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Summary. This chapter is about personalization and adaptation ittreleic commerce (e-
commerce) applications. In the first part, we briefly introglithe challenges posed by e-
commerce and we discuss how personalization strategiebalpncompanies to face such
challenges. Then, we describe the aspects of personalizatiken as a general technique
for the customization of services to the user, which havenlsecessfully employed in e-
commerce Web sites. To conclude, we present some emergindsttand and we discuss
future perspectives.
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1 Introduction

Electronic commerce includes different types of actigitielated to the online sales
of goods and services. For instance, the ameris glossanegdeficommerce (EC) as
follows [10]: “The conducting of business communication aransactions over net-
works and through computers. As most restrictively defieégttronic commerce is
the buying and selling of goods and services, and the traotfands, through digi-
tal communications. However EC also includes all inter-pany and intra-company
functions (such as marketing, finance, manufacturingingglind negotiation) that
enable commerce and use electronic mail, EDI, file tranfferyideo conferencing,
workflow, or interaction with a remote computer. Electroodenmerce also includes
buying and selling over the Web, electronic funds transfierart cards, digital cash
(e.g., MondeX), and all other ways of doing business over digital netwdrks

Initially, e-commerce mainly focused on the sales of gobdsyever, it has then
expanded to deal with all the aspects of business intergatidhe individual and at
the enterprise level. Two main areas of interest may be ifiksht

L www.mondex.com



2 Anna Goy et al.

e Business to Business e-commerce (B&B)cerns the management of business
interactions between enterprises.

e Business to Consumer e-commerce (Ba€3ls with the interactions between
enterprise and end customers.

The most interesting aspect which has determined the isiogauccess of e-
commerce is the fact that geographical and time zone distamm longer important;
in fact, people can be connected to one another at any timbyam#ans of multiple
interaction channels, such as e-mail, Web sites, call cgrkmsks, and similar.

e At the enterprise level (B2B), business interactions aeatly facilitated by the
continuous and efficient connection between the partnersnbstance, the possi-
bility to place orders and monitor their execution and thisaated management
of the supply chain support an efficient management of basimgeractions be-
tween remote service providers; moreover, they reduceustamh and delivery
costs.

e At the individual level (B2C), customers may purchase gaou$ services any-
where in the world, at any time. For instance, millions oftougers use electronic
marketplaces such as ebay [58] to publish products and platss online, or
they use electronic catalogs such as the online retailerzamaom [8] to pur-
chase goods and services.

According to recent studies on customer behavior, the @lopf computers and
internet connections in households is constantly growergy;, August 2004 Nielsen-
NetRatings data shows that the Web penetration in the USSitates is 74% of the
total population, up 11% more than one year before. More@veelevant portion
of the adult population spends some hours on the Interney elay (for leisure
and/or for work) and is reducing the time devoted to TV watghand to traditional
shopping. Those people are a promising target of both latexdvertising and e-
shopping [65].

However, Internet-based interaction poses several ciggketo B2C commerce,
which traditionally established trust relationships begw vendor and customers by
relying on face-to-face communication. The absense of muctexks, for instance,
brings up the well-knowione size fits alissue, as in principle all customers would
be offered the same solutions by electronic catalogs. M@eaot all product types
are equally suitable to e-shopping: an electronic catatwapkes the customer to
read textual information about products, to view pictuned play audio and video
content, but the customer cannot have the goods i l@nds. Therefore, while
several types of products, such as software, music, boaks@mne high-tech ones,
can be directly purchased in an electronic catalog, othedymts (e.g., garments)
are suitable for electronic advertising, but they are mostfortably purchased in a
physical store. Neverthless, Web sites are consideredextieé tools toadvertise
most types of goods and most vendors, e.g., in the fashiarsing offer Web sites
supporting the personalized search for products.

2 In this chapter we refer to the customer by using the femaielgie
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Similar considerations hold for services: informationvéegs (such as weather
forecasts and traffic conditions), booking services (ssdinavel planning), shipping
and transportation services are very good candidatesdfonenerce. However, other
services require a direct interaction with a human cleristing the customer in her
decisions. For example, insurance contracts, financiakimrents, etc. are regulated
by Service Level Agreements to be defined on a case-by-cagewith the support
of an expert helping the customer to identify the most coramrsolution.

A large amount of work has been devoted to address, at leditllyathese chal-
lenges, with the ultimate goal of improving customer loydh particular, B2C Web
sites have been equipped with recommender systems supptingé personalized
suggestion of goods suiting individual requirements. Mwesz, dynamic configu-
ration techniques have been employed to support the itiezazustomization of
products and services. For instance, several online ittiegaservices support the
customization of products or the generation of draft cangréo be revised face to
face with a human consultant; the Italian TeleMutuo onlwenl service [149] is an
interesting example of the latter.

2 Chapter Organization

The present chapter focuses on personalization in B2C enssoe and attempts to
provide the reader with an overview of that work. In the fallog we will describe
the main personalization techniques which have been apgieustomize appear-
ance and functionality of e-commerce Web sites to the iddigi customer. In order
to provide the reader with a complete view on the topic, shgwihat could be done
and what has been done in practice, we will consider botrarebgrototypes and
commercial systems. It should be noticed that:

¢ The former offer advanced interaction and personalizéBatures, but they are
usually developed as “closed” systems, which embed prigpyi€eustomer and
product databases. Thus, they fail to support a seamlesgration with the ap-
plications broadly used by vendors to manage their businetgsties.

e The latter are complete systems, supporting the manageshigmbduct cata-
log, stock, orders and payments. These systems typicalihid operations per-
formed by the users on the Web sites. Moreover, they offds timoanalize the
customer behavior. However, they usually support rathepkd personalization
features to assist the users during the navigation of thdystocatalog and to
tailor the interaction style to individual needs.

In the remainder of this chapter, Section 3 describes theflierf personalization
in B2C e-commerce, as they have been perceived by retaildrs@sumers along
the years. Section 4 provides some background concepts$ pbmonalization and
adaptation. Section 5 discusses some perspectives on tregeraent of one-to-one
interaction with the customer, describing some of the maadt-kitnown e-business
infrastructures and some prototype level e-commercemsstehich offer advanced
personalization techniques. That section ends with a disefission about Customer
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Relationship Management and mass customization. Sectiea@&ibes some emerg-
ing trends in e-commerce applications and discusses wieidopalization perspec-
tives are becoming important and which adaptation teclasigue being developed
to achieve such personalization goals. Section 7 close<ctidpter, by presenting
some future perspectives.

3 Benefits of Personalization in E-Commerce

Personalization strategies have attracted the attentiorarketing researchers since
about 1990, but their value has deeply changed along the yiedrally, online re-
tailers aimed at extending B2C Web sites in order to showttieyt recognized the
current user (by means of personalized greetings) and tposuthe personalized
recommendation abff-the-shelfjoods. This goal was based on the assumption that
a Web site offering a one-to-one kind of interaction wouldpbeferred to an anony-
mous one.

About 10 years later, the excitement was weaker because Wes some evi-
dence that the personalized suggestion of items, taken mgla $eature, did not
improve revenue enough to cover its costs, at least in sroatipanies’. For in-
stance, in 2003, Jupiter Research released a study acgdeodivhich only 14% of
consumers declared that a personalized Web site wouldheadto buy more often
from online stores; moreover, only 8% said that persontdimanade them more apt
to visit news, entertainment and content sites more fretjuén contrast, 54% of
respondents cited fast loading pages and 52% cited impnoaeidation as greater
incentives [81, 64].

However, the interest in personalization is growing agBor.instance, in 2005
ChoiceStream Inc. published an analysis according to watichut 80% of customers
declare to be interested in receiving personalized coraéhbugh several people are
concerned with sharing personal information with vendé®§.[Moreover, according
to the study “Horizons: Benchmarks for 2004, Forecasts @052, released in 2005
by consultants BearingPoint Inc. and the National Retalgration, 48% of retailers
placed personalization high in the list of technologieytiweuld concentrate during
2005.

This growing interest in personalization is mainly due te iicreasing demand
for Customer-Centric services, which can flexibly react ymamically changing
market requirements [86]. This is a new perspective for @ust Relationship Man-
agement (CRM), which aims at improving customers’ loyalgpynbanaging, as de-
scribed by Lynn Harvey (Patricia Seybold Group), “a ‘ME-an@U’ relationship
building activity that's focused on companies getting toognize, understand and
ultimately serve their customers” [134].

The Customer-Centric CRM perspective includes the promisif features such
as the personalized recommendation of items, but doesmibtlie offered services

% Neverthless, some surveys reported optimistic data abetst pérsonalization effects; e.g.,
see [148].
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to this aspect. The idea is that the cost of a CRM solution sty the storage
and analysis of customer information can be balanced bypuwaibenefits, among
which the availability of knowledge supporting the designew products matching
market trends and a substantial reduction in overhead.costs

While the former aspect is clear, the latter deserves fudbements: currently,
online retailers benefit from the pervasiveness of e-corneleecause they can keep
in contact with their customers by means of multiple chasrgich as e-mail, Web
sites, call centers, physical stores, and so forth. Howeethose channels col-
lect large amounts of possibly redundant information,@epnted in heterogeneous
formats. Moreover, customer data continuously changenftance, people change
address and job, they get married, etc., and these changesfto@nce their needs
and interests. As a result, retailers have concrete diffésiin merging the available
information and in keeping it updated. Some negative effettow:

e The lack of data integration and synchronization preveetslers from effec-
tively exploiting customer information to promote theirogucts and services.
For instance, electronic and paper brochures are oftevedetl to an undiffer-
entiated population, instead of mailing them only to thge¢aicustomer base of
products. The most evident consequences of this probleimghealelivery costs
and possible junk mail effect on recipients [134, 65, 53].

¢ Retailers are forced to sustain costs caused by corruptad elg., they often
deliver goods to obsolete addresses and they produce wiidsig b

e The lack of tools supporting the analysis of customers’ lsiag behavior (e.g.,
shopping cart abandonment) does not enable vendors tetcfdidback useful
to redesign and optimize their Web sites [70].

In order to face these challenges, some Customer Data &tiegi(CDI) services

are being developed as process neutral modules that cantiexlded in complex
e-commerce systems to feed operational business proceikeagliable customer

information. CDI services typically support the fusion afstomer data collected
from multiple channels and the unified analysis of informatiata. Besides depict-
ing the situation of an online store in real time, CDI sergisepport the identifica-
tion of market trends, of successful and unsuccessful mtsdthe segmentation of
the customer base and also the definition of business rufgssing the provision

of services targeted to specific market segments. Thuspmpaization comes into

play again, but this time it is supported by vital businesgirements smoothing the
impact of its cost.

4 Background

4.1 Adaptability and Adaptivity

The goal of this section is to clarify the main terms of oucdission; to this purpose,
we first report the distinction betweadaptablesystems anddaptiveones [114].
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e In adaptablesystems the adaptation is decided by the user, who explatit-
tomizes the system to receive a personalized service.

e In adaptivesystems, the adaptation is autonomously performed by thtersy
without direct user intervention.

Adaptable systems enable the user to customize severahesms by choosing the
preferred values (e.g., background color and languageappiéed in the User Inter-
face). Moreover, some systems enable the user to reseitgéitures she is interested
in. For example, as the Amazon.com retailer has now becorag/darge Web store,
it enables the user to restrict the store catalog by seltgbtin “favorite stores” (e.g.,
Music, Electronics, Kitchen & Housewares, etc.); afteruker has selected her pre-
ferred categories (stores) the system displays them abgheftthe category list for
easy access to the most interesting product types.

Although adaptability and adaptivity may co-exist withiretsame system, the
former is a simpler feature and is based on standard systefiyamation techniques
largely applied in interactive and batch software appiicet. In this chapter we thus
address adaptivity, extensively discussed by Brusilousk$6, 37] and by Kobsa et
al. in [91], and we focus on those aspects that are relevagictmmmerce applica-
tions.

4.2 Target Factors for Adaptivity

The adaptation of a system may be based on three main casgbinformation:

1. Information about the user.

The type of information to be taken into account depends enaftplication

domain. In several domains, the following user featuregHhmen considered:

socio/demographic data (e.g., age, gender, job); knowledg skills; interests
and preferences; specific needs; objectives and goal9sgef details. In B2C
e-commerce, the user is the end customer and the followpestyf information
may be considered:

e Theuser's knowledgabout the domain concepts and the user’s skills (i.e.,
her “know how") can be relevant in the sales of complex presland ser-
vices; e.g., computers, ADSL connections, and similar.

e Theuser’s interests and preferencesually refer to the categories of prod-
ucts and services sold in the online store, or to specific gntgs of such
products/services. For instance, interest in design setesthnological as-
pects (if the store sells, e.g., hi-tech products), in haott ersus pop music
(if the store sells MP3), in cultural-oriented travels wersport or fitness-
oriented holidays (in case of a travel agency), and so forth.

e Theuser's needgan include different kinds of information. In particular,
the information about disability is important to offer assible services to
impaired people.

e Finally, theuser's goalgepresent the information that is most closely related
to the specific application domain; for this reason, goafsassume rather
different meanings. For example, an e-commerce systemicshake into
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account whether the user is buying something for herself preaent for
somebody else; a mobile guide might consider whether theisisaveling
for business or for pleasure; an online shop assistant nhiglpt the user
to find the less expensive solution, or the most reliable onéo balance
conflicting requirements.

Although most adaptive systems only consider individuarsisin some appli-

cation scenarios more than one user has to be taken intor#cabthe same

time. For example, some recommender systems tailor thggestions to possi-

bly heterogeneous user groups, such as some touriststigategether [20], or

a family watching TV [103, 15]. For a detailed discussion @hgroup recom-

mendation, see Chapter 20 of this book [79].

2. Information about the device used to interact with the syste

The customer can access an online store by using a desktop R@top, a

mobile phone, a PDA, an on-board device, or other. Everycgelvas different

characteristics, with respect to screen size, computai@hmemory capabil-

ities, /0O mechanism (keyboard, touchscreen, speechtypé of connection,

bandwidth, and so forth. These aspects have been classediconment data

by Kobsa et al. in [91].

3. Information about the context of use.

The user can interact with the online store in differentatitins, e.g., at home,

while sitting in a train, walking or driving, or during a méay. The context

category, analyzed in detail by Dey, Abowd and Mynatt in [&], s very broad

and it is difficult to find a unique definition. Although almasterything can be

considered asontext of usgfor simplicity, we split this category into two main

aspects: thehysical contexand thesocial context

e The physical contexincludes the user location and information about the
environment conditions, including light, noise, temparaf time of the con-
nection, walking/driving speed, and other similar feasure

e Thesocial contexts much more difficult to define and very few applications
take it into account. This element, considered in a broadeseran include
features like the social community or group the user beldoghe task she
is performing and the relation with people close to her whiile is interact-
ing with the service.

Many researchers include information about the user andékize within the no-
tion of context In this chapter, we use the teroontextin the restricted meaning
of context of usgincluding the features mentioned in item 3 above, and fenthe
user’s characteristics and the type of device employeddesacthe system as sepa-
rate categories.

4.3 Phases in the Adaptation Process

Kobsa et al. [91] identify three phases in the adaptatioicgss:acquisition, repre-
sentation/inference, and production
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1. Theacquisitionof data about the user, device, and context of use can be sup-
ported by the user or automatically performed by the systetie first method,
usually applied when the unobtrusive collection of dataasfeasible or con-
venient, the user is asked to execute some action, typitalfill in a form.
The second method relies on the application of intelligefarience techniques
(e.g., machine learning, plan recognition, and stereotgpsoning) to acquire
information about the user by analyzing her behavior. Adeantechnological
devices (e.g., sensors, GPS for user location, or on-bagriigment for driving
speed) may be employed to monitor the user’s behavior andquit@ device
and context variables.

2. Section 5 briefly presents and discusses the methodsltwiée can be applied
in the second phase, f@presentation and inferencA detailed analysis can be
foundin [36, 37, 91].

3. As far as the@roductionof the adaptation is concerned, it is interesting to specify
what is adapteéindhow. With respect to this criterion, we consider three main
broad adaptation features:

e The first one is theuggestion of the product/servjadten described ason-
tent recommendatiohe system may play the role ofecommendersug-
gesting products and/or services tailored to the user, éodtévice she is
using, and to context features; see Chapter 13 of this ba&@jkfBoreover, if
the online store sells complex products or services, theesysan actively
guide the customer in the configuration of an item satisfyadicular needs
and preferences. See Chapters 9 [139], 10 [119], 11 [142] a}4i0] of this
book for details about recommendation techniques. SeeSastion 5.7 for
a discussion about product configuration.

e The presentation of the product/servi€rthogonally to the provision of a
personalized recommendation feature, the system may tiaélgpresentation
of items to the user, device and context. For instance, teseptation may
use different media, such as written text, speech and gitunoreover, it
may adopt different presentation styles (verbose, syiathabre or less de-
tailed, simple or technical). The system may also perspadlie kind of
information about products and services it presents, alsasehe presenta-
tion style, in order to satisfy different decision-makirgss in the selection
of products and services. For example, Popp and Lodel [a@Ply stereo-
typical reasoning [132] about customers to recommend mtsdsatisfying
typical buying preferences.

e The user interfacésometimes referred asructurg may be personalized as
well. For instance, the layout, including information araligation struc-
tures, can be modified according to various conditionsuiticlg the user’s
preferences, the limitations of the device and the envigmm

Before addressing these adaptation features in detaslvibith listing some addi-
tional aspects, which will not be further discussed in thespnt chapter. In the first
place, the adaptation strategies which will be discusseel@tion with e-commerce
systems can be applied to a closely related field, i.e., thgopalization of Web
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advertisements; e.g., see [95, 22, 84]. Second, threesisstrectly related to the
adaptation of the user interface (and partially of the pregéon), are addressed in
the related work about Human Computer Interaction. Suetessoncern the acces-
sibility for users with special needs, virtual reality uggerfaces, and usability and
design guidelines.

Accessibility.As discussed in Section 6, the adaptation of the presentatid
of the user interface can be based not only on the usage ¢@mgon the char-
acteristics of the device, but also on individual user needkpreferences. This
kind of adaptation extends the accessibility to people sfithcial needs and has
been addressed by several researchers; among others] s&#836133, 29].
Virtual Reality user interfacesviost Web-based user interfaces for e-commerce
systems are based on a traditional 2D model. However, soseanehers point
out that the user experience during the interaction with @lime store should
be as similar as possible to the real world shopping expegidn this perspec-
tive, some authors, such as Chittaro and Ranon, propose a&lnterface that
enables the user to explore a virtual reality environmeprtagenting a physical
store; see [47] and Chapter 14 of this book [48]. The main gol satisfy the
needs of those customers that have an emotional style ofifpayid to enable
them to perform natural shopping actions.

Usability. Regardless of which type of user interface (mobile/tradgi, 2D/3D)
is offered, an e-commerce system should be usable. Webssitslity is a wide
research area and a complete discussion of its main isdiseedaof the scope
of this chapter. We only point out that usability is a prerisge for the success
of an e-commerce site; if the user encounters difficultiesanigating the site,
in finding information about products, or in managing herghaises, she might
abandon the Web store. Therefore, user interfaces for enavoe sites should
be carefully designed following usability guidelines; sk instance, the guide-
lines published by Serco Ltdnd the article by Tilson et al. [150]. Moreover, as
discussed by Benyon in [27], the adaptation of the userfatershould improve
the usability of the Web site in order to be useful. Therefadaptation strate-
gies should be designed and implemented having usabilifefines in mind.
For a thorough discussion about this topic, see Gena'’s g@atveut usability in
adaptive systems [66] and Chapter 24 of this book [67]. Bin&llpert et al.
point out that usability guidelines and User-Centered @eshould be seriously
considered when deciding which personalization techrsdpaee to be included
in an adaptive system: according to the analysis reportgd it seems that the
users of the ibm.com Web site do not appreciate the attemmiéetr their needs
and goals; indeed, those users prefer to be in full controitefaction with the
system.

4 www.usability.serco.com/research/research.htm
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5 Perspectives on E-Commerce Personalization

5.1 Personalization Features in Commercial Merchant Systas

Along the last ten years, several infrastructures have biegaloped to facilitate
the creation and management of electronic catalogs. F@anos, BroadVision [35],
Blue Martini Retail [33], Netscape Merchant [111], MicrdisMerchant System
[13, 41] and IBM WebSphere Commerce [75] have been employatiwide by
enterprises to create e-commerce portals.

One of the main issues to be solved to enable a broad adogdtsecammerce
infrastructures is the provision of transactional, sea@evices and the integration
with legacy software that enterprises still use for doingibess. All the mentioned
systems are strongly focused on these aspects, at the expepersonalization,
which they only partially support. However, maintaining r@eeto-one relationship
with the customer is recognized to be critical to the sucoéssm e-commerce Web
site (see Section 5.6); therefore, these systems offer basie personalization fea-
tures, mainly concerning the recommendation of productsekample, they support
the long-term identification of customers, based on thegyassént of identifiers, and
the storage of purchase lists, as well as the possibilityaocktand log each cus-
tomer’s navigation actions. In some cases (e.g., WebSyibamamerce), they allow
to define user groups, on the basis of common behavior patsertomatically de-
tected by analysis tools. Moreover, they enable Web stongirastrators to define
simple business rules that can be applied to promote predunct propose special
offers and discounts, on the basis of the products selegtédebcustomers and/or
the visited catalog pages. The discovery of behavior patierbased on the adoption
of knowledge discovery techniques developed in the datingpiresearch area,; e.g.,
see the book by Agrawal et al. [4] and Pierrakos et al.’s sualmut Web personal-
ization [122].

As BroadVision seems to be the most successful system, atherated ones,
we will briefly describe some of its features. BroadVisioguees the attention on
two personalization strategies.

e In the pushapproach, the system is pro-active and it guides the usesdpm-
mending information and access to applications and festure

¢ Inthepull approach, the system relies on the user who requests iniomzand
features and it handles the user’s requests in a persot aliag

e Moreover, BroadVision offers thgqualifier matchingas a filtering strategy, al-
lowing companies to target the delivery of content, the ssde applications,
and different navigation paths to individual visitors armdgps by using quali-
fiers that match appropriate content and capabilities.

If the company has less complex personalization goalgitlieebased matchingan
be used. This technique consists of IF/THEN, AND/OR statgs® tell the system
that it should take certain actions if the Web site visitoetsecertain conditions. The
actions result in displaying content or granting the actesspart of the site. The
business rules depend on the retailer's goals and may besiraple; for example,
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a typical rule triggers the generation of electronic coupfiased on previous pur-
chases) that are sent by e-mail to each customer who has migsed goods for a
while. Of course, the underlying activity carried out by gystem in order to choose
the rules to be applied along time is very complex, but the ¥feke administrator

does not need to consider it.

It should be noticed that, although the services offered tmaBVision support
limited personalization, the wide adoption of this systeyreblcommerce Web sites
and by the enterprise can be explained on the technical sidact, the applica-
tion is built on top of standard technologies such as the Ja&k [146] and rela-
tional databases, which run on Linux, Windows and Sola@a$f@tms, and exist in
both commercial environments (such as IBM WebSphere [7&2nacle [115]), and
Open Source distributions (e.g., JBoss Application Sef8@}). Therefore, Broad-
Vision guarantees important robustness and scalabil#jufes that cannot be ne-
glected in a commercial Web site. Moreover, the system ctmdperate in a rela-
tively seamless way with existing databases and legacyaodtalready in use within
the enterprise that wants to offer one-to-one interactith its own customers.

Notice also that, while most merchant systems were injtiptbposed as pro-
prietary solutions, the current trend is to offer pluggadddutions, which can be
seamlessly embedded in the retailer’s systems. For instakebSphere offers both
the suite WebSphere Commerce, supporting the developrhartamplete B2C e-
commerce Web site, and a Customer Data Integration semdeb$phere Customer
Center [53]), which enables online retailers to extendrtbein Web sites with data
collection and analysis capabilities.

5.2 Personalized Recommendation of Products

Section 5.1 shows that the main adaptive feature offeredobyneercial merchant
systems is the provision of personalized product recomts, depending on
the customer’s behavior but based on relatively simplertiegles, such as business
rules. The question is therefore whether other techniquakide applied, within
such systems, in order to enhance their recommendatiobititipa, starting from a
detailed analysis of the individual customer. In the folilogy we describe the most
popular techniques developed to assist the customer iretbet®n of items suiting
her preferences. In Section 5.7, we will introduce the benadea ofmass customiza-
tion, which concerns the sales of customized products at mashtgtion costs and
relies on intelligent techniques for tliesignof personalized products meeting the
customer’s requirements.

Generalized Recommendation Techniques.

Various researchers have proposed to support the selesftiproducts in different
ways. For instance:

e In some cases, an interactive approach is adopted, enabkngustomer to
search for products according to her own selection crit€ita instance, Sacco
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[135] proposes to utilizelynamic taxonomieglefined by interacting with the
system, to classify items and progressively reduce thekepiace, until the cus-
tomer isolates a small set of products, which can be compaetail. The idea
is that the electronic catalog should not try to identify thietomer’s preferences,
as she knows them in detail and she can manage the searchawrhérassisted
by a search tool. In the same spirit, Pu et al. propose to erthblcustomer to
specify hard and soft constraints to be satisfied by theisol{t28]. In this case,
the system proposes suboptimal solutions, which can GHeizeid and refined in
an interactive way, until the customer is satisfied. For nu@tails about the re-
search on “critiquing” see also the work by Burke [39] and bgQarthy and
colleagues [105].

Several e-commerce Web sites also offer additional recamdatén features
based on data about general customer behavior. For instAnw@zon.com [8]
offers a recommendation feature based on the items alreadyhb by the cus-
tomer (see Figure 1). Moreover, it offers tbestomers who bougffeature (see
Figure 2), available in the customer’'s shopping cart, tormf her about other
items purchased by the customers who bought the same iteartsastselected.
Other Web sites offer theimilar itemsor the correlated itemdeatures to sug-
gest items closely related to those in the shopping cartaFsummary about
recommendation techniques in e-commerce Web sites, ssanvey by Schafer
et al. [140]. Moreover, see [21] for another interestingsperctive on customer
behavior analysis: given the importance of users evalnatio the selection of
products, Avery et al. propose a model to support a markes\faluations, i.e.,
“a mechanism for eliciting, sharing, and paying for infotioa”, which can be a
valuable source of information for personalized recomna¢ind.

In other cases, inference techniques have been applieiditordbrmation about
the user’s preferences or to unobtrusively acquire thenhemasis of the user’s
behavior, in order to identify and recommend the most promgiftems. See
below for details.
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Customers who bought Ready for Anything : 52 Productivity Principles for Work and
Life also bought:

[aD1
The Now Habhit: A Strateqgic
[aD] Program for Overcoming [ap]
Getting Things Done: The Art of Procrastination and Enjoying Optimal Thinking: How to Be
Stress-Free Productivity Guilt-Free Play Your Best Self
by David allen by Meil Fiore by Rosalene Glickman
Price: $9.89 Price: $10.46 Price: $10.17
Used & new from 53.00 Used & new from §3.95 Used & new from $3 58
@ Add to cart @ Add to cart @ Add to cart

» Explore similar items

Fig. 2. Customers who bougffeature in Amazon.com

Personalized Recommendation Techniques.

In the User Modeling research, the acquisition of inform@tbout user preferences
has received a relevant amount of attention and variousigeés have been de-
veloped to personalize the recommendation of items. Twanrapproaches have
been introduced:content-based recommendatismggests the most suitable items
for the customer by relying on information about her prefiees (interests) and
on a description of the item featureSocial recommendatiotechniques employ
the preferences of customers similar to the current oneffersuggestion; see
[131, 60, 104, 39] for an overview of the topic. Specificatlyge most well-known
techniques that have been developedametent-based filteringnd collaborative
filtering:

Content-based filtering recommends goods having progegitieilar to those of

the products that the customer selected in the past; egg[3%fand Chapter 10
of this book [119].

Collaborative filtering is a social recommendation techmeicthe suggestion of
goods is based on the identification of customers simildréatirrent one and on
the suggestion of the items which were appreciated by sustoeiers. Similar

customers are identified by analyzing the ranks producetidowhole customer
base and the idea is that, if a customer similar to the cumeatiked a certain

item, the current customer will probably like it as well; S&tgapter 9 of this book
[139].

The two techniques have different positive and negativecisy{see also the discus-
sion in Chapter 12 of this book [40]). For instance:

Content-based filtering is based on a classification of itemasually or automat-
ically derived from a specification of their features. By g this technique,
new items can be successfully recommended, if a certain anodinformation

5 Burke makes a slightly different distinction in Chapter #B][of this book.
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about their features is available. However, the individustomer has to be mon-
itored for a while before successfully recommending itemereover, content-
based recommender systems tend to suggest items similaetarmther, at the
expense of variety. Furthermore, the accuracy in the recamdations down-
grades if there are too many item features to be considered.

Collaborative filtering does not require detailed knowledgpout the items to be
recommended, but it is subject to bootstrapping problemsiistance, the rec-
ommender is not able to handle items until they have beeredhbik a minimum
number of customers; moreover, the recommendation catebdre poor if the
matrix storing the product ranks is sparse, because in #s# it is difficult to
identify customers having tastes similar to those of theenirone. Finally, as
noticed by Linden et al. in [98], the comparison of ranks proetl by customers
is very heavy in the case of Web sites, such as Amazon.coitedrisy millions
of users every day. At the same time, any attempt to reducsotiglexity of the
algorithm downgrades the accuracy of the recommendations.

Various solutions have been adopted to overcome the dréwlzend limitations of
these techniques:

Hybrid recommender systems have been developed to enHameedturacy in
the recommendations. For example, in the FAB recommendgersy[23] and
in the PTV Electronic Program Guide [116], content-basetiailaborative fil-
tering are combined to support high-quality recommendatio the presence
of new products and to enrich the variability in the suggestigenerated by the
system. As Burke discusses in Chapter 12 of this book [4@]rilyecommender
systems have also been developed to integrate much moredeteous recom-
mendation techniques with the aim of combining complenrgritges of infor-
mation about the user in the preference acquisition proéessnstance, some
systems rely on a combination of Naive Bayes classifierseBiay networks,
case-based reasoning, demographic information, and filaggifiers to perform
content-based product recommendation; e.g., see [1&] aiid the survey in
[39].

Lightweight recommendation algorithms have been develdpesolve scala-
bility issues in heavy-loaded recommender systems. Spaltyfi collaborative
filtering has evolved to th#gem-to-item collaborative filteringwhich computes
the similarity among items (instead of customers) in ordaectommend items
similar to those the customer liked in the past. This alpamibperates on items;
thus, its performance does not depend on the number of userssing the Web
site. See [138] for details.

The selection of the recommendation techniques to be adiopta Web site de-

pends on the characteristics of the application domain.ifsiance, item-to-item
collaborative filtering is particularly suitable for e-camerce sites having relatively
stable product catalogs because the ranks may be collelcted 8me. However,

other knowledge-based techniques, such as those devdimpedntent-based fil-

tering, might be convenient when the pool of items to be awrsid changes very
frequently.
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Before concluding this section, it is worth mentioning thgbrtance of trans-
parency and explanation to enhance the customer’s trusténcanmender system.
In fact, having received the system’s suggestions, theomest should be enabled
to deeply understand the content of the electronic catalagrder to make an in-
formed decision. As a thorough discussion about this tomiald/lead us far away
from the focus of this chapter, we only mention that rathdiedint perspectives
on the generalisefulnesandtrust issues have been proposed. For example, Her-
locker et al. [73] propose to explain recommendations bggméng evidence about
the ratings of items provided by people whose purchaserfgstare similar to the
customer’s one, or by relying on the rate of good recommeémasproduced by the

system during previous interactions with the same userrfeo$oeputationgained

by the recommender). Similarly, Amazon.com explains ite ogcommendations by
means of two main features: if the customer has placed samsiin her shopping
cart, the system may support the recommendations by meahe aistomers who
boughtfeatures, discussed in Section 5.2 (see Figure 2). Moreif\tke customer

has specified some of the items she already owns, the systgmefeato such items
in the personalized suggestions; Figure 3 shows a portitreaecommendation list
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in the music category for Liliana Ardissono, who owns Tatithyrico Rava and has
rated that disk very high.

5.3 Customer Information Sharing

Regardless of the technique applied within the recommesydstem, precise infor-
mation about the individual customer’s preferences can balobtained by observ-
ing her behavior for a certain amount of time. Therefore, laydeccurs before the
system is able to adapt the interaction to her. This latesgye has been recognized
in various application domains and some researchers hapeged to share user in-
formation between applications in order to enhance theggrelization capabilities.
For instance, see the Personis user modeling server dexktbyKay et al. [83], the
survey about User Modeling Servers by Kobsa ([87], Chaptefr this book [89]),
and the survey about recommender systems in e-commercehiayeBet al. [140].
To provide a simple example, two book sellers might shareiiee models describ-
ing their customers in order to increase the knowledge aheutommon customers
and to extend the set of visitors they can handle as known ones

In commercial applications, broad initiatives have beesppsed to support the
identification of customers across services; for instatieel_iberty Alliance project
[97] grants passports representing universal identifieseciated to users across ap-
plications. Although the passport is the enabling techgwltm support customer
information sharing, several issues have to be addressecklmeistomer data can be
safely shared by service providers. For example:

e Information sharing has to be controlled in order to restiextustomer’s privacy
preferences, which may be rather articulated. For detaitsiathis issue, see
Chapter 21 of this book [90], [88, 92] and [158].

e The mutual trust between service providers has to be aski#sseder to control
the propagation of data. This is important to guaranteedh#d is not shared
with untrusted competitors, or with service providers whauld misuse it. See
[14] for a preliminary proposal in this direction.

5.4 Personalized Presentation of Information about Produts

Some efforts have been devoted to enrich electronic cataldty the generation
of personalized product descriptions. In the proposecsystthe presentations are
generated “on the fly” and tailored to the individual customimterests and prefer-
ences; see Chapter 13 of this book [38] for a detailed surf/pgisonalized presen-
tation techniques. The personalized generation of prodestriptions is based on
a declarative representation of the product features arideoadoption of customer
preference acquisition techniques that can be employdide atame time, to recom-
mend the most promising items and to highlight their feat@ecordingly. Different
approaches have been developed. For instance:

e Jamesonetal. [78, 110] propose to present evaluatiomtedénformation about
goods in order to convince the customer to purchase a cenaguct. The idea
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is to simulate the behavior of a clerk (e.g., a car seller)y wbuld highlight the
product properties having the highest probability to inggrine customer. For in-
stance, while presenting a car, a human clerk might focusfonmation such as
the safety and economicity, or on different propertieshagthe speed, depend-
ing on the customer’s priorities. In general, the idea isrovjae the customer
with a high-level view of the product which satisfies her imfiation needs and
highlights the most promising product characteristics.

e Building on Jameson et al.’s interaction model, André anst R 1] generate
multimedia product presentations where animated chasetach one interested
in different product properties, criticize products andadiss with one another
about their properties.

e Ardissono et al. propose to distinguish tfieect userinteracting with the system
from theindirect userson behalf of whom the user is operating. In the SeTA
system [17], multiple beneficiaries are modeled in order éamage the B2C sce-
narios where expert Internet users may purchase goods aif bébther people.
The system can thus dynamically generate product pregamdargeted to the
direct user’s interests and expertise; however, the ptiggesf items that make
them suitable to the beneficiary are highlighted in orderdip the customer in
the evaluation of products from the perspective of the pekgbo is going to
receive them [19].

In the following, we present the approach adopted in the Sg/Bfem in some detail.
See the work by Milosavljevic for another initiative coneig the dynamic genera-
tion of electronic encyclopedia entries [108]. Moreovek the article by McKeown
[107] for details about a seminal work on tailoring the prea&on of information to
the individual user.

5.5 A Case Study: the SeTA System

The SeTA system [17, 19] manages a product catalog that isndigally generated
while the customer browses it, in order to produce highlyspralized product pre-
sentations. As already discussed, the system tailors ttmem@endation of items,
which is managed by sorting items on a suitability basish&ogreferences of their
beneficiary. Moreover, the system tailors the presentaifatems to the character-
istics of the direct user, in order to meet individual inf@tion needs. The separate
management of direct user and beneficiary is achieved assill

e The system handles an individual user model describing itteetdiser. More-
over, it enables the user to describe the main charactsristithe beneficiary of
the items she is looking for. The model of the direct user quaed by eliciting
some information about herself and by monitoring her naiggebehavior. The
models of the indirect users are initialized by applyingest¢ypical information
about user classes; see [132] and [17].

e Each user model includes demographic data about the dedaqoiérson (e.g.,
her age and job), and information about her preferencesrtatyzts (e.g., she
prefers technological products). Moreover, the model efitker interacting with
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Fig. 4. Product presentation generated by the SeTA system

the system includes information about her features, sutteraeseceptivity (i.e.,
the amount of information she can elaborate) and interediff@rent kinds of
information about products (e.g., technical details otrei information).

Figure 4 shows a typical product presentation page germkebgt¢he SeTA system.
The page is structured in various portions that enable tfecdiser to browse the
catalog, view the shopping cart, examine a particular itde‘(Scriba Compact 401"
fax-phone with answering machine), and so forth. Each isepnésented by showing
a picture, the price, and a description section which prewithe user with detailed
information. The description section is organized in twaqa

1. A prologue summarizes the main properties of the itemdeoto help the cus-
tomer in the identification of the most promising productfobe viewing their
details. For instance, in Figure 4, the “Scriba Compact 40dtuct is described
by means of qualitative adjectives such as nice, portalilesasy to use. These
adjectives correspond to the properties of the item thaenitgharticularly suit-
able for the beneficiary (in that case, the direct user).

2. A list reporting the most interesting technical and narhtécal features (e.g.,
size of the item, format of paper used to print out documeavailable colors,
and similar), ended by more informatiorink, that enables the user to view the
complete product description.
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The summaries and the detailed descriptions are tailordgbtdirect user: the num-
ber of features listed in the page depends on her recepdniythe descriptions are
more or less technical, depending on her expertise aboptrtitricts of the catalog.
Figures 4 and 5 describe the same item, but they are tailegspectively, to a non
expert and to an expert user; the two pages show differentdisfeatures of the
presented item; moreover, the former page is non techniddle the latter has a
more synthetic and technical style. The product descrigtare produced by apply-
ing canned text natural language generation techniqugsostiipg a fast generation
of correct sentences. See [16] for details.

The selection of the features to be shown in the main portitimeopage is aimed
at reducing the information overload on the user and at fogusn the most inter-
esting aspects of the product, leaving other details availan demand. Two factors
are taken into account in the presentation of features: emtie hand, the catalog
should mirror the (direct) user’s interests, in order tovide her with relevant in-
formation. On the other hand, the vendor might want to guerathat certain pieces
of information are always presented. In order to take thesefdctors into account,
each product feature is given an importance value, defindhtstore configuration
time, which specifies whether it is a mandatory piece of mfation for the product
category or not (e.g., price is mandatory for all produdik)reover, each feature is
classified in a typology (technical, aesthetic, etc.) gponding to some user inter-
est types. During the interaction, the importance of eaodyet feature is combined
with the user’s interests, in order to select the set of featto be shown in the main
page and to filter out those to be made available on demantidmvay, the man-
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ager of the electronic catalog can impose constraints oprisentation of strategic
or mandatory data; moreover, the customer is shown the mesesting features,
from her point of view. For transparency purposes, the castas always allowed to
access complete information about products, by followirage informatiorlinks.

In addition to the personalized presentation of produa3ASsupports the gen-
eration of personal views of the catalog by providing intéike functions. One of
the most interesting ones is the generation of a customizexqbare table (see button
in the lower portion of the page in Figures 4 and 5), which é&emathe user to select
the products and the properties or features to be considethd comparison. This
table enables the customer to evaluate products on thedfahis aspects most im-
portant to her. Moreover, it is an excellent source of infation for user modeling
because it enables the system to unobtrusively identifgtissomer’s priorities.

The experience gained in the development of SeTA was vegyasting, es-
pecially because it highlighted positive and negative etspehich we believe are
common to many Adaptive Hypermedia systems. On the one hlamédoption of
advanced user modeling and dynamic content generationitpets, together with
personalized recommendation mechanisms, supported tfexai®n of electronic
catalogs meeting individual user needs with high accurBleg.experiments which
were carried out in laboratory tests proved that the users Wappy about the pre-
sentations and suggestions they received and some of theenpasicularly inter-
ested in the interactive features offered by the systenf asthe personalized com-
pare tables. The positive evaluation received by the pefsation features of the
SeTA system suggested that adaptivity can effectively awpithe user interaction
in an e-commerce Web site and encouraged us to continuewbstigation of the
benefits of personalization in such systems.

On the other hand, the major obstacle to a real-world exgiloit of SeTA was
the knowledge intensive approach supporting the systemptatitan. This effort may
discourage the Web store designer, who is responsible éimtihoduction of de-
tailed information about the characteristics of custonagrd products that have to
be modeled. In most cases, the problem is not related to tloem@nof information
to be provided, but to the conceptual effort imposed on sadglwho is expert in
the sales domain, but not necessarily familiar with knowkeHases and ontologies.
Moreover, the designer often has problems in understarndewglation between the
domain knowledge introduced at Web store configuration thmé the adaptation
effects achieved at run time. These difficulties, relateth® knowledge acquisi-
tion process, could be mitigated by approaches aimed abstipg the knowledge
engineer at different levels. For instance, natural laggyarocessing and informa-
tion extraction techniques may be employed to automagiealtract information
about products, starting from the available documentd&ips0]. These approaches,
coupled with the current work on the automatic acquisitiborttologies (see, e.g.,
[113, 6]), promise to address the knowledge-based desige is an effective way.
Thus, the work to be carried out by the Web store designer eadramatically re-
duced.
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5.6 Customer-Centric CRM - Advanced Personalization in B2ZCE-Commerce

In the last decade, Customer Relationship Management (QRiglbecome a key-
word for the enterprise marketing strategies, i.e., thet@ner Relationship Man-
agement (CRM). The business model underlying CRM is defisdmbang customer-
centered, instead of product-centered, and can be viewadbasiness strategy that
enables a company to implement, manage and keep long-t&tionships with its
customers. Obviously, the ultimate goal of any companyilistgtincrease its prof-
its, but the new idea is that this economic advantage candmheel by increasing
customer loyalty, rather than gaining market share thrahghacquisition of new
customers. This principle could be rephrased as “They [etark] aim not to find
customers for their products and services but to find pradaet! services for their
customers” [69]. Indeed, the principle represents the ict@ of the milestone book
by Peppers and Rogers [120], that introduces the idshafe of customereplac-
ing the traditionalshare of marketHowever, customer loyalty implies long-term
relationships, that are based on customer satisfactiod, [1&0]; in turn, customer
satisfaction can be achieved by offering products and ses\itting the customer’s
needs and desires and by supporting an individual and paized interaction. In
this perspective, the relationship between the companyitaralistomers becomes
one-to-one; the company takes care of any single customeritdakes her indi-
vidual needs and preferences into account in order to mamagenalized dialogs
and to offer tailored solutions. For these reasons, diffefrom traditional market-
ing strategies, CRM requires a bi-directional, interaefiwrm of communication be-
tween company and customer.

The inclusion of adaptation and personalization techréguan e-commerce site
could support CRM in various directions. In the first placgdprmation about the
behavior of a large number of customers can be automaticallgcted and stored.
That information can then be further analyzed by data warsing and CRM tools
[85] in order to supportross-sellingandup-sellingoperation&. Moreover, the tech-
niques supporting a personalized interaction based on émagement of individual
user models can play a key role, because they enable the @ewma site to know
its customers at the individual level. Of course, each iiddigl user model should
be dynamically updated, on the basis of the user’s behawiorder to support the
adaptation to changing interests and needs. The idea ishthddnger a customer
interacts with a company’s site, the more her user modeldsige and accurately
reflects her needs. An accurate user model can then suppgitdhosal of person-
alized offers to improve the customer’s loyalty and thusabmpany’s profit, in the
medium-long term.

Notice that, as Peppers and Rogers claim [121], human etterdis still critical
for most people when making decisions. In this perspegbgesonalization features

b Cross-sellings the improvement of sales by offering a product or servamplementary
with respect to the one the customer is interested in; etgpgsing a printer when the
customer is looking for a P@Ip-sellingis the operation of selling a product/service having
higher quality and price with respect to the one the custasiaterested in; e.g., presenting
a smart phone instead of a standard mobile.
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supporting one-to-one relationships can improve therigalf a human-like interac-
tion, and they can contribute to improving the quality of tbehnology-mediated in-
teraction between customers and companies [32]. The shgpgsistants proposed
by Kriiger et al. are examples of systems that go in the saraetitin; these authors
describe Web agents aimed at “providing additional valubéshopping experience
in the form of conversational dialogues, multimodal int¢i@n, augmented reality,
and enhanced plan recognition” (Chapter 17 of this book)[¥telated idea is the
one by Pine and Gilmore [124], who claim that, in order to beenmompetitive,
companies will move from the provision of services to thevjgion of experiences
This means providing the customer witls@nsationsupported by her active partic-
ipation in aneventthat can be personalized according to her needs and preésen
thus improving the effectiveness of the experience itself.

One of the main applications of CRM principlesnsass customizatigmvhich
aims at enhancing the flexibility of the production model nder to create prod-
ucts and/or services tailored to individual customer ngetide maintaining mass
production efficiency and costs. The importance of perspai#bn within mass cus-
tomization processes is underlined by Gilmore and Pine468]is discussed in the
next section.

5.7 Mass Customization and the Recommendation of Complex Bducts and
Services

In the past, the mainstream of B2C e-commerce focused onalles sfoff-the-
shelfgoods, such as books, and of products available in a fixed pe¢-aonfigured
alternatives, such as phones available in different caaotsincluding or excluding
a small set of optionals. However, the manufacturing ingusas recently moved
towards a more flexible production model, in order to meetraneiasing need for
individual solutions at affordable costs.

Although enabling the customer to design her own produaterig challenging,
this possibility has been offered by several major firmsrareoto satisfy customers
by providing them with very specific products. However, thaikbility of several
configurations would impose the production of an excesgiaege variety of alter-
natives. The ternmass customizationas been introduced to describe the solution
to this problem, i.e., the production of customized prodatimass-production costs
[152]. The idea is to produce customized items within staistecesses and struc-
tures, which enable the industry to reduce fashion risksoaedstock problems.

The customization of products is typically supported bydbeelopment of con-
figuration systems (e.g., see [77]) that enable the custtingemerate solutions start-
ing from the specification of functional and aesthetic feaduln some cases, e.g.,
as far as high-tech products are concerned, these systeragadable in Web stores
and they enable the customer to remotely design produatshér cases (e.g., in the
sales of garments and shoes), fit requirements impose a divd@hysical contact
with the customer, in order to acquire detailed informa#bout her; after the acqui-
sition of such information, the configuration activity camrerformed online at any
time.



Personalization in E-Commerce Applications 23

qﬁh\qg SPORTS

UNITED KINGDOM

Many great reasons for
getting the perfect fit.

FIND‘UT‘M_URE -

Fig. 6. The miAdidas Web site

In the footwear industry, some major firms have adopted thesnastomiza-
tion approach for the production of their goods. For instarice “mi Adidas” pro-
gram (see Figure 6 and [3]) offers a foot scanning servicidedola in selected stores
and at special events which enables the firm to store the mas® measures and
produce shoes fitting her feet at any time. After the cust@nieotprint has been
acquired, she can customize as many pairs of shoes as steswishchoosing fab-
ric, color, and other aesthetic features [28, 123]. The “mid&s” case suggests that
mass customization has the potential to enhance the methijp between customer
and vendor: once the customer has spent her time to spea#pme preferences
and create her own product, she will likely reuse her proftiemcustomizing other
products. However, as discussed by Berger and Piller in [#8re is still only very
little understanding about the perception of choice angither burden of co-design
or configuration experienced by customers, who often havelear knowledge of
what solution might correspond to their needs. At timesdheeds are not even ap-
parent to the customers. As a result, customers may exgerigrcertainty or even
perplexity during the design process”. As a matter of fdat,Kind of choice offered
by online product customization services is usually limiibecause of two main rea-
sons:

e Onthe one hand, the configuration of a product from scratchstly for the firm,
because it leads to an excessive amount of variability, amight generate un-
desired outcomes spoiling the brand image. For instanageBand Piller [28]
report that Adidas prevented customers from designinguaduslor definitions,
and similar considerations may hold for fit and quality aspe€products.
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e On the other hand, this activity might be lengthy and eveficdit for the cus-
tomer, if she does not have the required technical knowledge

While the former issue can be addressed by introducing hanfiguration con-
straints to reduce the solution space, the latter can beaskell by employing person-
alization techniques aimed at improving the quality of thiiaction with the cus-
tomer during the configuration process. For instance, tisower could be greatly
helped in the design of her products if the configurationesystupported the speci-
fication of high-level features corresponding to usageireqments; e.g., the reliabil-
ity, ease of use and robustness of a technological devighidnvay, the configura-
tion system would act as an intelligent assistant maskiegtiterlying configuration
settings.

The integration of personalization and configuration téghes has been exper-
imented in the CAWICOMS EU project [43] to support the deypeient of user-
adaptive configuration systems customizing complex teldyial products and ser-
vices. As described by Ardissono et al. in [18], in the prazbBamework an Intel-
ligent User Interface elicits the customer’s functionguigements, which are trans-
lated to technical constraints to be solved by a configunatitgine. The acquisition
of the customer’s requirements is carried out in differéeps, each one leading to a
restriction of the solution space, and the user is preveindaad expressing inconsis-
tent preferences because, at each step, the admissibées ¥aftthe product features
are suitably restricted. Starting from the industrial pars’ needs, the CAWICOMS
framework was exploited to develop a prototype configuraigstem supporting
sales engineers in the online configuration of IP/VPNs. Hanethe same tech-
niques could be used to support the customization of othmatymts and services,
which challenge the customer with complex expertise requénts. For instance,
in the configuration of a loan, an automated assistant migtategthe customer in
the selection of technical features matching family anadime constraints, but also
features such as the flexibility of payments, risk assessarehso forth.

6 Context-aware Applications and Ubiquitous Computing

6.1 The New Scenario

Recently, the introduction on the market of mobile devicas lead to the idea of
ubiquitous computing.e., the possibility of accessing a service anytime, drgne
and by means of different types of (mobile) devices. Theisesvoffered should
be tailored to the specific context of use, that is partidylsignificant if the user
is mobile, e.g. walking around a city or driving a car. The ortance of providing
ubiquitous access to integrated services, and the conseqeetrality of context
modeling and adaptation to context and device, are advibtgtenany authors, who
claim that ubiquitous computing will play a major role in theure of both academia
and company research labs; e.g., see [159, 34, 54] and CH&pdéthis book [94].
This new scenario requires service providers to consider adaptation fea-
tures, such as the user’s location, her traveling speedgrificonment conditions
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(lightness, noise, etc.), and, especially, the charatiesiof the increasing variety
of mobile devices used to access the services; see [136Hd3edlifferent interac-
tion conditions must be considered: the mobile user doesisurlly interact with
services for exploration purposes (as sometimes happestandard Web interac-
tion), but she often has a precise goal, such as finding afgpeieice of information.
Moreover, she is likely performing other activities in pégh such as carrying a lug-
gage or listening to the announcement of a train arrival.s€hgtuations generate
additional constraints that have to be taken into accountdiguitous systems; see,
for instance, [159, 72, 96].

The number of applications which may be classifieccastext-awards very
large and their presentation would lead our discussion bileoscope of this chap-
ter” However, we think that the most important aspect of conteware applica-
tions is the possibility to integrate different adaptat&irategies, in order to con-
sider the user’s interests and needs, as well as contexitioorschnd device specific
requirements (e.g., bandwidth and screen size). With otgpethis issue, mobile
guides represent an excellent example of how adaptatiorsepport the provi-
sion of ubiquitous services; see [93] and Chapter 17 of tbigki{94]. Since the
first example of a mobile guide, Cyberguide [1], many redegnototypes (e.g.,
[155, 126, 9, 45, 127, 100, 26]), and commercial systems, (€38, 151]) have been
developed. While car manufacturers offer more or less stipated on-board navi-
gation system8&research prototypes aim at offering ubiquitous servicesthan the
integration of different adaptation strategies enabletidtgrogeneous technologies.

6.2 M-Commerce

Ubiquitous computing poses new challenges to e-commesogel. Recently, the
termm-commercé@as been introduced to refer to commercial transactiorieqpeed
by using wireless devices; e.g., [51, 153, 154]. Howevecammerce has evolved
differently from traditional e-commerce; for instanceaffitrd and Gillenson [144]
point out that, while the latter is mainly focused on supipgrtommercial transac-
tions, the former is more oriented towards offering an echdrnnformation access.
The authors highlight that this change could be due to thedfape WAP proto-
col, that was explicitly designed to support transactiomsvireless networks; after
the WAP failure, mobile devices gained a new role, by suppgiroduct informa-
tion provision instead of business transactions. For exantipe authors report that
in Japan there is a common practice, according to which mest® retrieve infor-
mation about shopping choices by using iMode phones, bytdlaee orders within
in-store self-service kiosks. In this perspective, m-caroa can be viewed as a sup-
port for actual e-commerce transactions, providing infation and promotion. Other
possible exploitations of mobile devices to support e-cemua activities are digi-

" Chen and Kotz [44] provide an interesting survey of contaxare applications, and Dour-
ish [57] discusses the concept of context from differenspectives.

& A query on www.globalsources.com lists more than one huhgreducts under the cate-
gory “Car Navigation System”.
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tal wallets, push information services, and location-daservices, like automatic
updates of travel reservations, and up-to-date informattmut on going events.

As discussed in [145], the most innovative aspect of m-cormeis the possi-
bility to utilize information about the user’s local contea tailor offers and sugges-
tions. The information about the user’s location, for ingt&, can be useful to provide
timely, relevant, and focused services. Moreover, hertioogrovides rough infor-
mation about the physical context and the type of activitg shinvolved in; for
example, the user might be visiting a museum, or attendirapaert, or driving on
a highway. Rao and Minakakis [129] list various businessoopmities for location-
based services, ranging from adaptive maps and drivingtébres to the automatic
tracking of material, people, or products along the suppbir. Moreover, in Chap-
ter 17 of this book [94], Kruger et al. describe several n@bpplications support-
ing the user during her shopping activity. Those applicetiare good examples of
context-aware, ubiquitous services, providing the custowith information about
products, guiding her around the (physical) store, sugggpersonalized shopping
lists, and so forth.

Given all these opportunities, at the very beginning of tes millennium, many
researchers, service providers and mobile device vendadsforeseen a great ex-
pansion of m-commerce, thinking that it would have soon kidermain business
[59, 141]. However, the expansion of m-commerce has beerhslogver than ex-
pected, and the enthusiasm had to be put in perspectivee Bnerarious reasons
for this mismatch between expectations and reality. In tiseiace, mobile devices
are not very usable and they are still limited in processioggy, bandwidth and
computational efficiency, /O capabilities, etc., couglhigh service costs with poor
quality of service. Moreover, the lack of standards andeghgrotocols represents
a serious obstacle to the provision of truly ubiquitous mes. All these reasons to-
gether made the acceptance of mobile devices very low. BarkeWells [137] list
several factors that influence the adoption of mobile deyiaad thus the fruition of
ubiquitous services, ranging from individual attitudesctdtural context, from the
quality of the technological support to the user’s goalsweheer, according to the
authors, the key factor is that, taking all these aspeatsdntount, the use process
must result in a positive experience for the user.

6.3 Future Perspectives

From these considerations, it is clear that the ubiquitoobile access to services
poses new challenges to the design and development of e-eararsystems, and,
in particular, usability seems to be a key factor for its ®ssc In fact, the traditional
user interfaces design methods, developed for desktop utensp cannot be applied
as they are to the development of user interfaces for moleNécds. New design
methods are required [62, 156, 96] and adaptation techsigugewidely recognized
as key tools to handle the interaction in mobile user int&$aand to enhance the
usability of mobile and wireless services; see, e.g., [83, B7, 72]. In this perspec-
tive, new features become relevant for the usability, ac&fanth for the adaptation;
for instance, the physical location of the user, but alsarenment conditions like
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noise, lightness, whether she is driving or walking, andctherracteristics of the de-
vice she is using, as claimed, e.g., by Wahlster [159] and Hiral. [74], among the
others.

An important form of adaptation is the generation of produrat service presen-
tations whose length is tailored to the screen size. ManeBysadapt the quantity
of information presented to the size of the screen. For itgtathe UbiquiTO sys-
tem [9] presents items at different levels of detail on theibaf the screen size
and of the user’s interests; to this purpose, the systeniegpgudlaptation rules which
support the selection of one out of four pre-stored versadrike item descriptions
(long-essential, long-detailed, short-essential andtstetailed).

However, the most important feature for context-awareiapfibns is the adap-
tation of the layout of the user interface to the charadiessof the device used
to access the service. This adaptation form can be implerddotiowing two ap-
proaches [74]:

e The first one aims at adjusting existing (HTML) Web pages ®rdquirements
of mobile devices. In this approach, the limitations impbbg display size and
interaction capabilities are taken into account; e.g..[99]

e The second approach is based on an abstract, device-iragatefinition of
the content of the user interface (usually based on XML),cwhian be used
to dynamically generate different instances of the userfate, tailored to the
device features and constraints.

The former approach has the advantage that it can be appliabidady existing
Web resources, but the latter is more flexible and extenditalénstance, new rules
for generating user interfaces for new types of devices aaedsily added. The
automatic generation of alternative layouts starting feomabstract definition of the
user interface has been addressed in several projectg56.9118, 52, 109, 9, 71].
A standard approach is based on the application of XSL digkts that transform an
XML object into the object representing the actual usenfatee (HTML, XHTML,
CHTML, WML, Voice-XML, etc.), by taking the characteristiof the devices and,
possibly, other context features into account. For exampla dark place voice
output is preferred to written text, but the opposite prefiee holds in a noisy place.

7 Discussion

This chapter has offered an overview of the techniques dpeelboth at the research
level and in commercial settings to support personaliratid32C e-commerce ap-

plications. In this overview, we have focused on the techescppplied in Web stores
and electronic catalogs, which are nowadays used by nlladrcustomers. More-

over, we have analyzed the provision of personalized seswastomizing the defi-

nition of Service Level Agreements; that application scenposes interesting chal-
lenges because it requires the integration of person@lizand configuration tech-

niques to support a user friendly interaction with the costoduring the negotiation

of the service to be defined.
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B2C e-commerce is the area where personalization techsigaee been most
frequently applied. However, before closing this chapter,would like to shortly
discuss the potential of personalization in a in B2B e-commmeontext, where we
believe that personalization may play a key role in dynamjmpdy chain manage-
ment. Usually, service providers rely on alternative sigsp) which may offer sim-
ilar services but at different costs and supporting difieé@uality of Service (QoS)
levels. When a customer requests a service, the appropriat@ers should be se-
lected, in order to offer a service matching functional araBQequirements. We
identify two main issues:

e Service Discovenythis issue concerns the dynamic selection and composition o
services satisfying the customer’s needs and preferences.

¢ Logic interoperability between service providerhis second issue concerns the
adaptation to diverse business strategies during theaittien with suppliers and
includes adapting to the requirements of business partaech as QoS levels,
business protocols, and similar.

Within this scenario, the new paradigm of Web Services camesplay. Web Ser-
vices are distributed software modules, wrapped by stahctammunication inter-
faces enabling them to interoperate with each other.

1. The first phase of Web Service interaction is discoveryof the service fulfill-
ing the consumer requirements. In Enterprise Applicatiedration, this phase
is trivial because all the available services are known. él@#, in an open envi-
ronment, such as the Web, the discovery phase can be chiicalise it requires
advanced match-matching techniques.

2. After discovery, in many cases the services need to bgrited in order to offer
a composite service, made up of several, simpler ones hppssganized within
a workflow (Web Serviceompositioi).

3. Finally, the last phase is thexecutionof the selected service, that implies an
interaction between the Web Service provider and its coesutrhis type of
interaction can be as simple as a request/response exglangeseveral cases
can have a complex structure, which can be modeledcasieersation

In the Service Oriented Computing research [117], Web $esvidescription lan-
guages, such as WSDL [157], enable the specification of epiblic interfaces.
Moreover, Web Service orchestration languages, such aBRE- [12, 112], sup-
port the definition of composite services based on the otcitem of multiple

providers within possibly complex workflows.

Although some proposals have been presented to addressrifieesdiscovery
and logic interoperability issues mentioned above, itiitfesay that personalization
has not attracted yet the attention of Web Service apptinatevelopers, who are fo-
cused on other, primary issues, such as security and trustgeanent, and low-level
interoperability enablement. In fact, the first goal to bleieced is to abstract service
management from the details of the deployment environmettieapplications,
and to support a seamless interaction between the posstdydyeneous Enterprise
Resource Management software employed by the variousgrartRor this reason,
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Web Services are currently mainly intended for B2B intagratbut we can foresee
that networked services will probably move soon into theareB2C interactions.
With the number of services and also their diversity exppbtrigrow, adequate tech-
nigues for user-centric and preference-based servicewdisg and selection will be
needed. Even though UDBand WSDL are standards today to implement service
catalogs, they still lack concepts for service personatinathe work by Mcllraith et
al. [106] and by Sycara et al. [147] are examples of researtiis area. Considering
the interaction with a user-centered, personalized sereit of the three discovery,
composition and execution phases may be enhanced by pkzatioa, but in par-
ticular the service discovery and composition. Semantib Y#ehniques have been
used to improve standard Web Service languages in orderdtané&mmation used
in personalization; see, e.g., [106, 101]. Moreover, sottergts to conform to the
customer’s preferences in the selection of suitable semtioviders have been done
in the work by Balke and Wagner [24, 25]. At the same time,aedgein the design
of composite Web Services has started. The creation of eongpkervices requires
innovative approaches to the design process, in order tagtee the service quality;
in particular the service must be reliable and availabld,ismust comply to quality
dimensions, such as QoS, temporal constraints, stalgtity, e.g., see [42].

As a last consideration, we would like to remark that, refgemslof the scenario
to which it may be applied (e.g., B2B or B2C), personalizati® not a value per
se. As discussed in the previous sections, a Web site tajldinie interaction to the
individual user, or customizing products and services omdividual basis, is not
necessary better than a Web site offering standard sofutinrther words, person-
alization should not be considered as a goal, but as a meaidimg the company
and the customers with some advantages. Indeed, the pkzatioa can be consid-
ered as an added value only if it represents an advantagenis td:

e CRM: i.e., if it supports long-term relationships betweba tompany and its
customers, increasing customer loyalty;

e Quality of the offer: e.g., the products and services ardered to individual
customer needs;

¢ Usability of the Web site: i.e., if the personalization oétimteraction makes it
easier for the user to navigate the e-commerce site;

e Backoffice integration: e.g., if the personalization supgpfiexible interoperabil-
ity between suppliers.

Many researchers who design and develop personalized ereora systems seem
to forget that the added value of personalization is notrg&riori, but must be

demonstrated within the context of any specific applicatior this reason, testing
personalized e-commerce systems with real users is of pamdnmportance; see,
e.g., the discussion in [82], [46] and in Chapter 24 of thislb[®7].

% The current basic standard for service discovery. See widiarg/
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