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The AISB’08 Convention: Communication, Interaction and Social Intelligence

As the field of Artificial Intelligence matures, Al systems begin to take their place in human society as our helpers. Thus it
becomes essential for Al systems to have sophisticated social abilities, to communicate and interact. Some systems support
us in our activities, while others take on tasks on our behalf. For those systems directly supporting human activities,
advances in human-computer interaction become crucial. The bottleneck in such systems is often not the ability to find
and process information; the bottleneck is often the inability to have natural (human) communication between computer
and user. Clearly such Al research can benefit greatly from interaction with other disciplines such as linguistics and
psychology. For those systems to which we delegate tasks: they become our electronic counterparts, or agents, and they
need to communicate with the delegates of other humans (or organisations) to complete their tasks. Thus research on
the social abilities of agents becomes central, and to this end multi-agent systems have had to borrow concepts from
human societies. This interdisciplinary work borrows results from areas such as sociology and legal systems. An exciting
recent development is the use of Al techniques to support and shed new light on interactions in human social networks,
thus supporting effective collaboration in human societies. The research then has come full circle: techniques which
were inspired by human abilities, with the original aim of enhancing Al, are now being applied to enhance those human
abilities themselves. All of this underscores the importance of communication, interaction and social intelligence in current
Artificial Intelligence and Cognitive Science research.

In addition to providing a home for state-of-the-art research in specialist areas, the convention also aimed to provide
a fertile ground for new collaborations to be forged between complementary areas. Furthermore the 2008 Convention
encouraged contributions that were not directly related to the theme, notable examples being the symposia on “Swarm
Intelligence” and “Computing and Philosophy™.

The invited speakers were chosen to fit with the major themes being represented in the symposia, and also to give a
cross-disciplinary flavour to the event; thus speakers with Cognitive Science interests were chosen, rather than those with
purely Computer Science interests. Prof. Jon Oberlander represented the themes of affective language, and multimodal
communication; Prof. Rosaria Conte represented the themes of social interaction in agent systems, including behaviour
regulation and emergence; Prof. Justine Cassell represented the themes of multimodal communication and embodied
agents; Prof. Luciano Floridi represented the philosophical themes, in particular the impact on society. In addition there
were many renowned international speakers invited to the individual symposia and workshops. Finally the public lecture
was chosen to fit the broad theme of the convention — addressing the challenges of developing Al systems that could take
their place in human society (Prof. Aaron Sloman) and the possible implications for humanity (Prof. Luciano Floridi).

The organisers would like to thank the University of Aberdeen for supporting the event. Special thanks are also due to
the volunteers from Aberdeen University who did substantial additional local organising: Graeme Ritchie, Judith Masthoff,
Joey Lam, and the student volunteers. Our sincerest thanks also go out to the symposium chairs and committees, without
whose hard work and careful cooperation there could have been no Convention. Finally, and by no means least, we would
like to thank the authors of the contributed papers — we sincerely hope they get value from the event.

Frank Guerin & Wamberto Vasconcelos

ii



Persuasive Technology Symposium

INTRODUCTION

Can a web site persuade you to be politically active? Can a
mobile phone motivate you to exercise? Does instant feedback
on petrol use change how people drive? Do online rating systems
inspire people to behave better online? This symposium focuses
on how digital technology can motivate and influence people (or
agents). It brings together researchers, designers, and developers
interested in computers designed to change attitudes and
behaviors in positive ways.

In a persuasive communication, a source tries to influence a
receiver’s attitudes or behaviours through the use of messages.
Each of these three components (the source, the receiver, and the
messages) affects the effectiveness of persuasion. In addition,
the type of communication (the way the message is delivered)
can impact a message’s effectiveness. This symposium brings
together researchers working on all these aspects of persuasion,
from persuasive argumentation to persuasive user interfaces.

Persuasive technology has a great practical potential, for
instance to improve health (encouraging a reduction in alcohol
intake, smoking cessation, an increase in exercise, more healthy
eating, and adherence to medical treatment) and to move towards
sustainable living (encouraging a reduction in energy
consumption, recycling, and use of public transport). There is a
growing interest within the research community into persuasive
technology, as shown by the emergence of the new Persuasive
conference series (in Eindhoven, the Netherlands, 2006;
Stanford, US, 2007; Oulu, Finland, 2008), as well as the
successful series of workshops on Computational Models of
Natural Argument (an area overlapping with persuasion).

TOPICS
Submissions were invited on all
Technology, including:
e  Persuasive argumentation
o  Generating persuasive arguments
(identifying discourse goals, choosing
argument structure, content selection)
o  Ontologies for persuasion
o  Persuasive discourse processing:
understanding what users say in terms of
argumentation schemes
o  Computational models of argumentation
o  Rhetoric and affect: the role of emotions,
personalities, etc. in models of
argumentation.
o  Enhancing receiver involvement
e  User modeling
o  Modeling receiver involvement
o Modeling receiver position
o Modeling personality and affective state for
persuasion
o  Effect of cultural differences on persuasion
®  Persuasive User Interfaces
o  Use of (multiple) Embodied Conversational
Agents for persuasion

aspects of Persuasive

il

o  Communication settings (e.g. direct versus
indirect communication)
o  Timing of persuasive messages/ when to
interrupt the user
o  Effective presentation of arguments
Online dispute resolution
o  Mobile persuasion, persuasive images,
persuasive video, persuasive games
e  Peripheral routes of persuasion
o  Humor in persuasion
o  Enhancing source credibility
=  Building trust using natural
language
= Models of on-line trust/credibility
=  Effects of Source appearance,
source similarity
e  Alternative ways of persuasion
o  Using the influence of peers to persuade
o  Persuasion through incentives and
punishment
e  Evaluation methods for persuasive technology
e  Ethics of persuasive technology
e  Applications of persuasive technology, like in healthcare,
education, e-commerce, politics

(0]

Accepted papers cover a wide range of these topics. In addition
to presentations of accepted papers, there will be an invited talk
by Ehud Reiter on “Lessons learned from tailoring smoking
cessation letters”, a panel on “The Ethics of Persuasive
Technology” and discussions.

PROGRAM CHAIRS
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Floriana Grasso, University of Liverpool, UK

PROGRAM COMMITTEE
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Helmut Horacek, University of the Saarland, Saarbriicken,
Germany

Doug Walton, University of Winnipeg, Canada

Cees Midden, Eindhoven University of Technology, Netherlands
Peter de Vries, Twente University, Netherlands

Hien Nguyen, University of Aberdeen, UK

Susan Ferebee, University of Phoenix, US

Timothy Bickmore, Northeastern University, US

Jim Lyttle, Penn State Great Valley, US

Ingrid Zukerman, Monash University, Australia
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Marco Guerini, ITC-IRST, Povo-Trento, Italy

Guiseppe Carenini, University of British Colombia, Canada
Oliviero Stock, ITC-IRST, Italy
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Using Digital Images to Enhance
the Credibility of Information

Hien Nguyen' and Judith Masthoff'

Abstract. With research revealing the importance of trust as a
deciding factor for users to visit a website, designing websites
that users find credible becomes important. Adding onscreen
characters in various forms (e.g. photographs of a person) to
represent the source of information is a simple and popular way
to to increase the credibility of a website. However, despite its
popularity, empirical studies have reported mixed results. This
paper presents three experiments that explored the causes of this
contradiction. In our experiments, the credibility of the source
(as resulting from a photograph of a person) was found to be
topic dependent. It was also found to positively correlate with
and account for some 30% of the variability in the credibility of
a website. These findings perhaps can explain the inconsistency
of many previous studies. Finally, our study suggested that
adding a user-selected photograph increases the credibility of the
website, while the opposite occurs when adding a photograph
that is lowly credible with respect to the topic of the website’s
content.

1 INTRODUCTION

Social psychology has long emphasized the importance of the
credibility (i.e. being trustworthy and knowledgeable) of the
source (of information) in a persuasive communication. The
credibility of the source is not a commodity that the source
possesses, but it is the perception of the receiver about the source
[1]. The more credible the receiver finds the source, the more
credible the messages conveyed by the source become and vice
versa [1]. It is acknowledged that one way used by the receiver
to judge the source’s credibility is through the source’s
appearance [2]. The source’s appearance influences its
credibility by affecting the receiver’s perception of the
underlying factors that form credibility. These factors commonly
include physical attractiveness, trustworthiness, and expertise
[1,2].

One way that web designers have tried to utilize this
suggestion to enhance the credibility of (the information of)
websites is by using onscreen characters to deliver the sites’
information. This could be as simple as having a photograph of a
person attached to the information, or as complex as having a
fully animated character that is capable of exhibiting life-like
behaviours such as speech, gestures, or expressions of emotions.
However, despite its popularity, empirical studies have reported
mixed results of this approach. While some studies highlighted
the intended positive effect, others suggested otherwise. Two
studies at Boston University showed that people were more

! Dept. of Computing Science, Univ. of Aberdeen, AB24 3UE, UK.
Email: {n.nguyen, j.masthoff}@abdn.ac.uk;

willing to cooperate with a human-like character when that
character had been made more attractive [3]. However,
attractiveness alone was not sufficient to predict cooperation:
subjects cooperated less with a more attractive, but dog-like
character. Another study showed that adding a formal
photograph of an author improved the trustworthiness,
believability, perceived expertise, and competence of a web
article (compared to an informal or no photograph) [4].
However, adding a photograph of a person did not enhance the
perceived trustworthiness of a computer’s recommendations [5].
Similarly, while Steinbrueck et al. [6] found that images of
employees can increase users’ trust in e-commerce sites, a later
study by Riegelsberger [7] could not replicate this result. In his
study, “neither the presence of a photo, nor the trustworthiness
of the person depicted, had a significant effect” [7]. Other
studies reported both positive and negative effects (e.g. [8]), or
positive effects in some situations but not others (e.g. [9]). So
what causes this inconsistency?

In this paper, we thoroughly explore this contradiction,
focussing on one particular form of onscreen characters:
photographs of people. Section 2 presents our hypotheses, while
Section 3 discusses our experiments and their results with
respect to the hypotheses postulated in Section 2. Finally,
Section 4 summarises our findings and their implications.

2 RESEARCH QUESTIONS

In our earlier attempt to solve this contradiction [10], we argued
that one reason for the inconsistency discussed in Section 1 is
that the credibility of a person may well be topic dependent.
When delivering information, a speaker might have high
credibility in certain topics and low credibility in others. For
instance, we can look at a user who is trying to be more
physically active. In the user’s situation, s/he might find a doctor
more credible than a sport instructor to talk to about the benefits
of exercise on health. In contrast, a sport instructor might have
an edge over a doctor when talking about fitness programmes.
Meanwhile, a close friend or someone who is similar to the user
and has been in the user’s situation might be the most credible
person should the user need social support. This prediction led to
our first hypothesis:

HI: The (perceived) credibility of a person (as resulting from
his/her appearance) is topic dependent.

Indeed, H1 was confirmed by Experiment 1 in [10]. So perhaps,
we did not see the expected results in many aforementioned
studies because the selected photos were not highly credible with
respect to the particular topic of the website that they were



attached to (e.g. [5,7]), or the same photo was used across many
websites promoting different products (e.g. [7,9]).

Therefore, we would expect that adding a photograph that is
highly credible with respect to the topic of a website improves
the credibility of the website. In our earlier study (see
Experiment 2 in [10] for a complete discussion), we asked
participants to judge the credibility of two web pages, one after
the other. The first page informs the users about the health
benefits of exercise, the second page provides guidance on
planning personal fitness programmes. The web pages were
presented to the participants with either a highly credible photo
(HI, 19 participants), a lowly credible photo (LI, 19 participants)
or without a photo (21 participants). Similar to other studies
mentioned in Section 1, the credibility of the photographs was
validated by a number of subjects prior to the experiment, and
these subjects did not take part in the experiment.

| Source Credibility | Content Credibility

A web page about the health benefits of exercise

HI (photo 7) 3.95 4.62 (0.84)
LI (photo 4) 3.02 3.90 (0.84)
No photo - 4.30 (0.90)
A web page about planning personal fitness programmes
HI (photo 12) 3.87 4.37 (0.74)
LI (photo 8) 3.25 4.07 (0.73)
No photo - 4.32 (0.76)

Table 1. The results of our earlier study. Reported in [10].

The results of the experiment are summarised in Table 1. We
found that attaching a photo with a high credibility increases the
credibility of the first page that discusses the health benefits of
exercise, while attaching a photo with a low credibility decreases
its credibility (compared to the credibility of the page when no
photo was present). The difference between the groups was
statistically significant. The same trend was found for the second
page that discusses how to plan personal fitness programmes.
However, the magnitude of the increase and decrease of the
credibility of the page were not statistically significant in this
case. Some explanations could be offered to justify this result.
First, the gap between the credibility of the two photos attached
to the second page (0.62) was smaller than that of the two photos
used in the first page (0.93), and this might have weakened the
effect they had on the credibility of the page. Secondly,
participants may not have taken the second part of the
experiment as seriously, due to tiredness. Finally, it might well
be that the participants who took part in the experiment did not
judge the credibility of our highly credible photo as high, and
our lowly credible counterpart as low as we had validated. Since
credibility is a perception, it is unlikely that all viewers will
perceive a particular photograph of a person equally. However,
the right trend in our results suggests a positive correlation
between the credibility of the photograph and the credibility of
the content of the web page. This leads to our second hypothesis:

H2: The perceived credibility of the person shown in the
photograph with respect to a topic is positively related to the
perceived credibility of the information of the website on that
topic.

If the credibility of a person is topic and receiver dependent as
we pointed out, and if the credibility of a person on a topic
positively correlates with the credibility of the information on
that topic, then a user should find a message more credible if it is
conveyed by a person that s/he personally finds highly credible
with respect to that topic and vice versa. We also argue that, the
user, when given the choice, will select the person whom s/he
personally finds the most credible. This leads to our third
hypothesis:

H3: The perceived credibility of a message accompanied by a
photograph chosen by the user for that topic is higher than that
of the same message with no photograph, which in turn is higher
than that of the same message with a lowly credible photograph.

3RESEARCH METHODOLOGY

Research Design

Our hypotheses are verified through a series of between-subjects
experiments. Participants took part in the experiments
voluntarily and no participant took part in more than one
experiment.

Experiment 1: Source Credibility and Topic

Experimental Design

The aim of this experiment is two-fold: (1) to see whether the
credibility of a person as judged from a photograph is indeed
topic dependent, and (2) to validate the perceived age, gender,
profession, and credibility for various potential photographs.
While the former aims to test hypothesis 1, the later aims to find
a subset of photographs with good inter-subject agreement on all
these criteria to be used in future experiments. Details of the
experiment were reported in [10], we will only briefly discuss
this experiment here to enhance the continuity and
understandability of this paper.

5 4 3 2 1

Attractiveness
Attractive Unattractive
Classy Not classy
Beautiful/Handsome Ugly
Elegant Plain
Sexy Not sexy
Trustworthiness
Dependable Undependable
Honest Dishonest
Reliable Unreliable
Sincere Insincere
Trustworthy Untrustworthy
Expertise
Expert Not an expert
Experienced Inexperienced
Knowledgeable Unknowledgeable
Qualified Unqualified
Skilled Unskilled

Table 2. Ohanian’s credibility scale of a person.



In the experiment, the credibility of a person was defined as the
average of his’her attractiveness, trustworthiness, and
expertness, since these three factors are widely acknowledged to
have the strongest influence on credibility [1,2]. A person’s
attractiveness, trustworthiness, and expertness were measured
using 15 5-point Semantic Differential scale items developed by
Ohanian [11] to measure a person’s credibility. Each factor is
calculated as the average of its five corresponding items (see
Table 2 for exact wordings).

All participants were presented with 16 head and shoulder
photographs of doctors and sport instructors / athletes. All
photographs were taken from Microsoft Clipart (using search
keywords like doctor and sport) and varied in age, and gender.
The presentation order of the photographs was randomized for
each participant to control for order effects. Examples of the
photographs are shown in Figure 1. All the photographs can be
found in [10].

A
Photo 8

Photo 7 Photo 4

Photo 12

Figure 1. Examples of photographs used in the experiments.

Participants were randomly assigned to one of four groups (to
limit the time needed to perform the experiment and to avoid
interaction effects between the questions). We asked each group
to judge one or more characteristics of the person who appeared
in each photograph, namely:

e Group A: gender (male or female), age (< 25, 25-30, 30-40,
40-45, or > 45), and most likely profession (doctor, sport
instructor, or other),

e Group B: attractiveness

e Group C: trustworthiness

e Group D: expertness with respect to (1) the health benefits
of exercise, and (2) fitness programmes.

Finally, all participants were presented with a web page showing
all 16 photographs (the order of the photographs was also
randomized for each participant). They could hover over each
thumbnail to see the full size version. They were asked to choose
whom they would like the most to learn from about each topic
(i.e. health benefits of exercise and fitness programmes).

Participants

Fifty-one participants took part in the experiment (see Table 3
for the distribution of the participants’ age and gender).
Participants were staff and graduate students of the university,
but came from all areas and professions.

Gender Age

F M 18-20 | 21-24 | 25-29 | 30+
Numberof | 55 | 19 | 5 17 9 | 20
subjects

Table 3. The distribution of participants’ age and gender.

Results

Table 4 shows the average attractiveness, trustworthiness, and
expertness of each photo. Hypothesis 1 stated that a person’s
credibility (as resulting from his/her appearance) is topic
dependent. Indeed, all doctors were rated to have more expertise
in the health benefits of exercise than in fitness programmes,
while the opposite holds for all sport instructors, and two people
who were identified as neither doctor nor sport instructor were
rated to have the same level of expertise with respect to the two
topics (also noted that their expertise was lower than that of both
doctors and sport instructors). However, the difference between
the levels of expertise in the two topics for sport instructors was
much less significant than that of doctors. Perhaps, sport
instructors are assumed to be interested in exercise not just for
the sake of exercise, but also because they care about its benefits
to health. Independent sample t-tests indicated that doctors are
perceived as more expert with respect to the health benefits of
exercise than sport instructors (average=3.92, stdev=0.21 vs.
average=3.59, stdev=0.18, p<0.05), while sport instructors are
perceived as more expert with respect to fitness programmes
than doctors (average=3.86, stdev=0.22 vs. average=3.26,
stdev=0.34, p<0.05). Thus, we concluded that H1 is supported in
[10].

Photo | A | T | HExp |#H| EExp | #E
Photos which are perceived as doctors
1 29(0.7) 1 39(0.8) | 41(0.6) | 1 |]3.009) | 1
2 3.0(09) [ 4.1(0.7) [ 3.8(1.1) | 7 [3.0(0.8) | 1
3 34(0.6) | 41(0.8) [ 4106)| 1 [3505 | 1
4 24(0.6) 3209 |3503) | 1 [250.1) ]| 0
5 2.7(0.6) | 46(0.5) | 400.8) | 1 |3407 ]| 1
6 27(0.8) [ 3.7(0.7) 1390.7) | 2 |3506)] 3
7 33(0.7) [ 45(0.5) | 4108 | 8 [35(0.6)] 2
8 25(0.7) [ 3.8(1.0) | 4009 | 1 |3406)| 0
11 3.0(0.8) | 4.1(0.7) | 39(0.6) | 1 |35(0.7)] O
Photos which are perceived as sport instructors / athletes
9 3.8(0.8) [ 3.2(1.1) [ 3.7(06) | 5 [39(0.5) | 14
10 2.8(09) [ 3.009) 3610 | 6 4007 9
12 3.6(0.6) [ 3.9(09) | 3.8(0.7) | 5 [4.1(0.5) ] 12
13 2.8(09) 435 13309 | 1 13709 | 2
15 2.6(0.9) | 4.3(0.6) | 3.5(0.8) | 7 | 3.6(0.8) | 3
Photos which are perceived as other
14 24(0.5) (13301213009 | 3 [310d.H) | 2
16 2.5(0.9) | 3809 3212 1 3212 0

* A = Attractiveness; T = Trustworthiness.

H Exp, E Exp = Expertness on the topic of health benefits of
exercise, fitness programmes respectively.

#H, #E: number of subjects who picked this photo as their favourite to
learn from about the health benefits of exercise and fitness
programmes respectively.

Table 4. Average score and standard deviation of each photo.




Experiment 2

Experimental Design

As we previously discussed in section 2, there ought to be a
positive correlation between the credibility of a web page and
the credibility (with respect to the topic of the web page) of the
photo attached to it (H2). This experiment aims to verify whether
this correlation does in fact exist.

This experiment is an improvement of our earlier study that
we discussed in section 2 (also see [10, Section 3] for a complete
discussion). All participants were shown the same web page on
how to plan a personal fitness programme that was used in the
previous study. We composed the content of the web page based
on the information available on www.mayoclinic.com®.
Participants were asked to read the given web page carefully.
After reading the page, they were asked to judge its credibility.
The credibility of the page was measured using 15 7-point Likert
scale items. The items were developed and validated by Hong
[12] for assessing the credibility of health-related websites. They
assess five commonly recognised dimensions of the credibility
of information: expertise, goodwill, trustworthiness, depth, and
fairness (see Table 5 for exact wordings). Credibility is
calculated as the average of the five dimensions. Each dimension
is the average of its respective items. The items were ordered
such that no two items from the same dimension appeared
sequentially.

Fairness

This page provides information that is neutral

This page provides information that is not balanced
This page is biased in the information it provides
This page is slanted in the information it provides
This page is even-handed in presenting information

Depth

This page does not provide in-depth information
This page is not comprehensive
This page offers everything you need to know on the topic

Goodwill

This page has my interests at heart
This page is uncaring about its visitors
This page is not concerned about its visitors

Trust/Expertise

This page appears to have experts on the topic discussed
This page is ethical

This page appears to be a leader in its area of specialty
This page is not trustworthy

Table 5. Hong’s credibility scale for a health-related web page.

All participants also indicated the extent to which they already
knew the information presented to them, their knowledge on the
topic, and their reliance on the Internet for seeking health-related
information. The exact wordings and results are shown in Table
7. Note that the first three questions were asked before, and the
last two after the participants read the message.

Participants were randomly assigned to one of three groups.
The message for the first (the Highly Credible Image (HI)) and
second (the Lowly Credible Image (LI)) group prominently

2 The content of the web page can be found at
www.csd.abdn.ac.uk/~hnguyen/aisb08/fitness.txt

showed a highly credible photo (photo 12) and a lowly credible
photo (photo 8) respectively. The photos were the same as the
ones used in our earlier study (see Table 6). The participants
were told that the source of the content of the page was the
person who appeared in the photograph, and asked to judge the
credibility of the person after they judged the credibility of the
page. The credibility of the person was measured in the same
way used in Experiment 1. The message for the third group (the
No Image (NI)) did not have any photo attached. Participants in
this group were also asked to judge the credibility of the source
of the message after they judged the credibility of the message.
For the NI group, we used the same measures used in
Experiment 1 except that the questions about attractiveness were
taken out since they were not applicable.

» E
Photo 12 Photo 8
Attractiveness 3.63 2.52
Trustworthiness 3.85 3.83
Expertness in fitness programs 4.13 3.38
Overall Credibility for 387 325

fitness programmes

Table 6. The photographs used in the experiment.

Participants

Thirty-one participants took part in the experiment (see Table 7
for the participants’ demographics).

HI LI NI

Number of participants 11 11 9
Gender MIFIMIFIMIF

516171415 |4
Average age 30.00 3427 1

(15.88) | (8.43) | (11.86)
I am currently doing some Y  N|Y|N N
form of exercise 6 | S| 8 |3]8]1

I am more educated about my 491 491 4.44
health than most people*
I have full knowledge of the 5.55 5.45 5.56

benefits (consequences) of (1.04) (1.44) (1.88)
regular exercise (the lack of

it)*.

When I need information 4.73 491 4.33
about benefits of exercise and (1.68) (1.22) (2.06)

fitness programmes, I would
go to the Internet*.
I already knew all the 5.18 4.91 4.89
information presented** (1.08)
* 1 = strongly disagree 7 = strongly agree
*#% | = nothing 7 = everything

Table 7. The participants’ demographics.

Participants were recruited online from an experiment listing
website  maintained by the University of Zurich



(http://genpsylab-wexlist.unizh.ch/), and from a mailing list that
staff and students of the university subscribed to. Participants
came from all areas and professions.

Hello Hien Nguyen.

As you know, fitness programs can be a great way to profit from health benefits of regular
exercise. Combining camaraderie and upbeat music with strength training, aerobic dancing or
yoga can make for an enjoyable productive workout. But between step aerobics, Pilates, and
other trendy programs, how do you know which fitness program is best for you?

A Perhaps you already know that there's no one fitness program that's perfect for everyone.
) But with so many options available — from aquatic aerobics to strength training to staticnary
bicycling — you're certain to find a well rounded routine. These simple steps will help you put
your program together.

Step 1. Determine your fitness goals

» Start by thinking about why you want to start a fitness program. For instance, your doctor

may have suggested that you start an exercise program to lose weight. Or, if you're already
active, you may want to prepare for a SK race or get ready for the downhill skiing season. A
fitness program that compliments your goals will help you stay motivated.

Seven steps to your
personalized fitness
program

Step 2. Identify your strengths and weaknesses
1. Determine your fitness goals
2. Identify your strengths and
weaknesses
Assess your fitness level
Consider your likes and

For example, if you work out on an elliptical trainer at home, but you aren't very flexible, a
class that emphasizes flexibility, such as yoga, may be an option. Do you lift weights at
home? Then consider signing up for an aerobics class to balance your fitness program.
Another thing to consider is your health. Do you have arthritis? Then think about aquatic

s w

dislikes exercise, which minimizes stress on your joints.
5. Weigh vour options
6. Get started Step 3. Assess your fitness level

»

Monitor your progress
One option is to meet with a fitness professional, After your assessment, he or she will work

with you to pinpoint areas that need attention. You'll find out what your baseline fitness level

Seven steps to your
personalized fitness
program

Hello Hien Nguyen.

As you know, fitness programs can be a great way to profit from health benefits of regular

exercise. Combining camaraderie and upbeat music with strength training, aerebic dancing or

1. Determine vour fitness yoga can make for an enjoyable productive workout. But between step aerobics, Pilates, and
goals other trendy programs, how do you know which fitness program is best for you?

. Identify your strengths and

weaknesses

Assess your fitness level

Censider your likes and

dislikes

Weigh your options

Get started

Monitor your progress

~

Perhaps you already know that there's no one fitness program that's perfect for everyone.
But with so many options available — from aquatic aerobics to strength training to statienary
bicycling — you're certain to find a well rounded routine. These simple steps will help you put.
your program together.

s

-

Step 1. Determine your fitness goals

o

~

Start by thinking about why you want to start a fitness program. For instance, your doctor
may have suggested that you start an exercise program to lose weight. Or, if you're already
active, you may want to prepare for a 5K race or get ready for the downhill skiing season. A
fitness program that compliments your goals will help you stay motivated.

Step 2. Identify your strengths and weaknesses

For example, if you work out on an elliptical trainer at home, but you aren't very flexible, a
class that emphasizes flexibility, such as yoga, may be an opticn. Do you lift weights at
home? Then consider signing up for an aerobics class to balance your fitness program
Another thing to consider is your health. Do you have arthritis? Then think about aquatic
exercise, which minimizes stress n your joints.

Step 3. Assess your fitness level

One option is to meet with a fitness professional. After your assessment, he or she will work

Figure 2. The website with and without photo.

Results

Hypothesis 2 stated that the perceived credibility of the person
shown in the photograph with respect to a topic positively
correlates with the perceived credibility of the information of the
website on that topic. Table 8 shows the Pearson correlation test
results.

Overall, the credibility of the source is positively related to
the credibility of the message when a photograph of the source is
present (r=0.557, R*=0.310, p<0.01). This result also pointed out
that the credibility of the source accounts for some 31% of the
variability in the credibility of the message, hence it would not
be the only factor influencing the users’ perception of the
message credibility, especially when considering how simple our
site was (see Figure 2).

This might give a good explanation for the non-significant
correlation between the source and the message credibility found
in the NI and LI group. We noted that the majority of the
participants in LI and NI groups are currently exercising, which
was not the case for the HI group. This may have weakened the
impact of the credibility of the source on the credibility of the
message, leading to the non-significant correlation. A follow-up
experiment will be needed to investigate these issues further.

Source
Attractiveness | Trust | Expertise gzzli‘?)lillity
Web page | HI 0.143 0.853*[0.733*  ]0.695*
credibility | LI 0.098 0.395 |0.296 0.313
With 0.125 0.710* [0.544* | 0.557*
photo
(HI+LI)
NI n/a 0.554 [0.233 0.446

* Correlation is significant at the 0.01 level (1-tailed)

Table 8. Pearson’s correlations between the credibility of the
source and the credibility of the web page.

Experiment 3

Experimental Design

This experiment is designed to verify our third hypothesis, which
stated that adding a user-selected photograph increases, while
adding a lowly credible photograph decreases the perceived
credibility of the information.

All participants were asked to select the reasons why they
find regular exercise difficult from a set of ten common reasons
(e.g. "I don't have enough time to exercise", "I'm too tired to
exercise after working all day"). For each reason, the participants
can rate its importance on a 5-point Likert scale (from “not at
all” to “strongly agree”). Participants were then presented with
either a standard or personalised message containing suggestions
to their problems (e.g. “Claim the back row of the parking lot as
your own. Or park a few blocks away and walk quickly to your
destination”). They were asked to read the given information
carefully. They were then asked to judge the credibility of the
message and the source. These were set up in the same way used
in Experiment 2.

All participants also indicated the extent to which they
already knew the information presented to them, their knowledge
on the topic, and their reliance on the Internet for seeking health-
related information. The questions were the same as those used
in Experiment 2.

Participants were randomly assigned to one of four groups:

(1) Personalised Image and Personalised Content (PI+PC).

(2) Lowly Credible Image and Personalised Content
(LI+PC).

(3) No Image and Personalised Content (NI+PC).

(4) No Image and No Personalised Content (NI+NPC).

Participants in the first group (PI+PC) were asked to choose
someone whom they would like to speak to by clicking on one of
the sixteen photos used in Experiment 1, prior to selecting
reasons for finding regular exercise difficult. They were then
presented with a personalised message. The chosen image was
prominently shown alongside the message. The message was
personalised to only contain suggestions to problems that they
admitted having, and the suggestions were arranged in order of
their importance (i.e. suggestions to problems rated 5 were put
first). Suggestions to problems that were rated “not at all” were
not included. The second group (LI+PC) received the same
personalised message as the first group did but they could not
choose which person they would like to talk to. They were given




the lowly credible image used in Experiment 2 (photo 8). The
third group (NI+PC) also received the same personalised
message as the first group did but the message was shown
without any image. The fourth group (NI+NPC) received a non-
personalised message containing suggestions to all ten problems
in a random order regardless of what they had selected. The
message was shown with no image attached.

Participants

Forty-four participants took part in the experiment. The
participants’ demographics are shown in Table 9 below.
Participants were recruited online from an experiment listing
website  maintained by the University of Zurich
(http://genpsylab-wexlist.unizh.ch/), and from a mailing list that
staff and students of the university subscribed to. Participants
came from all areas and professions. To guarantee that the
participants replicate the actual potential users, we asked the
participants whether they ‘“currently want to exercise more
regularly, but find it difficult” before the start of the experiment.
Only participants who answered yes to this question were
selected to complete the experiment.

PI+PC | LI+PC | NI+PC | NI+NPC

Number of 12 10 11 11

participants

Gender M| F | M| F|M]|F|M]|F
319 (3729138

2792 29.30 38.09 32.00

Averageage | 340) | (763 | (1
Y

[\

source’s and the message’s credibility was not significant for the
PI+PC group, and the participants’ demographics (Table 9)
showed that the majority of people in this group are currently
exercising. This is highly similar to our findings in Experiment
2.

Source
Attract- Overall
iveness Trust | Expert Credibility
Web PI+PC 0.349 (0479 ]0.326 |0.462
page LI+PC 0426 (0218 [0.541 |o.641*
credibility | with Photo | 0.424* |0.471* [0.475*% |0.619%*
NI+PC n/a 0.542% |0.785%*|0.716**
NI+NPC  |n/a 0.490 |0.749%%|0.758%*
No Photo |n/a 0.513%% [ 0.763** | 0.732+*

* Correlation is significant at the 0.05 level (1-tailed)
*#* Correlation is significant at the 0.01 level (1-tailed)

Table 10. Pearson’s correlation between the credibility of the
source and the message.

Hypothesis 3 stated that the presence of a personalised photo
increases and the presence of a lowly credible photo decreases
the credibility of the message. Similarly to previous experiments,
we averaged the results on each dimension to get an overall
score of credibility. The results of the experiment, shown in
Table 11 below, reflect our prediction perfectly. The perceived
credibility of the message when accompanied by a personalised
photo was the highest, followed by the non-personalised

.05) (11.95)
Exercising' Y| N|Y|N N|Y|N message and.the personalised. message with no photo, and at last
9 3 4 6 5 6 6 5 the personalised message with a lowly credible photo. There
Education? 5.08 4.80 5.45 4.18 were, however, two unexpected results.
(1.16) (1.62) (1.21) (0.98)
Knowledge® 5.50 5.60 5.82 5.27 F D G T/E Cred
(0.90) (1.26) (1.54) (1.62) PI+PC 5.03 3.97 5.69 4.77 4.87
Info known® 4.83 4.70 4.36 3.82 (0.89) | (0.12) | (0.82) | (0.59) | (0.48)
(1.19) (1.34) (1.96) 194 LI +PC 4.48 3.23 5.07 3.98 4.19
No of items 6.42 7.60 6.36 10 (0.63) | (1.36) | (0.78) | (1.06) | (0.49)
read (2.57) (2.91) 2.77) (0.00) NI + PC 4.84 3.52 5.27 4.50 4.53
' Tam currently doing some form of exercise 0.97) (1.44) (1.03) (1.18) (0.85)
2T am more educated about my health then most people (1 = strongly NI+ NPC 4.25 4.03 5.24 477 4.58
disagree 7 = strongly agree) (1.10) (1.24) (1.59) (0.93) (0.83)

3 I have full knowledge of the benefits (consequences) of regular exercise
(or the lack of it) (1 = strongly disagree 7 = strongly agree)

* I already knew all the information presented (1 = nothing 7 =
everything)

Table 9. The participants’ demographics.

Results

The data collected in this experiment was also used to verify
hypothesis 2, which postulated a positive correlation between the
credibility of the person on a topic and the credibility of the
message on that topic. Table 10 shows the Pearson correlation
test results. The results are stronger than those of Experiment 2.
The credibility of the source positively correlated with the
credibility of the message when a photo is shown (r=0.619,
R?=0.383, p<0.01) as well as when no photo is present (r=0.732,
R?=0.536, p<0.01). Thus, H2 is supported. Interestingly, when
looking at each individual group, the correlation between the

* F = Fairness, D = Depth, G = Goodwill, T/E = Trust/Expertise,
Cred = Credibility

Table 11. Average score and standard deviation of the
perception of message credibility of each group.

First, only the difference between the PI+PC and the LI+PC
group was statistically significant (independent t-test, p<0.01).
So, the credibility of the website with an image selected by the
user was not significantly higher than that of the website without
any image at all. There are two plausible explanations for this
unexpected result. Firstly, participants may not have regarded
the person in the chosen picture as the source of the message.
We assumed that asking participants to choose someone whom
they would like to talk to prior to presenting them a message
with the photo of the selected person would give the illusion that
the picture is the source of the message. However, choosing a
picture and then finding it attached to the message is perhaps not
the same as naturally finding a credible image already attached




to the message. The fact that subjects had to select from a large
set of images (16) may well have made it less likely that they
would assume there would be so many different contents.

A second possible explanation for the unexpected result is
that participants may not have selected the most credible person
for them. Indeed, while the average credibility of the person in
the user-selected photo was significantly higher than that of the
lowly credible photo (average=3.56, stdev=0.38 vs.
average=3.29, stdev=0.41, p=0.05), it was surprisingly not
higher than that of the source when no photo was included
(average=3.56, stdev=0.38 vs. average=3.76, stdev=0.70
(personalised message), and average=3.72, stdev=0.66 (standard
message)). Only three out of twelve participants chose photo 12
or 10, which were the most favourite people to learn from about
fitness programmes in Experiment 1 (see Table 4). Other chosen
photos were: photo 6 (3 participants), photo 16 (1), photo 5 (3),
photo 3 (1), and photo 4 (1). In addition, an average credibility
of 3.56 for the person in the user-selected photo was
considerably lower than what we would have expected
considering the most credible person (photo 12) in Experiment 1
had a credibility of 3.87. Perhaps participants did not take the
task of selecting a picture very seriously, knowing this was only
an experiment, and suspecting that the person chosen would not
influence the message.

These issues could be overcome by a more effective and
unobtrusive way for identifying a user’s preference for the
appearance of the source. We will also consider reducing the
number of images the user selects from, and more explicitly
mentioning that the text will change depending on the person
selected.

A second unexpected result is that our personalised content
did not result in any improvement of credibility over the
standard content. With hindsight, this is most likely due to the
way personalisation is done: the standard content was longer
(showing all ten information items) than the personalised content
which only showed a subset (on average about three items less).
Longer content is likely to result in a better rating for Depth (and
there is a trend in that direction when comparing the NI+PC
group with the NI+NPC group). Actually, studies in the area of
recommender systems have shown that users appreciate longer
reviews more [e.g. 18]. A more controlled follow-up study is
needed to see if personalising the selection of and order in which
the information items are presented has an effect when content
length remains the same.

4 DISCUSSION

In this paper, we systematically investigated the effect of
photographs of people on the perceived credibility of (the
information) of a website.

Limitations

To avoid any overgeneralization of our conclusions, we will first
discuss the limitations of the study. Firstly, the majority of our
participants are female, and over 30 years old. Hence, any
findings in this paper should only be generalized to other
demographics with care. Secondly, our findings are restricted to
the subject of supporting people to exercise more regularly and
planning a fitness programme.

Findings and Implications

(1) The credibility of a photo of a person is topic dependent.

Firstly, Experiment 1 showed that the perceived credibility of a
person as resulting from his/her appearance is topic dependent
(H1). The same person is likely to have different credibility
when conveying information about different topics. This finding
might explain the inconsistent results of a number of studies (e.g.
[7, 9]), in which a photograph was assumed to have the same
credibility when being used on different sites specialising in
different products (digital cameras, computer hardware, and
flower services in [7], and digital cameras, vitamins, and tour
packages in [9]).

(2) The more credible the person in the photo, the more
credible the website. Adding a lowly credible photo can have
a negative effect.

Secondly, we found a positive correlation between the credibility
of the person in a photograph and the credibility of the website,
and it accounts for some 30% of the variability in the website’s
credibility. So while the credibility of the person in the
photograph is not the only factor that can influence the
perception of the website’s credibility, it clearly has an
undeniable role. So while adding the right image can positively
affect the perception of trust, adding a lowly credible image can
have a negative effect on the perceived credibility of the website.
These findings perhaps can further explain the mixed results
found in other experiments where the effects of other variables
might have not been accounted for, especially when the websites
were more complicated.

(3) Choosing the right photo is crucial yet challenging

It is trivial to see from our findings the importance and difficulty
of choosing the right photo. But how can we do this?

Further qualitative analysis of Experiment 1 revealed that the
participants apply different criteria in choosing someone who
they would like the most to talk to about a certain topic. The
most mentioned ones were “fit (but not overly fit)” (16/51
people), “expert” (16/51), friendly (6/51). These criteria are not
only different between participants but also between the topic of
the health benefits of exercise and planning personal fitness
programmes (see [10, Section 2] for a more complete analysis).
In fact, only 7 out 51 participants chose the same favourite
person for the two topics. In a series of studies by Baylor [13]
where participants selected a human-like agent to act as their
teacher, participants had the tendency to select an agent that was
highly similar to themselves in terms of gender and ethnicity.
These user-selected agents were perceived to be more credible
and motivating than a standard agent or no agent. An interview
of thirty Internet shoppers by Keeling [14] also revealed that
what is considered the appropriate appearance for an agent
attached to an e-commerce website not only depends on the
users but also the product sold on the site. This suggests that
finding a generic image that can be liked and perceived as
highly credible by the majority of users would be considerably
challenging, especially when there are great varieties in the user
population.

There is a clear need for an effective and unobtrusive method
for identifying a user’s preferences for the appearance of
onscreen characters. Our initial attempt of simply asking the



users to select someone whom they would like to speak to about
a certain topic did not work as well as expected. On a positive
note, adding a user-selected photograph yielded a significant
improvement on both the perceived credibility of the source and
that of the information over adding a lowly credible photograph
with respect to the topic of the website. However, although
adding a user-selected photograph enhanced the credibility of the
website when no photo was present, the difference was not
significant. Was it because the participants did not choose the
most credible photo in the experimental condition? Was it
because selecting a photo and then finding it attached to a
message does not lead to the perception that the chosen photo is
the source of the message? The responses from the participants
in Keeling’s study [14] showed that the participants indeed
“varied in the extent to which they regarded the ECA as
presenting the information”. These issues will be addressed in a
future study.

Conclusions

In summary, our findings clearly influence the process of using
photographs (and onscreen characters in a broader sense) to
improve the credibility of websites. While adding such
characters can have a positive impact, choosing the right
appearance is crucial, as the wrong appearance can lead to the
opposite of the intended effect.

Future Work

Firstly, the vast majority of studies regarding the relationship
between displaying photographs of people on websites and the
sites’ credibility, including our own, do not investigate how this
relationship develops over time. Adding a photograph might be
able to create a good first impression, but will it last? How will it
increase or decrease over multiple interactions? We plan to
explore this question further.

Secondly, we plan to compare how different forms of a
source’s visual appearance (e.g. animated characters,
photographs of people, videos of people, voice, etc.) affect the
credibility of a website.

Thirdly, we plan to further investigate the tailoring of images
to users. As mentioned above, our first attempt of letting users
select their favourite person to talk to was not very successful.
We will investigate whether we can obtain better results by
allowing users to select a person from a smaller set and more
explicitly telling users that the content will change depending on
the person they select. We will also investigate whether
automatically selecting an image based on user stereotypes has a
positive effect.

Finally, the use of onscreen characters is not restricted to
having one character interacting and delivering the information
to the users in a direct communication setting. For instance,
multiple characters can be used to simulate the positive effect of
social norms, and indirect communication on the perception of
the credibility of the information [1,2]. Such impact is worth
investigating, yet there have been few studies addressing it [15-
17].
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The persuasive effects of positive and negative social
feedback from an embodied agent on energy
conservation behavior

Cees Midden' & Jaap Ham'
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Abstract. In this paper we explore the persuasive effects of
social feedback, as provided by an embodied agent, on
behavioral change. In a lab setting an experiment was
conducted in which participants had the opportunity to
conserve energy while carrying out washing tasks with a
simulated washing machine. The experiment tested the effect
of positive and negative social feedback and compared these
effects to more widely used factual feedback. The robotic
source, a so-called iCat, was manipulated with regard to its
perceived agency. The results showed an effect of social
feedback compared to factual feedback. In addition an effect
of feedback valence was found, demonstrating more
conservation actions following negative social feedback. The
predicted perceived agency effect could not be demonstrated.

1 INTRODUCTION

The exhaustion of natural resources and the threats of growing
CO2-emissions and climate change effects have urged nations
worldwide to seek for substantial reductions in energy
consumption. Although technological solutions like more
efficient systems and devices and the development of
renewable energy sources are of great importance, consumer
behavior plays a crucial role in bringing down the level of
energy consumption.

Influencing consumer behavior to promote energy
conservation has become an important target of national and
international policy efforts. Thereby, the question which
instruments should be applied to promote energy conservation
behavior has become highly relevant.

Recent reviews (e.g. Abrahamse, Steg, Vlek, &
Rothengatter, 2005; Midden, Kaiser, & McCalley, 2007) have
evaluated the effects of interventions to promote energy
efficient behavior. In general, mass media public campaigns
seem to lack precision in targeting and message concreteness
to achieve behavioral change. By contrast, raising people’s
awareness of energy consumption by providing tailored
feedback about their energy consumption (for example in
kWh) can promote the achievement of behavioral change. The
results are mixed though. Weak linkages between specific
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actions and energy outcomes caused by low feedback
frequencies (e.g. once month) and insufficient specificity of
the feedback (e.g. household in general vs. specific person or
specific devices) are underlying these findings. Recently,
technological solutions have created new opportunities to
improve feedback efficacy by embedding it in user-system
interactions. That is, energy use is in essence always the
outcome of an interaction between a user and some energy
using device. Intervening in these specific interactions might
improve the quality of feedback substantially. Some evidence
supports this claim. McCalley and Midden (2002, 2006)
demonstrated in several studies that interactive forms of
feedback can be effective to enhance energy efficient use of
devices like a washing machine. By adding an energy meter to
the user interface of a washing machine they achieved 18% of
energy conservation both in lab and field studies. Basically,
their approach entailed giving factual feedback in terms of
kWh consumed as a function of programming choices made
by the user, like water temperature, spinning speed or the
duration of the washing cycle. In the lab study the subjects
made choices on a simulated washing machine panel (see
figure 1). In the feedback condition a vertical bar was added
that indicated the relative level of energy consumed. The scale
referred to kWh consumed but the exact amounts were not
indicated. In the field real machines were installed in family
homes either with or without the feedback bar on the panel.
This study confirmed the lab findings.

In the present study we follow up on this work by aiming
to increase the persuasiveness of the same system through the
introduction of social feedback. We examine whether social
feedback can add to the promotion of pro-environmental
behaviors such as energy conservation in the home.

Social reinforcement has been applied widely in many
domains such as child education, therapeutic programs, health
behavior and social interaction as a mechanism for behavioral
change (see e.g., Bandura & MacDonald, 1963). Social praise
and compliments operate as positive incentives. Negative
social incentives, like signs of disapproval, have been applied
less widely, but nonetheless have been demonstrated to be
effective as well (e.g. Wright, 1968).

Assuming the effectiveness of social reinforcements as
delivered by human actors, can we expect social
reinforcement to work as well when submitted by an
intelligent system? The research on the media equation
(Reeves & Nass, 1996) suggests that people show similar
social behavior in interaction with computer systems as with
humans. Social praise from a computer has been reported to
enhance the attractiveness of the computer, and made people
feel better and more positive about the interaction with the



computer (Fogg & Nass, 1997). In spite of the relevance of
these findings, no direct evidence is available for the effects of
social reinforcements on behavioral change.

In the present research we want to explore the effectiveness

person does nothing. A perceived discrepancy between
performance and an internal standard will trigger action to
reduce the incongruity.

Finally, we conjectured that the sensitivity to negative

Figure 1: Washing machine interface with energy bar

of social feedback as provided by a smart robotic agent and
compare this with the more widely used factual forms of
feedback, in particular interactive feedback, which can be
considered as the most successful type (Midden, Kaiser &
McCalley, 2007).

The media equation studies have shown that people are not
very sensitive to social differences between computers and
humans. At least people seem to react similarly when
confronted with computer or human agents. Social cues seem
to automatically activate social reactions. Considering the
finding by Fogg and Nass, we wanted to explore whether
these conclusions would also hold for behavior change
interventions through social feedback. It seems plausible that
an intelligent system that is perceived as social actor should
also be able to influence the behavior of a person that receives
social feedback from the system.

Surprisingly, social feedback by smart computer agents has
mainly focused on positive social feedback only. In spite of
the motivational effects that have been observed of positive
feedback, there are reasons to believe that the value of
negative feedback may have been underrated. Research on the
effects of positive and negative messages has shown that the
impact of negative information can be greater than of positive
information. A negativity bias, that is a tendency to give more
weight to negative than to positive information, may be
responsible for this result. The negativity bias has been
demonstrated to occur in a diversity of judgment tasks (Rozin
& Royzman, 2001). In addition, negative words are also
detected faster, as was demonstrated in a study in which
positive and negative stimuli were presented subliminally
(Dijksterhuis & Aarts, 2003). Another reason can be found in
the concept of self-regulation (Bandura, 1989). Theories of
self-regulation are founded on a negative feedback control
model. This type of system functions as a motivator and
regulator of action through a discrepancy reduction
mechanism. If performance matches the internal standard the
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social feedback may lead to
less automatic responses
from the receiving person
and activate a more critical
reaction to the source of the
feedback. In particular, we
suggest that an actor who is
perceived as capable of
making sensible judgments
and choices of its own, that is
having  high  perceived
agency, will be more
persuasive than an actor with
low perceived agency.

To study the influence of
social feedback by a smart
computer agent on user A 3
behavior we set up an
experiment in which subjects
received social feedback
from a robotic agent while
carrying out tasks in which
they could conserve energy.
More specifically, we tested
the effects of social feedback
compared to factual
feedback, the effect of positive vs. negative feedback and
finally we explored the effect of low vs. high perceived
agency as a characteristic of the feedback source.

@ ‘e)

Figure 2: iCat

2 METHOD

Participants and design. Thirty-three participants (27 men
and 6 women) were randomly assigned to one of three
experimental conditions: a factual feedback condition, a low-
agency social feedback condition, and a high-agency social



feedback condition. In addition, each participant completed 10
washing trials, which composed the 10 levels of our second
independent variable. All participants were native Dutch
speakers. The experiments lasted 30 minutes, for which
participants were paid 3 Euros (approximately $3.75 U.S. at
the time this study was conducted).

Materials and procedure. Participants were invited to
engage in an experiment using a simulated washing machine.
Upon arrival, they were seated individually in a small room in
front of a computer. For participants in both social feedback
conditions, an iCat (see Figure 2) was positioned on the
participants' desk, to the right of the comguter. An iCat is a
robot developed by the Philips corporation™ in the form of the
stylized head of a cat, that is able, among others, to display
social expressions by moving lips, eyes, eye-lashes, and eye-
brows, and by playing speech files. For participants in the
factual feedback condition the iCat was not present in the
room. For all participants, a simulated washing machine panel
was presented in the top half of the screen (see Figure 1). This
panel was a copy of a current state-of-the-art model with the
usual button and dials and corresponding (short) explaining
words. For participants in the factual feedback condition, this
panel was equipped with an energy meter that provided
participants with kWh feedback about the wash program the
chose. This energy meter displayed the relative amount of
electricity in kWh corresponding to the chosen washing
program. Similar to the McCalley & Midden study, it did not
display numerical information about the level of kWh
consumed. Technically, the feedback bar could differentiate
between six consumption levels, which ensured that the level
of detail of the feedback information was comparable between
conditions. In both social feedback conditions, the energy
meter was not presented. For all participants, in the bottom
half of the screen, a program displaying the instructions, tasks
and questions was presented. This program started with
general introductions, and then instructed participants about
the task: they were asked to "do washes as you do at home" by
completing several simulated washing trials on a computer.
Next, participants were instructed on how to program the
washing machine. Participants then were given two goals:
First, they were instructed to do each washing as good as
possible, that is, to clean the clothes and not damage them.
Second, participants were instructed to use as little electricity
as possible. They were informed that washing costs electricity
and that during the washing trials they would receive feedback
on how much electricity the washing program they used
would consume.

To participants in the factual feedback condition the
program next described the energy meter and the way it
provided factual feedback about the actual electricity use of
the washing program they chose. To participants in the low-
agency social feedback conditions, the program told that this
washing machine was equipped with an "advanced electronic
device" (the iCat) that the washing machine could use to give
participants feedback on the amount of electricity used. In
these instructions, it was underlined that the washing machine
was the cause and director of all expressions presented on the
"device". Next, the social feedback that the washing machine

3 .- .
see www.research.philips.com/robotics
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could present through the "device" was described. Participants
were told that this social feedback could consist of facial
expressions, little lights flashing, and short speech utterances.
Some examples of positive feedback and negative feedback
were described. To participants in the high-agency social
feedback condition, the program described the iCat, named
"Victor" and its characteristics. They were told that Victor
was a very advanced robot that had a little mind of its own.
They were instructed that Victor would be informing them
about the energy consumption of the washing program they
chose by watching their settings on screen. After one practice
trial, the two goals (clean laundry and low electricity
consumption) were repeated, after which the actual 10
washing trials started. For each trial (and also the practice
trial), participants were instructed to complete a specific type
of wash (e.g., "wash 4 very dirty jeans"). Each description of a
specific type of wash was randomly drawn from a collection
of thirty descriptions of common washes, for each trial of each
participant such that each participant completed ten different
washes. During each washing trial, participants were able to
change settings on the washing machine panel until they were
satisfied and were asked to press a "start" button to finalize
their chosen settings. Participants received feedback about the
energy consumption of the chosen washing program after
each change they made. Participants in the factual feedback
condition received factual feedback through the energy meter.
Likewise, participants in both social feedback conditions
received social feedback through the iCat during each trial.
More specifically, when energy consumption was below the
middle of the scale, the iCat gave positive feedback, and
negative social feedback when above the middle of the scale.
For small deviations from the middle of the scale, the iCat
showed one of six different positive respectively one of six
negative facial expressions (feedback level ‘low’, e.g., a
smiling face or a sad face), for more grave deviations, the iCat
illuminated little lights at the top of its ears (feedback level
‘medium’, green for positive feedback and red for negative
feedback), and for the most grave deviations the iCat uttered a
positive or negative word (feedback level ‘high’, e.g.,
"Fantastic!" or "Gruesome!"). In addition to the manipulation
of agency by means of the instructions describing the iCat
(described earlier), there was another difference between the
low-agency and high-agency social feedback conditions. That
is, in the low-agency social feedback condition the iCat used
only one specific short speech utterance repeatedly to give
positive social feedback during the washing trials, and another
to give negative social feedback. In contrast, the iCat in the
high-agency social feedback condition used a different one of
six different short speech utterances to give positive social
feedback, and six others for negative social feedback.

After all 10 washing trials had been completed, participants
answered several demographical questions, were debriefed
and thanked for their participation.

3 RESULTS

For each of the ten washing trials of each participant, we
calculated the difference between the amount of electricity a
participant's settings would have used, and the average usage
of electricity for that specific type of wash (e.g., the 4 very
dirty jeans) by all participants in our study. We labeled this



the energy consumption score. This way, we were able to
calculate a DV that indicated the difference between a
reference amount of electricity needed for a specific type of
wash (at least in the current study) and the electricity a
participant chose to use.

This energy consumption score was submitted to a 3
(feedback condition: factual feedback vs. low-agency social
feedback vs. high-agency social feedback) x 10 (washing
trials: 1 to 10) MANOVA, with the last variable within-
subjects. Our expectancies were confirmed. That is, we found
that participants who received social feedback consumed less
electricity than participants who received factual feedback,
indicated by a main effect of feedback condition, F(2, 30) =
3.42, p < .05. More specifically, participants who received
low-agency social feedback (M = -.02, SD = .16) and
participants who received high-agency social feedback (M = -
.05, SD = .17) used less electricity than participants who
received factual feedback (M = .11, SD = .11), F(1, 30) =
6.64, p < .05. Note that these are energy consumption
scores—therefore this indicates that factual feedback leads to
more electricity consumption than the average usage for a
specific type of wash,

Importantly, the electricity consumption of participants
who received low-agency showed no difference from the
electricity consumption of participants who received high-
agency social feedback, F'< 1.

Furthermore, we found no effect on electricity
consumption by washing trial condition, nor an interaction,
both F's < 1.

To be able to distinguish the effects of positive and
negative feedback we calculated an index based on total
number of actions of users in the user interface. This means
that we not only included the final choices per trial, but all the
preceding programming choices. As explained in the method
section, these were all followed by (factual or social)
feedback, either positive or negative. The index subtracted for
each action the following choice, in terms of energy
consumption effect, from the current choice, thereby
indicating whether the feedback resulted in a higher or lower
energy consumption score for the next following choice.
These scores were submitted to a 3 (feedback condition:
factual feedback vs. low-agency social feedback vs. high-
agency social feedback) x 2 (type of feedback: positive vs.
negative) x 3 (feedback level: low vs. medium vs. high)
MANOVA.

A main effect was found of type of feedback, indicating a
stronger conservation effect of negative feedback (M = -.21,
SD = .40) compared to positive feedback (M = .10, SD = .39),
F(1,786) = 164.51, p < .001. A second main effect was found
of feedback level, F(2, 786) = 10.13, p < .001, indicating the
strongest effect on behavior at the high feedback level (M = -
.29, SD = .59) and weaker effects at the low (M = -.02, SD =
.34) and medium (M = -.02, SD = .31) levels. Furthermore we
found two significant 2-way interactions: condition x type of
feedback (F(2, 786) = 4.60, p = 0.01); feedback level x type of
feedback (F(2, 786) = 47.04, p<0.0001) and a significant 3-
way interaction (condition x type of feedback x feedback
level; F(4, 786) = 4.15, p = 0.002). More specifically, these
findings showed that the greatest changes to conservation
behavior were achieved after negative feedback (compared to
positive feedback), in particular at the highest feedback level.
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As expected this effect was strongest for the participants who
received social feedback. Surprisingly this effect was stronger
in the social feedback condition with low agency compared to
the social feedback condition with high agency.

4 CONCLUSIONS AND DISCUSSION

In general our findings demonstrate that social feedback as
provided by an embodied agent can create behavior change
among human users. Remarkably, our findings suggest that
this effect is greater compared to the effects of factual
feedback, which was also provided interactively. The latter
type of feedback can be considered as one of the most
successful types of feedback employed earlier to induce
energy conservation behavior (Midden et al., 2007).

In contrast to earlier work that focused on praise, our
feedback intervention included both positive and negative
feedback. The effect of social feedback on energy
conservation should therefore be considered as the joint effect
of both positive as well as negative feedback. Interestingly
however, our analysis on the level of single programming acts
within trials, suggested that the direct influence of negative
feedback on following programming choices was greater than
the effect of the positive feedback. Moreover, it seemed as if
the positive feedback encouraged participants to enhance their
energy consumption. Thus, while people may feel pleased by
a system that offers compliments to a user, this does not
ensure that this user may also change his or her behavior. In
particular, this may hold if a user has other goals to meet, like
in our case getting clean laundry. This tentative interpretation
of our findings seems to be consistent with Bandura’s (1989)
notion of self-regulation. A follow-up study that disentangles
positive and negative feedback more firmly would be
desirable to corroborate this conclusion.

One could argue that the difference between social and
factual feedback might also be explained as a result of
different levels of precision or conciseness of the two types of
feedback (see e.g. Carenini & Moore, 2006). In our setup
however, the level of detail between factual and social
feedback was more or less comparable. The factual feedback
was indicated in kWh , but on a scale that distinguished six
consumption levels. The social feedback had a similar level of
precision. It also comprised six levels that indicated the
positiveness or negativeness of the message.

To our surprise, we did not find the expected effects of
perceived agency. The participants in the low agency group
conserved overall as much energy as those in the high agency
group. Our analysis at the level of the single programming
acts revealed a combined effect of feedback type and
condition, suggesting that the greatest effects on user choices
occurred in the social feedback group with low perceived
agency. This was true for the changes in the direction of more
conservation, often following negative feedback, but also for
the changes to higher consumption, often resulting from
positive feedback. Using our present data we cannot fully
disentangle these effects. However, our explorative
manipulation may have played a role here. The manipulation
was to a large extent a verbal one, introducing the iCat Victor
either as a robot with a ‘little mind of its own’ or as a mere
extension of the washing machine. Our tentative explanation
is that this verbal manipulation was overruled by the direct



experiences of the participants in their interactions with the
iCat, which might even have caused a surprise effect among
the participants in the low agency condition.

Our present findings enhance our understanding of the
persuasive potential at the behavioral level of embodied
agents. They also suggest issues for further exploration such
as the differential effects of positive and negative feedback,
either single or combined, and the influence of perceived
agency, for which further conceptualization and improved
measures will be needed as well.
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Emotional And Non Emotional Persuasion Strength

Irene Mazzotta', Vincenzo Silvestri' and Fiorella de Rosis'

Abstract. Emotional argumentation is the result of a rational
form of reasoning by the Persuader, subsequently translated into
messages by applying some variants of the ‘classical’
argumentation schemes. In this paper, we discuss which may be
assumed to be the relative strength of emotional vs. rational
persuasion strategies and how this has been represented in a
dialogic persuasion testbed.

1 INTRODUCTION

In a dialog perspective, argumentation, rather then a predefined,
integrated set of propositions, is seen as a sequence of moves in
which two parties (a Persuader and a Receiver) are reasoning
together on some argument. The dialogue may be more or less
symmetrical, as far as the initiative in persuasion and
argumentation is concerned: therefore the role of Persuader and
Receiver may be fixed, or may alternate during interaction. The
theory of argumentation dialogues originates from research
about expert systems, that were aimed at suggesting the
appropriate therapy in a given situation [1]. A key function of
these systems was to support their suggestion with explanations
and clarifications after requests of various kinds from the user,
including critiques to the suggested plan: they therefore set the
framework for subsequent developments to the problem of
criticizing argumentation attempts [2]. In the multiagent system
domain, this kind of dialogues were subsequently employed, by

agents, to distribute and contract roles and tasks [3].

Dialogic persuasion is not restricted to dialogues in which
two parties are trying to resolve a conflict of opinions or attempt
to influence another participant’s behaviour. Some
argumentative exchanges may occur in almost any kind of
context: one of the most recent examples is the case of Online
Dispute Resolution, in which an arbitration environment
supports communication and discussion in web-based groups [4,
5].

While monologic persuasion is characterized by the three
steps of planning, plan revision and surface realisation that are
common to any NLP task, in the ‘pure’ persuasion dialogues that
we consider in this paper the sequence of exchanges includes
some typical phases, and forms of reasoning, by the Persuader:

1. Make a proposal: after reasoning on the Receivers’ mind
(system of belies, values, goals, etc), propose some action
or some claim, by giving reasons as grounds for supporting
the proposal,

2. Observe the Receivers’ reaction: what does he or she say,
or express differently,

3. Classify it (is it a request of justification, an objection, with
or without counter-argumentation, a refusal, ...),

! Dept. of Informatics, Univ. of Bari, via Orabona, 4, 70126, Bari, Italy.
Email: {mazzotta, silvestri, derosis}@di.uniba.it.
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Reason (again) on the Receivers’ mind to interpret the
Receiver’s reaction by placing it into her presumed set of
attitudes: this requires a belief-desire-intention model of
mind and reasoning [3], eventually enhanced with
emotions in a BDI&E model [6],

Justify it or defend the own proposal if possible; retract it

if needed, find an alternative and relate new

argumentation to the previous one.
A proposal may be criticized by the Receiver in several
ways: 1) by questioning the goal premises, ii) by attacking them
with counter-arguments alleging that one or more of them is
false; iii) by undercutting the inferential link between premises
and conclusion with critical questions; iv) by rebutting the
practical reasoning inference with counter-arguments asserting
that the conclusion is false or v) by putting forward a proposal
arguing for a different action, and contending that the arguments
for this opposed proposal are stronger. [2]. The Persuader must
be able to respond appropriately to all these situations.

Walton’s distinguishes, in the argumentation process, a first
phase of ‘reasoning’ from a phase of ‘argumentation’ [7]: in the
first one, the persuader reasons on the Receiver’s mind to select
an appropriate strategy, while in the second one this strategy is
translated into a coherent message. The complexity of this
process increases when argumentation becomes dialogic. At
every dialogue step, the Persuader must decide which part of its
reasoning to make explicit in generating the argument and which
one to hide or to postpone. In addition, a refined ability to
‘observe the Receiver’s reaction’, interpret it and reason on the
consequences of this reaction on the persuasion plan must be
added to the system. This new reasoning ability becomes quite
complex when context, personality and emotional factors are
considered: research about consumers’ behaviours and attitudes
contributed considerably to increasing knowledge in this
domain. It is well known that determinants of effectiveness of a
persuasion attempt are not only the message features, but also
the source and the Receiver’s features [8]. Source features are
not absolute, but relative to the Receiver: a source may be more
or less ‘credible’, ’likable’, similar, ‘attractive’ to different
Receivers. According to the Persuasion Knowledge Model,
consumers recognize and evaluate persuasion attempts (and
select best responses during interactions) based on the perceived
effectiveness and appropriateness of the persuasion tactics rather
than using product knowledge [9]. On the other hand (and maybe
also because of this) Receivers may be biased towards a
persuasion attempt, being skeptical, defensive or hostile, either
in general or towards a particular Persuader [10]. This kind of
‘resistance’ to persuasion influences the Receiver’s response to
persuasion attempts, which may include, in the three cases,
different mixtures of rational and emotional components [11].

More in general, evaluation of persuasion attempts by
Receivers may be influenced by affective factors. Some of these
factors are stable (like personality traits: self-esteem, self-
monitoring, sensation-seeking etc), others are more or less



transient. For instance, positive mood seems to reduce
systematic processing of information, whereas negative mood
would enhance it [12]; positive feelings lead to more positive
evaluation of information received, while the opposite seems to
hold for negative feelings [13]. And finally, if a persuasion move
aims at influencing the Receiver’s attitude, it has been
demonstrated that the Persuader’s attitudes are influenced, in
their turn, by the success or failure of their persuasion attempts
[14].

2 RELATED WORK
Although, as we have seen, theoretical aspects of dialogic
persuasion have been extensively investigated in the

philosophical and the marketing studies domains, examples of
dialogical persuasion prototype systems are few and quite recent.
NAG (Nice Argument Generator) is a precursor of
argumentation systems: it includes not only a generation
component [15] but also a module aimed at interpreting the
Receivers’ reaction [16]. DAPHNE was the first system in which
adaptation of arguments to the Receiver’s ‘values’ was
considered [17]. In ASD, Reed and Walton [18] use the language
of formal dialectics to define a dialectical system in terms of
Locution rules (statements, withdrawals, questions, challenges
and critical attacks), Commitment rules (effects of locution rules
on the two interlocutor’s knowledge) and Dialogue rules
(sequencing of communicative acts). By seeing monologues as
‘inner-dialogues’, Kibble [19] studied the kinds of
communicative acts that are employed in persuasion dialogues
and how they may be represented in rhetorical structures.
Magtalo (Multiagent Argumentation, Logic, and Opinion) is a
prototype environment for debate. It supports flexible intuitive
interaction with data in complex debate domains to facilitate
understanding, assimilation and structured knowledge elicitation.
[20].

3 PORTIA

This persuasion dialogue toolbox was built after Miceli et al’s
[21] theory of emotional persuasion, to enable testing this theory
and the methods it requires to be applied in specific domains.
The prototype implements Walton’s idea of separation between a
‘reasoning’ and an ‘argumentation’ phase [7], by representing
with bayesian networks (BNs) the uncertainty inherent in this
form of reasoning. Argumentation schemes are associated with
bayesian networks in the form of xml files: they are chained-
back to translate the selected strategy into Recipient-adapted
messages. Answers to the user reactions to persuasion attempts
are produced after reasoning on the same knowledge base.

While we refer to other papers for a description of the
principles behind this prototype [22], in this paper we wish to
discuss, in particular, the following aspects:

e how hypotheses about the effectiveness of alternative
persuasion strategies (from psychological theories and
from results of experiments) reflect, in particular, into
assignment of parameters to the model;

e how knowledge representation enables comparing the
effectiveness of alternative persuasion strategies (either
rational, or emotional, or mixed) in a particular context,
by reasoning in a “what-if” mode;
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e how the same knowledge representation enables, as well,
reacting to various kinds of users’ reactions to persuasion
attempts.

Although this prototype tool is domain-independent, all
examples in the following sections will be taken from the
healthy eating domain, which is the application area we
considered so far, both in the preliminary experiments and in the
theory formulation and in the building of the knowledge base on
which the system was tested.

3.1 Preliminary notations

Let us introduce the following notations (synthesized in Table
1):

- ais a variable denoting an action (e.g.: ‘to eat vegetables’); €i,
e, .. are variables denoting emotions (e.g. ‘shame’, ‘pride’,
‘good mood’, ... ); Gi, Jj» Oh,... are formulae denoting states of the
world - in particular, of R - (e.g.: ‘R is in good health’, ‘R is in
shape’, ‘R is overweight’, but also ‘R saves face’, ...); the
formula Feel (R,e) denotes, in particular, the affective state ‘R
feels the emotion e’.

- Bel, Int, A-Goal, V-Goal are modal operators that denote the
various aspects of the mental state of R which are relevant in the
persuasion process: that is, respectively, beliefs, intentions,
active-goals and valued-goals. The first term of these operators
denotes an agent, the second one is a formula. In particular:

- (V-Goal R gi,) stands for “g, is a valued goal to R”; (A-Goal R gi,)
for “R’s goal g, is active”; (Bel R (Do(R,a)—gi)) for “R believes
that doing a implies gi in a more or less near future”; (Bel R
CanDo(R,a)) for “R believes that conditions hold for him to do a”;
(IntR Do(R,a)) for “R intends to do a”.

- The symbol ‘—7?" denotes an ‘uncertain implication’ and is
represented in the BN with oriented arcs linking premises to
conclusions. In the bayesian formalism, rule (A1AA2 A..A An)
—? B is interpreted as a conditional probability expression
P(BJA1,A2,..,An) =m. This uncertain implication is specified with
a table of the probabilities that B is true, conditional on all
combinations of values for A1, A2, ..., An. It enables assigning to
the premises different weights in establishing the truth value of
the consequence.

- The generic strategy of induction of intentions is represented
by the following relation:
[(V-Goal R gi,) A (A-Goal R gi,) A (Bel R (Do(R,a)—gi)) A

(Bel R CanDo(R,a))] —7? (Int R Do(R,a)) [i]

Formula Meaning

(V-Goal R g) giis a valued goal to R

A-Goal R gi) giis an active goal to R

R believe that performing a implies achieving g

(
(Bel R (Do(Ra)—>g)
(

Bel R CanDo(R,a)) | R believes that he or she is in the condition to

perform a
(IntR Do(R,a)) R intends to perform a
Feel(R,e) R feels the emotion e

Table 1. Some notations



3.2 Persuasion strategies

According to Miceli et al [21], persuasion may employ a
combination of ‘rational’ and ‘emotional’ arguments (see Table
2). In particular, emotions may be introduced in the persuasion
process in two forms:

e Dby selecting an ‘emotional goal’ gj (appeal to the goal to
feel an emotion € ): gj =Feel (R,g). For example “To feel
in good mood” and

e Dby activating, through the activation of an emotion €j, an
‘intermediate’ goal’ gn which is instrumental to the final
one gi (emotional activation of goals):

(BelRgj) >? Feel (Re)
Feel (R,e)) >? (A-Goal R gn) [iii]
[(A-Goal R gn) A (Bel R (gi = gn))] =7 (A-Goal R gi) [iv]

For example: “You look so overweight! Too bad...”;
ej = shame; gh = to save face; gi to be in shape.

Selecting an appropriate strategy (either rational, or
emotional, or a combination of the two) in a given context is a
‘rational’ planning task, based on some information about the
Receivers. In PORTIA this information (the Receivers model) is
inferred, with some level of uncertainty, from knowledge of their
personality traits and living habits.

(ii]

For example: Extraverts tend to enjoy being with people, to
be skilled in handling social situations and make friends easily:
Extraverted(R) —? [EnjoyWithPeople(R) A SkilledInSocialSituations(R)
A MakesFriendsEasily(R)]

Making friends is likely to be important to these subjects:
Extraverted(R) —? (V-Goal R MakeFriends(R))

Goals can be inferred as well, from knowledge of the user habits.
An example:

[MakeSport(R) A MakeCheckUps(R) A LookAtTv(R) ] —>?
(V-Goal R GoodHealth(R))
Individuals who make sport regularly, undergo regular check-

ups and are interested in medical TV programs are probably
interested in being in good health.

[(V-Goal R gj) A (A-Goal R gj) A (Bel R (Do(R,a)—gi) A
(Bel R CanDo(R,a))] =7 (Int R Do(R,a))

Rational strategies

gjis a ‘rational’ goal;
it may be activated either emotionally (see below) or rationally, by
inducing some belief that activates it.

Emotional strategies

Appeal to the goal
to feel an emotion

gj is an emotional goal

Emotional goal
activation

an emotion ej is activated, which in its turn
activates an ‘intermediate’ goal’ gn which is
instrumental to the final one g;

Table 2. Rational and emotional persuasion strategies
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3.3 Knowledge representation

Persuasion strategies are represented as belief networks: every
uncertain implication introduced in the previous Section,
instantiated with appropriate values of a, g, €j, corresponds to an
‘elementary’ belief network (EBN). Other EBNs represent
inferences the system is able to make about (Bel R (Do(R,a)—gi))
or (Bel R CanDo(R,a)).

For example:

[HasFreeTime(R) A LikesCooking(R) A AvailableVegs(R)] —? (Bel R
CanDo(R,EatVeg)) represents the statement:

Individuals who have some time free during the day, like
cooking and live in a place in which good vegetables are
available are probably in the condition to eat vegetables.

An elementary argumentation plan is associated with every
EBN: this represents how that fragment of persuasion strategy
can be translated into a natural language message.

In this knowledge representation, two problems occur: how to
assign parameters to the EBNs and which part of that knowledge
to represent in the associated argumentation plan. Let us briefly
discuss the two problems.

a. Assigning parameters to belief networks

The problem of how to estimate parameters when building
probabilistic models is a matter of discussion. BN parameters
can be estimated by learning them from a corpus of data
(frequentist approach) or according to subjective experience or
common sense (neo-bayesian approach). In PORTIA, we
adopted a neo-bayesian approach, by extracting knowledge on
one hand from psychological theories and on the other hand
from the results of our preliminary experiments [23]. In
particular, in the representation of persuasion strategies and user
models, the following questions are risen:

1.  Which is (in [i]) the relative impact of the various
components ((V-Goal R gj), (A-Goal R gj), (Bel R (Do(R,a)—g))
and (Bel CanDo(R,a)), with their combination of truth
values) on the intention to perform the action? Does this
impact depend on the particular type of goal? Our
hypothesis is that, given a probability distribution of values
for the variables in its premises, the probability of the
intention-node (Int R Do(R,a)) does not depend on the goal
involved, at least in the considered application domain;
therefore, parameters in the EBNs that represent instances
of [i] are all the same.

2. Which are the prior — posterior probabilities of the various
goals for a given user? That is: what can we presume to be
the weight of these goals in absence of any evidence, and
how does this weight change, when some evidence about
the user is available? As far as goal or needs hierarchy is
concerned, we referred to [24] (see figure 1):

e Physiological needs are the need to breathe, to regulate
body temperature, the need for water, for sleep, the
need to eat and to dispose of bodily wastes. Sexual
activity is also placed in this category, as well as
bodily comfort, activity, exercise etc.

e Safety needs include security of employment, of
revenues and resources, physical security, moral and
physiological security, familiar security and health.



e [Love/belonging needs involve emotionally-based
relationships in general, such as friendship, sexual
intimacy, and having a family.

e Status needs are the need to be respected, to self-
respect and to respect others.

® Being needs include self-actualization (personal
potential, self-fulfillment, seeking personal growth and
peak experiences) and self-transcendence (helping
others to achieve self-actualisation as a way of
providing a route to achieve personal growth,
integration, and fulfillment.

Diagratn of Ilaslow's
hierarchy of needs.
2 Actualization

4 Htatus (esteesm)

3. Lovesbelonging

2. Bafety

1. Phrysiological (hiclogical needs)

Figure 1: Hierarchy of needs, accordingto Maslow [24]

By following this theory, we associated with higher level
goals higher prior probabilities. For example: the goal of
being in good health (safety in Maslow’s hierarchy) has
the highest weight, followed by making friends (love-
belonging in the hierarchy) and having a good appearance
(status-esteem). The weight of emotional goals or values,
like ‘to be in good mood’, ‘to enjoy tasting new foods’
(instrumental to making friends) or ‘to support farmers’
(instrumental to status) are lower. Clearly, this hierarchy is
only a default image of presumed goal strengths in the
population: it is not identical to all individuals but can
change according to specific situations. In addition, it is
well known that individuals do not always behave
consistently with their goals [25]: and the process of
persuasion aims at re-establishing some consistency
between scale of values and actual behaviour.

which are the relative strengths of emotional and rational
goal activation strategies? Parameters in the EBNs
representing A-goals were assigned so as to make
strategies of emotional goal activation stronger than the
rational ones. This was a results of our preliminary test, in
which emotional strategies were considered to be more
effective than rational ones and ‘appeal to positive
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consequences’ more effective than ‘appeal to negative
consequences’ [23].

4. which are the relative strengths of alternative strategies
arguing on the action-goal relation, such as Appeal to Expert
Opinion or Appeal to Popular Opinion, or others? Does this
strength depend on the context in which strategies are
used? We suspect that the Recipient’s characteristics
influence the strength of strategies arguing on the action-
goal relationship. For instance: ‘rational’ people are
probably more easily persuaded by an Appeal to Expert
Opinion, while very ‘socialised’ people might be more
easily persuaded by an Appeal to a Friend’s Personal
Experience, ... etc. However, to our knowledge no theory or
experiments supporting this hypothesis are available.

b. Building argumentation plans

Elementary argumentation plans (EAP) associated with every
EBN represent how argumentation schemes [18] may be
translated into message plans. Two new elements are added in
this component of PORTIA’s knowledge base: on one hand,
hypotheses about which items of emotional argumentation
schemes should be said, and which ones should be omitted (an
instantiation of the concept of enthymeme, that is omissions of
some premises that P considered in his reasoning [26]; on the
other hand, definition of the rhetorical relations associated with
every argumentation scheme:

e While all the components of the elementary EBNs
corresponding to rational strategies are represented in the
EAP, the nodes representing affective features of the
Recipients (their personality traits or their emotional
state) are omitted. For example, in the EAP associated
with [ii, iii, iv] the activated emotion Feel(Rgj), the
instrumental goal (A-Goal R gn) and the implication (Bel R
(g > gn)) will not appear in the EAP.

o The following rhetorical relations are associated with
argumentation schemes:
(Argument from Consequences — Motivation);
(Argument from problem to solution — Solutionhood);
(Argument from Position To Do— Enablement);
(Argument from Expert Opinion or Popular Opinion or others
— Evidence).

4. PORTIA AT WORK

This system is thought to be a toolbox to be used by Persuaders
to receive a support in performing the tasks 1 to 5 listed in the
Introduction. Although, as we said, the tool is domain-
independent, to illustrate the tasks it can perform we will make
some examples about healthy eating, that we selected as the
application domain in this paper.

a. Selecting a ‘promising’ strategy by inferring the presumed
strength of goals.

In this phase, the Persuader exploits its information about the
Receiver to infer the presumed weight of her goals. Two kinds of
information about the Receiver may be introduced into PORTIA:
‘facts’ about her life style (in the left side window in Figure 2)
and hypotheses about her personality traits (central window).
The reasoning component of PORTIA propagates this evidence
into its belief networks to compute the posterior probability of
the various -rational and emotional- goals (bottom window).
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Figure 2: The interface of PORTIA for inferring the presumed goal

In the example in Figure 2, R is a man below 40 years of age
who regularly makes sport and medical check-ups; he is
presumed to be an extraverted person, as he reported to feel
comfortable around people and to be skilled in handling social
situations (Myers-Briggs typology questionnaire®). PORTIA
infers, from this data, that the two candidate goals on which to
support a promising persuasion strategy are to be in good health
(rational: p=89) and fo make friends (emotional: p=.75).

b. Selecting an appropriate goal-activation and action-goal
argumentation strategy

In this phase, rather than automatically making a choice,
PORTIA reasons in a ‘what-if mode’, to suggest alternative
ways to strengthen the persuasion power of the selected strategy.
Again, two types of information, expressed as sentences, may be
used to influence R’s attitudes: goal activation sentences and

2 http://www.humanmetrics.com/cgi-win/JTypes2.asp

18

action-goal implication sentences. The first ones are focused on
the (A-Goal R @), the second ones on the (Bel R (Do(R,a)—gi)
components of implication [i]. Again according to [21], there are
different ways to activate a given goal, either cognitively (by
influencing beliefs which activate, in their turn, the goal) or
emotionally, for instance by acting on Pride, Shame, Emulation:
this will require instantiating appropriately the implications [ii],
[iii] and [iv]. There are, as well, different ways to argue on the
action—goal implication (Walton and Reed’s schemes and further
revisions, available at’): Appeal To Expert Opinion, Appeal To
Popular Opinion, Appeal To Friendly Personal Experience, etc.

3http://araucaria.computin,q.dundee.ac.uk/schemesets/walton.scm
http://araucaria.computing.dundee.ac.uk/schemesets/pollock.scm
http://araucaria.computing.dundee.ac.uk/schemesets/katzav-
reed.scm




Every strategy may be triggered by one or more sentences: communicative acts of Inform or Remind to the claim they
however, their effect depends on the Receiver’s characteristics support. Reminds are used to mention facts that were
and on the context, in a way that, to our knowledge, is not yet communicated by the Receiver; Inform are used to mention facts
psychologically clear. Due to this lack of background presumed or known by the System. A relation of Enablement
knowledge, rather than making an automatic choice on this links the described part of the plan to the final subplan arguing in
point, alternative strategies are displayed in the ‘What If I Say’ favour of the CanDo. The correspondence between node names
window (right side of figure 2). The user (acting as a Persuader) inthe BN and leaf nodes in the dialogue plan is described in
can test the effect of alternative strategies on R’s mind but is left Table 3.

free to make the final choice.

¢. Building a dialogue plan

The dialogue plan is built by chaining-back the EAPs associated BN node name Communicative act in the dialogue plan
with every selected EBN. Intermediate nodes in this plan are (V-Goal R g)) Claim Like(R, gi)

rhetorical relations (in italic), while leaf nodes are X -

communicative acts. Figure 3 shows an example of dialogue (Bel R (Do(R,a)—>gi)) | Claim Implies(a, )

plan tailored to the Receiver described in Figure 2. Here, the Bel R CanDo(R laim CanDo(R
EAP corresponding to the activation of the goal ‘to be in good (BelR CanDo(R:a)) | Claim CanDo(R.2)

health’ is linked with a Solutionhood to the rest of the plan. This (IntR Do(R,a)) Suggest ShDo(R,a)

includes a Suggestion, linked with a Motivation to the arguments

in support of it. Two motivations for the suggestion are Property(R) Remind Property(R) or
considered at the same time (and therefore in Joint between Inform Property(R)
them): the first one is represented by a subplan for the ‘rational’
goal of being in good health, the second one by a subplan for the Table 3. Correspondence between BN node names and
‘emotional’ goal of making friends. A relation of Evidence links communicative acts in the dialogue plan
Saletiamnbacd
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Figure 3: A dialogue plan for the example in figure 2.
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d. Generating the first move
The first dialogue move is a system’s Suggestion, possibly
integrated with some enhancing form like an ‘appeal to cognitive
inconsistency’ or with a goal activation, as in the previous
example. Of course, the plan in Figure 3 may be used to generate
two type of Suggestion: either an enriched message in a
monologic viewpoint or a simple sentence in a dialogic
viewpoint.

The following system’s suggestion (monologic viewpoint)
can be generated from the plan in Figure 3:

"You look a bit pale and swollen lately, John! You should eat
more fruit and vegetables, which are very good for health. In
addition, a dinner rich in fresh fruit and vegetables is superb, to
spend good time with friends!”.

This message includes only what is considered to be the ‘main’
part of the plan (the framed leaf nodes in Figure 3). Other parts
are omitted with the intent to avoid including too many details:
therefore, the selected ‘Claims’ are not supported and the
‘CanDo’ subtree is pruned out.The last type of omissions
(typical of enthymemes) regard items that are presumed to
correspond to ‘shared knowledge’: this is the case of ‘Remind’
nodes which (as we said) denote information provided by the
Receiver in previous phases of the dialogue, but also of subtrees
arguing about the Receiver’s goals (Claim-Like type of nodes
and their brothers).

The plan in Figure 3 can be used, as well, to simulate a
follow-up dialogue, as we will see in the next paragraphs.

e. Recognizing the Receiver’s reaction
We consider two types of reactions: ‘non destructive’ and
‘destructive’ ones.

e We call ‘non-destructive’ the reactions which do not
involve a failure of the persuasion attempt and therefore do
not require a re-planning phase. Non destructive reactions
that PORTIA is able to recognize are a similar to those
proposed in [19]: RequestToJustify, involving questioning
the premises of a statement, and Object, alleging that a
system statement is false.

e On the contrary, we call ‘destructive’ the reactions that
involve a failure of the attempt: these may be temporary,
like a Deny (to deny that a goal is important to self) or
permanent, like a Rebuttal (to claim that R is not able to
perform the suggested action). permanent, like a Rebuttal
(to claim that R is not able to perform the suggested action).

Although this is only a subset of the types of moves that can
occur in persuasion dialogues, they are a good start for
asymmetric dialogues, like those we are considering in PORTIA.
A recognition method of the reaction type based on Latent
Semantic Analysis, on which we worked with other colleagues,
is sketched elsewhere [27].

1 Responding to the Receiver’s reaction

A simple algorithm of exploration of the dialogue plan is applied
to respond to ‘non-destructive’ reactions. RequestToJustify
moves require exploring the plan tree from the identified
question node, by first going to its parent -rhetorical relation
node. and then down to the evidence(s) that prove it. Object
moves require a similar plan exploration, with different kinds of
answers. On the contrary, a Deny move is interpreted as a failure
in the choice of the goal on which the persuasion strategy was
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focused: it requires a new reasoning and planning activity,
focused on the next goal that was identified as ‘promising’ in the
phase of Selecting a promising strategy; it requires, as well, a
revision of the argumentation plan accordingly. Finally, a
Rebuttal move produces a failure that cannot be repaired.

The following is an example of persuasion dialogue that can
be generated from the plan in Figure 3 after the Receiver reacts
in a ‘non- destructive way’:

S: You look a bit pale and swollen lately, John! You should
eat more fruit and vegetables.

(Suggest ShDo (John, EatVeg))
U: Why?
(RequestToJustify ShDo(John, EatVeg))

S: Because their are very good for health.
(Claim Implies (EatVeg, GoodHealth))

U: Yes, I know. But cooking vegetables is boring and I
rather prefer spending my time with people and making
new friends.

(Object Like (John, GoodHealth)).

You are right: but don’t forget that a dinner rich in fresh
Sfruit and vegetables is superb, to spend good time with
friends!

(Claim Implies(EatVeg, MakeFrieds)).

This is an ongoing part of our research.

S:

5. CONCLUSIONS & FUTURE WORK

In this paper we described PORTIA, a persuasion dialogue
toolbox based on Miceli et al’s [21] theory of emotional
persuasion and on Walton’s idea of separation between a
‘reasoning’ and an ‘argumentation’ phase [7]. This tool enables
testing this theory and the methods the theory requires to be
applied in specific domains. We consider probability theory and

PORTIA is not thought to be a ‘Persuader’ but a Persuasion
support toolbox for simulating persuasion dialogues. It might be
used by a Persuader to compare the strength of alternative
persuasion strategies, or to select the argumentation plan to
follow in order to induce an infention to change a habit or a
behaviour in a Receiver with - partially known - characteristics.
For example, in the healthy eating domain PORTIA might
support the Persuader to induce in the Receiver’s mind the
intention to contact a nutritionist, without suggesting any
particular kind of diet.

PORTIA has not yet got all the potentialities of the method
described in this paper. Emotional persuasion is a new research
domain: the main difficulty in progressing with our work is
therefore to find psychological theories on which to ground
PORTIA’s knowledge base. We plan to evaluate the
effectiveness of our method in a near future, when PORTIA will
have been completedin all its potential.

So far, we applied this tool in a domain in which we had
some past experience: however, the domain-independence of
PORTIA make it potentially useful in different fields, ranging
from sensitization campaigns on medical and social aspects
(like family planning or stop smoking) to online distribution of
products and e-commerce. For example, PORTIA may be used
to support interactive advertising in online shopping or
telephone marketing (to subscribe telephone, energy, gas and



other contracts). In the first case, it might be integrated into an
online shopping server in order to increase the user propensity
towards the offered products and the communication
effectiveness. In the second one, PORTIA might support the
call-center operators by suggesting them a persuasive strategy to
employ in their telephone work. In a far future, PORTIA might
become part an embodied training agent for new call-sell
operators in a virtual environment. But this is only a perspective!
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Social and Persuasive Argumentation over Organized
Actions

Maxime Morge'

Abstract. To greater adoption of argumentation technologies, their
links with other disciplines need attention. In particular, Sociology
provides a pertinent and well-grounded background for analysing the
social dimensions of multiagent organisations. In this paper, we ex-
plore the social science background which captures the notions of
motivation and social power/relationship in order to provide a coordi-
nation mechanism for open complex multiagent systems. Moreover,
we formalize here these notions and we apply to them a particular
argumentation technology for allowing agents to negotiate. Agents
argue for persuading each other to collaborate with the help of two
different schemes: appeals to common goal and threats. Our frame-
work is exemplified with a simple use case.

1 INTRODUCTION

In the past decade argumentation has become increasingly impor-
tant in Artificial Intelligence. It has provided a fruitful way of ap-
proaching defeasible reasoning, decision support, dialogue, and ne-
gotiation [3]. Argumentation has been researched extensively over
the last years in application domains such as law, medicine and e-
democracy. [13] points out that the links between argumentation and
other disciplines need attention to greater adoption of argumentation
technologies. For instance, argumentation and social theory require
prior theoretical development in order to develop intelligent com-
puter systems to support collaborative work.

Sociology provides a pertinent and well-grounded background for
analysing the social dimensions of multiagent organisations. In this
paper, we explore the social science background which captures the
notions of motivation and social power/relationship in order to pro-
vide a coordination mechanism for open complex multiagent sys-
tems. Moreover, we formalize here these notions and we apply to
them the argumentation technology proposed in [12] for allowing
agents to negotiate. Concretely, we formalize the Sociology of Orga-
nized Action (SOA) [7] through the notion of Concrete Action Sys-
tems (CAS). Agents argue over it for persuading each other to col-
laborate with the help of two different schemes: appeals to common
goal and threats. Our framework is exemplified with a simple use
case.

The paper is organised as follows. Section 2 presents and for-
malized the social theory that is the basis for our proposal, namely
the SOA. The formalization of CAS focus on the major concepts of
agent, resource, and goal as well as their relationships. Section 3 in-
troduces a conceptual framework for analyzing the decision problem
related to the confident behaviour of agents. Section 4 presents our
computational Argumentation Framework (AF) for decision making.

1 Universita di Pisa, Italy, email: morge@di.unipi.it
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Section 5 outlines the social interaction amongst agents. This inter-
action is illustrated by two persuasion examples: the first one is using
an appeal to common goal and the second one is using a threat. Sec-
tion 6 discusses some related works. Section 7 concludes with some
directions for future work.

2 FORMAL CAS

The Sociology of Organized Action [7] (SOA), also called strategic
analysis, studies the interaction amongst agents within an organiza-
tion with the help of Concrete Action Systems (CAS) which have
been formalized in [14]. We simplify and extend here this formaliza-
tion for our purpose.

In order to study the interaction amongst (human) agents durably
engaged in an organization (e.g. a firm, a university, a political in-
stitution), the SOA defines Concrete Action Systems (CAS) as struc-
tured contexts of cooperation among agents constraining their au-
tonomy with respect to the power relationships. The power relation-
ships result from the mastering of one or several resources. Each ac-
tor controls some resources and needs some other resources in or-
der to achieve their goals. Therefore, the resources are the media
of the power relationships between agents. To summarize, a CAS is
an analysis grid of organizations taking into account the resources,
the agents, and their goals as well as their relationships: the agents
control resources, the agents need of resources, the resources are re-
quired for the achievement of goals, the agents select goals, the goals
depends on one another.

The concepts manipulated by a CAS can serve to study (collective)
decision-making processes. For this purpose, the selection of a goal
by an agent as well as the dependence of goals must be weighted.
Priorities, possibly numerical weights, allow goals to be compared to
one another in a rational and consistent way as envisaged by multi-
criteria decision making [11]. In the same way, the agent’s needs
(respectively controls) of resources can be weighted. An utility func-
tion (respectively payment) allows resources to be compared to one
another as envisaged by the game theory [16].

Figure 1 depicts our formalization of CAS with the help of an
entity-relation schema. Each resource is mastered by zero or more
agents who decide about its availability, and so influence the achieve-
ment of the goals of the agents who need it. Each agent masters
(needs of) zero or more resources. The agent depending on a resource
affects it an wtility to measure the satisfaction from consumption this
good. The agent controlling a resource determines the payment, i.e.
his reward for allowing its access. The agent selecting a goal affects
it a priority to measure its importance. Moreover, the dependence
relationship over goals is also associated with a priority. Obviously,
the relation of requirement can be weight by a measure of necessity.



Since this weight can be calculated with the utilities, the payments,
and the priorities, we do not mention it in our framework.

Depends
priority

1,1

Goal
J/ \,
[ Require } [ Select

priority
Control
payment

0,n

~

Resource Agent
gives()
0,n Need 0,n
utility
Figure 1. Formalization of a CAS

Using the convention of denoting constants in typescript and
variables in italics, we illustrate the approach with the “hang a pic-
ture” [15] example, suitable adapted for illustrating persuasion. We
consider here two agents alice and bob. They share the same goal
which consists of seeing a picture hung in their living-room, hung.
Each agent wants to hang the picture by oneself: hang(alice)
or hang(bob). Obviously, the fact that the picture is hung de-
pends on one of these two goals. Moreover, alice is mad at bob
and she wants to hit him, hit(alice). bob wants to avoid it,
—hit(alice). We consider here two resources: a hammer and a
nail. The agent alice (respectively bob) controls the hammer
(respectively the nail): control(alice, hammer) (respectively
control(bob,nail)). The hammer and the nail are required
for hanging the picture. The hammer is required for hitting some-
one. We can deduce that alice (respectively bob) needs of the
nail (respectively the hammer). For this purpose, alice (respec-
tively bob) can give the hammer (respectively the nail) to bob
(respectively alice): give(alice,bob, hammer) (respectively
give(bob,alice,nail)).

3 DECISION ANALYSIS

Our methodology is to decompose the decisionproblem into elements
that can be analyzed and can be brought together to create an over-
all representation. We use here influence diagrams which are simple
graphical representations of decision problems [5] including the de-
cisions to make amongst the possible courses of action (called de-
cision nodes, represented by squares), the value of the specific out-
comes that could result (called value nodes, represented by rectan-
gles with rounded corners), and the uncertain events which are rel-
evant information for decision making (called chance nodes, repre-
sented by ovals). In order to show the relationship amongst these
elements, nodes are put together in a graph connected by arrows,
called arcs. We call a node at the beginning of an arc a predecessor
and one at the end of an arc a successor. The nodes are connected
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by arcs where predecessors are independent and affect successors.
Influence diagrams which are properly constructed have no cycles.
In order to capture multi-criteria decision making, it is convenient
to include additional nodes (called abstract value nodes, represented
by double line) that aggregate results from predecessor nodes. While
a concrete value is specified for every possible combination of deci-
sions and events that feed into this node, an abstract value is specified
for every possible combination of values that feed into this node, and
so the multiple attributes are represented with a hierarchy of values
where the top, abstract values aggregate the lower, concrete values.
We assume that influence diagrams are provided by users via a GUI
which allows them to communicate user-specific preferences.

We consider here the decision problem of an agent (cf Fig. 2).
The fact that the picture is hung (hung) depends on its decision,
give(ag,,ag,,res). This top main value is split into two concrete
values, the fact that an agent ag, hangs the picture hang(ag,)
and the fact that an agent ag, hits the other one or not (hit(ag,)
or ~hit(ag,)). The evaluation of these criteria depends on the
agent knowledge, namely the information about the controls of the
resources, control(ag,,res). The agent also provides, through
the GUI, her preferences and constraints. For instance, according
to alice, her own goals (e.g. hang(alice)) have priority over
bob’s goals (e.g. hang(bob)). According to bob, the priorities over
these goals are similar.

ung

!

[pit(@)] [pang(as,)]

‘ give(ag,,ag,, res) ‘

control(ag,,res)

Figure 2. Influence diagram to structure the negotiation

4 ARGUMENTATION FRAMEWORK

According to the approach of defeasible argumentation of [8], argu-
ments are reasons supporting claims which can be defeated” by other
arguments.

Definition 1 (AF) An argumentation framework is a pair AF =
(A, defeats ) where Ais afinite set of arguments and defeats
is a binary relation over A. We say that a set S of arguments defeats
an argument a if a is defeated by at least one argument in S.

[8] also analysis when a set of arguments is collectively justified.

Definition 2 (Semantics) A set of arguments S C A is:

o conflict-free iff Va, b € S it is not the case that a defeats b;

e admissible iff S is conflict-free and S defeats every argument a
such that a defeats some arguments in S.

e S is preferred iff S is maximally admissible;

2 The defeat relation is called attack in [8].



e S is complete iff S is admissible and S contains all arguments a
such that S attacks all attacks against a;
e S is grounded iff' S is minimally complete;

These declarative model-theoretic semantics of the AF capture vari-
ous degrees of justification ranging from very permissive conditions,
called credulous, to restrictive requirements, called sceptical. The se-
mantics of an admissible (or preferred) set of arguments is credulous,
in that it sanctions a set of arguments as acceptable if it can suc-
cessfully dispute every arguments against it, without disputing itself.
However, there might be several conflicting admissible sets. That is
the reason why various sceptical semantics have been proposed for
the AF, notably the grounded semantics and the sceptically preferred
semantics, whereby an argument is accepted if it is a member of all
maximally admissible sets of arguments. For simplicity, we restrict
ourself to admissible semantics.

4.1 Decision framework

Since we want to instantiate our AF for our example, we need to
specify a particular framework capturing the decision problem.

Definition 3 (Decision framework) A decision framework is a tu-
ple D = (L, Asm, T ,T,P), where:

e [ is the object language which captures the statements about the
decision problem;

o Asm, is a set of sentences in L which are taken for granted, called
assumptions;

e 7 is the incompatibility relation, i.e. a binary relation over atomic
formulas which is asymmetric. It captures the mutual exclusion
between the statements;

o T is the theory which gathers the statements;

o P C T xT isa(partial or total) preorder over T, called the prior-
ity relation, which captures the uncertainty of beliefs, the priority
amongst goals, and the expected utilities of the decisions.

In the object language £, we distinguish six disjoint components:

e a set of abstract goals (resp. concrete goals), i.e. some proposi-
tional symbols which capture the abstract values (resp. concrete
values) that could result;

e a set of decisions, i.e. some predicate symbols which capture the
decision nodes;

e a set of alternatives, i.e. some constants symbols which capture
the mutually exclusive actions for each decision;

e a set of beliefs, i.e. some predicate symbols which capture the
chance nodes;

e the names of rules in 7" which are unique.

In £, we consider strong negation (classical negation) and weak
negation (negation as failure). A strong literal is an atomic first-order
formula, possible preceded by strong negation —. A weak literal is a
literal of the form ~ L, where L is a strong literal.

We explicitly distinguish assumable (respectively non-assumable)
literals which can (respectively cannot) be taken for granted, mean-
ing that they can or cannot be assumed to hold as long as there is
no evidence to the contrary. Decisions (e.g. give(ag,,ag,,res) €
Asm) as well as some beliefs (e.g. control(bob,nail) € Asm)
can be taken for granted. In this way, D can capture incomplete
knowledge.

The incompatibility relation captures the conflicts. We have
L7T-L,-L7TL,and LZ ~ L butwe donothave ~ L Z L. We
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say that two sets of sentences ®; and ®5 are incompatible (P, Z $2)
iff there is at least one sentence ¢; in ®1 and one sentence ¢2 in Po
such as ¢1 Z ¢2.

A theory gathers the statements about the decision problem.

Definition 4 (Theory) A theory 7 is an extended logic program, i.e
a finite set of rules R: Lo «— L1, .. ,~ Ly with
n > 0, each L; being a strong literal in L. The literal Lo, called
the head of the rule, is denoted head(R). The finite set {L, . ..,
Ly}, called the body of the rule, is denoted body(R). The body
of a rule can be empty. In this case, the rule, called a fact, is an
unconditional statement. R, called the unique name of the rule, is an
atomic formula of L. All variables occurring in a rule are implicitly
universally quantified over the whole rule. A rule with variables is a
scheme standing for all its ground instances.

o Lj,~ Ljga, ...

~

For simplicity, we will assume that the names of rules are neither
in the body nor in the head of the rules thus avoiding self-reference
problems. Considering a decision problem, we distinguish:

e goal rules of the form R: Gy — G1,...,G, with n > 0. Each
G is a goal literal in £. The head of the rule is an abstract goal
(or its strong negation). According to this rule, the abstract goal is
promoted (or demoted) by the goal literals in the body;

o epistemic rules of the form R: By «— Bi,..., B, withn > 0.
Each B; is a belief literal of £. According to this rule, By is true
if the conditions By, ..., B, are satisfied;

e decision rules of the form R: G «— D(a), B1,..., By withn >
0. The head of the rule is a concrete goal (or its strong negation).
The body includes a decision literal (D(a) € L) and a set of
belief literals possibly empty. According to this rule, the concrete
goal is promoted (or demoted) by the decision D(a), provided that
conditions B, ..., B, are satisfied.

Due to our representation of decision problems, we assume that the
elements in the body of rules are independent, the decisions do not
influence the beliefs, and the decisions have no side effects.

In order to evaluate the previous statements, all relevant pieces of
information should be taken into account, such as the uncertainty of
knowledge, the priority between goals, or the expected utilities of the
decisions. In this work, we consider that all rules are potentially de-
feasible and that the priorities are extra-logical and domain-specific
features. We consider that the priority P which is a reflexive and
transitive relation considering possible ex eequo. R1P Rz can be read
“Ry has priority over R2”. R1PR2 can be read “R; has no prior-
ity over Ro”, either because R and R are ex equo or because R
and R, are not comparable. The priority over concurrent rules de-
pends on the nature of rules. Rules are concurrent if their heads are
identical or incompatible. We define three priority relations:

e the priority over goal rules comes from the preferences overs
goals. The priority of such rules corresponds to the relative im-
portance of the combination of (sub)goals in the body as far as
reaching the goal in the head is concerned;

o the priority over epistemic rules comes from the uncertainty of
knowledge. The prior the rule is, the more likely the rule holds;

e the priority over decision rules comes from the expected utility of
decisions. The priority of such rules corresponds to the expecta-
tion of the conditional decision in promoting/demoting the goal
literal.

In order to illustrate the previous notions, let us consider the goal
rules, the decision rules, and the epistemic rules from alice’s view-
point which are represented in Tab. 1. According to the goal rules,



the main goal is reached if: i) either alice hangs the picture and
alice does not hit bob (cf ro1); ii) or bob hangs the picture and
alice hits bob (cf ro2). alice prefers to hang the picture by her-
self, ro1Pro2. According to the decision rules, the picture is hung by
alice (hang(me)) if she controls the hammer and bob gives the
nail he controls (cf r11). The picture is hung by bob (hang(you))
if he controls the nail and alice give the hammer she controls (cf
r12). alice can hit bob if she controls the hammer (cf r21(ag)).
Otherwise, alice needs no resource (cf £22(ag)). According to the
epistemic rules, alice beliefs that she has the hammer, £».

T
A ro1: hung < hang(me), =hit (you)
ro2: hung < hang(you), hit(you)

T

r11: hang(me) «— give(you, me,nail), control(me, hammer),
control(you,nail)

ri2: hang(you) < give(me,you, hammer), control(you,nail),
control(me, hammer)

r21(ag): hit(ag) <« control(ag, hammer)

foo(ag): ~hit(ag) «—

T

f1 : control(me, hammer) «

Table 1. The goal rules, the decision rules, and the epistemic rules.

4.2 Arguments

Since we want that our AF not only suggests some actions but also
provides an intelligible explanation of them, we adopt here the tree-
like structure for arguments proposed in [17] and we extend it with
suppositions on the missing information.

Definition 5 (Argument) An argument built upon D is composed
by a conclusion, a top rule, some premises, some suppositions, and
some sentences. These elements are abbreviated by the correspond-
ing prefixes. An argument a can be:

1. ahypothetical argument built upon an unconditional ground state-
ment. If L is an assumable literal (possibly its negation), then
the argument built upon a ground instance of this assumable
literal is defined as follows’: conc(a) L, top(a) 0,
premise(a) = 0, supp(a) = {L}, sent(a) = {L}.
or

2. a built argument built upon a rule such that all the literals in the
body are the conclusion of arguments.

(@) If fis afact in T (i.e. body(f) = 0), then the trivial argu-
ment a built upon this fact is defined as follows: conc(a)
head(f), top(a) = f, premise(a) = 0, supp(a) = 0,
sent(a) = {head(f)}.

() If r is a rule in T with body(r) {L1,...,Lj,~
Ljta,..., L.} and there is a collection of argu-
ments {ai,...,an} such that, for each strong literal
L; € body(r), conc(a;) = L; with i < j and for
each weak literal ~ L; € body(r), conc(a;) =~ L;
with © > j, we define the tree argument a built upon the
rule v and the set {ai,...,an} of arguments as follows:

~

3 @ denotes that no literal is required.
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conc(a) head(r), top(a) r, premise(a) =
body(r), supp(a)=Uare(ay,...,a,} supp(a’),
sent(a)=Uareqa,,...,a,} sent(a’)Ubody(r)U{head(r)}.
The set of arguments {a1, . .., an } are called the set of subar-
guments of a (denoted sbarg(a)).

The set of arguments built upon D is denoted A(D).

Notice that the subarguments of a tree argument concluding the weak
literals in the body of the top rule are hypothetical arguments. In-
deed, the conclusion of an hypothetical argument could be a strong
or a weak literal while the conclusion of a built argument is a strong
literal. As in [17], we consider composite arguments, called free ar-
guments, and atomic arguments, called #rivial arguments. Contrary
to other definitions of arguments (set of assumptions, set of rules),
our definition considers that the different premises can be challenged
and can be supported by subarguments. In this way, arguments are
intelligible explanations. Moreover, we consider hypothetical argu-
ments which are built upon missing information or a decision. In this
way, our framework allows to reason further by making suppositions
related to the unknown beliefs and over possible decisions.

In our example, the argument b (respectively a), concludes that
the main goal is reached since bob (respectively alice) hangs the
picture and alice hits (respectively does not hit) bob if we suppose
that alice (respectively bob) gives the hammer (respectively the
nail) and if we suppose that bob controls the nail. The argu-
ments a is depicted in Figure 3. An argument can be represented as
a tree where the root is the conclusion (represented by a triangle)
directly connected to the premises (represented by losanges) if they
exist, and where leafs are either some suppositions (represented by
circles) or the empty set. Each plain arrow corresponds to a rule (or
a fact) where the head node corresponds to the head of the rule and
the tall nodes are in the body of the rule. The tree argument a is
composed of one trivial subargument and one tree argument. Neither
trivial arguments nor hypothetical arguments contain subarguments.

4.3 Interactions

The interactions amongst arguments may come from their conflicts,
from their nature (hypothetical or built), and from the priority of
rules. We examine in turn these different sources of interaction.
Since their sentences are conflicting, the arguments interact with
one another. For this purpose, we define the following attack relation.

Definition 6 (Attack relation) Let a, b € A(D) be two arguments.
a attacks b iff sent(a) Z sent(b).

This relation encompasses both the direct (often called rebuttal) at-
tack due to the incompatibility of the conclusions, and the indirect
(often called undermining) attack, i.e. directed to a “subconclusion”.
According to this definition, if an argument attacks a subargument,
the whole argument is attacked.

Since arguments are more or less hypothetical, we define the size
of their suppositions.

Definition 7 (Supposition size) Let a € A(D) be an argument.
The size of suppositions for a, denoted suppsize(a), is the num-
ber of suppositions of a: suppsize(a) = |supp(a)l.

The size of suppositions for an argument is the number of decision
literals and assumable belief literals in the sentences of the argument.

Since arguments have different natures (hypothetical or built) and
the top rules of built arguments are more or less strong, we define the
strength relation as follows.
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Figure 3. Arguments supporting the fact that bob give the nail

Definition 8 (Strength relation) Let A1 be a hypothetical argu-
ment, and Az, A3 be two built arguments.

1. As is stronger than A, (denoted Az pA Aq);

2. If (top(A2)Ptop(As)) N —(top(As)Ptop(Az)), then
Ao PA A3;
3. If (top(A2)Ptop(As)) A (suppsize(Aj) <

suppsize(As)), then Ao PA As;

Since P is a preorder on 7, P is a preorder on A(7). Since it is
preferable to consider fewer suppositions as possible, built arguments
are preferred to hypothetical arguments. Moreover, we want to take
into account the preferences captured by the priorities. That is the
reason why we consider that an argument is stronger than another
argument if the top rule of the first argument has a proper higher
priority than the top rule of the second argument, or if it is not the
case but the number of suppositions made in the first argument is
properly smaller than the number of suppositions made in the second
argument.

In order to adopt Dung’s seminal calculus of opposition, we define
the defeat relation.

Definition 9 (Defeat relation) Ler a, b € A(D) be two arguments.
a defeats b iff: i) a attacks b; ii) =(b PA a).

Let us consider our previous example. The arguments a and b
attack each other. Since the top rules of a is 701 and the top rule of
b is ro2, a is stronger than b, and so a defeats b. The argument a is
in an admissible set, and so can justified the opinion of alice. This
arguments is useful for alice to justify its choice in front of bob
and to persuade the latter.

5 SOCIAL INTERACTION

The social statements are exchanged during dialogues and notified in
the dialogical commitments. Our agent drives the interactions by the
adherence to protocols.

The negotiation is driven according to the individual/social state-
ments concerning the goals of agents (their own goals and the goals
of their interlocutors), the decisions they make, the knowledge, and
preferences over them. The social statements are exchanged during
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dialogues and notified in the dialogical commitments which are in-
ternal data structures which contain propositional/action social obli-
gations involving the agent, namely with the agent being either the
debtor or the creditor. The choice amongst actions is made according
to the agent’s statements and the preferences over them. The dialogi-
cal commitments of alice include commitments involving alice:
either alice is the creditor of the commitment, or alice is the
debitor of the commitment (see the next section).

A protocol is required to conduct the interaction. For this purpose,
the social reasoning uses a boot strap mechanism that initiates the re-
quired protocol, the role the agent will play in that protocol, and the
other participants. The protocol engine determines the appropriate
message to be sent given those parameters. When there is a decision
to be made either between the choice of two locutions (e.g. an ac-
cept or a reject) to be sent or the instantiation of the content of the
locution (e.g. the definition of a proposal), the protocol engine uses
a precondition mechanism to prompt the social reasoning. Upon the
satisfaction of the precondition, the protocol engine sends the locu-
tion. A similar mechanism is used for incoming messages. If it is
necessary to update the dialogical commitments of the agent, this
can be done with the post condition mechanism which operates in a
similar manner.

The agents utter messages to exchange goals, decisions, and
knowledge. The syntax of messages is in conformance with a com-
mon communication language. We assume that each message: has an
identifier, My; is uttered by a speaker (Si); is addressed to a hearer
(Hg); responds to a message with identifier Ry; is characterised by
a speech act Ax composed of a locution and a content. The locu-
tion is one of the following: question, assert, accept, why,
withdraw (see Table 2 below for examples). The content is a triple

consisting of: a goal G, a decision Dy, and a knowledge K}.*

Figure 4 depicted our protocol from the initiator viewpoint with
the help of a deterministic finite-state automaton. The choice of lo-
cutions to send depends on the way the social reasoning fulfills pre-
conditions. For example, the outcome of evaluate decision
by the social reasoning will dictate to the protocol engine whether
it sends accept, assert or why. The corresponding rule of the
protocol engine is as follows:

4 We will use 6 to denote that no goal is given and () to denote that no knowl-
edge is provided.



send question receive assert send why

evaluate
decision

receive assert

send accept receive withdraw
receive assert

send withdravy
send assert

evaluate
=| challenge

receive why

receive accept

Figure 4. Protocol for the initiator

IF receive assert (G,D,K) from interlocutor THEN {
update commit (interlocutor, [G,D,K]) ;

IF evaluate(G,D,K) THEN
send accept (G,D,K)
commit (me, [G,D,K]) ;

ELSE IF evaluate(G,D2,K2) & D2!=D THEN({

send assert (G,D2,K2) to interlocutor;
commit (me, [G,D2,K2)) ;}

ELSEIF send why(G,D,K) to interlocutor;}

to interlocutor;

In this rule me denotes the reasoning agent and interlocutor
denotes the agent it dialogues with. evaluate (G, D, K) is a pred-
icate which evaluates if the goal G is supported by an admissible ar-
gument built upon the decision D and the knowledge K. According
to the corresponding rules, the dialogical commitments are updated
when a proposal is received. If an admissible proposal have been
suggested, then the speech act is an accept. If a new admissible
proposal is found, then the speech act is an assert. Otherwise the
speech act is a why.

Table 2 depicts the speech acts exchanged between alice
and bob playing two different dialogues. They attempt to come
to an agreement on the transaction for the resources to reach
the common goal hung. The dialogue is initiated by alice.
With the message M, bob informs alice that it finds out
that the action give(alice,bob,hammer) is justified with
respect to the common goal (hung). However, alice does
not find give(alice,bob, hammer) justified and she proposes
give(bob,alice,nail). Since none of these proposals have
been jointly accepted, bob attempts to determine the reasons for
alice’s choice (cf M3). In the first dialogue (Top of Table 2),
alice argues with the goal hang(alice) which is a subgoal
hung. In the second dialogue (Top of Table 2), alice argues
with the goal hit(alice) demoted by bob. Given alice’s re-
sponse in My, bob includes the argument provided by alice.
Therefore, it finds Alice’s proposal justified whatever the dialogue
is. Finally, bob communicates his agreement with the help of an
accept (Ms) which closes the dialogue. We can notice that the in-
fluence of alice on bob leads this latter to concede the alternative
give(bob, alice,nail) which was previously not justified from
bob’s viewpoint. The agents are able to persuade each other, through
argumentation. In the first dialogue, bob includes a new argument
concluding a common goal. In the second dialogue, bob includes a
new argument concluding a goal he demotes. Whatever the dialogue
is, alice persuades bob.

6 RELATED WORKS

We have presented here a model of social and persuasive argumen-
tation. In this perspective, [2] identifies different types of arguments:
threats, rewards, appeals to past promise, appeals to prevailing prac-
tice, appeals to self-interest, and counter-examples. In our paper, we
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focus on the threats and we introduce the appeals to common goal.
Actually, the concepts of threat and promise are two faces of the same
coin. Both of them are based upon the power/dependence relations
of agents [9]. The purpose of [2] is to handle these types of argu-
ments within a classical argumentation-based framework. Even if our
argumentation-based framework is different, our definitions of argu-
ments are quite similar. However, the strengths of these arguments
are different. While the strength of arguments of [2] is based upon
the weakest link principle, the strength of our arguments is based
upon the last link principle and depends on the hypothetical nature
of arguments. Contrary to [2], we adopt the calculus of opposition of
Dung [8]. Actually, our work consists of a more refined framework
for persuasive negotiation than [15] where the strength of arguments
is not only based upon some authority relations.

We have used here the argumentation-based mechanism for de-
cision making proposed in [12]. The framework of [10, 12] incor-
porates abduction on missing information, while the frameworks
of [1, 12] can be applied to a multi-criteria decision making. To the
best of our knowledge, the framework of [12] is the only one integrat-
ing both of these proprieties required by our application. Moreover,
the other existing frameworks do not come with a conceptual frame-
work for creating a model and a representation of decision problems.
By relying on [12], the decision problem is firstly analyzed, and so
treated.

[14] proposes straight translations of the sociology of organized
action into a computer science formalism. We have simplified and
extended here this formalism for our purpose. The relation of re-
quirement is weight by a measure of necessity in [14]. Since this
weight can be calculated with the utilities, the payments, and the pri-
orities, we do not mention it in our framework. Contrary to [14], we
do not distinguish the resources and the stake they represent, i.e. the
power relationships amongst the agents which either control the stake
or depend on its. Moreover, we have added a relation amongst goals
to reflect that they can depend on one another. This extension enrich
the coordination model.

According to [6], the four main recurring social dimensions
of multiagent organisations are: the social structures of roles and
groups, the dialogical structures of the interaction amongst agents,
the functional structures of the goals and tasks, and the normative
structures incorporating the deontic notions of obligation and per-
mission. With respect to this analysis grid, our framework treats a
subset of the social structures captured by the power of agents result-
ing from the mastering of resources. Our framework considers the
functional structures due to the goal decompositions captured by the
the dependence relation. Obviously, the proposed negotiation proto-
col consists of the dialogical structure of our framework. Finally the
normative structure of multiagent systems is out of the scope of our
framework.

7 CONCLUSIONS

In this paper, we have described a model of autonomous, social, and
argumentative agent trying to persuade each other to collaborate. For
this purpose we have formalized a social theory that is served to study
collective decision-making processes with the help of the concepts of
agent, resource, and goal, as well as their relationships. Moreover,
we have provided an AF for decision-making to perform the social
reasoning which is about how to achieve the individualistic, the so-
cial, and the common goals through collaboration. Actually, we have
developed a model of internal dialectics between the individual goals
and the social goals of agents to capture the interactions which can



My, Sk Hy Ay Ry
My alice bob question(hung, give(ag,, ag,,res), ) 0

M; bob alice assert(hung,give(alice,bob,hammer),)) My
M, alice bob assert(hung,give(bob,alice,nail), ) M
Ms  bob alice why(hung,give(bob,alice,nail),) Mo
My alice bob assert(hang(alice),give(bob,alice,nail),[control(bob,nail)]) Ms
Ms bob alice accept(hung,give(bob,alice,nail),f) M
My, Sk Hi Ag Ry
My alice bob question(hung, give(ag,,ag,,res), ) 0

M, bob alice assert(hung,give(alice,bob,hammer), ) My
M alice bob assert(hung,give(bob,alice,nail), ) M,
Mz bob alice why(hung,give(bob,alice,nail),) Mo,
My alice bob assert(—hit(alice),give(bob,alice,nail), [control(bob,nail)]) M3
Ms bob alice accept(hung,give(bob,alice,nail), ) M,

Table 2. Dialogue using an appeal to common goal (top) and using a threat (bottom)

exist between the agents interests and their social responsibilities. In
order to valid this approach, we use the multiagent platform GOLEM
[4] for the deployment of our agents.

The notions of social welfare can be used as a criterion to dis-
criminate amongst arguments for the allocation of resources amongst
agents taking into account the utilities/payments (resp. preferences)
that agents assign to the resources (respectively goals). Existing re-
sults indicate that interaction amongst agents as well as the agents’
reasoning can be designed to direct negotiation towards high qual-
ity allocations. Future works will aim at building upon the existing
results to design and realise effective argumentation-based negotia-
tion mechanisms that can be used to exhibit social-welfare related
properties.
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MAgtALO: An Agent-Based System for
Persuasive Online Interaction

Simon Wells and Chris Reed!

Abstract. This paper provides a concise introduction to the MAg-
tALO system. This prototype software environment provides a mech-
anism enabling users to engage in online debate using naturalistic
dialogue underpinned by sound argumentation theory. MAgtALO is
used to demonstrate how dialogue protocols can be applied to support
flexible intuitive interaction within complex and contentious problem
domains.

1 ARGUING ONLINE

Recently the online community has spontaneously demonstrated
great interest in argument. This may have been spurred in part by
the highly visible arguments with strong and explicit argumentative
structure such as those found in the Iraq Study Group Report.

Various online systems have been deployed to exploit this interest
such as convinceme.net and debatepedia.com. These systems have
enabled members of the public to engage with each other and to
express their opinions using web-based interaction mechanisms. In
convinceme.net the aim is competitive, users attempt to accumulate
votes, which equate to points, with the aim of accumulating the most
points and thereby becoming King of the Hill within a single de-
bate. However, Debatepedia uses a Wikipedia style interface to col-
late large evidence sets to support a user in exploring and under-
standing a complex debate topic. What both of these systems have
in common is that they both provide high quality Web 2.0 based in-
terfaces and environments to support user interaction. The interfaces
arguably contribute to the construction of the broad userbases which
underpin these systems but the underlying argumentation theory is
often impoverished, having small sets of moves which the users can
make and limited tools for interacting with the argumentative con-
tent.

Even where systems have not been designed to explicitly support
the dialectical nature of argumentative dialogue, users will try to fitin
arudimentary yet intuitive argumentative structure. This occurs often
in blog comments and in the BBC’s Have Your Say webpage in which
users will often manually copy and paste earlier posts into their own
response to specify the exact point to which they are responding.
Users obviously want a way to structure their interactions and re-
sponses so that they can explore the arguments of others whilst mak-
ing their own explicit in relation. Such capabilities are not however
explicitly supported by the current crop of weblog commenting or
fora software. MAgtALO (MultiAGenT Argument, Logic and Opin-
ion) is a word for disagreement used in the Tagalog language spoken
in the Republic of the Phillipines, and disagreement is also a natu-
ral state of affairs in complex and contentious real world domains.

1 School of Computing, University of Dundee, email:

{swells,chris } @computing.dundee.ac.uk
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The MAgtALO system adopts the intuitive and appealing interaction
mechanisms found in extant online debate systems and marries them
with cutting edge research into the representation of argument, as
structures of knowledge, and argumentation, in terms of structured
protocols for interaction. It has been suggested that argument pro-
vides an intuitive and accessible way to present and assimilate com-
plext data [2], and that structured argumentation can be applied to
discussion of complex domains involving real risks [5]. In Magtalo,
both monologic argument structures and dialogic argument protocols
are used to give the user intuitive control over navigation of a com-
plex disagreement space. Presenting and organising material explic-
itly as arguments should mean that users find it easier to understand
the relations between the various positions in comparison to sources
which have a more discursive style (such as newspaper reports).

2 MAgtALO Architecture

MAgtALO consists of a multiagent-based backend server and a web-
based user-facing interface which is shown in figure 1. The web inter-
face is AJAX-based and incorporates client-side javascript to ensure
that a responsive user interface is provided to the user.

.

@ John wadham agree. They wil nine civi liberties
Director Of Libert

John:

Martin Linton

John:
wil

Martin: Clic
Ho, T don't
Elack
to be tack

e police might discriminate against
it ), that s a serious problem that need
t should not stop us having ID cards

Current point »
f

you are saying the police might i
rablem that needs ta be tackied. But sho

1 Agree With This 1 Don't Agree With This

who agrees with this?

Figure 1. The main MAgtALO interface

The interface is written in PHP and is served from a standard
Apache web server, MySQL database, and Hypertext Pre-Processor
AMP software stack. The interface enables a user to engage in a per-
suasive dialogue with a number of software agents using simple, in-



tuitive dialectical-game based interaction protocols. Given an initial
topic the user is provided with various choices, such as to agree or
disagree with a given position, or to provide a reason for their stated
position. The agent back-end uses the Jackdaw University Devel-
opment Environment (JUDE), an academic-oriented distribution of
the Jackdaw Multiagent System (MAS) platform developed by Cal-
ico Jack Ltd [3]. JUDE is a Java-based, lightweight, flexible, and
industrial-strength agent development platform that takes a modular,
dynamically extensible approach to agent development. The agent
backend supports the storage of user positions for later reuse in sub-
sequent dialogues, and provides the mechanism whereby a user re-
ceives an appropriate response from the pre-stored arguments. The
software agents respond to the points made in the dialogue, either by
the user or by other agent participants as required, utilising informa-
tion stored in their belief databases and a desire to speak function
which controls how much an agent wishes to make an utterance at
any given point in the dialogue.

3 ARGUMENTS & POINTS OF VIEW

MAgtALO uses agents in a multiagent system to represent the views
of participants. Pre-existing arguments are analysed in terms of their
argumentative structure using tools such as Araucaria [6]. Arguments
are stored using AML, the XML-based Argument Markup Language,
and are read into the agents respective belief databases. For a given
domain, arguments from various perspectives can initially be anal-
ysed and stored as AML. Agents can then have their beliefs automat-
ically populated not only with propositions that correspond to real,
analysed natural text, but also with the argumentative relations that
hold between those propostions. For MAgtALO this process involves
finding several corpus arguments that are in the same domain but
that have been articulated by different, possibly conflicting, authors.
Given multiple points of view, garnered from specific authors who
hold particular positions with respect to the domain, it is possible to
interact with the data in interesting ways. Interaction in MAgtALO
utilises the specific metaphor of a meeting, with the user holding the
privileged position of chair. The user is therefore able to interact with
specific agents, elicting their personal views about a particular point,
asking for arguments pro or con a given position, asking an agent to
attack the arguments of another, or whether they concur with the cur-
rent claim, and so on. The user therefore has some control over the
direction of the dialogue modulo the rules of the interaction protocol.

4 PERSUASIVE DIALOGUE

One aim of MAgtALO is to enable the participants to engage in
a, possibly persuasive, discussion rather than an interrogation. This
means that the protocol by which the players interact must allow for
more sophisticated behaviours than just questioning the other play-
ers, building a pool of answers associated with the participants, and
thereby exploring the agent knowledge bases. Each participant, in-
cluding the user(s) and any agents, must be able to interject with their
own opinions, especially when something is said with which they dis-
agree. To support this kind of behaviour, two approaches were taken.
The first utilises a simple dialogue game protocol that was developed
to govern the kinds of things that the players can say at each point in
the dialogue. Dialogue games are basically turn-taking games which
can be used to structure the interactions between a dialogue’s partic-
ipants, enabling the participants to, for example, construct a position
with respect to the point at issue. Dialogue games are based on the
notion that a particular class of utterances can be classified as speech
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acts [7] or performatives and that when uttered they have the char-
acteristics of actions. In a dialogue game the kinds of moves that
can be made, and hence the kinds of things that can be said corre-
spond to particular speech acts. For example, the influential game,
‘DC’ due to Mackenzie [4] includes the statement, withdrawal, ques-
tion, challenge, and resolution demand performatives. In addition to
the performatives, dialogue games are commitment based meaning
that when a participant makes a move it affects their commitment
with respect to the content of that move. For example, in DC uttering
a statement causes the speaker to become committed with respect
to that statement. Dialogue games also specify a protocol for how
a dialogue can legally develop, for example, specifying that after a
question, the next move must be an either a statement or withdrawal.
Dialogue games have been used to analyse various errors in reason-
ing such as the fallacy of begging the question [4] and as normative
ideals for discourse in specific domains such as ethical discussion
[8]. A fragment of the dialogue game protocol can be seen in figure
2 in which the user is asking the agent Martin a question. In response
to the current point, the user is able to ask Martin to supply a rea-
son for the current point, or to supply further reasons if the proffered
reason is not sufficient, or Martin can be asked whether he agrees or
whether he can expand on his current position.

@
&Aégm

@ Martin [2©
& ebor

Why s this the

& current point is trug John?

might discriminate against
a serious problem that neec

Current point »
f you are saying the police might discriminate against black people (even though i
problem that needs to be tackie

Who agrees with this?

Figure 2. Dialogical interaction in MAgtALO

The second approach was to introduce the notion of a desire-to-
speak function, which is incorporated into the agent participants of
the dialogue, and enables them to automatically interject after a state-
ment is made that exceeds their desire-to-speak threshold. The func-
tion is simple and merely calculates the difference between the num-
ber of points in support of a statement and the number of points
against within an agents knowledge base. Although the user is nom-
inally in control of the dialogue, agents may automatically interject
after a statement is made if the agent has a sufficiently strong desire to
speak regarding that statement. The function that currently calculates
desire-to-speak is simple: it is the difference between the number
of points in support and the number of points against the statement
within an agents knowledge base. If the value is around zero then the
agent has mixed feelings regarding the point. If the value is greater
or lesser than zero, then the agent has strong feelings either for or
against the point. Each agent has a threshold value set which enables
the strength of feeling for a given point to be determined individu-



ally. If the threshold is exceeded then the agent will automatically
express its viewpoint in the dialogue at that point. Fox and Das [2]
have demonstrated that very simple aggregation functions are often
all that is required for appropriate automated reasoning in many sit-
uations, a mechanism such as automatic interjection can therefore
make the dialogue seem much more natural. The aim of Magtalo
is not to calculate a “’solution” to a debate, or to evaluate points of
view, or even particularly to persuade a user that a particular view-
point is superior but is mainly to provide a robust software environ-
ment in which complex domains can be explored. During this process
however it is likely that a user, exposed to arguments that they had
not previously considered might find themselves persuaded to adjust
their position. Though such things may be interesting to investigate
(as is hinted at, at least in part, in section 7), they are peripheral to the
main focus, which is squarely upon providing a rich, flexible, but in-
tuitive interface by which online users can interact with and explore
complex debates, thereby gaining a deeper and more sophisticated
understanding of the topic. One rather more direct additional benefit
of using the theory of dialogue games as a foundation upon which
to build such an interface is that the process of extracting structured
knowledge from the user is made significantly easier.

5 KNOWLEDGE ELICITATION

The process of uncovering a users position on a given topic is a form
of knowledge elicitation, what [8] refer to as the maieutic function
of dialogue. MAgtALO uses a simple dialogue game protocol to ex-
pose this knowledge and to record it into the system in a structured
fashion using AML. These AML records can subsequently be loaded
into a MAgtALO Agent so that subsequent dialogues can occur in
which the arguments of the current participant become the beliefs of
an intelligent software agent representing the views of the original
participant. Use of a dialogue game enables the underlying argumen-
tative structure of the dialogue to be captured. This is because each
statement is uttered in relation to some earlier statement. For exam-
ple, offering justification for agreement with a position corresponds
to an inference being drawn between the two points, one giving a
conclusion and the other giving a reason in support of the conclu-
sion. The use of a dialogue game protocol therefore ensures that each
new entry into the dialogue is dialogically relevant. Such dialogical
relevance is important to enable new information to be recorded for
reuse in future dialogues.

Using this approach the amount of new, typed user input is min-
imised by allowing the user to select from previously recorded state-
ments first, then allowing the user to type in new statements only
if there is nothing appropriate already recorded. The benefit of this
approach, as well as maintaining user interest by minimising typ-
ing, is that existing statements are reused, possibly in new ways so
connections can be made between different threads of argument on
a topic. Additionally, this approach avoids the need for natural lan-
guage processing as propositional statements are recorded in their
entirety. When statements are reused in new ways it is because the
user has linked the statement to some point expressed within a di-
alogue. Rich, structured knowledge is thus accumulated through a
lightweight, naturalistic interaction with the user

6 Example Dialogue

An example MAgtALO dialogue can be seen in figure 4. In this di-
alogue there is a single user and two MAgtALO agents, one repre-
senting John Wadham of Liberty who is very much opposed to the
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) http://127.0.0.1 - Add Your View - Mozilla Firefox

Please choose from ane of the fallowing reason, o give your own reason below

They will undermine civil liberties &

Storing potentially vast amounts of sensitive data about every citizen in one place presents

dangers

They will be of very little use to those who carry them

People will pay or public services but will only be able to use them if they have been given

a card by the h

The database will not be secure

Criminal gangs will sell cards to people desperate to get into the country

Your Reason »
[Enter a reason here or choose from the list above...

Submit »

Done

Figure 3. Knowledge elicitation in MAgtALO

introduction of identity cards, and the other representing the Labour
MP Martin Linton, who argues in favour of identity cards. The di-
alogue begins at turn 1 from a fixed initial topic. In this case the
system introduces the topic of the dialogue with the statement “iden-
tity cards are a bad idea”. This does not represent the position of
any given participant but merely provides the focus for the dialogue.
Once the initial topic has been selected, the user is presented with
the option to agree, to disagree, or to find out where the other agents
stand with respect to it. In the example the user selects to agree and
is then invited to support their position with a reason. In turn 2 the
user does so and selects to reuse an existing reason from the system
to support their position. Automatic interjection is used to help the
dialogue seem more natural and this is demonstrated in turn 3 where
the John Wadham agent interjects to agree with the user and proffers
a reason for so-doing. This indicate that the John Wadham agent had
a strong desire-to-speak in agreement with the user’s last statement.
Once an agent has interjected, the dialogue game allows the user to
either agree or disagree with the current point, the last point that was
made during the interjection, or to question the agent that made the
point to explore that agent’s position. This can be as simple as asking,
Why?, in order to get underlying reasons and so expose the basis for
the agent’s position. If the agent’s point failed to persuade the user,
further justification can be solicited. The user then responds in turn 4
by using a dialogue system move to attempt to elicit a further reason
from the John Wadham agent who responds in turn 5 with a further
reason. It is at this point that the Martin Linton agent automatically
interjects to disagree in turn 6 with the statement made in turn 5. The
focus of a dialogue generally follows the last point that was made,
but by asking for further reasons the user is switching focus back to
an earlier point to get extra, independent support for the point. This
process of focus switching allows the user to return to any earlier
point in the dialogue, simply by selecting the new focus-point from
the dialogue transcript displayed on screen. Such a switch of focus
is illustrated in turn 7 whereby the user indicates that they wish to
return to an earlier point. In this case the earlier point is the initial
point of the dialogue and the user further indicates that they wish to
explore Marting Linton’s positions. The result of such focus switch-
ing is that the user is able to explore new threads of reasoning and
expose different arguments for and against each point made rather



than being locked into a particular path through the dialogue. Again
this is an example of how the protocol enables a natural rhythm to
be maintained in which, when the user is dissatisfied with the cur-
rent position, they can return to the point of contention and explore
it some more. The user, in turn 8, then directs a question towards
the Martin Linton agent who responds in turn 9. In turn 10 the users
disagrees with the Martin Linton agent but the reason that the user
produces is not already available in the system and is a new state-
ment entered into the system through the knowledge elicitation pro-
cess discussed in section 3. The example therefore demonstrates the
major facilities of the MAgtALO system, including knowledge elic-
itation, automatic interjection, and guidance of the dialogue through
the use of a dialogue game protocol.

Turn | User Statement

1 System | New discussion started! With the point
“Identity cards are a bad idea”

“I agree. They will undermine civil liberties”
“Yes, I agree. The real target is the people
whom the home office has lost”

“Why do you think the current point is

true John?”

“It will be black people and those from
ethnic minorities who will find that they
need to show their card most often”

“No, I don’t agree. If you are saying the
police might discriminate against black people
(even though it is illegal), that is a serious
problem that needs to be tackled. But should
not stop us having ID cards”

“I’d like to go back to the point that was
made earlier...Identity cards are a bad idea”
“Do you agree with the current point
Martin?”

“No, I don’t agree. They will not undermine
civil liberties”

“No, I don’t agree. Storing potentially vast
amounts of sensitive data about every citizen
in one place presents dangers”

2 User
3 John

4 User

5 John

6 Martin

7 User

8 User

9 Martin

User

Figure 4. An example dialogue on the topic of identity cards.

7 FUTURE DIRECTIONS

It has been suggested that argument provides a more intuitive and
accessible means of presenting and assimilating complex data [2],
and that structured argumentation can be applied to discussions of
complex domains involving real risks [5]. In Magtalo, both mono-
logic argument structures and dialogic argument protocols are used
to give the user intuitive control over navigation of a complex dis-
agreement space. Presenting and organising material explicitly as ar-
guments should mean that users find it easier to understand the rela-
tions between the various positions in comparison to sources which
have a more discursive style (such as newspaper reports). One would
expect the same to be true for other argument-based systems such
as debatapedia. But providing an intuitive interaction metaphor with
which the user is expected to be familiar (chairing a meeting), and
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allowing the user active participation in both directing the discussion
and contributing to it, it is further expected that Magtalo should of-
fer an appreciable benefit over formats that allow little or no active
participation with the material (such as reports from the traditional
media) or that offer a weak, non-argumentative interaction model
(such as or wiki pages and discussion boards). Although informal,
small-scale evaluations conducted at Dundee suggest that this benefit
is substantial, larger scale investigations are required. Testing these
hypotheses on specific user groups is a key step for guiding both the
Magtalo project specifically, and the online argumentation research
area in general.

From a technical perspective there are two key aspects to MAg-
tALO’s future development. The first aspect is to allow the system
to use a variety of dialogue protocols. This enables various proto-
cols both to be explored and evaluated using real-world data and for
protocols to be developed and deployed that are specific to the needs
of the audience. The second aspect is to replace the existing argu-
ment processing machinery, currently based upon Araucaria’s AML
[6], with the ability to import from, and export to, the argument in-
terchange format (AIF) [1] a nascent format for argument represen-
tation and interchange. The adoption of AIF enables MAgtALO to
become just one system in a possible constellation of online argu-
mentation systems, enabling users to both interact with existing ar-
gument resources and to create new ones.

The aim of this research is to exploit advances in argumentation
theory by applying them in tools and interfaces that have wide pop-
ulist appeal. MAgtALO is the first implemented example of an online
system that uses a closely specified argument-based dialogue proto-
col combined with a rich monologic argument representation lan-
guage to enable users to intuitively explore a space of diagreement.
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When the experiment is over:
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Abstract. Motivating user participation is an important issue
for the survival of social web and social software applications. In
our previous work demonstrated that a point-based incentive
encourages contribution to a social networking site. This paper
presents a follow-up analysis after a full deployment of the
incentive mechanism to the entire user community. We address
an issue uncovered in our previous experiment, we measure the
long-term impact of the incentive mechanism on site content
generation, and we replicate our previous result with a larger
number of users. Our results will demonstrate that the incentive
mechanism had a long-term effect on contribution levels and
generated a second boost in contribution levels when released to
a new set of users. The paper concludes with a discussion of our
community’s reactions to the incentive mechanism collected
through the site itself, company-internal blogs, podcasts, and
forums.

1 INTRODUCTION

Growth of the social web and of the popularity of social software
means that, increasingly, the success of websites and software
applications is dependent on user contributions. This raises the
important issue of how to persuade users to participate. Prior
work, such as our own [6], found through controlled experiments
that different incentive mechanisms work on varied conditions.
In this paper, we present a follow-up to our previous experiment
that presents findings on how a full deployment of an incentive
system impacts an on-line community involving thousands of
users within the workplace setting.

Our previous research found that, when a points-based system
was put into place for half of the users of our social networking
web site, those users that received points increased their
contributions to the site. There was no corresponding increase in
contributions for the users who did not receive points.

After this experiment, there were several remaining questions.
First, in our original analysis we observed that many users did
not navigate to their personal points page, indicating they did not
notice the presence of system, perhaps because there was no
explicit announcement of the new site feature. In this research
we are looking at the effect of personalized email notification in
addition to the points system.
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Second, while we found that introducing a points incentive to
our original community increased the contributions of the group,
we wanted to know if we could replicate that jump in
contributions several months later, when the site had several
hundred more users, by releasing to the points to the other half of
the site’s users. We also wanted to know if just before releasing
the points we could see a substantial difference between the
group who had points for several months and the group that was
about to have points shown to them.

Our third and final research question was to ask how is a
points-based incentive system received by a community of over
4000 users, as the site measured at the end of our analysis. After
all of our site’s users could see the points system, we observed
that members of the community responded explicitly by gaming
the system, discussing and sharing their thoughts on the system
through the communication mechanisms in the site, and
commenting on it outside of the system, within company-internal
blogs, podcasts and forums. The enthusiastic, and sometimes
heated, debates about incentive systems highlight some of the
pros and cons of the system deployed. The response also
highlights how a community of employees working in the
software business respond to such systems. Others’ work on
incentive mechanisms has been deployed to educational
communities and onto the open Internet — our study of a large
community of employees and their reactions to this system
within the workplace is a unique perspective that can inform the
design of other planned deployments of incentive systems.

2 BACKGROUND

The appropriate way to motivate user participation always
depends on the task, the application, and the users’
characteristics. Researchers have looked at different incentive
systems addressing different type of tasks and users. Their
techniques can be classified into the following approaches:

By rewards: awarding users for their contribution [1,3,4].

By explaining community benefit: highlighting the importance
of users’ contributions for the community [2,7,8].

By goal-setting: setting a challenging and short-term goal for
the users [2].

By reputation: enhancing users’ reputation in the community
through their contributions [8].



By providing self-benefit: turning users’ participation into an
important activity for themselves [5].

In our previous work we deployed a point-based incentive
system on a social networking site inside of an enterprise, to
combine ideas from incenting by rewards and reputation.

The site we deployed the incentive mechanism to was a social
networking site designed for IBM employees to network with
each other. On the site, users create profile pages, share photos
and lists, and comment on each others’ content. Persuading users
to contribute content to the site is an important piece of our
effort to build and sustain a lively community.

Our incentive system rewarded points to the site’s users for
contributing content to in the form of profile information,
photos, lists, and comments on any of the site’s content. The
number of points for each user was calculated based on the
following formula.

p =100x(if any item in profile)
+ 15 x number of comments
+ 10x number of lists
+5x number of photos

To extend the points incentive from reward to also reputation,
we defined four different status levels based on the number of
points as shown in Table 1. (The social networking site is called
Beehive, hence the bee status names.)

Table 1. Points-based status levels

Number of points | Status level
<110 New bee
<500 Worker bee

<2000 Busy bee
>= 2000 Super bee

To make users aware of their points and status level, and to
enable them to compare themselves to others, we implemented
the points system in the following ways on the web site:

The top 10 point-earners were listed on the home page.
Each user’s points and status level appeared next to their
name throughout the site.

There was a page listing the users in each class ordered
by number of points.

And there was a personalized page for users to compare
themselves with other people in their network by number
of points and status.

We studied the effect of this point-based incentive system in a
controlled study, assigning half of the population to an
experimental group which had access to points system and the
other half to a control group which didn’t see any information
about points. The study found that the points system motivated
the experimental users to contribute all types of content;
however the effect was not sustainable and the higher levels of
contribution began to drop after one week [6].

At the conclusion of this study, we had three main questions.
The first question was what if the users were told more explicitly
about the points system? Would a personalized email
notification about points make even more users contribute to the
site? The second question was can we replicate these results with
a different and larger population of users or was this a special
group of enthusiastic early adopters? The third question was
more general: what will happen when the whole site has the
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points system visible? Will there be gaming of the system? (We
did not observe gaming in our original experiment.) Will users
refer to points in their contributions? The next three sections of
this paper attempt to answer these questions.

3 EFFECT OF EMAIL NOTIFICATION

Our previous study found that most of the users in our
experimental condition (72%) did not visit any of the points
pages during our experiment, indicating that they probably did
not notice the addition of points system. If users are unaware of
an incentive system, the persuasive impact of the system is quite
limited. To address this problem, we designed personal
notification emails to be sent users about the points system. The
site already sent email updates to users about their social
network’s activity either daily or weekly, depending on users’
preferences. To increase the likelihood that users would discover
the points system, we added the following information to the top
of these personalized email notifications:
You are a new bee with 25 points:

You only need 85 more points to become a worker bee.

- Each time you share a photo, you earn 5 points.

- Each time you create a hiveb, you earn 10 points.

- Each time you comment on a profile, a photo, or a hive5,
you earn 15 points.

- The first time you put content into the "about you" section
of your profile page, you earn 100 points.

Click here to find out the details about the beehive points
and compare yourself with your network.

The highlighted portions of the above text were personalized
for each user, showing status, total number of points, and
number of points needed to jump to next class. The message
about adding information into the profile was included if the user
had no profile information.

To evaluate the effect of this addition to the email
notifications, we looked for changes in contribution levels within
the experimental group (41 users), as compared with the control
group who did not see any changes to the site or their emails (40
users). Looking at users’ total point values, in the week
following the email notification, 12% of wusers in the
experimental group moved out of zero points status and 7% of
them jumped from New bee to Worker bee status, while only 5%
of the control group moved out of zero-point status and no one in
the control group earned enough points to jump from New bee to
Worker bee.

Figure 1 compares the control versus experimental groups in
terms of the average number of photos, lists, and comments
added the week before and the week after receiving the first
enhanced email notification. As the data shows in Figure 1,
within the experimental group, there was a 67% increase in the
number of photos added, a 75% increase in lists, and a 92%
increase in comments. Figure 2 shows the percentage of users in
each group who added content to their profile section for the first
time, the week before and the week after the email was sent.

These results suggest that the email including notification
about the points caused an increase in the amount of content
added by the experimental group. However, the difference is not
statistically significant for each content type separately or for the
overall amount of points earned by each group (We ran a
repeated-measures ANOVA, considering time as the repeated




measure, group as the independent variable and total amount of
new content added to the site as the dependent variable).

There is further evidence to support that the email encouraged
users to contribute content found in the percentage of users
contributing to the site each week. We found that the percentage
of users contributing photos and lists nearly doubled in the week
following the email notification (7% to 12% of users for photos,
5% to 10% of users for lists); the percentage of users adding
comments dropped by 2% from 24% to 22%.

Our conclusion from this analysis is that notifying users by
email about the points was an effective way to extend the
awareness of the points system and in turn generate more user
content.

—a— control

»

09 M

0.8 -
0.7
0.6 |
0.5
0.4
034
0.2
0.1+

0

before after |before after |before after

photo list comment

Figure 1. The average number of photos, lists, and comments
added by each group the week before and the week after the
email notification
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Figure 2. Percentage of users in each group who added
content to their profile “about me” section for the first
time

4 RELEASING POINTS SYSTEM TO ALL
USERS

At the conclusion of our experiment, we left the points system
visible to just half of the users for another three months. At that
point, after the site’s community had more than doubled in size,
we determined it was time to let all users see the points system,
particularly since the points and the email had generated boosts
in site contributions.

By releasing the points to the entire site, we can also assess
two aspects of the points system. First, we can asses the long-
term effect of one group having points and another not. Second,
we can see if our original findings, that points generated a boost
in contributions, are repeatable, with a new, larger community,
when we release the points to the control group.

In our previous experiment [6], the experimental group had
63 users, as did the control group. Now the group that had the
points had grown to 207 users and the group that would be
newly introduced the points had 214 users. For clarity, we will
refer to these two groups in our analysis as PtsGroupl, the
group of users who had access to the points system for several
months and in most cases since the day they joined the site, and
PtsGroup2, the group who the points were released to all on a
single day.

Our two evaluations were done through log analysis
considering six weeks of usage logs — the three weeks before and
the three weeks after releasing points system to PtsGroup2. For
consistency we limited the users of the study to those who used
the system consistently over the six-week period, which means
they used the system at least once every week.

4.1 Differences between PtsGroup1 and PtsGroup2

Before releasing the points, we assessed the long-term impact of
the points by looking for differences between PtsGroupl and
PtsGroup2. Table 2 presents the amount of content added by the
users in each of these groups, both before releasing the points
and three weeks after the points were released. From the
numbers, we can see that PtsGroupl added much more content
to the site than PtsGroup2, especially in the case of comments,
where users added three times the number of comments to the
site. Fitting negative binomial regression model shows a
significant effect of group for lists and comments (lists: df=418,

1, 72 =638, p=001, comments: df=418,1, y>=25.14,

p<0.0001). These data provide strong evidence that the points
system generates more content on the site over the long term.

Table 2. Differences in contribution amounts between
PtsGroup!1 (207 users) and PtsGroup2 (214 users)

Total Total Total
Photos Lists Comments
Before releasing points:
PtsGroupl 823 443 2703
(48% more) | (74% more) | (299% more)
PisGroup2 556 254 678
(32% fewer) | (43% fewer) | (75% fewer)
Three weeks after:
PisGroupl 991 484 3630
(37% more) | (49% more) | (234% more)
PtsGroup2 722 324 1086
(27% fewer) | (33% fewer) | (70% fewer)
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Table 3. The percentage of users in each group that had
contributed content before the release of the points to PtsGroup2

. Profile

Photos Lists Comments “About Me”
PtsGroupl 44.4% | 43.0% 42.1% 43.9%
PtsGroup?2 45.6% | 38.3% 43.7% 36.4%

Table 3 presents the percentage of users who contributed
content to the different parts of the site. These percentages are all
roughly the same: between 36 and 46% of users are contributing
photos, lists, comments, and profile information to the site.
These data indicate that the points system over the long term did
not encourage more users to contribute to the site. So at this
point in our analysis of the system, it appears that the long term
impact of the points system is that users contribute more content
to the site but the same number of users contribute as would
without the points system.

4.2 Impact of releasing points

In releasing the points to the entire site so that PtsGroup2
would see the system, we hypothesized that we would observe a
jump in the amount of content added by PtsGroup2, replicating
result observed in our previous study. Comparing the
contribution of the groups the week before and after releasing
the points finds significant interaction between time and group in
terms of number of points earned (df=1, 418, F=4.19, p=0.02),
number of added lists (df=1, 418, F=5.35, p=0.01), and number
of added comments (df=1,418, F=3.71, 0.02), but not significant
for photos (df=1,418, F=0, p=.98) (These tests were repeated-
measures ANOVAs, considering time as the repeated measure,
group as the independent variable and total amount of new
content added to the site as the dependent variable). The results,
in Figure 3, show that the group new to points system started
adding more content, earning more points. These results charts
are very similar to those from our previous experiment, so it
appears that the release of the points had the same effect as the
introduction of the points to the initial, smaller group.

Focusing on just the content added by PtsGroup2, we
compared different content types added by them over time. As
mentioned before, users received the highest number of points
for adding comments, followed by lists. As a result, we expected
to observe a more significant increase of contribution in the form
of comments, and lists. The result is shown in Figure 4,
supporting our expectation that the rate of growth of comments
and lists are higher than photos.

Our final analysis of the effect of releasing points to
PtsGroup2 was looking at the percentage of users in each group
that contributed the different content types. As shown previously
in Table 3, there was little difference between the two groups
before the release of the points: between 36% and 46% of users
were contributing in both groups to all categories of content.
This may indicate that the points system encourages quantity of
contributions, rather than encouraging new users to contribute to
the site. But there is now evidence to dispute that, at least in the
short term. Three weeks after releasing the points to PtsGroup2,
the number of users that added new content to each content type
is much higher than in PtsGroupl. Between 3.4% and 6.4% of
the PtsGroup2 users added content to site for the first time,
compared to 0.9 to 1.9% of PtsGroupl. This indicates that in the
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short term, the points system encouraged users to add content for
the first time. It may be that this finding reveals a distinction
between short-term and long-term effects of incentive systems:
that short-term they encourage new users to contribute, but over
the long-term those users would have contributed anyway. Our
consistent finding is that this incentive system encourages users
to share more content than they would have otherwise.
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Figure 3!, The average number of photos, lists, and comments
added by each group each week
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Figure 4'. Comparing the amount of each content type added by
PtsGroup2 over time

Table 4. During the three weeks after releasing points, the
percentage of users in each group to add photos, lists, and
comments for the first time.

Photos Lists Comments Profile
PtsGroupl 0.9% 0.9% 1.9% 1.4%
PtsGroup2 3.4% 6.4% 5.3% 5.3%

! For better presentation, the graphs in Figure 3 and 4 are shown
on a logarithmic scale.



5 USER REACTIONS TO THE POINTS

Shortly after the points system was released to the entire
community, members of the community began to mention the
points and the different bee levels on their profiles, in the
comments, in their status messages, and as the topic of
discussion for lists. While most of the site content relating to
points can be summarized as users talking about their own point
level and bee status level, a vocal minority began discussing the
points system in general, having a lengthy discussion of the pros
and cons of the system and suggesting alternatives. Another
small set of users openly gamed the system by adding low-value
content to the site for the purpose of gaining points. This section
describes these different explicit responses to the system. When
we performed this analysis, the points system had been released
to the entire site for two months and the system had over 4000
users.

5.1 Discussing merits of the points system

The most visible discussion of the merits of the points system
occurred within seven different lists on the site that had 87
comments made on them. Outside of the site, there was also a
blog post with 19 comments, a discussion forum thread with 20
posts that both debated the pros and cons of the system, and a
company-internal “social software podcast” invited on one of the
vocal members of these discussions specifically to lead a
conversation during the podcast about the drawbacks of our
site’s points system. All of these discussions involved 39 people,
not counting the site’s project team members. (We, the team,
posted minimally to the discussion, only to clarify the mechanics
of the system and ask for clarifying points from the users on
what they would like to see and to understand which parts of the
system were particularly objectionable to users.)

The main arguments levelled against the points system were:

Users cannot opt-out. This point was raised by some of the
highest point earners involved in the discussion. They felt they
should have a choice as to whether or not their activity level was
revealed on the site. They felt the visibility of their activity level
was a violation of their privacy. Others stated that they
personally would not opt-out of the system, but they agreed with
this opinion and wanted this ability added to the points system.

Points do not reflect quality or meaning of the contributions.
There was a lot of discussion about how quantifying
contributions lessens the meaning of the contributions. An ideal
system would measure the quality of the contributions in more
qualitative ways, which users admitted was difficult to do. As an
alternative opinion, some felt that any incentive system detracted
from the real “value” of the site, which is the personal
connections made between people. Those who agreed with this
would prefer the site have no incentive mechanism in place.

Desire for customizable systems and points for more actions.
A small number of users suggested that users be able to craft the
incentive systems by assigning point values to the things they
felt were most valuable. Others wished users could earn points
for “friending” because that was what they perceived as the most
valuable activity.

The users involved in the discussions who defended the
points system also made some important points about its
limitations:
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When getting started, the points system can be motivating, but
after you attain a high level of points, the incentive no longer
works. The users who felt this way were high-point earners,
contributing to many discussions elsewhere on the site, and
connecting to many people. So while they stated that the points
were “meaningless” to them, they also stated that they felt when
they were starting out on the site, the points were a helpful way
to gauge progression through the site.

The points help users distinguish experts from newbies. A
couple of users specifically approved of the label “New bee” as a
good label to attach to users who were new to the site and
perhaps needed encouragement to start contributing. The “Super
bee” label was mentioned by others as a way of finding out
which users were experienced with the site and heavy users.

Improve the points with a decay function. An issue that had
come up in our earlier paper’s user interviews [6] and was also
brought up in this discussion was that users would like to see the
points decay over time. The main reasons for wanting points to
decay or reflect time in some way was that they wanted to have a
way to detect recent high contributors to the site, rather than the
current model which highlights the highest contributors over a
long period of time.

From these valuable discussions, we learned that our users
have well thought-out opinions about incentive systems and their
role within an enterprise environment. They have contributed to
our overall understanding of these systems. We also agree with
many of their suggestions and plan to implement the opt-out
feature and possibly a time-based decay function on the points.

5.2 Gaming the points system

Most of the discussion on the site about the points systems was
led by a single user who felt passionately that users should be
able to opt out of the points system. To demonstrate his position
that the points system should not be a representation of a
person’s contribution to the site, he launched a keyboard macro
that submitted comments onto one of his photos with the single
word “test.” This generated 1000’s of points for his profile and
raised him to the second highest point position on the system.
(He stopped the macro just short of the top position because he
was friends with the person in the top position and said he did
not want to offend him.) Once the flurry of activity around the
points discussion died down, this user deleted the photo that had
all of these “test” comments, and thus returned his point value
back down to a lower level.

In addition to this example of gaming, we have evidence of
three other instances of gaming the points system.

Two users earned 100 points each by adding content to their
profile that mentioned the points system and did not provide any
information about themselves. These two profile self
descriptions were “What do you think about putting this here to
get the 100 points I needed to be a nicer bee than a noobie?”” and
“Why [am I] entering a question here? I read on the newsletter
that you will get 100 points and hence here I am...all part of the
master plan to becoming a Queen Bee).”

The third instance of gaming was a user who posted the exact
same comment on 21 different profiles. The comment said “You
have zero beehive points. Maybe that's something to work on, so
you don't look like such a newbie. Thanks for letting me make
points on you just for posting this comment!”



Overall, these instances of gaming seem fairly benign
considering there were over 4000 users on the site at the time of
our analysis. In designing any incentive mechanism, it is always
a challenge to design one that discourages gaming. Although the
points system is technically easy to game, we believe it is
socially difficult to game because users are communicating with
their colleagues every time they post content. By gaming the
system, one’s coworkers become acutely aware of the gaming
because of the system’s network notifications.

As was brought up in the discussions about the merits of the
points system though, there is an issue of low quality
contributions being counted equally with high quality
contributions. We did not assess the quality of the comments
being left on the site because the quality of communication
between two users cannot be judged by an external party. For
example, a simple “hi” can convey a lot of meaning between
colleagues, which an automated analysis would miss. Therefore
we have not been able to assess whether the quality of the
comments, photos, or lists left on the site has decreased due to
the points system.

5.3 Mentioning one’s own points

Outside of the discussion about the merits of the system, there is
evidence throughout the site that users were aware of the system
and had a desire to earn more points. Sixty-five people
commented about their points in a variety of locations on the
site: 21 people commented on people’s profile pages about their
own or their colleague’s points; two people mentioned the points
in their profile self descriptions (in addition to the two who
gamed the points); one person used his list’s comment section to
test out how points were earned; two people talked about earning
points while adding a comment about photos; and 37 people
mentioned points in their status messages.

In interesting aspect to the status messages is that one does
not earn points for changing one’s status, so these comments
were not motivated by a desire to earn points. Most of the status
messages were about one’s point level: “just a new bee :(,” “a
simple worker bee,” “figuring out how to get points,” “just over
800 (make that 900) points, narf, narf,” “deciding whether to be
a busy bee or not,” and “wow, Ricardo has 15000+ points, and I
have 80... suddenly, I feel inadequate...”

5.4 Summary of employees’ responses

At the conclusion of this several week interaction within the
community, we believe there are several important lessons to be
learned about introducing incentive systems to an existing site.
First, established community members, given the opportunity to
give feedback, will have strong opinions on the introduction of a
feature such as this that ranks users and establishes an evaluation
criterion. Second, much of the feedback provided by the
community was insightful and the suggestions for changing the
system were provided from the perspective of users within a
larger ecosystem, our enterprise setting. So we believe that the
suggestions made for changing the points system should be taken
very seriously. Based on their feedback, we plan to provide an
opt-out ability so that users can elect to not have their point
levels shown on the site. Our third lesson is that a small feature
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does have an impact on how people communicate on the site,
from the gaming to the joking references about the points.
Discussion of the single feature was pervasive and was not
limited to the features of the site that granted points.

6 CONCLUSION

Our qualitative and quantitative results show that overall the
points system is a successful method for motivating users’
contributions in an enterprise social networking: it boosts users’
contributions when introduced, particularly when paired with an
email notification, and over time the users who have points
visible to them contribute much more content to the site, albeit
not at higher levels of user participation. Furthermore, it also
stimulates discussion amongst the users.

A broader implication of this finding is that if designers of a
site wish to generate a burst in user activity, the introduction of a
simple points-based system can accomplish that. Therefore, in
addition to increasing the content on the site overall, the
launching of a points system can be seen as a way of controlling
the behavior of the users to generate a predictable result at a
specific moment in time. This gives an opportunity to site
owner’s to target users and could have value for marketing
efforts.
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Encouraging Community Spirit with Situated Displays

Nick Taylor and Mark Rouncefield and Keith Cheverst! and Shahram Izadi’

Abstract. There is a widespread belief that ‘community’ has been
greatly diminished in many areas, partly attributed to the isolation
and weak social ties encouraged by modern technology such as tele-
vision, computer games and the Internet. We explore a photo display
application which may help to reinforcing the community’s values,
support community ties and integrate individuals into the commu-
nity.

1 INTRODUCTION

Communities, small-scale social groupings of various kinds, appear
crucial to social life. Consequently, arguments about the impact of
social, economic and technological change on the nature, impor-
tance and influence of these close-knit communities—the ’decline’
of community—have engaged commentators for some time [15, 18].
Often, modern technology is seen as being at least partly to blame;
widespread car ownership has broken down the geographical bound-
aries around communities and the reliance on nearby resources,
while telecommunications enable relationships to be formed regard-
less of physical location.

Although the broadening of social life could easily be seen as a
positive change, it has been argued that the long distance, anonymous
relationships—or ‘weak’ ties—afforded by the Internet are superfi-
cial and a poor substitute for the ‘strong’ ties provided by local com-
munities and social networks [4]. These close relationships are be-
lieved to be an important part of our lives; social disengagement has
been associated with crime, inefficient government and poor physi-
cal and mental health [12]. This does not mean that weak ties are in-
herently flawed or without merit. Studies have shown that they may
be equally important in communities, allowing cross-communication
and information sharing between tight-knit groups [11], strengthen-
ing the community as a whole. For example, it has been argued that
these links may play a key part in enabling grass-roots action for
common causes [6].

The ties afforded by networked technologies have also proved to
be particularly adept at maintaining strong ties where they already
exist [19]. Previous work in this direction has already demonstrated
the potential for technology in supporting community, particularly
through ‘community networks’—electronic social networks which
have grown from an existing geographic community [16]. One of
the better known examples of this kind of system, the Blacksburg
Electronic Village [2], led to reports from community members of
increased levels of communication and greater participation in and
access to community activities. Likewise, studies of the networked
community in Netville showed an increase in recognition of neigh-
bours by those connected to the network after the same length of
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residence [8].

By allowing public access to electronic resources in-situ, situated
digital displays also show promise in promoting community. For ex-
ample, the Community Wall system [7] aimed to improve workplace
communities by displaying content of common interest to stimulate
conversation between employees who might not normally speak to
each other. The eyeCanvas system [3] has also proved to be a popular
installation within an art community’s social space, allowing playful
notes and in-situ access to artists” work.

‘Community’ is, of course, a complex social construct, but with-
out over-hyping the technology, we believe that public digital dis-
plays, designed with the community in mind and deployed in key
social spaces, may well be able to help support communities by fos-
tering notions of community identity and shared history. To investi-
gate this, we have developed the Wray Photo Display [17], a public
photo gallery application deployed in a small rural village.

With this system, we hope to demonstrate how a digital display
of photographs may be able to support communities through rein-
forcement of community values and by demonstrating the activities,
history and other parts of the community’s tapestry which are most
important to its members. The user-generated nature of this content
could further allow individuals to impart their own views on ex-
actly what those community values are. This might serve not just
to strengthen the commitment of existing members, but also to ad-
vertise the benefits of community to those who currently fall outside
its boundaries, including visitors and perhaps most importantly, to
new residents.

Figure 1.

The Wray Photo Display.

This paper explores the Photo Display as a potential application
for persuasive systems and presents our initial findings on its use and
effects. In this we are attempting to move away from crude charac-
terisations of community or even cruder understandings of the im-
pact of technology—instead we are trying to point to and develop



more subtle understandings both of what a ‘community’ might be
and what a ‘persuasive’ technology might achieve in this context.
Thus we attempt to engage with some of the subtleties required for
understanding ‘persuasion’ as a process designed to involve the user,
to inveigle, to entrance, to charm, and what part technology might
reasonably play in this process.

2 THE WRAY PHOTO DISPLAY

Our studies into community have concentrated on the village of Wray
(Figure 2), a rural community 15km north-east of Lancaster with a
population under 500. The village has comfortably integrated tech-
nology into everyday life; since 2004, it has been home to a wireless
mesh network installed as part of another university project. Both the
goodwill generated by this project and the high connectivity avail-
able in the village have made Wray an ideal test site for community
systems.

After a period of observation to determine potential uses for dis-
plays in the village, we opted to use a technology probe approach
[10], developing a simple prototype application to explore the de-
ployment environment, field test the technology and elicit ideas and
requirements from residents. During the development of the system,
we have employed an agile, iterative design model in which new fea-
tures are developed rapidly as they are requested and deployed into
the wild for evaluation.

Figure 2. Wray, Lancashire.

The Wray Photo Display was deployed in August 2006, consist-
ing of a touch screen display (Figure 1) which scrolls through pages
of photograph thumbnails uploaded to an associated website by res-
idents. Touching a thumbnail opens a full-screen image and users
can browse through individual photos or between photo categories,
which residents can create and opt to moderate. Recent developments
have added the ability to upload short video clips, browse though im-
ages using the website and add comments using an on-screen key-
board.

Initially, this was deployed in the village hall, which was suggested
during the earliest design sessions and seen as a central social space
in the village community. This building provided a variety of func-
tions, including a visiting doctor’s surgery (including a waiting room
area) and a local cinema, although the hall was only open to the pub-
lic while in use. Due to electrical work in the hall, the display was
later moved to the village post office, as seen in Figure 1, where it
gained considerably more exposure.

Throughout the deployment, we have attempted to be as inclusive
as possible—in particular, it remains important to avoid a ‘rich get
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richer’ effect, where those most involved with the community benefit
most. The public placement of the display (as opposed to an entirely
web-based system) ensures that it will be seen by a greater number
of residents, including those without access to a PC or Internet con-
nection and we are currently considering solutions for those without
computers who wish to post photos.

3 OBSERVATIONS

Our data from the deployment has been received through several
channels. Firstly, the display’s contents and usage have been mon-
itored remotely, offering a revealing insight into the community and
an indicator of its uptake. We have also gathered feedback through-
out the deployment from a paper comments book left with the dis-
play, as well as design workshops and discussion with members of
the community. Finally, we have been able to directly observe users
interacting with a duplicate display at popular village events, such as
the annual Wray Fair.

3.1 Display Usage

The Photo Display has been well accepted into the community and
has seen widespread use, particularly following its move to the post
office. To date, just over 800 images have been uploaded, covering
village history, scarecrow festivals, day trips, children’s artwork and
a charity maggot race, and logs show around 300-500 image views
a month through the situated display (Figure 3). Usage was partic-
ularly high in October and November 2006 following the display’s
relocation to the post office and increased visibility.
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Figure 3. Image views per month.

The residents’ choice of categories for images was also revealing.
With the exception of a small number of photos from our previous
visits to the village, uploaded to provide some initial content, we
made no attempt to dictate what content should be posted on the
display. With the exception of just 37 images in a ‘Funny Pictures’
category, all categories and images were related to community events
and history.

The ‘Old Photos’ category, containing historical images dating
from as far back as the 19th Century and more recent images de-
picting current residents as children, is by far the most populous
category, containing 188 images. Other popular categories include
those for the ‘Scarecrow Festival 2006° (126 images) and 2007 Pro-
duce Show’ (125 images). Many smaller categories grouped under



‘Current Events’ totalled 164 images, showing various recent com-
munity events. It should be noted that the Scarecrow Festival, the
highlight of Wray’s social calendar, demanded its own top-level cat-
egory, showing the importance of this event to community members,
and providing even greater visibility to outsiders and newcomers.
Comments left on images have largely tended towards identifying
people shown in the images, particularly on historical photos and
group pictures. The majority of these have been left using the situated
display’s on-screen keyboard rather than through the web interface.

3.2 Feedback

Feedback has been highly positive and often replete with function-
ality suggestions which fall both within and far outside the scope
of the system, providing inspiration for improvements to the Photo
Display and plans for future display deployments in the commu-
nity. Many of the comments left have had an effect on the current
implementation—categorisation, browsing via the website and com-
ments have all been provided in response to feedback.

Over 70 comment book entries have been left so far; many noted
that the display was a useful source of information about current
events, particularly for new residents and visitors:

“What a superb idea, especially for those who are new to the
village.”

“A lovely way to see what’s going on for locals and visitors.”

This was also seen as an advantage for members of the community
who had been absent, allowing them to still ‘participate’:

“I missed the last couple of days of the Scarecrow Fest and
this gives me the opportunity to see some of the activities and
scarecrows I missed.”

Several early comments requested historical photos be posted to
the display, or suggested other possible features, many of which were
community related:

“Would be great to see some of the historical pictures of the
village and forward notice of village events. What about selling
advertising space to villagers, proceeds to a village charity?”

One additional comment received by email very effectively sum-
marised the feedback we’ve received so far:

“The digital notice board has many advantages for the vil-
lage. . . there are quite a few new people in the village and this
gives them an insight as to what Wray used to look like, al-
though visually it has not changed very much. The flood pho-
tos are one way the old and newer village can be seen. Also the
photos of the previous villagers i.e. school photos, weddings,
industries carried out in Wray (which many newcomers will
probably not be aware of) and just local characters are invalu-
able in the history of Wray.”

3.3 Direct Observation

Observation of community events has also been invaluable, allowing
us to meet with regular contributors and gain an insight into com-
munity life. It has served to demonstrate how seamlessly the display
can play a part in everyday life; during one community event, a new
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resident in the village spent some time browsing historical photos,
hoping to find an image of his house (Figure 4). He was introduced
to a local history enthusiast who helped identify the building and its
past uses and inspire a potential name for the house—the presence
of the display had facilitated a discussion on community history be-
tween two strangers and potentially helped to bring an element of
that history back into the present.

Of course, the public nature of the display also lends itself to
controversy. During the 2007 scarecrow festival one scarecrow was
deemed offensive by several residents and removed—however, pho-
tographs had already been taken and were later posted to the display,
causing a minor furore.

Figure 4. Two residents discuss local history around the display.

4 DISCUSSION

‘Community’ has little to do with the individual’s geographical lo-
cation, but is an achieved social construct, a ‘persuasion’, of mutual
ties, orientations and obligations, pointing to the ability of technol-
ogy to reshape and redefine how people see themselves [14]. What
appear to be important features of communal life concerning bound-
aries and membership, rhythms and relationships, temporality and
change, interaction styles and preferences are not naturally occur-
ring features but objects of persuasion, of convincing people to be-
have, to belong, to relate. Part of the persuasiveness of the technology
refers to that nuanced understanding of place and its relationship to
community and social practices: the‘situated’ notion of ‘place’ that
Harrison and Dourish define as “a space which is invested with un-
derstandings of behavioural appropriateness, cultural expectations,
and so forth.” [9]

This complexity means a sense of community is a difficult phe-
nomenon to quantify, given its dependence on a vast number of ev-
eryday variables and even the difficulty in reaching a common per-
ception of what constitutes community. However, we believe our
observations demonstrate that the Photo Display has a clear poten-
tial for reinforcing values, encouraging participation and building a
shared history. While we do not envision this kind of display causing
major reversals of opinion, we do see a more subtle form of persua-
sion in action, making a small but significant difference to the way
people see their community and see themselves within it.

Wray may already have a strong existing community spirit and
high levels of involvement, but feedback and observations of the
Photo Display application have shown various benefits to the com-
munity, such as examples of the display encouraging interaction be-
tween newcomers and established community members. In another



case, historical photos which were once kept in private collections
are now available to the public and are used by local school children
for research, helping to pass on the community’s history to a new
generation.

Many of the comments received seem to evoke community fea-
tures identified by Mynatt et al. [14]: comments referring to the in-
tegration of new residents suggest membership and apprenticeship,
relating to the notion of boundaries, while the popularity of histor-
ical photos strongly supports the notion of change and community
history—several residents have commented that the display is a “liv-
ing history” of the village. We have also seen that the user-generated
content added to the display offers insights into the community itself,
identifying the events and pieces of history that the community sees
as important.

Above all, the turn to user-generated content highlights the way in
which a sense of community is accomplished and achieved ‘in the
doing’, by putting up photos of village activities and thereby actively
reminding a community of their history and mutual ties and obliga-
tions etc. Our research suggests that the situated display can operate
as elements of Fogg’s functional triad [5]: as a tool, as a medium
and as a social actor performing subtle forms of persuasion through
influencing people’s attitudes and behaviour and by providing infor-
mation. However, there is no ‘simple’ persuasion here, no propagan-
dising technology and a gullible public; instead people have to be
charmed, to be inveigled, to be intrigued, to be persuaded into com-
munal ways of living and the boundaries, relationships and changes
this necessarily requires.

The deployment also illustrates some of the complexities involved
in getting a ‘persuasive’ technology to work—that for a technology
to be persuasive, people have to be persuaded to use it and that ‘be-
coming a user’ involves a myriad of both social and technical sub-
tleties that go beyond simple interface design to an appreciation of
what it means to embrace the use of a technology. Lie and Soren-
son stated that “when studying technologies we are looking for types
of use, symbolic expressions and personal attachment remaking the
technologies into something close and familiar. This is a way of mak-
ing them part of everyday life, and it is not accomplished simply by
letting them into the home or other daily surroundings.” [13]

In Community: Seeking Safety in an Insecure World, Bauman
writes that “community is nowadays another name for paradise
lost—but one to which we dearly hope to return, and so we fever-
ishly seek the roads that may bring us there” [1]. While clearly tech-
nology alone is no easy way back to the ‘paradise lost’ of community,
this study reveals some of the myriad technologically mediated ways
in which, notions of community, of communal history, of member-
ship, of belonging and responsibility are continuously asserted and
reinforced. Nevertheless, whilst still wishing to avoid the hype often
associated with new technology, it is our belief that the affordances
of the technology in this particular deployment have a far wider rele-
vance and could be used to strengthen struggling communities, such
as deprived urban environments or struggling rural communities, by
encouraging participation by residents and thereby actively promot-
ing a sense of community.
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A Dominance Model for the Calculation of Decoy
Products in Recommendation Environments

A. Felfernigl, B. Gula3, G. Leitnerz, M. Maier3, R. Melcherz, S. Schippell, E. C. Teppan1

Abstract. Recommender systems support internet users in
finding and identifying products and services suiting their
individual demands (e.g.: digital cameras, financial services).
Although recommender systems already offer mechanisms
which alleviate the comparison of different suitable products
(e.g. product lists, comparison pages) users usually have
difficulties in decision making and finding the optimal option.
Persuasive mechanisms can be used in such situations for
underlining product differences and reinforcing confidence in the
users’ own decision. This leads to an increase of the trust level
and supports the decision making process. Especially theories
concerning user behaviour in buying situations constitute great
potential for persuasion in recommender systems. It has been
shown that the user’s perception of the value of a certain product
is highly influenced by the context (i.e. the set of presented
products in the choice set). Well-known context effects are the
asymmetric dominance effect, the attraction effect, or the
compromise effect. This paper presents a multi-preferential and
multi-alternative model (i.e. more than two product attributes
and more than two products are supported) for calculating
dominance values of items in choice sets and thus offers the
possibility of determining the best recommendation set in a
given choice situation. The performance of the model is shown
by the application on empirical data (choice sets) gained by a
previously conducted user study.

1 INTRODUCTION

Due to the complexity and size of various product®
assortments users find it hard to identify products and services
that best fit their wishes and needs. These problems are targeted
by various kinds of recommender systems. Collaborative
filtering systems manage vast databases of user ratings in order
to predict if a user is going to like a certain item or not [15].
Content-based recommenders [20] contain knowledge about the
product attributes and try to match it with user preferences. A
sub-category of content-based recommenders are knowledge-
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based recommenders [3]. In addition to knowledge about product
attributes and user preferences a knowledge-based recommender
(KBR) also manages deep domain knowledge (e.g. relative
importance of features and attributes, legislative restrictions,
etc.). The following three main tasks for the system in a
recommendation cycle can be identified:

1. Preference elicitation. The purpose is the collection of
user information in order to find out the user’s
preferences. One possibility to obtain user information
is an explicit dialog, where the system poses a number
of questions which the user answers in turn. KBRs
usually figure out inconsistent user information (e.g.
price = low and type = sports car in the domain of
cars) and offer possible adaptations of the user
preferences for the purpose of resolving those
inconsistencies [10].

2. Result calculation. Based on product features, domain
knowledge and information about the user the system
calculates utilities of products for the user and thus is
able to order the products based on their utility for the
specific user. In cases where no suitable products can
be found a KBR normally proposes minimal changes
of the user preferences which the user can accept in
order to obtain a non empty result set.

3. Result presentation. After the utility calculation of the
products the system typically presents the top ranked
products to the user.

Previous research has shown that users typically do not know
their own preferences before hand and rather construct their
preferences during the recommendation process [13]. This
contradicts the strict separation of preference elicitation, result
calculation and presentation. One approach to meet this
challenge are critique-based recommenders (CBR)[24]. Figure 1
shows a screenshot of a critique-based camera recommender. In
a CBR preference construction (instead of preference elicitation)
and result presentation happen simultaneously. The system
learns user preferences as the user constructs them by interacting
with the recommender which, in the case of CBR, means that the
user criticizes the presented products (e.g. ‘more memory’).
After a critique has been placed a new set of products is
presented which best matches the critiques the user has stated so
far.

Besides preference construction the decision making process
of users also needs support. In order to increase a user’s
confidence in her/his decision it is important that the
recommender system applies certain mechanisms to underline
differences of the products. Comparison pages where the user
can easily compare the features of suitable products are one
effective tool to support the user in identifying the most suitable
product [11,14]. The CBR shown in Figure 1 also represents a
comparison-based approach as the user can always compare



three cameras. Although comparison pages already alleviate
decision making users often find it hard to take a decision when
there are more than one product of similar utility but showing
different advantages and disadvantages. In such situations users
tend to be dissatisfied with their decision or even quit the
purchase process. Previous research has shown that feature-
based argumentation and explanations are persuasive techniques
which alleviate the decision process [12,19]. The exploitation of
context effects [16,27] seems to constitute great potential to push
the support of decision making further [17]. Three main
application scenarios for such context effects in recommender
systems are the following:

e  Resolve cognitive dilemmas: In a situation where a
decision has to be taken between items of the same
utility, the recommender system can give advantage to
one of those items and thus lead to a (faster) decision.

e Reinforce confidence: After a decision has been made
the recommender system can show the choice set once
again adding a decoy element giving advantage to the
chosen element.

e  Make the user reconsider the decision: In a situation
where the user is about to choose a suboptimal product
(e.g.: item in the shopping cart), the recommender can
ask the user to consider alternatives including the
optimal products and corresponding decoys and thus
lead to a better decision for the user.

ONLINE CAMERA —— —

Figure 1. Tweaking-critiquing recommender

There are several types of context effects depending on the
relative position of the decoy element (measured in terms of
attribute value differences between target, decoy and competitor
products, see Figure 2).

A decoy element is an item which is added to a choice set
without the purpose of being selected but rather impact on the
perception of the other items in the choice set. Typically this
leads to an advantage of one (set of) product(s) which we denote
as targets. Products which do not benefit from the addition of the
decoy are called competitors. Figure 2 is illustrating the main
areas for decoy elements.
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Figure 2. Areas of possible decoys

The attraction effect (AE) is occurring when the decoy
element’s (D) attribute values are between the targets’ (7) and
the competitors’ (C). The major mechanism working behind is
called tradeoff contrast [28]. Having a target option 7 and decoy
option D tradeoff contrast is occurring when 7 is much stronger
in one (set of) attribute(s) and only a little bit weaker in another
(set of) attribute(s) compared to C.
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Figure 3. Example of Attraction Effect

It is important to note that similarity (distance between products)
plays a role in this context. An attraction decoy between 7 and C
which is more similar to C would rather act as decoy for C than
for 7. Figure 3 is showing an example with flat screen TVs:
After adding a decoy element which is only little cheaper but
much smaller the attractiveness of 7 increases.

The compromise effect (CE) occurs when the decoy element’s
(D) attribute values are (little) higher on the strong attribute of T
and much lower on the weak attribute. Here again the major
mechanism is tradeoff contrast. Figure 4 is showing an example
for the compromise effect: Again the attraction of 7 is increasing
when adding a third TV which is a little bit larger but much more
expensive.



without decoy| T C
Size 21" 9"
Price 400 € 200 £

with decay T ] C
Size 21" 22" 19"
Price 400 €] 700 €] 200 £

Figure 4. Example of Compromise Effect

For the asymmetric dominance effect (ADE) a decoy element
is needed which is inferior to 7 in all attributes (i.e. dominated)
but compared to C it is only inferior in one attribute (i.e. not
dominated). Figure 5 is showing an example: D is smaller but
nevertheless more expensive compared to 7. Compared to C it is
larger but more expensive. The classification of dominated and
non-dominated alternatives is one reason for the occurrence of
the ADE as people tend to apply simpler heuristics than
calculating a complete utility function [6]. The other reason is
that the ADE is just the special case of the CE and the AE from
the point of view of tradeoff contrast (see Figure 2).
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Figure 5. Example of Asymmetric Dominance Effect

2 THE SIMPLE DOMINANCE MODEL

This section presents a context dependent model for the
calculation of the perceived dominance of an item in a given
choice set. A dominance value indicates how strong an item
appears in the context of other products. Thus, the calculated
dominance values give a strong indication on the probability of
being selected by a user. The Simple Dominance Model (SDM)
focuses on tradeoff contrast since it serves as main mechanism
for all three main context effects (CE, AE, ADE). As similarity
impacts on the power of a decoy element, similarity is also taken
into account in the SDM. Furthermore the SDM is multi-
preferential since products may be (and usually are) described by
more than two attributes and multi-optional because choice sets
(like comparison pages) typically consist of more than two
products. Another main characteristic of the SDM is its
simplicity. This is due to the fact that the less model parameters
have to be learned or fine-tuned (in case of definition by an
expert) the quicker the model is installed and fit for service.

The core elements of the SDM are dominance values (see
Formula 1). A dominance value (DV) expresses how dominant a
user perceives a certain item in a given item choice set.
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Basically, a DV for an item d is a weighted (weight,) sum of
attribute value differences (a,-a;) compared to every other item i
in the choice set. The value differences are set in relation to the
extreme values (max,-min,) of the set on a certain attribute. The
square root effects that small value differences count relatively
more than big differences and thus similarity is taken into
account. Sign(aza;) evaluates to -1 if d is worse than i (i.e. it d is
dominated by /) on a certain attribute else it is 1 (i.e. d is better
or equal).

D Vdeltems =
. a;—a; .
D weight* |——"—\*signa,—a,)
ie{ltems-d} acAttributes maxu - mlnu
#Items—1

Formula 1. The Simple Dominance Model

Example: Given is a simple choice set consisting of three digital
cameras and cameras are described by the two attributes
resolution (MPLX) and optical zoom (ZOOM). The weight for
both attributes shall be 0.5°. Figure 6 is summarizing the
example: The cameras in the set are 7' (9 MPIX / 3x ZOOM), C
(3 MPIX / 9x ZOOM), and D (7 MPIX / 2x ZOOM). D
represents an asymmetric dominated alternative since D is
dominated by T but not by C.
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Figure 6. Example set for the calculation of dominance
values (DVs)

When we apply Formula 1 the dominance values for 7, D, and C
are calculated as follows:

> For simplicity reasons the example choice set only
comprises 3 items, 2 attributes and the weights are set to
0.5. However, the model also supports any number of
items, attributes, and any weighting. If weights sum up to
1 dominance values are in the range of [-1;1].
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In a set only consisting of 7" and C both would have a DV of
zero. Thus, the addition of D shows a clear impact on 7°s
dominance. A DV of -1 for an item would mean to be fully
dominated, i.e. to be the worst product on every attribute. A DV
of 1 for an item would mean that the product is best on every
attribute.

One major application of the SDM is to detect decoy items
for a certain target item in a given result set in order to break up
the cognitive dilemma. Decoy items in this case are simply items
which maximize the dominance value of a target item when
added to the result set. Usually, the knowledge base of a
recommender system comprises hundreds or even thousands of
items. After result calculation typically a small set remains to
make up the result set. Commonly the top ranked (i.e. highest
utility) items are presented to the user. A cognitive dilemma can
now occur when there are multiple items of similar (or equal)
utility. One approach to break up the dilemma is to give
advantage to one of those “similar” items. This may be the item
with the highest utility (in case of similar utilities) or the best
item on a specific attribute (e.g. in case of equal utility give
advantage to the item with the lowest price). Depending on the
result set’s size there may be several dilemmas. The task is to
find decoys for all target items, i.e. items which should be
preferred. The procedure of finding the optimal decoys for
specific target items is shown in Algorithm 1.

9(T; MPIX)~3(C; MPLY)
9(T; MPLX) — 3(C; MPLX)

)

9(C; ZOOM) - 2(D; ZOOM)
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9(C; ZOOM) — 2(D; ZOOM)
2

procedure decoy (Items[] topltems, Items[] targets,
Items[] possibleDecoys) -> Item{
Number current=
sumOfDominanceValues(targets, topltems);,
Item[] decoys;
for each(x IN possibleDecoys){
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iflsumOfDominanceValues(targets, topltems+x)
> current){
current= sumOfDominanceValues (target, topltems+x);
decoy.add(x);

return decoy;

}

Algorithm 1. Procedure for finding the ideal decoy
element(s)

ufility
Taraet } n-x top-ranked items
d decy
possible x out of d
decoys decoy items

biased result set

Figure 7. Principle of decoy algorithm

The basic principle of the procedure is visualized in Figure 7.
If the result set is consisting of n items then n-x items are those
which are top ranked by the recommender system. The x decoy
items are determined out of d (range is defined by domain
expert) possible decoys which are near the top ranked items.
This has the following reason: since it is also possible that
consumers choose the decoy element the utility of the decoy
must not be too low in order to guarantee a good
recommendation. In other words even if the consumer chooses
the decoy this should be a good recommendation. For example,
if a result set’s size is 5 and there are 10 products which are not
filtered out by the recommender system then the result set might
consist of the three top-ranked items + two decoys out of the
rest. It is important to note that the application of the SDM
happens after the recommender has filtered out completely
unsuitable items (e.g.: items exceeding a minimum/maximum
threshold on a certain attribute).

The SDM’s parameters are simply the attribute weightings of
Formula 1. In order to set up the SDM its parameters have to be
defined by domain experts or learned from statistical data (or a
combination). At this point the question about user specific
versus uniform weights for all users arises. Of course, user
specific weights guarantee optimal performance of the SDM for
all users but there are reasons why recommendation processes
often lack user specific weights:

e Many recommendation domains are not subject of
frequent purchase behaviour like cars, digital cameras,
financial products, etc, which leads to an absence of
long-term statistical information.

Anonymous use of recommenders avoids the use of
long-term user profiles.

Even if long-term user profiles are available, such
profiles tend to be sparse [21].



e The amount of information which can be elicited
during a recommendation process is limited as the
amount of time users spend with the system is limited.

So in many cases uniform weights would at least serve as a
basis for the application of the SDM. If there is good learning
data available the procedure in Algorithm 2 can be applied to
train the model: the basic idea is simply to find the attribute
weightings with which the model predicts the most correct
choice outcomes, i.e. where the selected product gets the highest
dominance value. Which algorithm has to be applied to obtain
the set of possibleWeightings (see Algorithm 2) depends on the
amount of learning data. If there is not much learning data
available a brute force method where all weights from zero to
one on every dimension are tested can be sufficient. To manage
a large amount of learning data more intelligent algorithms like
some sort of heuristic search has to be applied.

procedure learnWeights(ChoiceSet[] choiceSets){
Weighting weighting;
Number hit=0;
Jor each(w IN possibleWeightings){
number current=0;
for each(set IN choiceSets){
if(max(dominanceValues(set))==
domianceValue(selected,set)){
current=current+1;

/

}

If(current>hit) {
Hit=current;
weighting=w;

!

}

return weighting;

}

Algorithm 2. Procedure for learning weights from statistical
data

3MODEL PERFORMANCE

A supervised user study with the goal of testing the predictive
power of the presented model was carried out with students and
staff of the Klagenfurt University. Altogether we had 37
participants (18 females) with a mean age of 26.08 (SD=7.21,
range: 19 - 60) which interacted with a critique-based digital
camera recommender (Figure 1). In the end of the interaction the
system proposed three cameras which the participants had to
choose from (‘buy’). The proposed cameras where taken out of a
product base which consisted of 231 different cameras and
corresponded to individual preferences specified during the
recommendation process. Table 1 summarizes the 37 choice
situations. Details of the presented cameras in the choice sets are
shown in Table 2. The SDM was used to calculate dominance
values and thus allow predictions on the participants’ choices.
The predictive power of the model is the core factor in order to
calculate suitable decoy elements. The procedure of model
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application followed the general logic of a leave-one-out cross-
validation® [9] and was as follows:

1. Take 36 out of 37 datasets and learn weights (i.e.

apply Algorithm 2 in a brute force manor)’.

2. With the learned weights calculate dominance
values for the 37th dataset.
Mark as hit, if selected camera has the highest DV.
4. Repeat for all 37 datasets.

w

choiceSet [ldCam1| Dom1 [ldCamZ| DomZ |ldCam3| Dom3 |selectedCam
75 0,482 81 05968 82 | -0486 78
2 151 0,422 143 | 0335 158 | -0036 143
3 33 0,261 45 0,495 34 | -0236 38
4 215 [ 0424 a7 0,306 49 0118 97
a 189 | 0187 153 | 0317 222 [ -0130 222
[ 206 [ OB7 EE] 0,098 223 [ 0573 223
7 202 | 0,102 200 [ 0230 129 | -0332 200
g 99 0,799 95 04583 103 | 0316 96
9 223 [ 0582 206 [ -0509 104 | 0,026 223
10 ] 0,116 81 0085 | 200 | 0472 g1
11 [&E] 0,328 &7 0,304 136 | 0,024 b7
12 175 | 0887 174 | -0551 173 | -033 175
13 a0 0,203 45 0,334 43 | -0541 46
14 197 | 0138 196 | 0141 203 [ 0,003 197
15 125 | 0,016 72 0,251 95 | -026k 93
16 149 | 0154 162 | 0011 150 | 0,165 150
17 154 | 0,323 56 0,033 137 | -0280 56
18 148 | 0,230 145 | 0765 144 | 0536 144
19 201 0217 200 [ OF19 194 | -0336 201
20 176 | 0133 168 | 0107 167 | 0,240 17k
21 215 [ 0182 213 [ 03553 | 211 | 053k 215
22 203 [ 0064 202 | 0564 215 [ -0500 202
23 132 | 0,059 134 | 0,052 131 | -0112 132
24 42 -0,050 44 0,118 45 | -00B8 42
25 a3 0501 85 0,093 84 | -0408 a3
2R 121 | 0346 126 | 0286 120 | 0,050 126
27 127 | 1,067 153 | 0,140 206 [ -1208 127
28 188 | 0367 176 | 0028 166 | -0338 188
29 158 | 0584 151 0,086 150 | 0,458 158
30 a0 0527 EE] 0,767 76 0241 80
31 205 [ 0137 206 [ 032 217 [ -0459 205
32 7 0,031 [ 0,016 9 0016 9
33 17 0,878 127 | 0975 122 [ -00%7 127
34 201 [ 0042 199 | 0229 215 [ -0187 218
35 a5 -0,093 83 0,501 84 | -0408 84
ES 214 | 0040 231 0,050 229 [ -0040 231
37 184 [ -0407 211 0,596 o1 -0,183 271
Table 1. Dominance-based prediction (Dom1-3 = calculated

dominance values for the presented cameras)

Altogether 22 out of 37 choices were predicted correctly
(highlighted in Table 1), which makes up a ~60% hit rate with a
95%-confidence-interval ranging from 42.9% to 76.1%. The
choice of target cameras predicted by the model differed
significantly from 1/3 chance expectation (One-Sample t-Test;
t(36)=3.193, p=.001, one-sided). The performance of the model
is highly related to the correctness of the weights, even though
we have found that also a small amount of learning data (in our

5The reason of applying a leave-one-out method was the
small amount of learning data. If enough learning data is
available the typical approach is to partition the set of data
into a set of learning data and a set of test data.

7 The weights only varied very slightly. The ranking was
as follows:

price [> 30%]

optical zoom [> 25%]

resolution [> 20]

memory [> 10%)]

weight [< 10%]

kWb



case 36 out of 37 datasets) produces reasonable results. The
predictive value was quite remarkable, as the experiment was
carried out under real world conditions using a real
recommendation environment. Three important factors were
weakening the predictive power, as they cannot yet be taken into
account in the model:

e Cameras were additionally represented by images,
which can (and typically do) influence choice [31].

e The attribute ‘manufacturer’, although shown in the
experiment, cannot be taken into account by the
model, as it is no ordinal attribute (but for creating a
realistic recommendation situation it was necessary to
show this attribute).

e The last set (the participants had to choose from)
consisted of three similar cameras as after every
interaction with the recommender (i.e. critiquing one
of the current cameras) three adequate and similar
cameras were presented to the participant. It is evident
that the more similar the items are the more difficult it
is to predict the choice outcome.

4 RELATED WORK

A lot of work in the area of context effects has been
conducted since the seventies [1,2,4,5,7,8,16,18,23,25,26,30].
Although most of the research has been done to show context
effects in different application domains [4,23,26,30] some
research has also be done trying to find a model for context
effects.

Models for single effects. Most of this research was
concentrating on single effects. Models which focused on the
similarity effect are found in [1,7]. Models trying to explain the
attraction effect are found in [5,8]. A good overview of diverse
models targeting the compromise effect is found in [16].

Models incorporating multiple context effects. One approach
of taking into account more than one single effect was the
application of neural networks. [18] presents a neural network
for choice behaviour but lacks the multi-optionality (choice set >
2). A feed forward neural network considering the asymmetric
dominance effect, attraction effect, and compromise effect is
found in [25]. The problem with neural networks in general is
the cold start problem. Whereas most mathematical models
provide reasonable (though not optimal) results using standard
parameters (often defined by domain experts), the application of
neural networks without time consuming training based on good
training data is most of the time not possible. Thus, what is
needed is a mathematical model which is multi-preferential
(number of attributes > 2), multi-optional (size of choice set >
2), and accounts for multiple context effects. A complete
mathematical model is presented in [2]. The main difference to
the model presented in this paper is the complexity and the
number of parameters. The set of parameters of the Simple
Dominance Model (SDM) only consists of the product attribute
weightings. The main reason why the SDM manages to stay very
simple is that instead of modelling various effects the SDM
rather concentrates on one important common factor of the main
context effects which is tradeoff contrast.
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5 ETHICAL ISSUES

A certain challenge which is coming along with persuasive
technologies in general is that to some extend persuasive
techniques could be exploited not only to have positive impacts
but also to negatively influence a certain involved party. In the
context of online selling systems like recommenders the biggest
danger is that sellers might apply persuasive techniques in order
to increase profit without taking too much care about the users’
wishes and needs and thus would rather manipulate than
recommend. The major reason why the application of the SDM
can be seen as less problematic is that the application of the
SDM happens well after the recommender system already has
sorted out unsuitable products. In cases where no suitable
products can be found, knowledge-based recommenders
typically inform the user about the empty result set and offer
repair mechanisms in order to support the user in adapting the
preferences. Either way the SDM is only applied on the basis of
a set of suitable items. Furthermore, the application of the SDM
should not prevent the top-ranked items to be displayed but
rather underline differences of those top-ranked items (see
Algorithm 1 in Section 2). Moreover it is very substantial to
emphasize that as soon as more than one product is presented at
the same time context effects are occurring which leads to the
conclusion that there are basically two possibilities for dealing
with the existence of context effects. The first possibility is to
simply ignore the existence of those effects. The second, more
constructive approach is to analyze those effects and to develop
tools (like the SDM) in order to control those effects and identify
potentials for effective user support.

6 CONCLUSIONS & FUTURE WORK

This paper presents the Simple Dominance Model which can
be used to calculate context dependent dominance values for
items in a choice set. Context dependent dominance values can
be used for finding optimal decoy items in order to decrease the
cognitive choice dilemma in a choice situation of recommender
systems, increase the user’s confidence in its own decision, and
persuade the user to reconsider its decision and thus lead to a
better choice. The model is multi-preferential (i.e. more than two
product attributes are supported) and multi-optional (i.e. more
than two products in a choice set are considered). A first proof of
concept has been provided by showing the predictive power of
the model by application on empirical data gained from a user
study in the domain of recommender systems. The simplicity of
the model is one of its main characteristics. The only parameters
to be set are product attribute weightings. An algorithm for
learning weights in this context is presented. The future work
consists mainly of testing the model’s performance in different
recommendation domains with various numbers of attributes and
various sizes of choice sets. Furthermore, the performance will
be compared to more complex models targeting similar
purposes.
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7 0 3 61 16 130 1] 0 [ 71 [1e2] 27 06 134 12 [ 82 | 242 24 340 J188[ 5 F1 179 20 114
g a ] a1 16 140 g1 10 g (207 ] 26 306 135 5 8.1 147 | 32 161 |194( 10 6 [ 318 | 10 | 285
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Table 2. Details of presented cameras in the choice sets
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Persuasion Technology Through Mechanical Sophistry

Micah Clark and Selmer Bringsjord'

Abstract. We introduce an approach to digital persuasive technol-
ogy. In this approach, computing machines are given the power to
persuade by generating what we call illusory arguments. These argu-
ments derive their power in significant part by exploiting the empir-
ical fact that humans succumb to cognitive illusions. The persuasion
technology we present can be used for weal or woe, but at least for
now, we approach the subject purely as Al engineers, not ethicists.

1 INTRODUCTION

Al has developed systems involving argumentation in two ways:
modeling with argument, and modeling of argument [26]. Our work
is in neither of these categories, but it is inspired by the distinction.
We aim to engineer a machine that generates sophistic arguments in
order to persuade. Such a machine could be used to persuade humans
of truth or falsehood, and our emphasis is on the latter: persuading
humans of falsehoods. As an engineering endeavor, constructing a
machine that /ies via sophistic argument makes sense, because, if the
engineering succeeds for falsehoods, it can be adapted to persuade
humans of truth.

We introduce a psychology of reasoning-based approach to me-
chanical sophistry, namely an approach for generating illusory argu-
ments — arguments that compel erroneous belief by exploiting the
dichotomy of what humans ought to believe and what humans will
likely believe. In illusory arguments, the gap between ought and will
is significant and predictable; these arguments incorporate, and prey
upon, reliable systematic errors in human reasoning. In short, illu-
sory arguments are psychologically persuasive yet fallacious argu-
ments that lead humans into erroneous beliefs while simultaneously
confirming their naive intuitions about what is true.

In the mechanical sophistry we propose, illusory arguments
emerge from an ecumenical theory of human reasoning. This paper
roughly circumscribes our approach to sophistry; an approach novel
in its application of empirically supported psychological theories to
the practical challenge of persuading humans through argument.

2 SOPHISTIC PERSUASION

Some have viewed persuasion in argument as what force or influ-
ence a justification should have (surveyed, e.g., in [5, 23]), using as
their lens a continuum of strength factors (e.g., Chisholm’s [6]) and
frameworks for defeasible reasoning in the tradition of Pollock [21]
and Toulmin [31]. Others have treated persuasion in argument as a
way to resolve a difference of opinion, or to establish a common be-
lief or intent [32, 17], studying persuasion’s game-theoretic proper-
ties in multi-agent dialog systems (surveyed in [22]). There seem to
be few studying persuasion (e.g., [10, 27]) who implement machines
capable of persuading humans.

! Rensselaer Polytechnic Institute, USA, email: {clarkm5, brings} @rpi.edu
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Our work appeals to an older, decidedly philosophical conception
of persuasion: sophistry. The essence of sophistry is persuasion, the
intentional manipulation of others’ beliefs through the force of argu-
ment.2 The skilled practitioners of sophistry are those whose rhetor-
ical methods successfully manipulate.

There are two broad sorts of persuasive arguments, “the one pro-
ducing belief without knowledge, the other knowledge” [19]. Like-
wise, there are two archetypal practitioners: the liar and the truth-
teller. The truth-teller argues in good faith for what he/she believes
with the intention of producing knowledge. The liar argues falsely,
and sophistically, for what he/she does not believe with the intention
of producing belief without knowledge.> Of the two, the success-
ful liar demonstrates greater skill than the successful truth-teller: the
truth-teller has in persuasion an ally, truth, while the liar must over-
come, and conquer, truth as an adversary. It is this inequity of skill
that calls us to study arguments that deceive rather than arguments
that inform, and liars rather than truth-tellers.

3 COGNITIVE ILLUSIONS

Our theory of sophistry is driven by the difference between what
humans will likely believe in light of arguments, and what ideally
rational agents ought to believe in light of said arguments. Accord-
ing to the neo-Piagetian view of the development of bias-free human
reasoning: Given sufficient training, neurobiologically normal hu-
mans can reason in a normatively correct, bias-free manner [3, 28]. A
mounting body of empirical evidence of cognitive illusions (see, e.g.,
[18, 20, 1]) strongly suggests the inverse of the neo-Piagetian view
is also true, that being: Naive humans (i.e., those untrained or insuf-
ficiently trained in logic) often reason in an incorrect, bias-plagued
manner, and they do so in regular, systematic fashion.

Cognitive illusions designate phenomena where the beliefs and be-
havior of humans are consistent and predictable, yet deviate substan-
tially from what is ideally rational. Worse still, when succumbing to
cognitive illusions humans believe, and report, that they are think-
ing and acting rationally. The allusion here to “illusions” is not acci-
dental. It reflects the position that formal, normative rationality has
primacy over base human intuition.* Even if one rejects formal ra-
tionality as the appropriate benchmark for human rationality, the fact
remains that deviation from the maxims of formal rationality leads
inexorably to the “Dutch book™ [25, 8], i.e., to situations where one
will believe falsehoods and act against one’s material self-interest.
Cognitive illusions are, in essence, empirically validated exemplars
of human vulnerability to “Dutch book™ situations.

2 “[Sophistry] is the creator of persuasion, and that all its activity is concerned
with this, and this is its sum and substance.” [19]

3 There are many variants of the two archetypes; e.g., one can speak a false-
hood believing it to be true, and a fallacious argument can be given in sup-
port of a true conclusion.

4 This position is dominate but not universal (see, e.g., [4], for discussion).



4 ILLUSORY INFERENCES

Illusory inference is a particular class of cognitive illusion wherein
naive humans, when presented with a collection ® of declarative sen-
tences, overwhelmingly conclude v, though W does not follow from
@ in any standard proof calculus ¢ (i.e., @ I/, ). One example is:

“All the Frenchmen in the room are wine-drinkers. Some of the
wine-drinkers in the room are gourmets.” [11]

When asked what, if anything, they can rightly conclude from the
above sentences, the majority of human subjects erroneously infer
that some of the Frenchmen in the room are gourmets, while in fact,
no relation between Frenchmen and gourmets can be validly inferred.
Another example (viz., the king—ace illusion) is:

“If there is a king in the hand, then there is an ace, or if there
isn’t a king in the hand, then there is an ace, but not both of
these if-thens are true.” [11]

When asked about this sentence, almost every subject draws the con-
clusion that there is an ace in the hand, even though it follows de-
ductively that there cannot be an ace in the hand. To see why there
cannot be an ace, recognize that one of the two conditionals in the
premise must be false, and a conditional is false only when its an-
tecedent is true and its consequent is false. If “if there is a king in the
hand, then there is an ace” is false, then there is not an ace, and if “if
there isn’t a king in the hand, then there is an ace” is false, then again,
there is not an ace. So regardless of which conditional is false, there
cannot be an ace in the hand. If the subjects had been offered wagers
on the correctness of their answers, they would have been summarily
fleeced.

How humans make inferences and draw conclusions (correct or
otherwise) is, in psychology, a matter of controversy. Some hold
that humans reason by application of inference schemata akin to a
proof theory, i.e., a sort of “mental logic” [29, 2]. But explaining il-
lusory inferences has challenged the proponents of mental logics.”
In contrast, illusory inferences are consonant with the view that hu-
mans reason by constructing and inspecting iconic representations
homomorphic to real or abstract situations, so called “mental mod-
els” [12, 30]. According to mental model theories, illusory inferences
are the result of incomplete mental models; in response to limited
cognitive resources, humans normally construct only partial mental
representations. These partial representations are usually sufficient
for correct reasoning but, under certain conditions, they lead to com-
pelling yet erroneous conclusions, i.e., illusory inferences. Mental
model theories have successfully predicted illusions in, e.g., modal,
deontic, spacial, causal, and probabilistic reasoning domains.

Human reasoning is heterogeneous. Our ecumenical theory sub-
sumes elements and ideas from mental logics and mental model the-
ories. The bridging of mental logics and mental models is an aspi-
ration our theory shares with mental meta-logic [33, 34]; however,
their pursuit and ours are quite different. Mental meta-logic pursues
apredictive, statistical theory of perceived difficulty and objective ac-
curacy in reasoning tasks, while we pursue predictive simulation of
human reasoning through a unified inferential calculus. Toward this

5 The inference schemes and procedures associated with mental logics are
typically valid yet incomplete — all drawn conclusions are valid but not all
valid conclusions are reachable. Yet in illusory inferences, the conclusion
drawn is invalid. Proponents of mental logics explain illusory inferences as
inadvertent deviations from the prescribed process, e.g., mis-applying, or
failing to apply, an inference schema. This style of explanation has largely
precluded mental logics from predicting illusory inferences.
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end, we developed an inferential calculus modeling human senten-
tial reasoning. By then varying the definitions of the calculus’ basic
operators we formed a lattice of calculi, each modeling a degree of
reasoning competency distinguished according to completeness of
mental representation, and ability to compensate for remaining in-
completeness. The calculi share a decision procedure for assessing
consistency, validity, and modal consequence (i.e., possible conse-
quence, necessary consequence); the actual assessments (e.g., what
sentences are validities), of course, differ between calculi.

Space constraints do not permit us to detail the calculi and de-
cision procedure here, but their import is this: Through a short se-
ries of diagnostic questions we can identify the specific calculus that
best approximates an individual subject’s reasoning ability, and thus
make subject-specific predictions of perceived consistency, validity
and (modal) consequence in sentential reasoning.

S ILLUSORY ARGUMENTS

Plato held that sophistry could only sway the uneducated and unin-
formed.® But cognitive illusions, and illusory inferences in particu-
lar, suggest that Plato was wrong. There might be a sophistic tech-
nique persuasive to domain experts and the ignorant alike; a tech-
nique based on illusory inferences to which few are immune, viz.,
illusory arguments.

To explain, theories of human reasoning (including our own) are
generally extrapolations from the results of empirical studies wherein
subjects are asked to perform some constructive reasoning task.’
These tasks are “constructive” in the sense that subjects are tacitly
expected to originate a line of reasoning, or justification, for their an-
swers. Illusory inferences are also studied in this fashion. What has
been largely ignored are evaluative tasks, where subjects are asked to
agree or disagree with a determinate line of reasoning, i.e., to accept
or reject an argument given to them.

The hypothesis of illusory arguments is this: If humans regularly
err in concluding that y follows from a set ® of declarative sentences
due to their own imperfect reasoning, they should all the more affirm
v when presented with an argument mirroring what would likely be
their own flawed justification for y. For example, many may be per-
suaded of the presence of an ace in the hand (in the king—ace illusion)
by the following illusory argument:

We know that either there is a king in the hand or there isn’t.
Suppose that there is a king. Now, we also know that if there
is, then there is an ace. We know this from the conditional that
“if there is a king in the hand, then there is an ace.” Therefore,
there is an ace in the hand.

Now, let’s suppose that there isn’t a king in the hand. This
connects to the other if-then: “if there isn’t a king in the hand,
then there is an ace.” Therefore, we can infer again that there
is an ace in the hand.

So, while we don’t know whether there’s a king in the hand
or not, it doesn’t matter: There is an ace in the hand.

We represent an argument A as a finite sequence of inferences
much as one might articulate a natural deduction proof. The semantic

6 “[Sophistic rhetoricians] merely discover a technique of persuasion, so as

to appear among the ignorant to have more knowledge than the expert [. .. ]
for surely, among those who know, he will not be more convincing than the
[expert].” [19]

E.g., to decide what can be concluded from premises, to decide whether
one premise is possible given the truth of another, to describe what would
make a premise false, etc.



structure of an argument is “natural” insofar as it includes the basic
format and structures of Fitch-style [9] natural deduction extended
to informal arguments. In a proof, each sentence s; must follow from
one or more of the preceding i — 1 sentences in accordance with the
specific proof theory at hand. The proof theory also determines the
“size” of an inferential leap. In illusory arguments, the ith sentence
need only appear to follow from what precedes it, and the size of
an inferential leap may be arbitrary so long as the veneer of logi-
cal consequence is maintained. With regard to the inferential calculi
mentioned in §4, an inference is perceived as valid if its conclusion
is perceived to be a necessary consequence of its premises, and an ar-
gument A4 is perceived as valid if all of its inferences are perceived as
valid. Thus, the calculi’s decision procedure for (modal) consequence
can be extended to decide the validity of inferences and arguments.

In illusory arguments and sophistry, veracity is not our concern, in-
stead credibility (i.e., believability, persuasive force) is. We use as the
measure of an argument’s credibility, its probability of acceptance by
a naive human or humans. Based on prior published results (and our
own ongoing experiments) we are developing a parametric model of
credibility for our theory of human sentential reasoning. In its current
embryonic form, our model equates the frequency at which particu-
lar inferences are made in constructive tasks to the probability that
those inferences will be accepted in evaluative tasks. For example,
the probability of acceptance (i.e., credibility) for affirming the con-
sequent is assumed to be the observed frequency at which subjects
commit this fallacy in constructive tasks. The credibility of an argu-
ment A4 is taken to be the probability that all necessary inferences,
leading from initial premises to final conclusion, are accepted.

This model of credibility is quite impoverished; we do not expect it
to predict actual argument acceptance rates. Fortunately, in sophistry
objective accuracy is not required. All that is needed is a relative or-
dering of arguments, i.e., a determination of whether one argument
is more, or less, credible than another — though obviously, the more
accurate one’s prediction of credibility, the better one’s discrimina-
tion between arguments. We are working toward a more sophisticated
model of credibility, one that makes reasonably accurate predictions
of argument acceptance rates. However, there are significant difficul-
ties in extracting such a model from extant studies of performance in
constructive tasks; we briefly mention two of them.

1. We are interested in making single-subject predictions of argu-
ment credibility, yet most of the relevant studies report only ag-
gregate subject data.

2. Core competence may subvene the reasoning in both constructive
and evaluative tasks, but it seems unlikely that the strategies used
to direct reason would be common across these tasks. For exam-
ple, subjects on their own rarely infer a disjunctive statement from
a categorical assertion (i.e., disjunction-introduction), but when
evaluating the reasoning of another, it is doubtful that they would
so rarely recognize the validity of this inference.

These two difficulties (as well as others) point out that further study
of human reasoning in evaluative tasks is needed if we are to achieve
the goal of a truly predictive model of credibility.

6 MECHANICAL SOPHISTRY

Our approach to sophistry is made concrete in the machine M. M
is a normatively correct reasoner, i.e., M’s reasoning is valid; it em-
ploys a standard inferencing scheme for many-sorted logic [15] (we
use Fyzsz). M reasons over its own beliefs, and its beliefs about the
beliefs of D, whom M intends to deceive or persuade. Using capital
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Greek letters I' and X to indicate sets of declarative sentences, we
say M believes T, and M believes that D believes X. Further, M
believes that D’s reasoning capacity and process accords with our
ecumenical theory of human reasoning, i.e., M has a theory of mind
(ToM) [24] relative to D (we use Fpu). M does not assume that
D is logically omniscient with respect to the ToM. Rather, the ToM
describes what D is likely to believe upon sufficient reflection; that
is to say, the ToM describes D’s implicit beliefs (see, e.g., [14, 13]).

In this framework, M can deceive D about the truth of a sentence
s when M believes that s is not necessarily true (i.e., I' F/ysz, 5) or that
s is false (i.e., I Fpzsz —s), and yet M believes D to be predisposed to
believe that s is true (i.e., X 7, 5). To deceive D about the truth of
s, M constructs an argument concluding s, and does so in a way that
maximizes the argument’s credibility (i.e., believability, persuasive
force). M’s process of argument construction is similar to that of
proof-search in automated reasoning. M consummates the intended
deception by articulating to D the most credible argument found for
the truth of s. (Note that the most credible argument for s may well
be normatively valid; this can occur when M believes that D already
holds an erroneous belief, and s saliently follows, in part, from the
erroneous belief in a perceptually, and logically, valid way. When M
believes that 2’s beliefs are correct, M’s argument for the truth of s
is necessarily illusory.)

7 GENERATING ILLUSORY ARGUMENTS

There is no shortage of techniques available for generating illusory
arguments. Here we quickly encapsulate three algorithms for doing
so. For the first algorithm consider the following valid rule (R) of
deductive inference:

G—vA (0= V)
v

Generally speaking, the validity of R can be grasped by a college-
educated subject S. In light of this, an algorithm-sketch for generat-
ing a corresponding sophistic argument, assuming R (and the like) as
input, is to first modify this rule to produce a variant R’ that inherits
the air of plausibility of the original, but which is nonetheless invalid;
and to then generate, in natural language, an argument that conforms
to R'. This is how the illusory English argument we presented above
(85) “showing” that there is an ace in the hand can be automatically
generated. R’ in the case of this “demonstration” is

@ —y) V(=0 — )
v

which is an invalid rule of inference.

For the second algorithm we use a set of inference rules (includ-
ing some formal fallacies), and a rule-application procedure for enu-
merating sequences of inferences ordered by length. (Note that some
applications of these rules may be perceived as invalid.) To produce
an argument apparently demonstrating that y follows from ®, we it-
erate over inferential sequences that conclude y from ®, testing each
for perceived validity. For those sequences perceived as valid, our
measure of credibility is computed, and the most credible sequence
is retained. The algorithm terminates when a threshold for credibility
is surpassed, or when the time alloted for search is exhausted.

The third algorithm recasts argument construction as a graph-
theoretic path-finding problem. Nodes in the graph represent states of
a knowledge-base, edges characterize perceptually valid inferences,



and paths represent perceptually valid inferential sequences. By suit-
ably defining path-length in terms of our valuation of credibility, con-
structing a most-credible argument that y follows from & reduces to
finding a shortest path from the state where the knowledge-base con-
tains only & to any state where the knowledge-base contains Y.

8 PURELY PERSUASION

Our emphasis so far has been on persuading humans of falsehoods,
i.e., the production of belief without knowledge via illusory argu-
ments. While our approach to mechanical sophistry facilitates this
type of deception, it is not limited to it. Our approach can equally
persuade humans of truth, i.e., produce belief that is knowledge.
This is so because the difference between a corruptive, illusory argu-
ment and an intuitive (i.e., persuasive) explanation of truth is simply
whether (i) the argument’s premises are true, and (ii) the reasoning
articulated is logically valid. When our machine M is charged with
arguing for a false conclusion, it attempts the corruption of another’s
mind (e.g., to instill erroneous belief).® But when M is charged with
arguing for a true conclusion using only logically valid reasoning, it
attempts the education or restitution of another’s mind (e.g., to in-
still knowledge, to disabuse erroneous belief).® That is to say, by
maximizing the credibility of valid reasoning, M tries to make truth
comprehensible — to persuade humans of truths that they would oth-
erwise likely not apprehend.

We do not aspire to a new philosophic theory of rhetoric. Instead,
we are answering the charge that theoreticians and compositionists
in Western rhetoric “have effectively halted the development of non-
philosophic, sophistic theories of rhetoric and the realization of their
practical possibilities” [16]. Our aim, ultimately, is an empirically-
grounded, falsifiable theory of the relative persuasiveness of argu-
ments to humans, and computational methods for generating persua-
sive arguments. The two combined are useful in the bending persua-
sion toward whatever end one desires.
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Abstract. The paper investigates the use of gaze in political
communication. A study is presented on the electoral debates of
two politicians in Italy and France. Fragments of their verbal
discourse were analysed in terms of their hierarchy of goals, and
their gaze communication was described and classified in terms
of the persuasive strategies they pursue, logos, ethos or pathos.
The results show that the pattern of gaze persuasive strategies is
coherent with the hierarchy of goals pursued in the verbal
discourse.

1 INTRODUCTION

The field of Persuasive technology includes the “design, research
and analysis of interactive computing products created for the
purpose of changing people’s attitudes or behaviours” Fogg [1].
Persuasive systems are presently being designed for interaction
in several domains, from health Mazzotta [2] to politics, and
they use various kinds of interfaces, from those using Natural
Language Generation only in the written verbal modality, to
those that exploit Embodied Conversational Agents, that
communicate through synthetic voice, and display gestures, head
movements, body postures and gaze. But, what can be seen as
persuasive in gaze behaviour? Are there some uses of gaze that
are specifically aimed at persuading? If we think of some human
behaviours which do, in fact, have a goal of influencing others,
like, for instance, flirting or seduction, we can well say that some
uses of gaze have a somehow “persuasive” import. However, for
sure one could not use a seductive glance during a political talk
show. In this paper, we explore the issue whether gaze can be
used in a specific persuasive way in political discourse: after
presenting a study that answered the question for gesture, and an
overview of the semantic potentialities of gaze, we analyse gaze
behaviour in an Italian and a French politician. Finding the
features that give gaze a persuasive import can help to build
Embodied Conversational Agents to be used in Persuasive
technology by exploiting also gaze communication with a
persuasive function.

2 RHETORICS AND BODY COMMUNICATION

The importance of bodily behaviour in persuasive discourse has
been acknowledged back since the ancient Roman treatises of
Rhetorics, like Cicero [3] and Quintilian [4]. In the rhetorical
tradition, gestures and head movements have been studied as an
indispensable part of “Actio” (discourse delivery), since they
were credited with the capacity of fulfilling various
communicative functions. By gestures and other body
movements we can summon, promise, exhort, incite, approve,
express apology or supplication, display emotions like regret,
anger, indignation, adoration, depict or point at objects. For
example, Quintilian [4] in his work provides detailed hints,

55

mainly with a normative intent, about which movements may be
more or less effective in portraying a particular image of the
orator, which make him more similar to a comic actor, which can
excite the audience or so.

In recent literature, some studies overview various aspects of the
body's relevance in political communication Atkinson [5], like
the use of pauses and intonation to quell the applause Bull [6], or
facial expression and other bodily behaviours Frey [7], Bucy &
Bradly [8]. Other studies that can give hints as to which
nonverbal behaviours are ineffective or even prevent persuasion,
are those concerning the detection of deceptive behaviours, like
Ekman [9] and DePaulo et al. [10]. For example, self-
manipulation, talking faster, averting eyes have a negative effect
on persuasion in that they are felt as — and may be in fact — a cue
to deception. Two recent studies directly concerned with the
impact of gestural communication on political discourse are
Calbris [11] and Streek [12]. The former analyses the gestures of
Lionel Jospin as a way to understand the intimate expression of
his political thought: for example, the metaphors exploited by his
manual behaviour — whether he uses the left or right hand, and
with which shape — can express abstract notions like effort,
objective, decision, balance, priority, private or public stance;
but they also fulfil discourse functions: they can delimit or stress,
enumerate or explicate the topics of discourse.

Streeck [12] in analysing the gestural behaviour of the
Democratic candidates during the political campaign of 2004 in
USA, shows how important bodily behaviour may be in the
political persuasion: as to the transmission of factual information
he observes how the tempo of body movements and their
relation to speech rhythm provide information about discourse
structures,  distinguishing  background from foreground
information; but as to the very persuasive effect he even
attributes the defeat of Howard Dean to the frequency of his
"finger wag", a "hierarchical act" that might have given an
impression of presumption and contempt toward the audience.
Also among the gestures analysed by Kendon [13] some are used
with a persuasive intent: for example, the "ring" gestures, that
bear a meaning of 'making precise' or 'clarifying', and are used
every time this clarification is important "in gaining the
agreement, the conviction or the understanding of the
interlocutor" (p. 241).

If gesture is so important in conveying information that is
effective in persuasion, also facial behaviour could be relevant in
this connection. For example, in Italian political talk shows,
while a politician is talking in a talk show, often the cameras
record the facial expressions of his opponents, which are
sometimes very communicative and may have a counter-
persuasive role. Yet, not so much literature has been devoted to
the persuasive impact of facial expression and gaze in
persuasion.



3 COMMUNICATIVE GAZE

In this work we focus on the use of gaze in political discourse.
Eyes are used firstly for vision and then possibly to help
thinking, for instance during memory retrieval or when thinking
before speaking; but they are also used for communicating. Gaze
as a communicative behaviour has been studied mainly since the
seventies Kendon [14]; Argyle & Cook [15]; Duncan & Fiske
[16], but it is presently an emerging topic of research, and its
functions are studied in depth. As is clear from literature, gaze
plays an important role in the management of face-to-face
interaction, first in the very moment of deciding whether to
engage in interaction, since it indicates the level of interest to
interaction, then in establishing the focus of shared attention, and
finally in managing the flow of conversation: it signals turn-
taking manoeuvres Goodwin [17]; Rossano [18] provides rich
and articulated feedback Allwood et al. [19], Heylen [20]; helps
people’s own communication management Allwood et al. [21].
Moreover, the importance of gaze is witnessed in mother-child
interaction Trevarthen [22] and in classroom interaction
Rosenthal & Jacobson [23]; Taeschner et al. [24] that are both
sustained by joint attention and mutual gaze. Even, hypotheses
about the physical structure of human’s eyes, with a white sclera
so different from non-human primates, have been put forward, as
a way to allow eye detection and enhance shared attention
Tomasello et al. [25].

Actually, this body of research is in general focused only on one
aspect of gaze communication: eye direction. But this is not the
only pertinent dimension of the gaze signal; many other aspects
of gaze behaviour and of the whole eye region are relevant from
a communicative point of view. This region can be distinguished
into different sub-regions — eyebrows, eyelids, eye-sockets,
wrinkles — and each of these parts has a role in conveying
meanings; so much that an “optology” — a “phonology” of gaze —
can be written down Poggi [26]; Poggi & Pelachaud [27] by
finding out the parameters of gaze, in the same way as it has
been done for the signs of sign language of the deaf and the
symbolic gestures of the hearing.

Also on the meaning side, the function of gaze is not only to
establish the setting for interaction, but to tell things: gaze does
convey specific meanings, that can be discovered and listed in a
systematic way.

Research also in these domains has been done; see for example
the conversational and emotional signals of the eyebrows studied
by Ekman [28]; the syntactic role of eye-gaze in Sign languages
Baker & Padden [29]; the repertoire of gaze meanings of
Kreidlin [30] founding an “Oculesics”, and the analogous
attempt of Poggi [26], Poggi [31] to write down a lexicon of
gaze. All of these attempts have had a resonance in the
construction of Embodied Agents, which have started to exhibit
realistic communicative gaze behaviour Pelachaud & Poggi [32];
Maatman [33]; Heylen [20].

Notwithstanding this emerging research about gaze, its function
in persuasive discourse has not been studied. Here we investigate
the persuasive role of gaze in political discourse.

In the next sections we present a model of persuasion based on
the notions of goal and belief and a research on the persuasive
import of gesture in political discourse. Then we present an
annotation scheme to describe and classify gaze in persuasive
discourse, and we analyse some fragments of political discourse
as to its gesture and gaze, aiming to find out different patterns of
gaze communication in persuasive discourse.
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4 PERSUASION AS A HIERARCHY OF GOALS

The model we adopt for the analysis of persuasion is one in
terms of a goal and belief view of mind, social interaction and
communication Castelfranchi & Parisi [34]; Conte &
Castelfranchi [35]; Poggi [36]; Miceli et al. [37]. Persuasion is
an act aimed at social influence, with social influence defined as
the fact that an Agent A causes an increase or decrease in the
likeliness for another Agent B to pursue some goal GA. In order
to have B more likely pursue a goal GA, A must raise the value
that GA may have for B, and does so through having B believe
that pursuing GA is a means for B to achieve some other goal
GB that B already has, and considers valuable. This definition
encompasses different kinds of social influence, ranging from
education to threat, promise, the use of strength and so on.
Persuasion is a type of influence that 1) is pursued through
communication, and 2) leaves B free of either pursuing the goal
GA proposed by A or not. To persuade B to have GA as a goal
of his, A must convince B, that is, induce B to believe with a
high degree of certainty, that GA is worth pursuing since it is a
sub-goal to some goal GB that B has. In order to do so, A can
make use of three different strategies, as already stated by
Aristotle [38] : logos (the logical arguments that support the
desirability of GA and the link between GA and GB); ethos (A’s
personality, his intellectual and moral reliability); and pathos
(the extent to which A, while mentioning the pursuit of goal GA,
can evoke the possibility for B to feel pleasant emotions or to
prevent unpleasant emotions).

In order to persuade other people we produce communicative
acts by exploiting different modalities — we can use written texts,
graphic advertisement, words, intonation, gestures, gaze, facial
expression, posture, body movements: we thus make multimodal
persuasive discourses, that is, complex communicative plans for
achieving communicative goals. Any discourse can be analysed
as a hierarchy of goals: a communicative plan in which each
single communicative act (either verbal or non verbal) aims at a
specific goal. And each goal may also aim at one or more super-
goals in turn: further goals for which the first goal is a means.
For example, if I say “Are you going home?” my literal goal is
to ask you if you are going home, but through this I may aim at
the super goal of asking for a lift. Two or more communicative
acts may have a common super goal. For example, saying “I am
here with this face” plus saying “this is the face of an honest
person” may aim at the super goal of implying “I am an honest
person”. A discourse (both a unimodal and a multimodal one) is
a sequence of communicative acts that all share a common super
goal. For example, in a pre-election discourse, all the sentences,
gestures, face and body movements aim at one and the same
common super goal: "I ask you to vote for me”. In a persuasive
multimodal discourse, not only sentences, but also gestures,
gaze, head movements and other signals may pursue, through
their literal goals and their intermediate and final super goals, a
logos, ethos or pathos strategy.

5 PERSUASIVE GESTURES

In a previous work, Poggi & Pelachaud [39] have investigated
the impact of gestures in persuasive discourse. Some fragments
of persuasive multimodal discourse were analysed as to their
global meaning and their persuasive structure, and the gestures



performed during discourse were annotated. For each gesture,
the signal side was analysed in terms of its parameters of
handshape, orientation, location and movement, including its
expressivity parameters Hartmann [40]: temporal extent, spatial
extent, fluidity, power and repetition. It was found that there are
not gestures whose meanings we can utterly define “persuasive”;
rather, some gestures, or sometimes simply some parameters in
their expressivity, convey some kinds of information that are
typically contained in the cognitive structure of persuasive
discourse. Types of information necessarily conveyed in
persuasion are those somehow linked to the communicative
strategies of logos, ethos and pathos: in particular, the following
meanings.

1. Importance. 1If something is important, to obtain it will be a
high value goal that you want to pursue. Gestures that convey
the meaning “important” mention the high value of a proposed
goal, to convince the Addressee to pursue it. This meaning is
typically contained in gestures that convey performatives of
incitation or request for attention, or other gestures like in
[40]: "the finger bunch", that convey a notion of importance as
their very meaning; but “important” is also the meaning of
beats, since every beat stresses a part of a sentence or
discourse, communicating “this is the important part of the
discourse I want you to pay attention to and to understand”.
Finally, this can be the meaning of irregularity or discontinuity
in movement.

2. Certainty. To persuade you I must convince you, that is, cause
you to have beliefs with a high degree of certainty, about what
goals to pursue (their value, importance) and how to pursue
them (means-end relations). To induce certainty in you, I may
need to show self-confident and certain about what I am
saying. This is why gestures that convey high certainty, like in
Kendon [41]: “ring”, may be persuasive.

3. Evaluation. To express a positive evaluation of some object or
event implies that it is a useful means to some goal; thus, to
bring about that event or to obtain that object becomes
desirable, a goal to be pursued. In a marketplace, to convince
someone to buy a food, a “cheek screw” (rotating the tip of the
index finger on cheek), that means “good”, “tasty”, made by a
grocer, would be a good example of persuasive gesture.

4. Sender’s benevolence. In persuasion not only the evaluation of
the means to achieve goals is important, but also the
evaluation of the Persuader: the Sender’s ethos. If 1 am
benevolent to you — I take care of your goals — you can trust
me, so if | tell you a goal is worthwhile, you should pursue it.
A gesture driven by the ethos strategy of showing one’s moral
reliability is the gesture, quite frequent in political
communication, of putting one’s hand on one’s breast to mean
“I am noble, I am fair”: Serenari [42].

5. Sender’s competence. Trust implies not only benevolence but
also competence. If I am an expert in the field I am talking
about, if I am intelligent, efficient, you might join with me and
pursue the goals I propose. A politician, in talking of quite
technical things concerning taxes, uses his right hand curve
open, with palm to left, rotating rightward twice, meaning that
he is passing over these technicalities, possibly difficult for
the audience; but at the same time the relaxed appearance of
his movement lets you infer that he is smart because he is
talking of such difficult things easily, and unconstrained. This
provides an image of competence.
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6. Emotion. Emotions trigger goals. So A can express an emotion
to affect B by contagion and thus induce him to do or not to do
some action. In talking about his country an Italian politician,
moving his forearm with short and jerky movements of high
power and velocity, conveys the pride of being Italian in order
to induce the goal of voting for him.

7. Among these types of information, Emotion (n.6) typically
makes part of a pathos strategy; the Sender’s benevolence and
competence (n.5 and 4) and certainty (n.2), are clearly ethos
information; while the elements of importance and evaluation
(n. 1 and 3) are generally conveyed through a logos strategy.
Nonetheless, these categories can merge with each other: for
example, expressing an emotion about some possible action or
goal may imply it is an important goal for me, and should be
so for you. In this case, at a first level there is a pathos strategy
— the goal of inducing an emotion, but this pathos is aimed at
demonstrating the importance of the proposed goal, thus
conveying a logos strategy at the indirect level.

6 PERSUASIVE GAZE

We present an observational study that investigated the
persuasive impact of gaze in political discourse.

6.1 Hypothesis

Our working hypothesis, like in the study above, is that the
persuasive import of gaze, just as that of words and gestures,
depends on the meanings it conveys. Therefore, to assess how
persuasive the gaze exhibited in a discourse can be, you have to
assess its meanings.

But what are the meanings of gaze? According to the semantic
typology proposed by Poggi [43], any communicative signal of
any modality can provide one of three types of information
concerning: 1. the World: concrete and abstract events and
entities (objects, persons, animals, times and places); 2. the
Sender's Identity: stable characteristics of the Sender (sex, age,
culture, personality, image and self-image); 3. the Sender's
Mind: his/her mental states (beliefs, goals, emotions) concerning
the content and structure of the discourse s/he is delivering. Thus
every gaze signal can be classified as to the type of information
it bears. As to Information on the World, directing our eyes to a
different direction from that pointed by our face, we may
perform a deictic gaze, that is, point at an object or person; by
squeezing eyes we may refer to something physically of
conceptually “small”, thus conveying a concrete or abstract
property of something, for example, a “little” object or a “subtle”
concept.

Other gaze items inform about the Sender’s Identity (ethnic or
cultural roots, personality): both the identity one cannot help
showing — see the shape of the eyelids that distinguishes a
Chinese from an Italian woman — and the identity one
deliberately wants to project — see the eyebrows raised with half-
open eyelids that show you are haughty Poggi & Roberto [44].
Finally, many gaze items are “Mind Markers” Poggi [45],
signals conveying Information about the Sender's Mind: beliefs,
goals and emotions referred to what we are talking about. Within
Belief markers, we can inform about the degree of certainty of
the beliefs we are mentioning: a light frown tells that I am
serious, not kidding in saying what I say, while raising eyebrows
with not very open eyes means I am a bit uncertain. Other signals



provide metacognitive information, i.e. they inform about the
source of what we are saying (looking downward leftward tells
the information we are going to provide is to be retrieved from
our long-term memory); or else they inform of the mental state
we are in (staring out into space or closing the eyelids means [
am in concentration).

Within “Goal Markers”, some express a performative, that is, the
act a Sender has the goal to perform by his communication: a
long lasting stare in the eyes of the Addressee is a defying gaze.
An eyebrow raising marks the comment of our sentence, thus
distinguishing what we want to stress vs. what we take for
granted. Again, we define as metadiscursive gaze a light closing
of the eyelids, which means I am going to skip a topic in my
discourse; or a raising of the eyebrows that corresponds to
saying “but”, signalling a contrast between two beliefs. Finally,
to manage turn-taking in conversation we gaze at the Speaker to
take the floor; in providing backchannel we can frown to show
we don’t understand or we don’t agree, or slightly close eyelids
to say we are following the Interlocutor’s discourse.

Finally, some gaze items, like the raised eyebrows and wide
open eyes of surprise or the bright eyes of enthusiasm, are
Emotion Markers, informing about the Sender's emotions.
Moreover, according to Poggi [45]; Poggi [43], all signals may
have, beside their literal meaning, an indirect meaning, one that
the Sender wants the Addressee to understand through automatic
or context dependent inferences, and that can be very different
from the literal one. Also a gesture or gaze can be classified in
one of the types above both as to its literal meaning and to its
indirect meaning, with the two classifications possibly being
different. For example, raising eyebrows with wide open eyes
showing surprise is an Emotion Marker at the literal level, but its
indirect meaning can tell “I can’t believe it”, thus working as a
backchannel Heylen [20].

6.2 Method

To assess the role of gaze in the persuasive structure of political
discourse, we analysed some fragments of electoral debates held,
respectively, by Romano Prodi, who won the elections in Italy in
2006, and by Ségolene Royal, who was defeated in France in
2007. For some fragments of both debates, the verbal
communication was analysed in terms of their hierarchy of
goals, aiming to find the structure of goals and supergoals and to
detect the use of logos, ethos and pathos strategies. For other
fragments, the Speaker’s gaze behaviour was described and
classified in an annotation scheme.

6.3 Analysis in terms of hierarchy of goals

Figure 1 shows the analysis of a fragment of one minute drawn
from Ségoléne Royal’s debate. It was held in the studios of the
French channel France 2, after the first round, when she came
second with 25,87%, after Nicolas Sarkozy. In the political show
“A vous de juger”, Arlette Chabot interviews Mrs. Royal about
her political vision and projects for France. Here is the fragment.

“Voila, je n’ai aucune revanche a prendre, je n’ai aucune revendication,
je n’ai pas d’enjeu personnel dans cette affaire, je ne suis liée a aucune
puissance d’argent, je n’ai personne a placer, je ne suis prisonniére
d’aucun dogme, et au méme temps je sens que les Frangais ont envie
B A L B
d’un changement extrémement profond. Et mon projet c’est eux, ce n’est
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pas moi, mon projet. Mon projet ce sont les Frangais et aujourd’hui le
changement que j'incarne. Le changement, le vrai changement c’est
moti

(Look, I've got no revenge to take, I've got no claiming, no personal
stake in this affair, I'm not bond to any financial power, I've got no one
to place, I'm not prisoner of any dogma, and in the same time, I feel that
the French people desire an extremely profound change. And my project
it’s them, my project it’s not myself. My project is the French people and
the change I embody today. The change , the real change, is me).

To analyse a fragment in terms of its hierarchy of goals means to
figure out what are the communicative intentions of the Speaker.
In this case, since we are analysing verbal behaviour, its
hierarchy of goals is assumed as fairly aware, that is, the result
of a somewhat conscious deliberation; in such a way that you
could confirm your guess by asking the subject. Further, this is
typically an analysis of the Speaker’s intention, and does not
take into account the actual effect of the persuasive efforts on the
possible audience. When analysing a discourse as a hierarchy of
goals, one has to put himself into the Speaker’s mind, not into
the mind of the Hearer.

According to Poggi’s theory [36], we segmented the verbal
discourse into its speech acts (written in italics), then we wrote
down their literal goals and super-goals (i.e., the inferences each
communicative act aims to induce, numbered as G1, G2 etc.),
and we singled out the final goal of the fragment, by using
arrows to represent their means-end relations.

In this fragment, Royal explains to the electors that she hasn’t
got any revenge to take (Speech Act SA1), any personal claim or
benefit in this affair (2, 3, 5), nor is she bound to any financial
power (4), thus implying (G7) that she does not work in her own
interest; the only reason why she runs for President is for the
sake of the French who wish for a change (SAs 7, 8, 9, that aim
at G8). By implying G7 and G8 she aims at demonstrating that
she is altruistic (G6). At the same time, indirectly acknowledging
(through SA 11) the good things done by her opponent (G10),
she implies that she is fair (G5), with fairness and altruism
bearing on an image of benevolence (G2), whose projection
makes part of an ethos strategy. Meanwhile SAs 6 and 9,
implying G9 (“I’'m not prisoner of any dogma”, and “I am the
change”) provide an image of flexibility, novelty, intelligence
(G3): the competence side of the ethos strategy. Moreover,
through SAs 10 and 12, she implies G11 (“Sarkozy is incapable
to run France”), while through 13 and 14 she indirectly
communicates G12 (“He is a coward”). So, symmetrically with
the positive evaluations of competence and benevolence she
implied about herself, she now provides two negative
evaluations (G11 and G12) of her opponent both on the
competence and on the ethical side. Further, that Sarkozy does
not want to confront the balance of what he did (14) implies that
the balance of what the political right side has done is negative
(G13), so it is necessary to vote for the change (9), for the left
(G4), for Royal (G1). The chaining of events and consequences
from SAs 13 and 14 to G13 and from G13 to G9 and G4 may be
seen as a logos strategy. Only the pathos strategy does not show
so much in this fragment of discourse.

In her persuasive structure, Royal identifies the French people’s
desire for an extremely deep change (SA7) and she hooks her
own goal of being elected to this goal, by communicating,
through inference or explicit words (SAs 8 and 9) that she is the
change: so voting for her (G1) is the means to their goal of
bringing about change.
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6.4 Qualitative analysis of gaze

To analyse gaze in fragments of Royal’s and Prodi’s discourse

we built an annotation scheme that describes and classifies each

gaze item in terms of its signal, its meaning and its persuasive
function (See Table 1). Specifically,

- Column 1 contains the time in the video;

- col. 2, the speech parallel to the gaze item under analysis;

- col. 3, a description of the gaze item in terms of its parameters
Poggi & Roberto [43], like eyes direction (generally with
respect to the direction of the head), actions of the eyebrows,
position of the eyelids;

- col. 4, the literal meaning of the gaze item;

- col. 5: a classification of the meaning in col.4 according to the
semantic typology above and possibly to its persuasive
function, distinguished according to the persuasive strategy
(logos, pathos, ethos benevolence, ethos competence);

- in cols. 6 and 7, the same analysis of cols.4 and 5 for possible
indirect meanings of the gaze item.

Also in this case we write down the meanings we attribute to the
Speaker’s uses of gaze, on the basis of the lexicon of gaze
hypothesised by Poggi [43]. They are the meanings and
persuasive functions we think the Speaker has the goal (not
necessarily a conscious goal) to convey, and we make no
assumption as to whether they are in fact persuasive for the real
audience. The difference from the meanings and functions we
attribute to the Speaker as to the verbal fragment above, is that in
gaze may be “meant” at a lower level of awareness.

Table 1 shows the analysis of two gaze items in Royal’s
discourse.

In example 1, while talking of the top managers who ruin the
enterprises, like Mr. Forgeat (Col.2), Royal looks at the
Interviewer, Arlette Chabot, with a fixed gaze (col.3) which

means “I am serious, I do not let you avert gaze”(4): an
information about Royal’s personality, her being serious and
determined, aimed at a strategy of ethos competence (col. 5), and
possibly to indirectly conveying that she is one who struggles
against injustice: again information on her personality, bearing
on the moral side of ethos. Then Royal, leaning her head on the
left, looks at the Interviewer obliquely and with half-closed
eyelids, an expression of anger and indignation: information
about her emotion, which she possibly wants to induce in the
audience, thus pursuing a pathos strategy.

In 13, Royal refers to a proposal made by Sarkozy, that the
unemployed should be induced to choose a job out of no more
than two, and if they don’t do so, they should lose their
unemployment subsidy; she is arguing that this choice can only
be acceptable if the conditions of the two jobs are not very
punitive. So, while saying “you have to accept this job”, she
looks down, first on the right then on the left, as if looking at two
things before deciding, thus referring to the choice between the
two jobs. This is an iconic use of gaze, providing Information on
the World, namely an action of choice, by miming it. After that,
she raises her eyebrows while keeping her eyelids in the défault
position: one more iconic gaze that means “order”, miming the
expression of someone who orders to the unemployed to make
their choice. With these two gaze items Royal is playing the
roles of both, the unemployed and the job proposer, thus
dramatising the scene of Sarkozy’s proposal. On the basis of the
following argumentation, in which Royal is very critical about it,
we can interpret her dramatisation as a parody, a way to make
fun of Sarkozy’s proposal.

In this way she conveys a negative evaluation of her opponent
through a pathos strategy.

What this analysis shows is how coherent is the use of gaze with
the whole of a Speaker’s argumentation and persuasive plan.

n. Speech Gaze Literal. M Type Indirect M. Type
1 Et aux hauts Fixed gaze to Interviewerl I’m serious, ISI I struggle against ISI
48.10 dirigeants qui Personality injustice ETHOS
abiment [’entreprise leaning head leftward, looks ETHOS Benevolence
en faillite comme M. at her obliquely, Competence
Forgeat with half-closed eyelids I feel anger and
indignation ISM I want you to feel ISM
And what about the Emotion indignation PATHOS
top managers who
ruin the enterprises,
like Mr. Forgeat,
13 “Non, la, il faut... Il She looks down, first right Choice, choose a w I am ridiculing ISM
49.10 faut accepter cet then left as if looking at two job Action Sarkozy’s Emotion
emploi, things to decide between proposal > PATHOS
them
His proposal is too | ISM
No, you have... you Eyebrows raised, I order you (to ISM punitive Negative
have to accept this Eyelids défault choose one) Performative evaluation of
job opponent
LOGOS

Table 1. Analysis of Royal’s gaze items
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6.5 Quantitative analysis

Out of the fragments analysed of Prodi’s and Royal’s discourse,
we finally selected a sample of 20 items of gaze per each
politician, and computed their persuasive functions. Table 2 and
Figures 2 and 3 show the different distribution of gaze
communication across the four different strategies: /logos,
pathos, ethos competence and ethos benevolence.

Prodi Royal
Length 537 1°20”
Gaze items 20 20
Communicative units 25 25
Persuasive units 16 22
Logos 4 12
Pathos 2 3
Ethos competence 10 6
Ethos benevolence 0 1

Table 2. Prodi’s and Royal’s gaze

Prodi

25%

13%

Figure 2. Persuasive strategies in Prodi’s gaze

Royal

Compet. 5%

Benewd
27%
Logos
54%
Pathos

14%

Figure 3. Persuasive strategies in Royal’s gaze

6.6 Discussion

From the analysis of Prodi’s and Royal’s gaze, it results that the
two differ as to the persuasive strategies of their gaze. Prodi’s
most frequent strategy (62%) is to show his competence to elicit
the electors’ trust, while he does not aim at showing his
benevolence. He uses a logos strategy in 25% of his gaze, and
pathos in 13%. Quite striking, instead, the frequency of logos
strategy in Royal’s gaze (54%) and then the appeal to her own
competence (27%) which, however, does not rule out
benevolence (5%). Finally, the pathos strategy is used slightly
more than in Prodi’s discourse (14% as opposed to 13%).

The high incidence of the competence and total lack of the
benevolence strategy in Prodi’s gaze is coherent with his need to
enhance more his image of skill and political intelligence than
that of an honest and altruistic person. Between Prodi and his
opponent Berlusconi, the latter had the image of one who deals
with politics more for the sake of his own financial interests than
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for Italians. On the other hand, the propaganda of the right would
often ridicule Prodi by comparing him to a “mortadella” (a salted
meat typical of his hometown, Bologna): a fat, cheap, not so
tasty, not luxurious food, evoking someone who is over-soft, not
very strong, skilled and determined. As for the high incidence of
the Jogos strategy in Royal’s gaze, two tentative accounts could
be the goal to contrast stereotypes of feminine irrationality, or
the French esprit de géometrie.

7 CONCLUSION

We have analysed some examples of the discourse and gaze of
two politicians, and we have found out that the persuasive use of
their gaze is coherent with the persuasive goals they pursue in
their political communication.

This is only a first step in studying the persuasive impact of gaze
in political discourse. A limitation of our work is that we did not
study the effect of certain items of gaze, but only their goals.
What we analysed here are the meanings that the Speaker has the
(conscious or unaware) goal of communicating by his/her gaze
items, and their persuasive import, without any consideration as
to whether those meanings are effective in terms of real
persuasive impact on the Addressee. Subsequent research could
address this issue, by assessing if the meanings conveyed
according to the Speaker’s hierarchy of goals are actually
persuasive for the audience. Moreover, through copy-synthesis
or straightforward implementation, the face and gaze behaviour
of humans — both the parameters that result in specific gaze
items, and their corresponding meanings — could be reproduced
in Embodied Conversational Agents. Evaluation studies could be
carried on to assess both how humanlike and how effective the
simulated is on the persuasion side, and their findings could help
to build Embodied Conversational Agents that convey more
persuasive messages.
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Persuasive technology for shaping social beliefs of rural
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Abstract. This paper presents, the Group Based
Information Kiosk (GIK), which was designed to
influence health behaviours of rural women. The
objective of the kiosk is to offer health
information to rural women to increase their
awareness about menses and maternal health.
The design and development process of a GIK
followed social cues of persuasive technology to
increase perceived behaviour control of rural
women. In order to measure user’s level of
engagement, a comparative study between the
GIK and conventional health information system
was conducted. The results of the interactive
sessions with women of different age group and
literacy level showed that, the GIK motivated
women to challenge existing social beliefs and
practices, thereby motivating them to follow
correct health practices. In this paper, design
process of GIK, preliminary results of the initial
study, and future research plans are discussed.

1 INTRODUCTION

The delivery of relevant personal health information to improve
the well being of rural population is still recognized as a large
challenge for government and private sectors in rural India [9,
10, 11]. Despite several outreach programmes run by the
government, non government organisations, and private sectors,
there is still an alarming rate of deaths in rural area due to lack of
primary health information [6, 8].

Recent studies have shown that one of the factors restricting
the information exchange within the rural populace can be
attributed to the social set-ups and orthodox social beliefs related
to healthcare [4]. A study by Spector (1995) indicates that
ignorance of these culturally divergent beliefs and traditional
health care practices may lead to failure of health information
system. However the existing health care approaches using both
traditional and ICT medias do not consider the social beliefs
while disseminating health care information. Additionally, the
ICT based information systems disseminate general health care
information and do not address domain specific information
needs. Due to high percentage of illiteracy in rural areas user are
highly dependant on community health worker to access health
information.
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Currently, persuasive technology has strongly emerged as a
strategy for changing people’s social attitudes [5]. Application of
persuasive technology varies from persuading users to reduce
energy consumption [2], assisting patients to remember their
pills [13] and persuading young girls to avoid early pregnancy
[5]. However, there is little evidence on how persuasive
technology could be used in rural areas of developing countries,
to addresses socio-cultural issues related to healthcare.

This paper aims to explore persuasive technologies that can be
employed to improve the information content and interaction to
disseminate health care information among rural populace. In
our previous research [14], we identified social beliefs and
practices related to maternal health and menstrual cycle among
women. Based on these findings we developed a group based
health information kiosk for rural women to persuade them to
change their existing health practices. The kiosk includes audio
visual aid to facilitate interaction between the literate and semi
illiterate rural women. We incorporated the social beliefs and
practices related to the health care issues, as stated by [14] in
designing the information content of the kiosk. Additionally, we
developed a persuasive environment by incorporating the group
behaviour of rural woman in designing the system interaction.

We conducted a study to compare the level of engagement of
the rural woman with the proposed group based systems to the
conventional health information The comparison was done
between two systems in terms of revisits, and users’ capacity to
challenge the social beliefs after the interactive session.
Conventional kiosks offer general health information via a PC
computer. The results of the study indicate that women
interacting with the Group Based Information Kiosk (GIK) were
persuaded positively about their incorrect health practices and
were encouraged to challenge the existing social beliefs. The
following sections describe the persuasive strategies applied in
design of (GIK), and finally we conclude by discussing
relevance of persuasive technology in planning information
content for the rural context.

2 GROUP BASED INFORMATION KIOSK

Group Based Information Kiosk (see figure 1) is designed to
offer personal health information related to maternal health and
menses to rural women. This was developed to encourage them
to challenge the existing social beliefs and to persuade them to
change their incorrect health practices. The PC based system set
up of GIK includes a monitor, a customised icon based keyboard



with 9 keys and a trackball. The information is presented by
audio video aid in local language using PowerPoint, which can
be accessed by the iconic keyboard using the 9 keys. PowerPoint
platform was selected for information presentation due to its
flexible and simple interface [7]. Power point was also selected
because the content had to be easily updatable by the GIK
operators, who were computer literate.

Figure-1 depicts design platform and layout

Information about phenomenon

Information about problems related to
menses/ maternal health

®O

What are the good practices related to
menses / maternal health

How women in developed countries or
urban cities deal with similar prablems

Screening movie of puppet show involving
rational discussion and existing beliefs.

Functional buttons

Video recorded speech of local health
experts and leaders to motivate women

The button behaves like a space bar click
to navigate the PowerPoint presentation

The button is used as an escape button to
stop the PowerPoint presentation.

The button behaves like a left mouse click
to click link of the video content

Navigation buttons

PEREROO®

The trackball is used for selecting links and
photos

Figure-2 depicts explanation of each key

The healthcare content in GIK was designed by incorporating
the social beliefs related to maternal health and menses found by
[14]. The social beliefs related to maternal health included issues
such as child delivery should only be done at home, pregnant
mother should be given less food and pregnant ladies should not
take any medical injections. The social beliefs related to menses
included issues such as, only cotton clothes should be used
during menses, during menses girl should not be allowed in the
kitchen and menses is a punishment from God.

The GIK content is divided into six categories as depicted in
(figure -2). Next to each input key, an icon is given to assist rural

women in understanding the function of the concerned key. The
system has flexibility to offer information sharing environment
at individual or group level. Three local girls with knowledge of
Microsoft office has been appointed as operators. Their
responsibility is to assist rural women in interactive sessions, and
update the kiosk content. The GIK is physically located in the
community hall at a pilot village site in western India.

3 PERSUASIVE STRATEGIES IN GIK

(Table-1) depicts six information categories and corresponding
persuasive strategies suggested by [5] that are employed to
design the information content and physical form.

GIK components

Content

Persuasion strategies
Input keys: Information detail

applied on the GIK

Key-1: information about
menses and maternal health.

Psychological clues*,
Language*, Story telling
technique, Audio-visual
feedback in presentation.

Key-2: information about
problems related to menses and
maternal health.

Graphics depicting worst
health condition of a women
during maternal health,
Story telling technique,
Audio-visual feedback in
presentation, Language,
Psychological clues

Key-3: what are the good
practices related to menses and
maternal health.

Story telling technique,
Audio-visual feedback in
presentation, Language,
Psychological clues

Key-4: how women in
developed countries or urban
areas deal with similar

Story telling technique,
Audio-visual feedback in
presentation, Language,

problems Psychological clues
Key-5: screening health related | Social roles*, Using
videos traditional folk songs,

puppet shows, Story telling
technique, Audio-visual
feedback in presentation,
Language, Psychological
clues

Key-6: video recorded speech
of local health expert and
leader to motivate women.

Social roles, Story telling
technique, Audio-visual
feedback in presentation

Physical form

Physical environment Physical*, Social

dynamics*, Social role

GIK form design

Social dynamics
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Table-1 depicts six information categories and persuasive
strategies applied in designing content and physical form

Physical clues*: According to [5], computing technology can
convey social presence through physical characteristic.
Furthermore, physical attractiveness has a significant impact on
social presence. In GIK, due to low height, rural women an
easily sit on the floor to interact with the system. The sitting



position is culturally acceptable among rural women because it’s
a standard interaction posture among rural women, thus
persuading women to sit for long hrs.

Psychological clues*: According to [5], computing product can
lead people to infer, often subconsciously, that the product has
emotions, preferences, motivations, and personality. In GIK, the
following three animations of local personas were used to deliver
the content: a) teenage girl for discussing menses issues, b)
married woman for discussing maternal issues, and c) a doctor
for answering their queries. Additionally, folk music, and puppet
shows were used to denote the stories weaved around the
personas. In all the 6 categories, the three personas presented
existing beliefs and discussed its effects rationally. Due to
similarity between the screen character and rural women, women
could emotionally relate to beliefs and problems being discussed.
As a consequence, women were persuaded to discuss beliefs
among them selves.

Language*: According to [S], computing products can also use
written or spoken language to convey social presence and to
persuade. In GIK, during interactive sessions, each section of
information item concluded with a provocative message, which
persuaded rural women to press next input key and access
additional information. A critical issue of varied literacy level
was addressed by offering health information in local regional
language.

Social dynamics* : According to [5], most cultures have set
patterns for how people interact with each other such as, rituals
for meeting people, taking turns, or forming lines. These rituals
indicate the social dynamics. In GIK design process, current
pattern of accessing information in public or private places,
rituals of meeting people and community sensitive needs of rural
areas were considered. GIK physical design offers flexibility to
have individual or group based interaction with a rural women.
Inviting women in groups includes family members such as
sister in law, mother in law, and close friends of the rural
women. This leads to interesting discussions in the sessions due
to social dynamics.

Social role* : According to [5], human play authority roles,
computers can also act in these roles, and when they do, they
gain the automatic influence that comes with being in a position
of authority. In rural areas, local doctors and village leaders are
seen as authority and influential people. The word from these
authorities has high value among rural women. In GIK, recorded
videos speech of these authorities has been shown to persuade
rural women towards following healthy practices during menses
and maternal health.

4 INITIAL STUDY

A study was conducted to compare the GIK with the
conventional health system to measure their level of engagement
with the rural woman in terms of revisits to the system, and
encouragement received to challenge the social beliefs. The
study was conducted at the deployment site of GIK in villages in
western India in two villages. In village A, the data was shown
to (N=50) semiliterate and literate rural women on a
conventional health information system. The content of the
system was based on the available information related to menses
and maternal health in the local hospital. In village B, the data
was shown to (N=50) semiliterate and literate rural women
through the proposed GIK. The content of the GIK was based
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upon existing social beliefs; furthermore, GIK offered flexibility
to have interactive session in groups. The sessions were
monitored by the researcher and the appointed local girls. In
total, 100 rural women participated in the study. Participants
were from 12-60 age groups. Both the villages were observed for
two months. Local doctors were responsible for content
verification and providing answers to participant queries related
to menses and maternal health.

i

s

o

Figure-4 depicts Village-B participants in interactive session

5 RESULTS

The results show that the Village B participants who interacted
with the GIK were twice as much engaged in confronting the
social issues as compared to participants from village A .
Participant’s engagement with the system was measured by two
indicators, first amount and type of questions asked in the
session, and second, number of re-visits to the health system
after the first session. In total 23 questions from village-A and 58
questions from village-B was received from the interactive
sessions. Received questions from the participants were
categorised using affinity technique [3]. The following 6
categories were identified as prominent: questions related to
practices, beliefs, challenging existing beliefs, data-addition,
personal problems requiring privacy, and non-health related
question. Based on frequency analysis, participant response on
each category is depicted in table-2. and number of re-visits to
their respected health system is depicted in table-3.

Village- A Village- B
Questions asked N= 50 women N=50 women
N (%) N (%)
1. Existing practices 5(10) 12(24)
2. Existing beliefs 3(6) 11(22)
3.Challenging existing 2(4) 7(14)
beliefs




4. Data addition 8(16) 15(30)
5. Personal questions 2(4) 9(18)
6.Non health related 3(6) 4(8)
questions

Table-2 provides details of the questions asked by the Village-A
23(100) and Village-B 58(100)

Village- A Village- B

Number of re-visits N=50 women | N=50 women
N (%) N (%)
Participants 17 (34) 36 (72)

Table-3 provides details of the participants who re-visted the
given health system after the first session

1. According to this study, participants from Village- B were
twice as much engaged in confronting social issues than
participants from Village- A. This could be attributed to
the content design based on social beliefs and group
based participation which led to interactive sessions in
Village-B. This created peer pressure among similar
background participants, also known as normative
influence [5], which motivated participants to ask
questions during the sessions.

2. Questions reported by Village-B regarding practices and
challenging existing beliefs were slightly over twice than
the response received from Village-A. In village-B,
issues about existing beliefs and practices were openly
discussed by the participants during the session. Many
participants discussed their personal beliefs and practices
to confirm their knowledge about maternal health.

3. Questions involving personal health and privacy were
reported high in Village-B, 9(18%) sessions than Village-
A, 2(4%). This implies that, issues which were
considered private came out during group discussion.
Group based sessions enabled women to share personal
health issues in public.

4. In Village-B, 36 (72%) participants re-visited the GIK
after their first session. Whereas, only 17(34%)
participant re-visited the conventional health system from
Village-A. The qualitative findings show that,
participants from Village-A found information items
relevant, but were not able to discuss with women of
similar background during the sessions. Many
participants also reported receiving too much information
in one session and lack of discussion has led to less
engagement. Therefore they are not keen on coming
back. The strategy of inviting women in group in
Village-B resulted in higher motivation and discussions
between the participants.

6 CONCLUSIONS

The paper presented an exploration of persuasive technologies
employed to improve the information content and interaction to
dissemination of health care information among rural populace.
Based on previously identified social beliefs and practices
related to maternal health and menstrual cycle among women, a
group based health information kiosk for rural women was
developed. The results of the comparison study between the
group based systems vs. a convention one indicate the benefits of
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deploying persuasive technologies to assist the rural women to
confront their existing health practices. However, understanding
and shaping beliefs doesn’t guarantee change in health
behaviour, unless intention of user to perform certain behaviour
is not actually implemented [1]. In the next stage, longitudinal
studies are planned to observe the changes in the user behaviour
in relation to issues concerning maternal health and menses.
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