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Abstract

This paper reports on and dscusses recent reseach into software agent mediated
retailing and considers how it may ad as a cdayst to the formation d locd
eledronic retall communities. Each member of the eretal community has their
own software aent that ads on their behaf. Their software agent ads as an
electronic Personal Sales Assistant (ePSA), interading with the person and
asssting with the seledion and puchase of products. We consider issues that
arise when ead person can expresstheir likes and ddlikes for various aspeds of
the product range to their software agent, bah in terms of the software agent’s
ability to serve them better, and hawv such preferences may be shared with athers
in the larger community to help them — and ahers in the community - make
better and more informed choices. The investigations reported use the MAPPA
system, an experimental kiosk based e-retaill system. MAPPA integrates a
software agent based architedure, anowvel form of product display and the use of
an animated charader agent to enhancethe user’s sense of personali sation.

We report on user evauation studies of the MAPPA system to investigate the
effediveness of the dharader agent as an interfaceto the eretail system using
bath conventional usability evaluation techniques and eye-tracking tedhndogy.
We dso describe a simulation pogram that alows us to investigate the
dynamics of e-retaill community cohesion when a number of diff erent parameters
are nsidered, including the daraderistics of the individua community
members and the dgorithms employed by the software aents to share
information. Lastly, we develop and dscussnations of loyalty, trust, reputation
and preference, four isaues criticd to the development and maintenance of the
relationships between individua people, their personal software agents,
businesses and the larger e-retail conrected community. We propacse these issues
as “supra-functiona” criteriafor human-computer interadion designin thisarea

Keywords. Conreded Communities, Loyalty, Trust, Preference Software
Agents, Eledronic Personal Sales Agents, Synthetic Personae



1. Introduction

This paper considers svera aspeds of software aggent mediated e-commerce within a
locdised online cmmunity comprised o both retail businesses and individuals who
purchase the products or use the services of those businesses. The maority of business
condwcted online follows a mail-order catalogue gproach. Customers view product
descriptions using a @onventional web-browser, make their seledions and arrange to pay.
Some products and services may be delivered eledronicdly (such as sftware, music and
banking) but most goods are dispatched via the mail service or by other traditional delivery
methods. As pre-payment is the norm, problems encourtered are often resolved by the
customer returning the goods for a refund o by the venda sending dugicae items in the
case of nondelivery. While both puchaser and venda behave in good faith the system
works well. However, it is vulnerable to various abuses, primarily from rogue vendas, bu
also from ill-intentioned puchasers.

While the dedronic mail-order approach hes its place and dfers a mnvenient and well -
tested medhanism to bah parties, the question remains as to how extra alvantage can be
extraded from the use of the new techndogy and whether new and enhanced models of trade
and community involvement can be implemented. Consider an aternative. Y ou are shoppng,
passbly with your family, in your locd shoppng mall. Many of the purchases you intend to
make ae regular househald items and ona list. There is little discusson abou these, or
where to puchase them. A smaller number of items, the wine to drink, a video to watch,
some music to add to the @lledion a books to read, while not particularly expensive can be
difficult to choose. This is nat least becaise there is an extensive doice of quite similar
products in ead caegory. Eadh of these product ranges has been refined owver the yeas to
caer for awide range of differing personal tastes and preferences. Some will be to your taste,
some will not.

Placal abou the mall, and in some of the stores, are dealy marked kiosks with computer
screens. You insert your smart card and key in a PIN-number. This adivates your persond
software agent. On the screen an animated charader, your electronic Personal Sales Assistant
(ePSA) welcomes you, and you will be ale to interad with it to view and seled products
from the stores. You can browse through the products, refining and making sub-seledions,
and confirm purchases if you wish. If you want, your ePSA will present details abou
individual products, indicaing spedal feaures and in-store promotions or spedal deds. From
time to time you can indicate to the @ SA various preferences you have for or against certain
types of product. The éPSA notes these preferences and will change the way in which it
interads with you and makes suggestions in the future. Lastly your ePSA can ad as a portal
to the larger community of store users, enabling you to share (again, if you wish to) your
preferences and experiences with the products — in exchange for ideas and suggestions
derived from others in the locd e-retail “community”. Many issues and questions arise from
attempting to adopt this model of locdised, computer-mediated retailing. This paper will
report on ou investigations into howv software aents (semi-autonamous program modues
that ad for or an behalf of people or organisations, Jennings et al., 1998 Maes, 1999, such
as the é”SA, might be used to manage axd enhance the eperiences of the various
participants in this form of commerce

The MAPPA (“Multimedia Accessthrough Personal Persistent Agents’) system was devised
as an in-store/mall kiosk based retail information delivery and sales unit. The system was



developed to ad as a test-bed to investigate arange of topics assciated with the new
oppatunities that arise from the use of software agent techndogy within the cntext of the
retaill e-commerce eavironment. These topics of interest include:

* The development and application d software agent techndogies and architedures
suited to the retail domain.

* How software aent tedindogy could be used to establish strong customer
relationships and engender a sense of loyaty as might exist when businessis dore
diredly between people and aganisations (businessto consumer, B2C).

* How to present product information in a manner suited to in-store use, which is both
clealy distinct from web-based presentation, bu retains the advantages derived from
user familiarity and experience

* How to use darader agent techndogy to enhance the sense of personalisation
between the individual customer and hcst businesses.

This paper now extends the dedronic metaphar to include ommunicdion between software
agents working on kehalf of individuals (consumer to consumer, C2C). This paper does not
consider business to business (B2B) dynamics, although this is an integra fador in any
overal e-commerce @mmunity.

We shall use the term “software agent” in two dstinct ways. First, that of an onscreen
animated charader to present information to the user and, seand, that of a software resource
to manage apeds of the ecommerce ativity such as product information management,
database accssor preference céaculation.

The animated charader agent (or synthetic persona) and asociated screen display areain
which it operates represents the front-side adivities of the @?SA, presenting information to
the individual user and embodying the persondisation d the system to that user. The
MAPPA system has been primarily tested in the guise of a wine store, and the magjority of
examples used in this paper will be drawn from that domain.

The net-side of the dPSA is concerned with the transfer and management of data between the
user and businesses that have produwcts on dfer (B2C) and between individual users who
have opinions and peferences to share (C2C) in the mnreded community. In bah cases the
relationship is potentialy symbiotic. For the vendar business it is able to better understand
the spedfic requirements of its customers, and can therefore tailor the way information is
presented and the products offered to the individual preferences of its customers. Equally,
individuals, it is suggested, get increased levels of servicefrom the business

Inthe MAPPA “kiosk” products on dfer from the vendar businessare presented ona “virtual
shelf”, in which users may browse images of the products, moving backwards and forwards
along the shelf and cdling the animated charader agent to provide alditional information
abou individua products, as they might ask a sales asgstant in the physicd store. The
contents of the shelf may be organised acwrding to seledions based onconventional product
parameters, or acaording to the previously established user preferences. The user interface
and charader agent are cnsidered in sedion three We shall aso briefly consider technicd
aspeds of the software ayent architedure (sedionfour) asit relates to the MAPPA system.
We have been concerned to evaluate several aspeds of the interadion ketween the user and
the software é3A. Initialy we aloped conventional user study tedhniques to investigate
limited aspeds of the dfeds of the @SA and preference seledions on wser perception o
loyalty. Reagnising the limitations of these methods, we have dso used eye-tradking



equipment to analyse user’s visual attention while making use of the MAPPA system. Results
from these studies are summarised in sedionfive.

We dso wish to investigate the potential dynamics of conreded e-retaill communities. In
particular we wish to understand hav spedfic ontline “relationships’ can develop, forming
sub-groups of individuals within the larger conneded community who share similar
preferences and whether these groupngs can assst others in making better choices more
quickly. In preparation for exploitation d these tedhndogies in agent-mediated conneded
communities, we enploy simulation techniques to evaluate the dfeds of communities with
individuals with dfferent preference and behavioura profiles and dfferent strategies for
information management. The simulation too we have developed for this purpose is
described in sedion six, and some results are presented.

In designing and evaluating the MAPPA eP3SA, the relationship between individuals and
businesses and the wnneded community in which it will operate we nsider four closely
interrelated isaues: loyalty, trust, reputation and preference, which we believe can be used to
guide the interadion between individuals and businesses (and their software agents). Each
term has a strong conndation within namal, everyday usage. We alopt these terms to derive
aspeds of the medhanism by which the @?SA will operate, onits user’s behalf, within the
conreded community of which it is a member. Taken together, we consider these to be the
“supra-functional” spedfications for this g/stem and for e-retail systems in general. These
topics are discussed further in sedion seven.

2. Connected Local Communities

With the aurrent emphasis on worldwide Internet conredivity there is perhaps a wncern that
the traditional notion d “locd community” might become @mpromised as individuas
migrate to eledronic communicaion with athers regardless of locdity. While the “global”
approadh dfers many benefits, this would surely be aretrograde step if it were to completely
replacethose more traditional ideas of community centred ona particular place The cncept
of “locd community” itself needs ome darificdion, as its extent can be seen as being
defined by a variety of geographicd, socia or pdliticad boundries. Such communities can
vary widely in size axd encompassd popuation, perhaps darting a the stred or
neighbouhood level, moving through ndions of village or town (or more likely suburban
conubation), to the borough o courty level.

Much beyond this and the ideaof “locd” begins to seam untenable. In the cntext of this
paper, with its emphasis on store-based retaili ng, a working definition will be adopted based
on the idea of that business catchment area, the popuation from the aea that would
normally use that business In this resped we will use & examples businesses that typicdly
have asignificant passng trade, such as video, book,music, and (spedficdly) wine stores.
Such businesses may seek to add value to the products they trade in by supdementing it with
advice or other incentives with the aticipation d increasing customer loyalty and so
enhancing future business In any case the cdachment area for an eledronicdly based
conreded community must alow for a sufficiently large numbers of participants to form a
viable on-line forum if it isto be sustainable.

Early attempts a on-line conneded communities were based onthe ideaof alocd dia-up
service offering baoth accessto the wider internet and poviding locd news and information
(the Blacksburg Eledronic Vill age; Noadk, 1994,for example, or the Milan Civic Network,
Casapulla et al., 1995. Schuler (1994 discusses how such initiatives might be used to



strengthen various aspeds of community, enhancing locd cohesion, improving information
for the dtizen, give accses to educaion and training and to strengthen democracy by
providing information and interadion. In the event, dia-up access adoped a different
business model. Internet Service Providers (ISPs) are not often locdly based, bu serve a
wide physicd areausing non-geographicd accesscharging schemes.

The World Wide Web (WWW) offers a partial solution to the notion d “ Cybervill age”, with
content and dscusson areas fecific to a locdity. Such “villages” may be provided as a
pubic service by community organisations, such as the “Lawrence Cybervill age” (Lawrence,
2002, a website developed by the locd pulic library. It provides comprehensive accssto a
wide range of information abou the region and services relevant to the locd community.
Such websites (it is representative of many similar) are largely passve, offering little
oppatunity for adive participation through the browser by members of the locd community
(athough there is a “locd history” areafor residents to provide locd and family aneadotes
relating to the aeg. Other initiatives can take & their starting point city development (e.g.
Butte Development Corp., 2002 or various forms of loca business promotion (e.g. Saint
Paul, 2002.

Recent developments in conneded communiti es (such as the Campiello projed, Gras et al.,
1998,and the Living Memory system, LiMe, Stathis et al., 2009 have emphasised the use of
large, pulic display screens to fadlitate both general access to locd information and to
engender community spirit. Campiello isintended to serve aeas with high tourist popuations
(including Venice in Italy), and povides information for both the transient and permanent
popdations. LiMe @ncentrates on ndions of “community memory”, using information
filtering tedhniques to ensure that documents avail able from the cmmuna memory can be
eaily and appropriately accessed. The LiMe tedchnicd architedure builds on a variety of
software agent types, designed to manage arange of social and technicd issues (Mamdani et
al., 1999.

Severa other approaches to eledronic suppat for community or communa adivity have
been proposed. Erickson et al., 2002 @scribe “socia transducence”, which attempts to
present representations of social cues when teans or work-groups interad remotely on-line.
This is adiieved through the “socia proxy”, a minimalist visua representation d others
participating (or not) in a sesson. Millen et al., 2002analysed the financial benefits of on
line “communities of pradice”, groups defined by similarities in working methods or
outlook, in a variety of industry types. Community Organiser (Kamei et al., 200 provides
an intuitive visual representation d chat room participants 9 that they can easlly locae
others of similar interest and approach them. Within this view, clusters of individuals with
similar interests appea to aggregate into a potential “community”. Sumi et al. (1999
generate agraphica view of shared interests by the various participants at exhibiti ons.

3. An e-Retail Interface in the Community

This sdion describes the gpeaance of the system to the individual community member
user. In designing the MAPPA system we wished to produce an interfacedesign well suited
to presenting a large number of products in a highly intuitive and accessble way, but which
gave users a graded peth into the eretall community as a whole. That first paint of contad
would, inevitably, be via avenda business This being so, the interfaceshoud in some sense
diredly refled the shop experience This experience can operate & threedistinct levels, eath
amed at drawing the individua further into the world centred abou the vendar, bu



increasingly ading as a portal to the greaer e-retall user community. The caual visitor
shoud be @le to visit the shop anonymously, peruse the products on dfer, oltain
information abou them and make purchases. The user shoud be &le to sign-up and then be
able to personali se the system to their interests and preferences and so oltain a better service
Lastly the user shoud be ale to share information with athers in the community and gain
further advantage.

We wished to dfferentiate the interfacefrom a conventional web-page format, yet not lose
useful fedures common to browser techndogy that would bah be familiar to (many) users
and povide useful shortcuts through the system for thase who wished to use them. Product
presentation is based onthe Rapid Serial Visual Presentation (RSVP) technique devel oped
by Spence and ahers (deBruijn and Spence, 200Q Spence 1999. The screen area éso
provides a canvas on which the animated charader agent will operate.
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Figure One: The MAPPA Display Area(left): Detail of Charader Agent (right)

Figure one shows the layout of the main MAPPA interface This interfacehas been through
several design iterations and wser evauation stages, and represents the usua trade-off
between providing clea and easy access to functions the user requires against excessve
screen clutter. Two items of particular note ae the RSVP display area(the aeaof the screen
containing the bottle images, item (1) on figure one) and “James’, the dharader agent, who
appeas on the screen to present information to the user (2). In general, it isadesign dedsion
that the dharader agent does not appea unlessthe user takes sme spedfic adion, such as
click onabattle or seled a “help” button.

The RSVP display is intended to emulate a ‘shelf” of products. The user may scan rapidly
bad-and-forth along the shelf using the tracker-slider control (3) or step left and right using
the buttons (4) and (5). Having founda part of the “shelf” with products of interest, the user
may “riffle” through those products by running the mouse painter over them. As ead product
is touched by the pointer it positions dightly clea of the other images and a brief product
description immediately appeas abowe it, emulating a shelf product label (6). James, the
charader agent, may be cdled to provide further information by clicking on a product image,
the purchase dialog by doulde dicking onit. The RSVP effed, which is both dstinctive and
visudly effedive, is not easily envisaged from the still image of figure one. Distinctive
product images may be recgnised quckly during the end-to-end tracking movement, and



detalls obtained immediately during the riffle process The dfed has garnered nea
unanimous interest whenever demonstrated informally or presented under controlled test
condtions.

The dharader agent is animated ower the top d the display. The charader agent’s utterances
are generated in a variety of ways, some scripted within the @ntrol program, some derived
from a product information catabase, and they can be generated by a JESS based expert
system agent, which has access to bah general product (wine) knowledge, and user
preferences colleded duing the airrent and previous essons. Information presented by the
charader agent is baoth vocdised using a male voiced eledronic synthesiser, and appeasin a
scrolli ng “ speed bubbe” adjacent to the agent’s head (item (7) and figure one — detall ).
Initialy there may be several hunded products on the display “shelf”. The user may use the
drop-down baxes, or cal up poduct refinement dialogs. This is described in the next
sedions. The MAPPA display may be reconfigured to present alternative product ranges (8),
by popuating it with a different product database and (matching) product image diredory.
The display mechanism is best suited to product ranges with largely homogeneous padkaging,
such as wine battles, video or DVD padkages, CDs or books; or where the product images
may be re-sized into regular image aess.

3.1 Refining the Selection

This fdion describes the two ways in the arrent display areaby which the user can dredly
request sub-sets of the full product range by explicitly applying seledion criteria. First the
user may make seledions from the series of “drop-down” seledion boces (9). Alternatively,
the user may initi ate detail ed seledion dalogs from button based seledion panels (10). These
didogs appea at the top d the screen, and namal operation d the RSVP screen is
suspended whil e they are displayed.
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Figure Two: The “Goes-W|th” Seledor Dialog

The first way is intended to refled the method avail able from most websites, ead drop-down
allowing a number of broad caegories. The seand (dialog based) way allows for highly
detalled or spedalised options to be seleded. Figure two shows the detalled “goes-with”
seledor. The user may refine a seledion d wines on the basis of food it might best
acompany. The main graphic buttons on this dialog acces a broad caegory of dish,
refleding the cdegories avail able in the first method. The list box seledor within this dialog
(whose oontents depend on the button seleded) allows for a detailed choice to be made.
Equaly, the user might refine their choice on the basis of region, pice flavour or grape
variety, ead having its own dalog, eat of broadly similar design.

Note, in particular the “Ask James’ button onthis ®ledion dalog (an equivaent button is
placal on the other seledor dialogs and onthe main screen, item (11), figure one). This



optioninvokes the gopeaance of James, who will explain the purpose and wse of ead fadlity
associated with the dialog.

The éPSA could updite the product seledion at any time, bu the “Find’ button (12) is
intended to all ow the user to request the d”SA to present anew seledion besed onthe aiteria
they have spedfied. Criteria may be seleded sequentially, alowing the user to cumulatively
refine the product search at successvely greder degrees of detalil .

3.2 Expressing Preference

Several posgble strategies are available for determining the individual user’s preferences
from his or her adions. The first, and most dired, is to present one or more “forms’ for the
user to complete & the beginning of the sesson. This may be an effedive strategy for expert
or highly opinionated users, who have drealy formed a strong viewpoint and will have
confidence in it. However, we consider that this approach would be unrecessarily daunting
for beginners and lessconfident users. This will vary between product domains. Most people
will have reasonably strong opinions abou the kind o films they like to watch or music they
like to listen to, bu may be lessconfident, for instance abou wines. Seaond, and apparently
adired measure of preference, onthe assumption that people will buy things they like, is to
review the product purchase history. Third, and least dired, isto monitor the adivities of the
user while they use the system. This has been proposed as a way of avoiding, or at least
suppementing, the neal to request explicit ratings whil e browsing web pages for information
content (e.g. Claypod et al., 200).
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Figure Three Expr&ss ng Preferences

In general, we prefer to gather preference information incrementally by fully eledive means.
We @nsider that this will enhancethe sense of interadion and avnership, and all ows usersto
proced at their preferred rate. Experts may wish to personalise the system immediately. All
the product seledion dalogs present two extra controls labelled “Like” and “Dislike”, shown
circled in figure three Pressng either of these buttons informs the é”SA that the individua
user prefers (or does not) the arrent seledion that is indicated. This information then forms
part of the persistent knowledge the éSA hdds abou the austomer. The strength of a
particular preference (or dislike) may be indicaed by repeaed applicaion d a preference
button and previously held preferences reversed using the oppasite sense button.

Many of the product seledor panels alow the user to seled a broad caegory (i.e. “France”)
with a pictorial button, a (for more knowledgeable users), to speafy a detail ed sub-category
(such as “France-Bordeaux”) from the list-box. The preference dways attadches to the spedfic
option seleded. In this manner the user may expressa general dislike of a general caegory,
such as sved wines, bu aliking for exceptions, such as the swed Tokaji dessert style, or an
individual product, in ead instance using the preference buttons attached to the gpropriate
dialog. The influences on the expresson d preference gpea to be multidimensional and



there is no reason to suppase these will equate diredly with “traditional” hierarchicd product
clasgficaion schemes (that is, genera preferences may be overridden by the spedfic).

Past purchase data is important, bu it is not a dired indicaor of preference In particular
products purchased as gifts, idedly refleding the taste of the redpient, represent a true
counter-indicator. We would, hovever, endeavour to oltain preference feadbadk on a return
visit to the system. If a small number of purchases had been made, this can be dore diredly
by recdli ng the name of the product and asking for preference feedbad. Clealy there must
be a ‘ho opnion” option. Where alarge number of purchases had been made this adivity is
better interspersed into the remainder of the sesson. While the MAPPA system can
acawmulate detail ed user adivity data (the option was installed for monitoring during our user
evauationtrials), we have not applied it in any of our seledion methods.

3.3 Presenting Recommendations

Where the user has requested a product seledion besed on the seledion parameters, the
RSVP “shelf” can be repopdated temporarily with the sub-set of products requested.
Depending on the cmbination d criteria gplied, this can range from abou half the range
(e.g. red/white for wines) to very small groups of spedalised products. As criteria can be
mutually exclusive, it is easily possble to leave the shelf empty. Where this occurs one of
two strategies is adopted. First the dharader agent can apologise and suggest ancther try,
seond the éPSA can derive aseledion that amost meds the requested criteria. Various
condtions of this type ae identified by the MAPPA wine rules and matching algorithms
(such as when a red wine with a “white” grape type ae spedfied), and reasonable
substitutions made, allowing the sesson to continue smoothly and poviding comments as
how to better refine the seledion. The main, business driven, criterion is to ke the user
engaged, and to make purchases. Where the user has requested a seledion lased on
recommendation the dtuation is more @mplex. Taking a pragmatic stance,
“recommendations” would typicdly arise from one of the foll owing classs.

1) The standard, popuiar or well-promoted items.

2) Remmmendations from recognised “experts’, who have formulated product rankings
(e.g. Gluck, 2002 for wines).

3) Speda offers and dscounted items off ering particular value.

4) Theuser's dated preference profil e, as developed over previous £ssons.

5) Theuser’s purchase history.

6) Collaborative, shared preference recommendations from the “community”.

7) Genera preferences “mined” from the community (product reputations).

Initially, withou any prior knowledge of the astomer, generic suggestions must be
formulated and presented (these ae items 1-3 abowe). As the user builds a personal profile, it
bemmes possble to introduce seledions based onthat information (items 4 and 5. Also, as
the user builds a preferences profile, and as a “community” of users begins to form, items 6
and 7 kecome aviable option. Typicdly we would exped to present 10-15 products in this
manner, sufficient to provide areasonable dhancethat one or more will be accetable, yet not
SO0 many as to overwhelm. To present a small number, and to have them all rgeded, is to
effedively invite the user to terminate the sesson.

One particular advantage of this drategy is that charader agent may then verbalise the
“reasons’ for eat choice enhancing the sense of interadion and personalisation. A typicd



commercia grade product database will i nclude brief product descriptions, which for wine
may include tasting notes, information abou the vineyard or historicd information. This data
may not be extensive and we naticed that there is a particular neel to ensure the dharader
agent is not percaved as being repetitive, as this appeas to be particularly damaging to the
illusion d personalisation. We dso considered it important to carefully chedk the database of
“fadua” utterances to ensure that the dharader agent is not seen to express a persona
opinion kased ontaste or preference— which would clealy appea asridiculous.

Note that we do nd present here awy definitive “best agorithm” for balancing these
aternative sources for a recommendation. How the vendar balances this choiceis very much
a businessisaie. One venda may be particularly keen to push particular products, another
might wish to emphasise persondisation. A businessmust aso consider how much it would
like to encourage its customers to try new products and to explore anongst the “I’m not sure
if I would like that” class In the evaluations described in sedion five, we spedficdly used
methodfour (“user’s gated preference”) to derive the seledions presented.

4. An Agent System for e-Retail and e-Community

Figure four illustrates the MAPPA software aent architedure. Each o the maor
functionalities of the system is srved by a rrespondng software agent, and ead is
distinguished by the servicetype it provides. A combination d these software agent types are
invoked and grouped together to perform the functions required for the user’s gedfic eP3A.
The “Persona Agent” (PA) is resporsible for presentation, managing interadions with the
user, recording information and cali ng on the “Database Agent” (DA) to provide product and
preference data to provide personalisation to the aurrent user. The PA generates al the
adions and uterances by the dharader agent and coordinates these with the screen dsplay
(described previously in sedion three, ensuring that the two remain synchronised and that
user inpu is readed to in a timely manner. To achieve the necessary interadions within the
conreded e-community some part of the personal agent must be persistent, avail able to the
community regardlessof whether its user is present or nat.

The display (“RSVP”) is coded as a C++ modue, conreded using a “Proxy Agent” (PrA) to
the otherwise JAVA based system. The proxy agent ads as a software “wrapper”, interfaang
between catherwise incompatible software modues. To adiieve satisfadory visual
performance the display code managed the Rapid Serial Visua Presentation product scanning
and riffle functions, generating messages to the PA when intervention is required. In turn the
PA isaues instructions to reanfigure the display as required in coordination with the adions
of the charader agent.

The Personal Agent (PA) can cdl on the expert system shell “Jess Agent” (JA) to provide
generic expertise on the product range, and to generate recommendations from known o
asumed personadlisation cata held abou the user.

In the full model eat agent (and in the community, ead ePSA groupng) communicates
aaossa FIPA-OS badkbore acording to the FIPA-ACL (Agent Communicaion Language,
FIPA, 2002 spedficdion. A new implementation d the FIPA standard was creaed within
the remit of the MAPPA projed, and the MAPPA system was devised as a platform to
evaluate that techndogy and provide a scenario within which to evaluate the dfedivenessof
the design issues raised.

The initial intention onthis projed was to store the user’s personal data on a smart-card (read
by CR), as this could be retained by the user and would enhance the sense of privacgy for
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persona data. In pradice, the quantity of data required to personalise the system effedively
excealed the available cgadty of the cad, and the data would na be available to the
community under these condtions. Under these drcumstances the cad only ads as an access
key, the data being retained in conventional persistent storage.

CR: Card Reader
PrA: Proxy Agent
PA: Personal Agent
JA: Jess Agent

DA: Database Agent

Personalised
_ - 7 | Persistent

vy v

Community FIPA-OSACL ———» Community

Figure Four: MAPPA eP3A Internal Architedure

4.1 The Character Agent

The MAPPA synthetic persona, “James’, takes the form of a “butler”, which we @nsider
offers an appropriate persona for an eledronic Personal Sales Agent in this context. James
has three primary roles in the system, (1) to ad as a product advisor, (2) to provide help and
to asgst users whilst using the system and (3) to provide small amournts of “continuity”
information about the progressof the sesson. A relatively large anournt of work is required
to program and coordinate the dharaders agent’s movements with items on the screen areg to
provide mannerisms appropriate to the persona and to ensure that the utterances required of
the dharader are onsistent both with the persona seleded, and with the gplicaion and
product range being presented. Although a number of alternative persona exteriors can be
seleded for testing, we have not prepared aternative speed petterns and mannerisms suited
to these other charaders. Synthetic speed vocdisation remains a problem, na only in the
unretural quality of the rendition, bu also in the failure to pronource various (typicdly non
English) words. This is particularly noticedle in the wine scenario, as many product names
and aher pertinent informationis of an international nature.

Much work has been dore to integrate synthetic personae into eledronic display systems,
natably in entertainment, CAE and e-retail contexts (see Dehn and van Mulken, 2000for an
overview). Cassall et al. (2000 describe Reg a mnwversationa synthetic persona which will
accept speed inpu from users and generate task oriented daogues mediated by deteding
conversational cues (via video inpu) from the user. Reahas been demonstrated ading as a
red estate sales advisor. Kiefding et al. (2001) describe COSIMA, a sales suppat system
presented by a spe&ing synthetic persona in the form of a young woman. The COSIMA
system performs partial match searches from product databases, and generates conversationa
output based onthe mmpletenessof the match found.Kamyab et al., (2007) are developing a
software agent based system for virtual sales assstants that use high-level abstradions for
representing, reasoning and gdanning human-like dialogs. Despite the number of systems that
have been proposed and developed, the number of empiricd evaluations of users readionsto
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these dharadersis dill relatively small and their interpretation can be problematic (McBreen
et al., 200Q van Mulken et al., 1999.

5.Interface Evaluations

We have onduwcted two separate user evaluations with the MAPPA system. The first was
aimed at understanding the perception by the user of the system, and spedficdly to determine
whether the dharader agent and preference medhanism would have an effed on wser loyalty
in the eretall context (Witkowski, Pitt, Fehin and Arafa, 200])). These investigations were
conduwcted using conventional usability evaluation techniques. With a complex system such
as MAPPA it is always difficult to extrad reliable data and there ae many sources of
potential uncertainty. Nevertheless we cnsider these investigations a worthwhile exercise
(and much better than the dternative of nat doing them) and summarise spedfic aspeds of
the procedure and results here.

The seand was an investigation into the visual attention d users during a MAPPA sesson
(Witkowski, Arafa and de Bruijn, 200). This was performed using eye-tracking equipment
(Eyelink, 2003, which gives a continuows indicaion d where on the screen the user’s gaze is
direded throughou the entire sesson. The purpose of this dudy was to determine the relative
time spent by individual users attending to the diff erent aspeds of the interface the products,
the dharader agent, and seaching for and wsing different interfacefedures.

5.1 User Sessions

We asked 10 subjeds to attend a MAPPA sesson lasting between 45 and 55minutes. The
subjeds were obtained (and paid) through a locd agency, and were self-seleding as being
“somewhat” or “very” knowledgeable eébou wines. During this time the subjeds were given
an oppatunity to familiarise themselves with the system, with the help o atrained fadlit ator
if required.

The sesson was in two parts. In the first part the subjeds were asked to enter various wine
preferences into using the interfacedescribed. In the seand part, the system presented wines
on the basis of the preference options entered and the subjeds were aked to insped the
choice and comment on its acaracgy. The subjeds were then asked to rank their preference
for an e-store on three citeria: the aility to represent product preferences, to discourt prices
and a loyalty paints sheme. On a scde of 1-3 (1 better) the subjeds ranked preference first
(average 1.4), discourt second (1.7) and aloyalty points £heme a d¢ea third (2.9). Thiswas
interesting as, when the subjeds were initially asked to rank price, quality, shop advice,
friend s advice and shop staff friendiness they had consistently placed the price and quality
criteria ebove alvice

At the end d the sesgon the subeds were aked to rank the darader agent on five
charaderistics (1) the extent to which it seamed “persona”, (2) “pleasant”, (3) “helpful”, (4)
“friendy” and (5) the extent to which they found the aent “engaging” on a seven pant
Lickert style scde. With the exception d one subjed, who expressed a dea dislike of the
charader agent, the remaining subjeds, on average, rated the agent above the median line.
Addtionally 8 o the 10 subjeds preferred the charader agent to aternate use of speed o
text only output. These results are somewhat surprising as previous gudies (HOOk et al.,
1999 van Mulken et al., 1998 have generaly indicaed a much stronger dichotomy between
userswho dd and dd na like animated charader agents.
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5.2 Eye-tracking

Visual attention, as recorded by eye-movements is partialy voliti onal, under the “conscious”
or adive ontrol of the participant, and partialy autonamous, seleded by an attention
medhanism inherent in the brain’s visua system. Human eye movements are not smocth, bu
proceal as a series of saccades, rapid, hallistic, movements (usually taking between 30
120mS) interspersed with fixations, periods of low eyeball acceeration (typicdly lasting
between 200and 600nS). It is widely believed that visual processng only takes placeduring
the fixation comporent (there ae other eye-movement types, such as tracking, bu we do nd
consider these here). By analysing the movements and fixations, it is posgble to determine
therelative dtention keing paid to dfferent aspeds of the interface

Subjeds were asssted duing a MAPPA sesson (lasting between 5 and 10 minutes) and
encouraged to use the various fedures of the system, cdling up the dharader agent in bah
helper and advisor modes and wsing the RSV P product display. Considering first the analysis
of fixations during an appeaance of the charader agent as product advisor (where aproduct
is described) we recorded that users gent an average of 21.4% of the total gaze time looking
at the dharader agent, 61.46 reading the text bublde, 11.86 looking at the product and the
remaining 5.4% looking at other areas of the display (5 subjeds, 34 charader agent
appeaances). We mnjedure that the time spent attending to the agent and text bublde can be
interpreted as an indicator that the message being presented was being noted.

Considering all charader agent appeaances, the subjeds gent more than 50% of total gaze
time reading the text bublde and realy 20% looking at the agent. There islittl e doult that the
appeaance of the dharader agent attrads the user’s visual attention, the first fixation onthe
agent being lessthan 1 secondfrom its appeaance on the screen in 50 ou of the 77 instances
anaysed. It isinteresting to nae that the users looked at the dharader agents “face” for over
76% of the time they attended to the agent, and 13% at its gestures (the remainder at the
“body” areg. The fad that these fixations are not randamly distributed acossthe darader
agent’s parts suggests that the subjedsinterad with it in a “social” manner.

6. Simulating Connected Community Interactions

This sdion describes our agent smulation padkage. Its purpose is to alow us to investigate
the dfeds on an eretal community in anticipation d an adual rollout to a larger
community. In particular it allows us to consider a wide range of possble scenarios,
including:

* The dfeds of different agent strategies for preference modelli ng and recommendation
generation.

e Community growth and stability given dfferent ratios of participant types, and
diff erent mixes of preference profil e.

* Theintroduction and withdrawal of user participants and products.

 Effed of shifting preferences by individuas, simulating the dfeds of pee
recommendation/presaure and aher fadors.

The observation that individuals dhare their many of their preferences with athers (form into
cliques) gives rise to ndions of recommender systems based on collaborative filtering
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methods (Alspedor et al., 1998 Herlocker et al., 1999 Konstan et al., 1997. Such systems
identify individuals or clusters with similar tastes and peferences acoss the web o from
(typicdly large) databases and suggest items drawn from the purchases or recommendations
made by the dique. These techniques are now beaming widespread, increasingly forming
the basis of choice recommendation strategies for agent systems and web delivery alike, and
are likely to have significant econamic impad (Fink and Kobsa, 200Q. These gplicdions
have large cdachment popuations, our main concern is with smaller (e-retail) operations, and
particularly the initial condtions under which they will operate.

The nation d a software ggent in the simulationis distinct from that described in the MAPPA
system. Here we ae @mncerned only to extrad out the fundamental algorithmic methods for
choice and recommendation generation, and to orly simulate those apeds of the (human)
user adualy necessry to investigate those strategies. Given the substantial investment
required to implement and deploy afull e-retail system, it is criticd to understand the dfeds
of algorithmic choices prior to deployment. We assume that various individuals within the
community will adopt different approaches to how they interad with the system (some
adventurous, some caitious, for instance) and that the mix of different types will have a
significant effed on hawv the online cwmmunity develops. We dso asuume that the
community will not be static, that individuals will j oin and leave, and that new products will

be introduced and dd ores withdrawn. We do nd asume that the dhoice generating profile
of the individuals is gatic, bu that it may be influenced by pee recommendations and
presaure, and in resporse to advertising and aher marketing strategies.

6.1 Modelling the User

Individual users are modell ed as having a range of different charaderistics (related to, bu not
equivalent to their “persondity”). These dharaderistics are intended to refled how red users
may read to various circumstances whil e using an e-retail system:

» Strength of their internal preferences (some have strong, some weg opinions).
»  Willi ngnessto provide recommendations.

*  Willi ngnessto be influenced by the recommendations of others.

*  Willi ngnessto beinfluenced by a product’ s reputation.

*  Willi ngnessto experiment with new products (vs. product conservatism).

Each o these fadors can be expressd as a probability that a cdhoice will be made, or a
threshold (as appropriate). The model assumes that the initial preferences of the users are pre-
defined. This is the user preference profile, which is not known to the agent, bu must be
discovered o estimated by the agent during the simulation. The simulator allows the
experimenter to creade a popuation d users with individual (but differing) preference
profiles and to define eab individua’s charaderistics as above. In atypicd popuationto be
simulated users will be given dfferent roles. The “leader role” represents a user prepared to
experiment with many wines, and provide their recommendations to the community. The
“follower role” represents a user who mainly listens, and is influenced by those
reoommendations. The eperimenter can define a range of types, modfying their
predisposition to the dharaderistics listed above. Non-participants, those prepared to neither
offer nor use recmmendations, are not modell ed.
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6.2 Modelling the Agent

In the arrent smulator all agents are asumed to be the same & the beginning of a run, and
must discover and adapt to the preference profile and aher charaderistics of its user. The
internal charaderistics of the aents can be alapted to modify the type and number of
recommendations the agents will make to their respedive users.

Ead agent maintains four data-structures that represent the prevailing “beliefs’ of the agent
abou its user and its pea'sin the ommunity.

* The user-preference structure: reards the user feedbadk abou products that have
been tried, and for which a preference has been expres=d.

* The peer-opinion structure: recrds the recommendations made by the agent’s peas
(refleding their user’s dated preferences).

* The shared-preference structure: records the degree of commonality between its
user’s preferences and thaose of its peas represented in the pea-opinion structure.

* The product-reputation structure: records an ordered list of the existing product
range. Product reputationis cdculated onthe basis of the strength and number of pee
testimonies, and the perceved credibility of the source of those assertions (“The
credibility of a belief depends on the credibility of its sources, evidences and
supports’, Castelfranchi and Falcone, 2001)).

6.3 The Simulation Cycle

The simulator repededly iterates a gycle of events that would occur in the cmmunity. This
trading cycle represents a self-contained time dlice onsisting of the foll owing distinct stages:

1. The agent presents a set of products to its user. This gep emulates the presentation o
products onthe MAPPA terminal.

2. The simulated user choases a product from those presented. The seledion is made
acording to the individual user’'s sledion charaderistics, and gives fealbad on that
product, based onthe experimenter-defined user preference profil e.

3. The ayent upcktes its user preference structure based onthis feedbadk.

4. The aent communicaes with its peas, assrting its user’s belief abou the product
tried (if a knowledge sharing user), and receves testimony from its pe&s.

5. The aent updates its belief abou eah pea’s ability to make product
recommendations (the shared preference structure) and updites its product reputation
structure.

The experimenter defines the number of cyclesto be simulated.

6.4 Experiments

The experiments reported here investigate the dfeds of diff erent strategies for the generation
of product reputation. In these simulations we define a “ommunity” of 50 user/agent pairs.
Four users are configured as “lealers’ (always try new products, always dhare their opinions
based onthelr internal preferences). The remainder are initialised as “followers’. These ae
not risk takers. In the &sence of any recommendations from an agent/user whose
recommendations they trust will purchase awine they aready know and like. The user
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preference profiles are aeaed such that ead user liked and subsequently disliked half the
product range and all the user preferences profiles are different, but overlap. This particular
simulation set-up assumes a product type (wine) that will be purchased repeaedly, if liked.

6.4.1 The agent shared preference strategies

We define subjective product reputation (SPRep) as the aurrent estimate, by the spedfic
user’s agent, of the potential desirability of a product to its user. Thus, SFRep(A,m) is the
belief (of the Agent A) of the desirability of untried product (m) to its user (held in the
product reputation structure). The ayent usesits belief of the reputation o an urtried product
to rank that product against other untried items. This ranking would then be used to
determine which products $houd be presented to the user (viathe ePSA/MAPPA front-side,
for instance). This reputation rating is intended to asgst the user in their seledion kehaviour.
In this sSmulation experiment the “user” choases from the recommendations. In simulation,
foll ower user types only seled a new product if it has a high reputation rating (otherwise they
opt for a safe, known, choice). Lealers take the untried product with the aurrent best rating
(until they have tried everything).

The community as a whole cntributes to the reputation d a product. This occurs becaise
members of the ammmunity are cgable of communicatiing with ead ather their opinions (this
credes the pea opinions gructure of ead agent). In the following example we examine the
medhanism for determining the reputation d a single product, this is repeaed for al the
products in the ammmunity to crede the ayents product reputation structure.

SPRep(A,m) =D (Red(i,m) x DoSp(A,i)) (1)
i=1

The function formul ates the reputation d the product m acwrding to agent A (SPRep(A,m)),
from the influences of agent A’s pees. Equation 1takes the form of aweighted sum in which
assrtions recaved from the agents peas regarding product m (Rec(Bn,m), from the peea
opinion structure), are weighted by the ayent A’s belief in ead of the ™ pee agent’s (B,)
ability to make recommendations (DoSp(A,By), from A’s dhared preference structure). This
value is updated from the viewpoint of ead agent (taking the role of A) whenever a new
recommendation is recaved, such that ead agent formulates a recommendation list of all
untried products for its associated user.

Pre-filtering aims to remove from the weighted sum any recommendations from peas with a
low degree of shared preference with the agent’s user. Recommendations from peeas with
less preference @rrelation are stopped from pdluting the aent’s reputation evaluation
medchanism. Two methods of pre-filtering are investigated. (1) The “Cut-off” Filter, taking
into acount recommendations only those peas whom the agent believes dhare adegree of
preference greaer than a threshod 6, to contribute to the reputation d products. Any
recommendations from agent with a shared preference value of lessthan the threshold are
excluded. In method (2), “college size” filtering, the agent rgeds all recommendations from
agents other than the top nrated acwrding to the aurrent evaluated shared preferencevalue.

6.4.2 Simulation Results

Figure five shows the results from the ait-off filter and figure six the results from the wllege
sizefilter. In ea of the two figures the left hand graph indicates the aumulative number of
wrong choices (i.e. where the agent recommends and the user accets a product that is
subsequently found na to be to the user’s taste). A lower number is better. The right hand
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graph in ead o the figures indicates the amulative number of new products the user has
tried duing the simulation. Each figure compares the results from three separate simulation
runs. In figure five the threshadld, 6, is %t to 0.4, 0.6and 0.8.Both leaders (‘'L0.4, ‘L0.6 and
‘L0.8, indicaed hy the plus, crossand damond markers respedively) and foll owers (‘FO.4,
‘FO0.6 and‘F0.8, indicaed by dash, circle and triangle markers) are dharted. In figure six the
college sizeis st to 10, 15and 20 asfor both leaders (‘L10, ‘L15 and ‘L20, plus, cross
and damond markers) and followers (‘F10, ‘F15, ‘F20, dash, circle and triangle).

The leaders always attempt to try a new product. Leaders are sensitive to product reputations,
and this will i nfluence the order in which they sample products. Thisisindicated by the slight
bowing of the wrong court for LO.4 (and to a lesser extent for the other lealers) in the left
hand graphs. Followers are heavily influenced, and the aumulative wrong choice ourt is
substantially reduced in every case. The differencein fina result, comparing the final wrong
choice ourtsto thase tried is negligible. Both result in areduction to approximately 25-30%
wrong in the foll owers. However it is the dynamic behaviour of the system that provides the
determining factor. In the ait-off agorithm the agents FO.6 and FO.8 initialy trust none of
their peas to make recommendations and so rank all the products to have zero reputation.
Consequently their users dorit experiment and the system exhibits a period d stagnation.
Figure five demonstrates this delay in product exploration. With the llege size dgorithm
the users are encouraged to try products ealier, so helping to form relationships quickly
within the mmmunity.
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Figure Five: Cut-off Filter
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Figure seven shows the development of the shared preference structure (from the perspedive
of agent/user zero). The left hand figure indicates the results from one of the four L10 agents
from figure six. The right diagram is smulated unde identicd condtions, except that the
usersinitial preferences are in five distinct groups, eat with alealer. The caotic behaviour
at the start of the simulation indicates the importance of agood generic seledion (sedion 3.3
during ealy visits. We asdume in these simulations that the users are naive, which will, of
course not dways be the cae. Existing preferences, natified to the agent, can be used to pre-
bias the user-preference structure (as though this had been entered viathe MAPPA interface
for instance).
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Figure eght (left) shows agent 48 s evaluation d the shared preferencevalue it holdsrelative
to the other agents at cycle 9, the right hand dagram is the view from agent 20 at the same
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time. These ae till s from an animation d the data @lleded duing the simulation run shown
in figure seven (left).
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Figure Eight: Preference Neighbouwhoods Ac“(;ordi ng to Agents 48 (left) and 20(right)

7.Discussion

In this dionwe look at four closely related topics - loyalty, trust, reputation and preference
- germane to the use of software ggents in conneded communities. These isaues have in part
motivated the design and implementation d the MAPPA system, and ou view of their
significance has been influenced in the subsequent development and investigation d the
system. We identify these four topics as representing the “supra-functional” requirements for
an eretall business ystem. They stand keyond the more @wnventional nations of functiona
or technicd spedficdions, such as the method d interconredion between software agents or
the design o the user interface Having identified them, ead technicd and functiond
spedficaion and ead businesscriteria can then be evaluated in the mntext of the anticipated
impad it will have relative to ead o the supra-functional regquirements.

Loyalty refers to the willi ngness of entities to continue interading, trust to the degree of
reliance eab may placeupon the other, reputation to the shared ognion d entiti es and things
and peference apersonal assessment (by a person) of their disposition towards (almost)
everything. In the aurrent context we seek to find ways of exploiting these propertiesin the e
retail context and hav to delegate these adivities to software ayents, so that they can better
serve our nedls. Loyalty and preference ae spedficdly human qualiti es. Agents can be used
to engender the first, and refled the second. Software agents can dredly evaluate measures
for trustworthinessand reputation, and make “autonamous’ dedasions on lkehalf of their users
based onthese measures.

7.1 Loyalty, the Customer I°P?R?

We believe that systems sich as MAPPA can be used by retail ers to creae austomer loyalty
by adding value, if they are used and presented in appropriate ways. The problem is aaute for
most web based e-commerce operations, as eat customer is only ever a few moves from
being conreded to a wmpetitor, bu a significant issue dso for locaion besed retail ers.
MAPPA adopts the IP’R? (Information, Interadion, Personalisation, Privacy, Resped and
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Re-use) model of loyalty drivers (Arafa et al., 200Q. By understanding the value of
information, interadion, persondlisation, pivagy, resped and re-use in creding customer
loyaty (Vargas, 2000, we ague that this value can be transferred to the ecommerce
domain. In this case we refer to loyalty as the “perception d loyalty” by which customers are
willing to return to an eledronic-based retail store. This is a aiticd isue of Customer
Relationship Management (CRM) for the vendar, as the repeaed return of loyal customers
shoud lead dredly to incressed sales. More significantly, their nonreturn effedively
ensures lossof patential sales.

The key isaue here is persondlisation, and the extent to which it can influence the user into a
sense of “oneto orerelationship” with the retail operation. The principal conjedureisthat by
personalising an e-retail system to the individual customer, the aistomer will find it easier
and more enjoyable to do businesswith the aurrent retail er, and so prefer that businessover
other, competitor, retail ers. Where personali sation is achieved through extra staff the concern
has been that the alditional costs involved have outweighed the alvantage. Software agent
systems offer the posshility that the alvantages can be obtained, withou incurring the
majority of the costs.

Achieving personalisation clealy requires a degree of interadion and the acamulation o
information. Interadion requires particular attention to the form of the interface If the sense
of personalisationisto be maintained the interface(in the aurrent context the charader agent)
must appea to remember and wse information that it has recaved. The acumulation o
information must always raise privacy concerns. The MAPPA system advocates a smart-card
access mechanism (like abank cash-card), though if information abou preferences is to be
shared, some information must be available to ather agents even when the individual user is
nat diredly available. The gpropriate balance we suggest, can be atieved by the caeful
aquisition and management of permisgons and the use of net-side diases.

Mutual resped cements the relationship between two parties, and is a dea indicaor when
expressed between people, or between a person and an organisation. It remains to be seen if
an equivalent relationship can be defined between a person and a software aent. The “re-
use” of comporents. smart-card access the same carader ePSA aaoss s$ores and the
adopion d uniform presentation methods can give the user a sense of familiarity and reduce
hurdlesto participation.

7.2 Trust

Trust can be wmnsidered to be the establishment of a form of mutual dependency relationship
between two entities, bu aso as the assesanent by one or bath parties that the other party
will perform in the manner to which they have contraded. In this context then, we nate that it
appeas as the redprocd nation to loyalty. Where the venda commits to offering a good
product range, to dffering it at a good pice to having it in stock, and providing reliable
information abou it and keeping private information seaure, the aistomer can evauate the
venda on those fadors. If the venda ads in a trustworthy manner, the user will have reason
to show them loyalty — “trust begets loyalty” (Witkowski et al., 200Q. We note that the pee-
to-pee relationship between members in the conreded community shoud be viewed
differently in the arrent context. The expresson d a preference by an individual shoudd na
be seen as an oHigation to any third party, that you do no share their opinionis not areason
to suppose them untrustworthy (though it may be a good reasson to avoid ther
recommendationsin the future).
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7.3 Reputation

It is slf-evident that trust is not a transitive property, that A trusts B and B trusts C, does not
allow us to conclude that A will trust C (Jones and Firozabadi, 2002. Yet it is equally clea
that B's view of C will influence A, because of the trust A hdds for B. In this context,
reputation therefore becomes the aloption d some other entity’s trust in a third party as a
proxy or substitute for a diredly observed trustworthiness measure. Distinction is made
between reputation as applied to individuals or businesss in the community and product
reputation. Reputations are by their very nature shared commodities, can be manipulated, are
“fragile” and have true commercia value. Agent based systems are well placed to evaluate
reputation based measures (e.g. Zadharia, 1999, as they can autonamously quiz other agents
representing other members of the community for the “opinions” of their users and form
group measures to formulate an owverall assesgnent. The cmmmunity as awhole contributes to
the reputation o a product. This occurs becaise members of the society are caable of
communicaing with ead ather their opinions. Reputation can therefore be represented as a
beli ef formed as aresult of the testimonies of pees.

7.4 Preference

Last, we look at preference The user’s adual (stated) preference for, or against, something
bewmmes the final arbiter of any seledion a adion made by a software ajent on its user’s
behalf. An individual’s preferences appea to be specia to that individual and seem to
pervade every asped of that individual’s choice making process An individua may, of
course, na aways have the oppatunity, or be willing, to adively express their true
preference in a variety of circumstances. Users express their preferences in the MAPPA
system through the user interface By adively expressng a preference for some product, or
classof products, and allowing their ePSA to either passthat information to a vendar or use
the information locdly the éP3A is able to present refined product seledions, offering the
user a more focussed choice The éPSA can also use this preference profil e to identify other
members of the conneded community who have similar preference profiles and oldain
recmmendations from them. Equally, the éSA can, if permitted, make the product
preferences of its owner avail able, and contribute to the coommunity as a whole. Whether or
not the user wishes to participate in thisway is, naturally, a matter of personal preference
Preference is a the heat of loyalty, trust and reputation. An individual may prefer to do
businesswith an organisation he or she trusts, over one that offers lower cost. Similarly the
individual may prefer to accet a shared reputation value & part of the purchase dedsion
process or not. The calenge, then, for the é€SA designer is to acarately capture the
preferences of the asciated user and apply this to the mutual benefit of that user and the
retail business

There is, of course, no right or wrong answer to the question “did you like X?’ It is a
subjedive gpraisal, by the individual, of their current dispasition towards X. Alternatively,
the individual may not fed particularly strongly one way or the other, or may present afase
answer (for a variety of reasons). We ae dso na concerned here with hav or why the
individual came to like or dislike a particular product, bu assume that the mecdanism
resporsible for giving rise to preference epresson is a product of natura inclination
mediated by prior experiences. An individual’s preferences can change with time, and in
resporse to good and bad associations with the product. It is also clea that individua and
group peferences can be influenced and manipulated in a variety of ways (marketing and
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advertising) and that personal preferences can be influenced by peea group pesare and
recommendations. Traditionally the analysis of preferences has based on multidimensional
analysis of paired comparison data (Schonemann and Wang, 1972 Coombs, 1964. In the
case of the MAPPA system we did nd consider this an appropriate gproach as users are
only being asked to express an absolute like/dislike (or dort know) opinion abou ead
product in isolation.

7.5 The e-Retail Conjectures

This paper has, in part, been based onthe @mnjedure that techndogy can help to restore a
sense of locd community and personal service that might otherwise be lost in an e-retall

context. By physicdly locating a kiosk style terminal within a store or mall context thereisa
clea invitation to members of that community to engage with businesses, and by proxy other
individuals, in that e-retaill community. For this conjedure to succea ead party must acaue
some significant benefit, over and abowve the avail able dternatives.

We dso conjedure that businesses will benefit from an increase in percaved loyalty from
their customers. By offering apparently personalised advice by enabling accessto a wider
conreded community of other individuals prepared to share their product preferences and by
careful management of al the I?P’R? isaues relating to individual customer engagement with
the business sles will be increased. Equally, by being presented with such advice in being
part of a wider conreded community and by being treated in an appropriate manner the
individual user must perceve sufficient advantage to overcome ay initia inertia and the
effort required to participate in a new tecdhndogicdly based approac.

The MAPPA system has aso been based ona number of technicd conjedures, relating both
to front-side (user interfacg design and ret-side (community interface design. In adopting
these wnjedures, as must be the cae in any reseach funded adivity of this nature, the work
exposes a number of interesting conflicts and dlemmas for both the designers and adopters
of such systems, and the users, at whom they are targeted. Clealy a projed of this type must
also make alarge number of esential design dedsions, abou the nature of the interface the
use of front-side animated charader agents, the net-side software aent techndogy, the
seledion d particular agorithmic methods for product recommendation (either in the
individual or shared preference senses), and so on.

Althowgh na diredly related to ether interadion a conneded community issues, business
and socia considerations rather than techndogicd ones will, we @njedure, determine the
rate and form of uptake in terms of the wnreded e-retall community. The size of the user
base that can be dtained and the rate & which it can be built will surely be significant fadors
in this equation. Too small an adive cachment popuation and the pressure from Return on
Investment (Rol) requirements bemme excessve, too large and the nature of the community
being formed changes (but this may nat be dl bad). Equaly, the larger the ecommunity the
more focussed the shared preference model becomes, and the more dfedive cnventional

coll aborative filtering tedniques become. What an individual store auld na do, a national

chain might justify on the grounds that it differentiates their business from that of their
competitors at a significantly lower unit cost.

Cooperation between businesses within a physicdly co-locaed community, such as a
shoppng mall, will undouhedly raise significant commercia chall enges, even assuming they
do nd compete in the product spacediredly. However, with cooperation, unt costs could be
managed, more terminals funded and greaer pulicity and awareness given to the scheme.
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This form of cooperation would also provide alded justificaion for adopting a software agent
architedure in arder to integrate diff erent data sources and hcst systems.

There remain formidable and chall enging technicd isaues relating to the use of net-side agent
architedures relating to standards development and interoperability. Advantages clealy arise
from the development of standards for platform independence and communications protocols,
as well as essential suppat services, such as disparate database acces agent diredory
services and clea ownership of data (Bellifemine et al., 1999 FIPA, 2003.

The use of charader agents to present information also remains problematic. The majority of
current reseach indicaes a strong dichatomy of opinion aaoss the broader potential user
base. Some people dealy like the aldtional “personaisation” brought abou by the
appeaance of an animated charader agent, some, equally clealy, do nd like them. To insist
that al users arerequired to use the dharader agent would undoulbedly be cunterproductive.
The MAPPA system allows for the dharader agent utterances to be displayed in a text box
(optionally with speed ouput generation). At present it remains largely a matter of faith, and
user preference, as to whether the use of charader agents adds to an e-retail experience
Reseach continues into improving the interadive experience between user and charader
agent. André et al., (2002 describe work to incorporate dfed (the expresson d emotion)
into charader agents and Kamyab et al., (2001 advanced conwersationa abiliti es. The
available evidence suggests that there is a strong correlation ketween the redism of the
charader rendition and percaved expedation d intelligence puting extra effort and cost
into the businesscycle a ever greder attention to detail i s required to maintain the persona’'s
credibility. In the final analysis, though, it is the preference of users and customers that must
dedde the fate of such systems— simple or complex.

8. Summary and Conclusion

We have mnsidered the use of software agent techndogy as a suppating techndogy in the
formation d e-retall based conreded locd communities. At the heat of this approac is
access to retal outlets, and to a larger “community” of other users, through kiosk-style
interface stations. These augment the physicd presence of the retail store, and povide
individual customers the oppatunity to personalise their interadion with that store. We have
used the MAPPA system as an example, which provides an interface incorporating an
animated charader agent (“James, the butler”) to interad with the austomer. By expressng
their product preferences to the system customers can achieve an improved level of service
through personalisation. By allowing their software agent to share their preferences with
others in the cmmmunity, the user can bah contribute to that community, and take advantage
of reacommendations from others.

There ae many questions left unanswered abou the role of these techndogies in the
locdised retail situation, nd least the dfed of the World Wide Web. The main advantage it
has, and that which the retail operations can best exploit, is the very fad of their locde. Asit
stands, the system is 4gill largely impersonal — information is dared, bu largely
anonymously. The oppatunity remains to coordinate these on-line adivities with red events:
wine tastings and wine dubs at the wine store, and readings and dscusdon groups at
bookstores (Womak, 2002 - the challenge, how to doit in a way that enhances and retains
the trust and loyalty of the community members.
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