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The Problem

« Software that plays a social role is becoming
embedded ever deeper in everyday life

« Example: Voice-driven “phone trees”




Ex: In-Car Driving Advisors do help...




...But to do so they must match the mood of the driver




Choosing where to focus

e Qvert, verbal communication

Obsarva - Between two people

Social  Where one tries to persuade

. o




Desired “shape” of our solution

Dependent Vars

Independent Vars




So the problem is

« What goals, conditions, and communicative tactics
to simulate?

« How to find the optimal tactics for given goals and
L condltlons’? -







Conceptual map of influences on our approach
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Social Sciences

Strategy Taxonomies Act Taxonomies & Act Conditions

( Persuading )

| o) (o )

( Promising )

CONDITIONS:

| know that you want
me to do X.

I know that you think
| may not do X.

| want to do X
because you want
me to do it.



Social Sciences (continued)

Dimensional Models of Reciprocal Behavior

More dominant

Less dominant

4 A3
SUBSERVIENT A n
Less friendly More friendly a




Al: Speech Act Planning

77 Goals

Expected
Effects

MATCHING PROCESS

Required
Conditions

\/ Situation

Facts

Act:
Promise

Ex: Hearer believes
that the Speaker
will do action X

Implementation

“| promise to (X)."

Ex: Speaker is able
to do action X




Types of Al Social Agents

Al Social
Agents
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Immersive Story Sociable
Environments

(Oz, TaxiWorld)

Generators Robots
(Kismet)

(MEXICA,
TALESPIN)




How do SIMs agents decide how to act?
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Urges, Emotions, and Behaviors in SIMs
NPCs

Happiness Weights
Social Interactions

=== Mood (-100..+100)
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“SIMs life” emerges from the
Urge-Action-Observation cycle




Similar Urge-Action-Observation
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Actions include facial expressions,
head posture, and simple vocalizations




Interactive Drama: Story Generation:

Oz Project (CMU) MEXICA (U of SUSSGX)

Sample rule:

“If a warrior is ill or wounded
and a lady cures him, it is
natural that he will develop
very positive emotions towards
the lady. In thi




Reactions

e PRO’s

— Inter-linked representations of urges, emotions,
actions, and observations allow for rich, believable
social simulations. i




Search for empirically-defined models

« Conversational Constraint Theory (CCT) is an act
taxonomy with empirically-defined weights

« Models how one person persuades another to do
somethlng




CCT methodology

» For each of the 13 goals, 19-20 undergraduates rated each of
956 speech acts for their efficiency and appropriateness for that
goal on a 1-7 scale

— Appropriateness = proper, fitting, polite, and courteous

Efficiency = virtually immediate effect without muc




Sample scores

Social Appropriateness scores
Get Date Stop  Obtain Favol End Change |ShareTime| Intiate |Get Advice Move Obtain Fulfill Obtain Provide
Annoying Relationship| Opinion | Together |Relationship| Relationship| Information | Obligation | Permission | Guidance
Habit Forward

insult 1.70 1.30 1.61 1.63 1.90 1.79 2.10 1.88 1.80 1.55 2.00 1.84
threaten 1.40 1.72 1.45 1.72 2.16 1.67 1.74 1.81 1.88 1.80 1.80 1.95 1.95

ridicule 1.55 1.35 2.00 1.95 1.76 1.95 2.05 1.76 2.10 1.75 2.15 1.95

attack 1.80 1.33 1.60 2.56 278 271 2.1 2.05 2.00 2.05 2.10 2.10 2.37 =

blame 1.65 1.61 2.15 2.39 268 2.14 2.1 2.38 235 2.15 2.00 1.95 2.10

st aon - 20 - ac - 4 2 Nnc - nAn 4 on 2 NAn 44 o0 4 nc - N - an - 27

Efficiency scores

Get Date Stop End Jom’n Favol Share Time Move Get Advice| Change Initiate Obtain Obtain Fulfill Provide
Annoying |Relationshi Together |Relationship| Opinion |Relationship| information | Permission | Obligation | Guidance
Habit Forward
insult 1.70 1.44 2.94 1.85 2.76 2.00 1.95 2.16 2.21 2.15 1.85 1.80 2.05
ridicule 1.75 1.67 2.83 1.85 2.76 2.24 1.81 2.26 2.00 2.20 2.20 1.75 2.53
blame 1.75 1.61 2.72 2.00 267 2.35 2.05 2.84 2.16 2.20 215 2.00 268
boast 2.80 1.78 2.15 2.48 1.76 2.57 321 2.32 2.35 245 1.85 2.79
threaten 1.80 2.33 2.56 2.25 3.05 253 1.76 268 2.16 2.55 285 2.20 2.79
attanl 120 297 2 4an 212 247 224 2N 2928 20n 2 92< 2 an 274

Ex: When Threatening someone in order to Stop an Annoying Habit,
the expected efficiency is 2.33 but its appropriateness is only 1.72.




CCT Situation Factors

e YOU: « THEM
— Concerned about your bond — Do they have higher social
with them? position?
— Is being proper and courteous — Is being proper and courteous

generally a high priority? generally a high priority?

= ads.acl avoidance




CCT decision process

e CCT is not a simulator

« CCT does not specify any algorithm




CCT decision process (continued)

Choose a goal. Ex: Stop Annoying Habit

Note the scores that different speech acts have
for this goal on both scales.

Appropriateness Scores Efficiency Scores

Get Date Obtain Fav01
Re

insult 1.20 insult
threaten 1.45 ridicule
ridicule . 1.35 blame
attack 1.60 boast
blame 215 threaten
boast 218 attack
accuse 220 forbid
forbid 230 accuse
prohibit 2.55 prohibit

Ardar CETS p——

2.33
1.72
—1.44 144 . I

Insult Threaten




CCT decision process (continued)

a1 Default efficiency threshold

Default appropriateness threshold

Urgent? +e not? -e
Formal? +a not? -a.
Other in higher social position? -e +a not? +e -a.

E = adjustment to efficiency threshold

A = adjustment to appropriateness threshold

Adjust thresholds to the situation

Situation-specific appropriateness threshold

Situation-specific efficiency threshold




CCT decision process (continued)

Act scores for the chosen goal Thresholds determined by the current situation
4— 4—
3 3
21 2
i B

Insult Threaten Prohibit

Overlay the act

scores over the

thresholds —
31—

T

Insult Threaten Prohibit

Take any act that
passes both thresholds




Reactions

« PRO’s
— Similar architecture to agent work plus empirical basis

e CON’s







Overview

* Create an algorithm from CCT's implicit
decision process

« Extend the algorithm to handle multi-goal,
multi




Designing an algorithm for CCT

« Setting thresholds

— Depends on 10 situation factors, which can be asked
about in any order

— Each situation factor affects one or both thresholds




Designing an algorithm for CCT (cont.)

« Allowing for multiple goals and acts
— Try an Al planner?

» Probabilistic planners? (to allow for partial fulfilment of goals)

— Turns out to be overkill

1 11l )



How it works

Situation-specific appropriateness threshold

4— Ex: 4
Selected goal: Stop Annoying Habit

24 E A

Situation-specific efficiency threshold

Insult Threaten Prohibit

\

For every selected goal, the associated act
scores can be used as equation coefficients

Once both thresholds are adjusted for the
situation, the threshold values can be used as

upper-bounds
Appropriateness Equation for goal ‘Stop Annoying Habit’:
1.44%Insult + 1.72*Threaten + 2.28*Prohibit + ... >= 4.1

Efficiency Equation for goal ‘Stop Annoying Habit’:
1.44%Insult + 2.33*Threaten + 2.39*Prohibit + ... >= 0.7

Insult, Threaten, etc are variables with value either 0
or 1. When the inequalities are solved, “1” means the
act should be used and “0” means it shouldn’t.



Sample session

« Recommends 3 specific acts

 Plausible when instantiated
like this:

- »_G_ive' Unfolg our



Empirical Evaluation

* Pilot
— Web survey hosted by U of Zurich Psychology Dept

— 54 participants over 2 months




Pilot questionnaire

Your goals:

Obtain a favor — You are going on a trip
and need to find someone to feed your
pet

Get advice — Your flight is during rush
hour, and you’d like to know a quick way
to the airport

10

Thank - I'm so grateful.

Warn - | would avoid that if | were you.
Apologize - I'm sorry to impose on you.
Forbid - Don't mess with that.

1. Is this set an acceptable way to Get Advice?
O 1 (Notatall)
O 2
Os
O 4
Os
O s
O 7 (Absolutely)
O Not sure
2. Is this set an acceptable way to Obtain a Favor?

O 1 (Not atall)
O 2

O3

O 4

O s

Oes

O 7 (Absolutely)
O Not sure




Pilot design and results

Case #1: Both Case #2: 'Get Case #3: 'Obtain Case #4: Neither
goals satisfied Advice' satisfied Favor satisfied goal satisfied

Plan #4 Plan #5 Plan #7 Plan #6 Plan #8 Plan #1 Plan #2

Request Offer Challenge Request Assure Offer Thank Assure
Compliment Request Compliment  Compliment Thank Assure Wam Explain
Thank Assure Confess Advise Promise Thank Apologize Confess
Explain Advise Advise Criticize Explain Apologize Forbid Question
Apologize Question Explain Forbid
Question Question Apologize

Predicted
no to be
acceptable?

Significance
probability




Could the results have been better?

* Did “redundant” hypotheses have similar support?
« Some act scores might not be reliable

* Wording of sample sentences might be biased -




Faulty scores?

 We are using 1456 score values (13x56x2) from a 2004 study

« A 1994 study has 34 scores for the same goal/act/effect
combinations

* Only 18 of the 34 are within 1.0 of the corresponding 2004 value




Biased wording?

Explain - ...and that's why | need your help?

Offer — Let me know if | can return the favor.

Forbid - Don’t mess with that. =?7=p Don't do it that way.




Adjust thresholds?

¥

5.1 6.18

...helps plan 2 ...helps plan 8

...helps plan 5 ...helps plan 7
...but hurts others ...but hurts others



Lessons learned from pilot

 Likert scale required norming responses to yes/no

— Took the max and min for all questions for one user and
halfway between those was the cut-off for yes versus no
for that one user.

ith 12 questions that wer




Lessons learned from the pilot (cont.)

* Appropriateness threshold should be adjusted

— Move appropriateness threshold down from 7.0 to
5.10r6.18

L]
—
G e A e S i L AR e
5 o T L) 8 ) S e L P




Survey design and results

Case #1: Both Case #2: ‘Get Case #3: ‘Obtain Case #4: Neither
goals satisfied Advice’ satisfied Favor satisfied goal satisfied
S R T A
7 i 6.27 7
6 6
5 5
4 4
3 3
o
2 2 :
! 043 0.14 ! ’
s -3.05

-1.35

Plan #7 Plan #8 Plan #2 Plan #1 Plan #3 Plan #5 Plan #4 Plan #6
O _ S G O O G
Assure ~ Compliment Offer Advise Offer Assure Forbid Warn
Thank Assure Compliment Explain Assure Confess Complain Criticize
Explain Advise Question Question Apologize Promise Question Request
Apologize Apologize

Predicted

to be
yes yes | yes yes | no yes | no no | yes no | yes ptable?
1.0 g 1.0 9331 . 9998 K . 4 Significance

probability




Could results be better?

* Do “redundant” hypotheses get similar support?
— Yes

» |s there obvious bias toward some speech acts?
— No

‘:! ANDl

0.61

...helps plans 1 & 2







Conclusions

« CSC supports more goals and acts than any other
speech act planner

« CSC allows for partial fulfillment of goals




Future work

* Verify assumptions

— Threshold defaults and deltas

— Use of addition to combine scores vs. other n-ary functions
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