. In: Me dien psy cho lo gie 8/1996 (3),

217-242.
De An ge li, A.; Ger bi no, W.; No da ri, E. und D. Pe trel li (1999): From tools to friends: whe re is the bor der li -

ne? In: On li ne Pro cee dings of the Work shop on At ti tu de, Per so na li ty and Emo tions in User-Adapted In -
ter ac ti on. URL: 

Den zin, N.K. (1980): A Phe no me no lo gy of Emo ti on and De vi an ce. In: Zeit schrift für So zio lo gie 9/1980
(3), 251-261.

Fieh ler, R. (1990): Kom mu ni ka ti on und Emo ti on. Theo re ti sche und em pi ri sche Un ter su chun gen zur Rol le
von Emo tio nen in der ver ba len In ter ak ti on. Ber lin: de Gruy ter.

Ger hards, J. (1988): So zio lo gie der Emo tio nen: Fra ge stel lun gen, Sys te ma tik u. Per spek ti ven. Wein heim:
Ju ven ta.

Gor don, S.L. (1981): The So cio lo gy of Sen ti ments and Emo ti on. In: Ro sen berg, M.; Tur ner, R.H. (Eds.):
So ci al Psy cho lo gy. So cio lo gi cal Per spec ti ves. New Bruns wick: Trans ac ti on, 562-592.

Hoch schild, A.R. (1979): Emo ti on Work, Fee ling Ru les, and So ci al Struc tu re. In: Ame ri can Jour nal of So -
cio lo gy 85/1979 (3), 551-575.

Hoch schild, A.R. (1983): The Ma na ged He art. Com mer cia li za ti on of Hu man Fee ling. Ber ke ley: Uni ver si ty
of Ca li for nia Press

La za rus, R.S. (1984): Thoughts on the Re la tions Bet ween Emo ti on and Co gni ti on. In: Sche rer, K.R.; Ek -
man, P. (Eds.): Ap proa ches to Emo ti on. Hills da le: Law ren ce Erl baum, 247-257.

Lenz mann, B. (1998): Be nut ze ra dap ti ve und mul ti mo da le In ter fa ce Agen ten. Sankt Au gus tin: In fix
Maes, P. (1994): Agents that re du ce work and in for ma ti on over lo ad. In: Com mu ni ca tions of the ACM

37/1994 (7), 31-40.
Moldt, D.; von Sche ve, C. (2000): So zio lo gisch ad äqua te Mo del lie rung emo tio na ler Agen -

ten. In: Mül ler, M. (Ed.): Be nut zer mo del lie rung: Zwi schen Ko gni ti on und Ma schi nel lem Ler -
nen. 8. GI-Workshop ABIS’00. Os na brück: In sti tut für Se man ti sche In for ma tions ver ar bei tung, 117-131.

Nass, C.; Steu er, J.; Tau ber, E. and H. Ree der (1993): An thro po mor phism, Agen cy, & Et ho poeia: Com pu -
ters as So ci al Ac tors. In: Ad junct Pro cee dings of the Con fe ren ce on Hu man Fac tors in Com pu ting Sys -
tems, INTERCHI’93 (INTERACT and CHI), Ams ter dam, 111-112.

Nass, C.; Steu er, J.; Hen rik sen, L. and D.C. Dry er (1994): Ma chi nes, so ci al at tri bu tions, and et ho poeia: per -
for man ce as sess ments of com pu ters sub se quent to “self-” or “ot her-” eva lua tions. In: In ter na tio nal Jour -
nal of Hu man-Computer-Studies 40/1994 (3), 543-559.

Nass, C.; Steu er, J.; Tau ber, E.R. (1994a): Com pu ters are So ci al Ac tors. In: Pro cee dings of the Con fe ren ce
on Hu man Fac tors in Com pu ting Sys tems (CHI’94), “Ce le bra ting In ter de pen den ce”, Bos ton, 1994. New
York: ACM Press, 72-78.

Or to ny, A.; Clo re, G.L.; A. Col lins (1988): The Co gni ti ve Struc tu re of Emo tions. Cam bridge: Uni ver si ty
Press.

Tritt, K. (1991): Emo tio nen und ihre so zia le Kon struk ti on: Vor ar bei ten zu ei nem wis sens so zio lo gi schen,
hand lungs theo re ti schen Zu gang zu Emo tio nen. Frank furt am Main: Lang.

Da niel Moldt, Chris ti an von Sche ve
Uni ver si ty of Ham burg, Com pu ter Science De part ment; In sti tu te for So cio lo gy

294 Da niel Moldt, Chris ti an von Sche ve



Adressen der Autoren
Da niel Moldt
Uni ver si tät Ham burg
Fach be reich In for ma tik
AB Theo re ti sche Grund la gen der In for ma tik
Vogt-Kölln-Str. 30
22527 Ham burg
moldt@in for ma tik.uni-hamburg.de

Chris ti an von Sche ve
Lin colnstr. 10
20359 Ham burg
cvsche ve@gmx.net

Emotions and Multimodal Interface-Agents: A Sociological View 295


