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ABSTRACT :

This paper includes a proposed model for cultural
characters based on the PSI model of emotions cwbi
with Hofstede’s cultural dimensions and the Bigg-imodel

of personality. It starts with an introduction teetresearch,
followed by a discussion on the main features of &8l
Hofstede’s cultural model along with the Big Five
personality parameters. Finally it discusses tlegiration

of the three models.
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1. INTRODUCTION

Culture is an important factor which influences ey we
interact with each other. It sometimes can als®imecthe
factor which makes interactions difficult, resudinin
misunderstandings. Since it sets rules and norrtisinva
social group that influence individual behavioudasocial
interaction, that is, how we react to the behaviouothers
[Cox, 1993], it provides multiple occasions for
misunderstanding and conflicts when rules and ndrom
different cultural backgrounds have to be addressgiun
one team or workgroup. Hence, with the rising numife
cross-cultural teams and multi-national organizegjat has
become increasingly important that people are avedre
cultural differences and are able to work and tbgether.
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differences should go hand-in-hand with the appisios
of the agent’s emotions and by appropriate resmonse

In this paper we define certain concepts and mollels
inter-cultural communication and psychology and geer
them to propose a model for cultural characterg Basic
components are the dimensions of cultural varigbili
[Hofstede, 1991]; the PSI model of emotions [Ddrner
1995] and the Big Five model of personality [McCr&ae
John, 1992].

2. BACKGROUND

2.1 Culture and Emotion

People modify their expressions on the basis ofucail
display rules [Ekman & Friesen, 1969; Matsumoto,0Yo
Hirayama, & Petrova, 2005]. These are culturally
prescribed rules, learned early in life, which forthe
management and modification of the universal exgioes
depending on social circumstances. Expression otiemns

is largely universal, but there are subtle diffees)across
cultures that can create a challenge for effective
communication [Elfenbein & Ambady, 2003]. The resba

in this field is quite active, but not many studres/e been
published; some of the results are mentioned below:

[Camera et al., 1998] examined spontaneously oegurr
expressions in infants of 11 months of age fromeehr
different cultures (China, Japan and Europe/Amgracad
indicated that Chinese babies were less expregbiae
babies from the other two cultures.

[Waxer, 1985] examined facial expressions in Ansric
and Canadian game show contestants. He found no
difference in types of emotions, but found soméedénces
in ways of expressions. For example, the Ameriegmales

The research presented in this paper concentrates Oyere found to use their hands more than Canadiamshe

modelling synthetic characters which display cutur
differences by belonging to synthetic culturesheiit own.

Intelligent conversational agents should understand be
able to embody different cultural personalitiesisTability
to understand and respond to cultural and perggnali

American males smiled more than Canadians did.

[Ekman, 1972] demonstrated the existence of theles by
conducting a study of watching stressful films &and in
the presence of an experimenter. Matsumoto and
[Kupperbusch, 2000] extended the original Ekman
experiment by using collectivistic and individuélis



encoders. They found that the collectivistic pecgiiewed
less negative expressions in
experimenter.

2.2 Dimensions of Cultural Variability

Many anthropologists and inter-cultural communioati
experts came up with ways to describe cultures reowl
they differ from each other. Hofstede, Hall, Brslietc.
advised various / different
Hofstede’s “dimensions of cultural variability” the most
cited model. Hofstede analysed large amount of dat
collected using a questionnaire related
behaviours. He used people from around the worltisn
studies and came with these dimenstions. Follovisng
brief introduction to the dimensions:

Identity (Collectivism Vs Individualism)

Collectivistic cultures emphasize community, codliedtion,
shared interests, harmony, traditions and publiedgdhe
members of a collectivist culture can suppress Emst
according to the mood of the group [Triandis, 19Bbdy

models. Amongst those,

a
to cultural

Gender (Masculinity vs. Femininity)

the presence of @%ender is a big factor in defining rigidity in cutal roles.

Members of cultures high in masculinity value
performance, ambitions, things, power and assemtise.

Members of cultures high in femininity value qualif life,
service and caring for others.

Cultural Profiles

After reviewing cultural models we had to come uithva
way in which we can define a synthetic culture fole
plays and scenarios. Geert Van Hofstede [Hofsteds. e
2002] used a few techniques in cultural non-compute
games. The following concepts provide an intergstimy
to parameterize and constitute a synthetic cultdiee
requirements for the characters based on
conceptualization would be as follows:

the

The core components of a culture are defined belbote
that these core values are for one of the dimeasion

movements and other kinesics are more synchronizedmentioned above. But they are combined to make more

Individualistic cultures emphasize personal righaed
responsibilities, privacy, voicing one’s own oping
freedom, and self expression. The collectivism
individualism dimension is one of the most impottan
dimensions as it outlines general differences betwine
behaviours in individual communication and in group
communication.

Uncertainty Avoidance

In some cultures freedom produces uncertainty, wldads

to stress and anxiety. These cultures may seekvaa a
uncertainty by increasing rules of behaviour. Tdpglies in
varying degrees to countries like Greece, Portugal
Belgium, Japan, Peru, France, Chile, Spain and ritingge
[Berger, 1975].

Other countries are better able to tolerate freedord
diversity without excess stress and anxiety. Tloesmtries
include Singapore, Denmark, Sweden, Hong Kongare)|
England, India, etc. [Gudykunst, 2002].

A culture’s rigidity and dogmatism are a functioh the
uncertainty avoiding dimension. It also defines entainty
avoidance communication between individuals acogr o
cultures and describes the different types of direc
indirect approaches to avoid or get rid of uncettai

Hierarchy (Low Vs High Power Distance)

The members of high power distance cultures seeepaw
a basic fact in society, e.g. South Asia, Caribbé&aance
(compared to surrounding countries), etc. [Hofstd®91].
The members of low power distance cultures belpowser
should be used only when it is legitimate, thistaties the
way people with different power distance and stagdnh a
society or organization communicate with each other

complex cultures.

Core Value: This is the value of the extremity ofteral
dimensions. It represents the obsession of thehsiint
culture. This will in future refinement of the frawork link
to the need section of the motivational unit andtgbute
to the intention generation process.

Core Distinction: It is the basic distinction thle members
of a particular culture make when observing theiagdoc
world around them. This is part of the perceptiart pf the
framework

Key Behaviour: This is a list of golden rules fapaopriate
‘behaviour in the culture. This will define a culibr
personality depending on norms and behaviours.

Words with a positive connotation: “Words peoplieelito
use and like to hear”. These will be very importémt
emotional responses and recognitions.

Words with a negative connotation: “Words people’to
like to use and hear”.

At a glance:

Language: theoretically there is no restriction of
language between members of synthetic cultures, but
certain words may carry different meanings.

Non-verbal behaviour

Stereotypes

- Outsider’s evaluation of the culture

Gender Roles

So, an example profile for an extreme high powstadice
culture will look like:



Core value:

Respect for status (so the most important needthim
culture will be defined around the concept of retpe

Core distinctions:

Powerful/dependent (the behaviours will change ating
to this value)

Key Elements:

1.
he/she is.

Power, status and privilege go together.

Less powerful depend on more powerful.
Centralization. (Influenced by a powerful figure).
Low power people expect direction.

High-power boss is a benevolent autocrat.

Style of speech is formal
hierarchical positions.

Words with positive connotation:

Noakwn

Respect, father (title), master, servant, olderungeer,
wisdom, favour, protect, obey, orders, pleasing.

Words with negative connotation:

Right, complain, negotiate, fairness,
codetermination, objectives, question, criticize.

The key benefit of describing a culture in this weyhat it
simplifies the complex notion of culture and sfiltuses on
the cultural differences. This way of defining altatal

profile will help in representing the rules and ues
associated with culture in the agent mind.

2.3 PSI Model

Emotions play a critical role in decision-making,
perception, human interaction and human intelligenc
[Picard, 1997]. They filter relevant data and pdeva
global management over other cognitive capabilities
important when operating in complex real environtaen
[Oliveira, 2003]. Furthermore, they are one impott
source and effect of any human-human interacticor. F
example, when we are happy, we tend to greet enery@
meet. However, if someone returns our greeting veith
frown, we might feel insulted. Therefore, in ordercreate
socially rich and believable interactions amongtkgtic
characters, emotions are an essential element.

We view emotions as resulting from the modulatidh o
cognitive processes including perception, motivatiction
selection, planning and memory access as propos&sb
[Hille, 2001; Dorner, 2003]. These processes wank i
concert for effective action regulation allowingethreation
of biologically and psychologically plausible cheters
[Dérner, 1995; Bartl & Dorner, 1998; Lim, 2007]. Whin
the PSI theory, processes are self-regulatory lsecall

and acknowledges

necessity,

behaviours produced by a character are driven loyited
number of basic needs, including existence-presgrvi
need, affiliation need, certainty need and competereed.
The amount of the deviation from a set point coutds the
strength of each need and a character’'s aim isdace
deviation as much as possible.

The more powerful a person, the more respectable

Figure 1: The PSI model (e.g. Dorner, 2003)

In addition to needs, a character has a set of fatmta that
affect cognitive processes arousal, resolution leveand
selection threshold Arousal refers to the character’s
preparedness for actiomgsolution leveldetermines the
accuracy of cognitive processes aseélection threshold
prevents oscillation of behaviour by giving the remtly
active intention priority. The values of these miatlrs are
influenced by the current needs. An increase irdseill
lead to higherarousal whereas a decrease in needs will
lower arousal Resolution levetiecreases with heightening
arousal while selection threshold increases with
heighteningarousal. Different combinations of needs and
modulator values result in the subjective experernd
emotions. For example, wheredsare high,arousaland
selection thresholavill be high andresolution levelwill be
low. In such a situation, time consuming seardoiisidden

as quick reaction is required. The character will
concentrate on its current task to fulfil the désthneeds.
Due to the lack of deliberateness in processing fastl

actions, we might diagnose that the character is
experiencing anxiety.
Functionally, a PSI based character perceives the

environment continuously. It reacts to the envirenimby
forming memories, expectations and immediate evialus
to determine the effect of an event on its neetlisthen
builds up intentions to satisfy the needs, storedits
memory. Once an intention is selected, three levktpal-
oriented action execution can be distinguishedstFihe
character tries to recall an automatic, highly dlized



reaction to handle the intention. If this is notspible, a
plan may be devised by combining parts of otheroact
sequences. If planning also fails, trial and ersoapplied
and this might involve exploration of the enviromhéor
more information to generate actions that may doutte to
goal satisfaction. The choice of strategy for actio
execution depends on the character's current emmaitio
state. For example, detailed planning or exploratidl be
performed only if the charactern'ssolution levels above a
certain threshold, i. e. when there is no immedilateat to
the character's needs. By doing so, the characi@pta its
behaviour to different environmental
flexibly.

Furthermore, a PSI character learns by experiemzk a
possesses a memory system in which all perceptods
activities are continuously recorded. This memoigyrbe
exposed to decay as well as amplification. The nmmgmo
traces of the immediate past and those that areecoed
with needs satisfaction are very dense and leseptible

to decay. These traces are stored in short-termane
With continuous activation, this memory may evehjua

become long-term memory, whereas other weaker memor Conscientiousness,

chains will be destroyed rather quickly [Bartl & D@r,
1998].

Emotions in PSI and the OCC model (Ortony, Clore &
Collins, 1988)

In PSI, emotions are modelled as emerging from the

information processing and not as separate corstruc
Behaviour emerges on the basis of needs and pincgpt
from the environment, and emotions are modellechades
in which the actions are acted out, as describedabT his
innovative approach can be compared to models dfeat
widely used to model emotions in the context offiaial
intelligence and cognitive modelling, e.g. the O@©del
of emotions (Ortony, Clore & Collins, 1988). It &n
appraisal theory which means that emotions resoiin f
cognitive representations and appraisals of theaentr
situation the organism is dealing with. These aigpia
result in emotions and can refer to the outcomesvehts,
the agency of other agents or the attributes oéatbj For
each of them the appraisal criterion is differéijects are
appraised regarding their appealingness, agenerdiag
the praiseworthiness of their actions, and theauts (or

This leads to believable dynamics of emotionalestat
that do not rely on thresholds and decay ratesinas
OCC) but on current need states that also determine
action selection.

Arousal is already part of PSI and does not nedakto
calculated from the general intensity of emotions;
rather, activation determines the emotional stat®§l
terms, arousal does not decrease in the absence of
intense emotions, but when basic needs are sdisfie

circumstances 2.4 Big Five Model

Besides emotions, personality plays a role in aagtar’s
social interaction. Characters with different peadies
will have different emotional reactions to a part&r event
based on the context of communication, social statu
culture, etc. The most popular approach to study
personality among psychologists is the Big Five klde.

g. McCrae et al., 1996]. It consists of five pedy
dimensions (OCEAN): Openness to Experience,
Extraversion, Agreeableness, and
Neuroticism (John, 1990; McCrae & John, 1992; Geldb
1990].

Openness to experience refers to the degree tdwamie is
able to accept unconventional and new ideas.
Conscientiousness is defined by one’s self-disuipland
dutifulness in performing a task. Extraversion isinly
energetic and outgoing, experiencing positive eomatiand
seeking the company of other people. Agreeableness
determines how compassionate, altruistic and cadiper
one is. Lastly, neuroticism refers to how vulnégatne is
towards experiencing negative emotional states.

3. THE CULTURAL MODEL

In this section we are proposing a cultural modeddal on
the theories reviewed above.

Memory
A character's long term memory will hold culturalles
that are rigid and will not change over time. Oer tither

consequences) of events are appraised regarding thenang, cultural priorities and other cultural stéypes will

desirability. Ortony et al. (1988) posit that difat
appraisals lead to qualitatively different typeseafotions.
In short, advantages of the PSI approach as cowhpatbe
OCC model are:

reside in short-term memory so that they can beatgud
from time to time. The other culture profile defnéhe
stereotypical behaviour that is expected from thleero
characters. Lim [07] showed how a character caratgpitis

Emotions need not be modelled separately but emerggejief based on its emotional state, applying tBé Rodel.

from the system.

When a character's expectations do not match tleatev

There is no need to define a number of relevanthappening in the environment, its certainty levebps

emotions.

which leads to a higherrousal This negative state is taken

Emotions emerge as a consequence of need states a failure feedback and calls for discrepancyataoin

instead of being directly linked to events or autio

which makes PSI a more psychologically sound

approach.

[Harmon-Jones, 2000].



Hence, the character will try to revise its currerihdset by
updating its existing memory with the new inforroati
This concept is applicable to our cultural moddiraugh
interaction with characters from other culturesharacter
can update its cultural stereotypes if some expieos
about its interaction partner are not fulfilled. eTtother
culture profile will be very similar to the characs own
profile and will have some stereotypical behavicelated
to it and will be updated over time.

Cultural Needs

Hofstede’s cultural dimensions can be mapped toR8e
needs and modulators. Thus, culture can be modeked
emerging from the need states of the individuads itthabit

a specific culture. For example, an individual lnglimg to
an individualistic culture will have high needs for
uncertainty avoidance and competence and a lovest fog
affiliation. A similar needs setup can be observeda
feminine culture.

Y

Self-culture profile:

) ) Hofstede's
Dimensions Dimensions:
Rules
Hierarchies
Gestures
Gender Roles

PSI Needs:
v Competence
Other _Culture Certainty
profile: Affiliation

!

Openness to
Experience
Conscientiousn
ess
Extraversion
Agreeableness
Neuroticisn

Big Five:

Figure 1: A cultural character model

The Big Five dimensions can also be interpretegims of

the cultural dimensions — be traced back to diffees in
need states and need importance in the individual.

An individual who scores high in openness will bengone
who has a low need for certainty and high need for
competence, eventually showing behaviour that can b
characterized as daring, curious, even risky atedim
because they want to gain new insights and expssgeand
are convinced that they can achieve what they want
achieve. A conscientious person on the other hetde
someone who has a high need for competence araintgrt
and will be showing rather cautious behaviour thaimed
at achieving something within a set context or emvinent
where the person feels save and secure. An extraile
be someone who is primarily characterized as somedth

a high need for affiliation, someone who seeks aoci
contacts and wants to get into contact with otheopte.
Needs for an individual who scores high in agresadss
are generally not extremely activated or requiteng time
to exceed the activation threshold, resulting icestain
calmness and satisfaction. On the other hand, sopevho
is neurotic will be someone who has many needs dhat
be easily activated (or active at the same time) arow
selection threshold causing jumpy, unpredictableakmur.

In the cultural agent model we propose, personabty be
combined with culture. As we have shown, both BigeF
personality parameters and cultural dimensions ban
mapped onto PSI needs, so merging the two is siraply
matter of defining their balance, i.e. to what patage
each of those two components contributes to thene&dls.
For example, an extravert who is in an individualis
culture will have a lower need for affiliation thame who
is in a collectivistic culture. An open individuah a
feminine culture will have a lower need for certgithan
one who is in a masculine society.

4. EXAMPLE APPLICATION

As part of the EU FP6 project e-Circus, our resegmoup
is currently developing software called ORIENT withe
goal to facilitate the user's awareness and apgtieai of
cultural differences and diversity. ORIENT is areadl
example for the application of our model of virtwaents
that are aware of their own and other agent’s airtu
cultures. We design ORIENT as an interactive comput
assisted role playing game. The players take thes rof
foreign visitors to an unknown planet that is inited by
several alien cultures. In order to save the plémeh an
imminent catastrophe, the users have to use tigedidhe
planets inhabitants, which can only be achieved
integrating themselves into the cultures and helptine
cultures reconcile with each other.

by

PSI needs and modulators. The idea is that thet over

behaviour that serves as a source of understarathreys
and explaining their behaviour (commonly describadhe
basis of personality characteristics or traits) alo — like

The alien inhabitants are represented by autonowidus|
agents. Existing agent architectures [e.g. Ayl@(06]
support the generation of autonomous behaviour,
outside of a cultural context. In order for ORIEEdents to

but



act in a way coherent with their culture and torespnt
cultural conflicts between the different virtual GRIT
cultures in a believable way, a cultural agent nhéie the
one proposed in this paper is needed.

5. CONCLUSION

In this paper we have introduced a model for virtwdtural
agents. It is based on the PSI architecture andbicws
agent personality according to the Big Five withe th
properties of an agent’s culture according to Humfets
cultural dimensions.

Future work includes the refinement and extensibthe
model to cover other parameters of cultural valitgbiand
implementation of the model. A proof of concept
demonstration is planned to illustrate difficulties
intercultural communication through simulated agent
embodying different cultural personalities. Sceosrare
also being defined which we hope will clarify
communication difficulties and potential
misunderstandings.
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