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Abstract

A significant and prevalent aspect of human behaas
opposed to attitudes and beliefs) which is affedigctul-
tural differences is communication style. We hbeen de-
veloping computational models of an important auilly-
varying aspect of communication: “politeness” areti-*
quette” in social interactions and its role in fthing and
managing power and familiarity relationships, uigenn-
debtedness, etc. A valid computational model chdnter-
actions would enable the creation of better sinoat and
games for language and culture training, as wedid$n the
design of materials and machines to better servelmaes of
a given culture. We have developed such a modsdan
a rich, universal theory of human-human politenasd
“etiquette”. This model links observable and inéetras-
pects of social context (power and familiarity telaships,
imposition, knowledge about character), which haué
ture-specific values, to produce expectations afpalite-
ness behaviors (also culturally defined). By usihgerva-
tions of politeness behaviors (or their lack), saene model
permits inferences and updates about those agsbWe
briefly describe the algorithm we have developed da-
scribe results from two validation experiments iy
first trained, and later untrained raters. Weehased this
model in other work to guide simulated game agéenis-
terpreting etiquette directed at them and in gamaygo-
liteness behaviors in response. While other mettaidn-
teractive behavior generation are available (éoghavior
scripting) our modular, computational approach show
promise for reducing software development costgarid-
creasing the breadth of an agent’s social intevadbehav-
ior through the creation of modular, cross-cultietdjuette
libraries.

Introduction

Our interest in cultural differences and similastiis pri-
marily focused on interactions between membersgftdrd
ent cultures. While cultural differences and samiles
may be of interest in their own right, that intérisssome-
what academic. It becomes practical when we neeapbt
a job done with team members coming from differaurit
tures, or we need to communicate information anihiob

resulting actions from members of another cultuféhis
makes apparent the role sécial interactior—that is, in-
teractions based on the social characteristicsaasdmp-
tions of each agent as an intentional entity (D&nt@89)
and drawing from culturally familiar patterns ofpecta-
tions about appropriate behaviors among such agants
cross cultural studies. While the study of oualliy-
correlated attitudes, cognitive styles, and senakimg
mechanisms, not to mention specific attributes histb-
ries of alternate cultures, are all important, @actin a
multi-cultural exchange almost inevitably involveem-
munication—and that frequently (though not always)
means verbal and non-verbal exchange betweenigetedl
agents by means of language and gesture.

There has been much theoretical and basic resesarch
identifying cultural patterns (Hofstede, 2001) drwiv cul-
tural factors affect cognitive processes (Niski#if)3), but
none provides a direct link of these cultural fastm hu-
man performance, nor is readily amenable to computa
tional modeling at a fine level of granularity. &hesearch
to date has provided valuable insights on how tiactire
and ‘quantify’ culture, but has rarely resultedconcrete,
quantitative models which predict or account fomiaum
behavior—and especially not at the micro-level ofnan
communication. Cultural factors, mingled with siioaal
context and personal preferences, manifest intoamum
behaviors that are difficult to analyze and tegsata

An additional challenge lies in finding performangbe-
nomenon that are both predictable from culturaidieecand
are worth predicting—that is, that have valuablecontes.
There is little doubt that cultural factors do affperform-
ance. For example, Nisbett has found that Northedm
cans and South East Asians see different objecthen
same picture due to what he calls field depend¢Nie
bett, 2003), implying cognitive differences in gatt rec-
ognition, problem solving, and decision making Iskil
among cultures, all of which contribute to perfonoe.
But it has proven difficult to trace the chain afusality



from these differences to actual, valuable behaVidif-
ferences.

We have instead focused on developing a concretéemo
of observable human behaviors—specifically communica
tion behaviors having to do with etiquette and teoless—
which in turn have relevance for human performaatit;
tudes and broader decision making.

"Politeness" for Social Interactions?

The terms “etiquette” and “politeness” are likédyevoke
notions of dinner forks and curtsies. Baglitenessis a
well-studied anthropological, sociological and limggic
phenomenon. It is the processes by which we daterm
and manage the “threat” inherent in communicatiea b
tween intentional actors which are presumed to lypats
and the potential to take offense at having thoselsy
thwarted (cf. Dennet, 1989; Goffman, 1967). Pabiss is
one means by which we signal, interpret, maintaid a
alter social relationshipsEtiquetteis the code by which
we signal politeness. It makes use of verbal, gaysges-
tural and even more primitive modes of interactiofor
example, deference can be expressed by posturguiby
speech and/or by explicit markers such as titlestenor-
ifics. The key is the set of cultural expectatiovisich al-
low interactants to interpret the behavior, or lalbehav-
ior, in a predetermined fashion. In this senserdhs a
“cultural etiquette” associated with, say, infansgldiers
as opposed to clerical workers, just as there ime for
marketplace negotiations in the Middle East vsAareri-
can shopping center.

As such, therefore, politeness and etiquette &t le our
sense) should be very much at the forefront ohiigi and
managing social interactions, and they should pldgrge
role in determining the believability and effectiess of
simulations and training materials. Believable débr is
behavior that is understandable (i.e., the vievaar infer
intent behind the behavior) and broadly consisteith a
domain expert's (e.g., native speaker’s) expectstioun-
derstandability and expectations, in turn, depeponuthe
social and cultural context of the behavior. Etitj@ pro-
vides a way of modeling interactions and moves iwitn
social and cultural context, and of predicting thHeipact
on observers’ interpretations about the motivesieun
standing, knowledge and relationships of those ediubit
them. Therefore, we have focused on modeling etiigque
and its role in achieving believability. If simtéa charac-
ters do not behave in accordance with etiquettedbax-
pectations, one of two outcomes may result: eithethey
will not be perceived as believable, or (2) thell e mis-
interpreted—the trainee will draw false inferencé®w
their relationships, intentions, etc. In eitheremry they
will be useless for training purposes—and worse tyety
may produce inaccurate expectations in students iwho
teract with them.

A Model of Human-Human Etiquette for Po-
liteness

A seminal body of work in the study of politenessttie
cross-cultural studies and resulting model developg
Brown and Levinson (1987). Brown and Levinson dote
that people across cultures and languages regudapgrt
from strictly efficient conversation by using consational
behaviors designed to mitigate or soften directresgions
of desire, intent or command. A simple illustatiorEng-
lish would be: as we settle down to a meal togethask
you “Please pass the salt.” The use of “pleasehan sen-
tence is unnecessary for a truthful, relevant earcckxpres-
sion of my wish and is, in fact, not required t@rss my
overt intent. Over years of cross linguistic amdss cul-
tural studies, Brown and Levinson collected a hdg&a-
base of such violations, and developed a modekpamm
their occurrence, which will be explained next.

Face threats in social interactions

The Brown and Levinson model assumes that soctaltsaic
are motivated by two important social wants basedhe
concept of face (Goffman, 1967) or, loosely, thesitive
social value a person effectively claims for hirfisétf.
Cassell and Bickmore, 2002, p. 6). Face can bestSaor
lost, and it can be threatened or conserved indot®ns.
Brown and Levinson further refine the concept aefinto
two specific subgoals that all social actors capiesumed
to have:

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

2. Negative face-an individual's desire for autonomy, to
have his/her will, to direct his/her attention wia@nd
when desired, etc.

Virtually all interactions between social agents &r some

degree Face Threatening Acts (FTAs). My simpleddct

speaking to you, regardless of the content of mydegjo
places a demand on your attention that threatens yo
negative face, for example. This, then, is thesador the

“please” in my request for salt; If | simply statey desire

as bald propositional content (e.g., “Give me th#"sl|

would be ambiguous about whether | have the power o

right to compel you to give me salt. You might heke

offense at the implication. The “please” is thusexdres-
sive” strategy which mitigates the threat. Funthere, the
expectation that such a strategy be used is an @zaof
etiquette that enables interpretations. The etigus the

“rule” that entitles us to conclude that those whse

“please” are striving to play by the rules—strivitm be

seen as polite; those who do not are not strivariget polite

for various reasons (perhaps they don’t believey tieed
to be, perhaps their notions about politeness #fereht,
perhaps they are just rude).



Computing the severity of a face threat

The core of Brown and Levinson’s model is the claliat
the degree of face threat posed by an act is pedviy the
function:

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

- Where, W is the ‘weightiness’ or severity of the FTA x
- P(H,S) is the relative power that H has over Swétds
an asymmetric relationship.

- D(S,H) is the social distance between the speaRgr (

and the hearer (H). Social distance is roughlyithe
verse of familiarity and is a symmetric relationshi
- Ry is the ranked imposition of the raw act itself.

Brown and Levinson themselves do not operationalize

these parameters; instead, they are offered astajive
constructs. Work by Cassell and Bickmore (2003) an
Johnson and Rizzo (2004) has created numericatsepr
tations for them toguide, respectively, a simulatea es-
tate agent in making small talk and a pedagogigahtin
offering advice and criticism. Our goal has beende-
velop a computational formulation of the Brown drel/-
inson algorithm for use in free-flowing conversatiand
social interactions between humans and agentsimala-
tion environment.

In our implementation of Brown and Levinson, desed
below, we add an additional term. They allude kot
don't explicitly include, a factor representing thedative
weighting an individual puts on his/her own goass the
face goals of others-- his/her general willingnesplace
others’ needs first. We have called that term fabter”
and introduce a term for it, abbreviated as C(3)tfe
character of speaker (S).

Redressing Face Threats

Since FTAs are potentially disruptive to human-homa

relationships, we generally make use of redressikege-
gies to mitigate the degree of face threat impdsedur
actions. The core of Brown and Levinson’s modethis
claim that the degree of face threat posed by amast be
redressed or balanced by the value of the politehebav-
iors used if the social status quo is to be maieihi That
is:

' Wx @V(Ax)

- Where W, is the “weightiness” of severity of a face

threat x, and

- V(A)is the combined redressive value of the set of

politness behaviors (Aused in the interaction.

If less redress is used than is perceived as regeskat is

if W, >> V(A,), then the utterance will be perceived as

rude and the hearer may seek alternative explarsatio
interpretations for the behaviors, as will be d&sad be-
low. If more politeness behaviors are used than per-
ceived amecessary, that is if W< V(A,), thenthe utter-

1. w/o Redress,

baldly
~ On record
[}
[ Do the FTA 2. Positive
< .
= w/ Redress Politeness
3 3. Negative
2 Politeness
£ 4. Off record
£

5. Don't do the FTA

Figure 1. Universal redress strategies as rankedyb
Brown and Levinson (1987).

ance will be perceived as “over-polite” or obsegsiand,
again, ulterior motives for the behaviors or utterinter-
pretations of the context may be sought.

Brown and Levinson offer an extensive cataloguertf
versal strategies for redressing, organized acegrth 5
broad strategies. These are illustrated in Figuranked
from least to most threatening.

- The least threatening approach is simply not tateo
FTA. Some FTAs simply can't be performed without
insult, regardless of the amount of redress offered

- Off record FTA strategies are means of doing thie ac
with “plausible deniability” by means of innuendoca
hints. An “off record” method of asking for salight
be “I find this food a bit bland.”

- Overt FTA can still be mitigated by offering redses
aimed at either positive or negative face. Browd a

Levinson suggest that negative redress will be more

effective. Negative redressive strategies focusin

negative face needs—independence of action and at-
tention. They minimize the impact on H by being di
rect and simple in making the request, offeringlapo
gies and deference, minimizing the magnitude of the
imposition and/or explicitly incurring a debt.

- Positive redressive strategies target the heapesgive

face. These strategies emphasize common ground be-
tween S and H by noticing and attending to H, by in
voking in-group identity, by joking and assuming

agreement and/or by explicitly offering re-
wards/promises.

- Finally, the most threatening way to perform an HEA
“baldly, on record,” without any redress.

Brown and Levinson’s model doesn't stop at thatelev
however. For positive and negative redressive athde-
cord strategies, they offer a host of well-reseadcbxam-
ples from at least three different language/cultyireups
(English, Tamil and Tzeltal) organized into a stase of
mutually supporting and incompatible approachese dv
not have space to present their findings in deptit, we
note as an example that their categorization ofatieg
redress strategies contains 10 alternate approadmae of
which are mutually supporting or conflicting, inding:



- Be Pessimistic—"You're not going to pass me thé, sal
are you?”

- Minimize the Imposition—"Could you just nudge that
salt shaker over here?”

- Give Deference—"Excuse me, sir, would you pass the
salt?”

- Apologize—"“I'm sorry to interrupt, but would you gs
the salt?”

An “Etiquette Metric’—Believable levels of
Politeness

According to the Brown and Levinson model described
above, people generally want to accomplish theialgo
expeditiously-- and this argues for minimizing reskive
strategies. But they also experience a range @élsand
personal pressures to not threaten the face of thuesy
interact with (especially those with greater poweshared
familiarity)-- and this argues for extensive redies
strategies. The balance between these pressetlds e
selection of specific strategies in context.

As stated above, the core of the Brown and Levinson
model is the notion that the relationship betweanef
threat weight and amount or value of redressiveabieins
used determines whether an interaction is percea®d
nominal, rude or overly polite. Of course, an uidial’s
perception of the rudeness of an interaction wilturn, be
dependent on that individual's perceptions of tlaeef
threat and redress involved. We have expressedéla-
tionship as follows. Perceived politeness is acfiom of
the Perceived Imbalance (I) between the perceiezped
of face threat in an interaction and the percemeunt or
degree of redress used. We can express this as:

Bo:lx = Bo:V(Ay) — Bo:W,

Where B, is the Belief of Observer O about the other terms
in the equation and, lis the perceived Imbalance () of
interaction x. Thus, this equation says that tebelked
imbalance as perceived by Observer O of interactiwill

be the difference between the value of the redressits A

in X (as perceived by O) minus the amount of faceat W
(as perceived by O)—which is itself a function bé tOb-
server’s beliefs about the P, D, and R terms defatgove.
Imbalance will be positive when more redressiveitpol
ness behaviors were used than there was face threat
sent—corresponding to the overly polite or obsediou
condition. | will be negative when less redress is used
than there was threat—a rude condition.

This model also explains a fundamental issue apolite-
ness use—namely, the fact that the same set depetis
behaviors, used in different contexts, may well fua-
ceived as anything from appropriate to rude or ggadite.
It is clear that the same degree of redressiveevall{A
Bo)) may be too much, too little or just right depemggdon
the value of the face threat present. Of coutss,léaves

open the question of how face threat is determin€bis

aspect of our implementation of the Brown and Lsem

theory will be discussed next, followed by a diséos of

how we assess redressive actions and their valitghrw
this framework.

Algorithm Implementation and Test Cases

In work funded by a DARPA Small Business Innovation
Research grant, we have recently completed theialini
development of an “Etiquette EngineTM” (EE)—an algo-
rithm based on Brown and Levinson’s work as desdib
above and have demonstrated its capability to deoeix-
pected politeness assessments both in controlktd ie-
volving project team members and now also in open s
veys involving university students unaware of ourdel.
Our approach and results will be described ingbigion.

The EE Algorithm

We have implemented a version of the Brown and i-evi
son equation to use as a predictive model of thieuzbil-
ity of the redressive actions of an actor (wheth@&nan or
non-player character (NPC) in a game or simulatiowi-
ronment) as it appears to a human observer, witteped
aspects of context (D, P, R and C). Actors whiohnadt
exhibit the expected degree of polite redress €eitty be-
ing over- or under-polite) are expected to be seenither
unbelievable or to invite rethinking of what wagyiously
understood about the D,P,R and C of the contert. ek-
ample, if a private bursts in on his captain asdés a bald
directive (“Get your coat on”) without any redreas, ob-
server might well assume that the degree of imjpos{R)
is less than might otherwise be the case becaegeritrate
was charged with giving such instructions, or tthet fa-
miliarity between them warranted it. Otherwised&spe-
cially in a simulated environment), the observergkmi
simply believe that the private was behaving “uidyel-
bly.”

The algorithm we have created operationalizes theae
tions described above. Expanding on the Brownland

inson equation, our implementation uses weighteach
component to allow the valuing D, P, and R diffeleita

factor we suspect may underlie some cultural diffees),
resulting in the equation below:

Wi = [wi-D(S,H)] + [we-P(H,S)] + [we-R] + C(S)

Each Observer adds his/her own interpretationb@ton-

text. For example, D(S,H) could be expanded tgBx

Bn:D(S,H)], representing Hearer’s belief about thgrde

of social distance and the Hearer's belief aboatappro-

priate weight for the social distance term. We 8peaker
and Observer (who could also be a Speaker or Helagar
lief similarly (Bs: and By;). This results in the following
for an Observer O:



Bo:W, = {[B 0:W1XBo:D(S,H)] + [Bo:w>%Bo:P(H,S)]
+ [BO:W3XBO:RX]} + BoC(S)

As noted above, the assumption of this model i t
the perception of an interaction in context will b
determined by the degree to which the weightinésg
the face threat is compensated for, or “redresse
Therefore, the value of Wx should be balanced by
“value” (V) of a set of redressive actions usedhia

interaction x A,) if the interaction is to appear “nor
mal” or believable or without ulterior motive. I
other words, we expect the value of the redress
strategies the speaker uses to equal or balance]
value of the face threat s/he produces. We expi
this as a difference to give us an “incredibilitgf
“imbalance” metric which also serves as a percei\
politeness metric:

Table 1. Two sample vignettes.

Vignette 1—High Face Threat, High Redress, High Believabilit

A low ranking soldier (i.e., a corporal, as indezby uniform in-
signia) walks into the Mayor's office and the Mayastions him
quickly to a seat. The soldier takes off his hat aits down, waiting
while the Mayor continues to write something. TWayor finishes up
writing, puts down his pen and looks up at the isoldxpectantly. The
soldier then says, “I'm sorry to interrupt you wokkayor Fredrickson,
but my name is Corporal Jones and I've been pehiange of your
escort to the event tonight. | was wondering viidtuld be possible for
you to let me know where | can meet your wife st ttcan get her
there on time?”

Vignette 2—High Face Threat, Low Redress, Low Believability
As for vignette 1 above except that the soldies acid speaks differ-
ently. Here, he interrupts the mayor while hepisaking, perhaps by
putting a hand on his shoulder, and says loudlg|l“e where | can

Bollx= Bo:V(A)) — Bo:W,

meet your wife?”

In order to use this metric to evaluate the imbegabe-

tween expected and observed levels of politenessnust

operationalize the various parameters. Space doés
permit a detailed presentation of our method fazoat

plishing this, but we will summarize the basic a@wh

below.

Operationalizing EE Terms

To operationalize and quantify the Brown and Leoins
model described above, we first developed scaltuega
for the politeness parameters P,D and R. Theskessca
were initially for basic American culture, but wee
since experimented with representing Pashtu cuiiura
similar approach with reasonable success. We repred
the variables, as well as various parties’ peroagtiof
them, as continuous scalar values ranging fromthegto
positive infinity. The value of 0 is the “balanpeint™--a
nominal or equal value for each scale, while positial-
ues indicate that the parameter is increased (anttilo-
utes to an increasingly “weighty” or potent FTAggative
values indicate that it is decreased (and is mgldip the
Hearer rather than threatening him or her). Fard?dif-
ference of the Hearer over the Speaker (P(H,S))am-
ple, a value of 0 means that the power of the Hemnd
the Speaker are equal, that they are (exact) peéatues
greater than 0 indicate that the Hearer (H) haseagingly
greater power relative to S and, therefore, theg fdareat
increases whenever S addresses H. Similar scades w
developed for D(S,H) and Rx. The character terjnw@&s
represented as a simple value added or subtractadthe
W, sum.

Next, we developed numerical valuations for varioes
dressive behaviors based on the guidelines provimed

Brown and Levinson as depicted in Figure 1 above.

Ranges of values for the broad classes of strategere
defined as follows, with individual strategies viitreach
class being assigned a value within the designatege:

- The value of the use of an individual positive esdive
strategy (see Brown and Levinson, p. 102, Figure 3,
for a list) will provide from 1 to 40 “units” of dress.

- The value of the use of an individual negative esdive
strategy (see Brown and Levinson, p. 131, Figure 4,
for a list) will provide from 20 to 60 units of resbs.

Within the range defined above, a specific score ws
signed to individual instances of redress whichifeb the
category, as will be illustrated below.

The effects of multiple redressive strategies vea@ed as
simply additive. We understand that this is a dificp-
tion, and that the efficacy of added redressiveabieis
probably falls off, eventually becoming simply iating.
This means that the value V of a set of N redresastions
A contained in interaction x is:

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

Evaluation Test Cases

This approach was tested in a series of samplalsotér-
action vignettes crafted to represent (accordingotw
American cultural intuitions) either normal/baladcpo-
liteness, unbelievable over-politeness or unbelitva
rudeness. Our goal was to determine if the equaditd
scoring techniques we had developed would trackimur
tuitions. The level of face threat and redressewearied
over this set of vignettes so that high face thsitations
were paired with high levels of redress (roughiiabaed)
as well as low levels of redress (highly imbalaneenxil
rude). Similarly, very low levels of face threa¢ns paired
with very high levels of redress (over-polite) amith low
levels of redress (balanced). Examples of two sueh
gnettes are illustrated in Table 1.



Table 2. Scoring of Redressive Behaviors used irignette 1.

Action and Interpretation Score
1. The soldier waits until the mayor is finished amvites him to speak. This seems to be a vepji@iform of negative 60
politeness (putting the other’s interests firstl,agspecially in this instance where the H wasastively engaged in another

conversation, seems very potent.

2. The soldier takes off his hat. This is a sifjdeference, which is in turn a fairly potent négapoliteness strategy. 50

3. The soldier apologizes for interrupting. Thislso a negative politeness strategy, though bhgadess potent one (though th
may be highly mitigated by facial expressions aodydanguage).

at 30

4. The soldier uses an honorific. Moderately pbtergative politeness strategy. 40
5. The soldier poses the FTA as a question. Commagative politeness strategy. 20
6. The soldier offers an explanation/reason fodimegthe information. Positive politeness strategy 35
7. The soldier appeals to the Mayor’s (H's) intesedPositive politeness strategy Powerful in tustext. 30
8. The soldier is hesitant and skeptical about diampe. A common but reasonably potent negatiVitepess strategy. 30
TOTAL 295

Evaluation 1—Trained Rater Correlations

Each of the eight vignettes was then assessed tisang
operational scoring tables we had created for Huelsitu-
ational context parameters (P, D, R, and C) andtler
values of the individual redressive actions uséar ex-
ample, for the first vignette the imbalance evabrapro-
ceeded as follows:

The corporal (as S) has lower power than the maya
fairly large degree. Their “power difference” mirfy
large—perhaps slightly larger than our anchor pofnt
100, yet less than the anchor point of 1000. Véeest
that as P(H,S) = 300 (and, since there were nairallt
differences or speaker or observer misperceptions
Bo:P(H,S) = 300).

There is no particular familiarity between the timdli-
viduals in this vignette, but social distance i¢ ar-
treme either. They are from slightly different I'cu
tures” (military vs. civilian infrastructures) arshow
no evidence of prior relationship, but they areasyegl
in a common endeavor. The social distance between
them is probably only slightly

that C=0.

This gives us a value of BN, as (using the left hand por-
tion of the equation) as: 3 + 300 + 10 = 313.

For the value of the redress appliedAy) we scored the
set of redressive actions in Table 2.

Thus, the imbalance score for this vignette, asutated
by our equation, would be: 295 — 313 = -18. Sitlus
vignette was intended to convey both high faceathasd
high redress and, thus, to be balanced and bel&vahis
score seems to be about right, falling very nean.zd-or
the second vignette, by contrast, we have a higjnedeof
face threat with virtually no redressive action3his is
unexpected and should be perceived as very rudas T
scenario should have a score much less than 0 oimeu
balance metric—indicating that there is substaniiale-
dressed threat. This vignette had the sametibutes as
Vignette 1 and was was scored as having only 40tpaif
redress, thus giving ap $core of 40-313 = -273. Thisis a
strongly negative score—as we expected for an ictiera
intended to be perceived as rude.

500

higher than 0. Thus, D(S,H) 4
3

Sc. 1,
V.1

Sc. 1,

400 V.2

Sc. 1,
V.3

Sc. 1,
V.4

Sc. 2,
V.1

Sc. 2,
V.2

Sc. 2,
V.3

Sc. 2,
V.4

The imposition of this reques{

could be somewhat large. T
200

“Unbelievable”

ask after the location of one’s
wife so as to pick her up i§ 10

comparatively threatening, 0
though the fact that this is in the

-100

Potential “Believ-
ability” range

mayor’s service should mitigate
-200

this imposition (as the corpora

reminds him). The raw imposi{ -0

“Unbelievable”

tion is a short answer requireq

from the mayor, characteristid
of our level 10, so we assigne

Bal. Neg.

Expectation

Pos.

Bal. Bal. Neg.

based on Vignette Design

it: R,=10.
Since we have provided no reasdg
to believe that the character o
the corporal is anything othe
than nominal, we will assums

Bal. = Balanced, EQ near 0, Believable
Neg. = Negative, EQ << 0, Unbelievably under-polite
Pos. = Positive, EQ >> 0, Unbelievably over-polite

Figure 2. Imbalance scores for all eight vignettes




Table3. Correlations between mean scores provide:
trained team member using the EE algorithm andauned
college students.

Variable Asked About | Correlation | Significant?
Power Relationship (= P) .867 --
Familiarity (= D) .881 --
Imposition (= R) .766 --

Overall Politeness () | .892 yes

An evaluation similar to that described above wasied

out for a total of eight vignettes and the quatititaalgo-

rithm tracked predictions for rude, polite or noaliper-

ceived etiquette levels very closely. As showifigure 2,

all vignettes that were intended as “nominal” iatgions
(that is, using about the amount of redress as dvbel
expected in American culture for the amount of esdr
offered) scored within +/- 100 points of zero. Rifjnettes
that were expected to be seen as over-polite scwedd
higher than 100 points; while all that were expédte be
seen as overly rude scored substantially less than

points.

While the above example was based on one indivilual

scoring assessments (Dr. Miller's), we have singgli+
cated this work with two other “raters” following laief
training session. Each rater was a member of thggt
team and was generally familiar with the Brown dued-
inson model and our use of it, but not of the siiescores
that Dr. Miller had produced. Each rater scoreel i
gnettes and the results of the three raters’ scoees then
statistically compared. The top-level imbalancstn (1)

perceptions of the actors, their relationships,dbgree of
politeness used and whether or not they regardehtar-
action as normal, rude or overly polite.

Correlations between participants’ ratings of teéevant
model parameters and our own ratings remained higty,
as shown in Table 3. Pearson correlation coefficseores
are reported for a comparison of the project teatimg
with the untrained participants’ mean rating. $#igance
was assessed at the p<.01 level (two-tailed). oAigin
these correlations are very high in general, thallsnum-
ber of cases evaluated (only four means were asbdss
the P, D, and R ratings, since the relationship®ewdenti-
cal in pairs of vignettes) kept many of the relasbips
statistical significance.

Participants were also asked whether they changbeifd
about the P and D values after they had seen thente
used in the vignette. Since some vignettes useslslef
politeness rated nominal by our scoring algorithilev
others used either unexpectedly high or low lewdlpo-
liteness, we hypothesized that if our model wergem,
then more participants would be willing to changeit
ratings after seeing the vignettes with “off-nonfingo-
liteness rather than those with nominal politeness.

As can be seen in Figure 3, a higher percentagauici-
pants generally reported willingness to changer tfa¢ings
in response to the off-nominal vignettes rathemthiae
nominal ones, though this effect was more pronodirice
Power Distance than for Familiarity (Social Distapcat-
ings. Table 4 reports the overall percentage dfgipants,
taken over the four vignettes in each conditiomgimal vs.
off-nominal politeness) who reported wanting to roipa
their ratings of either Power Difference or SodXétance
after reading or viewing the actors’ behaviors. p#ired-

showed a Robinson’s A correlation of .931 among the samples t-test on the mean values for the four nalnvis.

three raters across the 8 vignettes, and the tworreab-

factors (Face Threat Weight—\Wand Redress Value— Nomlnal Off.'Nom'nal
V(A,)) showed Robinson’s A correlations of .950 and3.86 : Vignettes Vignettes
respectively. These values are all well aboveiticathl Power Difference 46.9% 77.1%
correlation thresholds of .7 or .8 for multiple gedrating Social Distance 48.9% 60.4%

Table 4. Proportion of participants wanting to

change their P and D ratings averaged over vi-

gnette types.
four off-nominal vignettes showed that significgnthore
participants wanted to change their estimate of d?dwif-
ference after reading/viewing the Off-nominal babes
than the Nominal ones (t=-4.85, df=3, p<.05). Aifar
test for the Social Distance parameter was notifiignt
(t=-1.186, df=3, p>.2).

correlations. Thus, this study lends weight to tfem
that we have identified a reliable method of saprthe
degree of politeness in social discourse—at leashieri-
can cultural settings.

Evaluation 2--Untrained Rater Correlations

Subsequent to the evaluation involving trained teaem-
bers, we conducted an experiment wherein 22 America
college students, unaware of our theory or modsl a
rated various aspects of the vignettes. The saght -
gnettes were used. Participants reviewed a “baoKst
describing the relationships between participantsthie
vignette and then answered a series of questiomst dbe
relationships between actors in the vignette. Ttien
read the specific, verbal interaction between tttera, and
then answered a subsequent set of questions abeiat t

In general, these data support our model andaimel that
unexpected (i.e., off-nominal) amounts of redressrpt
people to reinterpret their beliefs about context—
specifically, their beliefs about the P, D (andgmially, R
and C) parameters. In this study, at least, ppaiits
proved more willing to review their perceptions Rdwer
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implications) over which the
model's parameters are scored.
This has the practical implication
that the general social interaction
reasoning of an automated system
can be effectively modularized,

and, thus, large savings in simula-
tion code development can be real-
ized.  Furthermore, basic game
storylines or training modules and
even specific characters can be
easily transposed from one cultural
milieu to another—enabling the
village priest who the player had to
interact with to get intelligence
information in a Kosovo training
game to take on the culture-specific
behaviors and reactions of an imam
in an Iraq training game. In each
case, new knowledge bases of cul-
ture-specific politeness behaviors
would need to be developed (and,
of course, checked for accuracy)
for each new game, but the core
game storyline(s) and character
roles, general actions, motivations,
capabilities, etc., could remain un-
changed.

relationships than Familiarity. This may be a fime of
the marked power relationships in the vignettegdiiving,

as they did, soldiers and civilians) or it may eefla more
general tendency among Americans to seek explarsatio
for politeness variations in power dimensions first

Conclusions and Future Work

An ability to score the believability of the sociateraction
behaviors of actors in a cultural and social caniexm-
portant because it allows for quantitative reasgriand,
ultimately, for machine aids and predictions) abbatv
social interaction “moves” will be perceived. Thudkis
model holds the potential to equip a wide rangsiofu-
lated characters from different cultures with thlity to
evaluate human behaviors given what it knows about
P,D,R and C and then to reactively take offenseake
advantage. Similarly, it can equip machine systevits
the ability to determine appropriate behaviors ideo to
further ends such as trust, usability and userpaocee.

The use of Brown and Levinson’s model and theorw in
module for reasoning about social interaction barav
ensures universal reasoning about and scoring sifaath
politeness “moves”. Any such module will need te b
equipped with culture-specific knowledge bases, éwew,
to enable reasoning from the observable behaviora i
culture (e.g., pursed lips or a rigid hand-to-ep&bsalute)
to the abstract etiquette “moves” (and therefooditgness

In work reported elsewhere (Miller, et al., 200&¥ have
reported on our work integrating this implementégoa
rithm into a language training game (the Tacticahguage
Training System developed by USC’'s CARTE Labs—cf.
Johnson, Vilhjalmsson, and Marsella, 2005). Tharkw
has demonstrated the capability of our approadhfarm
both the perceptions and the reactions of simuleledac-
ters—and to do so with less software developmeng tim
than traditional scripting approaches. Moreovehnas also
demonstrated the ability of our approach to prowtikast
reasonable knowledge and use of politeness levela i
culture different from American English, (specifigathe
Pashtu language spoken along the Afghanistan/Rakist
border), though we haven't performed as thorough an
evaluation of those results as of the Amercianucaltre-
sults presented above.

While etiquette and politeness are far from they @spects
of culture that should be modeled in computaticioals
and approaches, they are a pervasive aspect oayrall
interactions that matter in cross-cultural collaimm and
interaction. In this work, thanks to the basic mlodevel-
oped by Brown and Levinson, it is proving ammenable
quantitative, computational modeling. Furthermotteg
resulting models are providing predictions thatrelate
well with both trained and naive users of our modgl
framework, at least for American cultural sensilgs.
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