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Abstract—With the development of the Internet, E-commerce
growing at an exponential rate, and lots of onfiteres are built up to
sell their goods online. A major factor influencitige successful
adoption of E-commerce is consumer’s trust. For mewinknown
Internet business, consumers’ lack of trust has lnited as a major
barrier to its proliferation. As web sites provi#ley interface for
consumer use of E-Commerce, we investigate thguaesiweb site to
build trust in E-Commerce from a design sciencerapgh. A
conceptual model is proposed in this paper to desthe ontology of
online transaction and human-computer interact®ased on this
conceptual model, we provide a personalized webpdgsign
approach using Bayesian networks learning methogheimental
evaluation are designed to show the effectivenes web
personalization in improving consumer’s trust invner unknown
online store.

Keywords—Trust, Web site design,
Interaction, E-Commerce, Design science, Bayesiwwark.

I. INTRODUCTION
ITH the development of the Internet, E-Commerce

different website design strategies have differleviels of
ieffectiveness to build trust [3, 4]. In this papeg investigate
the design of website to build trust in E-Commeficen a
design science approach [5]. We propose a web paization
approach using Bayesian networks learning methaa.weéb
personalization, the web pages which consumerbrangsing
will be personalized to the specific consumer fithie analysis
of the user's navigational behavior in correlatieith other
information collected in the Web context, namelyucure,
content, and user profile data. Empirical experimeili be

carried out to evaluate this web personalizatiopragach in
improving consumer’s trust in E-commerce.

The rest of this paper is arranged as follows. iSec?
introduces the theoretical background of trust diog in
E-Commerce. The investigation of personalized welmsign

Human-Computerwill be introduced in Section 3, within a designiesce

framework. In Section 4, we propose a conceptuadehto
describe the ontology, based on which a persomhliEbpage

design approach is proposed. The design of expetahe
in Section 5. We conclude with

isvaluation is given

growing at an exponential rate, which offers greatontributions in the last section.

opportunities for businesses to significantly imgrahe way
they interact with their customers. Increasingipre and more
online stores are built to sell products or serwiggline.

Trust is an important element for the successfopédn of

II. TRUSTBUILDING IN E-COMMERCE

Trust refers to a consumer’s perception that aerihet store
can be relied upon and will deliver

E-Commerce [1]. Because of a deep-seated human weed, oy cts/services, despite the exposure to losingiuan

understand the social surroundings, online stoespecially
new or unknown online stores, are perceived to aonan
element of risk, which is a major barrier to bested. Studies
have provided evidence that trust in an onlineestsr built
through a belief that the vendor is unlikely to &gg in
cheating, a belief that there are safety mechanisrifisinto the
website, and by having a typical interface [2].

The website provides the key interface for conssmese of
E-Commerce. Previous empirical researches havelexy¢hat
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Internet shopping transaction [6] [7] [8]. Trust Internet
shopping is a fundamental theme in both acaders&areh and
practitioner activities [4] [8]. Factors that mafluence online
shopping behaviors have been identified based @offhof
Reasoned Action, Technology Acceptance Model, €tdq]
[9]. Practitioners have also been exploring weltsgies to
build consumers’ trust in websites, such as thadypseals of
approval, website endorsement by third parties siscportals,
satisfied peer customer endorsements, among offeeskin
Research and Studio Archetype/Sapient, 1999).

For a new/unknown online store, trust can be hbibugh
reputation categorization (e.g., associating witheputation
brand), unit grouping (e.g., extent of common cbignastics
shared between trustor and trustee), and institatiassurances
(guarantees, rules and legal resources) [9]. Ordtoees that
employ these three strategies are likely to in@¢hs potential
consumers’ initial trust [4] [7] [9].

While much of previous literature on Internet trassumes
that trust is built uniformly, researchers havelwetp question

the promised
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its appropriateness by arguing that trust could fdrened
differently in different cultures [3] [10]. One pieering study
on Internet-based trust building across cultureséported that
different web strategies have different levelsfééaiveness to
build trust in people of different cultures [3]. tollectivistic
cultures like Hong Kong, in-group members involvipegrs are
more effective than out-group members [3]. In tHellow-up
study, local peers (in-group) were also more eiffedhan firm
affiliation. It is suggested that one-design-fit-atrategy in
designing websites to build trust is not necesgdahe most
cost-effective for organizations. Specific web t&gges should
depend on the extent that they appeal to the spexiftural
traits.

Rooted in social identity theory [11], In-group ses
out-group categorizations explains why people ifenith

members of their social groups, share their atisiidnd behave

more favorably towards members of the group, coethdo
people not in the social group. Trust can be mdiectvely
built through unit grouping by presenting
characteristics shared between trustor and try&peSuch
ingrouping strategies could alter people’s perogystiof others
from out-group members to in-group members by dpugto

social identity and ties of the individual [11].

Ill.  RESEARCHFRAMEWORK OFWEB PERSONALIZATION

Web personalization is the process of semi-aut@aidyi
customizing a Web site to the needs of a specffar,uaking
advantage of the knowledge acquired from the aisabfsthe
user's navigational behavior (usage data) in cafiah with
other information collected in the Web context, Bdm
structure, content, and user profile data [12].aAmeans of
“mass customization”, vendors can personalize tbeiine
store for individual customers on a massive schB. [In this
section, we propose a research
personalization for trust building in E-Commenca trie design
science approach.

Web Personalization

E-Commerce for Trust Building
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Fig. 1 Research framework
As we can see from the Fig.1, the research is ceatpby a
build-and-evaluate loop. The build process is ausage of

commornctivities that produce the web site design apgrescwhile the

evaluation process provides feedback informatiah atetter
understanding of the problem in order to improvehbihe
quality of the product and the design process.
build-and-evaluate loop is typically iterating anmaer of times
before the final design artifact is generatedhmrnext sections,
we will introduce the build and evaluate procespegtively.

IV. PERSONALIZEDWEB SITE DESIGN
As stated above, the build process is in the contéx

E-Commerce environment, stimulated by needs foisttru

building, and guided by trust building theory foatidn. In this
section, we will first analyze the ontology of Ei@merce
environment, and present the guidelines derivedn ftoust
building theories. The BNSWP will then be presenteesolve

framework of wehe business needs.

A. Ontology

Design science approach addresses research thtbegh ~Ontology refers to the shared understanding of stoneain

building and evaluation of artifacts designed toetn¢he
identified business need [5]. Design science hggabts in
engineering and the sciences of the artifact, thedoncept of
which is the IT artifact. As in this research, theartifact is a
Bayesian network supported approach of web perizatiain.

As shown in Fig.1, the research framework is coraddsy a
build-and-evaluate loop. Bayesian Network Supportédb

Personalization (BNSWP) approach is built to adslthe trust
building needs in E-Commerce which is composedn§amer,
vendor, and online store. The BNSWP is evaluateh respect
to the utility provided in improving the trust in@®mmerce.
Theoretical background of trust building and websige
strategies provide guidance on how to design thiesite to
improve trust via web site design, while experina¢émtesign
methodology provide guidelines in evaluating thibty of the

approach..

of interest which can be used as a unifying fram&w
represent selected phenomena [14].
E-Commerce is proposed to analyze
environment.

Fig.2 is a conceptual model that partially représehe
ontology, including the entities and their relasbips in
E-Commerce. As shown in the picture, the onlingestoas
several components, such as portal, reviews, comsmand
news. The product is presented in the online stathk its
detailed information. Customer navigates the onlsiere
website, buys products and makes comments.

This ontology provides the instrument to analyze th

component of an online store and its relationshigh wther
entities, which is a foundation for web persondi@ato build
trust.

The

The ontology of
the E-Commerce
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S Bl included: (a) the collection of Web data and usdaad(b) the
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modeling and categorization of these data, (cattadysis of the
collected data, and (d) the determination of thb sie content
to the specific user.

Fig.3 shows the module of web personalization, tvhic
reflects the above steps. We use the ontology©@bBwmerce to
categorize the user data and Web data. The user atat
collected via web usage mining from the specifieris
information, including his/her browsing historyage logs, IP
address, operation system version, and his/her psdites.
From the ontology based categories, the specifiswmer can
be categorized from culture, nationality, prefertadguage,
location, affiliation, social network community,&preference.

PR Object property
Fig. 2. Conceptual model of E-Commerce B
g

B. Design Guidelines

Our design process is guided by the theoreticaldation of
trust building and web design strategy. Gty st —
When facing a new online store, consumers wouldgiee it Categories K
as an out-group firm rather than an in-group fi&n.in-group

refers to a social group that an individual peresivo be a E
—=|  Acquis

made + Source
. Data data

navigates

Customer

includes

buy

- Is_composed_of

Ontology based
Usage
Categories

Usage patterns

Web Usage
Mining

member of, and which the individual feels more elds, Sm}tg&
compared to members of the out-group. In-groupddcbe
classified into specific in-groups and generalizedjroups.
Specific in-groups have the feature of common-b@uth as @@
family, relatives, and friends while generalizeegioups share e

common identity, such as large group membershipp [1
To build trust for such out-group firm, in-groupistrategies

)

should be employed. According to Social Identitye®ty, the A&

effectiveness of in-grouping strategies to buildistr is w

contingent upon the psychological distance feltthedextent of

social similarity between the potential consumet te trustee Fig. 3 Module of Web personalization

[11]. As a result, common-bond in-group membersdiaedy to Bayesian network learning approach is used to aaatlye

be psycho]ogica”y closest to consumers followed b¢|ati0n between usage data and content data,etachune the

common-identity members, followed by local firms orPublished content. The Bayesian network approaciudpted
icon/elements. from [16], which sets up a linkage between the tiatal

Guideline 1: Linking out-group firm with local firm databases and probabilistic reasoning models. Asvrshin
(collaboration with local companies and local ingtonal Fig.4, the Bayesian network analyses the usagetdatéer the

assurances, etc.). social group information such as interest, locatiethnicity,
Guideline 2: Linking out-group firm with local Social group, according to which the web publishaogtents

Guideline 3: Linking out-group firm with local information will be represented as a form of inygowith the

common-identity peers (use social network fan§Pecific consumer.
recommendationsy b|oggers’ discussion). Tak|ng advantage of BNSWP, the website contentntihe

Guideline 4: Linking out-group firm with local Store will automatically be customized to the sfiecionsumer
common-bond peers (friends’ recommendations arziison  Prowsing it. BNSWP is expected to improve the comsts

about the firm). trust in E-Commerce, because of its in-group infation
Guideline 5: Linking out-group peer with local display on the website. We will introduce the ewailon method
common-identity peers (peers with local experience) for BNSWP in the next section.

Guideline 6: Linking out-group peer with local
common-bond peers (peers recommended by friends, or
common friends’ on the social network site).
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V. EVALUATION DESIGN

In order to realize a website in support of pertined
trust-building, an appropriate evaluation methoduith be
employed to address the effectiveness of web paligation in
building trust. In this section, a laboratory expamt will be
designed to investigate the performance of the gsep
personalized website and its impact on trust bugdn Internet
shopping. The performance of two websites will benpared,
one online store with personalized features andhanavithout
personalized features in trust building.

A. Propositions

Based on the theoretical background of this researe
expect that the personalized website would pronmgher
effectiveness in trust building than the un-per$iaed one:

Proposition: Subjects browsing the personalizedsitewill
have a higher trusting belief toward the onlinerestthan
subjects browsing the un-personalized website

B. Experimental Design

In the experiment, subjects will be asked to bippak from
an online bookstore that is unfamiliar to them. Aredogy
support will be manipulated (personalized websigrsus
un-personalized website). Dependent variable isstitrg
beliefs, attitude towards the bookstore and intento buy.
Items measuring trusting beliefs, attitude, andimgiyntention
will be adapted to the context of this bookstomnfrprevious
research.  Controlled variables include
characteristics (through randomization), and timailable for
the task.

participant

C. Experimental Procedures

The experiment will be held in a computer labonatand
each experiment setting will have 20 subjectsillta@mprise 5
minutes for briefing, 20 minutes for experimentd 4® minutes
for answering a questionnaire involving manipulaticheck,
control questions and probing questions.

D. Manipulation Check and Control check

Questions for manipulation check are used to deternme
success of the technology support (personalized®r Control
check questions of demographic details includeektent of
Internet usage, Internet experience, Internet sShgpp
experience and gender. Probing questions are asesséss the
underlying factors influencing trust building iretisubjects.

VI. CONCLUSION

Trust is critical for the success of Internet shiogpand
different trust-building strategies have differeftectiveness.
In this paper, we propose a web personalizatiorrcgmh to
build trust in E-Commerce from a design sciencespexctive.
Based on trust building related theories and bgguSiayesian
networks learning method, the web page that a cpesu
browse will be personalized according to the anslysspecific
consumer’'s profile data, navigational behavior, . efin
experiment will be conducted to evaluate the effecess of
the proposed approach in building trust of Intesteipping.
This study would not only contribute to the litena of trust
building and web personalization, but also provigédelines
for E-Commerce practitioners.
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