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ABSTRACT: Characters or agents which react appropriately—itgkoffense when reasonable, giving deference
where appropriate, etc.-- are a fundamental neadbfaievability and accuracy in simulations of saicinteractions
(including culture-specific and multi-cultural imgections). This is especially true for applicat®owhere complex and
realistic interactions with intelligent agents aimportant-- such as cross-cultural training for italy personnel. We
have developed a quantitative, computational implaation of a rich, universal theory of human-hunipaoliteness”
behaviors and the culture-specific interpretivenfieworks for them (labeled “etiquette”) from socigyo linguistics
and anthropology. This model links observable arfdried aspects of power and familiarity relatioipsh the degree
of imposition of an act (each of which have impimas for roles and intents) and the actor’'s chdeacto produce
expectations about politeness behaviors. By usbsgrwvations of politeness behaviors (or their lackg same model
permits inferences and updates about those at&#uiVe present the algorithm we have developeddeadribe its
results in scoring the degree of politeness or neds across 8 test cases. We see applicabilithisfrbodel to
interactive agent behavior generation and adaptatitirough the creation of modular, cross-culturaiqaette
libraries. While other methods of interactive behavior gerieratire available (e.g., behavior scripting) our dutar,
computational approach should provide substantiayqffs in terms of reducing software developmestscand/or
increasing the breadth of an agent’s social inte¢i@t behaviors.

1. Introduction an increased need for simulation of culture-specifi
socially interactive agents for training purposesbbth

The role of social interactions—that is, interactidrased g'l'z"éy kar;%o:;:ommermal applications  (Chatham &
on the social characteristics and assumptions c¢h ea raddoc )

agent being an intentional entity (Dennett 1989) al . . .
drawing from culturally familiar patterns of expatibns nYet accurate models_ of .det?"?d ‘an Fxtenswer&t?oma
about appropriate behaviors among such agents—hbmetw teractions are rare in simulation developmeno
humans and machines is receiving increasing adtenti arer still are models which can support multmuit .
(e.g., Preece, 2002; Miller, 2004) as machine ar{ateractlons And most such models which do exist
automation capabilities become more complex ancbmomvogle ngi Iﬁthﬁf scripted |Ste{act|or;s—wh:§£\/£]a
sophisticated. Similarly, awareness of the impurtaof ed rawbac ”a b etill are cos yto prot ucetz(;i
culture-specific interaction patterns in multi-cuhl and are generally "brittle’—supporting interactioaisng

human-human interaction (e.g., Hofstede, 2001 )iisr only a narrow, pre-defined path with minimal vaoat.



It has rarely been cost effective to encode sinarat troops in language and social interaction prioseading
which support anything near the flexibility and &déh of them abroad. One specific focus is cross-cultingdhing
true human-human social interactions. Nevertheless (CCT). An NPC which displays social charactersstic
achieve the goal of interesting and effective irgjn consistent with its cultural background can proviZieT
through social interactions in a game or simulatiom an appropriate and cost-effective manner.  For
context will require that the agents used in tragnbe example, the Peace Operations Training Center ¢hoste
“believable” both in the social interactions theyhibit more than 200 soldiers from Fort Hood for a cowse
(which must, in turn, be accurate with regards tie t Arabic culture in early November of 2003 to preptyem
culture the agent is intended to be a member af)iathe for deployment to Jordan. The current state ofucal
breadth of actions which an agent of that sort @oultraining involves foreign instructors covering extbing
exhibit or could recognize and respond to. from basic language to dealing with Arabian women
during checkpoint inspections (Mares, 2003). Wliiis
Computerized Non-Player Characters (NPCs) donis an excellent way to introduce the culture, itdsource-
currently behave with the richness and fluencyarfial  intensive, only available to a limited number ofdsers,
interaction behavior that we expect of them and amnd provides very little interaction between arte@ and
therefore, unbelievable in key ways. For examjilés a Jordanian civilian. Given the limitations in ham
entirely possible, in most “first-person” games @i resources required to provide such training, a aderp
support any form of face-to-face social interacti@sides based NPC may be the only viable solution.
combat, for me to insult non-player characters inide
variety of ways with no response on their part pkde Accurately simulating cultural differences in sdcia
those rare instances where | trigger a script tinothe interactions requires “socially-aware” agents. tsuc
use of a key word. agents take offense believably if not addressedain
culturally appropriate fashion, might appear reitaot
Failures in achieving believable behavior are abfua or ignorant when they are merely trying to folloheir
much more significant for simple “moves” in socialculturally-derived notions of polite turn-taking in
interactions—what we refer to broadly as sociatliscourse, etc. Relevant social interaction bedrayieven
interaction etiquette—than they are for “unbelieedbl those for different cultures and contexts, candestly be
appearance or physical movement. We find it quitemulated in hand-written scripts and simple, lgcall
possible to interact with, trust and even be taugit relevant rules. But such approaches are time-laat-
humans whose appearance and movements are abnorimiansive in their own right and brittle--only lited
(perhaps through birth defects or injury). We eveimteraction complexity can be supported if everyveo
rapidly evolve methods for interacting with humamso has to be hand-scripted in advance. A generalyhsad
have no “appearance” at all—for example, whemodel of social interactions would greatly enharice
interacting over radio or telephone communicationjn  usability and sophistication of NPCs, while impmuyithe
print. But we find it more difficult to interact ithh  speed and/or reducing the cost of their constractio
machines which fail to behave in accordance with ou
social rules (Reeves and Nass, 1996) for such readte Therefore, our focus is on developing general nodab
who should speak when, what sorts of informatiooutdh methods of achieving and assessing believable Isocia
be provided and which should be reserved untilestpd, interactions between individuals and small groupde
who gets to dictate tasks to be performed, etcd e are leveraging existing theoretical work by trandgfe
have seen the rapid evolution of “etiquettes” fosound socio-anthropological research on social
interacting with new "faceless” human-human mediati interactions to develop a computational model tapad
technologies such as voice mail, email and chathmodi and/or score the interaction behavior of a compbésed
which preserves means of conveying politeness BYPC in a given role and with a given action inteas,
making it explicit—such as the ubiquitous smilegda in described below.
email communications.

2. “Politeness” for Social

One application for simulated agents that exhibituaate, Interactions?

believable culture-specific social interaction babes is
in training soldiers for cultural awareness. Ibecoming
apparent that such training is important in asgisti
soldiers to work with local authorities and civile The
Nobel Peace Laureate Forum has designated Religi
and Cultural Conflicts as one of its five majornigs. The
DoD is well aware of problems that arise from crdtu
misunderstandings, as well as the value of edugati

The terms “etiquette” and “politeness” are liketyavoke
notions of formal courtesies and which dinner farkise.
ut politeness is a technical term and a well-gddi
phenomenon in anthropology, sociology and lingessti
having to do with the processes by which we deteemi
I,:fmd manage the “threat” inherent in communicatiod a



interaction between two intentional agents in aiaoc depend upon the social and cultural context of the
interaction—that is, agents that are presumed tcee halkehavior. Etiquette provides a way of modeling
goals and the potential to take offense at havhrgpsdé interactions and moves within a social and cultural
goals thwarted in any interaction where those tm@al context, and of predicting their impact on obsesver
attributes are relevant (cf. Dennet, 1989; Goffni#6§7). interpretations about the motives, understanding,
As we see below, politeness in this sense is thtbaddby knowledge and relationships of those who exhibénth
which we signal, interpret, maintain and alter poweAs we will develop below, believability in social
relationships, familiarity relationships and intexfations interactions means behaving in accordance with
of the degree of imposition or urgency of an act. expectations for an actor who knows the social
conventions and has a personal stake (persona bk
We use the term etiquette to refer to the set dhwarted) in the outcomes. Therefore, we focushis t
expectations about observable behaviors that alloproject on etiquette and its role in achieving ddibility.
interpretations to be made, in a cultural contakout If NPCs do not behave in accordance with etiquiettsed
those who do or do not exhibit them. Observablexpectations, one of two outcomes may result: eeit)
behaviors are interpreted against a frameworkigtiette they will not be perceived as believable, or (Dyttwill
expectations to allow conclusions about the podigsnof be misinterpreted—the trainee will draw false inferes
those we interact with, while simultaneously, weate about their relationships, intentions, etc. Iheitevent,
behaviors (consciously or unconsciously) on thdésbat they will be useless for training purposes—and wgete
the same etiquette framework--which dictates hoey th they may produce inaccurate expectations in stedehb
will be interpreted by those who observe them. sAsh, interact with them.
the formal and prescriptive etiquettes formulatgdvbiss
Vanmers and Emiy Foct are @ parculary SUSEeLol 3. A Model of Human-Humar
unwritten (and descriptive) etiquettes we encoyntea- Etiquette for Politeness
nipulate and react to as we move through our livée—t
etiquettes of the classroom, the locker room, thar-m
ketplace, etc. Etiquette refers to the expectedvas” in
context that allow participants to make inferenabsut
group membership, power relationships
formality/informality, degree of friendship, imparice of
information conveyed, etc. Violation of etiquettan
convey lack of regard, lack of acceptance of tteppsed
relationships, or can convey overriding concerrchsas a
critical threat.

A seminal body of work in the sociological and lirigfic
study of politeness is the cross-cultural studiesl a
resulting model developed by Brown and Levinson
(1987). Brown and Levinson noted that people acros
cultures and languages very regularly depart froiotly
efficient conversation by using an array of conaéomal
behaviors designed to mitigate or soften direct
expressions of desire, intent or command. A simple
example in English will illustrate the point: a® \gettle
down to a meal together and | ask you “Please fiass

It,” the use of “please” in that sentence is gessary

r a truthful, relevant or clear expression of wigh and
IS, in fact, an explicit addition of verbiage nefjuired to
express my intent (to have the salt passed to me).

Etiquette enables the interpretation of observab
behaviors—and thus it makes use of a wide range
verbal, physical, gestural and even more primitivedes
of interaction. For example, deference can be esgad
by posture, by quiet speech and/or by explicit raesk
such as titles and honorifics. The key is theo$eultural
expectations which allow interactants to interptie¢
behavior, or lack of behavior, in a predeterminashfon.
In this sense, there is a “cultural etiquette” asxted
with, say, infantry soldiers as opposed to clengaikers,
just as there is a one for marketplace negotiatinrthe
Middle East vs. an American shopping center.

Over years of cross linguistic and cross cultutaties,
Brown and Levinson collected and catalogued a huge
database of such violations of efficient conveosati
Their explanation for many of these violations is
embodied in their model of politeness, which wikk b
explained next.

3.1 Face threats in social interactions
As such, therefore, politeness and etiquette ang mech
at the forefront of determining the believabiliynca The Brown and Levinson model assumes that social
effectiveness of NPCs engaged in interactions witrer ~actors are motivated by two important social wargsed
social actors in training applications in militgrilelevant ©on the concept of face (Goffman, 1967) or, loosétg,
domains.  Believable behavior is behavior that isPositive social value a person effectively clairfer
understandable (i.e., the viewer can infer intesttibd the himself” (cf. Cassell and Bickmore, 2002, p. 6)ac€ can
behavior) and broadly consistent with the viewer§€ “saved” or lost, and it can be threatened oseored
expectations. Understandability and expectationgyrn, in interactions. Brown and Levinson further refitie



concept of face into two specific subgoals thatsaltial
actors can be presumed to have:

1. Positive face-an individual's desire to be held
in high esteem, to have his/her actions and
opinions valued, to be approved of by others, etc.

for

autonomy, to have his/her will, to direct his/her

2. Negative face-an individual's desire
attention where and when desired, etc.

Virtually all interactions between social agentwaive

some degree of what Brown and Levinson call Face

Threatening Acts (FTAs). My simple act of speaking

you, regardless of the content of my words, plaaes
demand on your attention that threatens your negati
This, then, is the reason for t

face, for example.
“please” in my request for salt: If | simply statgy desire
that you give me the salt as bald propositionaltein
(e.g., “Give me the salt”) | may efficiently commicate
that intent, but | have also been ambiguous abbether
or not | have the power or right or can otherwisenpel
you to give me salt. You might well take offendethee
implication that | could demand salt from you.

The “please” in the example above is an exampla of

politeness strategy used to “redress” or mitightethreat
contained in the request for the salt. Furthermtme

is a symmetrical relationship—S and H share the
same social distance. In training contexts, social
distance might derive from familial or clan
relationships among characters, or it might be tised
convey (or invite) a deeper degree of familiaritiyhw
an NPC tutor, sidekick or counselor.

P(H,S) is the relative power that H has over Swéto
comes from different sources in different cultuaesl
organizations. Clearly, a tutor needs to maintain
some power over a student, but NPCs representing
commanders, subordinates, or high or low status
citizens might all need to act, and to be handled
according to different etiquettes if face threats @

be minimized. Power is an asymmetric relationship
between S and H.

Ry is the ranked imposition of the raw act itself.
Some degree of imposition is culturally defined—it
may be inherently more of an imposition to request
food from a host in Western culture than in an Acab
one, for example. But imposition is also dependent
upon the roles and duties of the parties involved.
One reason a tutor can correct a pupil, even though
s/he might have lower power in the society, is that
correction is expected from the tutor and is, tfeeee

less of an imposition.

expectation that such a strategy be used in certain ) S
contexts is an example of etiquette that enabldown and Levinson themselves do not operationalize

interpretations. The etiquette which we believebéoin
play entitles us to conclude that those who used” in
an appropriate context are striving to play by ithies—
striving to be seen as polite; those who do not rave
striving to be polite for various reasons (perhaipsy
don't believe they need to be, perhaps their nstimimout
politeness are different, perhaps they are just)ud

3.2 Computing the severity of a face threat

The core of Brown and Levinson’s model is the cl&mat
the degree of face threat posed by an act is pedvizy
the function:

W, =D(S,H) + P(H,S) + R

Wx is the ‘weightiness’ or severity of the FTA x

these parameters; instead, they are offered astaijived
constructs. Recent work by Cassell and Bickmof&©22
and by Johnson (2004) has created numerical
representations for them. In Cassell and Bicknsore’
work, the resulting computational model was usedhas
component in a conversational agent (a real estate
salesperson) whose goal is to use small talk teease
familiarity to the point where a more face threatgn
conversational topic (such as personal income )esah

be introduced. Johnson has used a similar modektte

a pedagogical agent that is designed to maintaoh an
enhance learner confidence and motivation, by ioifler
advice and criticism in ways that protect the leamface

(cf. Johnson, 2004; Wang, et al.,, 2005). Our dusd
been to develop a computational formulation of the
Brown and Levinson algorithm for use in free-flogin
conversation and social interactions between huraads
agents in a simulation environment.

D(S,H) is the social distance between the speaker (

and the hearer (H).

Social distance is roughly-3

Redressing face threats

equivalent to familiarity—it increases with contact

and interaction, but may also with be based on @ince FTAs are potentially disruptive to human-homa
priori factors such as membership in the same familrelationships, we generally make use of redressive
clan or organization and perhaps on being in strategies to mitigate the degree of face threpbsad by

“familiar” setting as opposed to a formal one—aour actions.

Brown and Levinson offer an extensive

sporting event rather than a church. Social dégtan catalogue of universal strategies for redressingamized



according to 5 broad strategies. These are idtesdrin

Figure 1 ranked from least to most threatening. 1. w/o Redress,
baldly
The least threatening approach is simply not tthdo On record
FTA. At some threshold, in some contexts anc | /PotheFTA 2. Positive
cultures, it will simply be too threatening for sem < w/ Redress Politeness
FTAs to be performed, regardless of the amount c % 3. Negative
redress offered. At this point, the only viableattgy ) Politeness
is to avoid doing the act. g 4. Off record
c

If one is to do the FTA at all, then the least 5. Don't do the FTA
threatening way to do it is “off record”. Off ratb

FTA strategies are means of doing the act withra so Figure 1. Universal redress strategies as ranked/b
of “plausible deniability” by means of innuendo and Brown and Levinson (1987).

hints. An “off record” method of”asklng for saltsyrycture of mutually supporting and  incompatible
might be “I find this food a bit bland. approaches. We do not have space to present their

) findings in depth, but we note as an example thairt
If one does FTA overtly, then one can still undércuzgegorization of negative redress strategies 0

its degree of threat by offering redress aimedtaée  gjernate approaches, some of which are mutually
positive or negative face. Brown and Levinsors,,norting or conflicting, including:

suggest that negative redress will be more effectiv

(less threatening) than positive. Negative redvess  ge pegsimistic-“You're not going to pass me the salt,
strategies focus on H’'s negative face needs— 4o you?”

independence of action and attention. They mirémiz  pinimize the Impositior-“Could you just nudge that
the impact on H by being direct and simple in mgkin ¢t shaker over here?”

the request, offering apologies and deference, Gjye Deference-“Excuse me, sir, would you pass the
minimizing the magnitude of the imposition and/or  5to»

explicitly incur_ring a debt. _“I’m sorry, but I'd & Apologize—“I'm sorry to interrupt, but would you
very grateful if you could just pass me the salt” pass the salt?”
includes many negative redress strategies (apology,

incurred debt, minimization of the imposition). 4. An *Etiquette Quotient”

Positive redressive strategies target the hearer's Believable levels of Politeness
positive face needs—the desire that his/her needls an
wants be seen as desirable. These strategigscording to the Brown and Levinson model described
emphasize common ground between S and H fbove, people generally want to accomplish thealgo
noticing and attending to H, by invoking in-groupexpeditiously-- and this argues for minimizing resive
identity, by joking and assuming agreement andyor bstrategies. But they also experience a range @élsand
explicitly offering rewards/promises. “Hey buddy,personal pressures to not threaten the face ot ttuey
you want to pass me that salt, don't you?” usegiteract with (especially those with greater povr
positive redressive strategies including both an ishared familiarity)-- and this argues for extensive
group identity marker and assumed compliance.  redressive strategies.  The balance between these
pressures yields the selection of specific strategh
Finally, the most threatening way to perform an FTAontext. Brown and Levinson allude to, but don’t
is “baldly, on record,” without any form of redress explicitly include a factor representing the relati
In some cases where power of S over H is highveighting that an individual puts on his/her owralgovs.
familiarity is high and/or imposition is low, doiren  the face goals of others-- his/her general williesm
FTA with no redress may be the expected thing to d@independent of the other factors) to place othrexds
The “Give me the salt” example used above is a,balfirst. For want of a better term, we'll call tHaharacter”
unredressed form of performing that FTA. and introduce a term for it, abbreviated as C, with
character of speaker (S) being C(S). In other wjotioe
Brown and Levinson’s model doesn't stop at thaelgv degree of redress that a speaker S chooses toilube &
however. For positive and negative redressive afiid function of the degree of face threat inherentha act
record strategies, they offer a host of well-resieed (itself a function of P,D and R) and the speaker’s
examples from at least three different languagtioml character C(S).
groups (English, Tamil and Tzeltal) organized irgo



- S. If S and H are behaving familiarly (standingsgl
' together, interacting jovially, using nicknames;.gtare
~ known to be related as family members or friends,, e
7 T then O might conclude that the social distance D)
comparatively small between them. Finally, O \hdlve

@ ij his/her own culturally-based beliefs about the degof
imposition (R) of a given act (e.g., asking for ragns a

+ greater imposition than asking for help findingpadltion,

which is a greater imposition than asking for thmaej,
N o PRt but observed or known characteristics of the imtéva
./ N H<>\ may also serve to reduce the perceived R. For gheauif
\ S is known to have a duty (perhaps based on histhey

E:/jP;% Y% % ( or a standing request to provide certain infornmatoy
advice to H, or if H is not apparently engaged iy a

ongoing activity.

Figure 2. Graphical depiction of the Brown and

Levinson model and our proposed modifications to it Then, given his/her beliefs about these parame@isn

construct an estimate of the degree of face threat

But the above description, and indeed Brown angssociated with the bald content of the act. Feurtiore,
Levinson's primary focus, is from the perspectifetf®  given whatever information sihe possess about GJS),
speaker/actor (S) |_nteres_te_d in achieving intesacoals -5, adjust his/her predictions about the degree, an
and, presumably, in avoiding face threat to heaflds. therefore the types, of redressive actions that siight

We can characterize Brown and Levinson's modelypect to see used. Let us call this productetected
graphically as in the top portion of Figure 2. pedker .t (A)).

with a given character C(S), uses his/her knowlaxfghe
D, P, and R of a given context and desired FTArohep
to select one or more strategies from among a ey
base of culture-specific strategies resulting iapacific
action A, which is designed to both further S’s goals an
to avoid undue face threat to his/her interlocutors

But at the same time, O can actually perceivelzserved

act (A,). S performs an act that O will perceive as hgvin

g degree of imposition and, perhaps, various astati
fedressive actions. If the observed act and tipecsd

act are the same (perhaps within certain degrees of
tolerance), then the actor will be seen as believaht

In order to implement and make use of this model ipast with regards to his/herfits politeness-praugic
believable human-computer interactions (i.e., Wlﬂétiquette behaviors.

simulated agents), we need to take the perspecfien
observer/hearer (who may or may not be the one t

speaker is actually interacting with). This pertpe is b d
: . etween the expected act and the perceived aat. yén
represented graphically at the bottom of FigureHere, other humans fail to behave as we expect them haee

an observer (O) perceives an utterance that has b%I" the time without our labeling them “unbelievabl

4His seems to be because humans are generally Hvadre

predicting politeness behaviors is far from an éxac
science. We are generally more willing to revisg o

beliefs about aspects of the context or charadtat t

produced our initial predictions and then reasdbss$

interaction between S & H. Fundamental to our apph prgdptlon tharl we are to conclude that S IS acting
artificially. This metric may be computed over énas

is the claim that this construction process is ddagyely . . . . .
on the degree of match or mismatch between tryvell. If successive actions, with their associategrees

. ; . of redress employed, continue to violate O’s natiarf
redressive strategies actually used by S (as peddy the NPCs’ contrézx%/and P.D.R and C values, O mapsio
0) and those expected by O. ! X

to revise the assumed characteristics seeking eofset

) ) ) P,.D,R and C values that minimizes the delta between
Given his/her own observations or knowledge of thgypected and observed degrees of redress. If do su
context, O can construct an understanding of theqsgel s found, or if violations are extreme, sty give

parameters P, D, and R. For example, if S is @@bly {he game up and simply declare those behaviorseto b
older, richer, or is wearing insignia that makeldar that « nnelievable”.

s/he outranks H, then O might reasonably conclhd¢ t
the power distance (P) between them is large anor$a

i1‘?1erefore, one metric for believability is the delt

culturally-recognized redressive strategies. @ dias
access to additional cues from his/her perceptiothe
context and perhaps memory for past history. Gihese
cues, O's goal is to construct a picture of thditgress"
character of S and, through that, to the P, D arud Re



5. Algorithm Implementation and An implication of the Brown and Levinson model, tigh
Test Cases never overtly spelled out, is that the weightine$she
face threat must be fully compensated for, or ‘esded”

. . in normal interactions if the status quo in relasbips is
In work funded by a DARPA Small Business Innovationy we maintained. Therefore. the \?alue of Woul%l be

Research grant, we ha_\ve recently _completed theia_linl balanced by the “value” (V) of a set of redressigtions
gevelé)pm%nt of an dlithgette ,QUOtlint (dEQ) %)ng(;mb used in the interaction »A() if the interaction is to appear
azeh on drown an gylnsonsg\(ﬁr as es%rl eV@AD0«5rmal” or believable or without ulterior motive.In

and have demonstrated its capability to provideeetqu other words, we expect the value of the redressive

pogtenesls as;l,lessgents_é)f de!gh';]}est Cases. Puoeah strategies the speaker uses to equal or balanealie of
and results will be described in this section. the face threat s/he produces, or:

5.1 The EQ Algorithm W, = V(A,)

We have implemented a version of the Brown an
Levinson equation to use as a predictive modelhef t
believability of the redressive actions of a conspized
game character (a Non Player Character or NPQ)&gs i
pears to a human observer, with perceived aspdcts
context (D, P and R, as well as known history alibat
character, C, of the actors). NPCs which do ndiikei
the expected degree of polite redress (either bggbe
over- or under-polite) are expected to be seenithsre
unbelievable or to invite rethinking of what was g o= . R
previously understood about the D,P,R and C of the Bollx = BoiV(A) = BoiWs
context. For example, if a private bursts in of daptain
and issues a bald directive (“Get your coat on"jhaiit
any redress, an observer might well assume that t

degree of imposition (R) is less than might otheeabe not permit a detailed presentation of our method fo

Fhe case because the private Wag_chgrged withgpstioh accomplishing this, but we will summarize the basic
instructions, or that the familiarity between the”hpproach below

warranted it. Otherwise (and especially in a sated
environment), the observer might simply believet tia 5.2
private was behaving “unbelievably”. '

‘ilhis means that an Observer’s beliefs and weightiofg
the social distance, power and imposition relatiips
adjusted by belief about the character of the Sgreak
should be balanced by the Observer’'s belief abbet t
VAlue of the set of redressive behaviors used. eXpeess
this as a difference to give us an “incredibilitgt
“imbalance” metric which also serves as a perceived
politeness metric:

In order to use this metric to evaluate the imbedan
etween expected and observed levels of politervess,
st operationalize the various parameters. Spaes

Operationalizing EQ Terms

E di he B d Levi . In order to operationalize and quantify the Brownd a
Expanding on the Brown and Levinson equation, oyre,inson model described above, we first developed
implementation uses weights on each componentduw al

o . scalar values for the various politeness param@&ds R
the possibility to value D, P, and R differently féctor vau various poli p s

) 4 nd C. We proposed that the variables D(S,H), (H,
we suspect may u_nderlle some cultural differences nd Rx, as well as the various parties’ perceptiohs
resulting in the equation below:

them, be represented as continuous scalar valuogingg
from negative to positive infinity. The value ofig the
“balance point” or a nominal or equal value for keac
. . . scale, while positive values indicate that the disien is
Each Observer adds his/her own interpretationshef tincreased (and contributes to an increasingly “gigor

context. For example, D(S,H) could be expanded 9 ont FTA) and negative values indicate that it is
[Briw,x By:D(S,H)], representing Hearer's belief aboulyecreased (and is, in fact, building up the Heaager
the degree of social distance and the Hearer'sf@tiout h,, threatening him or her). For Power Differeatéhe
the appropriate weight for the social distance tete o5rer over the Speaker (P(H,S)), for example,laevaf
use Speaker belief g8 and Observer (who could also bey means that the power of the Hearer and the Speatte
a Speake_r or Hearer_) beliefdB similarly. This results in equal, that they are (exact) peers. Values grehger O
the following expansion for an Observer O: indicate that the Hearer (H) has increasingly gmeat
power (as values increase) relative to S and, fhexe
Bo:Wyx = {[B 0:w1xBo:D(S,H)] + [Bo:wxBo:P(H,S)] + that face threat increases whenever S addresse®/él.
[Bo:wsxBo:Ry} + Bo:C(S) proposed the following scale anchor points for rahi
American culture:

Wy = [wi-D(S,H)] + [we-P(H,S)] + [w-Rx] + C(S)



A value of -1000 is characteristic of the powerttha

CEO of a major company (as S) has “over” (or

relative to) a janitor in his/her company (as H)tlue
power that a parent has over a small child.
A value of -100 is characteristic of the power that

V(Ay) = V(A1) + V(A2 + ... V(Ay)

5.3  Evaluation Test Cases
This approach was then tested in a series of sasogial

professor has relative to a freshman student or iateraction vignettes crafted to represent (accgydo our

parent over an early teenage child.
A value of -10 is characteristic of the power that

American cultural intuitions) either normal/baladce
politeness, unbelievable over-politeness or unbalike

project manager in an informal research team hagdeness. Our goal was to determine if the equatiul
over project members, or the power that a parest h§coring technlques we had developed would track our

over an older teenager.
A value of 0 is characteristic of equal power betwe

intuitions for scenarios in which politness wasdoaled or
imbalanced in various ways. The level of face ahend

S and H; no or negligible difference—for exampleredress were varied over this set of vignetteshab high
the power relationship between two co-workers at tHace threat situations were paired with high levefs

same level and seniority.
A value of 10 is characteristic of the inverse loé t

redress (which should produce roughly normal, k=ddn
levels of redress) as well as low levels of redfggdsich

power described for -10 above—the power that aphould be highly imbalanced and perceived as very

older teenager or work team project member as

would have over (or relative to) a parent or prbjed

manage, as H, respectively.
Etc.

Similar scales were developed for D(S,H) and Rhe T

rgde—perhaps unbelievably so).  Similarly, very low
evels of face threat were paired with very highels of
redress (which should be perceived as over-polite,
perhaps unbelievably so) and with low levels ofresd
(which should be perceived as balanced and fully
believable). Examples of two such vignettes atesitated

character term (C) was represented as a simpIeevaIiEleIOW:

added or subtracted from the,Aum.

Vignette 1 —High Face Threat, High Redress, High

Next, we developed numerical valuations for variou?e“evab'“ty A low ranking soldier (i.e., a corporal, as

redressive behaviors based on the guidelines prdviy
Brown and Levinson as depicted in Figure 1 (illastg
the various redressive values of broad -classes
redressive strategies) above. Ranges of valueshéor
broad classes of strategies were defined as follaith
individual strategies within each class being amsiga
value within the designated range:

The value of the use of an individual positive

redressive strategy (see Brown and Levinson, p, 1
Figure 3, for a list of such strategies) will prdei
from 1 to 40 “units” of redress.

The value of the use of an individual negativ
redressive strategy (see Brown and Levinson, p,
Figure 4, for a list of such strategies) will prdei
from 20 to 60 units of redress.

Within the range defined above, a specific scores T wife

assigned to individual instances of redress whathirito
the category, as will be illustrated below.

The effects of multiple redressive strategies wsrered
as simply additive. We understand that this is
simplification, and that the efficacy of added e=tive
behaviors probably falls off, eventually becomirngsy

irritating. This means that the value V of a setNf
redressive actions A contained in interaction giien by
the function:
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indicated by uniform insignia) walks into the Malgor
office and the Mayor motions him quickly to a sedhe
sgldier takes off his hat and sits down, waitinglevithe
Mayor continues to write something. The Mayor dhés
up writing, puts down his pen and looks up at thielier
expectantly. The soldier then says, “I'm sorrynterrupt
you work, Mayor Fredrickson, but my name is Corpora
Jones and I've been put in charge of your escothdo
event tonight. | was wondering if it would be pibss for
u to let me know where | can meet your wife sat th
can get her there on time?”

Vignette 2—High Face Threat, Low Redress, Low
elievability As for vignette 1 above except that the
Soldier acts and speaks differently. Here, hetiapgs the
mayor while he is speaking, perhaps by puttingradhean

his shoulder, and says loudly, “Tell me where | oaeet
?H

Each of the eight vignettes was then assessed tising
operational scoring tables we had created. Fompia
for the first vignette the imbalance evaluationqaeded
as follows:

The corporal (as S) has lower power than the mayor
by a fairly large degree. That is, his “power
difference” relative to the mayor is fairly large—
perhaps slightly larger than our anchor point o®,10
yet less than the anchor point of 1000. We scored



Table 1. Redressive actions scored in Vignette 1.
Action and Interpretation Score
1. The soldier waits until the mayor is finishediamvites him to speak. This seems to be a very 60
explicit form of negative politeness (putting tht@er’s interests first) and, especially in thistamce
where the H was not actively engaged in anothevexsation, seems very potent.

2. The soldier takes off his hat. This is a sifml@ference in our culture, which is in turn affaif 50
potent negative politeness strategy.

3. The soldier apologizes for interrupting. This dlso a negative politeness strategy, though30
arguably a less potent one (though that may behhiglitigated by facial expressions and body
language).

4. The soldier uses an honorific. Moderately potemgative politeness strategy. 40
5. The soldier poses the FTA as a question. Commegative politeness strategy. 20

6. The soldier offers an explanation/reason fodimegthe information. Positive politeness strategy 35
seems particularly powerful in this case.

7. The soldier appeals to the Mayor’s (H’s) inté&sesPositive politeness strategy Powerful in this 30
context.

8. The soldier is hesitant and skeptical about dimmpe. A common but reasonably potent negative 30
politeness strategy.

TOTAL 295

that as P(H,S) = 300 (and, since there were nbhus, the imbalance score for this vignette, asutaied
cultural differences or speaker or observeby equation 6, would be: 295 — 313 = -18. Sinds th
misperceptions BP(H,S) = 300). vignette was intended to convey both high faceathamd
There is no particular familiarity between the twohigh redress and, thus, to be balanced and belgvélis
individuals in this vignette, but social distansenot score seems to be about right, falling very nees.ze
extreme either. They are from slightly different

“cultures” (military vs. civilian infrastructuresand For the second vignette, by contrast, we have & hig
show no evidence of prior relationship, but theg ardegree of face threat with virtually no redressaetions.
engaged in a common endeavor. The social distan€bis is unexpected and should be perceived asrueis.
between them is probably only slightly higher tigan This scenario should have a score much less thamolir
Thus, D(S,H) = 3. imbalance metric—indicating that there is substantia
The imposition of this request could be somewhatnredressed threat. This vignette was scoredllasvi
large. To ask after the location of one’s wife sa@

pick her up is comparatively threatening, though thFor the degree of face threat (Wx), we scored the
fact that this is in the mayor’s service shouldigaite ~ following:

this imposition (as the corporal reminds him). The

raw imposition is a short answer required from the The power relationship is identical to the above
mayor, characteristic of our level 10, so we assign P(S,H) = 300.

it: R,=10. - The social distance between them should also be
Since we have provided no reason to believe tleat th  identical to the above.

character of the corporal is anything other tham The imposition of this request could be large,

nominal, we will assume that C=0. especially in the absence of the reminder that ihi
the mayor’s interest, but it remains essentiallg th
This gives us a value of BN, as supplied by the left same request as in the previous vignette. Thus, we
hand portion of the equation above as: keep the imposition score the same: Rx = 10.

3+300+10=313 This gives us the same Wx score as in the first vignette

For the value of the redress applied W(Ave identified above: 3 +300 +10 = 313.

and scored the set of redressive actions in Table 1



Table 2. Redressive actions scored in Vignette 2.
Action and Interpretation Score

1. The soldier is very brief and therefore, takie lof the mayor’s time. This could be countedsa | 30
negative politeness strategy of directness (afimia very effective or unambiguous one).

2. This could perhaps also be counted as an exashie positive politeness strategy of optimisrd ari0
assumed compliance—though again, not unambiguously.

TOTAL 40

For the value of the redress appliedAy)(we see none of

the redressive strategies used above. At best, tBe Conclusions and Future Work
redressive strategies illustrated in Table 2 aeslus

) o ) An ability to score the believability of the social
Thus, the imbalance score for this vignette, fr@mation interaction behaviors of an NPC is important beeaitis
6, would be: 40 - 313 = -273. This again seembeo a|lows for machine reasoning about how social atton

about right—a score much less than zero for a vignetmoves” will be perceived. Thus, when fully
that was intended to include much more threat thagperationalized, this algorithm holds the potential
redress. become a general, reusable, computational apprtzach

) o _ ) equipping an NPC with the ability to evaluate thenan
An evaluation similar to that described above wasied player’s actions given what it knows about P,D,Rl &h
out for a total of eight vignettes and the quatiti®@ and therefore, to reactively take offense or take
algorithm tracked predictions for rude, polite @mminal advantage. Similarly, it can equip NPCs with thédity

perceived etiquette levels very closely. As shown to determine appropriate behaviors to exhibit ideorto
Figure 3, all vignettes that were intended as “m@fii fyrther their ends.

interactions (that is, using about the amount dfess as
would be eXpeCted in American culture for the antafn The use of Brown and Levinson’s model and theory to
redress offered) scored within +/- 100 points abzeAll  jnform a module for reasoning about social intedoact
vignettes that were expected to be seen as ovite-pobehaviors guarantees that the module will be usaldn
scored well higher than 100 points; while all thetre jts reasoning about and scoring of abstract paien
eXpeCted to be seen as 0ver|y rude scored Summnti “moves”. Any such module will need to be equipped
less than -100 points. with culture-specific knowledge bases, howeveertable
reasoning from the observable behaviors in a ailtery.,
While the above example was based on one indi\/k;iualpursed lips or a rigid hand-to-eyebrow salute) he t
scoring assessments (Dr. Miller's), we have sincgpstract etiquette “moves” (and therefore, polissne
replicated this work with two other “raters” followg & jmplications) over which the model's parameters are
brief training session from Dr. Miller. Each rat#ten scored. This has the practical implication that general
scored the vignettes according to the guidelines @gcial interaction reasoning of an NPC or otherustion
described above (and in more detail in our trainingan be effectively modularized, and, thus, largengs in
documentation). The results of the three ratarsfes for  simulation code development can be realized.
the eight etiquette scenarios were then statifticalFyrthermore, basic game storylines or training nhesiu
compared. The top-level imbalance metric (IX)w&0 a and even specific characters can be easily trapsfosm
Robinson’s A correlation of .931 among the threfema  one cultural milieu to another—enabling the villgméest
across the 8 vignettes, and the two major subfa¢tace who the player had to interact with to get intallige
Threat Weight—\W and composite Redress Value—information in a Kosovo training game to take o th
V(Ay)) the Robinson’s A correlations were.950 and .868ylture-specific behaviors and reactions of an iniatie
respectively. These values are all well aboveiticathl Iraq training game. In each case, new knowledgedaf
correlation thresholds of .7 or .8 for multiple gedrating  culture-specific politeness behaviors would needbéo
correlations. ThUS, this Study lends Welght to bledief deve]oped (and, of course, checked for accurag}eéoh
that we have identified a reliable method of S(@ﬁhe new game, but the core game Story"ne(s) and ct@rac

degree of politeness vs. expectations in socigbtise— roles, general actions, motivations, capabilitis,, could
at least within an American cultural setting. remain unchanged.



500
Sc. 1, Sc. 1, Sc. 1, Sc. 1, Sc. 2, Sc. 2, Sc. 2, Sc. 2,
400 V.1 V.2 V.3 V.4 V.1 V.2 V.3 V.4
300 )
“Unbelievable”
200
o | e . Potential “Believ-
[ ability” range
-100
-200 .
“Unbelievable”
-300
-400
Bal. Neg. Pos. Bal. Bal. Neg. Pos. Bal.
Expectation based on Vignette Design
Bal. = Balanced, EQ near 0, Believable
Neg. = Negative, EQ << 0, Unbelievably under-polite
Pos. = Positive, EQ >> 0, Unbelievably over-polite
Figure 3. Imbalance scores for all eight vignettes

We are currently engaged in a follow on experiment
further tune and validate the predictions of thgoethm
by exploring the set of vignettes described aboith &

which NPCs can exhibit—and thus, richer interaction
capabilities which will, by allowing greater and reo
user-driven exploration capabilities, have payoffserms
of the engagement and training effects in the apptins

much larger audience of American college students which they are used.

Concurrently, we are working to integrate our aildyn
and its associated representation and reasoningagp
into a social interaction simulation involving mple
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