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PREFACE

p— — Welcome to the 1% International Conference on Electronic Business
: (ICEB) and the ¥ Global Conference on Internet & Information
Systems (G@OS) in Taipei. The theme of this ye
fiCreating Business Values through Innovations in Cloud
Services OWe have received 101 submissions and 60 papers are
accepted into the final program that consists of sixteen
sessions. Among them, 9 full papers and 22 abstracts are included in
) the Proceedings. To avoid copyright issue, those papers whose
(‘ authors intend to submit them to journal outlets are published in
Wil @ \ abstract format only. The topic areas of the papers in this conference
mcludeCIoud Services and Management, Data Mining & Business Intelligence, Digital Content Services,
E-service Management, Innovation & Knowledge Management, Internebéskhess, Mobile Services,
Online Consumer Behavior, Service Design Issues, Social Media@&n@rce, and other-lausiness
research issues.

While we celebrate the 14th anniversary of ICEB this year, ouorganizer, the Department of
Management Information Systems (MIS) at National Chengchi University (NCCU) is celebrating its 30th
anniversary. With these two festive occasions, it is our great honor to welcome DClsamg Chang,
Minister of Science and Technology from the Executive Yuan of Taiwan, and Prof. Edward Chow, my
long-time colleague who just newly assumed the role as President min&laChengchi University
(NCCU), to give us opening addresses. In addition, we have scheduled three keynote speakers: Pri
Patrick Y.K. Chau, Director of School of Business and Padma and Hari Harilela Professor in Strategic
Information Management from Urersity of Hong Kong; Prof. Vladimir Zwass, Gregory Olsen
Endowed Chair and University Distinguished Professor from Fairleigh Dickinson University in the U.S.;
and Dr. Ravi Sharma from Nanyang Technological University in Singapore. They will preserg¢batr
perspectives in big data, value-c®@ation, and trendcasting.

Following these speeches, we have produced two Industry Panel sessions to discuss the issues and tre
of creating business values from innovations in mobile and cloud servicesai¢ls will be held in the
afternoon of December 9 Tuesday from 1:30pm to 4:00pm. The panelists include industry experts fron
Chunghwa Telecom (Dr. Joseph Kuo), Ernst & Young Taiwan (Tony Chang), FarEasTone (Charlene
Hung), IBM Taiwan (Julian Lin), NationaPalace Museum (Dr. James Lin), SYSTEX Group (Fred
Chiang), Taiwan Mobile (Daphne Lee), and Taiwan Star Telecom (Shing Chu). We thank very much the
panelists and the diligent moderators: Prof. Ruwan (Ray) Tsaih from Department of Management
InformationSystems (MIS) at NCCU and Prof. Timin C. Du from The Chinese University of Hong Kong.

In the final session of the Opening Day program, we invited four editors, Prof. Vladimir Zwass, Prof.
Patrick Y.K. Chau, Prof. TindPeng Liang, and Prof. Marko Grinhageepresenting five leading
e-Business SSCI journal¥ournal of Management Information SystefRsE. Sharpe) &International
Journal of Electronic CommercéM.E. Sharpe)Journal of Electronic Commerce Reseai®CCU),
Information & Managemen{Elsevier), Journal of Small Business Managemédhtiley). They will
discuss the research agenda that give the audience directions for future research in electronic business.

This joint conference of ICEB and GCIIS is an excellent opportunity for the scholars likengame to

share research ideas and get informed about the latest development in theViieldsuld meet leading
scholars from around the world so as to establish a research network and engage in futur
collaborations. In this conference, there are 18€holars from 14 countries, including Australia, Brunei
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Darussalam, China, France, Germany, Hong Kong, New Zealand, Saudi Arabia, Singapore, Taiwar
Thailand, U.K., and U.S.A.

In closing, we would like to thank you for your participation in this confegewithout which it will not

be successful. We also thank all the speakers, panelists, reviewers, the program committee members
and session chairs, who all have contributed their effort and support to this confeSgmmal thanks

go to our conferere staffs, especially Laurence Chang, Thomas Chang, Michael Lin, Hsmahgn,

and Yuju Lin, to name a few, who have planned and executed this conference event tirelessly.

The conference is sponsored by NCCUDG®G sas (0lfledeioft e
Commerce, Ministry of Science and Technology, Ministry of Education, Ministry of Foreign Affairs,
Bureau of Foreign Trade of Taiwan, Department of Information and Tourism of Taipei City, and The
Chinese University of Hong Kong. There are sal/&oorganizers including Department of MIS at
NCCU, International Consortium of Electronic Business, Taiwan Chapter of Association for Information
Systems, Center for Industrial Network and TechnolBggbled Services at NCCU, ahaternational
Journal of Electronic Business We would like to thank all the sponsors andocganizers for their
generous funding and support. Finally, on behalf of the entire Conference Committee and the Imperie
Hotel staffs, we sincerely wish you have a very productiveraemorable experience during your stay in
Taipel.

Cordially yours,

Eldon Y. Li
Conference Chair of ICE&CIIS 2014
Chairperson and University Chair Professor of

Department of Management Information Systems
National Chengchi University, Taiwan

Decembe 2014 in Taipei
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Chen Wang, Peng& Cheung

A META -STUDY ON E-COLLABORATION
Gang Chen, Sun Yaten University, Lingnan (UniversityCollege, Inscheng@mail.sysu.edu.cn
Tianjiao Wang, The Chinese University of Hong Kong, tianjiaowang@baf.cuhk.edu.hk
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ABSTRACT
Collaborative activitiesacross organizationare common when conducting business onlifieere have been numerous
research results on different aspects of intganization collaborations through electronic means or in an electronic
environment.However, thaermé c ol | abor ati ond i n Ilitefatoreofreahas diffarenBigadngseAlss, r e s
a wide spectrum of technologiéss beerabeled as collaborative technolodpy. order to make the knowledge of the new
research field cagsive and accumulative, the paradigm of electronic collaborati@ol{aboration) has yet to be established.
Thus this papeaims to providea framework for eCollaboration from the perspectivifferent levels of involvementsf
inter-organization interetions. The framework differentiates the types o
underlines the core characteristics e€@laboration- joint intellectual efforts. Moreover, a content analysis on the existing
related literatures is conded, using the framework proposed. Future research directions in the field atsalssed

Keywords e-collaboration, cooperation, mestudy

INTRODUCTI ON
Collaborative activities are commonhen conducting business onling:Business in the integige era brings together
different parties in an electronic environment, manifested in the Internet, to work closely with each other to drive towards
values that are beneficial to these partiewaysthat are crucial to each parj.ow 6 c | o s edwork with pythersése d t
often determined by the collaborating parties and business processes that are involved.

In the past @ommerce era, industries mainly focused on conducting business transactions through electronic means
particularly on the Internetiowever, to facilitate and enable buying and selling products/services is only the first ste
benefit from the Internethe value created for merely fixing an exchange agreement is limited; therefomngerceguickly

reaches its limitationTo fulfill such an exchange agreement requires coordination and cooperateeréhe buyer and the
seller.It often requires services such as financial and logistics arrangements provitied pgrty service provider3he real

benefit of conducting businesm the Internet would come from the ability of conducting and aligning business processes,
sharing resources, or even intellectual exchange among these parties. We call these activities on thednsémess. e

These different types of interactionsftén referred to as collaborations) among buyers, sellers, and third party service
providers are one of the major themes-isusiness study [Scott & Kaindl 2000, Johnson & Whang 2002, Thuraisingham et al.
2002].Many researchers use two terms, collabeeatommerce and collaborative business interchangeably [Li & Du 2004] to
describe these interactions, while in fact the term commerce often refers-tmdbsgll activities only and collaborative
business emphasizes the more extensive-anggamnizatiorinteractions in éusiness

Nowadays, there are a number of empirical studies, theories and models building, and technology and application developme
works in Information Systems research, concerning the-amggmization collaborain in electronic evironments.The use of

the term O6coll aborationd varies wi dedeyen withid thea samesantelor c a s ¢
exampl e, coll aboration in 6so and so6 is enabl adbelly el
throughout within the organizatonSuch ki nd of col |l abor at i o-orgardzation workflovo t a
integration or <coll aborative product designd as the int

more than just electronic communications, but more of interactivity that can be achieved among the designerddraay any
fashionnHow should we distinguish these two O6typesd of col |
difference®

These views suffer from the same underlying need where interactions are required independent of the closeness, or integrat
that collaboration calls fof his inconsistent and interchangeable use of the term hinders the clear research directibies to ena
collaborations in -@BusinessWe can so far as to say that collaboration is about interactions between two or more organizations,
if the interactions are the same in an electronic environment, or in the Internet.

Also, a sensible question to ask iattlwith the existing Internet technology, whether or not two organizations can collaborate
electronically The answer i s Ayeso if ¢ o Informaiian ramang organizatiend@ many me a
researchers who are working on iréeganizationworkflow integration or collaborative product design, their answériiso . 0
Our next question auld be what collaboration iff.we can facilitate workflow integration and/or collaborative product design,
does it means we can facilitate coblbmation?Last but not the least, we would like to know what have been achieved and

The Fourteenth lmrnational Conference on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Decefthe2(®BL.4
1



Chen Wang, Peng& Cheung
subsequently what still needs to be done foriatganization collaboration

To answer these questions, we need to have a clear understanding of electronic collabamitadvo(eion). It is important
for the research community to reach a consensus on the understanding for the field to continue Atewglambiguous
paradigm can serve such propose therefore is crucial for the development of a scientific figldtHly. paperwe are
proposing a paradigm foradllaboration

DIVERSED VIEWS
Collaboration has been broadly investigated in various fields, such as corporate gov&jnangarization behavio], and
marketing research]. Collaboration could develop as driveroh technology advances, from integanization research,
and/or from the push ofBusiness.

As the advancement of information technologies, organizations become easier to interact with others electiomioalipe
inter-organization activities rayes from simple data or document transmissions, information sharing to complicated virtual
teamwork, knowledge sharing, or distributed joint decision makidging collaborative technologies to enable
inter-organization collaboration has been extensivebnhmted by many researcheltsis believed to bring significant benefits

in R&D [5], Business Process Reengineering (BRAR) Jupply chain 7], logistics managemen8], and so forthHowever,

the O6coll aborationd i n t leemeans tiffeferdlylamaie somnaex@nplest e ms r esear

Kollaborative learning. Computere di at ed col |l aborative | earning am@rntg in
typically utilized such technologies as email, discussion board, file transfer, andodmrto enable participants learn as a
group without physically meeting each oth&f][ The use of the technologies makes the learning process cooperative and
grouporiented, resulting in enhanced student learning and evaluation of classroom experiences.

Kollaborative filtering. Goldberg et all]] proposed an experimental mail system, one of the early collaborative filtering
applications, which allowed the people to help others by recording their comments to the documents tihegvesadet al.

[12] developed another experimental system that automatically recognizes and reuses recommendations from Usenet ne
messagesAs more collaborative filtering systems emerge, the performance evaluation of the systems becomes important
Herlocker et al. 13] empirically examined a number of key factors that were used to evaluate the collaborative filtering
recommender systems. t is to note that these systems/tools featu
comments without constraints oxpectation of direct rewardslere, cooperation and growpiented are no long what the
6coll aborationd6 stands for.

KCollaborative business process. Going beyond the business document exchange between business partners, m:
inter-organization interactiws, which are often labeled as collaborative process, have been invesRgaflednathan and Yeh

[14] proposed an approach to determine the optimal number of retailers that a manufacturer should partner with in such
collaborative process as the continsoreplenishmentFurthermore, Welty and BecerRernandez 15 argue that
computefbased interaction technologies (e.g. ActionsWork Metro, labeled as a business collaboration software, which record
and manages the human interactions in a business prazmssenhance the trust among supply chain partiérs.
6coll aboration6 in these studies implicitly meansdualoor d
business interests.

Kollaborative engineering or collaborative idesAs production and operations becomes more specialized, there is an
increasing need for organizations to form a team for joint deSigilaborative engineering allows individuals or organizations
to compose a team of experts and work on a same peojectirrently 16]. Computersupported collaborative design was
prompted to incorporate many interdependent design issues in the design drgcé@gpitally, these systems/tools provide
facilitations to the intellectual exchange among the participamtdvied in collaborative engineering or desilytareover,
collaborative design accentuates to reach a communal acceptable solution or design.

The aforementioned 6coll aborationds ar e endowed Thei t h
6coll aborationé in collaborative filtering mainly invol
does not require to actively form a group (feature of collaborative learning, engineering or design) to achieve a common goa
The6col |l aborationd in collaborative |l earning primaridy r €
prefix 6écollaboratived in col |-lavblmtelliedtual interactoassfor gint designe c i al | y
These diverse views on what the o6collaborationd shoul d

development and knowledge accumulation within the research communityotiéleoration.Looking on the bright side, the
various intepretations provide considerable insights to conceptualize-onganization electronic collaboratioim these
studies, the involvement of multiple parties is frequently mentioned, gnepted or working together are often required,
and shared visionr@ common goal are not rarely highlighted.
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E-COLLABORATION FRAMEWORK
Taylor-Powell et al. 18] proposed a conceptual interpretation of collaboration and other related terms (e.g. coalition and
cooperation) for evaluating the works of collaboratives @.egroup working together to achieve a shared vision) within
educational program3he research also identified five types of relationships among parties (i.e. communication, contribution,
coordination, cooperation, and collaboration) and proposed sordeligas for evaluating the collaborative process of the
educational programs.

Using the set of terms, we propose a framework for-imiganization ecollaboration (Figure 1)Some important features of
the interorganization interactions are specified.

In our framework, communication is fundamental, supporting dialog and common understanding, while contribution benefits
multiple parties by mutual support based on communicaf@wordination further integrates parties by matching their
individual needsand adjusting activitiesTo achieve common goals, cooperation or working together is typically necessary.
Furthermore, collaboration comes when exchange of intellectual thinking or share of knowledge is required.

e-Collaboration:

X Working together with joint
e-Collaboration intellectual effortsin
electronic environments
Cooperation:
o o Working together with
8 8 common goal
o kel
= X Coordination:
8 2 M atching needs and adjusting
S S activities for more efficient and
effective
Contribution:
Contribution Mutual information exchangesto
support other soefforts

Communication:

Communication Dialog and common under standing

Inter-organization Description
Interactions Description

Figure 1 Types of Inter-Organization Interactions

Here ecollaboration refers to the process of working together with joint intellectual efforts in an electronic environment.
Information technologies are used to facilitate the parties to work together and to centithyoint intellectual efforts.
E-Collaboration can facilitate the offering of existing or newly created common products or services with reallocation of
controlled resources among multiple parties.

With respect to each type of the interactions, diffie information technologies and tools are often requifed.example, if

two organizations are going to communicate electronically, UDDI (Universal Description, Discovery & Identification) may be
used to discover and identify each other in an electramiironment, and such technologies as XML, DTD, and namespace
can help establish common understanding between the two pAditgo-party communication is established, SOAP may be
used by an organization to contribute other organizations by offeriogmiafion with direct rewardsdith these bases,
organizations may leverage such process management techniques as workflow description technologies to coordinate th
business interactions, or use such group support systems as CFPR (Collaborative Marauagting, and Replenishment) to
cooperate with other parties and achieve common goal as a dterdpermore, organizations can collaboratively make
decisions or design new products with advanced information technologies that allow them exchaagmahtiélinking, and

share knowledge.

META -STUDY
I n order to create a cohesive view out of the existing
conducted using the framework proposed.

Selection of Studies
We develop théollowing criteria to identify the related literatures that are to be included in this content analysis.
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Table 1Research Methodologies Used in the Research on Electronic Collaboratior2(Q299

Methodology| Empirical Case study | Experimenta| Technology | Modeling | Meta-analy
study or field study | study development sis
(Survey) or system
desian
MISQ 5 5 1 1 1 3
JMIS 16 5 1 5 5 0
ISR 11 1 3 0 0 2
&M 19 8 6 1 2 1
EJIS 6 11 2 2 1 0
DSS 5 4 2 15 4 1
CACM 1 9 0 11 2 3
Sum 63 43 15 35 15 10

As electroiic collaboration is typically driven by technology advancement abdsaess, we limited our literature search to
those studies in Information Systems resea¥Wh. searched for related works in the respected journals, including MIS
Quarterly (MISQ), Joura of MIS (JMIS), Information Systems Research (ISR), Information and Management (I&M),
European Journal of Information Systems (EJIS), Decision Support Systems (DSS), and Communication of the ACM (CACM]
These journals are consistently ranked as leadif®)jduirnals [Rainer & Miller 2005, Lowry et al. 2004].

Secondly, we examined each issue of each volume of the journals published in the last fourteen ye2@4719%s time
range is determined largely due to the evolution of Web technologie®fooliaborative activities [Chu et al. 2007].

Thirdly, we conducted the search using the phases, including communication, contribution, coordination, cooperation
electronic collaboration, collaborative technology, collaboration, collaborative comnaerdesollaborative busines$he
academic search engines, including Science Direct, EBSCO host, IngentaConnect, and ACM Digital Library, were used ti
ensure we do not overl ook the r e [lhetrécks tizar havieraaltckirgy phade anlthe | e d
article title, in the authesupplied abstract, or in the keywords were identifidtereafter, the articles identified by the search
were screened to exclude the unrelated articles that do

Having the comprehensive search and screen, 181 related articles were found.

The Analysis

The abovementioned articles were reviewed and outlined from the following aspects, such as research methodologie
information technologies or systems, resedsslues or topics, and research findings. We also coded the articles using the
framework proposed.

Research methodology used

While a wide spectrum of research methodol ogi es (Tabl e
environments,hree methodologies are widely used, i.e. empirical study (survey), case study or field study, and technology
development or system desighgenerally supports that the research of electronic collaboration grows as-discidme

area of Information Btems (IS), Computer Science (CS), and Organizational studies (OS).

Moreover, the leading IS journals seems to prefer to publish certain types of research works in terms of research methodolog
MISQ, EJIS, and CACM appreciate the distinct outcomesacs® / f i el d studies of the O6coll
ISR tend to accept the empirical works with a considerable number of oljedis.the technology development or system
design, DSS and CACM publish a number of design wdtks.also notedhat 1&M maintains a balance of the variety of the
publications in terms of research methodology.
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Table 2  Research Issues in the Researckcofl@boration

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Digital network
Ontological Collaboration with
c Effectsof Role of structu?e of on product collaboration;
LS : Virtual team for| collaboration or| interpersonal design; IT-based
g V::gjv\a;l treoaézégr new product: Eﬁi?:aciifolg—_ Gl performance; traits; kza‘;\’rﬁdge Collaboration | featureswith Social capital
S Techpnology. Innovation; Collabor. aﬁv a Collaborative Effects on Social tiegén dal on decision knowledge [ on knowledge
3 S Nonconsensug S - engineering; virtual team; knowledae quality; contribution; integration;
% P negotiation 9 9 | Collaborative | Collaboration o gn Knowledge | ITinnovation
writing inhibitors collaborgation construction; |on collabor atior
Wikis; Distributed
leadership
5 L Fiteffects Meeting [act qf PHOEEES A Boundary
-2 | Leadership in Ptk collaborative technology s
£ | team building; between task, | o s of socia  SatSfication conflict Groupwareon|  challenges; | /T adoption;
g ! structure, and o Virtual team (LT 77" | Emergence of
g Technology : capital; buildi management productivity CPFR; .
S integration [PIEEEEL ufding style on Horizontal S el
O Virtual reality ) team
performance cooperation
IT integration ElSEse
Annotated for supply process
5 Horizontal - Sh management
S o ) Business chain; .
© mechanism; E-commerce - Enterprise p - system,; Challenges with
= . Organization i HyperChain coordination .
5 | Challenges of| application TTET application Semantic o — Agile group
o IT design y integration . p ! integration; coordination
o |. . technology. Workflow; 9
O | implementation Process or’tal Semantic’e ICT and
p . coordination
business
performance
Awareness
- Content profilin Knowledge wek displays;
S | demonstration; s sterr?' Multimedia IT-enabled portal; Trustand Information
_.5 Development F?,eople’ e Collaborative | Virtual cities I s gt Electronic reputation diffusion on
= approach of A system Web mining . knowledge system for bidding
8 multiagent ) repository online service behavior;
s Expert finder
ystem Taskrelevance
assessment
5 Access control
T . . Agile
o .
s Mo.blle & Transaction Datac‘entlrlc Integration
S wireless rotocol design; Modelin
E technology p Data model 9 X
g Language;
o P2P network

Research issues or topics addressed
Here we shape the research landscape of electroniba@ltaon in terms of research issues or topi¢® important research
issues were identified and were categorized using the framework proposed (Table 2).

As to the current research related toolaboration, virtual team is one of the major researchatdjThe technology adaption
[19], the radical innovation2[0], and the impact of heterogeneity and collaborative conflict management2ifiyleaje been
explored in the inteorganization virtual teamA number of challenges to the intmrganization iteractions have also been
addressed, such as nonconsensual negoti€Rjn gollaboration inhibitors [43 and distributed leadershif24]. Moreover,
such applications as collaborative engineertj, [and collaborative writingZ6] have been consieralte studied.

If multiple organizations intend to work together with others, how to develop a team with the right partners in a right way i
important.Volkoff et al. [27] addressed the key leadership roles in different stages of the development anceitailem
process of a teantluang et al. 28] empirically studied how a group support system (GSS) may be used to foster better team
cohesion, better team commitment, and better collabor&&sides, Dennis et aR9| proposed a FiAppropriation modeto
address the fit between the task and the GSS structure and the appropriation that involves the structure and thieeprocess.
outcomes of cooperation have been addressed in terms of meeting satisdé@fticorjporate productivity and operatiorsl],

and supply chain performancg?].

A number of existing researches related to coordination concentrate on the architectural design or the use of the informatic
technology, such as-commerce application design [3%nterprise application integrationrghi et al 2003], annotated
technology [34 semantic technology3f], and business process management sys88in Challenges associated with IT
implementation and group coordination have attracted considerable research3fforts [

Moreover, it is esily observed that existing literatures related to contribution have developed a number of business
applications, while those literatures related to communication endeavors to respond to the new needs raised by the high
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levels of interorganization inteactions.

Correctness of term use

As mentioned, researchers are using the terms abmltadoration inconsistently and interchangeably throughout the years.
Studies that address the topic may misuse term byaaiening or undeclaiming them. Thereforeve apply our paradigm,
which provide a clear definition and understanding of collaboragtated concepts, to judge the correctness of term uses.

There are three special issues related to the research on electronic collaboration (i.e., Collabioaivéd>asign
Environments and Global Applications of Collaborative Technology in CACM in 2001, and Emerging Issues in Collaborative
Commerce in DSS in 2007) in our pool of articles, resulting in a sudden increment of the number of the related 20@dles in
and in 2007, respectively. Thus, the thyear average of the number of related articles is reported to alleviate bias. To specify,
we include the studies in the current year as well as the previous two years when judging correctness of terrtteeused in
articles.

By referring to our proposed paradigm, articles are classified aslaered, undeclaimed and correct. After a removal of 7
articles that do not claim any of 5C terms, 174 articles finally enter into the classification. The perceetaffecategory is

reported in Figure 2.
Over-claimed
= Correct
® Under-claimed

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%

20.00%
10.00%
0.00°%

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Figure 2 Correctness of Term Uses in Research onG@ollaboration (2001-2012)

We observe that the number of studies which -@l@m the collaboratiomelated concepts is more than those wotEm
them, as expeted. It implies that researchers tend to regard what they investigate asiévghgrpe of interaction.

Furthermore, the inconsistent understanding of concepts appeared in the earlier studies have caused lots of misuses of ter
However, as the figer shows, the correctness increases significantly after 2007, which indicates that researchers graduall
reach a consensus in recent years. This convergence also provides evidence that our paradigm portrays the trend
understanding-eollaboration well.

DISCUSSIONS

Major Research Themes

With the review of the O6coll aboration6 articles, we a
inter-organization relationships or structures, and information technology or collaborative tgghingdarticular, and identify

the corresponding important topics by the idependence between the key contents (Figurél@e we simply label the
inter-dependence as taskchnology fit, taststructure fit, and structwtechnology fit, respectivelybix research themes in the
research of electronic collaboration are then identified.

X Collaborative
& technology

Inter-
> organizatipn
Taskstructure fit relationship

Intention of
interaction

Figure 3Six Research Themes in the Research of Electronic Collaboration

(T.1) Collaborative technology. Section 4.2.2 elaborates the state of the art of the tevbriisahat facilitate or enable the
collaboration in electronic environmenihe research in this theme often requires the researchers with considerable expertise
in Computer Science.

(T.2) Intention of interaction. As the increasing globalizatioganizations need to work closely with partners, thus creating a
number of different needs in terms of intgganization interactiond.he existing practical needs (such as joint design of new
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product, the sharing of knetwow) and the prospects (such asl®ienabled supply chain integration) would considerable
drive the growth of the research on electronic collaboration.

(T.3) Interorganization relationship. The impacts of the aryanization relationships or structures (such as corporate
alliance, vitual team, and horizontal integration) on electronic collaboration have been stioliegler, having Table 2, an
academic researcher in Organization Studies is likely to find that there are a number of related research questions have 1
been addressed.

(T.4) Tasktechnology fit. Here a systematic approach with evaluation techniques have to be developed to assess the f
between the task (i.e. the intention) and the collaborative techndtogycommon that in different research context (i.e.
different types of intetorganization interactions) the fit may change.

(T.5) Structuregechnology fit. Typically, the configuration of interganization relationships (such as trust and reputation)
would considerably affect the implementation and the outcafn@gollaborative applicatio®n the other hand, the advanced
collaborative technology often drives the organizations to work closer.

(T.6) Taskstructure fit. Here would be a research topic in the field of Organizational sthidesthinking is needg with
respect to the new research context of electronic collaboration.

Future Research Directions

We further draw the roadmap of electronic collaboration by integrating the above research themes with the frameworl
proposedA pyramid of research themes electronic collaboration is then constructed (FigureWith the pyramid, the
existing research outcomes could be easily articulated in a cohesivevioesvimportantly, the holes on the pyramid can be
easily identified, along with some of the imgont future research directions.

As an academic research field, electronic collaboration is far from maheduture research directions can be portrayed by
answering the following questions: (1) are the existing technologies sufficient to enablat@iattual efforts; (2) does the
selected collaborative technology fit well to the emerging needs of theongimization interactions; (3) with respect to a
certain type of interaction, are the intgganization relationships appropriately develgpeing the collaborative technology.

If you were an industrial practitioner, the following questions may be important to you: (1) are joint intellectual effosts a
to my business; (2) does my business relationship fit to my business needs (3) dogsargte select the right collaborative
technology, with respect to my business needs and my business relationships with partners.

Collaborative
Intentionof / . technology

interaction

Inter-organization
relationship

Figure 4The Pyramid of Research Themes of Electronic Collaboration

In this paper, the diverse existing views on ktteganization electronic collaboration are revieweftamework is proposed
to make the views cohesive for the emerging field of electronic collabor@tiercore of ecollaboration is underlined.
Moreover, a content analysis on the related literaturesniducted using the proposed framework.

For future research, it should be interesting to see a mathematical illustration of the frarAeveottiensive review on the
respected articles in the O0pur ed | oslikalydolcentriute to e mew fiekd efr S
electronic collaboration.
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ABSTRACT

Although the importance and value of wearable interface have gradually being realized, wearable interface related sechnologi
and the priority of adopting these technologies have so far eat dlearly recognized. To fill this gap, this paper focuses on

the technology planning strategy of organizations that have an interest in developing or adopting wearable interface relate
technologies. Based on the scenario analysis approach, a techpldoging strategy is proposed. In this analysis, thirty
wearable interface technologies are classified into six categories, and the importance and risk factors of these oategories
then evaluated under two possible scenarios. The main research findinge the discovery that most brain based wearable
interfacetechnologies are rated high to medium importance and high risk in all scenarios, and that scenario changes will hav
less impact on voice based as well as gesture based wearable interfaocgehnThese results provide a reference for
organizations and vendors interested in adopting or developing wearable interface technologies.

Keywords Wearable interface, scenario analysis, technology foresight, strategy.

INTRODUCTION
The ter me diwetaerrafbdced refers to the methods and devices
wearable devices and the human who wears the devices. Theilmatdime interface of a wearable device, an accessory, a
vehicle, a ship, a robot, @n industrial operation process is often referred to as the wearable interface. In a wearable device,
the wearable interface can be used to deliver information from device to user, allowing user to control, monitor, record, an
di agnose t heandneral shatus thrdughsniediasslich as image, video, radio, software, etc.

The wearable interface industry can be considered to include vendors of technologies, products and services that enable us
to access other products, resources and servicesaldle interface technologies have a major impact on the products, services
and business models of the IT software and hardware industries. Wearable interface has therefore become the emerging scie
and technology that has drawn the most attention fiwenlT software and hardware industries in the wake of mobile
computing era. The broad scope of the industry, as well as the fact that it spans both the enterprise and consumeassmarkets,
led to much discussion on its future business potential as well.

Presently, major IT firms worldwide such as Apple, Google, Facebook and Intel are all exploring possible business
opportunities in the wearable interface generated market. However, what is the scope of wearable interface technologies? A
what are the podsle outlooks in terms of the importance as well as the risks of these technologies? These key questions nee
to be answered before one can have confidence in the accuracy of technology strategy planning. To assist IT vendors movi
forward in the emergingvearable interface market, this research aims to explore possible planning strategies for adopting or
developing wearable interface related technologies. To achieve this objective, a systematic approach of scenario analy:s
followed by technology strategyanning is conducted.

LITERATURE REVIEW

Wearable interface technologies are diverse and numerous. Various research works have been done in this filed. k a traditiol
computer system such as laptop or notebook, mouse and keyboard are standard izser deteices. In recent mobile
computing devices such as mobile phone or tablet, mouse is replaced by finger touch and keyboard is replaced by pen input
virtual keyboard. In the emerging wearable devices such as brace, watch and glasses, otheuseraiesiot interface need

to be employed to facilitate convenience and usability. These may include applying human voice, eye balls, touching, gestur
brain signal and even context information. In the following, research highlights of these noviacéntedhnologies are
introduced and reviewed.

Voice based wearable interface

This category of technology enables computing devices to receive, interprete and respond to human voice or natural languag
Takao et al. [25] provide unique concepts calleduatio user interface to emrdinate and communicate more effectively
multimedia information. Chua et al. [5] propose a design solution of integrating both voice and data communications wireles:
applications, such as mouse, headset and data port, intgle d@vice based on Bluetooth technology. The results show that
the new mouse design is introduced to reduce the data rate needed for the mouse through wireless link.

Rodger and Pendharkar [22] investigate database communication issues peculiar foanseice@ctivated medical tracking
application. The study exams the impact of gender, speech speed, user's technical experience and their interactions, on
performance of speech recognition system in a mobile field environment. The results inditate thser's gender and
computer experience has a significant impact on the use of voice interface as an input to a medical database of patient sic
and symptoms in a mobile healthcare fieldwork environment.

Chleborad et al. [4] evaluate the voloaseddata entry to an electronic health record system for dentistry by comparing three
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met hods of storage data of the patients in the yetodd of
controlled by keyboard and a lifetime dalntealth record controlled by voice. The results indicate that the paper dental card is
the most rapid method, but not the best for medical documentation and dentists.

Visuals based wearable interface

Visuals base technologies deal with the utilizatibihaman vision and eye activities to interact with computing devices. Li
and Mao [14] build the framework for Emotional eye movement generation based on Geneva Emotion Wheel for virtual agent
The results showed a higher rate of recognition of the agtatded emotion. Ramakrisnan et al. [21] evaluate user interface
design of Leaning Management System by analyzing studen

analysis from the student 6s eeyesigrissizesiklieanmg Maaagement Systemn di c at

Wu [31] review the representative theory of interactive behavior, eye tracking technologies and related studies toediscuss tt
utilizing of interactive teaching and integrated application in technology hakitienized ways of teaching and learning. The
results indicate that the eye tracking technique can be expected to link directly together with computer and apply th
immediate feedback to the learners, or teachers.

Jowers et al. [10] explores the potehti& eye tracking as a computaided design interface for a tvdimensional sketch
editor. The results are positive and indicate the potential for eye tracking as an interface for supporting shape érploration
computeraided design. Vela'squez [28] inttuces eydracking technologies for collecting and processing data originated by
web user ocular movements on a web page. Thidragking tool can improve the effectiveness of the current methodology
for identifying the most important web objects framé web user 6s point of view.

Muensterer et al. (2014) look forward to evaluate the next generation Google Glass device and provide feedback to help wi
the future development of a specialized Glass for tomor:

Wang etal. [30] use eydracker to track the eymovement process for investigating how website complexity and task
complexity jointly affect users' visual attention and behavior due to different cognitive loads. The results show that task
complexity can moderatbe effect of website complexity on users' visual attention and behavior.

Tactile based wearable interface

This category of technologies provides human interactions with devices through touching interfaces. Browne and Anand [3
investigated the effectivess and enjegbility of three user interfaces used to play an iPod Touch scroll shooter video game.
The empirical results show that the accelerometer based interface was the preferred interface and the interface in whi
participants performed best.

Irwin and Sesto [9] evaluate performance and touch characteristics of individuals with and without a movement disorde
during a reciprocal tapping touch screen task, where the outcome measures include number of correct taps, dwell time, exer!
force, and implse. The results indicate that the rdisabled participants had 1.8 more taps than participants with fine motor
control disabilities and 2.8 times more than those with gross motor impairments.

Rydstrém et al. [23] compare two contemporary types -@@irmultifunctional interfaces, including a touch screen interface
and an interface maneuvered by a rotary control. The simulation results show that both interfaces affected the lakeral contr
performance, but lateral control performance deteriorated teatey extent when the touch screen interface was used.

Radhakrishnan et al. [20] compared the performance of two finger-basgd interaction techniques, including drag state
finger touch and track state finger touch, and a standard mouse devicedombter aided design modeling operations. The
results indicated that both the task completion time and error rates are statistically the same for both the firggseiuch
techniques. The mouse device outperformed both the finger-asgd techniqueand yielded statistically better results in
terms of task completion time and error rates.

Gesture based wearable interface

Gesture based wearable interface are innovative technologies originated from gaming devices. This category of technologi
employssensing devices to detect, recognize and predict human hand, arm or body movement. Nilsson [18] presents tt
collection of user interface design patterns for mobile applications. One important finding indicated that the patteios colle

is best suitedor experienced wearable interface developers wanting to start developing mobile Uls.

Kurita and Nishikubo [11] propose a roontact technique for the measurement of human hand motion for applications
humanmachine interface. This technique can be usedsdtect the difference of electrostatic induction current, and the
direction and velocity of subjectds hand movement.

AlvarezSantos et al. [1] present the gesthesed interaction with voice feedback for a tguide robot. The guide robot was
successflly tested in several real world environments.
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Brain based wearable interface

This category of technologies aims at transforming human brain activities into instructions for conducting devices. &offey et
[6] overview of braifimachine interfaces apf@ohes and explore suggestions for space applications. The study suggests that
the performance limitations of current Briamachine interfaces may reflect the incomplete information ofimessive

signals rather than merely a lack of maturity of the teldyyo lafiez et al. [8] describes a spontaneous-ineasive
electroencephalography based biraiachine interfaces. The results show that the efficiency and accuracy with six users have
been evaluated making different experimental tests. Lee et al. [I}gg@ new brain computer interface method combined
with eye tracking for 3D interaction to analyze depth navigation, including selection amtintensional gaze direction. The
results indicate that the feasibility of the proposed 3D interaction metiragley® tracking and a brain computer interface.

Leeb et al. [13] transfer braitomputer interfaces beyond the laboratory, and application control for-disédrled users. The
results show that all participants who achieved good BCI performances tsmuttbatrol the applications successfully. U beda

et al. [27] describe a Shared control architecture based on RFID to control a robot arm using a spontarienashinain
interface. In this study, a six degrees of freedom robot arm with a gripper attaclitsdend effector is controlled using an
spontaneous brdimachine interfaces to perform pick and place operations. The results show that four volunteers have
successfully controlled the robot arm.

Vourvopoulos and Liarokapis [29] evaluate the commeimiaini computer interfaces in real and virtual world environment.
The results indicate that robot navigation through commercial-baaiputer interfaces can be effective and natural both in
the real and the virtual environment.

Context based wearable iterface

Context based technologies make use of possible sensing and recognition of context information to interact with device:
Perrin et al. [19] propose a novel semitonomous navigation strategy designed to minimizing the user involvement. The
resultsshow that the navigation strategy is successfully tested both in simulation and with a real robot for low throughput
interfaces.

Mascarenas et al. [15] explore a new paradigmperative humamachine structural health monitoring. The premise of this
paradigm is the idea that a human cooperating with a machine will always significantly outperform a machine or human actinc
independently. Cuin and Honkalal [7] experimented with integration ofbaséd social networking services into mobile
devices' main ey interface. The results indicate that it is feasible to construct an alternative device wearable interface thal
supports integration of Web content across applications and services viditipgr

Broll et al. [2] investigate the design, usabilitydanser experience of muliiser interactions on dynamic Near Field

Communication (NFGllisplays, and evaluated the performance of dynamic-tiBflays, interactions among users and the
interplay between mobile devices and large displays. Neira et alpifd@dse an Adaptive Human Machine Interfaces (HMI)
Builder to incorporate in most of the Android devices in the market.

Tesoriero et al. [26] propose a novel solution that combines social software with context awareness to improve user:
interaction in pblic spaces, such as mobile devices and RFID.

RESEARCH METHOD
Scenario Analysis
Scenario Analysis (SRI [24]) has been applied in various domains for forecasting trends in the development of technology
Different versions scenario analysis methods haen lpFoposed (Mietzner and Reger [16]). It is employed in technology
portfolio planning process (Yu [32]) to assist in the strategic decision necessary for finding the feasible plan of resource
allocations among available technologies that best fits theofj@a organization. Scenario Analysis is also a method used by
futurists to develop future situations in order to facilitate strategic action plans and to create visions for the future.

The key steps of scenario analysis process are as follows.

Idenify significant impact variables for scenario construction.

Propose possible scenarios by exploring combinations of impact variables.
Construct a set of technology alternatives and classify them into groups.
Generate a set of technology assessiinéitators.

Evaluate the technology alternatives by technology assessment indicators.

agrwNE
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Figure 1. Research framework of a technology planning study.

Expert Panel

To conduct the technology foresight study, an expert panel was selected with fifteaim dxperts selected from the IT
industry. This expert panel consisted of the following members:

Three R&D managers of publicly listed wearable device manufacturers.

Three consultant managers of publicly listed IT services firms.

Four CEO and VRRevel executives of independent software vendors.

Two project managers of publicly listed telecom operators.

Two product managers of publicly listed sportswear.

One member of technical staff of government supported think tank.

oukrwnE

A facilitator led he expert panel discussion sessions by following the steps above. Activities in these sessions included ope
discussions, anonymous voting, as well as the administration of surveys.

RESULT
Decision Criteria
To identify decision making criteria, expert ghmiscussions were conducted concerning decision making factors from the
social, political, economic and technological perspectives. Possible decision factors were discussed, such as theoolarket outl
for a technology, as well as the competence of ttesiny to acquire this technology. The final set of indicators is summarized
in Table 1.

Table 1. Major decision factors

Decision factors Issues
Social factors 1. Availability of wearable device for quality of life improvement for general publ
Technobgical factors 1. Entrance barrier level of wearable interface technology
2. R&D strength of the local wearable device industry
1
2
1

Economic factors . Strategic benefit of the enterprises adopting wearable intéefelmeologies
. New business opportunitgrfthe local wearable device industry

. Strength of wearable interface technology enhancement policies of governm

Political factors

Candidate Scenarios

There are many different scenario alternatives which organizations may select for wearabkeitéetnology trends. Impact
variables which are most likely to affect the scenario development were identified by the expert panel. Through evaluation
from different combinations of these variables, final choices of scenarios were then determinetheAf&pert Panel
discussions, the scenarios were labeled and elaborated upon. The results are illustrated in Table 2.

Table 2. Candidate Scenarios

Global Market Technology Vendor Final Scenario
Outlook Breakthrough Competition Choice and Naming

Good Fag High Big Torrent
Poor Fast High

Good Slow High Sluggish Stream
Poor Slow High

Good Fast Low

Poor Fast Low
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Global Market Technology Vendor Final Scenario
Outlook Breakthrough Competition Choice and Naming
Good Slow Low
Poor Slow Low

A detailed description of the scenarios is as follows.

1. Scenario: Big Torrent

In the Big Torrent scenir, the foreseen global economic situation is strong, and the worldwide IT spending outlook is in good
shape. At the same time, with the progress of continuous research in both industry and academia, the development of weara
interface technology is expencing a major breakthrough.

2. Scenario: Sluggish Stream

In the Sluggish Stream scenario, the foreseen global economical situation is strong, and the worldwide IT spending outlook
in good shape. However, the progress of academic and industrial leeatalface technology research and development is
slow. As a result, potential users may relocate their resources to other areas with more promising technologies.

Candidate Technologies

To assess the possible wearable interface technologies for tlesgadogcenarios, another technology expert panel of twelve
members was formed. This panel differed from the previous panel. The purpose of a different expert panel was to assu
independence between technology planning activities. Wearable interface dggtotata were collected by interviewing these
panel members, as well as from secondary data which included vendor propositions and research literature. The fieal list of t
most promising wearable interface technologies is exhibited in table 3.

Table 3.Candidate Wearable Interface Technology

Category Technology

VO1: Voice recognition

VO2: Voice synthesis

VO3: Natural language processing
(VO) VO4: Audio display

VOS5: Acoustic wearable interface

\oice based wearable interface

VI1: 3D visualization and 3D printing
) ) VI2: Eye tracking

Visual based wearable intecka VI3: Video streaming

(V1) V14: Eye gaze based interaction
VI5: Infographics

TA1: Touch screen technology

. ) TA2: Fingerbased multitouch interface
Tactile based wearable interface | Ta3: Wearablesensor computing

(TA) TA4: Fingerprint interface

TAS5: Haptics feedback technology

GE1: Hand and arm gesture interface

) GEZ2: Hand recognition interaction
Gesture based wearable interfacq§ GE3: Gesture and motion based gaming
(GE) GE4: Data glove technology

GE5: Motion capture technology

BR1: BCI (braincomputer interface)

) ) BR2: EEG (electroencephalogram) applications

Brain based wearable interface BR3: Brainrobot interface

(BR) BR4: Neural network technology

BR5: Steady State Visually Evoked Potentials (SSVEP)egiions

COL1: Facial tracking

. CO2: Virtual reality
Context based wearable interfacel co3: Multimodal interaction

(CO) CO4: Augmented reality
CO5: Perceptual wearable interface

Total count 30

Technology Assessment Indicators

The expert panel on techiogly then applied the scenario analysis approach to assess the candidate wearable interface
technologies of the six major clusters in two dimensions: importance and risk. These two dimensions are quantifiediby selecte
indicators summarized in Table 4.

Tale 4. Technology Assessment Indicators
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Dimensions Indicators Low Level Medium Level High Level
Annual growth rate of

Importance global market size for the <10% 10%~30% > 30%
next 5 years
Global user adoption ratig <10% 10%~70% > 70%
Annual growh rate of
local production value for > 10% 10%~5% <5%

Risk the next 5 years

Local R&D budget over > 10% 10%~3% < 3%
revenue proportion

Technology Planning Implications
Based on the important indicators and risk indicators in Table 4, the expert parsgdsisesvearable interface technologies

compiled in Table 3 with respect to the four scenarios. The assessment results are exhibited in3igumesl@cussed as
follows.

1. Technology Planning Implications for Scenario Big Torrent
For the Big Torrenteenario, the assessment outcome is depicted in Figure 2. In this scenario, the gesture based (GE) wearak

interface technologies would be of high importance and low or medium risk in general. This is mainly because the gestur
based wearable interface h@ologies, based on the development of gaming devices, mobile devices and location based
services, are becoming popular on new mobile devices as well as wearable devices, and have a large base of users worldw
Also note the brain based (BR) wearableifg#ce technologies are positioned in both high importance and high risk. Though
these technologies are viewed as the big opportunity for the IT industry, these technologies are also new and highl
competitive to most enterprises, and the adoption of thewnsidered highly risky.

Importance ScenarioBig Torrent
TAL BR4
Hiah GE2 GE1 VI2
J ‘ BRS TA3
vor GE3 TA? Vo3 V02  BR2
!
Vo4 Vi1 BR1
GE4 \
. VI3 CcOo2 BR3
Medium VO5 Vid
GE5
TA5 col co3
TA4 — CO4
VI5 CO5
Low
Low Medium High Risk

Figure 2. Technology assessment for Scenario Big Torrent

2. Technology Planning Implications for Scenario Sluggish Stream

For the Sluggish Stream scenario, the assessment outcome is depicted in Figure 3. In this $wendloot most
technologies would increase in general compared with the Big Torrent scenario. The context based (CO) wearable interfac
technologies, based on the development of context computing model, would have decreased importance. In genelsl, the vis
based (VI) wearable interface technologies would also have lower importance, due to the possible slow advancement of 3

technology development.
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Importance Scenario Sluggish Stream
BR4
High ci=
GE1 TAL —
‘ VO3
| vo1 _ GE3 TA2 | BR2
VI2 BRI
Vil
Medium GE4 VOS5 Vo4 BRS BR3
Vi3 voz  CO2 co3
TAS " R
GE5 A4 vig CO1
co5
Low VI5 coa
Low Medium High Risk

Figure 3. Technology assessment for Scenario Sluggish Stream

CONCLUSION
In this study, a systematicpproach geared towards deriving foresight towards possible wearable interface technology
developments over the next five years was conducted. Based on these results, the strategic thinking of an organization tows
developing or adopting wearable interfasehnologies for competitive advantages can be initiated. For example, these
findings suggest that voice based (VO) and gesture based (GE) wearable interface technologies should have a higher prior
for organizations in the pursuit of new market oppuities. Hand and arm gesture interface (GE1), Hand recognition
interaction (GE2), Gesture and motion based gaming (GE3), Hiaged multiouch interface (TA2) and Voice recognition
(VO1) are of the highestnportance and lowest risk, and they are alsstmobust to scenario changes.

On the other hand, vendors interested in exploring the market opportunities of wearable interface technologies can use tl
analysis framework and outcome of this research as a reference for their strategy planningaibetielgymany unnecessary

trial and error marketing efforts. In particular, with a clear picture of the wearable interface technologies scenasp analys
vendors can better position themselves for the most suitable market sector in terms of importasice and
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A SHARED INFORMATION -BASED PETRI NET MODEL FOR SERVICE PARTS PLANNING
Woo-Tsong Lin, National Chengchi University, Taiwan, lin@mis.nccu.edu.tw
Ta-Yu Chen, National Chengchi University, Taiwan, 101356501 @ adoutw

ABSTRACT
A considerable amount of electronic products are returned after sales, especially in such an economic downturn siuation. Aft
repair and refurbishment, the used products can be returned into the markets which fulfill the forwardhrsupplino a
close loop. In this paper, we consider the service parts planning in the beginning of product rolling plan togethesalath the
through quantities to minimize the inventory level in the period of product lifecycle. A Petri Net is useddbansimple
closedloop supply chain with shared sales information. PUSH and PULL inventory policies are used in this research. Finally,
it is investigated how a third party service provider uses this mechanism to improve the accuracy of inventogy plannin

Keywords Petri Nets, reverse supply chains, service parts planning, dimsedupply chains

INTRODUCTION
Reverse supply chains become a manifest subject in the manufacturing industry of electronic products not only because
introduces a lot of -@vaste, but also theoretically it can repair, refurbish the returned defectives andskénaehe markets
to gain profits which makes the supply chain as a closed loop.

However, the industry is not benefited from this operation because of the uleelxpest of service parts during the after sales
service. The uncertain quantities of returned defectives increase the difficulty of service parts planning and prepahation wh
lead to over stock or backlog of returned defectives. The former will rubh gheash flow and increase the inventory, and the
latter will cause customer complaints.

Information sharing plays an important role and changes some rules in supply chain management. Quick responses and ven
managed inventory (VMI) improve the leadnh& of inventory. Moreover, efficient consumer response (ECR), collaborative
planning forecasting and replenishment (CPFR) all base on and benefit from information sharing.

The industry is seeking for an efficient and effective way to minimize the inyeleteel but not impact on the service quality
at the same time. Moreover, the business model of after sales is changing: brand owners do not buy warranty services frc
manufactures any more. Thatodés why t hrewiretheseryaarsr ooms f or tt

The purpose of this research is to use a Petri Net to model a commonlotgsedpply chain framework, and to provide a
systematic way to predict the incoming quantities of returned defectives and to prepare the service paesckdapeof
returned defectives can be avoided, and keep the minimu
this research, a single stock point of thiraty service provider is proposed. Together with shared informationyia\leet

model is used to depict a common clesmap supply chain process in practice.

LITERATURE REVIEW
Inventory replenishment policy has been studying for a long time. Economic order quantity (EOQ) was first introduced by
Ford Harris in 1913 [11], whicprovided an economic way for purchasing at a fixed period with fixed quantities if the demand
is fixed. It was unnoticed for many years before its rediscovery in 1988 [9]. The initial study of increasing demand of
inventory policy was done by Resh [23]fté& that, many researchers developed other heuristic models and technique by
iterative numerical algorithms or tweguation model of analytical inventory policy [21]. Supply Chain Council [27] also
suggests SCOR model to improve the operational efficiemitly minimum inventory level by demand planning and
information transparency [13][27]. The above are all about deterministic solutions that consider when and how many. The
pattern of inventory replenishment in reverse supply chains is not deterministi® i no obvious information when and
how many defectives will be returned; therefore, EOQ and any other deterministic solutions are not applicable.

Shared information can be inventory, sales, demand forecast, order status, and product schedulesHatg88hformation
among supply chains can also help to shorter lead time and smaller batch sizes. Information can be demand, inventory data |
or quantities of installed base [8][14].

In the past 10 years, the study of reverse supply chains, od-btage supply chains become a prominent topic over last
decade. A literature survey on quantitative model for inventory and production planning irlotgsedpply chains reveals

the research aspects by the stock points [2]. Systems with one stoc6fj@bi{37] use manufactured and remanufactured
item inventory (MRII) to fulfill services. Two stock points systems [29][33][34][35] utilize used item inventory (Ull) and
remanufactured item inventory (Mll), or MRII, to fulfill the demand; systems witeettatock points [24] or multiple stock
points [28][30][19 use Ull, MIl, MRII, new material inventory (NMI) or multiple of them to provide the inventory services.
Some researches [20][31] assume demand rate as normal distributions, [12] even assumesahdthatie and return rate
follow normal distribution, segment product lifecycle into introduction, growth, maturity and decline four sections with
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different demand rate, and calculate the minimum cost of lot size respectively. IBM [10] proposes aniaveyticy control

model and a simulation model that helps to reduce procurement cost. [35] also showed that manufacttinmgHaadigher
impact and cost than remanufacturing Kiate in the PUSH and PULL control strategies.

Petri Nets have beening to model business [26][32], IT systems [16][18], and supply chains [4][36]. Researches also
propose a methodology to bridge the gap between business process modeling and specification [7].

A PETRI NET MODEL FOR CLOSED -LOOP SUPPLY CHAINS
A Petri Net Model for Supply Chains
A supply chain consists of all parties involved, directly or indirectly, in fulfilling a customer request. The supplyotizaity n
includes the manufacturer and suppliers, but also transporters, warehouses, retailers, andicesteahezs [5].
A normal supply chain can be modelled as the following Petri Net as Figure 1.

Supply Chains Bindar 0

None

Figure 1. A Petri Net Model for Common Supply Chains
When a new product is introduced into the markets, a product rolling plan will be come along with tfectagng plan. A
product rolling plan includes when and how many to be manufactured in a period of time.
All places and transactions are described in Table 1.

Table 1. Descriptions of Petri Nets of Supply Chains

Places Descriptions Transitions Descriptions
pl start t1 rolling plan
p2 plan for manufacture t2 manufacturing
p3 product ready t3 sell through
p4 sold to customers

A Petri Net Model for ClosedLoop Supply Chains
The logistics of after sales services together with product lifecyclageament is considered as a clekmup supply chain. In
this research, we use two stock points to describe our model as Figure 2.

| Service Parts Planning-01 Binder 0

Figure 2. A Petri Net Model for ClosedLoop Supply Chains

In a closedoop supply chain, customers return their defestit@ the service centers, then pass to the authorized service
partner (ASP). ASP not only receives and repair the defectives but also orders new parts to fulfill the service tumaround ti
(TAT) even the manufacturing cost is higher than remanufactuviag der Laan et al., 1999). After remanufacturing and

refurbishment, the goods will be returned to customers. The descriptions of the Petri Net for Figure 2 are describ@d in Table

Table 2. Descriptions of the Petri Net for Closed.oop Supply Chains
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Places Descriptions Transitions Descriptions
p01 start t01 rolling plan
p02 plan for manufacture & services t02 manufacturing
p03 product ready t03 sell through
p04 customers receive t04 new service parts orders
p05 receive defectives(RMA) t05 customereturn
p06 receive new parts t06 remanufacturing
p07 inventory recalculation t07 refurbishment
p08 close RMA t08 finish
t09 return to customers
INDUSTRIAL STUDY

Mathematical Notations
RP[t]: product rolling plan
DI[t]: returned defective quantityt time t
FD[t]: forecast demand at time t
S[t]: shipping quantity at time t
w: warranty period
It: inventory level at time t
Flt: forecast inventory level at time t
Lt: lead time at time t
ARP;: after sales quantity of repair parts at time t
IRP: initia quantity of repair parts
MFR: mean failure rate
t: product annual failure rate of service part item at time t

Mathematical Models
We follow the flows of the model as described as above. Table 3 showmatB new product introduction (NPI) plan fran
notebook ODM in China market in year 2010.

Table 3. NTI Plan

M onfih 1 z 3 4 5 8 7 £

ROMNG .oor  ioue semee cemme e e - s
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The targets of #warranty after sales service are the goods which have been sold to the customers but are returned due
malfunction or norcustometinduced defectives. It is easy tortsform NPI into accumulated service quantity in warranty
period as Figure 3 shows. The totalwarranty service duration of this product launch isndahth which is eightmonth

rolling period plus ninanonth irwarranty period.
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Figure 3. NPI quantities and quantities under warranty

The IRP of threamonth inventory for service parts are pushed to the ASP. The quantities can be calculated by the follow
formula

3

IRP=1,= Z RP[i]  MFR = 3 )
i=1
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Inventory numbers are deducted in the end of every month, and order is fulfilleg iedinning of every month. Negative
balanced number means short of inventory.

There is no more ARP in the next two months; therefore, the next inventory level is
‘O O Op 2
‘O O 0Oc¢ 3)

During the warranty periodjefective products are returned to service center. Together with product shipping quantities, the
revised failure rate can be calculated as sum of returned quantities divided by total shipping quantities.

. _z=ion
=K @

The inventory level of next forecastipgriod at time x can be calculated by using revised failure rate at timenultiplies
the number of quantities that are expected in the period of time x.

&

FD[x] =a,_, * Z RP[i] (5)

i=1

And the purchase quantity for time x is the expected service quantities minus thigeguarthe end of time period X only
when FDI[x] is greater thag 4.

"00h 'O ©)

Therefore, the beginning inventory level of time x equals to the ending inventory of-tinpdug the purchasing quantity for
time x.

'O 00 O O® p )

If the parts venders can not provide the service parts to the end of the warranty period, the last buy will be triggeosd. Las
happens during the warranty period, and it means to issue one purchase order to fulBlliseevitory to the end of service
period.

Last buy at time x denotes:

a z 'Ydo YOle O ®
where X < w.
The earlier the last buy is triggered, the higher risk insufficient or over stock there will be.

Evaluations and Results

The above inventory information is from Run Service Pte. Ltd., a Singdyased third party service provider for computer,
communication and consumer product after sales services. One key part (single item) is considered as the defective item. N
plans andshipping quantities were shared by OEM and ODM. After sales service information can be transparent to ODM and
OEM by the third party service provider.

Table 4. Initial data with inventory calculation
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calculated. In th beginning, threeonth IRP inventory were calculated with initial failure rate, and pushed to a third party
ASP. After that, ARP can be calculated on revised failure rates and projected quantities in warranty period. Theuirgtial fail
rate is used byhe average and experiences from the industry. In the mean while, the failure rate is keeping revised in even
month. No last buy happened in this research. Service parts are deducted from inventory in the end of every month, ar
ordered parts are arrivedagadded into inventory in the beginning of every month, respectively.

The result of inventory level is shown as Figure 4.
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Figure 4. Inventory Level

In this study, an eighhonth product plan together with ningonth warranty period was used. It happd six times that
inventory was below the demand, and the short of service rates are between 4% and 14%; moreover, overstock rates are 19
19% in the previous 14 months which is better than the industrial experience of 20% [25]. The overstockhetastdhree

months are extremely high partially because less return defectives in the end of warranty period. Anyway, it is aminterestin
topic to study what if the abnormal (much higher or less than average) returns happen, and how to adompdenéttenent

policy in the end of warranty period to avoid over stock in the end.

CONCLUSIONS
In this research, we propose a heuristic model of information sharing among ODM, OEM and the third party service provider:
to provide service parts planning fafter sales services. In this model, both PUSH and PULL policies are used, and the service
parts planning mechanism is easier and simpler than previous research [12] because of fewer variables and assumptio
moreover, service information as a service &lan be a new business model fed back to ODM and OEM in the future.

However, there are still rooms for improvements. In this model, safety stock is not considered, therefore, backlog$é happen.
can be solved by introducing service level to define saftetgk, or consider some algorithm like statistical process control
used in manufacture process control. Furthermore, the model can be extended with the product lifecycle more than ju:
warranty period [1], and the reversed bullwhip effect [22] must be @lasidered to be prevent. A hitgvel Petri Nets for
closedloop supply chains can also help to construct a robust model.
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AVISUAL ANALYTIC STUDY OF ARTICLES IN ENTREPRENEURSHIP RESEARCH
Li-Chih Yu, National Chengchi University, Taiwan, 100356502@nccu.eud.tw
Tzungl Tang, National Chengchi University, Taiwan, mtang@nccu.edu.tw

ABSTRACT
The entrepreneurship research grows cowotiisly in this century; this study utilized the visual analytic method to depict
literature characteristics of entrepreneurship research, including publication countries, subject area, most cited anterences
so on. The analytical data was collected frdatabase of Social Science Citation Index (SSCI) of ISI Web of knowledge. This
study provided the several findings to describe the academic trend in entrepreneurship research.

Keywords Visual Analytic, entrepreneurship research, academic trend

INTRODUC TION
The first journal paper related to entrepreneursiar Demand, Entrepreneurship and the Distributive Probjgémwas
published on Economica in 1941. From this century, the entrepreneurship research had been increasing rapidly. Shane ¢
Venkatarama [2] pointed out that why researchers should study entrepreneursMpicfiljechnical information is ultimately
embodied in products and services, and entrepreneurship is a mechanism by which society converts technical information in
these products andervices (2)Entrepreneurship is a mechanism through which temporal and spatial inefficiencies in an
economy are discovered and mitigaté&8)The absence of entrepreneurship from our collective theories of markets, firms,
organizations, and change makas anderstanding of the business landscape incomgiegrefore, this study utilized visual
analytic method to show the trend and the important characteristics of entrepreneurship research. This study performe
entrepreneurship as a keyword to searchptkeper titl e i n the Thomson Reutersé C
Index (SSCI) and 2167 journal paper records were retrieved from 1941 to 2013. This study would like: (1) to find odt the tren
of entrepreneurship research; (2) to identifyecjournals that contain most part of entrepreneurship research literature; (3) to
list the several important references in entrepreneurship research literature.

THE GROWTH OF ENTREPRENEURSHIP RESEARCH LITERATURE
There were 2167 journal papers of entezygurship research collected from 1941 to 2013, and Figure 1 showed the
publication growth of entrepreneurship research from 1980 to 2013. The academic trend of entrepreneurship research increas
rapidly from 2000, and there were more 400 journal pgpasished yearly from 2010.
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Country distribution

USA published around 35.77% of entrepreneurship research literature, and the rest of the country distribution was listed
England (10.49%), &hada (5.58%), Germany (5.31%), Spain (4.09%), Netherlands (3.95%), Sweden (3.63%), Australia
(2.36%), France (1.91%) and China (1.63%)own in table 1).

Table 1 Country distribution
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Country Record Count Percent
USA 788 35.77%
England 231 10.49%
Carada 123 5.58%
Germany 117 5.31%
Spain 90 4.09%
Netherlands 87 3.95%
Sweden 80 3.63%
Australia 52 2.36%
France 42 1.91%
China 36 1.63%
Others 557 25.28%

The visual analytic tool, CiteSpace [3],was adopted to depict the relationship of coumipytitist in figure 2. The node was
formulated in different cycles to distinguish the record count.

PEOPLES R CHINA

AUSTRALIA
N\ SPAIN
USA

FRANCE
©CANADA

*GERMANY.
GENGLAND NETHERLANDS

SWEDEN

Figure 2 The visualization of country distribution of entrepreneurship research

Keywords
This study executed the keyword analysis and demonstratedptii tpopular research issues from published researches.
Conveniently, to retrieve data for studying a research domain is to search research keywords. Figure 3 showed thp relationsl|
among keywords in entrepreneurship research, and revealed that thegigint keywords were distributed in the centre area,
including entrepreneurship, innovation, performance, growth, firms,-eseffloyment, knowledge, business, industry,
management and so on (Shown in table 2).

Table 2 Top 10 high frequency keywlsrin entrepreneurship research literature

Country Record Count Percent
entrepreneurship 528 7.50%
innovation 253 3.60%
performance 241 3.43%
growth 166 2.36%
firms 143 2.03%
selfemployment 141 2.00%
knowledge 113 1.61%
business 103 1.46%
industry 102 1.45%
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management 101 1.44%

Figure 3. The visualization of research keywords in entrepreneurship research literature

Subject area
The top 5 concerned area of entrepreneurship research 1
AMamgement 6, AEconomicso and APublic Administrationd. Tal
research literature. Figure 3 also demonstrated the relationship among these subject areas in entrepreneurship research, anc
revealed thaall subject areas were not independent, but related.

Table 3 Subject area of entrepreneurship research literature

Rank Subject area Count Percent
1 BUSINESS & ECONOMICS 1568 26.76%
2 BUSINESS 860 14.68%
3 MANAGEMENT 715 12.20%
4 ECONOMICS 589 10.05%
5 PUBLIC ADMINISTRATION 277  4.73%
6 PLANNING & DEVELOPMENT 217  3.70%
7 SOCIAL SCIENCES OTHER TOPICS 160 2.73%
8 GOVERNMENT & LAW 98 1.67%
9 PSYCHOLOGY 96 1.64%
10 SOCIOLOGY 94 1.60%

Figure 4 also depicted the relationship among these sargsas of entrepreneurship research, and revealed that all subject
areas were related.
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Figure 4. The visualization of subject area in entrepreneurship research literature

CO-CITATION REFERENCES
After analyzing the caitation references, Figure 5 shedvthe relationship among research references in entrepreneurship
research from CiteSpace. Table 4 listed the top 1€ited references in entrepreneurship research, that might show insights
for thosejnvestigating the entrepreneurship research.

MCCLELLAND DAVID C, 1961, ACHIEVING SOC ...

EVANS DS, 1989, AM ECON REV ...
EVANS DS; 1989, J POLIT ECON ...
LUMPKIN GT, 1996, ACAD MANAGE REV ...
SCHUMPETER J A, 1934, THEORY EC DEV ...
KNIGHT F, 1921, RISK UNCERTAINTY PRO ...
BAUMOL WJ, 1990, J POLIT ECON ...
KIRZNER I, 1973, COMPETITION ENTREPRE ...

VENKATARAMAN S, 1997, ADV ENTREPRENEURSH|
SHANE S, 2000, ACAD MANAGE REV ...

SHANE S;, 2000, ORGAN SCI ...

Figure 5. The visualization of ecditation references in entrepreneurship research literature

Table 4 Most Cexitation references iantrepreneurship research literature

Authors reference title year

Shane, S., &
Venkataraman, S. [2]

The promise of entrepreneship as a field of research 2000

The theory of economic development: An inquiry into profi

Schumpeter, J. A. [4] capital, credit, interest, and the business cy¥lel. 55) 1934
Kirzner, I. M. [5] Entrepreneurship and competition 1978
Lumpkin, G. T, & Clarifying the entrepreneurial orientation construct and link

. 1996
Dess, G. G. [6] it to performance

McClelland, D. C. [7] The achievement society 1961
Knight, F. H. [8] Risk, uncertainty and profit 1921
Goldfeld, S. M., . ) .

Gordon, L. A., & The economics of mut;J:I ljllja?t(ijorr?arkets. Competition vers 1990
Koehn, M F. [9] 9
Evans, D. S., & An estimated model of entrepreneurial choice under liquid 1989
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Jovanovic, B. [10] constraints

Prior knowledge and the discovery of enteurial

Shane, S. [11] ” 2000
opportunities
Evans, D. S., & An estimated model of entrepreneurial choice under liquid
. . 1989
Jovanovic, B. [12] constraints
CONCLUSION

This paper investigated the academic trend in entrepreneurship research by depicting the claradtenstepreneurship
research literature from visual analytic method. This paper proposed several findings as followings: (1) the research i
entrepreneurship research is increasing rapidly in this century. (2) This study listed the key references-ditatisin
references) to show the overall picture in entrepreneurship research.

REFERENCES

[1] Hutt, W.H. (1941) 'War Demand, Entrepreneurship and the Distributive ProBlesnpomica\Vol. 8, No. 3,pp. 341360.

[2] Shane, S., & Venkataraman, S. (2000) 'Trenpse of entrepreneurship as a field of reseafdddemy of management
review Vol. 25, No. 1, pp. 21-:226.

[3] Chen, C. (2006) ‘CiteSpace II: Detecting and visualizing emerging trends and transient patterns in scientific literature'
Journal of the AmericaSociety for information Science and Technola@y. 57, No. 3, pp. 35877.

[4] Schumpeter, J.A. (1934Jhe theory of economic development: An inquiry into profits, capital, credit, interest, and the
business cyclé/ol. 55, Transaction Publishers.

[5] Kirzner, I.M. (1978)Competition and entrepreneurshigniversity of Chicago press.

[6] Lumpkin, G.T., & Dess, G.G. (1996) 'Clarifying the entrepreneurial orientation construct and linking it to
performance’Academy of management Revyigl. 21, No. | pp. 135172.

[7] McClelland, D.C. (1961The achievement socieBrinceton. New Jersey: D. Van

[8] Knight, F.H. (1921Risk, uncertainty and profiNew York: Hart, Schaffner and Marx

[9] Goldfeld, S.M., Gordon, L.A. & Koehn, M.F. (1990)he economics of mutual fund marketsn@etition versus
regulation Norwell, MA: Kluwer Academic.

[10] Evans, D.S. & Jovanovic, B. (1989) 'An estimated model of entrepreneurial choice under liquidity constrants’,
Journal of Political Economypp. 808827.

[11] Shane, S. (2000) 'Prior knowledge dhd discovery of entrepreneurial opportuniti€sganization sciencevol. 11, No.
4, pp. 448469.

[12] Evans, D.S. & Jovanovic, B. (1989), 'An estimated model of entrepreneurial choice under liquidity consthents',
Journal of Political Economypp. 808827.

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Informatigat&ms, Taipei, Decembel@, 2014
26



Yu, Tang, Lin & Wang

ACTIVE AUTHENTICATION VIA HIDING PROGRAMS IN DIGITAL CONTENTS
Fang Yu, National Chengchi University, Taiwan, yuf@nccu.edu.tw
Wei-Shao Tang, National Taiwan University, Taiwan
Yue-Zeng Lin, National Chengchi University, Taiwan
Wei-Ren Wang, National Cingchi University, Taiwan

ABSTRACT
We propose a generic active authentication framework via hiding programs in digital contents, especially designed for H.264
MPEG-4 AVC video formats. Besides using cryptography and steganography techniques, we bpithg Bmguage runtime
as process virtual machine, giving the developer the possibility to design their own variant from passive authentication tc
active code execution.

Keywords H.264, watermark, cryptography, steganography, runtime.

SUMMARY

With thedigitalization of media, the improvement of video compression technique and the adaptation of the Internet, videos
have become one of the most prominent mediums in the network age. However, due to its nature to be easily copied al
distributed, creative wrkers easily become victims to the piracy. While corporations use proprietary digital rights management

(DRM) to guarantee fair use of intellectual properties, individuals are seldom able to afford huge royalty. In the meanwhile,
most of DRM techniquesar f requently <criticized for violating Kerck!
even if everything about the system, except the key, is public knowledge. Therefore, an alternative solution for public users

introduced in this paper. g cryptography and steganography technique, authentication can be achieved with relatively low

cost. Additionally, binding a programming language runtime as a callback, we can transform passive authentication to activ
executions, providing more flexiltiy on authentication via allowing programmers to develop their own variants.

Steganography means the art of concealing a message within another message. In the field of computer science, messag
often viewed as bit streams, an atomic unit standinghfssage. To hide message in certain carriers, it is needed to know the
properties of the carrier that may vary fr om-4@&V¥Ceviddoo an
compression format, due to its popularity on the Web. Accordiriget survey mefeedia conducted, about 80 percent of videos

on the Web are encoded in H.264 codec. For the message intended to be embedding, we adopt a public key cryptograr
algorithm to make sure that attackers pay high costs to use brute force motlbteipher text from the modified carrier. For
situation where the embedded plain text is intended to be a program, we adopt Lua, a light, fast, interpreted programmin
language as the primary programming language for developers. Combined with itea@enfNSI C implementation, one
advantage of using Lua is that the execution runtime performs the same action on different operating systems and proces:
architectures. The datading procedure starts with a special remuxer, where the plain text yotttusing a public key, and

then is divided to a series of bit streams and is later inserted into video packets. The seed number encrypted by
cryptographically secure pseudandom number generator (CSPRNG) is attached to the header later. To exegiamp

while playing the embedded video, a special player is developed. The private key is first used to decrypt and obtain the se
number that is used to later extract bit streams from video packets. The original message can then be reconstredter and fe
the interpreter for execution. In the full paper, we first briefly introduce background knowledge required to desighithe tool
(e.g. PGP encryption, H.264 /| MPEESAVC, CSPRNG and etc.), and then demonstrate how the toolkit is implemented along
with a new web service: MIA for public users to embed their data in digital contents.

To sum up, we apply cryptography and steganography techniques to data hiding in digital contents, proposing a ne\
mechanism with the aim of proving content owners thetatii claim digital ownership. We focus on H.264 video formats

that have significant increasing popularity on the Web. Specifically, we investigate the properties of H.2644 MREGhe

concept of PGP software and pultiey encryption/decryption, anapply it to our prototype system. Moreover, we bind a
scripting language runtime to the player. Hence, the developer is allowed to design their own variants on hidden data (c
programs) based on their requirement. The current technique used to embedsiessafpo satisfies integrity but cannot

resist attacks/modifications on the video. An ongoing work is to replace its own implementation as modules that can be
integrated with other data hiding techniques.
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AN EXAMINATION THE IMPLIC IT COSTS ON EMERGING ICT-DRIVEN INNOVATIONS
Shari SC. Shang, National Chengchi University, Taiwan, sshang@nccu.edu.tw
Angela JY. Wu, National Chengchi University, Taiwan, 99356506 @nccu.edu.tw

ABSTRACT
Innovations have been regarded as the key driver for business to dohéivess competitive advantages and survive in a
rigorous environment. Businesses need to continuously adopt innovative business models and exploit opportunities from ne
technologies. The information and communication technologies (ICT) are claimediynanpartant sources for efficiency,
effectiveness, and quality but also essential drivers for business innovations. In particular, the recently emergddadsal ne
and mobile applications have increased the speed of evolving business models an@tih@ica variety of services.

Soci al networking services have radically changed our |
13 years for commercial television to reach 50 million households and 3 years for Internet sewitarpto sign their 50
millionth subscribers. Facebook hit the 50 milions er mar k in just a year and Twitt

seamless interaction between entities, the nature of social networking services keeps consumers stide Wwithovations.

On the other hand, mobile applications are also accelerating the pace of adoption by worldwide consumers, even in tt
developing nations. Given the continuously development of networking, mobile devices, and social media applicagons, tho
technologies have changed not only the way messages transferring but also the cost, frequency, and speed of transferri
While those innovations have accumulated a pervasive population, more businesses are interested in adopting those emerg
ICT-driven innovations in order to capture opportunities in building channels and creating values. However, the characteristic
of emerging ICT are totally different from traditional ICT, such as the adopting cost and implementation time.

In difference to traditinal technologies such as enterprise resources systems and supply chain systems which require gre
investment in money and time, emerging ICT present a more accessible and easier way to implement. For instance
F a ¢ e b o cpgadess a Reavichannel fordmds in social networking. This application is effective to access a great number of
consumers that most of the worldwide brand such as-Cotm Disney, and McDonald's have created-pages to
seamlessly promote services and closely interact with netizexddition, this application is free and even a-startompany

can offer. As a platform to communicate with consumers;fé@e communication as well as other innovative applications,
such instant messaging, social games, and mobile ordering, aeetehiaed with a consumé&s-consumer communication

and a low cost of establishment.

In spite of the convenience characteristics of the social technology, potential problems may exist. The technologica
convenience may lead businesses easy adopt andregsthe innovation without further consideration. This research tries to
examine the unexpected results associated with the dropping of the emerging social technology and provide a framework of t
implicit costs associated with the termination of bussn@odel innovations.

Related to the explicit costs such as material, equipment, wage, and other expenses, the implicit costs are easily hidde
unavoidable, and immeasurable. The implicit costs may occur when companies adopt and drop emedivgnICT
innovations without elaborated consideration. First, distorted messages. The frequency and speed of message tramsferring is
key characteristics of emerging ICT. While complex and plenty of messages are provided, enterprisenagasomay
become oerwhelmed and confused in make accurate and proper decision. Second, the deployed deficiency in the huma
resources may occur. While all enterprises rely on the deployment of human resources to coordinate the physically ar
virtually networked resources,ast enterprises may notice the cost of human resources in physical stores but ignore the
service support needed on virtual platforms. Emergingden applications require adequate deployment of the human
resources to survive and react to the quickstridtiuting online WOM (worebf-mouth). Third, the disruption of consumer

|l oyalty. While the online WOM quickly distribute, it wo
negative rumors. Moreover, the nature of Internet havaesified the negotiating power of consumers online. Companies have

to carefully treat every consumers and keep away from concentrating and activating the angry netizens.

The objective of this research is to discuss the realistic result of quickly adomtedra@pped business innovations with
emerging ICT. There are three contributions to the field of innovation study. Given the different characteristics between
traditional and emerging technology, the study of emerging ICT innovations can lead to unesffectednd additional costs

which is rarely discussed so far. Second, in difference to most literatures which are focused on the benefit and competitiv
advantages gained by innovation adopters, this research tries to examine the causes of inntwasohdatly, this research

tries to provide a framework of implicit costs for companies to plan for the risks in adopting emerguigvé2Tinnovations.

Keywords Implicit costs, emerging IGdriven innovations.
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AN INDUSTRY POLICY TOWARD CLOUD SERVIC E BROKERAGE
ShengChi Chen, National Chengchi University, Taiwd02356503@nccu.edu.tw
Shari SC. Shang, National Chengchi University, Taiwan, sshang@nccu.edu.tw

ABSTRACT
The developmenof thecloud computingndustry reshapes thglobal ITindustry. Qoud computing technology and its
service applications are taking off around the world. The governments around the world have gradually adopting clouc
computing as the new way of public services provision, while industry partners have lack of confidemtepting
cloudbased solutions. The primary research question is how the national cloud computing strategy leads to design
mechanism to bridge providers and users in a flourishing industry. By using the action research method, this study proposes
cloud service brokerage mechanism as an intermediary of cloud service delivery. The contribution will present firms or policy
makers an industry policy guideline for drawing up the cloud computing development strategy, which will shed light for future
researchs on cultivating an industry development scheme.

Keywords Action research, cloud computing, cloud migration, cloud service brokerage

INTRODUCTION
With the evolution of information and communication technologies (ICT), cloud computing has been regandedof the
cruci al industries in Taiwan. As the era of c¢cloud compu
of cloud computing has gradually turned domestic i.nfor
Developing cloud computing is a key policy for government and industry, while convenient service is an important issue for
people living. I n the beginning of 2010, the Tai wan Gov
and has devotkto service planning and investment activities. At the end of 2012, in ay#meeomprehensive review and
suggestion adoption from public and private sectors, t h

Computing Applicatonand®v el opment Program. 0

The main strategy of the national project is developing government clouds to attract investment and develop cloud solution:
The Ministry of Economic Affairs (MoEA) is responsible for cloud industry development and promotion, veh@euhncil for
Economic Planning and Development (CEPD, which now is reorganized as the National Development Council) is responsibl
for providing strategies of cloud application development. Simultaneously, the Cloud Computing Program Management Office
(CCPMO) is organized to coordinate and manage the progress cloud program. The main functions of CCPMO are to link thi
cloud computing industry and government application services together, and carry out thanisterial integration of
services to business and the people as well as the use of government resources.

In recent years, firms have started to move their services into cloud computing environment, to seize the initiativeeand ensu
future competitive advantages in the cloud computing marketeMenvfirms in demand site are facing a generalized lack of
understanding of cloud computing technologies and solutions and there is also a tendency to hold unrealistic expectations
what cloud computing can be expected to achieve. At the same timejrfisupply site are often dubious about their ability to
develop cloud computing using existing products or services. The proliferation of cloud computing industry also extends the
needs of service for cooperative cross cloud adoption. Firms as a proeiderly need the user familiar with emerging cloud
solutions, but also those can select adaptable service in the provision cloud service. There is thus an urgent need for poli
makers to establish a service mechanism that will make it possible fodgm®wnd users to implement feasibility analysis
before carrying out cloud migration, thereby helping to reduce dbasdd application development and deployment costs.
This research attempts to discuss how the two cloud computing parties, supply amdl démacooperatively lead to
accelerate cloud migration of the ICT development in Taiwan.

RELATED WORKS
Cloud computing development
Building on the existingtechniques including virtualization, distributed computing, utility computing, and networking
techniques, individual and organizational users can lease computing resources through network withglgeupgy pricing
model [16][18]. According to the definition of the U.S. National Institute of Standards and Technology (NIST), cloud
computing referdo a networkaccessed computing resources pooling, including network, storage, application, and other
computing service [9]. The service models of cloud computing can be distinguished into Software as a Service (SaaS
Platform as a Service (PaaS), andrdstructure as a Service (laaS), which have five essential characteristics, including
on-demand selbervice, broad network access, resource pooling, rapid elasticity, and measured service.

Gartner has defined cl oud c ermgcaldble ang elaste |ITicapabiitiesyareeprovadéd as @ m|
service to multiple cust omeinotherwidely nsged definitioe of cleutd compatad ie thdt o g |
adopted by the U.S. National Institute of Standards and Technology (NMiSd): oud computing i s a
ubiquitous, convenient, elemand network access to a shared pool of configurable computing resources that can be rapidly
provisioned and released with minimal Jmanagement effort
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Google and Amazon.com are the two leaders in the development of global cloud computing applications. They are based ¢
the Internet and software services, starting out by providing software as a service (SaaS) and then scaling up their busine
with large-scale data centers to provide cotipgl resources such as platform as a service (PaaS) and infrastructure as a

service (laaS). Major global players such as Microsoft, IBM, VMware, and Apple have also developed their own cloud
computing services to furdh drive innovation into the emerging cloud applications [4].

Cloud computing policy in Taiwan

Cloud computing has been regarded as one of the crucial industries in Taiwan. In 2009, the Taiwanese government position
cloud computing as a key strategiduistry the development of which needed to be prioritized. In 2012, responding to changes
in market demand and intensified international competition in terms of technology, etc., the overall strategic direction anc
objectives of the Cloud Computing Develogmh Program were revised to emphasize value creation and production value, and
the Program was renamed the Cloud Computing Application and Development Program; it was anticipated that, through th
development of publisector cloud computing applicatioriswould be possible to stimulate the continued development of
Tai wanbés c¢l| oud ,whdemlsaptannimgtheiestathlistenent of cloud open lab to serve as matching mechanisms
for supply and demand [1]. In accordeneith the development stratediie Cloud Computing Program Management Office
(CCPMO) shall assist vendors in participatiof the government project to accelerate the development of the industry chain
and launch government cloud services. However, not all vendors have the abilggrtiipate in the government cloud
applications builelp. At a time when the government and large corporations are working actively to deploy cloud solutions,
there are also a growing number of small and medium enterprises (SMES) that are in neetoohgbuting services.

Cloud migration and cloud service brokerage

With regard to the practical aspects of corporate system moving to cloud and related market solutions, there have been ma
studies published on cloud computing adoption methods and aniindiu a | organi zations6 experi
the Chief Information Officer has outlined a cloud computing development strategy for the U.S. Federal Government, to guide
the adoption of cloud computing applications by Federal Governmentiegietits strategy includes a cloud migration
decisioamaking framework and case studies, covering cloud migrationreptimplementation, management procedures, and
recommendations regarding flexible adjustment of adoption strategy in line with actdal[@&]. Different cloud migration
processes need to be considered for different strategies. Zhao and Zhou make a comprehensive analysis of existing migrat
methods, and propose five migration strategies [20]. A systematic review of cloud migraties giuds a comprehensive
analysis on research gaps identification and future research directions, but shows a lack of tool support in cloud Thigration.
research also concludes cloud migration is still in early stages of maturity [6].

Security Guidancé#or Critical Areas of Focus in Cloud Computing, published by the Cloud Security Alliance (CSA), provides
detailed practical ideas and recommendations, and constitutesdafisteference for organizations that are planning to adopt
cloud-based service Structured around 14 security domains in the 3 key areas of cloud architecture, cloud governance anc
operating in the cloud, Security Guidance examines the responsibilities ofbasad service providers and service users,

along with the potential secr i ty ri sks [ 2]. The governance framework o
management approach to ensure the usability, securitganglianceof the cloud computing environment in terms of three
key elements: design, implementation, andr ange management [ 8] . Oracl eds Clou

Domains and 60 Capabilities to provide a reference procedure for the adoption of cloud computing by business enterprises [1
Nasir and Niazi take the view that the concepts of cloudpeing capabilities and experience have still not been properly
defined, and they therefore propose a cloud adoption evaluation model based on a systematic review of the literature, whi
takes into account ent er pbasedsenscés amldheir infoantation meeds; they use dasepstudias g
to verify the usability of this model [9]. Xin and Levina note the many challenges that still exist in relation tdatedd
services, including uncertainty regarding technology and demandmgpeet on the inner workings of organizations, the
relative importanceofclosda s ed services to a firmbdbs overall I T strate

Currently, vendors or providers are working actively to plan and develop cloud compulicgtions and services. Whether

in the case of virtualization technology or operational service management technology, etc., there is a generalized lack
understanding of c¢cloud computing technol odging® darmrd ustealnd
what are merely services provided based on existing corporiabdement infrastructure or websites, and there is also a
tendency to hold unrealistic expectations of what cloud computing can be expected to achieve. At tmeesareedbrs are

often dubious about their ability to develop cloud computing using existing products or services; they tend to assume the
cloud computing adoption inevitably involves the allocation of substantial resources.

A large pool of cloud servickrokers has surfaced in the ICT market. NIST defines a cloud broker as an entity that negotiates
relationship between cloud providers and consumers. A cloud broker has three different types, including intermediation
aggregation, and arbitrage. Moreovis, functiors may have business and technical support service for managing multiple
cloud services. A mechanism, cloud service brokerage, provides services of consultancy, management and technology. It I
functions in adopting the cloud, and helping themmanaging and maintaining it [5] [12]. Cloud service brakgeris also
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classified as aggregator, integrator, goveogaand customizer. As defined, cloud service brokerage with professional values is
to serve by bridging the gap between providers ancs (i$€].

There is thus an urgent need for the establishment of a mechanism that will make it possible for users and providers to knc
each service requirements before carrying out cloud migration, thereby helping to redudsmskdidpplication develomt

and deployment costs. The cloud service brokerage mechanism proposed in this study is intended to help solve the problel
experienced by both service providers and users in relation to cloud computing development; the mechanism provides
channel for gchanging and matching between the supply and the demand side.

RESEARCH METHOD
Action research involves the use of qualitative methods to study the problems faced by real workers in actual work situation:
With participation and involvement being usedting about improvements, the research process is implemented through an
ongoing, interactive cycle of action, reflection and evaluation; the first step is to identify problems where improvelahent cou
be made, and then to take action, and to implemetihcamus evaluation [7] [8].

The author serves as officers of the Cloud Computing Program Management Office (CCPMO) which is in charge of giving
suggestions to the development of government clouds and Industry development. Therefore, informal cosyersation
discussions, and meetings also are added to the quality of data collected. The author participates in the actual giogess of p
formulation, using interviews and observation to collect comprehefsiigeand interacting with related parties, to ekaan

the process of promoting cloud computing industry development and the analysis of relevant problems, employing actue
participation and continuing improvement to explore these issues.

RESEARCH DESIGN
Cloud Service brokerage mechanism
The study proposea mechanism to provide a channel for cloud providers and users, each for supply site and demand site
Working from the perspective of industrial policy, this study seeks to establish a cloud computing industry service team tha
can be used to support comnication between the supply side and demand side, while also developing the required
capabilities from both an operational and technological viewpoint. The service provider (supply side) should possess
reasonably high level of technological capabtitiehile the service user (demand side) should be clear about its current level
of cloud computing adoption in its operational processes. Through the bridging and negotiation function provided by the clouc
service brokerage, the service provider can debedutions to the user, while the user gives the provider useful feedback in
regard to domain practice. At the same time, this cycle can help the cloud service brokerage to build up more experience
guidance provision, which will enable the brokeragprtvide even better diagnostic services in future projects.

In the past, the supply side has generally had little opportunity to test the products and services that it develops; servic
providers have also had difficulty in securing business opportsiniiethe same time, the demand side has tended to have an
inadequate understanding of what solutions are available on the market, and has lacked confidence in its ability to use the
solutions effectively. The establishment of the cloud servic&eragemechanism, in collaboration with government policy
implementation, can provide a rapid, effective way of matching supply and demand, thereby fostering the development o
industry as a whole.

Cloud Service Brokerage

Technical Solution Business
View /\ View
Proof of O Readiness
Concept 0 ﬂ I
Provider I User
; Validation/ .
(Supply sid€) | \/grification ﬂ O Governance | (Demand site)
Certification ﬂ Maturity
Practice

Figure 1. Cloud Service Brokeragdechanism

Technical View
The technical view developed in this study has three functions: -Bf@ofncept (POC), Validation/Verification, and
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Certification. It will bring together a variety of different clebdsed solutions to reduce search costs faisugewill provide
commercialization environment resources and testing opportunities so that firms can implement service feasibility testing ir
advance, thereby reducing unnecessary hardware procurement and development costs, and increasing thiehznolzadyilit

given development project will be a success. The main functions of the technical view description are as follows:

Table 1 Technical View Function

Function Description
Recruiting privates e ct or f i r ms 6 utng iesourde(supply bideutatargetopargcular
Proofof-concept o : - . 7 i
(POC) cloud-based applications (demand side), providing matching and preliminary concept feasibility
verification testing service.
N Providing verification testing services for clebdsed applications (demand side) that verify the spe
Validation & SO T e . ) .
e features of these applications; providing verification testing services for-bkmet service level
Verification . : . X .
agreements (supply side) that verify conformity with openness criteria.
T Providing cetification and testing services, involving formal, signed documentation and/or marks
Certification : . X
logos, in accordance with relevant cloud computing standards and rules.

Business View

In relation to the solutions already available on the market, there has alreadyconsiderable discussion regarding the
methods that should be used for cloud computing adoption, and the issues to which attention should be paid when movir
corporate services to the cloud, including organizational structure, business processeano@ngarvice alteration, service
levels, relationships with service providers, etc.

It is important for the user to be able to evaluate, from the business view, whether or not cloud computing adoptlde is suita
for their organization; understandinga ent er pri seds positioning (in terms of
overcome the problems that may be encountered in the process of switching over to cloud computing. It is therefore importal
that, when planning the adoption of alblbased services, enterprises ensure that the relevant cloud computing inputs are
compatible with the firmds st r-designediongoing bnaietenancevamds monitdring t |
mechanisms can help to reduce the latent risks accompaniongbased services, thereby enhancing organizational
efficiency. With the model developed in this study, enterprises can choose to evaluate their level of cloud computing adoptio
in terms of readiness, governance, or maturity.

Table 2 Business View &nction

Function Description

Readiness evaluates a firmdéds important indi

Readiness basis of three dimensioiigechnology, organization and environmernb determine whether the ffiris
(Uncloudified) | suited for cloud computing adoption. The results are classified as: Good candidate, Candidate b
concerns, and Not a good candidate.

Examination of the leadership, organizational structure and process aspects is usgdvitetrer
cloud computing adoption can realize the or

Governance A . . . . .
(Cloudifying) suitability is made, targeting enterprises that are already engaged in cloud computing adoption,
9 basis of the analysis of four dimenssolrganizational structure, enterprise processes, compliance
standards, and service quality.
The concept of maturity derives from the field of quality management, and is defined as the statq
Maturit being complete, perfect or readvaluation as to whether a firm has already successfully completg
(Cloudifi()a/d) process of cloud computing adoption is performed on the basis of analysis of five aspects: consg

integration, automation, sedervice, and federation. The evaluation reswltstze presented in the forr
of a numerical score to indicate the level of maturity.

DISCUSSION
Cloud computing has become an important foundation for enabling thriving applications of ICT. The contribution for the cloud
service brokerage model establighia this study is to achieve effective linkage between industry supply and demand. From
the demansside perspective, the use of this channel can help to clarify the special characteristics of products. From the
supplysside perspective, the channel wilcii#ate the provision of service involvement for clebdsed solutions that have
already been developed, making it possible to achieve integrated usage dbadeddsolutions, and enhancing the overall
level of synergy created from cloddsed productand services. The gradual implementation of these activities will help the
supply and demand sides to achieve effective process planning forbelsed product and services, thereby improving overall
product quality and providing valuable supporting data.

This study will employ qualitative method, adopting case study to investigate the industry perspectives in Taiwan. By
interviewing with 20 firms or associations, this study will explore how firmgssociationsake considerations to deal with
the impats which cloud computing brings about. The data collection puts emphases on both the providers (supply side) an
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users (demand site) of cloud computing indusitye firms that provideor usecloudrelated service will be invited to
participate. Tk interviews, ranged from 2 to Bours,will be conducted The intervieweestesponsible for planning and
designingthe cloudrelated service, products, or projects in their organizatieitisbe invited For confidentiality, the name of
companies, participantand product information will be presented anonymously.

FUTURE STUDY
Cloud computing is becoming increasingly important for governments and enterprises. In this study, we provide preliminary
thinking model of the industry policy and establishment of hiservice brokerage among users and providers. This study
sheds light on the future works on industrial cloud computing promotion and implementation. Further researches can try t
figure out the obstacles and enablers of industry policy development. @ndeservice brokerage has been widely adopted
by industry associations and vendors, service level will become a major focus of discussion between service providers ar
users, with a need to reach effective consensus regarding pricing and service Thualeility to compare service level
across different cloutiased service providers and make choices based on this comparison will become increasingly importan
for organizations and firms that have a need for cloagkd services.

Finally, based on theechniques trends, cloud service brokerage will be an important role to accelerate cloud migration for
both user and provider of cloud computing. How does the cloud service brokerage serving a channel enable an industry mo
cooperative and efficient is eded further works on it.
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ANALYSING KNOWLEDGE BROKERING ACTIVITY ON SOCIAL MEDIA: AN
EXPLORATORY STUDY
Sim Kim Lau, University of Wollongong, Australia, simlau@uow.edu.au

ABSTRACT
Social media is changing health care interaction between individuals and health care communigsddtttd has been
conducted on knowledge brokering activity that helps patients in their health care management. This paper presents an
exploratory study which aims to examine a conceptual model to analyse knowledge brokering activity concieciatl on
media platformPreliminary investigation based on a case study is used to illustrate the application of a conceptual model
derived from a framework of seven building blocks of functionality and knowledge brokering functions. The case study result
shows thathe knowledge brokering function is of knowledge management in nature consistiagtiy, conversation,
sharing, relationships and reputation functionalifiése use of functionality framework serves as a basis to better understand
how social mediactivities can be facilitated to achieve a higher level of knowledge brokering aétivitye research is
proposed to analyse the proposed conceptual model in a larger scale in terms of sample size and to develop guidelines and
strategies for effectiveeployment of knowledge brokering activities on the social media platform.

Keywords Knowledge management, knowledge brokering, knowledge transfer, social media

INTRODUCTION
Since the progress of the Internet technology twenty five years ago, Intem&t has driven information access and social
media has also rapidly evolved as an online communal space for health information seeking [10] [14]. As the Internet plays a
|l arge role in todayds society, pat i khhnssuss sich as intereeatiomoptiors mo r
and available choices [16]. More patients are educated about evinkesex practice and are developing an attitude of inquiry
by thinking about questions such as M®Why Ados It hreeed atnog ke
gui de me to understand how this treatment will work in &

Knowledge transfer from research into health care practice and policy making is a challenge around the world [2] [8] [37]. A
typical dostacle to transferring knowledge into practice is the presence of a gap between research creators and knowledge us
It is suggested that knowledge brokers can be used to bridge this gap by facilitating knowledge exchange, buildinghapport wi
target @adi ences and assessing usersdé6 knowledge and capaci:t
knowledge brokering is effective in supporting evidehased practice in health care [6] [11] [13] [30]. However knowledge
brokering activities havenainly focused on supporting clinicians and policy makers, and little research has been conducted in
knowledge brokering activities that help patients in their health care management.

This paper aims to investigate a conceptual model to examine thef sieial media in knowledge brokering. The research
applies a framework of seven building blocks of functionality [18] to three knowledge brokering functions consisting of
knowledge management, linkage and exchange, and capacity building [35]. The groposeptual model is applied to
analyse the knowledge brokering roles undertaken by-gonptofit organization in the domain of cerebral palsy. The rest of

the paper is structured as follows. Section 2 presents literature review on knowledge kiansledge brokering and social
media use in health care. Section 3 describes a conceptual model for knowledge brokering in social media platform using
framework of seven building blocks of functionality proposed by Kietzmann et al. [18] and the knotmekigeng model
proposed by Ward et al. [35]. Section 4 presents analysis of results based the conceptual model on a case-&ugyasitnot
organization in Australia. Finally conclusions and future research direction are presented in Section 5.

LI TERATURE REVIEW
Knowledge Transfer and Knowledge Brokering
Knowledge transfer aims to translate research findings to practice and policy decisions [17]. The goal is to raise knowledge
users' awareness of research findings and to facilitate the useeofitigisgs in evidencbased approach where various
evidence sources are collated so that clinical decisions can be made to result in beneficial care for individual jd88hts [15
Knowledge transfer can be described in four key themes: sharing, tigmeapplying and brokering [25]. In the theme of
sharing, relevance, accessibility, format and methods are important aspects that required attention. In the subjeatgf genera
knowledge exchange is important and can be achieved through collabaratromynication and dissemination. In the aspect
of applying, the goal is to apply knowledge to achieve optimal application. Thus issues on how best to manage barriers and tc
support facilitation of knowledge application should be reviewed carefully toeeksawledge can be applied to achieve
optimal outcome. Finally in the theme of brokering, the objective is to ensure knowledge broker can facilitate linkage and
exchange between different stakeholders to achieve sharing, creation and application afgeiowle

Traditional knowledge transfer model usually depicts a linear process of transferring knowledge from knowledge producers t
knowledge users. However this linear process does not reflect the dynammeomtimuity nature of knowledge. Thus a
dynamic knowledge transfer capacity model consisting of four capacities is progesedative disseminativeabsorptive
andadaptiveresponsivg25]. Thegenerativecapacity focuses on knowledge discovery, wheditiusion is the primary focus
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of thedisseminativeapacity in which knowledge is expected to be contextualized, shared and diffused to all stakeholders. The
absorptivecapacity refers to the ability to recognize the value of new knowledge and totla@piyowledge that can lead to

new and improved practices. Finally tlaelaptiveresponsivecapacity focuses on continuous learning and renewal of
knowledge Graham et al. [15)roposed a model addhowledgeto-actionprocess to describe the transfer of kiexlge process.

This model consists of two phasdsiowledge creatiorand action cycle An analogy of funnel is used to describe how
knowledge is distilled, refined and synthesized inkhewledge creatiophase to create three generations of knowledge. Th

first generation knowledge iknowledge inquiryin which unrefined, unsynthesized knowledge is collected. The second
generation knowledge is theowledge synthesighase in which knowledge is produced using process of aggregation,
synthesis and apprals@ produce relevant, quality and useful knowledge. The third generation kndladedge tools and
products In this stage, decision aids, rules and best practices were organized and presented in clear and concise format to
used and consumed. Thetion cyclephase is an iterative process of knowledge implementation and application. It involves
identifying problem that needs addressing, selecting appropriate knowledge relevant to the problem, adapting knowledge
local context, assessing barriers, pating use and evaluating outconj&§]. When this model is applied in the health care
environment the ultimate outcome is to ensure evidéased health care can find its way to clinical practice.

In each of the above models, knowledge brokering camsbd as a strategy to facilitate knowledge transfer as a means of
achieving evidencbased decision making in health care management. Knowledge brokers facilitate access to new informatior
resources and knowledge exchange by building rapport with tardetnges, addressing barriers, coordinating with different
stakeholders in the knowledge network, adapting and applying knowledge for evidgoceed decision makinfp] [13]. It

is worth noting that knowledge brokering activity focuses on organizeinthractive process between knowledge producers
and knowledge usef84]. Knowledge brokerings defineda sall fihe activity that links decision makers with researchers,
facilitating their interaction so that they are able to better understand eachi'otiwals and professional cultures, influence

each other's work, forge new partnerships and promote the use of rebea@th evidence in decisioma k i [2@] [28] .
JacksorBowers et al. [17, p.1Hescribed the role ofrko wl ed ge b r o k e een different éntities ot individualsh e t v
t hat ot herwise woul d not brokerbriags @riousestaleholidersntaydthiem elps them t Wwdilee d ¢
relationships, discovers their needs and shares ideas and evidence that enable stakehotdénsitgab bettef26]. The
common features of knowledge brokerage can be described using the terms such as boundary spanner, bridge, brok
consultant, gebetween, liaison, mediator, peripheral specialist and representi2ille Examples of knowledgedkering
activities can be found in different [6k achitrhealdt{H], eereltal s c i f
palsy[12] [29] [30] , health policy34] and public healtj13].

Oldham and McLean [24)roposed a threBamework nodel in which knowledge brokering activities can be applied. These
frameworks areknowledge systenmransactionaland social change In the knowledge systerframework, knowledge is
created, diffused and used. The knowledge brokerage role in this framevoi#now how to create, acquire, assimilate, use
and diffuse knowledge. In th&ansactional framework, the focus is on the interface between knowledge creators and
knowledge users to enable a transaction in the form of knowledge interchange to ro¢haisdcial changeramework,
knowl edge brokering is viewed from the userso6 perspect
outcomes. Extending from tf@ldham and McLean [24hodel,Ward et al. [35Hescribed knowledge brokering fuioms as
knowledge managemerinkage and exchangeand capacity building In the knowledge managementodel, knowledge
broker navigates, manages and shares knowledge. Itinkktege and exchangenodel, knowledge broker acts as an
intermediary to developositive relationships between knowledge creators, decision makers and usersapatiity building
model, knowledge broker focuses on developingr&diince in decision makers and users to enhance knowledge sharing and
dissemination.

Social Media U in Health Care

Given the rapid changes in the communication technology landscape, social media has impacted on health communications
and changing the way patients communicate with each @hi@4] [36]. Coiera[10,p.lH e f i ned soci ade medi
and rapidly evolving cluster of technologies that create online communal spaces where groups of people can interact, discuss
coordinate or coproduceo. There are a growing number of
information from friends within the online social netwoid®]. Examples of social networking sites that connect patients
includePatientsLikeMdwww.patientslikeme.com) arndvewire (www.livewire.org.au)PatientsLikeMés an online

community space to enabletjgats to share their personal health experience with other patients with similar conditions to gain
social support and for patients to share and learn more about otlleset health research dridewireis an

Australiarbased online community that enalyloung patients with serious iliness, chronic condition or disability and their
families to connect and share experiences and to support each other.

Kietzmannet al. [18] proposed a honeycomb framework consisting of seven building blocks of functicoaktyamine
different levels of social media functionality in terms of user experience. Figure 1 shows the honeycomb framework consisting
of seven building blocks of functionalitidentity (1), conversation (C), sharing (S), presence (P), relationshipsdputation
(Rp)andgroups (G) In this modeljdentityrepresents the extent to which users reveal their identities in a social media setting;
conversatiorrepresents the extent to which users communicate with each other in the social medisskatitiggndicates
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the extent to which users exchange, distribute and receive content. The fourth buildingrekehcerepresents the extent to
which users know if other users are availal#égtionshipsrepresents the extent to which users relateth ether;reputation
refers to the extent to which users know the social standing of othergrambfunctionality is the extent to which users
form communitie§18].

Figure 1: The honeycomb framework of seven building blocks of functiofia8ty

The implications of the seven building blocks of functionality can be described as fpli8jvsThe identity functionality

implies the importance of the ability to control privacy and user profile and the needs to strike a balance betweendharing a
revaaling identity and to address privacy concerns in the social media environment. The implicatiorcafivitiesation
functionality denotes the need to monitor conversations in the social media platform. It is also explained that theaonversat
functionalty should not focus only on conversation frequency it should also centres on whether the conversation will result in
positive or negative influence or impact. The implication of gharing functionality is to have a mechanism to facilitate a
sharing netwik. In this functionality it is imperative to evaluate what types of entities or objects should be used to mediate the
shared interests; for instance whether videos or textual information should be used to facilitate sharing. In thisntegdard, co
manageent system can be used as a tool to support this functionality. The implicatpmesehcefunctionality infers
perception of requirement to create and manage reality, intimacy and immediacy of the content. This will require tools tha
enable availabilit and visibility presence of users to be controlled. The issue of trust has an impact reputiadion
functionality. This functionality is an important criterion to address quality and reliability issues, which is ofteneskpress
credibility concernsgn social media. Thegroup functionality has implication on membership rules and protocols such as
whether open or close membership should be advocated. Among the seven building blocks of functionality, some of them a
interrelated. For instance, tipgesencefunctionality can influence theonversationand relationshipsfunctionalities and the
conversatiorfunctionality in turn can be influenced by thmupandidentity functionalities.

THE CONCEPTUAL MODEL
This research analyses the thkeewledge brokering functions consisting of knowledge management, linkage and exchange
and capacity building using the honeycomb framework of seven building blocks of functionality put forward by Kietzmann
al.[18].

The first function of knowledge brokeringhksowledge managementhich is based on knowledge management processes to
generate, capture, codify and transfer knowledge. The role of knowledge broker in this model necessitates the skills c
navigation, manageent and dissemination of knowledge. To ensure successful knowledge dissemination, the knowledge
broker needs to translate research into a form that can be understood by users. As the knowledge users in this gntly are pati
and their family, thus issued language and cultural barriers between researchers and patiemseatstw be addressed by
ensuring information is comprehensible, relevant and usable to [BdrsThus inthe knowledge managemembodel,
codification of knowledge in the form thadrt be delivered as knowledge products to help patients to gain and understand the
requisite information effectively is important. The following building blocks of functionalities should be considersy,

sharing, presence, relationships, reputatiamd groups[18]. The identity functionality represents the extent to which users
reveal their identities. In the case of knowledge brokering, it is important to know who the target users are and thfe source
research evidence in order to facilitate uptakehe knowledge transfer. In term of teBbharing functionality, we need to
consider what mechanism or tool as well as what types of objects should be used to facilitate the shasimgrinthe
functionality is critical in this model as it enables corsdgion and crystallisation of information to be presented in a particular
form of knowledge to ensure successful knowledge transfeneldeonshipfunctionality represents the extent to which users

are related to other users. This way appropriate irdtom needs of different users should be identified. Knowing the
relationship also helps to identify the type of information to share as information that is required by a patient isfobifieren

that required by a family member. Thelationship functiorality will influence thegroup functionality as groups can be
formed based on common needs and how information is to be disseminated can influence the objects of shgning. The
functionality can also influence relationships in which relations maythablestied through invitations and group participation.

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Deceftthe2®BL4
36



Lau

The reputationfunctionality enables judgement to be made based on establishing trust by identifying sources of knowledge.
This building block of functionality enables factors relating to credibiigneralisability, reliability and objectivity to be
determined to ensure robustness of eviddrased resourcg31].

The second function of knowledge brokerindinkage and exchange which the knowledge broker acts as an intermediary

to develop posite relationships between knowledge creators and knowledge[85gr3here are two aspects in this model:
linkageandexchangeThe model may place more emphasis orith@ageaspect and a lesser extent ondkehangengle. In

this regard, the knowlgg brokering activity involves establishing linkage through some form of matchmaking s¢8tices

For example a knowledge broker may help to bring a knowledge creator to a knowledge user. On the other hand, if th
knowledge brokering activity includes tholinkage and exchange components, the focus should be on developing positive
relationships between research creators and knowledge users. This can be achieved either by estabtziting one
collaborative relationships through networking and pastmnips. Thus the main aim of knowledge brokering inlitileage and
exchangemodel is to facilitate communication between different stakeholders and breaking down barriers between researchel
and users. The knowledge brokers in this model use their comationicskills and interpersonal contacts to increase the
success of knowledge transfer and exchange. Careful examinatigatafnship, presence, identigndgroup functionalities

is critical if the emphasis is on thiekage component. If this model imlves the process dihkage and exchangehen all

seven building blocks of functionality should be considered carefully. In particulacaimeersationfunctionality can
contribute to the way exchange can take place between knowledge creators and lknosdeglgin this model, it is also
desirable if user pull model be used to guide the linkage and exchange. In the user pull model, knowledge brokering is bas
on using networks and communities of practice to facilitate knowledge transfer and exdffdnge

Finally the third knowledge brokering function éapacity building in which the knowledge broker focuses on developing
selfreliance in knowledge users to enhance knowledge sharing and dissemj@&tiom this model, knowledge broker
attempts to adress shortcomings in the ability of users to interpret and use research evidence. In this case the knowledg
broker facilitates the capacity for eviderioformed decision making by ensuring knowledge users are able to build capacity
to access and apphynhkwledge. The role undertaken by knowledge brokers in this model can be described as translators anc
processor$31]. Thus there is a need to develop capacity through constant interactions and negotiations to enable learning ar
adaptation to arise betwe&nowledge creators and knowledge users. A simulated learning environment and promotion of
beliefs and values of patients can also help to develop capacity in knowledge acquisition process. Engagement ar
participation of user community in research prgjecan be an effective mean to engage users. In this radardity,
conversation, sharing, relationships, reputatiand group building blocks should be examined carefully. In particular the
sharing and conversatiorbuilding blocks of functionality canatilitate learning and capacity building. This is specially the
case in deciding the most appropriate form of knowledge to aid in learning and knowledge acquisition. In addition the ability
to recontextualize knowledge in the process of knowledge codbficatimportant too. Finally capacity building also includes
sharing cultural beliefs, norms and values of potential knowledge[@2¢[81].

CASE STUDY
Research Aim
This research aims to investigate the knowledge brokering activity undertaken bfpaprofit organization in Australia
using the proposed conceptual model described in the previous sébiresearch uses the case study approach to explore
how theorganizatioruses social media platform to aid in knowledge brokering activity. flidy $ exploratory and
descriptive to understand the knowledge brokering activity conducted via the social media platform.

Background

Cerebral palsy (CP) is a permanent physical disability caused by damage to the brain in a baby or infant qguegessive
interference in the developing brd#j. It is the most common childhood disability with prevalence of 2.0 to 2.5

incidences per 1,000 live birth$3]. The most common type of CP is spastic CP, affectii@d® of people with CPL]. The
severityof disability associated with CP is highly variable, depending on which limbs are affected and the type of impairment.
Abnormal muscle control or spasticity (increased muscle tone) is the most common impairment. Often there are other
impairments associatedth CP such as epilepsy, speech, visual, hearing and intellectual disabilities. Caring for a child with
CP affects all facets of parentsdé |ives. Tbhsedappooachfbr Heal t
assessing children with CPdithe families are to be supported with practical assistance and evizissrkinformation to

help parents and caregivers to gain knowledge about CP and to enable them in making informed decision that can help to
improve quality of life for their child32]. In this regards, parents and caregivers of children with CP should be educated with
evidencebased knowledge to show how a prescribed treatment plan will help theif23jilth fact research has shown that
parents of children with CP want to be educated to understand effectivemetigidial intervention$23]. Thus close

engagement between evidence providers (clinicians) and users (parents) should be encouraged.

The CP organization investigaticthis research is the Cerebral Palsy Alliance (CPA), dargtrofit organization that provides
family-centred therapies, life skills programs, equipment and support for people living with CP and their families in Mjstralia

It represents the intests of people with CP and their families and undertakes the knowledge brokering role to act as a bridge
between the research community and the CP patients and their families. Successful knowledge transfer, exchange a
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brokering activities among researchepractitioners and policy makers have been reported in the CP litefB2lifR7].
However there is little research on issues relating to knowledge transfer of eMidseceknowledge that involve patients and
their families. In particular when patiesnare children and the decision needs to be made by parents, which is commonly the
case for children with CP.

Method

The CPA website has links to social media platform that indiadebookYouTubeTwitter, LinkedIn InstagramandGoogle+.

The contenposted in thé&aceboolpages andwitter messages of the CPA between the periods January to June 2014 is visually
examined by the author.

Result

During the period of investigatiorhdare were 7&aceboolkposts and 153witter messages. The content\afurube LinkedIn
InstagramandGoogle+was not examined in this studyhe Faceboolkposts andwitter messages are categorised into four

groups: workshops/events announcements, news, donations/appeals and CP knowledge. Araceigabkposts it was found

that 36%, 48%, 12% and 4% of the posts were related to workshops/events announcements, news, donations/appeals and C
knowledge respectively. In the caseTufitter messages, 96% of the messages can be categorised as news and 4% of the
messages were reldtéo workshops/events announcements. Content analysis ledi¢eboolposts for the workshop/event
announcements category included information session for school leavers (June i) clinapduring the school holidays

(June 15), National Disability furance Scheme funding session (June 5) and new therapy programme (May 12). There were
also messages related to knowledge transfer on CP knowledge such as announcement of a question and answer (Q&A) works
session on CP knowledge (June 23) and invitatigrarticipate in research study (May 27). AmongTivéter messages, it can

be observed that the vast majority (96%) of the messages were related to news. There were limited number of messages on ev
announcement related to CP tools and aids suthhrag  fil eap mot i on 0 newecontraller deyidd @yne O ) a
suitable for children with CP. Among tigeetermessages, it can be observed that messages that were tweeted were mainly
related to programs conducted by the CPA, such as theolgMigntoring program (April 25), volunteer program (April 17)

and Siblings Day (April 15). The announcement messages also inclutiegeteng of CPrelated research outcomes (April

23).

In addition the CPA website content was also visually inspecteaiicagbetter understanding on the knowledge brokering role
undertaken by the CPA. There are resources related to CP information in the website that explain what CP is, causes, sig
symptoms, treatments and information related to improving quality obfifgatients with CP such as communication and
language development and assistive technology. These resources are presented as textual information on the CPA website
well asYouTuberideos. There is also a link on the CPA website to blogs written Iplgoaith CP and employees of the CPA.

Discussions

From the case analysis, it can be concluded that there are some knowledge brokering activities undertaken by the CPA using
the social media platform. However it is observed that the CPA website ikestifigin source of CP resources and the use of
website for knowledge transfer and dissemination can be described as the producer pugtymmbdtie producer push

model, the knowledge transfer strategy focuses on credibility and trust with the ugdaf ader and experts. In this case

study the reputation of the CPA as one of the leading CP agencies in Australia enforces this strategy.

The knowledge brokering role undertaken by the CPA isiofvledge managemefuinction. The role of CPA as a knteglge

broker helps patients and their families to navigate, manage and share knowledge in all knowledge and information related to
CP. The knowledge is synthesised and codified to present in a form that is comprehensible and easy to use format. It can be
construed that the role of social media platform focuses on communication with the aim to maximise the reach. The majority o
the messages in the social media are related to news, indicating the role of social media is focusing on social interaction,
information dissemination and broadcasting. It provides an opportunity to spread information such as events, workshops and
announcements quickly. It is also used to mobilize people, such as appeal, donation and research participation, @iy quickly
User expdence is also shared through news posteBamebook Twitter and blogs space in the CPA website. This is

consistent with the use of blogs space to create relationships among users to engage and share common interests and conce

The analysis of the sa also indicates the following building blocks of functionality are practiced by the iG&¥tity,
conversation, sharing, relationshipsdreputation Theidentity andreputationfunctionalities enable the source of knowledge

and users be disclosed, shanhancing the trust and credibility concerns of knowled@ipe. conversatiorand relationship
functionalities enable different users to communicate, thus facilitating engagement, exchange and interacitwariribhe
functionality determines the objectshie shared and the best way to share these objects. In the case of the CPA, it is found tha
YouTubevideos and textual information are used as objects of sharing. At this stage there is no evidence to greseribat
andgroupbuilding blocks are bempractised.

It is recommended that a content analyst be engaged to assist knowledge broker in the knowledge brokering activit
Responsibilities of the content analyst would include gathering information that meets the requirements of quality criteria,
researching evidendeas ed i nf ormation that meets knowledge usersd
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effective content deployment and presentation. The content analyst can assist the knowledge broker in facilitating effectiv
implementgions of all seven aspects of functionalities with the aim to develop strategies for monitoring, understanding and
responding to different knowledge brokering activities via the social media platform.

CONCLUSIONS AND FUTURE RESEARCH
Ubiquitous access thie Internet and proliferation of social media use has changed the way health care information and
knowledge are transferred and disseminated. This study examines the knowledge brokering functions using a framework of
seven building blocks of functionalityn social media platform. The conceptual model is applied to the domain of CP by
investigating the role of a CP organization functioning as a knowledge broker to transfer CP knowledge to patients with CP.
The seven building blocks of functionality framewaerves as a basis to better understand how social media platform can be
used to facilitate knowledge brokering activity. Result from the case study shows that the CP organization is efféntive in us
social media platform to transfer knowledge to knalgkeusers. The knowledge brokering model practise by the CP
organization can be described as knowledge management function &mctianalities of identity, conversation, sharing,
relationships and reputation have been identified.

This study has itmitationas only a specific health domain has been investigated based on one organization in Austnagia.

research is proposed to analyse the proposed conceptual model in a larger scale in terms of sample size and to deve

guidelines and strategiéwr effective deployment of knowledge brokering activities on the social media platform.
REFERENCES

[1] Access Economics (2008he Economic Impact of Cerebral Palsy in Australia in 2007

[2] Anderson, W(2014)Ch i e f Executive Off i c etrenytbs omeidralasignehealthBaseatchdforn g
improved health Availableat https://www.nhmrc.gov.au/about/nhrrseniorstaff/nhmrececwarwick-andersoram

[3] Australian Cerebral Palsy Register (208@stralian Cerebral Palsy Register Report 2009: Birthrge®92- 2003

[4] Blair, E., BadawiN. & WatsonL. (2007) definition and classification of the cerebral palsies: the Australiandview
Developmental Medicine and Child Neurologl. 49, pp. 33-34.

[5] Bryer, T.A. (2013)MDesigningsocial media strategies foreffective citizen engagementa caseexample andmodelj
National Civic Reviewol. 102 No.1, pp. 43-50.

[6] Cameron, D., et al. (2011Knowledge brokering in children's rehabilitation organizatiopserspectives from
administrator§ Journal of Continuig Education in the Health Profession®l. 31, No. 1, pp. 2833.

[7] Cerebral Palsy Alliance. Cerebral Palsy Alliance - About Us 2004; Available at
https://www.cerebralpalsy.org.au/whee-are/.

[8] Chau, T., Moghimi,S. & Popovi¢c M.R. (2013) &nowledge translan in rehabilitation engineering research and
developmenta knowledge ecosystem framewdrlrchives of Physical Medicine and Rehabilitatidol. 94, No. 1
SUPPL, pp. S8S109.

[9] Chou, WY.S,, et al. (2009§50cial media use in the United States: impligatifor health communicati@GnJournal of
medical Internet resear¢Wol. 11, No. 4, pp. e48.

[10] Coiera, E. (2013§50cial networks, social media, and social diséaBd4J, Vol. 346, pp. 4.

[11] Conklin, J., et al. (2013jKnowledge brokers in a knowledge netwotke case of Seniors Health Research Transfer
Network knowledge broke@simplementation Scienc¥ol. 8, No. 7, pp. 10.

[12] Cummins, R. (2010gBuilding knowledge futures for cerebral palsy: examples from the Spastic emBeidging the
"Know-do" Gap: Krowledge Brokering to Improve Child Wellbejr@. Bammer, A. Michaux, and A. Sanson, Editors.
ANU E Press: Canberra.

[13] Dobbins, M., et al. (20097 description of a knowledge broker role implemented as part of a randomised controlled
trial evaluation threedowledge translation strategéebnplementation Scienc®ol. 4, pp. 9.

[14] Eckler, P., WorsowiczG. & Rayburn J.W. (2010)$ocial Media and Health Care: An Overvig®M&R, Vol. 2, No.

11, pp. 10461050.

[15] Graham, I.D., et al. (2006).ost in knowledge traration: time for a map@Journal of Continuing Education in the
Health Professions/ol. 26, No. 1, pp. 13-24.

[16] Hoffmann, T., BennettS. & Del, C. (2010)Evidence based practice across the health professfarsgralia: Churchill
Livingstone Elsevier.

[17] JaclsonBowers, E., L. Kalucy, and E. Mcintyre (2008nowledge Brokering in FOCUS on ..Primary Health Care
Research & Information Service: Adelaide.

[18] Kietzmann, J.H., et al. (201#pocial media? Get serious! Understanding the functional building bléckeial media
Business Horizon&/ol. 54, No. 3, pp. 241251.

[19] Kontos, E.Z., et al. (201@Communication Inequalities and Public Health Implications of Adult Social Networking Site
Use in the United Stat§slournal of Health Communicatioiol. 15, No.3, pp. 216235.

[20] Lomas, J. (20079The inbetween world of knowledge brokerin@MJ, Vol. 334, pp. 129132.

[21] Long, J.C., F.C. Cunningham, and J. Braithwaite (20B3jdges, brokers and boundary spanners in collaborative
networks: a systematic revi@BMC Health Services Researctiol. 13, No. 1.

[22] Markus, M.L. (2001)6Toward a theory of knowledge reusgpes of knowledge reuse situations and factors in reuse
succes§ Journal of Management Information Systelal. 18, No. 1, pp. 57-93.

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Deceftthe2®BL4
39



[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]

[31]

[32]
[33]
[34]
[35]
[36]

[37]

Lau

Mclintyre, S., Novakl. & Cusick A. (2010) &Consensus research priorities for cerebral palsy: a Delphi survey of
consumers, researchers, and cliniciaDgvelopmental Medicine & Child Neurolggyol. 52, No. 3, pp. 270275.

Oldham, G.& McLean R. (1997) ®Approaches to kneledge brokering International Institute for Sustainable
DevelopmentVol. 23, No. 6.

Pentland, D., et al. (201%Key characteristics of knowledge transfer and exchange in healthcare: integrative literature
review. Journal of Advanced Nursidgvol. 67, No. 7, pp. 14081425.

Rivard, L.M., et al. (2010§Promoting the use of measurement tools in practice: a riatods study of the activities

and experiences of physical therapist knowledge brgkenysical TherapyVol. 90, No. 11, pp. 15861590.

Rosebaum, P. (2005§From research to clinical practice: considerations in moving research into people's hands.
Personal reflections that may be useful to ofip®wsdiatric RehabilitationVol. 8, No. 3, pp. 165171.

Roxborough, L., L. Rivard, and D. Russelknowledge Brokering in Health Care2009; Available at
http://www.canchild.ca/en/canchildresources/knowledgebrokering.asp.

Russell, D., et al. (200¥Moving cerebral palsy research into practice: @nowledge Brokers thake a difference?
Developmentaviedicine & Child NeurologyVol. 51, No. Suppl. 2 pp. 76.

Russell, D., et al. (201@Jsing knowledge brokers to facilitate the uptake of pediatric measurement tools into clinical
practice: a beforafter intervention studyImplementation Sciengc¥ol. 5, No. 1, pp. 92

Sin, C.H. (2008)dThe role of intermediaries in getting evidence into policy and practice: some useful lessons from
examining consultaneyclient relationshipg Evidence & Policy: A Journal of Research, Debate & Practita. 4, No.

1, pp. 85103.

Stanger, M& Oresic S. (2003jRehabilitation approaches for children with cerebral palsy: oveévimurnal Of Child
Neurology Vol. 18, No.S1, pp. 79-88.

Sullivan, K.J.& Cen S.Y. (2011)&Model of disablement and recovery: Knowledgestation in rehabilitation research

and practicd Physical TherapyVol. 91, No.12, pp. 18921904.

van Kammen, J., de Savigny, & SewankamboN. (2006)&Jsing knowledge brokering to promote evidehesed
policy-making: The need for support structéulletin of the World Health Organizatipiol. 84, No. 8, pp. 608611.

Ward, V., HouseA. & Hamer S. (2009)&Knowledge brokering: the missing link in the evidence to action chain?
Evidence & Policy: A Journal of Research, Debate & Pragtita. 5, No. 3, pp. 267%279.

Weaver, B.E., Lindsay, B& Gitelman B. (2012) @Communication Technology and Social Media: Opportunities and
Implications for Healthcare Systeén®nline Journal of Issues in Nursingol. 17, No. 3, pp. 16-3.

Woolf, S.H. (2008)The meaning of translational research and why it maitd/isMA Vol. 299, No. 2, pp. 211-213.

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Deceftthe2®BL4
40



Ramanujam &harma

ANALYSIS OF MOBILE SERVICES AND THEIR IMPACT ON ECONOMIC DEVELOPMENT
Rahul Ramanujam, Nanyang Technological University, Singapore, rahul007 @e.ntu.edu.sg
Ravi SharmalNanyang Technological University, Singapasharma@ pmail.ntu.edu.sg

ABSTRACT
The primary aim of this paper is to analyze userds adop
this paper has been obtained from the Worldwidebil@ Data Services (MDS) Survey (Sharma et al, 2014). This research
paper also characterizes devices, usually identified as smart phones. Smart phones are sophisticated tools (deviaeas), which
be used for 1/0O (input/output), processing, storage andrimadband connectivity. The features and functionality of these
devices range widely, facilitating browsing the internet as well as applications that utilize authentication, location datbct
multitasking.

Such features that MDS provides us haveobe an inexorable part of our lives. These devices offer us so much that all forms
of work and leisure activities that are routine in our-ttagiay deeds progressively depend more on them. As a result, the
providers ofMDS[14] nowadays offer a superfluityf both products and services, which empower patrons to perform a range
of work and leisure tasks that are correlated with commercial transactions, networking and communication, information acces
and content downloading (Garbacz and Thompson, 2007)isTamsintegal part of the era of ubiquity.

Keywords Mobile services, IT for development, user survey.

LITERATURE REVIEW
Thaler (1985) examined customer value perceptions from the utilitarian perspective and proposed a hybrid model to evalua
customes &6 values from two aspect s: acquisition value and tr
studied the effects of pieeompar i son advertising on buyersoé percepti
behavioral intentios. In addition, Sheth et al. (1991) extended the value into five aspects, including functional value, social
value, emotional value, epistemic value, and conditional value. As an alternative, Holbrook (1999) proposed eight types ©
value: convenience, quiy success, reputation, fun, beauty, virtue, and faith.

However, these studies neglected the role of economic f
that mobile users assess the perceived value of a product under @ahsobemme by taking into account both the benefits and
sacrifices (Chang, Wildt& Price, 1994; Dodds, Monroe & Grewal, 1991; Grewal, Monroe & Krishnan, 1998; Monroe,1990).
They make decisions based on the premise of maximizing the monetary value. Slyettificportion of perceived benefits to
perceived sacrifices, which indicates an overall assessment of a product value (Zeithaml, 1988).

Research on technology adoption from the value perspective is a longstanding area of scholarly interest. sabotaeslyip

in technology adoption has emphasized consumers Opercei
usefulness, perceived ease of use, and user acceptance of information technology (i.e., TAM model), he pointed out that .
indi vi dual 6s choice of i nf or mafftbetwern the effort to osk thegtgchnalayy (i.ea easemy n |
use) and the quality (i.e., usefulness) of the information technology. Building on this, Venkatesh et al. (2003) proposed th
Unified Theory of Acceptance and Use of Technology (UTAUT) model, in which they examined perceived valo# trade
from multiple dimensions such as perceived usefulness, extrinsic motivation, and job fit. With regard to MDS adoption, few
studies have appliedthe¢ concept of values with the notable exception of Kim and Han (2009), who examined the impact of
utilitarian, hedonic, and social values on MDS adoption. In the paper by Sharma R.S., Li, E.Y. and Govindraj (ibid)reisers we
measured on three critical facsi social benefits, hedonic benefits as well as utilitarian benefits. And it was analyzed as to
how these benefits influence wuserdés perception on wvari
discusses how all these factors worlo get her. The current study focuses on p
market. In addition, it also brings to light what kind of wireless services people in Singapore tend to use when they are i
different places namely, Home, On the Gad In Public. It also makes an assessment of how users strike a balance with their
monthly data plan and the benefits they enjoy.

THEORITICAL FRAMEWORK
The research implies that the concrete attributes of mobile data services adoption would defideéetprmgumers to extort
assured benefits for themselves which will lead them to concrete action in decision to purchase and adopt to the servic
provided by the internet providers (Sharma et al, ibid). Earlier research in the area suggests that testhmatiogy has
favored a sequential chain such as attitudes, beliefs, intentions and behavior (c.f., Adams et al., 1992; Chang a®d Wildt, 19
Chiu, 2005; [2]; Marco and Frenkel, 2000; Massoud and Gupta, 2003; Turel et al., 2007; VVenkatesh and Davis, 2000)

The classic perceived value paradigm (PVP) from behavioral decision sciences presumes that there exists a cogpfitive trade
between perceived cost (quality of effort) and perceived benefits (quality of outcome) in de@giog process (Beach and

Mitchell, 1978; Payne, 1982; Johnson and Payne, 1985). It posits that if consumers predict that they could obtain nsore benef
from the usage of a product or service, they would consequently be more willing to pay for them and use them. This is exactl
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what has been measured in this paper in addition to other aspects.

Marco and Frenkel (2000) suggest that product attributes refer not only to observable characteristics like color, strape, size
weight, but also to intangible qualities like brand reputatind product image. They also classify some of these outcomes as
functional and psychological benefits. Functional benefits are directly generated when users adopt the product, whil
psychological benefits are related to social outcomes and satisfadtienssocial image, better personal relation and
selfadvancement). This simple classification has been expanded in the IS and technology management literature. There
considerable agreement in the IS literature that technology benefit may be expressiithrian, hedonic or social (Brown

and Venkatesh, 2005; Heijden, 2004; Kim and Han, 2009; Sweeney and Soutar, 2001). Utilitarian benefits are those associat
with functionalities of MIDS pertaining to commercial transactions, communications arehtdotvnloads; hedonic benefits

are the pleasure and fun users experience when using MIDS; and social benefits inclidageelind relationship
enhancement consequences. Hence, perceived value, which is the net outcome that the consumer obténbeafeditdo

and costs (product price) are evaluated (Chang and Wildt, 1994; Chen and Dubinsky, 2003; Sweeney andSoutar, 200
Zeithaml, 1988), determines the consumption action or decision to purchase. Other recent IS studies that have attempted to |
the PVP in explaining mobile adoption behaviour include [13] and, Kim and Han (2009). Both studies have reported a positive
correlation between perceived value and the adoption intention of consumers.

Drawing on the above theoretical constructs, a reseandelnfor MIDS adoption is proposed.

Percemnved
Mobile 1!:Lterr_et utltanan Mobile device
SEIVIce benefits dooti
attributes adepton
Percerved
. . hedonic benefits
LMobile device Mobile mtemet
attributes service adoption
Percerved socml
benefits
Income
Figure 1: Theoretical Mo d el depicting userbs per

Figure 1 shows the model that derives the hypotheses for the analysis. The result tells us the behavior of the Consumers ¢
the carelation between the perceived value and the adoption intention. The model suggests the relationship betwee
consumersd expectation of MIDS attributes and adaptatio
also holds income asne of the main control variables, given the empirical evidence that the people with different incomes
may have difference in cost benefit equilibrium. The benefits those are associated with functionalities of MIDS th&b pertain
commercial transactionspmmunications and content download, pleasure and furnsaife and relationship enhancements
(Sharma et al, ibid). The adaptive structuration theory (AST) proposed by Anthony Giddens (1984) and perceived valug
paradigm (PVP) (Beach and Mitchell, 197&yRe, 1982; Johnson and Payne, 1985) in the model are used to examine the
consumer 86s decision on what determined the adoption of

In the next section, the hypotheses derived from this model relating to perceived benefits arelatiogdo willingness to
pay are set out in detail.

RESEARCH SCOPE
This paper primarily focuses on the following aspects as to how various users from Singapore are inclined towards mobil
wireless services.

V Visualization of Usnobiléwirelgse servieepin differant vialks of/likeysuch as; personal, on
the go, and at home.

V  An analysis and visualization of wireless services that are most commonly used.

V  Visualization between Paying for Applications and Content and the pumuoséith people pay for the sam@ork,
Personal or 50/50 Work and Personal.

V  An assessment of tlgost of current data plamersusBenefits.
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V Identifying the relationship between the motivation to buy a smartphone and the value a user places onoladliéous m
wireless services and examining whether the relationship is statistically significant?

V Regression Analysis between bdtiternet Access as the Motivation to buy a smartpramevell as thélaximum
Monthly fee payable for wireless servicagainst se e r a | ot her wvariables that de
mobile wireless services

V Developing a Structured Equation Model betwstaximum Monthly fee payable for wireless servegsinst several
other variables that dsensbierwirdiesssernvdcesr s6é6 i nclination tow

The paper aims to present a right mi x of the usersodé bt
wireless services are perceived by users in different scenarios and in varying circumstances.

Furthermore, ltis paper also addresses the purpose for which mobile wireless services are often used. The purpose has be
divided into twoi Work and Personaln assessment is also made to understand how happy users are with their current data
plan and whether the dostrikes a balance with the benefits they enjoy.

DATA COLLECTION
The data was collected as part of the Worldwide Mobile Data Services Survey. Botampadpen and welenabled versions
of data collection instruments were used to collect data in Singdpothe pilot run before collecting data from the other
countries. The online questionnaire adopted from [16] was posted during the@Period using a professional version of
the SurveyMonkey tool. Only users with prior MIDS experience were akkquhirticipate, and their user profiles were
subsequently used as a check of their internet experience. After the pilot run, more data were collected in Finland, the US/
Korea and Taiwan with papendpen questionnaires and almost a full response raseaslaieved in each country, perhaps
due to the attraction of receiving ppaid mobile services cards.

However, the entire procedure of data gathering and questionnaire preparation is beyond the scope of this projeatriall this w
had already been cardeout by Sharma, Land Govi ndr aj a sAdgptaom af mabife interhed devicespaadp e r
services: A multinational study15]. So, the existing data set for Singapore were used throughout the course of this research.

DATA MINING AND ANALYSIS
Tools/Software used
To get reliable results in terms of both statistical analysis and visualization, a mixture of tools has been used. BsitegClexa
Correlations and Linear Regression have been carried @R358 Statisticd-or the purpose of visualizams, Tableauhas
been used. Structured Equation Modeling has been implemerRepragramming

Data Cleansing

Given that the study involved survey data, there were a lot of missing values in the data set. The missing values iteay be due
respondents dpping out in the middle of the survey or deliberately not answering a specific set of queltiputa
cleansing and the very process of going about this facilitated reliable and statistically significant results.

Substituting null and missing valuedth the mean and median will not practically make sense with this kind of data set
because, firstly, this is a survey data with a wide number of data points and, secondly, the missing data per variabte was fo
to be 22%. Hence the end result will notdmeurate enough so as to be measured and to give recommendations. So, missing
data in this case, has been dealt with by putting into effect the conddpttigfie Imputationby means of.inear Regression

in SPSS. According to Little RJA & Rubin DB (200ultiple Imputation is the most powerful and accurate method to be
dealing with incomplete data in a survey data set. Application of the technique requires three steps: imputation, dnalysis ar
pooling (Stevfan Burren, 2011).

1. Imputation: Impute (=fillin) the missing entries of the incomplete data sets, not onceythues (=5 in our case).
Imputed values are drawn for a distribution (that can be different for each missing entry). This step results is m
complete data sets.

2. Analysis: Analyze each athem completed data sets. This step results in m analyses.

3. Pooling: Integrate then analysis results into a final result. Simple rules exist for combining the m analyses.

In this case, the number of iterations was set to 5 and the type of multipletiolpwias set to Linear Regression. This way,
each missing variable selected was iterated 5 tindsi | e doi ng an anal ysi s, we get a
conglomerates the results of all five (5) iterations and give the average values.

Before going about the process of multiple imputations, there were two other aspects that had to be considered. Firstly, tt
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Litt | e destwhbCcAnducted on the data set to observe whether the missing data was a random phenomenon or
followed a pattern. fie results revealed that the missing data was not at all random and that it did follow a pattern. For
example, a certain specific set of questions was completely unanswered, and this was repetitive for many users. Seconc
random numbers needed to be gated, so that they could be used for substituting valuesMEnsenne TwisteRandom

Number Generator algorithm was used to facilitate the process.

VISUALIZATIONS
The following (Figure 2) is the visualization that depicts various wireless servicgmetpé tend to use at home, in public, as
well as on the go.

OntheGo Services | Public Services

Music and
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Figure 2: Visualization of various Home, On the Go and Personal services

This figure reveals that Emails/SMS are the most heavily used services that are used in allEgamstitut@€8i 35 % of

the usage. It is closely followed by Browsing as well as Social Networking that range fiiod81% of usageThe usage of
GPS and Maps accounts for 17% when people are 60On the
people using maps and GPS for navigation during transit

The following visulization (Figure 3) depicsts how often (measured in percentage) various mobile wireless services are use
by people.These results can, in fact, act as a catalyst to the previodizatism result that details various services used by
prople at different places. The following is more generalized in its approach.
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Figure 3: Visualization of wireless services that are often used

Results reveal that Email and social networkiag/ges are the most often used and they constitute about 68%. It is closely
followed by communication as well as web browsing that add up to 61% and 60% each respectively.

Singaporeans seem to be ardent news readers, and statistics reveal that thepilasimternet services more for gaining
access to News services. This figure comes to 55%. Games and information services fall next in line and they constitute 52
and 50% respectively. All these visuals reveal that Singaporeans rely heavily on usilegwiteless to access major day to

day services such as Emails, Social Networking, News and Games form.

An assessment was made between the Cost of the current data plan and the benefits. Users were asked if they were abl
strike a balance between tHiata plan costs as well as the benefits they gained. Figure 4 represents this assessment.
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Figure 4: Visualization of Cost of Current Data Plan versus Benefits

Users were asked to answer on a scale of 5 ranging from Very Reasonable, ReasonableryGkigh.-or the purpose of
ease, both Reasonable and Very Reasonabl e have been adde
visual reveals that more than half the users were happy, though not great, when they comparedithdtm$ienefits. Both

Ok and Reasonable put together comes to 57%, which is the total number of people are who say that there is a decent bala
between the cost of their data plan and the benefits they enjoy.

However 16% of the respondents thinktttieeir data plan cost is way too high when compared with the benefits they enjoy.
And 27% of people think that the cost is somewhat high, though not very high in comparison to the benefits. It is podssible th
these segments of people have different gedgaiders, and the varying costs can be attributed to this factor.

Having observed the various commonly used wireless services and also how users perceive costs of their data plan to
benefits, it would be apt to analyze if users pay for applicatimgscontent on their smart phones and, if they do pay, the
purpose for which they primarily pay for getting applications and content. Purpose in thisic&geris Personal and 50/50

Work and Personal. The following visual (Figure 5) plots the purpgee(\Work, Personal) of the wireless service and the
amount.
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Figure 5: Visualization of purpose/type of wireless service and the amount

It is observed from Figure 5 that people end up buying applications and content on their phones more for dzesandhan
for Work. However, the difference in the amount spent between the two is not so high. The difference is $56.

On the other hand, it seems like people do keep both Personal as well as Work at an equal level. This is because the amo
spent forboth Personal as well as Work reasons is $603.

STATISTICAL DATA ANALYSIS
Correlation Analysis
A correlation analysis was carried out between the motivation to buy a smartphone, which can be related to mobile devic
adoption and the various utilitariamda hedonic and social as well as mobile device attributes. The main purpose of this
analysis was to find out if users in Singapore placed any value on a specific wireless service before they actually bought
smartphone, and whether any of the attributagqul a major role for users in Singapore towards adopting a mobile device.
The correlation results are Appendix 1(a)

| have useds p e a r ma cofelatioR im this case instead of the usual Pearson correllitisra widely accepted fact that
Speatrmands Rho is the correlation that has to be used whil ¢

The results explain that there is no correlation between social, hedonic and utilitarian attributes and mobile device adoptio
However, theg is just variable that is correlated to the motivation to buy a smart phone. The vaMiai8p, wifienabled

which is a mobile device attribute, is correlated tovhlee placed on buying mobile apd$e correlation is significant at the

0.05 level. Ths can be attributed to the fact that customers in Singapore do not place any value on a wireless service when the
purchase a smartphone. The only important criterion for them is to buy mobile applications and for that reason, theesmartphor
has to be WFi enabled.

Linear Regression

A linear regression analysis was performed with a mobile device attribute being the dependent Wot8pe Internetaccess
(Motivation to buy a smartphone with internet access). The independent variables used wererh@&rosed various
wireless services on the basis of circumstances; how often they are likely to use it and how valuable they find these service
The circumstances they use are mainly social attributes, and the other variables can be related toidhentadditarian
attributes of the customerhe main aim of this analysis was to find out those variables that are significantly related to the
target variable. In this case, the primary aim was to identify what variables are significantly related tou s er 6 s mot i
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buy a smartphone on the basis of Internet Connection. There were 8 models generated in theTpeocesslts are in
Appendix 2(a)

The OF6 statistic for entry was set to Benddel wan3dd%. Swthis r e
explains that the model is 38% accurate. All the variables in the final model were significantly related to the tartget variab
since the 6Sigb6 value for all vari abl es wibutes dnceteoshedorfica n
attributes were found to be positively correlated to the target. So, in total, four variables were positively correi@ted to t
dependent variablé Circumstances likely to use wireless in family situations, Circumstances likebe tavireless during a
vacation, Often use wireless for entertainment, Spdeble 1 summarizes positivelye | at ed vari abl es an
the final model.

Variables Unstandardi zed Coef (60
CircumstanceslikelyuseW!_familySitu 0.184
ImpWIServ_Sports 0.144
CircumstanceslikelyuseW!_vacation 0.144
OftenUseW!_entertainment 0.179
Table 1: Table summari zing positively related vari

Another linear regression analysis was performed with the depemdegable being Maxmonthlyfee_Wlserv (Maximum
monthly fee for wireless services). The independent variables used were how users perceived various wireless services on
basis of circumstances; how often they are likely to use it and how valuablerntehdse services. The main aim of this
analysis was to find out those variables that are significantly related to the target variable. In this case, the primaaryoaim
identify what variabl es ar e si gn Eldssseraiges. Thgre weeelllamodets genayatetl h e
in the processThe results are iAppendix 2(h)

The O60F6 statistic for entry was set to 0.05 and for rer
explains that the model is 40% acater. All the variables in the final model were significantly related to the target variable
since the 6Sigd value for all wvariables was | esswelé&san 0
utilitarian attributed were fand to be significantly correlated to the target. So, in total four variables were positively correlated
to the dependent variableUse Web browsing for personal or work, Circumstances likely to use wireless while driving, Likely
to use wireless servicés manage finances, Gamdsble 2 summarizes positivetye | at ed vari abl es and
final model.

Variables Unstandardi zed Coef
UseWIPersorWork_Webbrowsing 2.299
CircumstanceslikelyuseW!_driving 3.646
LikelyUseWI_managefinaces_pers 2.812
ImpWIServ_Games 2.130
Table 2: Table summari zing positively related vari

For example for every 1 unit increase in the UseWIPersorWork_Webbrowsing, there will be a 2.299 increase in the ma;
montHy fee for wireless services. Similarly, in the previous linear regression analysis, for every 1 unit increase in tHe usage o
wireless services for entertainment, there will be a 0.179 increase in the motivation to buy a smartphone.

Structural Equation M odeling
A Structural Equation Model was constructed in 6RO wit

services as the dependent variable). The lavaan () package was used for thesené the latest and powerful package in

60 R6 rlictural egutition modeling. All the variables that figured in the final equation in the linear regression analysis were
used as the independent variables in this case. The analysis resultdgperidix 3T he 6 P6 value (Chi S
0.000,which means that the model is statistically significant in explaining the target variable.

It is significant that no variable in the model were significantly correlated with the dependent variable in the SEM analysis
This means that no one variable viasnd to be statistically significant to the target. (No variableSigvalue of less than
0.05).This can be related to the fact that there is no user perceived wireless service that influences the monthly fee that the
are willing to pay for wirelesservices.
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However, according to Gefen et al, the SEM model contains tworgltded model§ the measurement model and the
structural model. The measurement model defines the constructs (latent variables) that the model will use, and assigl
observed ariables to each. The structural models then define the causal relationship among these latent variables. In th
research paper, there are no waedfined constructs or latent variables that can be effective enough in the SEM model so as to
put them in ad examine causal relationships among the variables. In this case, both the linear regression models will suffice
andthey stand to explain how mobile adoption rates with how users perceive various social, hedonic as well as utilitarian
attributes.

CONCLUSIONS AND RECOMMENDATIONS
The following conclusions may be drawn from the above analysis:

This research establishes that users in Singapore do not place any value on a wireless service while purchasing a smartphc
while they place value on social beitefprimarily, and a few hedonic as well as utilitarian benefits. However, the larger
picture reveals that purchasing a smartphone only depends on the purchasing power which in turns depends on the ann
household income. Similarly, the ability to pay feireless services does not depend on a number of significant variables that
can be attributed to userdéds percept i o,ns thatfSingaporeans do st plasee r v
any value on wireless services either when theghase a smart phone or when they pay their wireless bill every month.

Secondly, Mcommerce and ommerce services do not even figure among the top 5 most often used wireless services on the
mobile, and they are not preferred services that people uddfarent walks of life. Moreover, considering the fact that
Singapore leads Asia in Mobile Commerce, these statistics are rather surprising. The low percentage in «sagmefce

and M-commerce may be due to the survey having been conducted in 2@h0tee market did not have a wide variety of

pl ayers who catered to cu-esommearcespacéd. personalized needs in

However, since purchasing power is what matters most when it comes to Singapore users, this aspect can take the GDP of
countryt o t he next step. A survey conducted by Deloitte in
had passed the 150% mark and was close to 8 million su
strongest componenf the mobile sector with around twhirds of all mobile subscribers being 3G (Deloitte, 2012)

The findings of this research are considered to be extremely useful in rapidly developing economies such as India. Accordin
to a survey analysis conducted b ®MA on the mobile economy in I1ndia, I ndi
mobile-enabled services to a significant degree that few would have predicted just a few years ago. With nearly 900 millior
mobile connections across the country, Indiaesents a quarter of all mobile connections in Asia Pacific, and this figure is
expected to rise to 1.16 billion by 2017. By 2020, mo b i
creating 4.1 million additional jobs, and generatiigniicant contribution through infrastructure investment (US $9 billion)

and public funding (US $34 billion).

Neverthel ess, I ndia stildl |l ags behind the worl dbés major
mobile operators itield back by low tariffs due to the market conditions, an unusually high level of competition, and the
financial burden caused by government policies that channel funds away from the sector, such as the high cost of access
spectrum. Indian operatorseaamongst countries that have the highest debt and lowest profitability ratios in the Asia Pacific
region. This affects their ability to upgrade consumer services, meet demand in highly populated urban areas and expal
networks to provide coverage to pesfiving in rural areas (GSMA Mobile Economy: India 2013). With such statistics that
reveal development of the Indian economy alongside mobile wireless services at such a staggering rate, it is always imports
to measure customers and how they perceivieilmavireless services in different scenarios. And to assist in the measurement
purpose, a research study such as this can help in diff
mobile wireless services influence the same.
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APPENDIX
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AuatleWl | Vluatle Valatlght Valiah i

Com_ | Comm_ | VaableW | Comm_ | ValuableWl | ValugbleMl | ValuakleWl | Valuatlehl Gom_
inoqondsa | buinggaodss | Comm_ | cownloadagp | Commn_ | Conm_ | Comm_emal | Camm_feiin | ValuahleWl | microboguin

mmemet | wngehn | bumolaps | Gankng | resenatons | | CommS | g
Speaman's ho - MotSp_beterapns Comlaton Caefrit 1 1% 18 1 1% 15 It 08 10 Bl
Sig (Maled) i 1 I 15 10 i il i il 5
i ] i i ] i ] 16 ] i ]
Hotsy_inermetaicess— Comelaion Cosficient 1% 05 i W i 068 -3 -t 10 -0
Sio (Maled) 1% L n fil M Ll i it ] m
f % i % % % % i % % %
Ity Coneleton Coefient | 139 it % il il 1] -8 it M 8]
WSS o g mom o ow ow om| w| om0 wm| W
f % % % % i % i % i %
HotSy_wienabled Carmelaton Coefrint i i n 1% 1 105 (2 [t 10 m
Sig (Maled) it it Ll gt i [l it il 1 hii
f % % % % i % i % % %

Standardized
Unstandardized Coefficients Coefficients

Model B Stal. Error Eeta 1 Sig.
AccesswWi_fileharingofdat -.209 069 -.221 -3.050 oo3
a
OftenuseWvl_ 146 061 173 2.373 o019
entertainment

v (Zonstant) 1.581 333 4.745 000
Circumstanceslikelyuse 163 050 229 3.249 aleki
WWL__Tfamilysitu
ImpWilSern_sports 043 237 323189 oo
LikelylseWlL _senddocs__ - 053 -217 -3.069 ooz2
personal
Circumstanceslikelyuse 136 .04av 193 2.864 .00s
WL_vacation
AccessWI_fileharingofdat -.213 Nalat=] -.2265 -3.149 ooz
a
Oftenusevvl__ 161 061 191 2.639 009
entertainment
Circumstanceslikelyuse -.116 048 -.165 -2.431 o166
WL _walking

=] (Zonstant) 1.713 335 5120 ooo
Circumstanceslikelyuse a4 051 258 3.647 000
WWL_Tarmilysitu
ImpWilSern_sports 144 04z 240 3405 oo
LikelylseWlL _senddocs__ -.146 053 - 196 -2.767 006
personal
Circumstanceslikelyuse 144 047 204 3.064 ooz
WL_wacation
AccesswWi_fileharingofdat =217 067 -.230 -3.239 ao1
a
OftenuseWvl_ 179 061 213 2.947 004
entertainment
Circumstanceslikelyuse -123 047 -176 -2. 608 o010
WL _walking
LikelyllseWlL _ =114 050 - 156 -2.276 .0z24
lookupinfo_casual

a. Dependent variable: MotSp_internetaccess
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2(b)
Standardized
Instandardized Coefficients Coefficients

Model B Std. Errar Beta 1 Sig.
= Y LUTTITTT
LseWlPersorWark_ 2389 1.042 144 22492 023
wehhbrosing
YaluableWIComm_ -3.186 1.305 - 154 -2.441 016
socialnetworking
AccessWi_remoteaccess -3.318 1.303 - 162 -2.546 012
Circumstanceslikelyuse 3.657 1.271 87 2.878 004
WL_driving
Circumstanceslikelyuse -3.123 1.155 -ATT -2.704 007
WL_walking
LikelylseWL_ 3.052 1.346 A72 2.268 024
managefinances_
personal
ImpWISern_vidclips -2.258 1.116 -132 -2.024 044

11 (Constant) 66.975 9 688 £.913 oon
ImpwWlSery_weatherinfo -3.239 1.210 =171 -2.678 .0og
LikelylsaWWL_ -4.174 1.4549 -.214 -2.861 00&
managefinances_official
WLimpintermsofval_ -5.200 1.516 =211 -3.430 001
easycomm
UseWlPersorWork_ 2.2499 1.035 134 2222 027
wehhbrosing
WaluableWICamm_ -3.654 1.314 -A77 -2.780 006
socialnetworking
AccessWl_remoteaccess -3.617 1.301 -AT7T -2.781 006
Circumstanceslikelyuse 3.646 1.260 186 2.893 004
WL_driving
Circumstanceslikelyuse -3.000 1.147 =170 -2616 010
WL_walking
LikelylsaWWL_ 2812 1.340 568 2.0849 037
managefinances_
personal
ImpWISern_vidclips -3.038 1.170 -178 -2.506 010
ImpWlSerny_games 2130 1.042 140 2.044 042

a. DependentVariahle: Maxmonthlyfee_Wiserv
3(a)

>summary(fitmodel,standardized = TRUE,fit. measures=TRUE)
lavaan (0.516) corverged normally after 102 iterations

Number of observations 200

Estimator ML

Minimum Function Test Statistic 105.146

Degrees of freedom 44

P-value (Chisquare) 0.000
Model test badime model:

Minimum Function Test Statistic 211.289

Degrees of freedom 55
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P-value 0.000
User model versus baseline model:

Comparative Fit Index (CFI) 0.609
TuckerLewis Index (TLI) 0.511

Loglikelihood and Information Criteria:

Loglikelihood user model (HO) -3555.806
Loglikelihood unrestricted model (H1) -3503.233

Number of free parameters 22
Akaike (AIC) 7155.613

Bayesian (BIC) 7228.176

Samplesize adjusted Bayesian (BIC) 7158.478

Root Mean Square Error of Approximation:

RMSEA 0.083
90 Percent Confidence Interval 0.0630.104
P-value RMSEA <= 0.05 0.005

Standardized Root Mean Square Residual:
SRMR 0.087
Parameter estimates:

Information Expected
Standard Errors Standard

EstimateStd.errZ-valueP(>|z|) Std.lvStd.all

Latent variables:

Maxmonthlyfee Wiserv =~

ImpWISrv_wthr  1.000 0.146 0.118
LklyUSWL_mng_ 6.820 4.766 1.431 0.152 0.996 0.820
WLImpntrmsfV_  0.253 0.559 0.452 0.651 0.037 0.039
UsWIPrsrWrk_w -0.562 0.877 -0.641 0.522 -0.082 -0.058
VIbIWICmm_scl 0.732 0.806 0.909 0.364 0.107 0.094
AccssWI_rmtcc  1.203 1.035 1.162 0.245 0.176 0.154
CrcmstnesiWL_  0.417 0.730 0.571 0.568 0.061 0.050
CrcmstnesiWL_  2.103 1.608 1.308 0.191 0.307 0.233
LklyUsWL_mng_ 5.970 4.135 1.444 0.149 0.872 0.662
ImpWISrv_vdcl 2.518 1.874 1.344 0.179 0.368 0.269
ImpWIServ_gms 2.484 1.888 1.316 0.188 0.363 0.240
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APPLICATION OF SAAS TO INTERACTIVE MEDIA MARKETING IN PUBLIC
TRANSPORTATION
Shih-Yang Lee, National Chengchi University, Taiwan, omniad@omniad.com.tw
Eldon Y. Li, NationalChengchi University, Taiwan, eli@calpoly.edu

ABSTRACT
How to render the benefit of advertisement is a question difficult to be answered in-diehoate advertising industry. With
the advance of information technology this question can be answeraehgfiand effectively. Moreover, with the innovation
of gamification [5], a brand vendor can interact with its consumers directly. For media companies, they not only have to
provide innovative applications to attract the attention of consumers but alsawéomultiple advertisers simultaneously in the
same ti me. I n this paper, we introduce a fisoftwar elveas a
the problem of providing interaction between brand vendors and consumeramsgously in the cloud computing
environment. According to prior research [3], advertisers can benefit from their scalability and foci on core competbncies wi
a cloud service.

In the proposed system architecture, a series of interactive activitibg clsigned by an advertiser with high flexibility. The
activities can be initialized with any traditional or digital signage when the attention of a consumer is caught. Ailoinstruct
online interaction with any smartphone can be provided in the @gfidge consumer can follow the instructions to interact

with the advertisers or to place orders online immediately. Since the whole system was designed as an interactive SoLoM
application, various multimedia content databases can be plugged in as de¢s,d0aluding geographic, game, and video
stream databases. The system was designed with three layers (presentation, domain, and data) distinctively according to Fov

[2].

We follow the seven guidelines suggested by Hevner et. al. [4] in the parafliigsign science research. These guidelines,
including design as an artifact, problem relevant, design as a search process, research rigor, design evaluation, resea
contributions, and communication of research, provide us a rigorous process whepidg\elrand new information system

or solving an existing problem with a new way [4]. We evaluated the proposed SaaS architecture with three scenarios and
benchmark comparison.

The contribution of our work lies in that we provide a systematic framewbrkalue cecreation among media owners,
advertisers, and consumers. The advertising activity can be interesting, economic, and flexible on scale with theulp of clo
computing.

Keywords SaaS, design research, marketing media, gamification, cloudutomp
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APPROXIMATE ANALYTICS FOR THE CLOUD
Michel De Rougemont, University Paris Il & Liafanrs, France, m.derougemont@gmail.com

ABSTRACT
We model the cloud as a network of servers holding large XML trees, where the communicsitretwosen servers are high
and the local computations costs are low. We propose a general m8tatsReducewhich combines some statistical
information of the data on each server and construct a global statistics for the combination of the tsbes. Migv to use
this global statistics to approximately answer Analytics queries on the global data, in the case of a composition lué trees. T
value of new services on the cloud is dependent on the efficient estimatidnabytics queries with methods sucls
StatsReduce.

Keywords Cloud, approximation, analytics.

INTRODUCTION
We introduce a model of the cloud as a network of servers where each server holds a large XML tree t as in Figure 1. Servers
can exchange information but the communication cosrige| whereas the computation cost on each server is small. There is
a canonical way to compose these treedth distinguished elements and obtain a large tree T, which we view laig) thata
Figure 2 gives an example of such compositions.

In this malel, we can do all the classical operations on each server, but we can only do limited operations between servers, i.
exchange very limited data. We studiLAP (OnLine Analytical Processing) queries over the large Twandan prove that the
servers muséxchange large amount of data in order to answer such queries. Assume th&dree sales records @dmplex
products and an OLAP query suchtlas analysis ofhe total sales per countrwhose answer is a distribution with support a

set of countryThe exact answer may be the distributio@hina: 0.5, U.K. 0.3, U.S. 0.2epresented aspiechart in Figure 4.

How could we answer Analytics queries on the large T, such that each server exchange only a finite amount of information
We show that it iSeasible if we relax the exact answer &pproximate answerdf we computehe distribution China: 0.49,

U.K. 0.31, U.S. 0,2the relative error with the exact distribution is 0.02, thelistance between the two distributions. The
question we studyis he f ol | owi ng: gi v e n-appraximate QlAPeqaedries ioro Thsucbl that eashrserwere
exchanges a finite information with the other the servers ?

We propose a general method where each server computes some statistics of its data, amistiomlyeexchange these
statistics. We use the ternBtatsReducén [3], to contrast the method with tHdapReducemethod where big data are
Mappedon servers and computations &educedilong the networks.

We argue that Business models for the cloadd these techniques, as Analytics queries on the large T are very important and
real communication costs are laryiée use various models of approximate computations. Boolean queries are approximated as
in Property Testing [1,2] for the Edit distance,doy queries for Xpath queries are approximated as densities and OLAP
queries are approximated as distributions.

In the first section, we describe our model of the cloud andsthtssReducenethod. In the second section we study the
approximation of OLAP geries and we conclude in third section.

MODELS OF THE CLOUD
In our model, a network of servers defindsgdataT, as the composition of local data. In this setting, the local data is a tree t
which we compose as larger trees in Figure 2 or as DA@&¢d Acyclic Graphs) in Figure 3. We use samples of the tree
with some specific relationships..sampleis a random subtree at detlvhen the root is taken uniformly over the nodes of
the tree, and where thikepth is the distance over the vertical &ndzontal axesGiven two samples; &ind s either there are
on the same paths and one is the ancestor of the other (the vertical,Qrd@rone is on a path which precedes the other (the
horizontal order g).

We keep N samples, where N is indepemdt of the size n but depends on the i
with two distinguished leaves and 5 samples, in the order of the document. Notigetkatsd s$<, s; and the union of the

two orders is a total orddRistinguished leaes are some specific samples which allow the composition of treeks ¥ tree

with 2 distinguished elementsaind ¢ two trees, then T=(t,, t;) is well defined. It is the treewhere the first distinguished
element is replaced by the rodttgand the second distinguished element is replaced by the rgot of

This model is realistic if we stream a large XML tree. We s@are N samples and their relationship online. We use a variation
of the Vitterds r es erNslectechadesnapdkeep gstafk4oy eachlpatheopthedreel Whentwe stdrt,
the list contains the &h first nodes. When we encounter thi inew node (open tag) where i>N, we choose to keep it with
probability i/N. If we keep it, we remove one of thedes in the list with probability 1/N and replace it with the new node. We
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know the vertical and horizontal relationships of this new node with its predecessors, looking at the stack of thetburrent pa
The stack willallow to maintain the subtree at dejt from a node antb sample more nodes between this node and the root
of the tree . Distinguished leaves are kept as samples, i.e. with their vertical and horizontal relationships.

Figure 1. 5 samples and 2 Distinguished le:

These samples with their relationshgan be thought as a statisticapresentation of a large tree. The main result is that we
can combine these statistics, as we build big trees T by composition of large trEeg; @s, t;) in Figure 2, and define a
statistical representation of T.

The StatsReduce method [3].

Given a composition of trees, such the one given in the Figure 2, how do we combine statistics? We aneeblust
representation such that small editions (insertions, deletions of nodes and edges) do not change thd-stagiatibstreg t

the statistical representation is a graphv@se set of nodes is the set of samples, with two binary relations, the horizontal
order <, and the vertical order,< A spanning tree for G with the relation betwegmd . allows to econstruct G.

Two trees close for the Edit distance will have close densitigsSfequences of subtrees of degtforp=1, 2, é

L

Figure 2: Tree of tree

Given a composition T=t; (t,, t3) as in Figure 2, assumeof size nhas N samples aah their relationshipd.et e=Min;{ N; /

n }, i.e. the minimum sampling rate in,t;, ;. Assumethas the mini mum ¢. We <can the
samples ing, t3 in order to have the same rate in all the tréfgs.has 1000 samples and we only need 500, wdoraly select
them among the 10008he new grapltrcan then be built as the distinguished elements, ef&replaced by the roots of G
and G and we extend the vertical and horizontal orders. We write G (G;, G; ). This construction guaranteesttha

=)
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1 The samples are uniformly distributed in the composition
1 The relationships between two nodes gfissuniquely determined.

If we compose the trees as in Figure 3, we build a DAG (Directed Acyclic Graph), and we can similarly compose some
statistics.

Figure 3: DAG of tree

2. APPROXIMATE ANALYTICS QUERIES

We first describe the classical OLAP queries on a tree T in this context, describe some examples and didatsiRettiece
method which will produce approximate answers when servers exxhantg finite information only.

Classical OLAP queries.

An OLAP query is specified by:
1 A selection of the nodeXpath queries such as /a/af/b are standard selection queries,
1 Dimensions: Labels with discrete attribute values: Country with attribatass such as {China, U.S., U.K.},
1 Measures and Operators: Labels with numerical values sut®adess value=120.5:and an Operator (Sum).

The answer to an OLAP query is a distribution defined as follows: we first select the set S of nodes whithesagfgtion
criterium. We then partition S according to the attribute values of the dimension. For each node of the partition we take th
sum of the measures. The distribution is then obtained with support the set of attribute values and probediaitiyéhgum

of the measures.

A sample is a subtreg & depth k with several nodes with labels and attributes. We distinguish the labels with discrete
(possible dimensions) from the labels with numerical attributes (possible measures).

Examples.

Consder t as a sequence of sales records, with labels suémodsict, Type, Country, SaleBhe labelTypehas a discrete
attribute value in {hardware, software}Country has a discrete attributeamein {China, U.S., U.K.}, andSaleshas a
numerical attrilate price in [0,1000]. We can then ask for the Analysis g&ountry(dimension) of the totabales(measure)
of Typehardware(selection) products. A possiliesult could beChina: 0.5, U.K. 0.3, U.S. 0&so givenn Figure 4.

If some ofthe productsnay contain other products, we may have the situation of Figure 2 whaerd t represent similar
records of nested products. In this case, we may ask for the analyssdefare products perCountry, which contain a
subproduct made iGhina.lt is a typical selection Xpath query of the type /Type[hardware]//Product/Country[China] and it is
far more difficult to evaluate in this model, as the servers may need to exchange large data .

If the Sales records inalso contain a labeTlients it is entire) feasible to have the label nodigpepointing to a node int
and the label nod€lientspointing to a node inst We have then a Directed Acyclic Graph (DAG), as in Figure 3.
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Figure 4: Answer to an OLAP que

Approximate Analytics with the StatsReduce mthod.
We assume that the graph G built on the server which contains the root of the large tree T. Only some finite informadion (G
is exchanged between the servers because the number of sanipies®pendent of nthe size of the tre&ach samle s of
Grmay contain numerical attributes and we can evaluate an OLAP query on the samples by doing:

1 Aselection on the nodes of-@r the Xpath query

1 A patrtition on the selected nodes of @ the dimensions

1 AnAggregation of the measures on the sawoff the partition.

We then obtain a distribution as an answer. How can we evaluate if it is a good approximation of the exact answer? The fir:
necessary condition is to have a large set of nodes after the selection. If it is not the case, no gaarbatgéven to the
method.If we have a large set of nodes after selection, we can then show that each component of the distribution will be clos
to its mean, the real answer. A Cherddtieffding bound will guarantee that very few samples will sufficentke the error
smallerthal)/ D. Wi th D distinct non zero components, we apply
precision U.

Examples(continue) .

For the approximat@nalysis of T={(t,, t;) per Country(dimension) othe totalSalegmeasure) offype hardwargselection)
products, we construct:&nd apply the selection. If the relative density of the nodes is large, we partition the selected nodes
and take the sum of the measuBalés priceson the samples. For ttanalysis ofhardware products peiCountry, which

contain a subproduct made@hina,we proceed similarly.

In practice, suppose we fix some general sample rate, for exanbl®a@ tree; bf size 16, we have 1bsamples. If we fix

k = 4, the numbeof distinct subtrees among the*1§ an important parameter If there are all different, we are close to random
data with no interest. In a real situation, we would have 3disfinct samples, hence 7.%1@petitions which would provide
meaningful estirates of densities gf samples in some order. These density vectors have huge dimensions, but are sparse:
most of the coefficients of these vectors are 0 or very small, so we can still reduce the support to its essentighpairigby i

the small coeffients. We may also concentrate on samples with specific labels at the root, reducing the support even more
The useful support sizeould be 500 for pairs of samples (necessary for the Xpath selection a//b). If we have a cluster with 100
nodes, thesize ofthe big dataT would be 16 and the servers wouleixchange vectors of size 3.218Vithin 100 steps we

have the global statistics of T. The method would therefore give some estimate to many analytic queries.

CONCLUSION
The development of new services fbe cloud requires a technology for Analytics queries over a combination of data hold on
each server. We studied the case of trees with distinguished elements which compose to a large tree T, and showed how to u:
N; samples on server i, to build a sttitial representation;Guch that these representations compose. We built the graph G
when T=1{(t,,tz). Given an OLAP query on T, we construct fromaa approximate answer, and the servers only exchange
statistics, hence a small amount of informatidhisStatsReducmethod can be applied to other contexts.
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ABSTRACT
Like most entrepreneurs, data center operators pursue goalsrdiiienpa x i mi zati on and i mprovem
reputation. Part of those aims is to guarantee a given quality of a service. These quality characteristics are specified in
contract, the so called service level agreement. The central part of timagtere the nefunctional characteristics of an IT
service. The most important of these properties is the availability of the system. To comply with the requirements for
availability, data center operators can use virtualization technologies. Regtelipgrformance of different virtualization
solutions, there is still lack of easy prepared information about the different solutions. Therefore, the goal of tlstigaper
introduce a model, which represents the influence of features of differentizatiosm technologies on the availability of the
data centerds | T services. At the same ti me, the pape
virtualization. Thus, the result of the paper is to improve the transparency for oestand risks of data center
virtualization, especially in relation to system availability.

KeywordsIT service, quality of service, service level agreement, availability, data center, virtualization, cloud computing

INTRODUCTION
Companies like Amam or Google operate comprehensive server environments in order to offer IT services to their customers.
These data centers offer IT services e.g. in the form of infrastructure. Thus, they provide, for example, the processing pow
required for the operatn of web pages [1][2]. Companies like Dropbox offer IT services themselves, but do not have their
own infrastructure. Instead of that they use the infrastructure of an external provider like Amazon Web Services (AWS) with
the Amazon Elastic Compute Cloy&C2) [3]. Amazon, as a provider of data center services, has several goals like
proft-ma xi mi zati on or i mprovement of the companyds reputati
given serviceds qual istaykeydaatar [6] ot thiepurpose the Iscecalledusertice tevelragréements
(SLA) determine functionaland norfunctional properties, lease terms, pricing and regression rules [5]. The SLA contracts
rights and obligations of both the service provider #mg service customer. The central ffanctional property is the
availability of the system, because it is the prerequisite for all other properties of a service [1][6][7][8][9][10]. ABGZo0n
for instance, guarantees an availability of 99.95% per yEdr [f this target is not met, customers get a discount of 10%
according to the SLA (Amazon Web Services 2014). Thus, the achieved service level regulates the pricing and possibl
damage claimed by the customer. The IT Infrastructure Library (ITIL) detstihe objective of the IT service area is to
provide highquality service at the lowest possible price [12]. Therefore, IT service providers are faced with the challenge to
guarantee the SLA, while realizing a coshimal resource consumption. To me@strequirement they can use the concept of
virtualization [1]. This provides software solutions from various vendors such as VMWare or Microsoft, who try to enhance
the availability of a system with the help of features like virtual machine (VM) migrétiawve a VM from one server to
another) or disaster recovery. There is a leak of easiness to understand information, regarding the performance of differe
virtualization solutions from different vendors. That is the reason, why this paper will providded, nvhich increases the
transparency of the relation between features of virtualization and availability of data centre IT services. To iligstitate th
contribution uses the example of cloud services. According to Portnoy virtualization is the, emlgioh moves cloud
computing [1]. That is why, users of the cloud obtain virtualized IT services from their provider [5]. Regarding thi$ point o
view, data centers for cloud services like AWS are not able to operate without using virtualization ¢tgebi®]oTherefore,
those services represent a vivid example of the potential of virtualization.

OBJECTIVES AND RESEARCH METHOD
Aim of this paper is to provide a bridge between tde da
the benefits of virtualization are presented in the foc
availability. On the other hand, potential problems are pointed out too. This is the reason why, the research apprggch of des
sdence, according to the principles established by Hevner, is used [13]. The research aims to solve a problem by usir
pre-existing knowledge through the construction of an artifact. The newly generated knowledge expands in turn the basit
knowledge and endds future research. This context is represented in figure 1.

(1) problem  ————— (2) know-how

environment research knowledge

< »
< P

. \ / .
(3) artifact (4) expansion

Figure 2. Design Science Research principal referring to [13]
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The treated problem is that many data center operators ignore the potentials of virtualizatiofo¢ges for increasing the
availability of their IT services, due to the lack of simple processed information on this topic [1]. By using-eestong
knowledge [2] we create an artifact in the form of a model to solve this problem (3]. The fiofithgscontribution in turn
enhance the knowledge base and provide the basis for further research [4].

For this purpose is the four stage process of analysis, design, evaluation and communication, imposed by Peffers [14], use
The analysis is based orditerature review and a case study. It concludes by describing and isolates the problem. In the course
of the literature research in scientific databases, such as ACM Digital Library, IEEE Xplore, or Lecture Notes in Computer
Science, it was searchedfoe y wor ds such as, oévirtualizationd, &éservice
background to IT services, quality of service and virtualized data centers. The step of the design in Chapter 4 foentf the cor
the work and describake creation of the artifact in the form of the model. The evaluation of the work is shown in Chapter 5.
It was conducted an interview with an IT professional as well as the case study is used. In Chapter 6 is drawn a awhclusion a
further research needse identified.

RESEARCH BACKGROUND
IT Services and Cloud Service Solutions
Through the development to outsourcing and outtasking, for example of computing power in the course of cloud computing
there is currently a shift from the far more technicalliemmted IT world into the direction of services orientation [6][15].
Olbricht says that business arise in which the focus shifts to services as an interaction between customer and seswice provic
[6]. Stych and Zeppenfeld define an IT service as a seoficdormation technology, which includes consulting, planning and
provision of services, such as the provision of hardware and software [16]. ITIL defines an IT service as one or more IT
systems, which enables a business process or supports it andisvhaiceived by the customer as a coherent whole [9].
Cannon et al. added the human factor, which works with the systems, to those definitions [7].

Vaquero et al. says that these IT services are provided by IT service provider [17]. They distinguightypeis, which

specify the exact field of the provider. One of those types is provider of cloud services [17]. Because of that, theitbree se
models: Software as a Service (SaaS), Platform as a Service (PaaS) and Infrastructure as a Serviced{&tiagliahed

[5][18]. What those include, in detail can be read in the descriptions of the National Institute of Standards and Technolog
(NIST) [15]. Central message of the definitions of the NIST, in the context of this work, is that cloud completiag of
virtualized resources that can be used by customers as needed [15]. A representative of those is the already mentioned AV
For exampl e, customers use under this Amazon EC2 as Aa
[11]. The infrastructure, required for this purpose, is presented in the form of the Amazon data centers. This includes resourc
in the form of hardware, e.g. central processing units (CPU), storage and networking, and also in the form of software
Accordingto Portnoy, the cloud provides an easy way to access data and applications and is an example for IT services of
data center [1].

Quality of Service as a Part of the Service Level Agreement

The 1 SO 20000 defines a ser ten ageement betveéen a geviee provedartand @ Sustdmer a
that documents services and agreed service levelsod 19].
quantity of IT services for both the service customer and the serviciglgrd6][10][12]. This relationship is illustrated in a
simplified form in Figure 2.

™  payment [~

IT Service Provider
— data center — SLA
(e.g. Amazon)

Service Customer
(e.g. Dropbox)

/  ressources  \_

Figure 3. SLA between a provider and its customer based on [6]

The basic consensus of the agreement is that the provider, in thi®\lwaze®n, provides its customers, here Dropbox,
infrastructure in a certain quality and that Dropbox pays for these services in return. The central idea of the SLAres to ens
the agreed quality of service (QoS) [10]. Inter alia, the document includesiaasndor services such as prices, contract terms
and rules that determine the customer's claims in case of a breach of the agreement [5].

In addition to these conditions, the document includes functional antlinctional properties, which affects theality of a
service [5]. Lamanna says: SLA Acapture the mutual toresp
nonf uncti onal properties.fi [20]. Tur owsKki et al . deathea 0 s
availability of the system, which is described more detailed in the following chapters, response time, throughout and ease ¢
use are among the most important-fianctional properties which decide if a high QoS is given [1][6][7][8][9][10][12].
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Classification of Virtualization

According to the dictionary, the term virtual can be translated with "thought" or "apparently” [22]. In one of the kissbrvor
this topic Popek and Goldberg defined: AdAduplicate ofuthe lrealma ¢
machine. A[ 23] . Jehl e at el. note that a VM is no ihisnger
basic features still has its validity [24]. Jehle et. al. expand in their paper the originalaeih Popek and Goldberg. They
define virtualization as a tool for decoupling the services from physical hardware resources [24]. As this view captrees the

of virtualization in the sense of this paper, we proceed with this definition. To illugieat®ncept of virtualization solutions

the layered structure is shown in Figure 3.

Applications Applications Applications Applications
| Opeating System | | || Operating System || | [ Operating System || | [_Openating Systerm |
| Vit Hardware | | Vit Hardware | | Virt. Hardware | | Virt. Hardware |
VM1 VM2 VMn
Hypervisor
Hardware Resources
(CPU, Storage, Network efc.)

Figure 3. Level model of virtualization based on [1]

The figure is divided into three levels. On the bottom are the hardware resources such as CPU, storage angateteork

the individual VMs at the top level and the hardware is theafled hypervisor. This is the software that provides the virtual
environment in which a VM operates. The VMs on the main level include their respective operating system and the
applications. Furthermore, the 'virtual hardware' is shown in the figure. That is why, we can again refer to the translation of
virtual with "thought” or "seemingly". Each VM has apparent possibility to access all resources in the cluster. However, in
reality they only get dynamically allocated the needed resources by the hypervisor. Referring to the example of cloud service:
virtualization allows the dynamic resource accesses that make up the cloud computing and without which it would not be
possible [1].

VIR TUALIZATION TO IMPRO VE THE QUALITY SERVI CE
Particular Case Considerationi Use Case of ZumtobeArango
To illustrate the basic potential of virtualization, this section presents an example of two companies [25]. These hegte achie
an increase in their @lity of service by using virtualized data centers for cloud services. In focus of this case study are the
Zumtobel Group, a company in the lighting industry, and Arango, an IT service company for data management. The Zumtobe
Group provides its customeasrange of online services, and portal applications to plan a room lighting or to view the latest
products. Tom Brady, CIO of the Zumtobel Group, says that the various user groups expect at any time online services at tl
highest level. If Zumtobel cannoffer this, the company loses sales and even worst customers [25].

In 2010, the Company completed a restructuring of its data center landscape. The aim was to create a more flexible al
efficient environment. The problem was that the existing infrastreieias not able to scale flexibly and to respond effectively

to increased inquiries. An increased workload could lead to failures and thus to customer complaints. In addition62 total of
servers caused high costs for power, cooling and space requiserBesudly said that in about 60 servers and dozens of
applications there just have to be a potential for improvement.

The solution was to implement a fully virtualized hybrid cloud. This has only nine physical servers locally at Zumtadbel and i
necessaryad resources of the data center operator Arango. This means that both Arango and Zumtobel act as an operator o

data center, since both have infrastructure. The NI ST d
cloud infrastructue s [ €] t hat remain unique entities, but are bo
[ ] 0] 15]. Both Zumtobel and Arango benefit of the virt.u

SLAs with Zumtobel. On the otheahd Zumtobel can meet a high quality of service to its customers.

Outcome of the project was a significantly increased availability and performance of the system. In addition, as a result o
server consolidation, hardware and energy costs could be camtifi reduced. Brady says that in fast moving markets the IT
should react just as dynamic as the business. The virtualized infrastructure enables exactly that [25]. Thus, the axample sho
the potentials that virtualization offers and the positive efi@eistualization project may have to the system availability.

Central Benefits of Data Center Virtualization
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To achieve the objectives mentioned above, data center operators have to fulfil a numb¢askssiguch as to comply with

the minimizatiorof costs or maximization of sales [4]. In many of these tasks, virtualization can help them. As one of the main
reasons to use virtualization Baun et al. calls the consolidation of data center resources and the resulting effects [26].
conventional dataenters often arises the problem that a plurality of server is not used, while others are congested [5]. By the
hypervisor of a virtualization solution, the resources of all servers are summarized and allocated dynamically as needed
VMs (load balancing]1]. As mention in the case study, beyond the consolidation of servers, virtaalilEsds to other
advantages like cost reductions in the purchase of hardware, lower consumption costs (e.g. power, cooling) and to less sp
costs [27]. According to Haelmann, virtualization can decrease the investment in new hardware and software, up to 70% [28].
He also says that data center costs can decrease up to 50% [28].

Baun et al. describes that a reduction of the physical machine and the use of sophisicetgdment tools allows a
simplified administration and that routine tasks can be easily automated, too [26]. Furthermore, the simplified maintainabili
is to be mentioned [26]. Since VMs consist of individual files, they can simply be moved to anotbemstnout downtime,

e.g. for maintenance purposes [26]. This may also counteract human errors, one of the most common source of errors f
system failures [1]. Hence, reduce the personnel costs because fewer employees are needed for adminis{ejvétdakks

Baun et al. and Portnoy confirm that all efforts ultimately aim the agreed SLA targets. Their compliance can not only save
costs but also generate revenue through customer satisfaction [1][5][6][26]. One of these targets relates to the syste
availability, which is considered below.

Availability as the Central Quality of Service Aspect
In a series of publications, ITIL describes best practices for the implementation of IT service management [29]. For this
purpose ITIL shows how services shoble provided to have a accepted high quality for the customer. Be considered, inter
alia, incident management, availability management or capacity management [6]. In the course of research in ITIL and othe
literature, in connection with the survey of a wgpoof experts, the availability of the system was identified as the most
important norfunctional property [1][6][7][8][9][10]. To this, the availability management section is the focus in ITIL [6].
However, other sections, such as incident managemeatitical, too. They ensure for their part of the system readiness and
define in turn availability parameters [6]. Porthoy says that when companies examine the benefits of virtualization, a higk
availability is under their highest priorities [1]. This issfified by the fact that the availability is a prerequisite for all
subsequent properties. | TI'L defines the avail abil ieedy as
function when requir ed. dronm thelfallowkhgfeuocomdponerds[6f:0 | TI L, it r est

1 Reliability: Prevention of failures and maintaining the operability of components and services.

1 Maintainability: Enable access to components and services in a normal working condition.

1 Serviceability: Agreed interhand external support services.

9 Security: Security measures to ensure normal operation.

Stych and Zeppenfeld describe that SLAs allow an assessment of IT, if they include the necessary information and objective
[16]. To determine the availability thehave to be defined meaningful metrics and measurement procedures [6]. Therefore, it
is crucial what to measure, how to measure and how to interpret and communicate the results [6]. To demonstrate tt
availability, there are various metrics, which serva dmsis for measurement. The measurement can be based on the Mean
Time Between Failure (MTBF), the Mean Time Between System Incidents (MTBSI) or generally on the Time to Repair (TTR)
[6]. These measures serve as proof of compliance with the target vhthesSi A and are also part of them [6]. To increase
individual parameters virtualization can be used as described in the following chapter.

Influencing Factors of Virtualization to Increase the Availability

The focus of the system availability is the y@etion of downtimes [6]. A distinction is made between planned and unplanned
outages [1]. Planned outages are made for maintenance purposes or hardware or software updates. Unplanned outages o
suddenly, by a natural disaster or an incorrect entry @fdaninistrator. In both cases, virtualization has features to resolve and

to keep the system standby upright. According to Portnoy, virtualization combines existing availability solutions of the
physical world with new functions that are only possibldwittual machines [1].

To illustrate these features we describe following, the model for imaging the relationship between virtualization and
availability. Differences will select three levels to which different functions are used [1]: Individual vivhghines, group of
virtual machines on a cluster of hosts (servers) and the entire data center.
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Functions of virtualization used the example of VMWare ‘

+ Disk Mirroring [
+ Disk Striping [
Individual virtual * Multipathing [1], [3] Reliability
machines + NIC Teaming [
+ Operating system-Reboot [
[

+ Application-Reboot

o <

+ Fault tolerant hardware
+ Use of high quality server
Group of virtual + Clustering (primarily-/secundary-host)

[1]. [5]. [30]
[1]
(1]
machines on a + High Availability [1]
[1]
(1]
(1]

Maintainability

]
1]
N
i
2]

[= i )

cluster of hosts + Fault Tolerance
+ Live Migration
+ Storage Migration

5
B
151, 30]
51, 126] -
B !

Serviceability

+ Desaster Recovery [1]. [30]
Entire data center * Host-based Replication [1] s .
+ Storage-based Replication [1] Eeuy

Figure 4. Model of virtualization features to increase the system availability

The figure shows some features on the example of VMWare. The provider was chasto its current leadership in the
market. On the one hand, the levels are interrelated into the form that problems on the upper level (entire data genter) alwa
cause problems on the lower levels (individual VMs). On the other hand problems,dittual VMs can also influence the

entire data center. All functions acting on the right side of the model and affect the parameters of the availability. As ar
example, one function of each level will be detailed described below [1][5][30]:

1 Level 1- Individual VM1 Multipathing: Multiple redundant access paths from the host to the storage array are set up.
So the access path from the hard disk space to the host system is protected against failures. If e.g. two path are set
and one fails the other car lused. To realize load balancing both paths can be transmitted simultaneously. This
results in further performance benefits.

1 Level 2- Group of virtual machines on a cluster of hasEault Tolerance: Fault tolerant VMs can survive the failure
of a virtualization host without them even precipitate or that their applications are affected. In addition to the primary
VM a secondary VM is installed on a different server that permanently duplicates the state of the primary. If the
primary fails, the secondatgkes over seamlessly. However, the disadvantage of this method is the duplicate resource
requirement.

1 Level 3- Entire data centeir Disaster Recovery: In the event of a natural disaster, the entire data center can be
destroyed. With disaster recoveryeté is a second data center, either at another location of the company or like in the
case study at an external provider (hybrid cloud). In the case of failure of the primary data center, the backup take
over, which has the identical infrastructure (regfion).

The statements show an example how individual functions can positively affect the availability. How the other functiens can b
found in the references shown in the figure. The model can, therefore, be used as a template so that vendorsrasditas Mi
and Citrix make adjustments for their products and thus may provide a more transparent overview of their software on th
three level model.

Critical Examination of the Influence of Virtualization

Besides all positive voices from software vendard the literature on the topic, this contribution should also raise awareness
that virtualization does not always lead to success and can also bring disadvantages. In a study presented by Lamge, a thous
companies were interviewed for problems of viizetion [33]. Main points were the partially increased complexity, the
required expert knovliow and an initial performance loss. Hardt also mentioned that through the implementation of access by
the hypervisor, VMs have less power than real hardware [1][8# additional software layer can explain this. The hypervisor

in turn consumes resources [5]. However, because of the very mature technology this disadvantages lie only-1@%wveen 5
[34].

Another possible disadvantage can be found at the live moigraf virtual machines [5]. In addition to increasing the
availability, it also promises to improve the system performance, e.g. by using load balancing. This is not shown iseevery ca
but strongly depends on which algorithm is used. Frequent migragierations can overload the network and negatively
affect with an increased inpoutput traffic the response time and availability of the system. It is thus possible that in a
completely homogeneous data center virtualization has no positive effectflartda factors such as the availability even
negative. Therefore, virtualization is the core technology in cloud computing, since in this case there is a heterogeneol
infrastructure in which virtualization can play to their strengths [5].

The points abwe are only some of thdisadvantagethat may arise. Other points that can be called are organizational barriers
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or the general problem of such a comprehensive IT project. For virtualization still speaks that this offers many opportunitie
t hat cfeemdby ang etheratechnology [1][5]. It can be clearly noted that as long as providers are aware of the possible
disadvantages due to side effects, such as lack of migration processes, virtualization can have the desired effectrinter ali
minimize cwntime.

INTERVIEW WITH AN EX PERT ON THE RELEVANC E OF THE CONTRIBUTIO N
The evaluation of the work is to once again question the established hypotheses in the article. Furthermore, it claénées how
generated model can be used to solve the probleraliyitiescribed. For this purpose, an interview with an IT expert of the
Magdeburg Research and Competence Cluster (MRCC) was performed. The expert applies his skills from his years of work
the field of virtualization. Furthermore, he has in turn publisla variety of recognized publications on the subject. The
interview was conducted as a twenty minute conversation. No audio recording was made. The evaluation was carried out ¢
the basis of the discussion notes in comparison with the previous finditigs contribution. Following the key messages
from the interviews are analogously reproduced:

1. How important is for a data center to ensure a recognized service quality in terms of adherence to the service leve
agreements?

The expert highlighted the impance of service quality once again. The quality of the company is associated with the quality
of the delivered product. Infringements will result in sanctions and in addition to this direct measurable costs toregstatio
Thus in turn lost revenuacurred in the form of migrated customers. Furthermore, the expert pointed to-aftrimesach
service provider. On one side, the service quality should be kept as high as possible and on the other side, the dmsts shoulc
kept as low as possible. Eaprovider has to face this challenge.

2. What do you think are the most important #fanctional properties, which influence the quality of service?
The expert identified the availability, response time, overall system performance and throughout astbhendaéisictional
properties. For him, the availability is the key criterion, since it is a prerequisite for all other properties. Thymrtheoald
confirm the due to the literature review and the survey of the expert group [1][6][7][8][9][10]issabhypothesis of
outstanding relevance of availability.

3. How important is virtualization to the availability of IT services of a data center and how do you assess the model?
On this issue, the expert especially highlighted the live migration and thibiities for disaster recovery. He stressed again
that virtualization offers everything what a physical server environment offers, extended by new features and improvements t
existing features. Based on the new model, these functions can now be rilgnenelasstood. So the model provides a good
overview and an added value for IT service providers and their customers. Moreover, he mentioned the potential of,the artifac
since due to the extension of the model to an additional dimension would cresendretter overview.

4. Can virtualization achieve an improvement in service quality, particularly in terms of availability in each case?
This question was critical for the expert. From his perspective, virtualization is not always as partially promisgéchaso
every problem. He stressed that in certain cases, no benefits at all arise. Thus, each data center operator has pooseigh the
and cons of virtualization in its specific situation. The expert said that to answer this question a model t&sl pnetes
contribution is very helpful.

Thus, the expert interview can confirm the key assumptions of the work. Furthermore, it was demonstrated that the establish
model has an added value for IT providers. These providers can gain a better uridgrstitite impact of individual
functions of virtualization on the availability. Moreover, the future work that can be done on the basis of this papr was al
highlighted once again.

CONCLUSION AND FUTUR E RESEARCH
System failures at Amazon, Microsoft @pogle prove, that the industry is still in the learning stage and that virtualization has
to come up with further innovations to generally improve the quality of service, especially availability of data ceriéss. To
the paper was able to show that gystem availability is a crucial factor for business operations and customer satisfaction [1].
In addition to other noffunctional properties, the functions of the system itself and frameworks such as contract terms, the
systemavailability forms the car of the SLA. The Compliance with this agreement contributes itself to the goals of the data
center company. To foster progress in this area, the transparency of the solutions must be increased so that data cer
operators can better assess the extemthioh a virtualization technology is relevant to them. Based on the described model,
the basic relationships between business processes, IT services, service level and the design of the IT infrastructure us
virtualization can be represented in relatimnthe system availability. The model provides a first step to improve the
transparency of the capabilities of different software vendors. Customers can use this overview and decide more easily.

The model provides the basis for future research. For exaimpleuld be possible to develop a prediction model that helps
companies in their specific situation to make a decision in order to virtualize their data center resources. This ooitstruct c
provide statements to help companies decide on a specifializetion type based on an actual and the desired situation in
connection with an expected trend. The first step in this direction would be to extend the model to include additional
dimensions. Thus, the availability might initially be separated intoitsponents (reliability, maintainability, serviceability, IT
security) in order to calculate its exact effects [33]. Moreover, various types of failures could take a dimension. Fey examp
this first model extension could allow statements which virtugtimgunction acts on what part of the availability, for a given

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Information Systdaipei, DecemberB2, 2014
64



Ewu, Trifonova,Schrodl & Jamous

type of failure, at the level of individual VMs. In addition, the other properties mentioned in the SLA means of the alddel co
be made transparent. The continuous development of this idelal then lead to the aforementioned prediction model. A
decision support in this form could help companies to go the right way in deciding on the future of their infrastructure. Thu
the data center can save costs, generate revenue and increase ting'saepatation further.
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BUILDING AN INTEGRATED MODEL OF KNOWLEDGE -BASED MARKETING: A CASE
STUDY OF E-KNOWLEDGE NETWORKS IN HIGH -TECH SMES
Te Fu Chen, Lunghwa University of Science and Technology, Taiwan, Email: pl@20ei].com

ABSTRACT
This paper takes a marketing perspective of knowledge management and introduces the concepts of marketing knowledge ¢
knowledgebased marketing based on a review and evaluation of the extant literature. A integrated model of &haséztig
marketing is developed and the essential processes of knoviladgd marketing in a case study #hewledge networks in
high-tech SMEs is analysed. Traditional marketing approaches have focused overly on explicit knowledge and neglected th
important role of tacit knowledge, specifically in international (croskural) settings. This paper aims to adjust this
imbalance in the extant literature, and makes a call for a new knowlbedgd marketing paradigmhe integrated model of
knowledgebase&l marketingcan be an easyp-follow innovation model for hightechSMEsto address when adopting
e-knowledge networkThis helps to ensure that the essential determinants and approackeswit@dgebased marketing
processes are covered during from regeadevelopment, design, manufacturing, marketing/distribution to form the EKN for
implementation/commercialisatioRor industries, this provides a practical and complete business model for them to use as a
reference and study the innovation approaclties advantage and disadvantage), which are crucial for the success of
knowledgebased marketinmn high-techSMEs.

Keywords:knowledgebased, marketing, KM, Knowledge managemeiktnowledge network

INTRODUCTION
Most organizations are now more custoifteused and use knowledfased strategies to reach out to their customers. This is
particularly so in knowledge nt ensi ve i ndustries such as the gl obal fira

organization that omerfocdsedp ®rétistthe eustamerdhatanmesrany pusioesst Peter Drucker [19],
the well known marketing guru, views marketing as a philosophy or way of doing business and in its importance in focusing
on the customer.

Scholars and practitioners arauthe globe have identified the capability of MNCs to create and efficiently transfer and
combine knowledge from different locations worldwide as an increasingly important determinant of competitive advantage,
corporate success and survival [3] [5] [14F[1 [ 2 4] [ 68] . However, even though
particularly well to an investigation of knowledge rtran
in the field of ma r k et iglgabbusings$ gnvironMent, the creationaand transfer oferarkeiting g |
knowledge and intrfirm collaboration through knowledggased approaches to marketing will become more and more crucial

as determinants for corporate competitive advantage and surviirah®{40].

Based on a review and evaluation of the extant literature on knowledge management (KM) and marketing, this paper applie
the concepts of KM and knowledge creation, capturing, sharing, transferring and application to marketing. An intedeated m

of knowledgebased marketing is developed and the essential processes of knedsddanarketing with the global firms
customers, suppliers, competitors, business parinars analysed. Traditional marketing approaches have focused overly on
expicit knowledge and neglected the important role of tacit knowledge, specifically in internationaic{dtasal) settings.

This paper aims to adjust this imbalance in the extant literaturej anawing on realife examples of knowledgbased

firmsT makes a call for a new knowledbgased marketing paradigm, with knowledge creation, capturing, sharing, transferring
and application being the key to sustainable competitive advantage in the global knowledge economy. As a result, this pap
contributes bdt to the field of KM as well as to the field of (international) marketing. While opening up a new area of
application for KM concepts and tools it also helps to close the disconcerting gap in the marketing literature poin{ééjout by
mentioned above. Bales, it provides marketing scholars and practitioners with an integrated model for preparing marketing
for the challenges of the knowledge economy of the 21st century and for analysing and deploying knowledge creation
capturing, sharing, transferringaapplication through marketing activities.

This paper is organised as follows. First, the study will give a brief review and evaluation of the extant literature on the
processes of marketing knowledge creation, capturing, sharing, transferring andtiapplinowledge culturesand
community, knowledgdasedmarketing knowledgebased approaches to marketindgnewledge network and introduces and
defines important key concepts. Different streams of research have contributed to the field, but atl imaglinot be
outlandish to conclude that research on knowlduigged approaches to marketing is still rather in its infancy. Therefore, this
paper aims to develop an integrated model of knowlbdged marketing.

THEORETICAL BACKGROUND
Knowledge creatian
l kujiro Nonakads publications [59] [ 6 0] -creatingecongbaniasywand theh e
difference, it was argued, between Japanese and Western firms, lies in the focus on tacit knowledge of the formertand expli
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knonl edge of t |l atter [ 26] [ 75] . Addi¢rn eataill hgy, c o tmga npir«
interesting f m a marketing persp i ve, fibecause they
[

h
r ect
about marketsandhowo capti vate customerso 35] .

e
(0]

As a matter of interest, since its beginning, the theory of organiational knowledge creation has been closely reléitdd to the
of marketing due to its focus on new product development projects [58] [74]. The same irmua@l$or [46] work on
knowl edge assets. Therefore, [ 40] are surely corredt wh
knowledgecr eat i ng capabilities came with the publ iedgadeatogn i n
company®o.

Knowledge capturing and transferring
It is important to capture the knowledge embedded in organizations. This is because employees not staying long enough
organi zations results in a [60]thestermirfology ksadobwNoaakeyamd Takeretd. Whem g

the O6knowledge creating employees6 |l eave, they take wit!l
head of an individual. Ninety per cent of the knowledge in an organizatiasitiinnawledge according to the website Libsuite
KM [47]. Wh a 't is important is to capture this tacit

organizational knowledge in systems within the organization which can be rapidly commutdgagegle and processes that
are connected to the Internet.

Nonaka and Takeuchi have described a good example of capturing tacit knowledge and successfully transferring thi
(knowledge transfer) to explicit knowledge and as a consequence leveraginkegrofits for an organization. This can be
best demonstrated i n Mat s usnhking mathing60]aThé Matsushitg Electfic Corhpany is 0 me
one of the largest corporations in the world and is well known for brand names such smieafNational and Technics.
According to Lord John Browne (former chairman of British Petroleum) in an interview with Harvard Business Review [7],
At he wonder ful thing about knowl edge i s t hatMostdctivitiesorr el a
tasks are not one time events. Knowledge should be replicated throughout the company so that each unit is not learning
isolation and rénventing the wheel again and again. Our challenge has been getting people to systemagitcadlytioa

i nformation the company needs, to be able to use both e

Socialization and stortelling are effective informal processes in organizations which help in capturing and sharing knowledge.
Here the socialation and story telling can take place at lunch, or in the corridors in offices or even by the office water cooler.
Sales representatives usually meet up with other sales representatives while travelling and usually engage in sotiglizing dur
meal timesOftentimes solutions to problems in this informal setting among colleagues can be very quickly resolved.

Many have reported the benefits of informal socializing and story telling including Nonaka, TakelUi68].[@hus capturing
knowledge requires oagizations to do a number of things. There should be Knowledge Management Systems with databases
processes, technology and most importantly a culture that encourages employees to use the opportunity to informally sociali;
and exchange stories (tacit kledge) of how they solved difficult problems.

Knowledge application

Knowledge management market consists of three consecutive processes of knowledge development, knowledge distributi
and knowledge application. But we should note that the flow of kn@eledd through this process, it may appear with the
grading and varying coefficients. The sequence and timing of market knowledge may be a more rapid development
distribution and applied. But other marketated knowledge may be developed and distribfded long time but could not

be utilized. In addition, dissemination of market knowledge will further assume that the company has developed marke
knowledge [55]. Gabriel Troilo whole process of knowledge management in marketing from a unique petspexfilae.

He emphasizes the fact that in the current market, competitive advantage for companies that are market oriented and are ba
on solid science. Marketing's role in knowledmgsed companies has also emphasized the goal of marketing knowledge
creation, sharing with other sectors and promotes the use of this knowledge [77]. Marketing knowledge management implie
with process of organizational marketing is associated with the specific goal of knowledge. Marketing process, including the
types of ativities that can be graded goals and responsibilities. For example, some of the marketing activities for the
organization to develop and manage integrated marketing and other activities designed to develop, taking advantage of t
marketing information, &s been set. However, more complex activities, the implementation philosophy, marketing and other
marketing methods, are designed for the entire organization. Such a variety of marketing activities requires the use
knowledge management assets affilizi@keting and can achieve organizational goals, strengthen. Marketing will be accurate
and they are effective in achieving organizational goals [2]

Knowledge cultures

[9] indicated knowledge cultures is the hardest to achieve. You can have the knowfemigjeucture in place, but you may

not have the right culture in place. Building the right culture in an organization is quite difficult especially so wrereesnpl

are still unsure of the nature of the new knowledge asset and what leveraging that meartsh e m. Ot her s suc |
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from the American Productivity & Quality Centre [63] ha
(knowl edge management) part of their cul t otoeachieve Intanya p p ¢
organization. McDermott and O6Dell suggested the follow
[51: Make a visible link between sharing knowledge and business objectives; provide a reward and recogeition sys
provide adequate resources to encourage human networks of knowledge sharing; link knowledge sharing with widely an
deeply held core vastpesni emg@&@oiumaGigei dbalussdehy can transl
group to anothe and support a committed project champion.

Knowledge communities

Knowledge communities help to build a knowledge culture within an organization. A knowledge community is one in which a
group of people come together to share knowledge of interest to i@y could be office colleagues, people with similar
interests who have formed an informal group and could be boundary less spanning the globe. Many organizations encoura
employees to become members of a knowledge community sharing knowledge among tieme n par t of W
knowledge strategy is to build knowledge communities [9].

Knowledge-based marketing

What is knowledgdased marketing? It is marketing which makes use of the radomicreenvironmental knowledge that

is availabletothe mkret i ng functi onal unit in an organization. It
need to knowo i-amd naacreenvimmegrit. When marleting theory such as the importance of continuously
scanning the environment and lookileg trends is not put into practice it can result in product failures.

Many organizations, large or small are practicing knowldufgged marketing. Kotler and Keller have described the practices

in a knowledgebased organization. Procter and Gamble (P& of the largest global consumer organizations has a
marketing research unit called Consumer and Market Knowledge (CMK) [43]. Its goals are to gain knowledge of consumers
sustain longerm brand equity, to use local market expertise and establishpataiership. It also has a Corporate CMK
group whose functions are to manage a proprietary research methods department, to use expert application of and acqt
crossbusiness learning from core research competencies, share services and infrastevetaging traditional research
basics e.g. brand tracking; experiential consumer contacts; proprietary modeling methods; and scenario planning or knowled:
synthesis events.

A key issue in the literature on organisational learning and KM is how sucégdsfuk learn when they are exploiting
current knowledge and skills versus exploring new knowledge and skills and a long tradition of research suggests that these ¢
competing strategies [44] [52] [ 57] . ntélbctual eapitkl of@aodmpadygmth e x |

existing knowledgeo, knowl edge exploration fAis a strate
unigue private knowledge within its or gtafithe ntelledtual napital theto u n ¢
a company achieves by itselfo [29]. According to [29]

indispensable for a company to increase its competitive advantage and [44] fouinddbpite the commorsaumption that

these are competing stratedgieB ma r-okiemted firms can gain important bottdime benefits from pursuing high levels of
both strategies in product devel opment 06 and theyalyther
promote synergies between exploratory and exploitative
reduces the tensions between exploration and exploitation strategies and creates the opportunityfédilisedigs and

comd ementary |l earning between the two strategieso [44].

Knowledge-based approaches to marketing

Despite the growing recognition of the need for knowleldgeed approaches marketing, there are only a few pioneer firms
that are already taking, or trying tdeéa such an approach [39] [40] [42]. However, there are already some firms that face the
challenge of an increasingly global business environment with fierce competition and take up and master the challenge wit
the help of knowledgéased marketing.

The study reviewed an outstanding example: Toyota. [30] [31] [48] [71] and [72] indicated Toyota has often been found to be
very strong at organisational learning and knowledge creation and sharing. One aspect that has particularly been under t
scrutiny of researchers is knowledge sharing and learning within its supplier network and the way Toyota leverages this
co-created knowledge for both itself and its suppliers32D[23] [49]. Furthermore, Toyota also learns from its competitors

and cecreates new lowledge with them. Especially, the joint venture between Toyota andi Giw United Motor
Manufacturing, NUMMI T has already become legendary and has repeatedly been discussed from a krmasiedige
perspective [4] [24] [33] [48].

[39] reports Swiss base8c hi ndl er E | e wasedomaidketing Istraegy Ifoe they rearket introduction of a new
escalator product into Asian markets [42]. This case, for example, showed that even for a large MNC with its vast network o
subsidiaries that are well connected email, intranet, databases, telephone and video conferences, the sharing of tacit
knowledge on a personal level is still a very reasonable or even indispensable approach. In fact, a combination of both
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codification and a personalisation strategy fftarketing KM in order to leverage both tacit and explicit knowledge proved
highly successful. Similarly, Hewlett Packard (HP) Consulting and Integration leverages both tacit and explicit marketing,
sales and application knowledge from its field pedptnsultants and system engineérirough communities of practice

[41].

[55] and [78] indicated through emreation of common contexts and knowledge with its customers it was able to combine its
products with its process knowledge to offer an integratedcgeincluding consulting. However, they do not simply offer
pre-defined process and manufacturing models, but activelyeate the solutions with their customers, an achievement that
helped them to escape the red oceans of cutthroat competition and ere new mar ket space (blue
competi Bi7dndl hdeed, as [64] state, the future of compet
based on an individuaentered cecreation of value between consumers amdpoa ni e s 0 .

The Research Modebf E-Knowledge Network

Under knowledge economy, the trend of global enterprises and organizations all has created their EKN. Such as Microsoft
Knowledge Network Team Blog, this blog is about Microsoft Knowledge Network, ahlaladeon to Office SharePoint

Server 2007 that enhances enterprise search for people by automating the discovery of the business relationships and subjec
matter expertise of everyone in the network. Knowledge Network provides vital business insigbitskie users to make

better decisions more quickly [56].

Another example is the London Knowledge Network Proposition; its value propositiéreesting collaborative advantage
for Londonin the knowledge economies.

The London Knowledge Network is avdrse and impartial community of knowledfpeused practitioners, a unique
coll aborative group focused on what is commonly known
within organisations. This ndor-p r o f i t me mb e r sed byntieet Unigerskyf Greenwicht Busirtess School,
offersorganisationshat are considering or already deploying knowleftgeised strategies the opportunity to collaborate with

like indedorganisationseeking to find solutions to their own knowledge agement issues. At December 2005, it had 14
members, 6 privateector, 7 public sector and 1 London Universities. The Network is steered by the members (via a Steering
Group) for the benefit of members and offers a unique mix of collaborative andogesr processes including
knowledgefocused events, visits and activities designed to stimulate understanding and application of the role of knowledge i
21st centurnyprganisations.

According to [50], membesrganisationgain the following benefits:

1. Theyjoin an elite group obrganisationgand knowledgdocused practitioners from diverse sectors and backgrounds
who are all committed to finding, sharing and applying effective knowledged solutions to reatganisationalissues
through active participaih and collaboration.

2. They can have up to 7 key staff participate in a varied,-ighity annuaprogrammeof at least fifteen events,
workshops, visits and activities including: opportunities to hear from and work with leading knofdedged thinkers
such as Karl ErilSveiby, Tom Stewart, Victor Newman, VerAlee and David Snowden.

3. Visits to exemplaprganisationsleploying knowledgdocused strategies such as IBM, Air Products, Unipart and

Participation in a collaborative actisasearctprogramne covering key knowledgéocused areas developed to meet

member sdé needs and designed t o-foeaused impleenantatioprogranmes the mer

short, medium and longer terms.
An annual facilitated bespoke knowledigeused workshopel/eloped to your oworganisationahgenda.
The opportunity to shape and develop the Network armdtgrammegor 2004 and beyond.

ok

[54] proposed some perspectives for aknewledge network model as follows:KBowledge networks combine the positive
berefits of knowledge management (KM) systems with those of-orgainisationasystems (I0S). They also address some of
the pitfalls of each, creating a powerful driver for advanoirganisationabbjectives.

Figure 1 highlights some of the charactersstid eknowledge networks. When firms engage iknewledge networks, they
are able to share valuable knowledge, often created with emerging automated technologies suahirdaglatad intelligent
agents, with their strategic partners, thereby enabingrovedorganisationaéffectiveness. Furthermore, entirely new
business models are facilitated with the development and adoption of certain HAavesvliedge networks. Many of these
emerging networks armharacterisedly automated exchange of rich cusenknowledge by unattended computer systems,
programmed to capture and evaluate knowledge with-rdateg algorithms, share it with strategic allies, and direct the
operation of key interactive processes.

The keys to success in this evolving new econangysituational awareness and flexibility. These goals can be achieved by
implementing electronic systems that generate immediatetimesg)l knowledge about internal functions and processes, about
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customers and markets, about strategic partners, andsalppi:chain partner$ suppliers, vendors, dealers and distributors.
Such systems allow firms to be dynamic and flexible, thereby allowing rapid changes in their strategies and activities. Firm:
can use this knowledge to create new internal and extsmmaitures and relationships, leading to further improvements in
knowledge, which leads to continuous strategy improvements. As shown in Figure 1, [54] anticipate that the trend toward
creating strategic-knowledge networks will result in many lotgrm alliances that were hitherto considered infeasible or
unlikely. They propose four such logrm alliances: 1Supply-chain management networksAtiservemetworks 3Content
syndication networks 82B exchange networks.

Knowledge Management I Inter-Organizational Systems I

| i
= Knowledge Oriented * Data Oriented or Information
* Internal to Organization Oriented
e Codify, Classify existing Know ledge Limited Sharing
= Focus on existing Knowledge reuse Substitutable

Tactical, not Strategic
Outsourcing, SCM, cte.

and internal sharing
Manual, high involvement

eKnowledge Networks
1

Knowledge Oriented

Extensive Sharing

Long-term alliance

Relies on leading-edge I'T such as
agents, data mining cte.

Central to business model

New organizational forms enabled
e Automated, Intelligent

Figure 1:Aspects of eknowledye network
Source: [54]

Figure 1 and the above discussion highlight the exchange of information and knowledge bekmeefedge network
partners that are altering the implementation of B2B supply chain practices. These partners, in many casesgdheialter
procurement practices to leverage the benefits of rich knowledge exchange ftertorsyiccess. The four industrial alliances
described in the study suggest thaknewledge networks are established as central elements of several emerging
inter-organisationamarket spaces. The analysis suggests that as the Internet expands its reach, along with its ubiquitous ar
often automated informatiesharing capabilities, the ability to create knowletigsed networks of partners will be critical to
maintining competitive advantage. Firms will learn to rely on strategic partners for both core and peripheral functions, anc
will outsource significant processesamanisationshatspecialiseén such functions and activities[54].

BUILDING AN INTEGRATED MOD EL OF KNOWLEDGE -BASED MARKETING
In an increasingly global business environment, the creation and transfer of marketing knowledge-ind oulaboration
through knowledgdased approaches to marketing will become more and more crucial as deterrfunasugporate
competitive advantage and the survival of firms [40]. Actually, as marketing affairs are among the most kriovdadiye
parts of a company, applying KM concepts and practices to the field of marketing and marketing functions will prove
eyecially efficient and effective. However, as the above literature review has shown, marketing lacks a krmagledge
framework in order to analyse and explain marketeigted knowledge processes in firms. The next sections are an attempt to
engage infte first steps of building such a framework.

Knowledge-based marketing

According to [10], Ain a world where other firms aaye se:¢
ahead of the competition by exploiting new knowledgeffer improved products or processes that deliver new forms of
added value to their customers. 0. I f we interpret Chast
old knowledge and exploring new knowledge, we might well conclugehis statement is consistent with the above. [79]
foll ow [44] and define market knowledge exploitation st
refine marketing strategies, wit h thaytdefieexriarket exgoratioh gtrategiesas t e
ithose that enact new approaches in the relationship wi
organi sationo [79].
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[ 65] contend that resil i en nowledyenpaaagemerd by Siguitandoesly explaitingcegistinge n
knowl edge and searching for new knowledgeo. Based on
0knowbadgd mar k et i-lbaged markétiigi®akhosviddye management approaiarketing that focuses

both on the exploitation (sharing and application) and exploration (creation) as well asthatmn of marketing knowledge

from contexts, relations and interactions in order to gain and sustain competitive advptthge

Note thati even though the term is not mentioned in the definititime (co) creation of value is an essential prerequisite for
gaining and sustaining competitive advantage. Often, the ¢omation of knowledge goes hand in hand with the) @®ation

of value, but sometimes it can also be an antecedent. Finally, given the early status diuidiory in knowledgebased
marketing, [38] emphasised that the above is still a preliminary working definition. Significantly, | attach equal wikight to

role of explicit and tacit marketing knowledge, which are, in fact, inseparable in marketing practice. Besides, following the
definition of marketing knowledge above, | also stress that knowdedged marketing involves stakeholders such as
customers, compigdrs, suppliers, partners etc., and is influenced by certain factors, such as national and corporate culture
tacitness of knowledge and the level of trust.

Scholars studies on market orientation a notlhowmemmgases ledthn o wl
about customers, competitors and channel members in order to continuously sense and act on events and trends in present
prospective mar ket so [ 79] . As has become clear from
knowledgebased marketing, at least the following key players and actors are involved in the exploration and exploitation
(co-creation and sharing) of (marketing) knowledge: different units or subsidiaries of the firm, customers, suppliers, busines:
partnersand competitors. Intrirm knowledge creation and transfer [3] [5] [14] {18] [24] [60] [66] [68] as well as
inter-organisational knowledge creation and sharing-J1D[14-15] [32] [34] [70] have frequently been researched and
discussed. But nowadagempanies can hardly be viewed as single, independent and isolated beings any more, and busines
networks have become ubiquitous in our economy [27].

[ 27] indicated fAduring the | ast decades of dnditechndlégicdk c e
capabilities made it much easier for companies to coll
devel opment fApushed many of our industries towarrdervime f ul |
is now the result of <collaboration among many different
became the established way of doing imoaesdrlesS8 koo se tihcgt wmod
suppliers, distributors, outsourcing firms, makers of related products or services, technology providers, and a host of othe
organisaton§ af f ect, and are affected by, the creation and del

[ 10] p ut s1sticéntury, it can confidemtly Be predicted that knowledge networks of various forms will become an
increasingly dominant operational structure through which to ensure the effective management of entrepreneurial activities i
both private and publicseeto or gani sati ons. 06 Given t hi s seisticoeastofiite partneraa ¢ ¢

[27]. 1 n fact, Aneither val ue nor i nnovation can any [ o1
companycentric, producandservicefocusedp r i sm. 6 [ 63] According t o-hpwligthembsh e ¢
important function of marketing in the global knowledg@a s ed econo my. I ndeed, Ain mar ke
needs to be createdo and pidlerencesmas lgedocated or solutoons domeeparsicula kirdl oft h
customer problem need to be identified. o [67]

In fact, interactions and knowledge-creation might become more and more crucial. Therefore, knowledge and value
co-creation with customers and also with suppliers and other business parfindras also received significant attention
recently [1718] [47] [62] [646 5 ] [ 76] [ 80] . Il ndeed, according to [62], t
play an active role in creatingand mpet i ng for valueo, with the distinguis!
consumers become a new source of ed)miceotdagnta [80], Anyane ihih@n c o r
help the business customers, trading partnersyppliers, consumers, interest grotipshould be involved in creating the
knowl edge that the company needs. I ndeed, the fAarray of
customer to include partners up and down the valaeicm ( suppl i er s, the customers of
[13]. The study illustrates these relationships and the knowdedged marketing processes along the value chain.

From the above, it should have become clear that a knowlstkgsl apmach to marketing asks for the-creation of
knowledgei and subsequently the -coeation of valué with a variety of key players and actors in the business ecosystem.
Zack puts it |like this: AKnowl edge undby the tiaditionalgphysical ard &egal n g
limits of the corporation. Companies are increasingly realising that knowledge is often produced and shared as a byproduct
daily interactions with customers, vendors, alliance partners and even competitdisowletigebased organisation, then, is

a collection of people and supporting resources that «cr ¢

Conceptualisation of knowledge marketing
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[ 12] proposed remaining i n tnblagy viaappmoaching the eohceptl ane integeatinds thet i r
client into the knowledge creation model, according to his proposition, the customers are involved in this process of
organizational Learning. They are no longer outside the corporate entity, laut mmtegral part ofthGor gani sati ono
the organisational knowledge creation process, as Figure 2 shows. It shows that knowledge marketing consists in developi
corporate collaborators6 Compet enc e al&nmweddeltraation précess.u st o me r

Creation of value and
organisational knowledge

Customers
Knowledge

Companies
Knowledge

Corporate
business activity
Collaborator

competence

Experiences

Customer
competence

Figure 2. the integration of the customer through knowledge marketing
Source : [12]

[ 12] proposed keeping the term fiknowl edged and gener at
marketingo. beghmereefmtwi hgly interpreted than Its trans
may be associated with that of acquired knowledge. The experiential Marketing concept will allow us to generate the tern
Afexperiential adgei dcguoneédashfibogWwl experienceod. [12] s
presenfie x per i ent i al acquisition marketingo fleRroWwWleéedge wimat k et
Afexperiential mar kettihregot.erlmn drlid®dr sthal an plryesent an int
fiacqui sitionod.

Hence, proposition of [ 12] for Aknowl edgkenowd ekdgtei/ m@ dnp ¢
devel opment in the cogatdnéentheie onpethencesdtiomeoldbeednite desi gl
meets its transversal matchfie x per i ent i al acquisition marketingo. [ 12]

phenomena via the notion of Competence which deveiopgtaneously through an organised knowledge creation system. By
integrating the characteristics and properties attributed above to the notion of marketing, [12] gave the following:definitio
Knowledge marketing is an organised system of customgiorde entity knowledge and competence resulting from
valuecreating experiences for the comprehension of, And action on, the market.

The ways for MNCs to compete successfully by exploiting scale and scope economies or by taking advantage of imperfectior

inthe worldbés goods, l abour and capital mar kets are no
economies of scope are based on the ability of business units, subsidiaries and functional departments within the company
collaborate sucessfully by sharing knowledge and jointly devel

strongly supports for knowleddsmsed marketing.

E-Knowledge Network

The E-Knowledge Network (EKN) as a methodology used to efficiently integrate seppli and
researckintensiveorganisatiorto ensure materials and information are made accessible and distributed at the right qualities, to
the right locations, at the right time, in order to speed the process of innovation, reduce costs and improvEhguakii
provides a framework for a seamless and streamlined approach to planning, sourcing and delivering products. As i
manufacturingpptimisingthe EKN is critical tanaximisingthroughput and enabling flexibility. EKN introduces intellectual
capita) information management and regulatory compliance into the traditional supply chain approach[69].

The EKN involves full ceoperation between marketers, designers, manufacturers and distributors in practice. Although EKN
can deal with production, salessign, finance and other functions, enterprises have no such irtegaaisatiorio cater for
these functions. That is to say, the enterprise wild.l n
functions, due to limited resourcand insufficient competitiveness, the enterprise must become a virtual company. It must use
every means to borrow strength from outside to increase its competitive edge. The target of this borrowed strength might k
the upstream suppliers or the competitay the customer[73].

In summary, EKNemphasisess he firmés need to build a direct knowl edg
product and brand from those of competitors. It asserts that small, distinct service experiences will tcoonbaie a strong
overriding impression of quality and value, and this mechanism is the foundation of achieving a strong brand. However, to b
The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Information Systdaipei, DecemberB2, 2014
73



Chen

achieved in practice, these service targets need to be understood and communicated clearly up and downTttie EKN.
involves full cooperation between marketers, designers, manufacturers and distributors. In brief, an EKN meets the needs ¢
value creation.

The EKN is a methodology used to efficiently integrate suppliers and resetachiveorganisationso ensue materials and
information are made accessible and distributed in the right quantities, to the right locations, at the right timepismeddr

up the process of innovation, reduce costs and improve quality. Suppliers and collaborating parassistdiwe innovation
process through access to technologies, skills or information, and providing complementary expertise to improve the speed
market of new product developments. In brief, an EKN meets the needs of continued innovation.

Finally, an EKN is able to speed up the process of innovation and distribute products and services in the right quantities, to th
right locations, at the right time, and reduce costs and improve quality for product and process innovation.

The EKN is constructed by rearch, development, industrial/commercial design, manufacturing and marketing/distribution. It
feeds back continued innovation and value creation to the core innovation system to form a cycle of continued innovation an
value creation Therefore, the integted EKN model can help highchSMEsto achieve SCA, due to the cyclic effect of
continued innovation and value creation between the core innovation system and the EKN.

An integrated model of knowledgebased marketing
According to above discussions amediew, the study builds an integrated model of knowldafged marketing as figure 3.

Knowledgecreation, capturing, Knowledge cluture and community

sharing, transferring and application

Y~ .—

Knowledgebased marketing

!

E-Knowledgenetowrk

!

Knowledge and value ecoreation with customerssuppliers partners
The cocreation of marketing knowledge from t@xts, relations and interactions to
gain and sustain competitive advantage.

A
A\ 4

Figure 3. An integrated model of knowledigased marketing
METHODOLOGY

The Study Design

This study involves a twphased design, and eguiase with its distinct methodology. First, an initial questionnaire guide to
the interview was sent to 50 higgchSMEsin Taiwan, in order to select four companies as case studies for this reS@arch.
small hightech companies (20 employees) and twlarge hightech companies (T@00 employees) were selected. This
diversity amongst therganisationshould help to map the basic innovation phases, activities and routines carried out by
high-techorganisationn practice Second, irdepth interviews wh senior managers from four selected kigbh companies
were used to collect data.

Interviews are one of the most intensively used methods of data collection [8]. The individeathninterviews that the

study conducted were fate-face and of a smi-structured nature, which is one of the most common approaches to
interviewing in qualitative research [8]. This type of interview involves the implementation of a number of predetermined
questions and/or special topics. That allows the respondentsetondee the direction and content of the interview within a
broader frameworprovidedby t he i nterviewer. After each companyds i nt
e-mailed to the respondents for their review and approval, eliminatipgnésinterpretation. This was expected to provide a
richer and more holistic appreciation of the problems regardingniheledgebased marketingnodel.

This research adopts the case study method to assesskactwbddgebased marketingnd determinastof EKN and how
they can bdeveragedo create value to implement &nowledgebased marketing the context of the higtechSMEs. The
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completed questionnaire, company reports/induspgcific newsletters and andepth interview created an estabdidichain
of evidence for each company.

The Method of Data Analysis

All interviews undertaken were recorded and transcribed. The transcripts were then coded with concepts and transformed a
simplified in order to facilitate display, analysis and comparisthe coding was revised and developed as the research
progressed. Displays were developed for the different consgjtsnarisinghe response of each respondent and allowing for
crosscase analysis.

The cases will be referred to as case A through $e €ain order to facilitate discussion and satisfy ethical considerations.
Two different techniques were used in the processes of-casgsanalysis, namely: 1) putting information in different arrays

to make a matrix of categories and 2) tabulating threent of different constructions and putting information in the order of

elements.

THE ANALYSIS OF CASE STUDY
The analysis of case study shows the comparison of background information for the four case studies in the research. From f
comparison we casee that only B Corp is the staip firm, the other firms were established ten or more than ten years ago. A
Corp is the supplier for IC design industries such as C and D Corp, B Corp is the web and blog Design Company; it ca
provide any industry with imovative products, processes and services via web and blog technology. Only B Corp is based in
Taiwan, the other firms are all multinational corporations. A and B Corp smalletdagtSMES, regularly employing under
22 workers, while C and D Corp each@ay 80 to 100 workers. The current investment capitals for A and B &&010
million, for C and D they are about 300 million. The main products for A Corp are EDA tools and IP, for B they are web and
blog products, for C and D they are IC design products.

The analysis of case study shows the comparison of knowhstgel marketing andlkaowledge networks. All of the four

firms have established arkaowledge network by their EIP, which provides technology information and knowledge of their
products and esvices,technologicalsupport by ofline FAQ and inquiry by @nail for suppliers, employees, partners and
customers. Except for B Corp, the firms have all attendido/ledge networks in the related fields of EDA tools and IP
industries: Chip 123. Its atent includes technology discussion, application demonstration, academic research, successful cas
studies, development tools, and solutions provided by national and international industries.

A Corp encouraged itdesignengi neer s t o aetntgeinnde etrteed , idlhubs @fl | ows user
technology documents and trial products, and allowstiral ortline discussion with other users for obtaining more novel
ideas.

B Corp has established arkeowledge network by its EIP and uni web technology, linking KM and interganisation
networks such as acadenmietworks consultant networks, and global expert networks into-keosviedge network. It has
participated in and utilised a finetwork of technology e

C Corp applied the ITIS industrial information service network to foster its knowledge management and link professional
knowledge and inteorganisationalsystems such as ITIS and universities, and applied the TWTM (Taiwan Technology
Marketplace) platfan, which was designed for technology transferral. Employees from C Corp also attended the industrial
forum of Industrial Technology Research Institute (ITRI).

D Corp has established arkeowledge network through its design centres in San Jose, Hsin@h&hanzZhen City and its

three R&D centres in NeiHoo Technology Park, Hsinchu Scibased Industrial Park (HSIP) and the Siliddailey, and
established an-knowledgenetworkvi a t he R&D centre at the Alnnovation
Universityo. The pur popesaton with academicsreseasch to absofb apdatdd inhosatiom knowdedge
and information to enhance innovation capacity. This R&D centre helps D Corp to link with universities anpsstart
introducew i deas. D Corp participated in fADigitimeso, whi ¢
e-knowledge network, EETimes Forums, wherein engineers make their own connections.

According tothe above comparative analysis, we can see #uget firms have many more resources for attending and
establishing partnership with the members -thewledge networks, but the smaller firms can only participate in some free
knowledge networks and utilise EIP to establish their own knowledge netvildrissis due to limited resources, in both
human and monetary terms,smallerfirms. For overcoming this problem, smaller firms should actively participate in R&D
plan from academia, research institutes and government to extend their knowledge networks.

RESEARCH PROPOSITIONS OF THE STUDY
According tothe integrated model of knowled@ased marketingnd the findings of case studies and the above comparisons
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between smaller and larger SMEs, the study now proposes four research propositions for fatateersesend practitioners,
as follows:

RP1: Hightech SMEs, through the full cooperation between suppliers, customers, partners and employees to construct &
integrated model of knowledg®msed marketing, and to achieve value creation and then readhahlstaompetitive
advantage.

RP2: Hightech SMEs, through the integrated model of knowldolgged marketing, can create four relationships assets for
value creation, both internal and external.

RP3: Having a good product or service at a competitive gic®t enough. Outstanding employees, efficient suppliers and
supply chains, and trusted partners are critical to creating competitive differentiation atethosgrvival.

RP4: Satisfying customers is the source of sustainable value creation. Seqtems a clear articulation of targeted customer
segments and value proposition required pleasing them. These assets are the most valuable, and goals should
established to leverage and manage them most effectively.

The propositions can act as a lidtitems for hightech SMEs to address when adopting knowldalaged marketing. This

helps to ensurethat the essential issues and approaches are covered during ideas, concepts, implementation an
commercialisation. For academics, it provides a commogukzge for them to discuss and study the approaches, which are
crucial for the success of knowledigjased marketing in higtech SMEs for future research.

CONCLUSIONS
This paper presented an integrated model of knowlbdged marketing and highlighted @sial processes of marketing
knowledge cecreation with the main actors in the business ecosysteiin afstomers, suppliers, competitors, business
partners.

Firms do not exist in isolation. Strategies are first created to identify attractive markehtetpnenter, customers to target

and products or services that need to be developed and sold to generate revenue and profit. Suppliers are a necess
component of the value chain to build a product or service. Employees are needed to tackle a wbibisshestincluding:
managingorganisationagfficiency; deploying and maintaining all types of information technology; providing research and
development expertise; acting as marketing and selling agents; providing customer service and even prowvidirangene
administrative support. Partners are needed to distribute and sell, or are leveraged to outsource and manage components

firmds business. And, of cour se, customers are hateaded t
directly or indirectlyi t h a't the firm offers. It easily becomes appal
relationships, both internal and external. To manage the turbulent waters effectively as we enter a new century on a note
unce t ai nty, we must understand that relationship assets s

As shown, traditional marketing approaches have focused overly on explicit knowledge and neglected the important role ¢
tacit knowledge, specificallyn international (cross ul t ur al ) settings. This paper ds
extant literature, and makes a call for a new knowldurged marketing paradigm, with knowledge and knowledge
co-creation being the key to sustainable contipetiadvantage in a global knowledge economy. In fact, facing the current
global business environment and fierce competition, knowledged marketing has already become crucial as a determinant
for corporate competitive advantage. Especially, when intiod new products or when entering new markets, knowledge
creation and transfer and intras well as intefirm collaboration prove critical for the success of the projects. Therefore,
applying KM concepts and practices to the knowleagensive field & marketing and to marketing functions bears out
particularly efficient and effective. Besides, as large parts of marketing knowledge are tacit and hard to cothfjac¢ace
communication and the integration of local staff into marketing processegeistbd making is an important factor for global
marketing knowledge sharing that leads to successful marketing and sales achievements. Finally, khasdedgarketing

leads to knowledge and value-ceation with customers, suppliers, partnersthi@integrated EKNand then achieves the
co-creation of marketing knowledge from contexts, relations and interactions to gain and sustain competitive advantage.

The core issue of the integrated EKN is to create value for customers. It provides a languexgethiae teams can use to
discuss the direction priorities of their enterprises. They can view their strategic value measures, not as perforratorse indic
in four independent perspectives, but as a serious of -eeugseffect linkages among objectivés the four balanced
perspectives. The integrated EKN is based on four strategies to create value, as follows:

Value Creation StartsWith Valuing Your Customers

Strategy is based on a differentiated customer value proposition: Satisfying customersaarteeof sustainable value
creation. Strategy requires a clear articulation of targeted customer segments and the value proposition requirecepieasing th
Clarity of this value proposition is the single most important dimension of strategy. This inclwdesal cost (offer products

and services that are consistent, timely and-dost), product leadership (products and services that expand existing
performance boundaries into the highly desirable), complete customer solutions (provide the besitiotatGoustomers)

and system loclin (high switching costs to eagse customers and add valuetmnplementers).
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Treat Your EmployeesAs Value-Creating Assets; Manage Them With This In Mind

The key asset to competitive advantage is outstanding pédafeging people in a modern way will be most imporiant
stimulating and empowering them to act on their own. Gi
val ue, one key asset remains t he ®eamanfungamentalltoeeconofic growthmo s
Empl oyees do have a significant i mpact on a firmbés out
develops and retains them is a fundamental management challenge for competing in an etaiimaniible assets, such as
empl oyees, constitute the majority of a firmbés val we. F
within the context of their relationship assets:

1] To capture new knowledge (measure and contrahdatwi t h gui dance from a nfAsel e
possibly by information technology)

a To codify knowledge (promulgation of new product information, policy and procedures, etc.)

1] To generate new knowledge (crdasctional project groups, creative appches, innovatiooentres, quality
improvement teams, etc.)

1] To circulate knowledge (teatvased learning programs, skills development workshops, feedback loops, etc.)

While the associated economic value of customers is becoming refined through neweri@eoodels and analysis tools,
employee value, outside that of pure sales professionals, is proving more elusive to measure.

Treat Your Suppliers As Critical Assets

In the extraction of value from relationship assets, suppliers do indeed play a dyrnanmcam@ating corporate worth and
growth and are a key determinant of a firmds perfor manc
must be given to this component of t he igsahatwiensto laeeithe rightA f
products/services in the right quantities at the right moment, all at minimal cost. Today, the Internet is acting as a gres
Afaggregatoro of supply <chains. \WGhdinh proced$ses arad brdmhei deliyery tofo  c r
information, and the ability to review and contract with suppliers from anywhere in theiwallichearly instantaneously

many firms now find themselves on equal billing with the largely closed environment of tHea&&d supply chas of the

past. Additionally, informatiofbased supply chain$ largely driven by the Internet are chiefly responsible for
masscustomisation, regime demand forecasting and decreased production and inventory costs, all aspects of the supply
chain thata company such as the four casedy companies have enjoyed and exploited. Supply chains must be managed not
just to create efficiency or to reduce costs, but to achieve growth and maximum market value.

Manage Your PartnersAs Valuable Assets

Forwardthinking firmsrecognisée hat t he economic ecosystem ficontracto i s
As such, value from the various partner relationships must be evaluated with thegsammas other relationship assets.
Although many ifms have a variety of partnerships, we believe they can fundamentally be divided into five distinct categories:

(1) Alliance Partners: The ability to | everage alliance partners is
strategic imperative togaAlliance partnerships are proving to be not only a good vehicle for achieving the growth goal,
but also an extremely important corporate agdéance partners typically constitute relationships between firms
focused on filling single and multiple gageficiencies, creating integrated products and/or services or forming a
breakout offering. Joint partnerships might also leverage R&D capabilities as a means of sharing costs or creatin
proprietary technology or standards. In an era of increasing speading alliance partnerships can also serve as a
means of getting to market faster, ahead of competitors.

(2) Research institute partners:Research institute partners constitute relationships between firms and research institutes,
focused on c@reating advace products, services and processes to form a breakout offering. Joint partnerships might
also leverage innovation R&D capabilities as a means of transferring technology or standards and as a means of gettir
to market faster, better and cheaper.

(3) Government partners: Government partners constitute relationships between firms and various supporting program
from government, focused on -operative innovation programs to form an industrial upgrading and turnaround.
Co-operative partnerships might also leveragnovation R&D capabilities as a means of promoting upgrading of
technology or industries and as a means of maintaining sustainable competitive advantage.

(4) Academic partners: Academic partners constitute relationships between firms and various unigersitiesed on
co-operative innovation R&D program to form a wwmn situation for industrial needs of talents and supply from
universities. Ceoperative partnerships might also leverage innovation R&D capabilities as a means of transferring the
results oftechnology and research and as a means of assiflRgto establish innovation R&DBentres.

(5) Distribution/indirect channel partners: Many firms rely heavily on distribution and indirect channel partners.
High-tech and drugs, sell as much as 60 to 70 eeticeven 100 per cefitof their product through indirect channels.
Delivering the right product or service, at the right time, at the right place and at the right cost may require medtiple sal
channels, especially for firms competing in global markets
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Indeed, for firms to compete in such markets, both direct and indirect selingcessary. Therefore, the channel partner,

while in some respects under threat via the I nternet, i
Managing channel partners for market value creation is tricky at best. However, partnerships, whether they are in the form ¢
alliance partners, channel partners or bot h, do sg,igni fi

financial performance. Careful partner selection, coupled with the ongoing management and the nurturing of trust throughot
the life-cycle of the partnership, is critically important to ensure optimal performance. Firms seeking to generate positive valu
from partnerships would do well to carefully determine their full impact within the overall scope of their relationsisip asset
and then select, manage, measure and learn from their partnerships appropriately.

More and more businesses are chasing gefmimber of customers. Where once customers had limited choice, now they have
virtually unlimited choicé and access to comparative informatioabout the goods and services they care to purchase. This
Aknowl edged f or ces an yaluradded capabilties passible anel acmpels diffeentiationsnt order to
capture, and to keep, customers. But having a good product or service at a competitive price is not enough. Outstandil
employees, efficient suppliers and supply chains, and trystaders are critical to creating competitive differentiation and
long-term survival. These assets are the most valuable and goals should be established to leverage and manage them n
effectively.

The integrated model of knowledggased marketing can laa easyto-follow innovation model for higllech SMEs to address

when adopting &«nowledge network. This helps to ensure that the essential determinants and approaches for kbasdddge
marketing processes are covered during from research, develogesgh, manufacturing, marketing/distribution to form the

EKN for implementation/commercialisation. For industries, this provides a practical and complete business model for them tc
use as a reference and study the innovation approaches (the advantdigadrahtage), which are crucial for the success of
knowledgebased marketing in higtech SMEs.
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BUILDING AND EVALUATING MUSEUM MOBILE NAVIGATION SYSTEM WITH DESIGN
SCIENCE RESEARCH METHOD: A CASE OF NATIONAL PALACE MUSEUM
Eldon Y. Li, National Chengchi University, Taiwan, eli@calpoly.edu
ChenYu Chen, Nabnal Chengchi University, Taiwan, 101356036@nccu.edu.tw
FangKai. Chang, National Chengchi University, Taiwan, 98356507 @nccu.edu.tw

ABSTRACT
Purpose
In this paper, a mobile navigation system of the National Palace Museum which is designed and lriiliasis tbf seven
design factors is presenteti.bhe pur pose i s to meet the visitorsd needs

toward using the museum mobile navigation system.

Design/methodology/approach

The framework and process of dasgrience research (DSR) is used in this research to propose solutioptamding to
actual environment, context, and literature, we fiim st i
museum mobile navigation systerige then design and construct a museum mobile navigation application on Android on the
basis of the seven factors, and evaluate the design to ensure this system can effectively solve the problems that the visit
encountered during the navigation proc@$e system structure is depicted in Fig. 1.

Mohile
Navigation
System

Map and Audio
Guide

Treasure Map News Zone

— Visiting History |- Map

— Souvenirs =1 Audio Guide

—{ Route Planning

Fig. 1. System structure of the mobile navigation system

Conclusions

Visitors can use the navigation system on their smartphones to read the timely information of the artifacts artitnesexhi
ubiquitously. They can plan the desired tour routes, and share the unique experience via socialheediesigned system
could meet the visitors6é needs and increase the visitors

Research limitations/implications

We wse laboratory experimental method to evaluate the effectiveness of this designed Gyts¢eravaluation method could

be used as well for future research, such as field experitlentt e ov e r , the gap we identifie
using the relssystem and their expected system requirements could serve as the rgfenetafdfuture related research.

Practical implications
The building process of the mobile museum navigation system and the evaluation of the system utility could serve as th
guidance for APP vendors to implement a mobile navigation system; or as a basiséoimgo plan an exhibition.

Originality/value

With the prevalence of smartphone and the increasing use of mobile applications, the mobile navigation system has be
widely used in museumsklser satisfaction indicates information system sucéémsever, there is seldom a navigation system
built on the design factors aff ect i @ucontribiontisahe sydtenubsilditgi | i
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ard evaluation processes, as well as the evidence that a mobile naviyaiemconstructed by design science research

met hod can increase t he Vlhesefore ahisgesearnchncouddmprovide guidancedor musdum f a
cooperatewh APP vendors in designing a mobile navigation sys
museum.

Keywords:Mobile navigation, museum navigation, design scigeéearchuser satisfaction, mobile application
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0 CHANGRNEW COMPETITIVE THINKING FRAMEWORK FROM THE VIEWPOINT OF
MANAGEMENT INFORMATION SYSTEMS
Daniel Yuh Chao, National Chengchi University, Taiwan, yuhyaw@gmail.com
Tsung Hsien Yu, National Chengchi University, Taiwan, yutsunghsien@gmail.com

ABSTRACT
Because of rapidlynformation technological innovation, to investigate competitive advantage we need to build institutions
overall view that link all competitive elements from inside to outside, and from now to future. As the phenomenon that

competition is a stochastic ree s s by defining fiChango- Jafnar aes! iotf ersetaic
ti me, which exists influencebo, here we construct a hnhew
AChango is a good wa Wanageraent arda@ustonteovalueendhie overallvieawt oéigsitutions to enable

competitive advantage business.
Keywords Service, chang, influence, strategy, management, customer value.

INTRODUCTION
How to create the competitive advantages is the essesstig@ for enterprises. Michael Porter (1980) indicated that researchers
should draw attention on the research stream of internal improvement such as differentialization, value chain managemer
business process reengineering (BPR), and organizationatecutonversely, in term of the business external perspective,
Woodruff [15] believed that customer value is the main resource of organizational competitive advantages in the future. End
[ 3] proposed th®#owenocemwthi ch iicembadfitomé&srenmgathegy and
customer value based on t he Aoeendsedans @ gyptesedrch forlthe optinnahselving w o
process of strategy, management, customer value, and enterprise value. The clifereb et ween t he Mi ch
Woodruff 6s viewpoints i sdownlagproaciMo sedrch thé optitnal isaludons frans ieternaltstrategy t
(starting point) to customer value (terminal point); whereas the Woodruff applies the Jopttorathod to look for the best
business strategy from customer value.

Prompt and innovative technology has changed the ways of our lives, leading us to focus on thepdéhineration. Here

are the observations from following phenomena: Facebook, laind Twitter are changing the ways of communications and
group activities, influencing the customer consumption behavior (i.e. occurrence cbfwvorouth marketing). Indeed,
information systems can explore the patterns of consumption behavior anceamalyife habits through techniques such as

data mining, big data, and mobile technologies. Furthermorgytieh of ee.commerce makes us shocks that our competitors
may come from the other edge of the world. That is, the competitors are sleepingighthat the other edge of the world,
forcing our business advantages while we are working hard in the day. In a short, information technologies can enlarge tf
variation of the customer value; reduce the time to understand the trends of customer lyheeptacing the traditional
research methods, and extend the competition areas within the industry. Those factors are essential and need to be caref
deliberate for business strategy.

However, customer value is not the necessary and sufficient @oredftr creating the innovative product such as Windows
systems, iPhone, or Google. In other words, customer value would not generate before the presentation of innovative prodt
or service. Just as Jobs said [18] we®@wes tschmewmns tchemdt. kn
analyze and identify the criticédctorsin a short period according to above cases and instances. But there are some common
features among those examples, that is, all of those are influencinpcatired, and rapidly diffused. Therefore, in order to

keep the competitive advantages in this competitive business world by using the newly innovative technology which may
replace from the internal strategy to external customer among the traditional vatyeharai are three questions that we need

to re-considerate: (1) how long can we keep the company influencing? (2) how fast does our company influence spread? An
(3) what is the end of our company influence? Indeed, we also need to consider that thefpesolution will gradually

shorten because of the progress of advanced technology.

To understand the competitive advantages of company, it is needed to achieve the goal by building up a connection betwe
the strategy, management and customer vahteeeplan, and executive capacity. Nevertheless, to build up such a connection
is difficult since there are a variety of properties, complexity of integration, different issues and aspects frormdissimiets.
Recently, the research trend of servioaovation mainly focus on how to interact with customer directly to create the
company value, for example, improve the services to meet the different needs from customers, increasing the product ar
service value provided by the company [14]. Based omvbeution of literature of competitive advantages, it reveals that the
way of competitive strategy is following the progress of technology and practical application, thinking and research was
approaching the way of indewiathi onsodmeus fisieandgtyhdémninm
concept of customer val ue. Further mor e, we found that
strategy, management, innovation and customer value. Thus, this paperdriess s e t he concept of Air
strategy, management, innovation, customer value and the logic of business operation.

5
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There is a degree of mutuafluencesgyener at ed from the occurrence o fregdidithet er a
Aiinfluenced as one di mension. I ndeed, there is no more
electronic commerce, the diffusion of space is another essential dimension. Furthermore, in view of the effect of technolog
increases the variation of customer value, time is the other dimension. To simplify thelimeftsions and dynamic

characteristic of competitive advantage model, this paper proposes three dimensions of integrated influence, space, and tin
and definesiChango ( similar mean as fAfieldod ) as the existin

virtual spaces (e.g. communities established from tshe I

a basic to integite the strategy, management customer value. In the next section, we review the related literature to discus

how to establish the thinking framework. Further, we def

Finally, we analyze ach case by applying the fAChango thinking fram

devel op a business competitive advantage model based on
LITERATURE

Observing the stock priagf an enterprise, which is a correspond indicator of enterpoisgetition, we know thatompetitive
advantage of an enterprise is a stochastic process. Kurt Lewin [16] developed Field theory which examines patterns ¢
interaction between the individuaha the total field, or environment. When we extend the concept from the viewpoint of
enterprise to discuss the interaction between enterprises, the interaction between enterprises and individuals, dme interacti
between enterprises and environment andirkernal interaction in enterprise for competitive purpose, it can reflect the
stochastic process property of competitive advantddet hough Fi el d theory emphasizes
from a totality of coexisting facts and behaviordepen on t he present field rather tha
of rapidly information technological innovation we have to also focus on the issue that how long and how far can enterprise
maintain present field and future field. Nahapiet &ttshal [7] proposed that social capital facilitates the creation of new
intellectual capital based on the value enhancement perspective. They also concluded that the process of creatidg intellect
capital was affected by opportunities, expectation, vatibn, and ability, moreover, the feedback of intellectual capital can
strengthen the social capital. This model could be clearly explained the creation process of intellectual capital.deor instan
exchange behavior needs the interaction between treessgphysical and virtual), besides, the feedback process is the
extension of time. This model combined both time and space dimensions. Accordingly, we need to enclose those factors
social capital, intellectual capital, and the creation process ofeirtighl capital to discuss the organization competitive
advantages. Thus, we also need to incorporate the social capital and intellectual capital, not only focus on the ftaiding capi

Using this concept to examine the five foraesdel proposed by Michal Porter in 1980s, this model focused on the
produceoriented of physical product and static aspect, ignoring the dynamic process. For example, there was little content t
discuss about the problems of strategy transformation which corporates mush&gkeost, and issues of surpassing the entry
barrier consisting of social capital and intellectual capital from competitors. Such as the dilemma of Taiwan OEM economy
which once was an Economic miracle.

Woodruff et al. [15] emphasized that customer value s t he key factor of competi tive
value is a customer's perceived preference for and evaluation of the product attributes, attribute performances, ar
consequences arising from use that facilitate (or block) achievinguttetcomer ' s goal s and purp
Meanwhile, they also proposed the customer value hierarchy model which is used to discuss the interaction process betwe
the customer values. However, this process did not and should not be appliecdamtiodogy industry in the practical world.
Therefore, Van der Haar et al. [14] proposed the custeaieemodel, and indicated that there were two differences, namely,
perception gapandinformation gap between the company and its customer, particularthe technologypased company.

The perception gapepresents the potential mismatch between the value designed by the company and customer expectation
the purchase phase, whereasittiermation gapreflected the company did not have sufficient infation about what their
customers exact wants in business development phase. The deduction of both purchase and business development period
decrease the variation of the two stages, reflecting the importance of space and time issues, that ioarfrextetha social

capital to end customer. However, customer expected value would vary according to the social change and informatio
provided by company. We regard customer value as a lagging indicator, caugiagctiion gapn the long term strateg

Sheth et al. [12] indicated functional value, emotional value, social value, epistemic value, and conditional value has ai
impact on the customer choice. Pine and Gilmore [9] defined experience as an individual join an event by customization. Th
purpcse of company is to serve their customer by providing an impressive and precious experience which focus on the servic
design accompanying the culture asset. Both of service and experience are the crucial framework for service constructs
between the compg and their customer. Furthermore, company still need to take the consideration of incorporating the
elements of service and experience into strategy and management, and not only ponder the price comparing with the
competitors in the business world. Hewer, service and experience are focus on the relationship between enterprise and
customer.

Endo [3] referred Gemba as a place to undertake the customer service innovation, and seemed Gemba power as a kinc
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implementation capacity. Thus, Endo proposeel v en el ements of #@Aforcef ul and powe
the strategy from the workplace to ensure the execution of operations. Based on this framework, hefiused the r act i o
connect the strategy, management, and customer Vatieed, he also described the issue of competitive advantages creation
by incorporating the concept of Aprocess. o0 This explain
even there were numerous and common management theories whiake mdtical factor analysis. That is because the
existence of customer value is generated by the customer usage, and this would be influenced by the operational proce
compacting with thénplementation capacity of each company.

When it comes to inna@tion, it referred as the principle to strengthen organization competition advantages. According to the

Roger 6s [ 11] definition of innovation, the speed of inn
and social system. Thodeur factors also included both elements of time and space. Thus, it is needed to strategically

considering how to condense the innovation cycle and the time of influencing, and accelerate the speed of customer acceptat
and innovation diffusion.

CONSTRUCTING THINKING MODEL
Bellows list how we construct the thinking model:
The concept of extension of interaction (Field Theory)
According to the concept of Gemba power from Endo, the feasibility of strategy is retrieved from the concept of Gemba;
service inn@ation, which increases the company value, is also triggered from the interaction betweenlthe &msployees
(or system) and customers. The above states showed that
p o i H intérnd employees or outsource company could be seems as internal resources to create the social capital ar
intellectual capital, the concepts of service and experience can be applied to internal customers as well.

Influence

Organizations should concentrate the procedure from organizational strategy to customer value instead of focusing on the
indicator (e.g. customer value) since there are some procedures conducting by internal employees or mechanism to create
customer value. For example, applying thecgss of each dimension influerisean applicable model [8]. In order to sustain

the competitive advantages and influence still includes social capital (e.g. searching the information from Google searc
engine) and intellectual capital (eigtellectualproperty) although methods to calculate the organization value are still used
the funding capital as the basis. To discuss the organizational strategy based on the service or experience perspgkctives wc
probably focus on the process of customer valueation, whereas applying the perspective of influence to discuss the
organizational strategy need to take the effects of technological innovation and industrial competitors into considerations
Regarding the entire thinking framework of mutual interactimocess, and scope, influence is more suitable and complete
manner.

Feasibility of prompt measure in social science

Applying the influence to discuss the competitive advantages is the inevitable trend. Here are examples of applicgtions: usir
data miniry techniques to find the relationship between the diaper and beer; applying mobile devices to capture individual
location; using virtual communities to understand the feature of social groups; conducting affective computing methods ftc
measure the vision aetion to environment (e.gye trackey, requestingartificial pacemaker to record the physical reaction to
externalconditionchange; applying the big daechnologyto storage the personal, lete¥m, behavioral data, etc.

Time and Space

While makinga decision, how to moderately focus on the issue of funding capital and avoiding falling into th&€)8tateep

[ 6] is that you need to consider both of the presealt an
of both dimesions, namely, time and space. Furthermore, IT (Information Technology) has broken the competition limitation
of location.

The difference between the tegown and the bottorup of dynamic programming

Logically, there are two solutions for dynamic programgmincluding the toglown and bottorup approaches in operational
research field. If we consider the optimal solution which the enterprise seems as the starting point and the customer as t
terminal point, this would be the t@pwn approach, such as ih a e | e forces mnalysis. Whereas the impact
proposed bKer ry Patterson et al . [ 8] and Eupdgpidaches §Vhilb austgmerw e r
value vary caused by the technological innovation, it makes enterprise canneedsgrgrasp the variation of customer
needs, leading to falling into the Staf@sio trap. In this case, the decisimaking and the development of organization would

not focus on the customer value anymore. Comparing with thdaep approach, the botteap method would prefer to

adjust the structure of organization to keep the competitive advantages by concentrating the customer value. Thedifference
that: what kind of decision should | make to influence our customersi@ap), and in order to infence our customers, what

kind of decision should | make (bottenp)? However, the deliberation of bottarm often not exists in the tegiown decision,
causing people easily falling into the Sta@go trap. For example, managers in manufacture indudtryesditively focus on

the issues such as cost down and quality promotion.
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Based on the above reasons and the notice of generalit)
space includes both ghysicaland virtual space (e.gocnmuni ty from the I nternet). fi Ch e
influence, space, and time. This provides a thinking framework to examine the organizational strategy. Here, | enumerate sev
principles of building this thinking framework:

1. fi C h asesgtie influance by connecting with the interaction: like the Gemba power, which emphasizes that the
information used to make decisishouldbe retrieved from the workplace, and this decision would comparatively and closely
meet the expected customefua

2. AChango needs the information: based on the concept
supportive and influencing, providinge analytic information from internal and external. Therefore, the value of information
systems is not merely like the enterprise resource planning system (ERP) or supply chain management (SCM).

3. Influence is tweway dimensions: strategically consider the impact from external environment, and notice the reciprocal
communications froninternal employees within the organization. In this case, the strategy, management, and customer value
could be closely connected.

4 . The tiChangki hg nét Aionly for the financial value <creat
custamer value. And it caused the impact can continuously enlarge in both space and time dimensions.

5. According to innovation diffusion theory, except the cognitive value or time value, the impact would decrease as time goe:
by once fAiChangdaityperiadwn t o t he matu

6. The influence would diminisfthe influence would decrease under departmental egoism, causing the intangible barrier
between strategy araistomewalue. For example, an inappropriate desigheyf performance index (KPI) maybe cauies
maximum benefit of department but not enterprise.

7. It takes time to changing the impact: firms like the original equipment manufacturer (OEM) in Taiwan transform its
structure to brand market, thegedto establish thenaintenance centers worldwidirthermore, within the company, they
employ the organizational reengineering (e.g. separate the brand market and OEM) and cultivate organizational cultur
(transformation from technicariented to markeoriented)

EXPLORE THEWORLDFROM A CHANGO CIE/ESPE
Applying the concept of AChango, the instances exi it ev
|l onely space where the ancientds t hough taough thevimedid.dteads ur p
individual to comprehend the knowledge awdltivate the wisdom, causing individual the knowledge of innovation; a
conference is a AChango, existing its own time and spac:
information; enployers can influence their employees through the implement of leaderships, regulations, salaries, promotions
KPI, enterprise culture even the managers dcsuopervise their employeest every moment . Service
where createthecusteer val ue and organi zational wvalue. The stratecg
and produce the future AChang. 6 I n addition, the best (
space dimensions; and the wagaybe includes such as merging, building up the core value of firm, conducting the strategic
alliances, developing a wisdom organization, etc.

Generally, people want others to capitulataubing the psychical power or authoritycdrding to the war sategycriterion,
caledhe Art of Wathesupremertiosf swaaird itsh atto isubdue the enemy with

war by manipulating the impact of environment asnhetimead o
and space to creatalue From the financial perspective, company social responsibility (CSR) may consume the Stockholders'
equity; however, CSR is the key fAChango to build wup th

applied the CSR to improve the customer perceptions of product and brand image, and to promote the brand value ar
customer value through the higjuality product. DinTaiFung decorates the kitchen with transparent windows, allowing
visitors directly seeinghe producing process of making eightgaited steamed dumplings (also called Xiaolongbao). This
symbols the connection between the pr oducekperigncdieCdnamy.didd t o
the food provided fronDinTaiFungwas sublimated as a work of art. Furthermore, working in the transparent environment
would be the stimulation for employees to work hard. Given another example of WowPrime, this company subsidizes its
employees to pursue further education and travelling dbiais policy may have a confliction with cost down stratégy.

spite of the fagtthis policy may involve innovative ideas from external culture aftetrtheelling abroad. In addition, the
experience of further education may inspire employees with the management mindset and knowledge, accumulating tf
AChango soci al capital and intelligent <capgiot aplr.olAonndg tihtos
space dimensions.
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Taiwan was proud of its OEM economy model in the past; unfortunately, it has declined in an inferior position when
comparing with Samsung Ltd. in the Korea at the present time. This is because ofdbenapoght which let the company
concentrate its attention simply on cost down and quality promotion, and ignore the experience economy of end users. Tt
AiChango of OEM industry cannot connect to its mardeeds,ust C
initiating the service innovation and experience for customers. Limited in competitive advantages of-thegleghsocial

capital and intelligent capital from competitors, OEM industry would have an obstacle of transforming its stratédyipaui

new fiChangdo for customer s. More than that, Samsung Ltd.
system, whereas domestic firms still limited to the focus on product perspectives. In otheitwaodk] face the allocatn
problems of social capital, intelligent capital and customer Vil@EM firm use thestrategic alliances to corporate with
others to promote the competitiveness. After all, the organizational strategpastii remain at the samesytion.

CONCLUSION
We extend Field Theory from the viewpoint of enterprise
(enterprises, individuals, and environment); adding time dimension because of how soon does influence of an enterprise c:

reaAl y active and how |l ong the AFieldd that an enterprise
dimension since IT having broken the competition limitation of location. To distinguish our tree dimension thinking framework
fromlfidi, we use fiChango to present our concept.

By using this framework to determine the organizational strategy should also consider several factors such as social capit:
intelligent capital, executive ability, innovation, customer value, time and spatead of merely focus on financial
perspective or KPI. Meanwhile, with the generalization of the technological innovation, big data, internet of thing ad mobil
device, social science research and experiment become more immediately assessable adem€hatits why it is time to

use fAlnfluenced as core dimension in our thinking fr ameé
technology and information system to mai rmOEM industrgwoualdlosst ep
its advantages and stay in a difficult position gradua

competitive advantages is similar to using the radar to search the critical factors circularly, relyinfeasilfe information
system. Shortly, how to construct the information system with analytic influence and supporting decision making become the
most essential issue.

There are lots of theories about management and strategy, providing the key factodeantt is needed to execute those
theories by applying the valuable AChango. Il ndeed, sinc
the only way to find its own competiti vkei mgd vfarna megvweosr ki.s f
method and route used to connsirategy management, and customer value, and this route exists a set of intersection where
includes the simple, communicative, and suitable thinking framework.

REFERENCES
[1] Cialdini, R.B. (1993)nfluence: Science and Practicéiarper Collins, New York .
[2] Doerr B., Fouz, M., and Friedrich, T. ( ZonimBnicatiény/df the r u m

ACM, Vol.55, No.6, pp.74/5.

[3] Endo, I. (2004 ultivating Gemb&Power, Toyo Keizai Inc.

[4] Han, J. and Kamber, M. (200Bata Mining: Concepts and Techniqu&éorgan Kaufmann.

[5] Welch J. and Welch S. (2008)inning Harper Business.

[6] John S. Hammond, Ral ph L. Keeney, and Howar d Hiward f f a .
Business Reviewan., pp.11-826.

[7] Nahapiet, J. and Ghoshal, S. (1998) 0OSoci al The Acpderhya |
of Management Reviéval.23, No0.2, pp.242266.

[8] Patterson, K. and Grenny, J.. (200@fluencer:The Power to Change AnythingcGrawHill Education.

[9] Pine, B, J. and Gilmore J. H. (1999)he experience economy: work is theater & every business a $tageard
Business School Press.

[10] Porter, M. E. (1980)Competitive Strategiedlew York: Free Press.

[11] Rogers, EM. (1995, Diffusion of Innovationg4th ed.)New York, The Free Pres41.

[12] Sheth, J. N., Newman, B. I., and Gross, B(L1991) O6Why we buy what we buy: é
Journal of Business Reseayéfol.22, No2, pp.15470.

[13] Tony M. (2010)Samsung Electronics and the struggle for leadership of the electronics indiastmiViley & Sons.

[14] Vang, J. and Zellner, C. ( 2 0 8uktry and imrtovatiodval. £2(2), DIALS2. i nnov a

[15] Woodruff, R. B. (1997) &Customer value: the next source for competitive advadtatiurnal of the Academy of
Marketing Scienceévol.25, No.2, pp.13953.

[16] Lewin, K. (1951). Field theory in social science: selected theoretical papers (Edited by Dorwin Cartwright.).

[17] wiki. (2013) 'Fi¢d theory',available at http://en.wikipedia.org/wiki/Field_theory (accessed 16 October 2014).

[18] Isaacson, W. (2011). Steve jobs. JC Lattés.

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Informatiost&ws, Taipei, Decembel2, 2014
87



Palacios BordonabaJuste Polo-Redond& Griinhagen

COMPLEMENTARY IT RESOURCES FOR ENABLING TECHNOLOGICAL OPPORTUNISM
Laura LuciaPalacios, University of Zaragoza, Spdiucia@unizar.es
Victoria Bordonabaluste, University of Zaragoza, Spain, vbordon@unizar.es
Yolanda PoleRedondo, University of Zaragoza, Spain, ypolo@unizar.es
Marko Giiinhagen, Eastern lllinois University, USA, mgrunhagen@eiu.edu

ABSTRACT
Thisstudy®@ ami nes direct effects of I T use, the | evel of fir
on vendor support, as well as their joint effect on the capability of firms to sense and respond to IT changes, known a
technological oppdunism. Using data from the U.S. and Spain, the results suggest that an intense use of IT and a high level c
firmébs | T human capital are the main sources for develo
of complementaritiesdiween these resources for U.S. firms. For Spanish firms, IT vendor support and IT human capital are
complementary resources, but IT vendor support should be applied in functional and low knowledge intensive activities
Therefore, if the firm relies on 1To develop technological capabilities, these activities should not be carried out by external

firms.

Keywords Technological opportunism, IT vendor support, Intetreted technologies, IT human capital
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ABSTRACT
Cultural and Creative Park is a recreational campus which usually consists of exhibition, gallery, shomongertheater,
and multifunction facilifesto provide the cultural activities. Besides, in the Cultural and Creativie Restaurants, coffee
shops, bookstores, gift shops, and other business units are nearby. How to improve the exgtsiaacén the Cultural and
Creative Park is an important research question for the managerial division to promote culturesnttushiie researchihe
guestionnairesvere developed and performed in one of creative park in Taipei, Taiwan to study customer behavior. This pape!
addresses the survey result and the insights revealed from the survey.

Keywords Cultural and creative pla consumer behavior, survey study.

INTRODUCTON
Cultural andcreative industries, as the name suggests, is a combination of cultural and énglatsteéeswhich represents
intangible characteristics of the life style, art or fashion about a part@ardarAnd the term "culture" has mardifferent
definitions. "Culture” of the term in broad sense is refers to living together in a society of people that have singlar habit
customs, and beliefs; In narrowly, which means "art" is a through peopledceeatav type of product. Whether on a narrow
or broad cultural terms, "cultural and creative" that exist in both cultures, added to each country, ethnic, and iradividual f
create, giving a new style and value cult(itd

According to service network dfaiwan's cultural and creative industries announced the principles of cultural and creative
industries, there are three standards, includigrhe large number of employment or the large humber of particip2nts
great value or big benefits, growth patial and 3)Original or innovative and added val({@]. In addition, in most of
countries such as England, China, Japan, and Taiwan which coositgal and creatives strategic industry, building a
cultural and creativpark or facility to promoteultural and creativeconomy is important. Theultural and creativpark not

only provides artists or cultural creators a spacprésenttheir creativity, but also support the incubation for innovation on
cultural and creative industfg, 4].

Recenly, several cultural and creative parks have been established in different countries. Similarly, in UK, Sheffield Cultural
Industries Quarter (CIQ) is on the edge of the city center zoned in 1988 for businesses in cultural production. This city i
known fa mines and steelworks ,but now that creative industry and cluster development policies are core to the governmer
regional agenda it is seen as-$aghted[5]. Some of them utilized the abandoned &iteeuse the resources, for instance,
Huashan 1914 @ative Parkn Taipei Taiwar[6] was created in 2007 a&sh e heart of Taandméridgedoacr e a
unique architectural pasbthers such as Queensland Creative Industry Park (CIP) in Australia were built in the new facility
along with multipleinvestment on exhibition hall, concert arena, movie theater, and shopping[¢gntdso, there are some

parks combine traditional cultural activities with the modern fashion shopping. For instance, Tianzifang, a renovated
residential area in the Frendboncession area of Shanghai, China, is an arts and crafts enclave which integrates old
community built in the 1930s as a Shikumen residential district with the largest shopping malls in Shanghai upon completior

[8].

Not exactly the same as cultural amdative parks, the commercial theme parks, for instance, Disney Land, Universal Studio
are the places that provide exatitnospheresr sciencdfiction senses. The visitor streaming of the theme parks are highly
influenced by seasonal effects such as keratvacation period or special holiday events. Major profits are from the sales of
entrance fees and the commercial products. In the contrary, the cultural creative parks more focus on providing culture
atmospheres for services including artists perfoicea painting gallery, or exhibition. Therefore, the customer behavior for
cultural and creative park might not be the same as it of commercial them¢Opatks

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Informatiost&ws, Taipei, Decembel2, 2014
89


mailto:clyang@mail.ntust.edu.tw
mailto:Robert_cjlin@mail.ntust.edu.tw
mailto:m10201103@mail.ntust.edu.tw
mailto:raymalddeng@iii.org.tw
mailto:garhung@iii.org.tw
mailto:vincentwkho@iii.org.tw
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In this research, the questionnaire survey was developed to reveal the customer bmhewftorral and creative park. In the
following sections, we will addresses the results of this questionnaire, and then analyze the statistical results. i$tef analys
consumptiompattern of firsttime visitors, return visitors and famnsuming visitorsvill be processed. Finally, some interesting
consumer behaviors will be discussed.

QUESTIONNAIRE SURVEY
In this research, the questionnaires were developed to survey the behavior of the visitors of Huashan 1914 Creativie Park whi
isnotonlythe heam f Tai wanés creative pul se, b u tin Taiwaa(®he questionriaiteg e t
sample was attached in appendix). The questionnaire survey was implemented duringlBulyeEkend, 2014 which was
the second weekend during summacation for students. The reasons of performing the survey in that weekend are: 1) more
visitors in the weekend, 2) Huashan 1914 Creative Park had several popular exhibition events in July (the beginning c
summer break). We expected to investigate tistoooer behavior during the hot seasothefpark.

In this survey, the questionnaires were delivered to visitors by random. Totally, 4 questionnaire collecting spots were
predetermined (seleigure4). The collectng spots were all located near by the electronic billboards in the park where more
peoplegathered around. The staffs in each colleting spot sought for the visitors who were willing to take 5 minutes on
answering the questionnaires. One free cool drinkgixgesn as a gift after the visitor finished the questionnaire. During the hot
summer time, the cool drink was an great incentive for visitors.
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Figure4. Map of Huashan 1914 Creative PER]

There are totally 321 questionresrfilled out by this survey and the valid questionnaires are 308 in total. Since the staff stood
side by side with theubjectswhen they filled out the questionnaire, the questions about the survey were answered by the staff
immediately. Therefore, theisunderstanding on the questionnaires could be avoided. In addit@ e person in a visiting

group such as a family was taking the survey, the rest of group members would not be asked for performing the survey t
reduce the repeated sampling in the sgmoup.

SURVEY RESULT
Basic Statistics
In this survey, there are 44% of subjects are male, and 56% of them are fem&lig\seB). Figure 6 shows that the age
bracketbetween 21 and 35 yeald accounts for 66% of subjects. Obviously, it shows that the major customers are from the
relatively younger generation who are usually considered as the major customers of the quick fashion and cultural creativ
market. Also, nedy 80% of subjects have the college or higher education degee€ifure7), and around 27% of subjects
are studentsHjgure 8). Around 65% of subjects were accompanidthvriends and familyFrom the socigeconomic status
analysis of interviewees above, it is not unexpected that the youngsters are major visitors in the park and most of tthem came
Huashan 1914 Creative Park with friends. In addition, the familieslsodle major customer groups in the pékeFigure
9).
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What Is Your Gender? What Is Your Age? What Is Your Education Level?
(Samples:308) (Smaple:308) over (Smaples:308)
graduate Under Junior

Qver 40 Under 20

35 40 school i igh college
22% 12%
1~25
27% ‘ Bachelor

Figure5. The gender proportions  Figure6. The age proportions of Figure7. The education level of

of subjects subjects subjects
What Is Your Occupation? The Companions come to the
(Smaples:308) Huashan1914-Creative Park with You
30% (SmapleS:308)
25%
20% 40%
15% 30%
10% -
5% - 20%
0% %
& m“br- é\v- SN & & 6'7‘\ :?’\ @\ ¢ ' Do/ -
"’@b 0’k \(\(“ L’Q?\ &5,00 o"‘o@ Qb@ «(b & & 0"{\0 ¢ o > "l o o & 5 5 S &
&5 N SN N Q & & ) A
o 5@‘5—’ & (Jol‘\% e,&&\ \e,_;b\?"b %\(\?f’ e,b ° é 3 b\‘!\o x\(“ 0\)\0 %QOS’Q' ;\\?5\ 0\6’5@ \\éﬁ;}e ¢ e'\qfe 0‘5&
= $\\° 8 Q'o& c)‘.‘}{J 8 &
Figure8. Theoccupatiorof subjects Figure9. Thecompaniorof subjects

Consumption Pattern Analysis

I'n this survey, t enses os leibuye eactivitissbare maviewtsdefFigure H)x The result shows that, for
leisure activity spending, 34% of subjects spent USD$33.4 ~ USD$100 monthly, and around 27% of subjects spent a littl
more in tle range of USD$100 ~ 167. As can be seen in Table 1, nearly 70% of subject who spend less and equal to USD$1¢
on leisure activities monthly. The result positively reflects tadibposabléncome level of the Taiwanese younger generation
which is the mar visiting group of the park.

B The Monthly Expense on Leisure Activities
WhatIs Your !VIontth Consumption (Grouped by Age. Smaples:308
on Leisure Expense? 0%
(The smaple quantity:308) som
40% 20% B Under US$33.3
30% W US$33.4~U55100
20% 30% ¥ US$100.1~US$166.6
10:4 N | . | 20% W US$166.7~US$333.3
0% , o v . . » 10% W US$333.4~U551000
%r;,,w &8 & ’\,\3" ‘{\5‘" o  Over US$1000.1
N <O & & & & 0%
& c;_;?’ & & Ka & Under 21725 26730 3135 36¥40 Over
AN
Figurel0. Theaverage leisure expense montofy| Figurell. The average Ielsure expense monthly
subjects subjects (grouped by different age)

If breaking down the portion of leisure spending by adeéidure11), it shows that the group under 20 yelt spends less

on leisure activities(majorly less than USD$100). It can be seen obviously that the proportion of the spewgdinof
USD$33.4 ~ USD$100 indicated as red ink is declined when the age increases. In the contrary, more money is spel
(USD$166.7 ~ USD$100) on leisure activities in the older age groups. The result is consistent with the cognition on the
correlation letween thalisposabléencome level and the age group (elder generation has more disposable income).

Among all the subjects, their main reason of visiting Huashan 1914 Creative Park is going to the exhibitions as shown i
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Figure 12. It is not surprise becausbe parkis designed as an exhibition venue. In addition, the proportions of window
shoppingand outdoor walking are relatively high. It shows that most of visitors cornsideshan 1914 Creative Park not only
as a venue but also as a park for outdoor leisure activities

What Are the Purposes That You Come to How Much Have You Consumed Today in Huashan
Huashan1914-Creative Park ? . dbli_l!ltctr_eative:a;kt'! Visit
. . roupe Irst-time ani eturn Visitors,
(Smaples:308 Multi-choice) ( peaby samaples :184)
80%
a0 5
0% 35%
50% 30%
40% 0%
30% | 20%
20% u Male (134) 15% ® Return Visitors (125)
10% — — 15
o H Female (174) 5% . | W First-time Visitors (59)
N P VT S 0%
&5 é@‘ B S & & E Total amount (308) © © © Total amount (184)
S E A I o N 5 & &
% ¢\,%° Na 7 R K &
L & & o A of
\‘&\o & S;—? S,L?’

Figurel2. The purposes of visitingreativepark | Figurel3. The expending for firsime and return
visitors increative jark

The following subsections will show analyses and comparisons regarding thanferstisiting ofHuashan 1914 Creative Park
The differences of consumption behaviors are studied. In this questionnaire survey, ASR6rsfare firsttime visitors and
71% of subjets are return visitors.

Consumption Pattern Analysisfor First-time Visitors

For the firsttime visitors, how did they know Huashan 1914 Creative Park is our concern. Based on the surveynogsults,
than 50%of the first timevisitors get the informabn aboutthe parkfrom their friends and 32% of thenobtainedthe
information from the internet.Therefore, the social network plays an important role on spreading out the attractiveness of
Huashan 1914 Creative Park

Then, we further analyzed the puasing behavior of the firdime visitors comparing with the retutisitors. From this

survey, 184 out of 308 subjects have expended in the park. Also, 59 out of that 184 subjects who expended in the park &
first-time visitors, and the rest 125 subjeate not.Figure 13 shows the proportion of money expending grouped by the
first-time and return visitors. As can be seen, in the higher expending categories ( > US$1éetimefiiitors have larger
proportionthan return visitors. For example, there are 15% offfins visitors spent around US$33.4 ~ US$66.6, but only 7%

of return visitors spent that amount of money when they visit the park. This trend is opposite in-theniegexpending
category. Basedn this result, it is very interesting that the fitiste visitors tend to spend more money than return visitors
when they were in Huashan 1914 Creative Park.

Consumption Pattern Analysisfor Return Visitors

For the return visitors dfluashan 1914 Craaé Parkin this survey, they would fill in the questions regarding the frequency of
retwning the park Totally, 214 subjects are return visitors and also fill out the corresponding questionsFigtwenl4,

without considering genders, we can see that most of the subjedtited Huashan 1914 Creative Park once ineoper

month two or three monthsor six monthsif considering gender difference, more proportion of female subjesisitedthe

park once intwo to three months or once in six months. Interestingly, for the frequent visiting category (one per week or
multiple time per week), more proportion of male visitorviggted the park. The pattern is similar in high frequency category.

It seems thain terms of visiting frequency, male and female visitors have different patterns.

In this survey, there are 118 out of 214 return visitors who spend money in the park. If we narrow the analysis on thos
consumed return visitors (we consider them as duaustomers)Figure 15 shows the analysis of the return frequency
across the age. It can be seen that the age bracket between 21 ~ 25 is the largest portion ofcthvestehed visitors. Note
visitors with ag bracket 21 ~ 25, 26 ~ 30, and 31~35 are major visitors in the park. It seems the younger generation (ag
21~25) seems to revisit the park slightly more frequent than other age bracket (more people come back one a month, or two
three per month).

The Analysis ofNot Consumingin the Park

In this questionnaire survey, 172 out of all subjects did not consume in Huashan 1914 Creative Park. In this section, th
reasons of not consuming are analyzed. In the questionnaire, there are eight reasons of motgcoasube chosen. The
subjects were allowed to choose multiple reasons if they think they are applisigbte.16 shows thenumberof selections
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for each reasons breaking down to different age bracket. Asecande e n , the major reasons of

buyod and fAno plan to buyo. For age 21~25, relatively
obviously reflecs to their relatively low disposable income.

The Frequency of revisiting Huashan1914-Creative Park The Frequency of Return Visitors Who Also Consumed
(excluding first-time visitors, grouped by gender) in Huashan1914-Creative Park
45% (grouped by age, # of samples :118)
40% "
35% 10
30% N M Once a week
25% = Male(87) W Many times a week
20% 6 ™ Once a month
155 W Female(127) ™ Once two or three months
o L Sum(214) M ™ Once half a year
W Once a years
5% 2 thers
“ il b |u oh
Once a Many Oncea Oncetwo Once halfa Oncea Others 0 I I
week times a month or three year years Under 21~25 2630 31~35 3640 Over 40
week months 20(12) (29) (25) (24) (15) (13)
Figurel4. The frequency of revisitingreative park Figurel5. The frequency of return visitors
(excluding firsttime visitors, grouped by gnder) | who also consumed ereative parKgrouped
by age)

Why Didn't You Consume in Huashan1914-Creative Park
Grouped by Age
(# of selectons:308, mutli-selection)

35

W Too expensive
30

m Nothing to buy
25

® | don't like to buy

20
M No time
15
M The stores are not my style
1
® No plan to buy
5
The products are not interestin
o i . P g

Under 20 21~25(53) 26~30(31) 31~35(32) 36~40(25) Over 40 (10) = Others
(21)

Figurel6. The reasons of not consuminglive park(grouped by age)

o

CONCLUSION
From the above survey result, it shows that majority (81%) ottlative park visita spent around US$ 33 to US$ 333
monthly in average on leisure expensese Biverage amount of spending on leisure expenses of visitors can be obtained
roughly by calculating the mean of spending bra¢k&$ 183) According to the statistical data frdbirectorateGeneral of
Budget, Accounting and Statistics, Executive Yuan,.R.Othe monthly spending on leisure activity per citizen in Taipei is
around US$ 63.9. It seems the subjects who visited Huashan 1914 Creative Park spend relatively higher on leisure activiti
than general public

Based on the surveyhe average expeas in Huashan 1914 Creative Park is US$ 33 or less. This amount truly reflects to the
average ticket price of the exhibition hosted in the park. As mentioned earlier, the exhibition is the major reasowy tievisiti

park This amount can be treated ke basic spending per visitor although the park is free for entrance. Based on this survey,
we also found that the visitors who spent more than US$33 also have a meal in the park. It seems the food service in the pe
play an important role on expendingnsomer spending in the park. Therefore, the park administrediorapplya business
promotion strategyo offermore quality food service in the park

In this questionnaire survey, we also revealed that the average expense in Huashan 1914 Credtihe Fiesktine visitors
is higher than return visitors. It seems that finste visitorstend to spend more when they first visit creative paskfor the
Cross commgamp sminercefs wWmaeld fior not o, i t s howthose¢ whaswisittwithe ¢ o1
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family (with children), schoolmates, couples and spouses are relativelylirhifjle. contrary, the consumption amount of those

who come with friends and schoolmates are relatively Tverefore providing moreactivities suitable fo parenting and
familiescan be another strategy for the creative pagnhance thbusiness activities.

ACKNOWLEDGEMENT
Thi s study i s c 0 n d unoavatiah Develagprment Platforn foii Oity eSnale intelligent Service
System( 1/ 4 }ute foolhformatioa Industrg which is subsidized by tmistry of Economy Affairs of the
Republic of China.

REFERENCES

[1] Hsueh, P.H., Hsun, H.H., Wu, H.C., Wu, P.H., Lin, S., Yang, W.H., Lien, C.Y., Shen, P.C., & Cheng, C.W.T{2002)
Survey of Culttal Creative IndustriegChinese).

[2] Wikipedia. Cul tur al Creative P a Wikip&dia (a@ahable e s ea} ,
http://zh.wikipedia.org/wiki/%E6%96%87%E5%8C%96%E5%89%B5%E6%84%8F%E7%94%A2%E6%A5%AD.

[3] Cheng, C., (2007)ew Cultural Creative TargeHuashan CulturdPark (Chinese).

[4] Wang, C.Y., (2013§Cultural Participation, Consumption and Opportunities: A Case Study on the Collaboration between

Huashan 1914 Creative Park and Shonshan Cul tur al and
Sciences.
[5] Prdessional, (2001) GA. Creative Clusters- Shef fi el d Cul tural I ndustries

http://lwww.artsprofessional.co.uk/magazine/article/creatlusterssheffield culturatindustriesquarter.

[6] Park, H.C. (200¢y Huamshan 1914 Creative Park-What's the Story? 6, available at
http://www.huashan1914.com/en/story.html.

[7] Technology, Q.U.oQueensland Creative Industries Precir@d14; available at http://www.ciprecinct.qut.edu.au/.

[8] Wikipedia.6Ti an z i f a WigipedigzaOailable ai from: httpgn.wikipedia.org/wiki/Tianzifang.

[9] Chao, J.F,, Kuo, T.Y. (20)3Thé Influence of Experience Marketing and Brand Image on Consumers' Revisit Intention:
A Case Study of DA Themepark Journal of Tourist and Leisure Managemé@hinese),.

[10] Chou, M.C. Commecial Recreation Managemer003.

[11] Wang, H.F., (200R Thé Study of Visitors' Behaviors in Themeparks: Using Janfusun Fancyworld, Leofoo, Formosan
Aboriginal Cultural Village as Exampléschaoyang University of Technology.

[12] Park, H.C. Huashan Creative Park -Store Imformation. 2014, available at
http://www.huashan1914.com/shop.php?cate=shop.

APPENDIX

The sample of the questionnaire
1. Whatisyourgender? 1 Mal el Femal e
2. What is your age?

120 or LeslsZAe~13d0B5 ~35 i 3@a940r More
3. What is your education level?

I Under selnidounihodg hBalclheg®r degr ee I Master degree
4. What is youoccupation?

Student ofessional tech@Gotemgnmant semplicyeees

I
Service ITcon
Whol esal e &aB
Agricul ture forestry |/ fishing / grazing / mining

!
! J
! ieeasl tradd/Peirfooumamace/ art s/ entertai
I

5. Who is your companion of this visit (multiple choice)
|
|

Pr

strulcMé dind almainmg acamce ngnd soci ety
ds

/

IndividFami | ies (wlCbuph®padule®myi eh8shool mLo¢d eagues
Foreigners 1 Othe)ys(_____ __

6. How much did you spend on leisure activities per month?

T US$33.3 o0oifUS8&88. 4~TUS$100. 1~ US$166. 6

TUsS$166.7~ US$333. 3 TUS$388044%2 UBSMOODE
7. Is It this your first time to visit Huashan 1914 Creative Park

I No ( Go to Question 8)

I Yes (Go to Question 9)
8. How often did you come to Huashan 1914 Creative Park

I Many ti melsOmpceer pMe@kw e e lp é 1On me R3prienths 2

I Once per I160noen tphdsOt Wears ( )
9. How did you gethe Information about Huashan 1914 Creative Park
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TIntroduceldl rbtye rfriBdBt®8@mMBe wsl TV adverti sement

T Printed aldRaesrstiimsg nbeynt ITOthers(_______________ )
10. What are the purposes of your visit in Huashan 1914 Creative Parkmattté choice)
T Exhibiti oeall ®ut door alcMadwiildwi ndow shopping

I Concle®Otthers(__ )
11. How long will you stay (or have stayed) in Huashan 1914 Creative Park
I 0~1 THDdurs I 2 Hdurs I 3 ~Héurs I 4 Hours or More

12.How much do you expect to spend in Huashan 1914 Creative Park today
I No Intentlibi{a.06 )orli USeE6s. 7~ US$S16. 6
TUS$16.7~ US$33F.US$33. 4~ TUBLSHKB6.670r Mor e
13. Have you purchased anything yet in Huashan 1914 Creative Park today?
I Ye 9 QgeStion 14)
I No (To Question 16)
14. Which stores have you consumed in Huashan 1914 Creative Park today (multiple choice)?
ITAll eyCatC®OPilaRejaal ¥asyogd 1914 Connecti on
I FabClaTmi ol ICag®cy I Ldamof ilrdefnloypri dge

I I I I

I I I I
I I I

I ( )
15. How much have you spent in Huashan 1914 Creative Park td@iayQuestion 17)

TUS$6.6 orl Ueks6s. 7~ US$S16. 6 TUsS$16.7~ US$33.3

 US$33. 46 IUBSHEBEE. 70r Mor e
16. If you did not spend money in Huashan 1914 Creative Park today, what are your reasons of not spending (multiple
choice)

—( —( —

I Too expensive Il Tdohbt ngi Ne bawmeuy
' The stores are not myhet prediudd splaar thetbuwynteresting
|l others(_______________ )

17. Which options will increase your willingness of purchasing in Huashan 1914 Creative Park (multiple choice)

Group buyinbDtceaopaons Tchrycpnmmtsi on Wi th otther activitie:c
Promotion with cop@oogler) t y Stwetdent edli GoEnBpuannty di scount

I Product trails TEQtcherssVvVe products )
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ABSTRACT
Drawing on the information richness theory, this study attempts to address how valence of electreofewourith (eWOM),
product type and consumer knowledge will yield different levels of eWOM richiiéssresults based on an experimental
study suggest that negative eWOM has a stronger effect in producing eWOM information richness than does positive eWON
and such effect is more pronounced for a leisure farm tour (experience goods) than for digital(saareh goods). The
tendency that negative eWOM will provide richer information for the leisure farm tour is more evident fénovgledge
consumers than forlok nowl edge consumer s. The studyo6s resul WOM caut
incurred from the dissatisfactory experience of a leisure farm tour.

Keywords eWOM, tour experience, product type, consumer knowledge

INTRODUCTION
Consumers nowadays are eager to spread their own consumgititad experience in interesting, steilihg, and
attentiondrawing wayswhich make electronic wordf-mouth (eWOM) become more vivid, intensive and richer than ever
[37][56]. Of all the eWOM characteristics, information richness plays a critical role in trading activities or buyingndecisio
[74]. It appears that rich information can help firms or stores not only increase customer loyalty but also deliver effective
marketing communications [62]. Since eWOM serve as a powerful marketing medium for companies to reach and influenc
consumers [4Bit is important to understand the role of information richness in the eWOM context.

There has been a proliferation of research concerned with the characteristics of eWOM (e.g., [65][83]) and how thes
characteristics are related to the majority of pase decisions (e.g. [54][78]) and product sales (e.g. [12][29]). While a
number of studies have showariouslevels of information richness in communication media across online reviews (e.g. [12]),
newsgroups (e.g. [30]), or RSS (really simple syndicatfe.g. [42][52]), information richness of eWOM remains less probed.
Given that communication performance is highly pertinent to information richness [71], the central purpose of thisastudy is t
shed light on the determinants of eWOM richness perception.

Although eWOM has vigorous informatiararrying properties that are equipped with feedback immediacy, medtiple
diffusion variety and interpersonal influence, eWOM richness of experience goods such as a leisure farm tour in contrast t
non-experientidproducts has received limited research attention. Drawing on the information richness theory (IRT) (see [18]),
this study attempts to address how positive or negative eWOM paired with product and consumer characteristics will produc
different levels oEWOM richness perception.

The message valence has been extensively investigated in the stream of eWOM communications research. There is a gen
agreement that the message valence of eWOM plays a key role in determining eWOM effect [19][20][67][68]e Qast

years of research on eWOM, a number of issues have appeared; some of which remain controversial in spite of messa
valence of eWOM. While studies hasikownthat negatively framed eWOM is more influential than positively framed eWOM
(e.g., [65); others declined this viewpoint [23][28]. The mixed findings suggest that there is a need to further specify the
situations in which eWOM valence will cause various effects. As product type and consumer knowledge have been found t
greatly affect informtion search and information processing [5][21][47][65][66][67][72], the present study hopes to gain a
better understanding of how eWOM valence, product type, and consumer knowledgewaitkao generate eWOM richness
perception. Thus, the objective big study is to examine how eWOM message valence and product type will produce various
levels of information richness when consumers exhibit different levels of product knowledge in the eWOM context. The next
section introduces the theoretical backgroufdhe study, followed by the description of methodology and results of the
experimental study. Conclusions and implications are further discussed.

THEORETICAL FOUNDATI ONS
Information richness theory
While many consumers have difficulty in ensuring infotiora clarity, rich information helps reduce uncertainty and enhance
communication outcomes [61]. Information richness is therefore crucial in conducting effective eWOM communications and
consumer decisiomaking [14][66]. As the information richness theopyoposed, information richness that conveys
informationcarrying capacity not only clarifies ambiguity but also enhances understanding of the meaning of information [17]
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[18].

Four main criteria constitute useful resources for judging information sshmamely, feedback immediacy, amount of cues,
language variety and message personalization [18]. First, the feedback immediacy refers to the speed and quality transmitt
through information. For example, short message service (SMS) text has beenredresde richer form of information than

either email or RSS for timeless delivery [52]. Second, cue utilization strategies enhance richness of information, such a
words, numbers, graphic symbols or emoticons. For instance, [75] support the superimoitys aver instant message service
(IMS) since blogsntegratehypertext, pictures, emoticons, audio, and asynchronous feedback. Third, language variety refers to
language symbols such as numbers and neutral languages that deliver a boarder set of casicepessage personalization
refers to the extent to which the message helps senders cope with personal feelings and emotions and enable thesn to tailor
specific needs to message receivers. In all, the more above criteria are met, the highenta&adnfrichness can be claimed

for a message [17]. As eWOM enables asynchronous feedback, offers message personalization, and integrates multiple ci
and natural languages, many of its features could serve as the basis for a scrutiny of informadiss rich

eWOM valence and information richness

In line with the preceding four attributes to determine information richness proposed by the information richnessitheory, it
inferred that negative eWOM will perform better on feedback immediacy. This isideecegative information makes the
outcome more undesirable and immineatthat itis more influentialand attentiorgrabbing in the short term [79][80]. Also,
negative information is more salient, emotional arousing, novel, valuable and attentiongdcawipared with positive
information [46]. Furthermore, a negative eWOM has a greater speed of diffusion [11] and thus a stronger influencef in terms c
eWOM communications [65] and eWOM persuasiveness [83] than a positive eWOM.

According to the theory ahformation diagnosticity [26][38] and negativity hypothesis [16][45][69], negative information will

be more attentive, diagnostic, helpful and thus preferred [1][2][70]. For persuasion effectiveness, negative information is
perceived as more diagnostiedavivid [38][78]. Nonetheless, to reach credibility and persuasiveness, compared with positive
WOM, negative WOM needs to provide more vivid and novel elements such as figures, more pictures, numbers and table
highly evocative words or phrases, andgtlling techniques [78].

As noted by the IRT, the improvement of the four information richness attributes helps reduce information ambiguity and
uncertainty [18]. In other words, highly uncertainessagesare in greater need of rich information for lessg
misunderstanding in order to ensure transmitting quality [55][62]. Given that negative information is generally predented wit
negative consequences and lack of beneficial results, it tends to arouse stronger feelings of outcome uncertainty [6][45
Information richness is more necessary for a negative eWOM than for a positive eWOM to better ensure credibility anc
persuasiveness. In line of this logic, any better performance of information richness will be also more identifiablatirea neg
eWOM thanon a positive one. Therefore, it is postulated that,

H1: Negative eWOM will yield greater information richness perception than will positive eWOM.

Product type
Characteristics of a product are shown to be essential to online information use [75],eratscisioamaking [21], eWOM
i nformation processing [35][65], and ongoing eWOM di ssel

are contrary to experience attributes in the aspects of purchase or actual use. Search attribatpsodrect attributes that
consumers can obtain complete product information prior to purchase or without actual use of the product such asesize or pri
[13]. By contrast, experience attributes of a product such as taste and fit are those that carssuroehg evaluate by
acquiring the product information through purchase and actual use of the product. Information of experience products involve
more subjective judgment hinging on individual differences in perception of consumption experience ca ppréasentn o f o
own experience with regard to the information cues such as storytelling elements, numbers of pictures, and consumer feedbe
ratings; whereas information of search products provides more standard or concrete product specificationsA40][82].
opposed to the attributes of search goods (e.g. price, weights, battery life for digital camera), which are endowectiwéth obje
standard and diagnostic attributes, the attributes of experience goods (e.g. how much fun from a leisure farrmbauenare i

in subjective, idiosyncratic, uncertain, and ambiguous elements [40][41]. As experience attribute is more ambiguous an
abstract, consumers will need to reconstruct different pieces of information into an overall product evaluation [15][43][44].
According to the information richness theory, highly ambiguous and uncertain attributes which create more latitude for
judgment are important factors in accounting for superior performance of information richness [18][55][62]. Besides,
information richness i be higher for personadriented subjective message than for functiamanted objective message

[61]. Therefore, this study suggests that experience goods will yield higher eWOM information richness than will search
goods.

H2: eWOM of experience gosdvill yield greater information richness perception than will that of search goods.

eWOM valence and product type
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Based on the information richness theory, this study proposes that negative eWOM will outperform positive eWOM to
generate information ricless considering that negative eWOM contains more feedback immediacy, language variety and
number of cues and thus presents richer, more ambiguous and uncertain information than does a positive eWOM. Followir
this line of logic, the effect of eWOM valenoa information richness perception is expected be more salient for experience
goods than for search goods given that experience goods constitute with more abstract, uncertain, subjective, and ambiguc
attributes. In similar logic, [69)ave validated thahe effects of eWOM valence on product preference, purchase intention and
credibility are greater for experience goods than for search goods. Thus, it is proposed that,

H3: The effect that negative eWOM in contrast to positive eWOM will yield great@mmation richness perception will be
stronger for experience goods than for search goods.

eWOM valence, product type and product knowledge

Assessing product information often requires certain levels of cognitive processing. Past research suggesisidhat pro
knowledge plays a vital role in information acquisition, search, and evaluation [47][63][66]. Research also indicatee that mo
knowledgeable consumers evaluate information based on product attributes, while less knowledgeable consumers ma
judgmentbased on information valence [77]. This is because-kiglwledge consumers who have 4grasting knowledge

and welldeveloped product schema are less sensitive to message valence, whefeaswledge consumers whose
knowledge structure about searchihtttes is relatively undedeveloped are thus more susceptible to message val@nce [
[22][31][38][67][77]. In line of this logic, it is expected that the interactive effect of eWOM valence and product type will
more pronounced for high product knowledgonsumers than for low product knowledge consumers. When an experience
goods is circulated with negative eWOM, it gives rise to higher level of uncertain, ambiguous, subjective, and abstrac
attributes [9][35], all of which make eWOM richness evaluadamuch more complex task compared to a decision on either
search products or positive eWOM. In this case, less knowledgeable consumers may have difficulty in processing suc
uncertain and abstract information due to limited capacity and more demandiongnitive efforts and cognitive loads
[25][73]. On the contrary, knowledgeable consumers due to higher capacity will more appropriately allocate their cognitive
resources to process information and minimize their cognitive efforts [67]; hence, they dmidhtsf retrieve existing
knowl edge in response to multiple cues provided by an e
high product knowledge are more likely to engage in information seeking and exploring behavior [9]. lithiadove
reasoning, the interactive effect of eWOM valence and product type on information richness should be more impactful on higl
product knowledge consumers and be more attenuated on low product knowledge consumers. Thus, it is predicted that,

H4: When consumers have high product knowledge, the effect that negative eWOM (vs. positive eWOM) vyields greater
information richness perception for experience goods (vs. search goods) will be more intensive. Conversely, when consume
have low product knowledg@aegative eWOM will yield greater information richness than will positive eWOM regardless of
product type.

METHOD
The present study aims to investigate whether eWOM vale
various levels of irdrmation richness perception. To assess these effects, the stimuli for manipulating eWOM valence and
product type were developed through a pilot study of eWOM narrative analysis.

Stimuli

Narrative analysis and eWOM valence manipulation

In order to betteunderstand the nature of eWOM content and structure in a naturalistic setting that serves as a useful startin
point for identifying appropriate stimuli for the experimental manipulation of eWOM, a qualitative technique, i.e.,
paradigmatic narrative analgsof eWOM posting, was firstly conducted to determine the narrative elements and their
meanings [51]. A narrative refers that a consumer uses storytelling techniques to script personal stories, for example, tt
description of how an event is taken placgewdat actions are involved [32]. According to [51], fufrmed narrative
structures encompass a wide range of abstract (the summary of the whole story), orientation (time, place, personngomplicati
action (what happened in the story), evaluation ¢e@mal or instrumental evaluation), resolution (how things resolved by the
character) and coda (the conclusion and discussion of the story). Since a narrative structure could exert influenceson soisum
perceptions, empathy, transportation and purchasation [60], the direct comparisons of the positive and negative eWOM
must be conducted with caution by controlling the potential confounding effect of narrative structures.

This study conducted the paradigmatic narrative analysis through identifydrgpeting the eWOM posts in terms of valence
and product category. An online review website in the r
domestic online message boards and forums in which more than four million ankdifsahd members share a broad variety

of product reviews and consumption experiences. The Mobile 01.com comprises of diversified product categories, such &
digital products, software, video games, electronics, apparels, furniture, food, toys, trayedingnee, cosmetics, and so on.

For the research purpose to compare eWOM in terms of search versus experience goods, two major product categories w
selected in this study. For experience goods, 52 cosmetics and 55 traveling and food articles vesteFmlegtarch goods,
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products were relatively evenly distributed across electronics (25), cell phone (25), digital camera (33), and laptop compute
(25).

The data collection last over four months and consisted almost extensively of all the related fediOMbbile 01.com

during the time period. In total, 215 eWOM atrticles were included in the narrative analysis. Two of the judges each coded th
thoughts by using the Nvivo 9.0 qualitative analysis software. The-jilge agreement was on average 98cemer
Disagreements were resolved through discussion, so that all thoughts were coded. Narrative structures were firstly extract
and used to construct the content of eWOM. Next, product attributes were examined to determine the underlying attributes th
may account for the main source of product type (i.e. search goods and experience goods). Positive and negative eWC
stimuli from the result of paradigmatic narrative analysis were adopted and reorganized as the stimuli of positive @ad negati
eWOM in the experimental main study. To determine the product type to be used in the experimental study, digital camera an
leisure farm tour were finally chosen to respectively represent the search and experience goods in that the two products we
relatively the nost discussed categories on Mobile 01.com. The selection rationale is further elaborated in the next section.

For manipulation control of the experimental study, both positive and negative eWOM were constructed to have the sam
narrative structures (origation, complicating action, evaluation, resolution and coda). Embedded with different products (the
purchase of digital camera/ the consumption experience of leisure farm tour), the positive eWOM in the experiment wa:s
consisted of 0 n b icaommentp absut the digital Eameradleisare farm tour in terms of seven positive
product/experience features followed by desirable outcomes and benefits in the end of eWOM. Contrarily, the negative eWON
was consisted of onl ine pbout tthe rtwob produats ayv presenbnly eseven meyatieen t
product/experience features followed by undesirable outcomes and flaws to conclude the eWOM. All the versions of eWON
were exhibited similarly in length, content structures, and number of producttatiribu

Product type

For search goods, digital camera was selected for the main experiment because purchase of a digital camera is conside
highly involving and technological (e.g. [27][75]). Digital cameras have standardized specifications that coaseimens

likely to search the product reviews and eWOM prior to purchase. For experience goods, leisure farm tour was chosel
Consumers tend to search about overall tour quality, Vi
consguently, leisure farm holiday is extensively advertised through eWOM [24][68][76]. Leisure farm holiday experience is
thought of as highly personal, experiential, and subjective, it is therefore suitable for an eWOM study [76]. Also,nhe prese
research xpects that product knowledge and experience with digital cameras and leisure farms will vary across different
participants, which allows the comparison of eWOM richness perception between different knowledge groups. As a result
digital camera and leisufarm were selected to represent search goods and experience goods.

Experiential attributes of a leisure farm tour are constituted by ticket information, large print tour guide, parkirog, locati
animal habitats, and design, construction and mainter@frfeeilities and related equipment, such as playground, toilet and
food court. Search attributes of a digital camera encompass a wide range of specifications including weight, size, storag
battery life, megapixel count, shutter lag and startup time fiaming and sound/video editing software supporting the format

of camera recording. These attributes were identified from the paradigmatic narrative analysis, which received broac
discussion among consumers while evaluating digital cameras or leisurbdhdays. Based on past literature and the result

of paradigmatic narrative analysis, the abowentioned attributes are considered suitable for the eWOM manipulation of the
main study.

Participants

To access the general population, the data were tallagcsing an online channel, where 156 valid adult samples were
recruited from a survey website, Youthwhat.com (http://www.youthwant.com.tw), one of the largest survey sites in the
researchersd country. The par t ieshippYouthwhatweraed received tivdgllart e d
value of virtual currency in return for their participation upon completion of the study. The virtual currency can behesed in
Youthwhat.com for spaces of digital albums, personal blogs, or price disctar digital merchandise and coupons for
discounts in 711 convenience stores. In total the valid 156 responses were mixed genders (60 males and 96 females
well-educated (62.8% college degree and 14.7% graduate degree), and mainly students (7@58%Y.OWh posting
experience of the participants ranged from less than one year (28.8%) to five years (5.1%), of which 62.2 % of paditipants h
posting experience less than two years.

Procedure

A 2 (eWOM valence: positive vs. negative) X 2 (product typgital camera vs. leisure farm tour) X 2 (product knowledge:

high vs. low) betweesubjects design was employed. Product knowledge was measured as suwiijbat variable in order

to assess the difference among the sample, while both the construct©bf ed¥lence and product type were manipulated as
betweensubjects variables. The respondents were shown the scenario of eWOM posts and randomly assigned to one of tl
four versions. Each questionnaire contained four parts: (1) instruction and the scéhattie walence cues and product type
manipulation, (2) dependent measures (i.e. information richness perception), product preference (control variable), an
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manipulation check items, (3) individual measures (i.e. product knowledge) and susceptilmifiyrt@iion influence (control
variable), and (4) personal information. The two manipulation check questions asked participants whether the eWOM wa
positive or negative, and whether the product type presented in the eWOM was with search or expeiienes. Jitre data
collection was done under strict supervision and control. If respondents failed the manipulation check questions, they wer
regarded as invalid samples and eliminated.

The main dependent variable was the eWOM information richness percefitie term information richness was used to refer
to various information presentations such as feedback and product comparisons. Modified from [10], the construct o
i nformation richness was measur ed b ydbdcktehes onhéreequest foripraduat o n

informationo, ifithe use of different channels to prteesent
product o, ifithe extent to which pr oduclatitwetowads thesnformatiors a |
richness of eWOMO. Each it-pomi whsLimmkasursdabaswdt oniia=sg
agreeo. The Cronbachdés alpha for information richness pe

Consumer product knowlgé served as a moderator in this study. Past research suggests that subjective knowledge is highl
correlated to objective knowledge [8][50][57]. Subjective knowledge refers to the degree to which consumer perceive how
much they know about the product F4]. As consumer judgment and decision are largely affected byassdEsed

knowledge [8][50][57], this study thus adopted subjective knowledge to evaluate product knowledge and measured th

construct by using the items from [7] and [64]. The three ptoduk now!l edge i tems wer e: fi | f ece
cameral/l ei sur e farm information compared t o t he aver a
cameral/leisure farm information ¢ ompanr codidert about myeabilayvtie r a g
comprehend digital cameral/leisure farm ipmdiomrtmalii loenrot. <£a@:

strongly disagreedo to A7= strongly agr eeod. diamnbpktandlysiswasa c h-
used to divide the respondents into high vs. low knowledge consumers (Mean=4.63, SD=.08 vs. Mean=2.95, SD=.07
t(154)=16.493,p<.001).

Based on past research, the influence terneteaxgegencmia thatmore s o
experienced consumers perceive online information source less credible and important [9]. Thus, this study expects that tl
reci pientds susceptibility to infor mat i o.Carsidefing thé porentiad e m

confounding effect caused by individual difference other than product knowledge, susceptibility to informational inflsence wa
thus measured and analyzed as covariates. Adapted from [4], four items were applied to meastipdisusceagormational
influenceonasevepoi nt scale from fistrongly disagree (1)0 to #Ast

product or brand, I often observe what otépeodust, | aftereaskbmyy i n
friends about the product o, Al often consult otherandpeopl
Al frequently gather information from frihéedal phaféamrl g
to informational influence was .904. Also, to control product preference, four items adopted from [53] were used for
measurementonsevgnoi nt Li kert scale with fAl= stronglynidi pagdecad
would Ilike to have this product o, Athis product woul d
Cronbachés alpha for product preference was .962.
RESULTS

Hypotheses were examined in a 2 (eWOM valence: positiveegatine) by 2 (product type: leisure farm tour vs. digital
camera) by 2 (product knowledge: high vs. low) mixed factorial design. A-tlageANCOVA was performed to test the
research hypotheses. Product preference and susceptibility to informatioredefluere examined as covariates.

As predicted, the results of the ANCOVA showed a significant main effect of eWOM valence on information richness
perception (F(1, 146)=34.47p<.001). The negative eWOM yielded higher information richness perceptinrntttbgositive

eWOM (Mean=4.66, SD=1.03 vs. Mean=4.06, SD=1.13; t(134444,p<.001) (Table 1). H1 is supported. The main effect of
product type is also significant (F(1, 146)=11.2@%,001). The leisure farm tour (experience goods) generated higher
information richness perception than did the digital camera (search goods) (Mean=4.74, SD=.94 vs. Mean=4.08, SD=1.1
t(154)=3.836,p<.001), sustaining H2.

Table 1. 3Way Interaction: Means and Standard Deviations.

Low product knowledge High product knowledge
Digital camera Leisure farm tour Digital camera Leisure farm tour
N Mean (SD N Mean (SD) N Mean (SD) N Mean (SD)
Positive
cWOM 18 4.12(1.3C 11 435(1.28) 23 3.84(1.01) 17 4.12 (1.05)
Negative
e WOM 21  470(1.21 24 498 (0.64) 20 3.67(0.94) 22 5.15 (0.60)
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More importantly, the interaction of the eWOM valence and product type is also significant (F(1, 146)p9.65) (see

Figure 1). The mean difference in information richness perception between the negative eWOM (Meab=562§,88d the
positive eWOM (Mean=4.21, SD=1.13) for leisure farm tour is .85, whereas the mean difference in information richness
perception between the negative eWOM (Mean=4.2, SD=1.13) and the positive eWOM (Mean=3.97, SD=1.14) for digital
camera is @3. The mean difference in information richness perception between negative and positive eWOM is stronger for
leisure farm tour than for digital camera (planned contrast F=833925). Consequently, H3 is supported.

Hypothesis 4 tested the interactioithe eWOM valence and the product type between the high vs. low knowledge consumers.
A significant threeway interaction effect was found (F(1, 146)=4.19%,05). For high product knowledge consumers, it
showed a significant interaction between the eW®@alence and product type. The difference in information richness
perception between the negative eWOM (Mean=5.15, SD=.60) and the positive eWOM (Mean=4.12, SD=1.05) for leisure
farm tour is 1.03, whereas the difference between the negative eWOM (MeanSB8MP4) and the positive eWOM
(Mean=3.84, SD=1.01) for digital camera-i$7. Overall, the tendency that the difference in information richness perception
between negative and positive eWOM is stronger for leisure farm tour was much more pronourtigh forowledge
consumers (planned contrast F=13.p&,001). However, this tendency was not observed for low knowledge consumers
(planned contrast F=1.077, n.s.). For low product knowledge consumers, the difference in information richness perceptio
betwea the negative (Mean=4.98, SD=.64) and positive eWOM (Mean=4.35, SD=1.28) for leisure farm tour is .63, whereas
the difference between the negative eWOM (Mean=4.70, SD=1.21) and the positive eWOM (Mean=4.12, SD=1.30) in for
digital camera is .58. Thereforéhe interactive effect of the eWOM valence and product type is prominent for more
knowledgeable consumers but not for consumers with less product knowledge. Thus H4 is substantiated.

Low productknowledge High product knowledge
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Figure 1. Interaction among eWOM Valence, Product Typeand Product Knowledge on Information Richness

DISCUSSION

Information richness and its implications in creating marketing communications effectiveness are the prominent topics tha
have been long recognized, yet how information is presented in a ricinweyms of eWOM content about products of
different type is relatively under discussed. Drawing on the information richness theory [18], the current study enhances th
understanding by a closer scrutiny into how consumers with different levels of pradmetedge will perceive the
information richness of positive versus negative eWOM for experience goods such as leisure farm tour and search goods su
as digital camer a. Overall, this studyo6s fthavaltesteg sWORTr e
valence [23][33][34][65], despite the fact that no prior study has examined the eWOM content in a narrative structure.

Results of the qualitative analysis in the present study reveal that the narrative structure of eWOM contenthéinrough
paradigmatic narrative analysis is capable of providing more adequate source and explanation of the effects of eWOM valent
and product attributes. eWOM content comprised of abstract, orientation, complicating action, evaluation, resolution, anc
finally coda can be best used to properly present eWOM valence and product attributes for reaching the realm.

The findings of the experimental study manifest that the negative eWOM is more effective than the positive eWOM in eliciting
information richness peeption (H1) and validate the theory of information diagnosticity [26][38] and negativity hypothesis
[16][45][69]. The results resonate that the number of cues, language variety and the feedback immediacy of negative eWOl
were superior to those of the pidgé eWOM. As negative information is more attentive, diagnostic, preferred and uncertain, it
is more feasible for message senders to elaborate the content of eWOM by adding more vivid and novel elements to appeal
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product to the receivers in more stielling, humorous, and emotional ways.

The present study also reveals that product type is tied closely with perceived information richness of eWOM content (H2)
Our finding is in line with [77] in identifying that consumers responding more to prodtibuggs than message valence will
require more expended cognitive efforts. Specifically, the leisure farm tour as experience goods shows to outperfaah the digi
camera (search goods) in producing greater eWOM information richness, given that thentéipatiebutes of the tour are

more abstract, ambiguous, and subjective [40][41][61]. Furthermore, the difference in information richness between the
negative and positive eWOM is more pronounced for leisure farm tour than for digital camera. eWQddreffbim tour
embedded with negative comments is considered providing more rich information, while eWOM of digital camera is deemec
as short of information richness, regardless of eWOM valence (H3). The possible alternative explanation lies in thle constru
level theory (CLT) in social cognition [79], which posits that when {égylel construals of options (e.g. experience goods) are
negative, they are more attractive and influential in comparison to the positive options in the near future.

The present gty further explores the role of product knowledge and discovers that the effects of eWOM valence and product
type are stronger for consumers with high product knowledge than for those with low knowledge (H4). For knowledgeable
consumers, the negative eWOJiélds higher information richness than the positive eWOM, and such effect exhibits stronger
for leisure farm tour compared to digital camera. This could be mainly because the leisure farm tour as experience gooc
circulated with negative eWOM will facitite higher level of uncertain, ambiguous, subjective, and abstract attributes to
encourage information elaboration. In this case, less knowledgeable consumers who hadevetoieed knowledge
structure and limited cognitive capacity may find it morédift in elaborating such kind of information.

Among the hypotheses examined, some interesting findings are worth mentioning. We observed that the mean difference
information richness between the negative and positive eWOM for digital camera ierdimaligh knowledge consumers

(3.67 vs. 3.84) than for those of low knowledge (4.70 vs. 4.12). The more likely explanation rests in the nature of searcl
attributes. When reading the eWOM, knowledgeable consumers firstly retrieve their existing sctibkasndedge nodes

for anchoring and then adjust what they receive from the eWOM upward toward the anchor by using thendrchost

strategy [49] to evaluate information richness. Since the search attributes of the digital camera are standardjeetivemd o

the upward adjustment toward the internal anchor is insufficient for evaluating information richness. It is thus difficult to
encourage knowledgeable consumers to elaborate on product attributes of search goods. As such, presentation of nega
product information of search goods to high knowledge group may even gradually attenuate the eWOM effect. By contrast
low knowledge consumers who possess -tesseloped knowledge structures and ambiguous product schemas, are
heuristically biased to respgrmore to vivid and extreme cues (i.e. the negative eWOM), regardless of product type. A partial
explanation for this finding may lie in the vividness/availability principle [81] by which negative information typicaltyrés

vivid, extreme, and highly aiable when consumers retrieve from shertn memory of eWOM at the time of information
evaluation. In sum, our observations suggest that consumers are likely to form information richness perception whigh is large
affected by their product knowledgecathe interplay of eWOM valence and product type. These results help further extend
and clarify the role the information richness plays in the eWOM communications.

Implications

This research delineates the roles of message valence and product ch&sdtebishging eWOM information richness and
explores how eWOM valence may interplay with product type and individual knowledge level to affect information richness
perception. eWOM communications varied in feedback immediacy, language variety, muiépleand personal focus, are
suitable for studying information richness. Previous scholarly work seems not to have paid sufficient attention to eWOM as al
illustrative communication medium. Through filling such void, the present research contributedytthetmessage valence

of eWOM more thoroughly by narrative analysis and laboratory experiment. A number of studies have dealt with either
extremely positive or extremely negative WOM [33][34][36]; however, there have been few attempts (e.g. [23]i6&4)lyo d
compare the effectiveness of positive eWOM with negative eWOM when product type is considered. This study complement
the past eWOM research by more comprehensively taking both product and individual characteristics into consideration.

Secondlythe results reported in this article have demonstrated that product type plays a critical role in information processing
and thus information richness perception. The present study contributes to the IRT literatures by revealing that thefinterpla
eWOM valence and product type is crucial for determining information richness of eWOM communication. Specifically, the
employment of adequate message valence under different product type context is vital in approaching consumers with diver
product knowledgeThe negative eWOM will generate higher information richness perception when it is coupled with
experience goods such as leisure farm tour. This implicates that negative eWOM of leisure farm tour experience or simila
experiential products will bring greate i mpacts on consumer 6s judgment given t
richer and more useful information. Hence, managers of experiential tourism should pay carefully attention to any bac
word-of-mouth and timely fend off any negative WOM distited online.

Overall, our findings indicate that novices attend more to negative eWOM regardless of product category. Yet for opinion
leaders or market mavens who are recognized as more knowledgeable, the negative messages generate stronger eW
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commurication richness for leisure farm tour, which implies that high knowledge consumers will be more attentive to negative
eWOM of experience goods. Hence, marketers should be extremely cautious about the harm of negative eWOM spreading f
experience goods @ervices. Knowledgeable consumers may perceive the negative cue more concrete and credible given it
nature of vividness and extremity while exposed to the negative eWOM that details experiential attributes. On the other han
in situations where adveréiss or retailers seek to introduce search goods with standardized attributes, the positive message
cues will generate more information richness toward eWOM communications than the negative message cues. Therefore, t
key to effective eWOM communicatiores in how to leverage the ingrained association between message valence and product
category to influence the opinion leaders who have major influence on the novices. Another possible solution is toyproactivel
provide more concrete, clear, certain atti@suacross product category that may help attenuate the harm caused by the
unfavorable eWOM that negatively concretizes the experiential attributes of products or services. Finally, to successfully
integrate eWOM characteristics and product category, theketers need to dynamically evolve by adjusting valence of
eWOM communications to adapt to consumers with varied product knowledge.

Limitations and future research

Although the present study has rendered findings that have both theoretical and manggieddibns, some limitations need

to be taken into consideration. First, this study only examined the antecedents of eWOM valence and product type, futur
research may consider investigating other message characteristics in depth and either haeméfic@l ltonsequences of
information richness. For instance, less knowledgeable consumers may have difficulty in processing rich information due t
limited capacity and thus are likely to be hurdled by cognitive overloading [25][73]. Additional reseausing on these
aspects will be of great interest and value in understanding the causes and consequences of information richness.

Second, the present study verified that consumers varying in product knowledge will respond differently in perceiving
information richness of valenced eWOM of experience goods (leisure farm tour) vs. search goods (digital camera). In additio
to product knowledge, it is plausible for future research to further identify other individual difference factors of iaformat
richnes perception, such as regulatory focus tendency in processing information of valences. The regulatory focus theor
(RFT) suggests that people can achieve their goals in either promotional or preventive ways [39]. As positive reviews ar
found more persuass for promotional consumers, while negative reviews are more convincing for preventive consumers [83],
it is interesting to |l ook into how such enduring dispc
effectiveness of positive amegative cues for search vs. experience products in eWOM communications.

Finally, this study is confined to the adoption of global assessment of information richness perception from [10], which fall
short of detailing the different aspects of informatiochness. More research work is in need to develop and measure
information richness in terms of the four dimensions proposed by the information richness theory (i.e. feedback immediacy
multiple cues, language variety and personal focus). While thig baglthe above limitations, it is hoped that it can serve as

an important groundwork for further study in eWOM communication richness when different types of products are concerned.
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DYNAMIC CAPABILIT IESAND ITS EFFCETS ON SERVICE INNOVATION
ChunYi KennethWu, Yuan Ze University, Taiwan, n8026509@gmail.com
JaShen Chen, Yuan Ze University, Taiwan, jchen@saturn.yzu.edu.tw

ABSTRACT
This research focuses on the influences of dynamic capabilities on service innovation and further examines the mediatin
effects of generic human capital and specific human capital on dynamic capabilities and service innovation. We came up wit
several hypothes based on servidmminant logic (SDL), service innovation, contingency theory, dynamic capability view
and multilevel theory of human capital. According to our study, the IT and sales departments of ICT industry in Taivean will b
our target. There are58 questionnaires were collected from 225 companies (146 from IT department and 109 from sales
department). This study adopted SPSS and Smart PLS 2.0 to analyze the data. The result showed that dynamic capabilities |
a positive effect on service innovati, generic human capital and specific human capital. Moreover, generic human capital
played a mediating role between dynamic capabilities and service innovation. In the end of this study, we will provide some
contributions and implications that will belitered to this industry.

Keywords Dynamic capabilities; generic human capital; specific human capital; service innovation.
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EFFECTS OF RISK AWARENESS AND WEBSITE REPUTATION THROUGH ONLINE TRUST
ON PURCHASE INTENTION
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Chayanin Rawsena, Chulalongkorn University, Thailand, chayanin_r@hotmail.com

ABSTRACT
Success in electronic commerce relies greatly on cngst om
the online trust, a few have researched on the effects of risk awareness and website reputation together on purchase inten
through online trust. The current study attempts to fill the gap.

300 samples of webased shopping participated in online sfignnaires using a quota sampling technique. Based on the
confirmatory factor analysis (CFA), the measurement is valid and reliable. Using the structural equation modeling technique
we confirmed the significant effects of the risk awareness and thetgebputation on the online trust which further
contributed to the purchase intention. The relationship between the risk awareness and the website reputation is aldo confirm
positive.

In addition to extending theoretical insight into the antecedentsh@ndonsequence of the online trust, vbelsed vendors
may adopt the findings to adjust their online stores t
purchase.

Keywords Online trust, risk awareness, website reputation, pseintention.
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ABSTRACT
In recent year, B2C has gradually become the main driving force of the network shopping market developmer2Cmany B
online shopping platform weakens the differences in product and price, which intensify the competitigeraoeequality
among B2C online shopping platform. Therefore, this paper discusses the composition of electronic service quality model ©
B2Cod i ne shopping platform from the user ds perspective,
And the eservice quality model, which has carried on the empirical test, determined the evaluation indexvafeequality
evaluationfor B2C ecommerce platform. The results of this study show tresreice quality evaluation model of B2C online
shopping platform is composed of seven dimensions and twémymeasurement items.

Keywords B2C online shopping platform;gervice qualit, evaluation model.

INTRODUCTION
On July 21, 2014, the thirfourth China Internet network development state statistic shows Hyathe end of 2013 the
number of Chinese net citizen had reached 632 million, and the Internet penetration is 46.986 aippdications to access to
information, communication, network, entertainment, business transactions, etc., are changing the way people live and wol
[1]. As a commercial application, which is relatively mature in the internet industigmenerce alwaysaintains a sound
development momentum. hsearch statistical data shows that the transaction scale of Chhtesemerce market has
increased from 2.9 trillion Yuan in 2008 to 9.9 trillion Yuan in 2013 with the annual average growth rate of 29.3%nj2]. F
t he wuser ds-commerce [ acetviconsmmptiom mode called online shopping that refers to purchasing commodities
or services through the internet, the process of which involving the transfer of information flow, logistics and cafal flow
In recent ten years, the online shopping mode has been increasingly applied by net citizen with the increasing improvement
logistics, payment and integrity protection system. Upon cultivation of more than ten years, users have gradually cihanged the
consumption concept. They have higher demands for the quality and brand of commodities. Online shopping involves twc
markets, i.e. B2C and C2C. Compared with C2C market, B2C is more secure in reputation and quality and is easier trusted |
users. ThereforeB2C gradually becomes the main driver for the development of the online shopping market. However,
various websites in B2C market have differentiated development levels; moreover, compared with the offline transaction, th
asymmetry in time, space and grietc. of the network transaction has decreasedthat the competition between B2C
shopping websites gradually rise to compete with each other in the service level. Meanwhile, the network consumptior
behaviour is tending towards rationalization as usetsage increases and the online shopping experience is gathered. In face
of double pressure from industry competitors and online shoppers, B2C shopping websites desperately need to specifical
improve their eservice quality with customers oriented sdaguarantee their survival and development.

Therefore, this paper is trying to discuss the constitutional dimensierarf/iee quality, establish theservice quality model
of B2C online shopping platform as well as provide science and valuablened#srfor operating decisions of enterprises from
users' perspective with B2C online shopping platform as the object of study.

LITERATURE REVIEW
Electronic service quality
Service quality research began in the 1970s, Levitt was the first one exploneatite of service from the perspective of
"enterprise orientation". Afterward, Scholars generally believes that service came into being in communication anchinteractio
with customers, and the service qual ittoymeshadrli elnd ae¢ x p oW
studies also considered that the sergoalityi s t o be judged by the customer ds su
provided the service.[3][4] Therefore, this research is based on the custoeméed servicguality, which is the mainstream
view in academia.

With the development of the electronic service, treerice quality gradually aroused the attention of scholars. Zeithaml,
Parasuraman & Malhotra considered theeevice quality as how convenient agfficient the website provided whilst users
browse, search, selegijrchasend wait for shipping [5]Santos believes that the evaluation -Gkevice quality was based on

the comprehensive evaluation and judgment of users toward the excellent deggssvide quality, and the-gervice also
contains two parts, one is the quality about website design formed basically before launch, and the other is the dquality abo
backoffice support created and changed sustainedly in the process of site opetatt@sgfacht & Koese studied from the
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perspective of service process and service results, they indicated thasethéce quality is the degree of efficiency and
effectiveness of satisfying users requirements in tkereice delivery process and on thesults of electronic service [7].
Although the start angle of the above definition were different, all emphasizedénmeiee quality was designed to assess the
efficiency and effectiveness of electronic service. Thus, with reference to the schdladefinition of eservice quality, the
study considers-service quality as the degree of convenience, effectiveness and safety that users obtained in the process
commodity browsing, searching, selecting, purchasing andsates serving on B2C onk shopping platform .[5][6][7]

Model of e-service quality dimensions

SERVQUAL model is generally concerned and accepted in academia and social practice, which is a typical model of servic
quality dimension. With bank, credit card company, long distaatephone company as well as equipment repair and
maintenance as the object of studgummarize$ dimensions and 22 measure indexes of service quality through the analysis
of 3-phase demonstration. Five dimensions include tangibility, reliability,orsspeness, guarantee and empathy [8].
SERVQUAL model is widely used in traditional service areas, such as the hotel, insurance, medical care, retail industry an
consultation etc. [9].

SERVQUAL model has been widely used in research-sdreice qualityarea. Pitt, Richard, Watson & Bruce have checked
the applicability of SERVQUAL model in-gervice area through demonstrations [10]. Sullivan & Walstrom analyzed the
comparison between the actual performance and the expectatiorsen¥iae quality of thre online bookstores with
SERVQUAL model as the evaluation index e$ervicequality [11]. Iwaaden, Wiele & Ball directly investigated 20 websites

of different types from 293 users in order to discuss the order of tangibility, reliability, responsigelaeastee and empathy

in the environment of-service with SERVQUAL model frame as the questionnaire content [12]. Please refer to table 1 for the
division of eservice quality model dimensions in the past research.

Table 1.Literature Review of EBerviceQuality Dimensions

Category  Dimension References
Website Design [13][14]
Usability [15][16][17]
Information Accuracy [16][18]
System Stability [19][20]

gfg:;‘;ﬁons Fulfilment [18][24] [23]
Privacy [13][14][22]
Responsiveness [13][14][15][22]
Customization [13][14][15]
Compensation [18][19][20]

Rei Integration of Communication [15]

eject

Dimensions Trust [14][21][25][26]

Hedonic [27][28]

Through the reference of the research on SERVQuhUe| appropriate adjustment and additioa aarried out on the basis
of tangibility, reliability, responsiveness, guarantee and empathy in case of analgeivice quality dimensions.

The following three dimensions are deleted in this paper. First, integration communication dimension:handyrg2C
platform has its service provided by one platform operator and multiple entering merchants with the integration
communication hard to achieve; on the other hand, it is indicated in the demonstration result that the integratior
communication hasnsall weight that is less than 0.05 [14]. Second, trust dimension: it is indicated in the demonstration
research on-service quality and user satisfaction & loyalty that trust is users' specific impression on websites after their
experience in service ad the intermediate variablith which eservice quality affects user loyalty.[15][21][25] Third,
pleasantness dimension: most scholars consider that hedonism which is not based on the practicability of products/service g
also is not controlled by produservice providers is an attitude tendency of consumers for commodity or service purchase as
well as the demand for sensibility.[27][28his paper hereby will not regard the integration communication, trust and
pleasantness asservice quality dimensian

In conclusion, the researdverview of e-service quality dimensions is indicated in table 1 with 9 dimensions reserved:
website design, usability, information accuracy, system stability, fulfilment, privacy, responsiveness, customization and
compensaon.

E-SERVICE QUALITY MODEL OF B2C ONLINE SHOPPING PLATFORM
This paper analysed-service quality of B2C online shopping platform from users' perspective. The transaction process is
shown in figure 1 when the user is logged in the website. The comm@etadtion process includes information search,
in-store shopping, online paymembgistics distribution and aftesales service. Users may be interrupted in any of them,
resulting in the transaction failure.
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Figure 1.The Trarsaction Process on B2C
E-service quality of B2C online shopping platform is analysed through the combination of the research result (table 1) and th
transaction process (figure 1) ofservice quality dimensions.[27] It is indicated in table 2 that aglist h fAao sh
dimensions mainly concerned by users in corresponding transaction process. As to the particularity of B2C online shoppin
platform, this paper requires three adjustments as follows:

To delete fulfilment dimension. Fulfillment that descrilmeder execution capacity is decided by entering merchants and shall
not be included in-servicequality of B2C online shopping platform.

To delete responsiveness dimension. Responsiveness dimension describes websites' capability of rapid anepbffioient r
users. Users focus more on online customer service of entering merchants when transacting in B2C online shopping platfor
Users need customer service from the platform only when the failure and dispute occur to the transaction. Online customs
sewice of entering merchants is not considered for it is not included in the research. Customer service of B2C online shoppin
platform is service recovery behaviour and is included in compensation. [18][20]

To replace information accuracy dimension witlndtionality. Information accuracy describes the extent of website
information meeting usersédé demands for amount and rel
information, product information, promotion information and user eteln information. The reliability of production
information depends on entering merchants and is not considered. To a large extent, the amount and reliability of othe
information rely on the performance of websites as the online shopping platformimglayctions of recruiting merchants,
managing merchants and implementing promotion activities. Therefore, this paper replaces information accuracy dimensio
with functionality dimension.

I c
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Table 2. Eservice Quality Dimensions in the Transaction ProoesB2C
Dimension

Information In-store Online  Logistics After-sales
Process Search  Shopping Payment Distribution  Service

ebsite design
Usability
Information
accuracy
Customization
System Stability
Responsieness
Privacy
Fulfillment a
Compensation a

an an
an
O

an
an

an an
an Qe an Qe

Through above adjustmentservice quality of B2C online shopping platform includes website design, usability, functionality,
customization, system stability, privacy and compensaBtaase refer to figure 2 for the model. Table 3 lists definitions and
corresponding 37 measure indexes of 7 dimensions. Measure indexes are provided on the basis of literature and in combinat
with feedback of over 20 informants who are all mastersddeadf majors related to-@ommerce or social workers in
e-commerce area with experiences in shopping on B2C platform of more than 3 times.

E-service quality of B2C

Website Usability | [Functionality |Customizatio| |~ SYStem
design Stability

Privacy ||Compensatig

Figure 2. Eservice Quality Model of B2C Online Shopping Platform
Definitions of thosedimensions are as follows: (1) website design describes users' feelings in overall image and style of the
platform interface; (2) usability describes users' efficiency in information searstgrenshopping and online payment; (3)
functionality describe the performance of websites as the online shopping platform in playing functions of recruiting
merchants, managing merchants, user evaluation and implementing promotion activities etc.; (4) customization describes tl
capability of B2C online shoppingaiform in recognizing users' personal reference so as to provide personalized information
and service; (5) system stability describes the pilaayt for1
describes users' perception degire¢he platform protecting personal information and transaction safety; (7) compensation
describes the promptness and efficiency of website recovery service in case transaction process goes wrong.

RESEARCH METHOD
In order to ascertain theservice qualit model of B2C online shopping platform, we need to measure the actual perceived
value of users towards 37 items by questionnaire survey, and each item is measured wjtbiat fivkert scale.

Table 3. Variable measurement reference

Dimension Item Desciption References
INTEL The layout of the site is clean and simple.
Website INTE2 The website has an attractive appearance. [29][30]
design INTE3 This website has natural and uniform style.

INTE4 | feel comfortable shopping at this website.
The organization and layout of the website facilitate searchi
EASE1
for products.
EASE2 ltis easy to get anywhere on the website
EASE3 The organization and structure of website content is easy tc [18][20][24][25][30]
follow.
It enalles me to complete or cancel a transaction quickly wit
minimum number of clicks.

Usability

EASE4
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EASE5 The payment is very convenient
EASE6 The site doesnbt waste my t
FUNC1 The online retailer provides complete products.
FUNC2 The ste has a wide variety of products that interest me.
FUNC3 The website provides believable
Information about products and shops.
FUNC4 User comments are reliable.
FUNC5 The frequency of promotion on this website is reasonable
FUNC6 The promotio is quite coseffective
FUNC7 The bonus point plan on this website is significant to me.
CUST1 The website recommends products to me.
CUST2 The website show sales promotion information to me.
CUST3 The website provideuseful recommendation
CUST4 The website recorded the historical information of users.
CUSTS The yvebsite has the ability to track individual orders in
reattiime.
STAB1 Rarely can't access this website because of technical failure
System STAB2 Information such as images, links, can always be shown
Stability correctly._ _ _ _ [18][20]
STAB3 Transactions will not be interrupted due to technical problen
STAB4 This website records accurate content
SECUL I dondét worry abtoismebsiteer c hat
SECU2 In general, making payments on the website is secure.
SECUS3 | feel secure when providing private information to this webs
SECU4 | hadndét found my privacy |
COMP1 This websie will guide users when problems happening.
COMP2 It is easy to get in contact with this customer service
representatives
. COMP3 The communication with customer service representatives i
Compensation smooth. [18][20][27]
COMP4 1t is convenient to changing orfuading.
COMP5 The website showed sincerity in dispute handling
COMP6 The website had a good procedure for dealing with disputat
COMP7 | was satisfied with the dispute handling the website provide
The netizens, which have the shopping exgeres on B2C, were invited to participate in the survey. Subjects were asked to
evaluate the -service quality, by filling out the questionnaires, on the basis of the real shopping experiences on a B2C online
shopping platform. This paper adopted the sargohd convenient samples. We issued the questionnaires through emails and
faceto-face, two hundreds and ninety eight valid questionnaires returwét 92.5% recovery ratio. There are ninety eight
portions from email survey, and two hundreds portions fameto-face survey.

Functionality [16][24]

Customization [30][31][32]

Privacy [18][33]

General statistics
The demographic data of the sample is reported in Table 4. The respondents were rginygd® old and the ratio of male
to female is 42.2 to 57.8. Thus our sample matched the characteristics of online ustponted in iResearch. [34]

Table 4. General statistics
Variable Classification Number Percent

Sex Male 125 41.9%
Female 173 58.1%
018 1 0.3%
19-24 175 58.7%

Age 25-30 101 33.9%
31-40 16 5.4%
040 5 1.7%

The data analysis was carried out in accordance with a$tage methodology using SPSS 18.0 and AMOS17.0. In the first
phase we examine the reliability of the questionnaire3RSS18.0.Then the second step was to test the measurement model
by establishing convergent validity and discriminant validity of the constructs. During the third step, the structuralamodel
examined using SEM to test the model fits.
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Table 5. Results afonvergent reliability testing

Dimension Item Factor cronbacho AVE CR
Loading
INTE1 0.725
. . INTE2 0.778
Website design INTE3 0716 0.842 0.573 0.843
INTE4 0.806
EASE1 0.676
EASE2 0.760
Usability EASE3 0.802 0.852 0.538 0.853
EASE4 0.726
EASES5 0.697
FUNC3 0.748
. . FUNC4 0.758
Functionality FUNC5 0.686 0.809 0.514 0.809
FUNC6 0.673
CUST1 0.766
Customization CUST2 0.878 0.829 0.629 0.835
CUST3 0.728
STAB1 0.779
System Stability STAB2 0.728 0.827 0.574 0.802
STAB3 0.765
SECU1 0.746
. SECU2 0.737
Privacy SECU3 0.766 0.828 0.550 0.830
SECU4 0.717
COMP2 0.755
COMP3 0.757
. COMP4 0.748
Compensation COMPS5 0.801 0.910 0.629 0.910
COMP6 0.833
COMP7 0.858

Instrument reliability

In the first phase, we examined the reliability of the questionnaire using SPSS18.0. We identify some of the correctec
item-total correlation were less than 0.5, so we decided to adjust the model through deleting the itementoctedted
item-total correlation is the minimum one by one. Finally, we delete EASE6, FUNC1, FUNC2, FUNC7, CUST5 andCUST4.
The al phas for each constructs were reported in Tabhade 5.
with a 0.7 guideline value. [35] Finalyour questi onnaire overal/l Cronbachédés a
alpha is between 0.809 and 0.910, [36][37] and all the correctedatahtorrelation of the items were more than 0.6. Thus,

the instrument was proved to be reliable.

Instrument validity

Our validity analysis included convergent validity and discriminant validity. First, we tested the convergent validity with
confirmatory factor analysis (CFA) using Amos 17.0. The criteria of good agpewevalidity are the following: factor loading

> 0.7, the average variance extracted (AVE) > 0.5, and the combination validity (CR) > 0.6. [35]

We adjusted the model through deleting the items with factor loadings less than 0.7. In case an itentedaardketae AVE
increased with the CR still meeting the standards and the model fit improving, we would decide to delete that item. This way
we deleted COMP 1 and SATB 4. Table 5 shows the final results, and only 29 items remaining. There werectstill 4 fa

| oadings |l ess than 0.7 but both the AVE and CR are mee
standards recommended. [35] So, we considered that the instrument had acceptable validity.

Next, we tested the discriminant validiiThe results are reported in Table 6. We found that all values met the recommended
standards, thus, the model had good discriminate validity. [35]

Table 6. Discriminant validity analysis
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INTE EASE FUNC CUST STAB SECU COMP
INTE 0.757
EASE 0.480 0.734
FUNC 0.411 0.405 0.717
CUST 0.384 0.327 0.390 0.793
STAB 0.401 0.584 0.384 0.248 0.758
SECU 0.468 0.420 0.620 0.276 0.524 0.742
COMP 0.399 0.367 0.569 0.282 0.359 0.664 0.793

Model fitness

Finally, we examined overall fithess tife model. The factor loadings and significance level (t value) of the 7 constructs are
reported in Table 7, so we know the interpretation of the seven dimensions feséhdce quality is significant. Mostly
indices used to estimate the model fit whrgher than the recommended standards (p=0.00, CMIN/DF=1.944, IFI=0.920,
TLI=0.912, CFI=0.920), another 3 indices (RMSEA=0.056, GFI=0.847, NFI=0.849) are also close to the recommended
standards. Considering the sample size, our model is reasonably deceptaisess the results. [35][38]

Table 7. The factor loadings and significance level (t value) of the 7 dimensions

imension  Website . . . ... System . .
) lity Functional t t ystem t
Parameter design Usability Functionality Customization Stability rivacy Compensation

Factor Loading 0.614 0.610 0.733 0.444 0.622 0.821 0.717
t-value 6.495 6.896 5.395 6.657  7.595 7.306

Notes: the factor loading of website design was fixed for 1, so there isalokt of website design.

CONCLUSION
This paper discussed theservice quality evaluation model of the B2C online shopping platform fraaner s 6 per sp
Firstly, combining with the results ofservice quality dimensions and transaction process, we buildedseérwiee quality
model of B2C ecommerce platform, including seven dimensions and 37 metrics; secondly, we collect 298estlwhgaires
via E-mail and face to face survey, used for testing the reliability and validity of the model and the model fitness, leaving sever
dimensions and 29 metrics as the evaluation indexsehéce quality model.

This paper mainly formulated éhB2C ecommerce platform of electronic service quality evaluation index system, contains
seven primary indexes and 29 secondary indicators. Seven primary index and its weights, website design, usability ar
functionality, customization, system stabilipyjvacy and compensation.

Website design has four secondary indices: tidy interface, attractive appearance, uniform style, comfortable design. Usabili
has five secondary indices: easily searching, easy to get anywhere on the website, easy opthatagdnjized structure of
website content, quick and easy to complete or cancel a transaction, convenient payment. Functionality has four seconde
indexes: believable information about products and shops, reliable user commergffectige sales prootion, significant

bonus point planCustomization has three secondary indexes: individual recommendation, show sales promotion information
for individual, useful recommendation. System stability has three secondary indexes: rarely can't access éhlsenalosit

of technical failure, information can always be shown correctly, transaction is smooth technically. Privacy has foulysecondar
indexes: no merchant fraudecurepayment, secure privacy, being not abused of user privacy. Compensation has five
seondary indexes: available customer service, smooth communication with customer service representatives, convenie
changing or refunding, sincerely dispute handling, complete system of disputation management, high satisfaction.

Contribution of this studjies in constructing the-gervice quality model of B2G-eommerce platform within the transaction
process on website, apdttingforward the measure index ofservice quality evaluation of B2C, which has great significance
to the B2C eservice qualityevaluation research.

DIRECTION FOR FUTURE RESEARCH
This study builds the-service quality model of B2C online shopping platform with 7 dimensions and 29 measure indexes
from the user besifieqditing effec ant scieraificiy of dhe motiéhrough data analysis. Future research is
also needed proceedimgybsequently, we intend to do some research from the following directions:

First of all, this paper had already constructed-arreice quality evaluation model, and a more relevangiated evaluation

system shall bachievedbn premise that the followp study is carried out on the basis of the model in this paper and the index
weight and main evaluation content are confirmed with efficient evaluation meéWtardover, the followup gudy could
combine with the analysis of practical cases, to diagnose defects of B2C platform service so as to provide effectige referenc
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basis for business decisions of improving the service levekef\dace

B2C online shopping platform simultaneoushyvolves the platform, entering merchardsd users during the operation
process. As the service provider, the platform providesreice for users and entering merchants at the same time. Therefore,
the complete B2C online shopping platformezvice irtludes users'-service and the-gservice provided by the platform for
entering merchants. This paper constructs teereice quality model of B2C online shopping platform from users' point of
view. The followup study can discuss theservice quality ealuation model of B2C online shopping platform from entering
merchants through the reference of the research approach in this paper

In addition, the eservices to users and entering merchants are correlative for they are consistent with each otieen in sys
stability of B2C online shopping platform and the demand tendency between entering merchants and users. This shows that t
quality of the two eserviceshavedifferent effects of various dimensions. The follaw study can explore mutual influence
orientation and strength of various dimensions in the quality of the tsevvices, assist B2C online shopping platform in
considering interests of users and entering merchants as well as provide them with the more ggselifieg so as to
guarantee suainable development of the platform.
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EVALUATE THE IMPACT OF WAITING ON SERVICE QUALITYA ND CUSTOMER
SATISFACTION BY KANO MODEL
Eldon Y.Li, National Chengchi University, Taiwaali@nccu.edu.tw
Chi-Yu Nieh, National Chengchi University, Taiwateer8dog9@gmail.com
Kiekang Chao, National Chengchi University, Taiwvd6356508@nccu.edu.tw

INTRODUCTION:
The aims of this paper are to discuss the impact of reveal of queue information on customer satisfaction by service qualit
model. For the purpose, this paper combines several theories to explore the possible mechanism behintbpheriche
provides a new view of waiting that cross the different research fields.

LITERATURE REVIEW:
The numbers of research studies developed in several research fields: (1) the relationship between waiting time and servi
quality, (2) service qualitmodel and service gap, (3) the relationship between service quality and customer satisfaction, and (4
Kano Model. To fulfill the research purpose, this paper provides a framework which links the studies.

RESEARCH FRAMEWORK:
This paper seeks the madtor effect of revealing queue information on service gap analyses base on the service quality model
and we evaluate the impact of declining service gap (GAP 4 & GAP 5) on customer satisfaction by Kano Model.

RESEARCH METHOD:
We set an experiment witlvo different situations of waiting in line, and also set two groups of subject. One situation reveals
the queue information to a subject, and another doesnot
and therefore the subjezin compare two situations and make an objective evaluation on service quality.

EXPECTED CONTRIBUTIO N:
Existing service about queue and customer satisfaction on mobile device are still lack of researches. Therefore, this pap
would like to apply tle result to analysis and explain how those services affect customer. Moreover, we try to make the
suggestion about implement the solution for those who need service to increase satisfaction during waiting in line.

CURRENT PROGRESS
The research project is the process of setting the details of experiment, because we need stimulate the process of consum
and design an app to interact with subjects. Besides, we keep supplementing related reference to complete the support
research framework.

The Fourteenth International Conference on Electronic Business &
The FRrst Global Conference on Internet and Information Systems, Taipei, DeceriBeP814
118



Gatautis Medziausien& Pozingyte

FACTORS DETERMINING IMPULSIVE BUYING BEHAVIOR IN SOCIAL COMMERCE
Rimantas Gatautis, Kaunas university of technology, Lithuania, rgataut@ktu.lt
Audrone Medziausiene, Kaunas university of technology, Lithuania, rgataut@ktu.lt
Viktorija Pozingyte, Kaunas university tdchnology, Lithuania, viktorija.pozingyte@gmail.com

ABSTRACT
The development of social media and electronic commerce led to new phenomena called social commerce. Compani
deploying social commerce expects consumers quickly react to their propogitibnsually consumer have use social media
based websites for entertainment, but not for shopping. In this context such buying behavior tends to be impulsive buyin
behavior which is not widely analyzed in literature. In this paper we provide overvievpuiiie buying behavior online and
proposed model of factors affecting impulsive buying behavior in social commerce websites. The proposed model is validate
in Lithuania market.

Keywords Impulsive buying, social commerce, consumer behavior, factestief behavior.

INTRODUCTION
Recently, extremely rapid development of information technology and social networks has affected consumer behavior in th
virtual environment' they became more impulsive and social. Due to this, business is interestedirig 6nt the factors
influencing impulsive buying behavior in social commerce sites. Theoretical and empirical researches showed that it is a ne'
theme which wasn’'t explored deeply before. For the following reason, the aim of the paper is theorefidatly aadl
empirically define the factors influencing impulsive buying behavior in social commerce sites. Theoretical model will be
empirically tested in the case of Lithuania.

LITERATURE REVIEW
One of the first scholars that analyzed impulse purchaghguior in the online environment was LaRose (2001). In his study,
aut hor analyzed the f act or-segulatior browging anma certarpwaelsite. During theagaseancme |
it was noticed that the rating of products, lotteries, annemeats about the expiry of an auction or offer stimulate impulse
buying in the online environment. In order to explore the factors influencing impulse buying behavior online, technology
acceptance model (TAM) was used in this study.

Some researchers anadyl how the payment process influences impulse purchase behavior but the received results were no
presentable. The researchers mentioned above suggested analyzing the phenomenon of impulse purchasing behavior in
online environment in detail, while a@@hresearchers stated that it is essential to understand how the characteristics of online
environment should be changed and, consequently, the sales of unplanned goods would increase.

Gatautis and Vailiukynaita [ 9]nvimdmsn (onine shoss, websites) tharacteristigso r t
maintaining that, due to the spread of the phenomenonrcofmenerce in all over the world, the analysis of online shops
environment and the analysis of its characteristics have become important nairdmiginess but also for science, as the
latter elements of websites influence the behavior of consumers.

Manganari et al. [18] analyzed 43 scientific articles related to elements of an online shop and suggested the modgl consisti
of 4 elements, corresndingly defining the environment of an online shop: website layout/design, website
atmosphere/environment, website interatfivand website social communication. Having analyzed scientific literature,
Gatautis and Vailiukynaitada [9] supplemented Manganari 6s
website layout/design. Website atmosphere/environmeist supplemented by the components of information content and
structure, design aesthetics, and website branding. The element of website interactivity was not supplemented, although t
studies that have been carried out show that emotional responsewheamsglepends on website interactivity.

Shirmohammadi, Ebragimi, Ghane [25] also support the idea that due to the development of information technologies
consumers obtained the possibility to shop 24/7. Flexible schedule, opportunity to compare gaoaspfprs and etc.
stimulated impulse purchasing behavior in the online environment as well. Koski [13] agrees that impulse buying more ofter
observed in the online environment rather than traditional [26]. The statements and statistic facts tha¢ sluombér of

online purchases mentioned above stimulate the analysis
influencing the factors. However, before analyzing these factors, first it is necessary to pay attention to the phesfomen
i mpul sive consumer 86s behavior which, according to Madh

environment, except the factors influencing it.

In the scientific literature, the factors possibly having impact on impulse purghlashavior in the online environment are
analyzed as well, namely positive mood of individuals or emotional response [21], product characteristics [12], factors of
online retail purchasing (e.g. website virtual environment) [12], and hedonistic motdjed 92 Based on the ideas of the

latter scholars, it can be stated that the biggest influence for impulse purchasing behavior in the online environngeby is mad
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the product itself and its related characteristics, constituents of online environmearterogd emotions, and hedonistic
motives.

Chang, Eckman, Yan [2] state that, analyzing impulse purchasing behavior in the online environment, only some author
analyses factors affecting the interaction of stimulus (external factors) and impact wumenThe latter scholars analyzed
hedonistic motives as moderator between external environmental stimuli and impact experienced by a consumer. The receiv
results proved the results of previous studies that the motivation of individuals has onlyipgdieti on the interaction

bet ween retail environment characteristics and consumer

It is stated that hedonistic motivation especially interacts with social environment factors influencing positive emotions
experienced by consumershd findings presented by Chang, Eckman, Yan [2] correspond to the idea presented in the
scientific literature [1] that consumers with hedonistic motivation enjoy interacting with others when they do the shopping:
hedonistic motives closely interact withcéad factors.

I't is also noticed that, exploring impulsive consumer so
only regarding soci al net wor ks. However, in theinsdal ent i
networks is rational or i mpul sive diverges. Many resea

networks is not impulsive because, before making the decision, a consumer looks for information and pays attention t
recommadations. In contrast, Voight [29] believes that consumers are impulsive in the social networks and hedonistic as the
enjoy shopping with others. The study that had been carried out by Ozen, Engizek [20] demonstrated that a hedonistic moti\
has negativémpact on impulse buying on social commerce websites. The analysis of study results and scientific literature
implies that the phenomenon of impulse purchasing behavior on the social commerce websites has not been explored yet.

Based on the analysis ofientific literature, the conceptual model has been shaped, allowing determining the factors that
influence impulse purchasing behavior on the social commerce websites. Madhavaram [17], Chang et al. [2], Romera, Borj:
Descals [24], Floh, Madlberger [7]jW, Li, Hu [15], Gao, Bai [8] and others analyses impulse purchasing behaviour in the
online environment according to the®sR model (StimulugOrganismResponse).

When analyzing impulse purchasing behavior in the online environment, ParboteeatD803J.0§awson, Kim (2009), Kacen

et al. (2012), Matic, Vojvodic (2013) state that the biggest influence on impulsive behavior is made by the produdtitself an
related characteristics, constituents of virtual environment where the purchasing andticedotiises of an individual occur

[21], [5], [12], [19]. Since the phenomenon of impulse purchasing on the social commerce websites is not explored enough i
the scientific literature and the studies are not carried out regarding this topic, the asseaptize made that the factors
mentioned above influence the analysis of impulse behavior and social commerce websites, as this occurs in the onlir
environment anyway.

Taking into consideration that social commerce websites is the integration ofréecommerce websites (i.e. online shops)

and social media, website layout, design, website atmosphere, website interactivity, and website social communication refer
the social characteristics of online shop environment [18], [9]. Characteristics il sommerce websites can be
supplemented by the characteristics of social networks structure: strength of connections, network density, networl
centralization, and similarity [23].

It is also noted in the scientific literature that analyzing impulsehasing behavior in the online environment, the authors
highlight hedonistic motives of an individual, which consequently are analyzed as moderator between external environmer
stimuli and a consumer in a conceptual model based on Chang, Eckman, Yancf@isuiner experiences a positive or
negative effect, i.e. positive or negative emotions [28]. According to Verhagen, Dolen, [28], positive emotions such as
excitement/ ardor and enthusiasm may st i mul astardganebus eewardo n s u
Whereas negative emotions such as sensibility irritation or other misfortunes may foster impulse buying, as they help
consumer feel better at that time. After the effect evoked by external stimuli, a consumer moves to impulsenbinging o
social commerce websites.

Considering these factors we proposed conceptual research model which is presented in Figure 1.
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External Stimulus Impact on consumer Action
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Figure 1. Proposed conceptual model of factors affecting impulsive buying behavior in social commerce website

EMPIRICAL RES EARCH METHODOLOGICAL ASPECTS
The problem of the empirical studyaving analyzed scientific literature, it has been noticed that scholars individually analyses
consumer sd behavior in the online envir onhaéon in,the oriire f a
environment and consumers6 behavi or o-commelce and sodal retworks)o mm
However, the relationships of the factors influencing impulse purchasing behavior and impulse purchase behagaociah the
commerce websites have not been analyzed. Considering this fact, a conceptual model based on theoretical analysis has b
created, leading to empirical inspection.

Taking into account the relationship of the factors influencing impulse purghaelravior on the social commerce websites in
the conceptual model and theoretical analysis of scientific literature, the following hypothesis have been formulated:

Hlait he at mosphere of the website i nfl wemercewsebsites in the cagerofd s
impulse buying.

Hibit he | ayout of the website influences consumerdéds negat
buying.

H2ait he price of goods i nfl uenceslcammarsceuwwatsitedin thepoase ioftimpulse 1
buying.

H2bit he rate of buying influences consumer 6s negative i
buying.

H3aiconsumer 6s positive impact on fimpulsesboyng evbkedchy website socal we
interaction is conditioned by individual sé hedoni stic mc
H3bi consumer 6s negative i mpact on the soci al commerce W
atmosphere is conditioned by individuga 6 hedoni sti ¢c moti ves.

H3ciconsumer 6s positive impact on the soci al commerce web
is conditioned by individual s6 hedonistic motives.
H3diconsumer 6s negative i mpelsitedintbencase df enpulsebuying évokeddoympurhasing rate
of goods is conditioned by individual s hedonistic moti\

H4ai positive impact on the consumer influences impulse buying on the social commerce websites.
H4b'1 negative impact on the consaninfluences impulse purchasing behavior on the social commerce websites.

Carrying out the research on the factors influencing impulse purchasing behavior on the social commerce websites, the moc
of nonrandom selectioin convenience selection has besttosen. Sample size and its selection, is an important factor when
undertaking researches. Two factors determine sample size: population size and sample error. Regarding the aim of t
research, people who buy impulsively on the social commerce websitiesportant for this research. Since such statistics has

The Fourteenth International Conferee on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Deceftthe2®BL4
121



Gatautis Medziausien& Pozingyte

not been provided, the sample of the research is people who use online purchasing services. Based on the data of Statis
Lithuania of 2014, in 2013 the number of residents that «xerenerce ineased up to 25.5 % (i.e. 757.835 residents). Based
on Puk&nas (2009), given that sample error is N10 %, it
respondents questioned, 102 of which have bought impulsively ondberaerce ebsites, the research is treated as pilot,
disassociating from all results and assessment.

In order investigate individual external factors influencing impulse purchasing behavior on the social commerce websites i
the Lithuanian case, a questionnaies lbeen composed. In the introductory part of the questionnaire, the information on the
aim of the research, purpose and anonymity has been provided. Moreover, there is an example of how to mark the answers. |
questions for the respondents are clesed:d.

The research has been conducted during the period-8® Xpril, in 2014, and published on the website www.apklausa.lt.
Taking into account the topic under analysis and the chosen method of selection, the questionnaire has been sent to |
responderst who are the users of the social network Facebook.

Stage 5. The presentation and discussion of the results. The data obtained during the research have been processed using ¢
22 data pack. The processing of the data has been done using SPSS 2Xmngram

RESULTS OF THE RESEARCH
Before investigating the data, first, the validity analysis of the questionnaire using Cronbach’s Alpha coefficient has beer
carried out. This criterion shows the integrity of the scale and internal reliability. In thisgesszal reliability (validity) of
the questionnaire is evaluated as very high as it has reached 0.901.

In order to determine which statistic methods are necessary and advisable in the case of analyzed data, tt
KolmogorovSmirnov test has been done. Bdn received results, it can be stated that abnormal distribution is typical for
many variables, as p<0.05. Only the distribution of two variables, i.e. social communication and adventure motives is hormal
as p>0.05. Regarding received results, nonpeidenstatistic methods are still applied to the analysis efgdithered data
(Pukanas, 2009) . I n addition to this, to determineedrel a
according to variables rage scale, is used.

Respondent sd soci odemogr ap h iaactecidtics of the respandeists iri the SurveyGomenneay stakei 2
that more than a half of the respondents, i.e. 64.6 % have bought impulsively on the social commerce websites at least on
The latter sample of the respondents is used for further analysedation and regressive data analysis. It is also important to
mention that women was the biggest number of all respondents (78.5 %), while among the respondents, who bougl
impulsively on the social commerce websites at least once, women composed Btcebfding to the age, impulsive buyers
distributed evenly (39.2 %) among the age oR58nd 2637. Analyzing the respondents according their income who bought
impulsively, it is noted that most respondents receive -BOAD LTL per month (40.2 %).

Evaluating received averages of factors, it may be seen which factors have been evaluated most positively by the responde
taking into account their impulsive behavior on the social commerce websites. As respondents maintain, the highest evaluatic
goes to poduct price (6.5 point out of 7), product type (6.27), variety of goods (6.06), value motive (5.91), and layout of social
commerce website (5. 74). Generalizing the averages of factors, the respondents evaluate the factors related to prodt
characteristis most favorably. In order to find out whether the results of evaluated averages coincide with the factors
influencing impulse purchase behavior on the social commerce websites, it is necessary to carry out correlation amd regressi
analysis.

Generalimg the relationship between social commerce factors and negative impact on the consumer, the results ar
statistically insignificant, as in all cases (except website interactivity (p<0.01)), p is more than 0.05 or 0.01. Latioocagel

typical for allrelationships, i.e. weak relationship intensity. In contrast to the factors of social commerce websites and positive
i mpact on the consumer, in this case, negative corhréel at
(0.60)). Tre results of negative correlation can be interpreted as if one variable decreases, when the other increases. In t
analyzed case, one of the examples is that with the increase of network density, the negative impact on the consusier decrea

In the anyyzed case, the relationship between the factors of the product and positive impact on the consumer are statistical
significant. The strongest relationship between the characteristics of goods and positive impact on the consumer & the price
goods (385), the frequency of buying (0.341), and variety of goods (0.324). Analyzing relationship of individual goods with
consumer 6s negative i mpact, al | received results (excep
insignificant,as p>0.05. In a similar way, when analyzing the relationship of social commerce factors with negative impact,
moderate and low negative correlation of relationship between variable has been noticed.

Correlation analysis has been also done with thelvdri@ s of i ndi vi dual 6s hedoni stic mo
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of the research, it is to prove that individual 6s olmedon
consumers. Consequently, it is necessary to findf the correlation relationship among all variables exists.

In most cases, relationships among variables are statistically significant, except the cases of connections on thelwebsite &
adventure (0.209) and network density (p=0.639). The strongemtistdly significant relationship has been observed
between the variables of idea motives and website connections (0.622) with moderate correlation.

Analyzing the correlation relationship of the variables between the impact on the consumer (negagusitava) and
impulse buying, the results have shown that there is strong relationship between the positive impact and impulse baying, whe
average correlation reaches (0.490) and the data is statistically significant (p=0.000). Insignificant neggdrshie is

noticed between negative impact and impulse buying, i.e. with the increase of negative impact, impulse buying on the soci:
commerce websites decreases. However, the obtained results are not statistically significant as p>0.05 (0.934).

Having determined statistically significant relationships between the variables (external factors, moderating factors, respons
for the impact on the consumer and impulse purchasing behavior) of the analyzed model in the presence of correlation, it
advisableto find out the nature of relationships. Taking into account the obtained data and aims and hypothesis of the researc
two linear regression methods have been used: simple linear regression, in order to find out the impact of every factor c
independentactor and multiple (many factors) linear regression, which allows analyzing the impact of several independent
variables on the dependent variable. The latter is used to evaluate the influence of moderator towards interactiom of exterr
stimuli and impacbn the consumer.

The relevant and reliable models identified during linear regression may be properly interpreted:

Website layout explains 26 % of dispersion for the positive impact on the consumer

Website environment explains 21.6c¥adispersion fortie positive impact on the consumer

Website interactivity explains 24.9 % of dispersion for the positive impact on the consumer

Network centralization explains 30.3 % of dispersion for the positive impact on the consumer

Positive impact on the consumepéains 20.9 % of dispersion for impulse purchasing behavior.

= =4 & _a_2

Having carried out the correlation analysis, it has been noticed that the negative impact on the consumer does not correl
with other variables. Therefore, the further analysis does not tuigevariable. The results have also shown that there are no
statistically significant relationships between thlg pro
significant relationships between the factors of the producipasitive impact on the consumer have been observed. Due to
this reason, the product factors are not excluded and they occur in the regression analysis when analyzing the influence
product factors on positive consumerds i mpact.

During regression andis, it has been determined that the factors of goods do not influence the positive impact on the
consumer . 4 el ements of soci al commerce environment ma |
purchasing behavior on the social commevedsites.

External stimulus Impact on consumer Action

Social commerce

website characteristics Fho=(.448
Req=0260 |,
Website layout
RI 'hsqc =0°' 32?191 Postive i Impulsive buying
LTS T I AT behavior in social
Website atmosphere = Rho=0.466 gh"j)i‘%g commerce whesite
Website interactivity — Rhe=0.557
Network Rea=0303 1y

centralization |

Figure 2. Results of factors influencing inulsive buying behavior in social commerce websites conceptual model validation in
Lithuania market

Summarizing the results of empirical research, the conclusion should be drawn that impulséngubethasior on the social

commerce websites is influenced by the following factors: network centralization (the most influential factor), website
interactivity, website layout, website atmosphere/ environment, and the positive impact on the consumkattef factors

with low or moderate correlation. Taking into consideration the last statement, 2 hypotheses presented at the begining of tl
research and related to the influence of the mnednsnpuse at
purchasing behavior on the social commerce websites have been proved. With reference to the results, the final thes
formulates a conceptual theoretical model which can be applied to the Lithuanian case. However, not all variables may b
based on the empirical research. Consequently, the model with variables (factors) influencing impulse purchasing behavior o
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the social commerce websites in the Lithuanian case has been created.

CONCLUSIONS
The study on the f ac telmviosin thendnlinaiemviranimentghascsloowrsthattieesesfa@tord are divided
into controlling and nowontrolling. The most frequent factors in the models such as online marketing, sociocultural, and
environmental factors have been determined. Whereasanalgg i mpul si ve consumer sé behavi
most influential factors, namely the product itself and its related characteristics, constituents of online environment, anc
hedonistic motives have been distinguished. TS model is oftn used to analyze impulse purchasing behavior.

ointed out that soci al media influence co
th reference to t hetheSOrRsmodele The dnalydie af litesatuen  m
mplies that he opinions of the scholars on the consum

|t

is analyzed w

[

that consumers on the social commerce websites are impulsive; the others argug dnatrttenal.

should be p
[
t

Having carried out the theoretical analysis of the factors influencing impulse purchasing behavior on the social commerc
websites, the conceptual model based on tieFSmodel has been created. Stimulus or external factors are consaérd

the characteristics of social commerce website environment and the factors of goods influencing positive and negative impa
on the consumer. Finally, impulsive purchasing behavior on the social commerce websites occurs. Hedonistic motives of th
individual are treated as a moderator between external factors and the consumer.

Based on the empirical research results, the conclusion has been drawn that, in the Lithuanian case, the factors influenci
i mpul si ve consumer so b e beawebstes are the followéng: svebsite dalout/desigm meebsite
atmosphere/environment, website interactivity and network centralization as the most influential factor of all. These factors
influence the positive impact on the consumer, leading to impulehgsing behavior on the social commerce websites. The
influence of other factors on the impulse purchasing behavior on the social commerce websites that belong to the conceptt
model has not been determined in the Lithuanian case. The influence ofdhe mat or (i ndi vi dual 6s
not been identified as well.
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ABSTRACT
Revisit traffic into a website arises when the consumer is in pursuit of website offerings that are sufficiently in tineirwith
motivations and/or with their desired outcomes. This one hundred week study upgrades and changes a businessrwebsite
time. In six stages, the website is changed from static to interactive environments. At each website change the levels
functionality, interactivity and/or external post are altered to determine their effect on website traffic. Findingshefésned
suggest a websitebds consumer -pesspegtiges.i ng shoul d be monitor

Keywords Consumer website traffic, functionality, external posts, aesthetics, innovation, interactivity

INTRODUCTION

From the emergence of the internetinthe eart@ 906s websites have been recognize
business. Early studies considered consumers as applying reasoned action [18] where technology acceptance by consun
provided a belief that influenced attitude, then instilled intemtand then established behavior. Davis [15] extended this
concept with consumperceivedusefulness and easé-use of technology determining attitude (to using), behavioral intention

(to use) and actual system use. Hence, researchers have consideratkétimg, technology and/or design causes of website
effectiveness. Studies have included site recognition, comprehension, connection, interactivity, value, quality, performance
and outcomes focused studies in satisfaction, trust, and loyalty (oftgacgasi revisiting).

Psychol ogy soci al approaches enabl e additional reflect
6 el ab-tkeladodnoond el 6 bui |l ds a cognitive persuasive assessm
cardully-reasoned, logical, and thoughtful perspective. Here, the consumer is motivated to assess the website against perso
specific frameof-r e f er enc e, and if the website is deemed support

additona second per i gikekhoodmo doecllba baogy sad s osme n't pat hway ari ses
perception [47],[48],[49]. This emanates from peripheral experiential (or chance) cues (such as activating a link flam a simi
content webs#), but these peripheral cues can engender-trantmotivational effects within the consumer.

Thus, t h e -likéliedodanboodrealtéi olnouses a centr al persuasion rout e
comprehend a raft of complementararfresof-reference. This persistent motivation behavior has application in consumer
outcomes studies such as website loyalty and revisiting intentions. In website business consumer reach studies such
marketing, advertising, and humaomputerinterface grceptions, consumers are best motivated through peripheral (and
repetitive) persuasion approaches.

The <central and peripheral p e-tikelihoacdsmoodne | @& p parr ea cenxetse nalfe d t
considerations are included. Where tio@sumer is motivated to browse a website, each is more likely to consume (transact or
engage), and where each consumption delivers suitable value, then a reflective consumer gratification processdtidars

also influences the likelihood of revisif29].

Consumer involvement is another feature of websites. Involvement fits within social judgment theory [54] and today
involvement is often termed interactivity. Like involvement, interactivity is induced by a circumstance, a stimulus or an
occasiomand is an emotive arousal or a motivation into action [4],[43]. Some consider involvement a moderator to persuasior
[56], yet persuasion likely precedes involvement. In this study we consider involvement to be portrayed as website
interactivityi and invollement can be business and/or consumer generated.

Consumer website interactivity
The interactivity offered within a website is a positive consumer motivator [32]. Website interactivity gives consunggs a sen
of control and challenge, and also increadesr intention to engage with the website [3],[36],[60]. From a marketing

perspective, greater web interactivity | evels builg the
increase their connection with this website [41] d&st time visiting consumer (FTVC) or a muttme visiting consumer
(MTVC) . Added convenience, plus wusefulness and eturpnoy me

promotes the likelihood a revisit (MTVC) [58], and in websites with yeadd convenient access, interactivity (through
personalization functionality) incites FTVC and MTVC traffic [33]. Thus interactivity induces further traffic, and is&ksb li
to website functionality.
Hence, we propose the following website relatiopshi

H1: website interactivity influences website traffic
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Consumer website functionality
Psychology, computer science, engineering and benchmarking studies have dissected the website into their perceiv
functional comparison sections. To interpret and pama websites Cassidy and Hamilton [5],[6] typologically classify website
functionality under three domains (marketing, technology and aesthetic). They further divide each domain into nine differing,
but recognizable functional sections. Others have reredrnhe website contains functional sections and have deployed
gualitative, quantitative, or mixed method approaches to functionally divide specific areas of websites. Static welsites (con
providers that do not change) typically engage low levelsinétionality. Interactive websites (where degrees of change, and
allowing both business and consumer upgrades are available) typically engageetsicbf functionality. Dynamic websites
with a substantive range of connectivities (including social/foreedd, intelligent database responses, and customizable
features) typically engage higher levels of functionality. Thus functionality induces further FTVC and MVC traffic, aad great
functionality can provide consumers with more dynamic websites.
Hence, ve propose the following website relationship:

H,: website functionality influences website traffic

Consumer website posts
Functionality is linked with content postsparticularly posts into social networks. These external communications about the
websie can influence website traffic. Bai [2], Lee and Kozar [38], and Gerlitz and Helmond [21] recognize thatge&dd
and welli mpl emented external soci al medi a O pos whe® adadditionalt h e
awareness, a sensé belonging, and sometimes additional pleasure perceptions or experiences may be derived [40]. These
external social and informative post connections can motivate both FTVCs and MTVCs to pursue additional consumptior
options within the website [12],[52hnd to hold positive perceptions regarding its informative usefulness [42],[58]. The
combinations of positive social network posts (along wi
repetitively engage, and to add to MTVC traffigl]. Kabadayi and Gupta [33] show that at higher levels of relevant
consumeitargeted website content, website traffic increasespecially where each website content block is also suitably
promoted. Thus, external social and informative post conmectirecting consumers towards specific website inclusions
typically results in greater website traffic.
Hence, we propose the following website relationships:

Has: external posts (from social and informative connections) influence website traffic

H,: external posts (from social and informative connections) cwary with website functionality and interactivity

Consumer website traffic

The business website competes feverishly to establish its brand recognition, and to win consumer awareness [31]. Mar
businesses engage Google analytics to assess their consumers and to monitor their transactions (including retrieval «
i nformati on, purchasing, or engaging in discussions) bu
[11], andto monito when consumers shift into the website from t he
or Twitter). Traffic from social networks arises through differing social media connectivity approaches including emsjl, even
ads, newsgeleases,mnsorships, videos/webinars [55].

Other Internebased analysis toolslike Google analytics, offer reéiime data feeds suitable to track individual consumer
website pathways [25], However, social networks that link traffic back into websifgsally remain selective,
nongeneralizable, use poin-time reference points, and so deliver pdmtime social community traffic comparisons
[24],[27]. Hence, ad hoc changes to a website (or its connecting social network) complicate both the datamdpghee,
interpretation of website traffic algorithm calculations [59].

Consumer consumption

Online consumer consumption appears as either transactional, or usage, ordmwtdoading behaviour. This group
behavior typifies the FTVC [22],[23]. The MTV@ften pursues more creative behaviours such as uploading of their
consumeicreated content [1], [16]. Albuquerque [1] discriminates between FTVCs and MTVCs by assessing each group from
referral, search (browsing) and direct (or familiasitith-website) agagement perspectives. Toufaily [57] typologically
groups literature showing FTVCs differ from MTVCs in regard to the consumer, the environment, the product/service, the
company, and the websitebds characteni sniecaMTV&nd rabdfgges:
website.

Website design approaches

Early websites typified a static information design, and were initially described through qualitative research and simple
quantitative traffic studies [30],[51]. Gradually, as new siteh build tools emerged and exposed various reasons why
consumers visited, websites added interactivity. This allowed website consumers to communicate via set channels with tt
business, and moved website traffic studies further into quantitative appsof@jt{50]. With the emergence of social
networks, dynamic consumer changes in perception at times showed rapid website traffic shifts. Thus, traffic studies shifte
into the realms of psychology, with-@iepth benchmarking approaches engaging-resgtime computer science algorithm
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solutions [39], or poinin-time qualitative and/or quantitative studies [10],[37].

Website design approaches today

Website consumer traffic studies are now including the specifics of consumer belsadbras transactiahto-revisit traffic
studies [29],[56] or motivatiogonsumptioruser gratification studies [26], or expectatidogalty/revisiting studies. Such
website traffic studies engage computer science, engineering, or benchmarking style approaches (Lavd18t al. 2
[8],[371,[42].

FTVCs versus MTVCs traffic

Website traffic arises when FTVCs enter the website and explore its functional deliverables. FTVCs can be directed to thi
website, or they can be O6chanced Vv.iIMIVCs myisg themrelsite oecause theyh e
recognize it likely offers a consumptive deliverable that may meet one of their specific requirements. This typically involve
the consumer interacting with some functional aspect of the website, and can be gairggdhre website traffic [56]. Other
psychological links into the website arise from social networks and consumers are likely influenced by posts. Thus, as the
visiting behaviorsdéd differ, and f or t hrewebsit d&rafic forsFTMCE and u s s
MTVCs.

Website connection to consumers

Websites directly connect with the consumer. As different businesses pursue different consumer markets, and each offe
website content differencéstypically focused at informatigror socialconnection, or entertainment content [28]. Hamilton
and Tee [ 26] trisect these website content groupings Wwi
productionr el at ed) aspects, and doeagdingswiemebsikEadndumersl s nine altern

TABLE 1. SNS Consumer targeting matrix [26]

Interaction Participation Production
§ Create games, scenarios and/or Build creative tools for users'dail Connect users in real-time games
g line content. activities. and/or serious scenario
‘g Enable different user generated  environments.
g content sections for entertainme
= | W practices.
©} _ _S Enable interactions between use Support activities and interaction Enable and facilitate interactive
':( g g Build Chat functions. Build business's image on-line. social connections.
=8 g Build on-line communities. Create new solutions by learning
5 o fromdiscussions.
= I Provide product/service Create real-time reviews and Provide tools that enable daily
-% information and free downloads. product/service tests. practices.
£ Link business and offering to Clarify relationships between use Invite customers into the
-.g current activities that user and business (and its offerings). development of new offerings.
- advocates.

Each consumer group is motivated to choose their level (or aspect) of website involvement, and each consumer opts
consume either low, or medium, laigh levels of immersive conterith media [13],[19]. Website traffic from social networks

[16] can be further enhanced [13] with external contefdted posts [21] and with dynamic animatédeo content,
colourcontrasts, highlight images, and interaetlinkages [52] with other stimulating websites [14],[32]. Provided the
website remains suitably sequenced, and is of guality ¢
media increases, and this shows as an increase in webfite[#15]. Where contentich media is benchmarked, it can them

be consumet ar geted with online promotional mar keting to inc
more appealing designs, or with faster latest information technddlog | nt egrating the consum
sourcing packages [37]. As content enhancements and website coverage remain inconsistent this study adopts benchmark
and compares existing website functional features (and any added functiona fedatun c | usi ons) agai nst
benchmarking functional features.

Francis [20], Kim [34] and Zhu [61] classify the functional features of websites into likeness groups. Cassidy and Hamilton [
typologically refine existing quantitative wetesstudies into over 220 measurable functional featduether grouping them

into 28 functional (likeness) sets and fitting each set into one of three larger website domains (marketing, aesthetic:s
technol ogy) . Lawbs [ 37] e fandtidnal deatarédsiate disted and likenasgrozped. ahénithea t i\
websitebs content is enhanced its suite of functi ohfsal f e
greater (and targeted) content offers more reasons for ttsmer to engage with the website, it is likely to be a positive
consumer motivator, and is also likely to encourage greater consumer website traffic.

Hence, we propose the following website relationship:
Hs: websites providing a consumptive deliverabléo FTVCs positively influence MTVC website traffic
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WEBSITE-CONSUMER ENGAGEMENT MODEL
From the above literature, and hypothetical relationships, we note that where the website provides higher interaaivity, and/
higher levels of functional features andwhere SNS, blog and forum posts are provided by the business consumer traffic into
the website can be improved. We also note that FTVCs are typically-aivgded and visit for a single specific purpose,
whereas MTVCs have detailed or multiple agendairements.
The three independent variables (website interactivity, website functionality, and website posts) all show positiveamdriance
covary with website traffic. Both FTVCs and MTVCs draw on these offerings when deciding to engage. These independe
variables each link with the intermediate FTVCs, and all link with the final dependent MTVCs. Built from the above literature
derived hypotheses, we relate, and summarize, these consumer considerations of the businesslatetsitdiverables as

ourFi gur e 14 ohwabmeirt engagement model . 06
Website ~ Hy,
Interactivity T FTVC
Hlb
H2a
[ H ) Website H -Hs
4 Functionality %
Ha, T MTVC
Website o —
Posts Hap

FIGURE 1: WebsiteConsumer Engagement Model

METHODOLODY
As the businessés understanding generated from cotusyumer
follows others and engages full access to Google analytics to monitor its website traffic patterns. Hence, the website |
continually monitored and logged daily, and unique group traffic is segregated into FTVC and MTVC groups.

At set times the welite is stepby-step enhanced through the inclusion of functional development stages. These stages are
pre-determined and introduced based onlptench decisions, framed by the research team under the auspices of a sizeable

corporate team of experts drafvom five national website companies. These corporate experts included five marketers, three

IT leaders, two operations managers, and five social network managers. Each staged website inclusion represented a stepv
enhancement, specifically designed tdldhconsumer appeal, and so to generate further consumer traffic.

To minimize traffic interpretations, and to ensure real traffic comparisons, a new commercial website businesansdsan
modelled, feasibilitytested, financed, planned to completibailt, and launched in stages. This new website fills a current
business niche, has a substantive market reach, and after this 120 weeks study is absorbed by a large commercial enterpi
Normal market reach content procedures are appropriately included speci fic stages of the v
format and overall structure remains consistent.

Stage 1 of the website build is a one page static brochure. This simplest of sites is projected to deliver traffic $&tgd i
contentrich five page website. Stage 3 is a five, then seven page coittensite. It allows some simple consumer
interactivity such as image uploads, email, GPS location and weather. No externatitiafiig links are employed prior to

the Stage 4 blog/forum/Eae book/ posts website additions. These additic
and MTVC community. Stage 5 engages connecting with &I i
to those of a forthcoming major eveifhese majeeventdriven FTVCs or MTVCs typically visit our website by mistake, but

once they enter, we seek hold their interest in our texgiated activities. Stage 6 adds a diverse braading database of
supporting and complementary destinatiativities, suggestions and costings.

The consumer traffic is continually captured through Go:
traffic related to bounce, crawlers, and bots. Consumer traffic is analysed as elM@OFMTVC groupings across one
hundred weeks. The study captures each daydés traffic. )

running average curve approach [17]. This visual smoothing of the graphical traces highlights ctraffiovieends.

ANALYSIS AND DISCUSSION
This new business website operates in a blue ocean niche [35]. It is pdesigeed to capture high consumer appeal. Its
periodic modifications upgrade the website with additional functionality, and as shdviguire 2. Each staged-t@unched
offers a different and extended set of traffic drivers for the website.
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FIGURE 2: FTVC and MTVC website traffic (95 week timeline)

The one page static brochure website sees FTVC traffic rising, peaking@eming to almost zero. The MTVC traffic starts

later and reaches a lower peak before falling to near zero. Throughout this Stage 1 of website development no changes
additions are made. Thi sof-ddatmpd easn d eolhleaorige BGVCE, @lso hagsllow revisin - 6
rate and both traces follow a typical product life cycle (LC) trace [17].

Stage 26s stati c -hligned ang congextaalized contert,saddb additioraladadorys for FTVCs and MTVCs
tovisitor revisit) the business websi t-ehangiAgstrafiictagaidallsddcistomearnt e
zero. This stage shows an increase in website functionality does generate more traffic when compared to the less functior
Stage 1. fius H is supported for FTVCs and for MTVCs. Stage 1 sees most FTVCs do return as MTVCs (and that they check
on what is forthcoming for this new website). In contrast and in Stage 2, FTVCs see a typical static website but thesgreturn
frequently as MT\Cs.

Stage 3 introduces interactivity first as a five page site that allows for video views and additional information regarding
consumer related activitieshis increase in traffic just exceeded the Stage 2 traffic peak. Next further interactivityraewit c

is added. This includes consumer uploads, comments, and additional videos, conijpdaiilyg weather, and targeted
content. In line with K additional traffic is generated, and the change in FTVC traffic is both rapid and significant.

Figure 3highlights the traffic trend line for additional functionality inclusions, and does so for FTVCs (steeper trend) and for
MTVCs (flatter trend). This also supports.Hhe steeper line suggests that FTVCs are likely more influenced by new features
than areMTVCs (flatter trend).

Visiting
Consumers

First-time
visiting consumers

‘Website Traffic

Multi-time

‘-\ visiting consumers

Stagel Stage2 ! Stage3 ! Stageda ! Stagedb ! Stage5 IStage6
Time Block

FIGURE 3: FTVC and MTVC website traffic trend as functionality added (95 week timeline)
Stage 4a represents the forum, blog and facebook inclusions but it does not include posts or inputs from the business. Th
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FTVC traffic quickly subsides to the starting point of Stage 4b. Here, the business does make contributions with posts t
facebook and immediately a FTVC response is generated as a small peak. Two subsequent posts also drive small peaks. Tl
with not further jpsts the traffic steadily declines. This trend suggests external posts do influence the website traffic of FTVCs,
but not for MTVCs. Hence Hs partially supported.

Considering the traffic trend across Stages 1 to 4 functionalities, interactivitiesctandak posts drive FTVC traffic, and
again H is supported for FTVCs, but partially supported for MTVCs. Hengis idartially supported.

Figure 2 indicates Stage 16s FTVCs do return as MoarvVvCs.
subsequent stages of this study. Across all stages 1 to 6 consumptive deliverables (including functionalities, irdeaadtivitie
posts) influence and drive differing levels of traffic. Hence this provides some suppogtdomHinations.

CONCLUSION
I n summary, this study finds three independent varisabl e
H1, H2 and H3 are supported, and when all three covary, as shown in Figuris pakially supported. The shift of FTVCs
into MTVCs is more complex and is only partially supported.

FTVC6s are influenced by website functionalities, ofy th
external posts. As these levels broaden, the business influercmaebenore important in the continuous engagement of
FTVCs. This study did not provide clear evidence on how FTVCs migrate to MTVC status. However, some evidence suggest
functionality, interactivity and posts do play a significant role in attracting cosrstraffic. But, at what level of engagement

the FTVC is converted into a MTVC (and likely remain loyal), remains a challenge for the ongoing website business.

By including, and maintaining the currency of all the above six stages of website developtmestia comprehensive,
dynamic and interactive website solution, this study posits targeted websites can be successfully delivered for botldFTVCs ar
MTVCs.

This studyds approach to investigating c ecossunmeengagementt f i
model , & can be easily adapted and refined to suitiee.ndi vi
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HIGH-MOBI L1 TY WORKERSO6 EXPECTATI ONS OF MOBI LE BLU
Yuan-Hung Liu, National Chengchi University, Taiwan, 101356508@nccu.edu.tw
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ABSTRACT
The popularity of sm#éphones has provided new opportunities for mobile-foginesses in recent years. This study
implements a qualitative research design using the Delphi method and attempts to gain an insight into the expected value
m-business apps from the highobility wor ker sd per specti ve. Three major val ue
including ubiquity, time efficiency, and collaboration. We also conclude thateakkology fit is a key factor when pursuing
user satisfaction due to the limited screstre of smartphones. In the context ofbmsiness, users expect simple interfaces
instead of sophisticated functions or training sessions. The-M®rkonflict was investigated as a potential reason for
resistance to Abusiness; however, none of the imtewees in this study identified such conflicts.

Keywords:Enterprise mobility, Delphi research methodposiness, BYOD.
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HOW WEBSITE DESIGN QUALITY AFFECTS FLOW EXPERIENCE AND USER
SATISFACTION: A COMPARISON OF BEHAVIORAL AND NEUROSCIENCE STUDIES
Ting-Peng Liang, National Sun Yaen University, Taiwan China, tpliang@mail.nsysu.edu.tw
SinrFan Chen, National ChengChi Univeristy, Taiwan, sunny61030@gmail.com

ABSTRACT
The quality of website design is a main factor that affects user experience andtatisfdlh an ecommerce site. This has
been confirmed by many existing literature. However, most of these studies are based on user response through guestionn:
surveys. It is welknown that user responses are potentially inaccurate and are subjecthee ¢dommon method bias.
Recently, neuroscience method that takes advantage ofsaamific equipment to collect psychophysiological evidence has
gained much attention in social sciences and information systems. Therefore, it is interesting to comiadangs from
behavioral and neuroscience studies to see whether this new method may provide insights into our understanding of webs
design effect.

With the above purpose in mind, this study designed a field experiment on exisitiggewebsies in Taiwan and China.

Both behavioral and neuroscience methods were applied to collect data about their flow experience and user satisfaction. T
particular instrument for collecting brain wave data was apmiet electreencephalogram (EEG), which isseful for
measuring attention and relaxation. Our research model includes five main website design factors (convenience, aestheti
content, interactivity and customization) as independent variables, flow experience as a mediator, and user satigtiaction a
dependent variable. Our results indicate that all five design factors had significant impact on the flow experiencéand the f
experience had significant positive effect on user satisfaction in our behavior study. Our neuroscience study, howsver, s
different findings: only convenience, content, and customization had positive impact on the flow experience. Although the
effect of flow experience (measured by attention and relaxation) on user satisfaction still exist, bstjdlaeeR/alue is much

lower (reduced from 0.56 to 0.10). We argue that there are two possible interpretations: one is that the measurement we us
may not be able to capture the full flow experience as a questionnaire could do. Another alerting explanation is tisat previou
research on flow experience and user satisfaction may have overlooked the potential common metbsuehimsnalyzing

their data.

Keywords Neuros IS, website design, flow experience, user satisfaction.
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ABSTRACT
Mobile Instant Messaging (MIM) services such as LINE, WhatsApp, Facebook Messenger and WeChat have alread
established a mobile communication environment that extends beyond wordsiadd. As MIM provides an effective way
to communicate, it can improve workplace efficiency, whether within an organization or among offices spread around the
world. Nowadays, MIM has been widely accepted as both a social and work tool. The socialdntekatoad generated by
SNSs contributes to emotional exhaustion. Emotional exhaustion, on the other hand, leads to dissatisfaction and discontinuc
usage intentions. In the context of MIMs (since they are relative new apps), users whether arediqedyiéoce emotional
exhaustion that is generated by social interaction overload, and therefore discontinue their use of MIMs. In contrast t
traditional research on IS continued use in the past which defines dependence as a routine and unconsgatiernsage
MIMs offer a communication method that is faster and easier than phone calls or SMS. It is possible that MIMs bring people
closer by allowing their users to understand more of the situational matters related to their friends or family, without bei
limited by distance. Specifically, socigtoup functions offered by LINE can encourage users to join certain social groups (for
instance, family, colleagues, classmates, or friends). Group members can not only discuss common topics, they can also sh
their fiphoto albums, 0 enabling members to enhance their
feel a sense of being valued, loved, and needed. Although the mobility and accessibility of mobile devices allow users t
instantlycontact each other on MIMs and on réale basis, excessive use of MIMs, or MIM teckdependence, is likely to
generate sociaklated stress among their users. Therefore, this research attempts to explore the possibility that MIM
technedependency can alve nonrdetrimental effects, and considers the positive and healthy results from MIM
technedependency due to an increased sense of belonging.

The questions explored include: do MIMs users develop a positive teepemdence? Does this positive emotiorattion
encourage MIMs users to continue their use of MIMs? Since LINE is a relative newcomer to MIM, there is still a dearth of
research needed to explore issues related to using MIM as a research tool. This study considers how LINE combines a dive
range of communication approacBesuch as voice, texts, maps, pictures, photos, locations, video, andé avitlica variety

of community groups such as friends chat, group chat, dynamic news, and official accounts. It seems worthwhile to stud
characterists of LI NE&6s wusers in order to further explore the
a survey research on 685 LINE users, this study inferred that users make frequent use of LINE irténe loamly because

of four kinds of echnedependence: people, fun, information, and work. Such tedependence generates positive and

negative consequences concurrently. On the one hand, |
belongingness through friends, colleagues] fmily, this positive social and emotional reaction will make users satisfied
with LI NE, and thus increase continuous usage intention

that they experience social interaction overload riegpih emotional exhaustion.

Dependence on LINE leads to users experiencing pressure from both social message overload and social demand overlo
resulting in social interaction overload. This negative social and emotional reaction will cause a decrsassatisfaction

with LINE, thereby reducing the continuous usage intention of LINE. Based on these findings, we suggest thelatdNE
technedependence can enable users to increase their sense of positive social belongingness, but can afyativeusecral
interaction overload. It is concluded that the consequences of tdejpeadence are characterized by both positive and
negative emotions. Usersd evaluations of LI NE are si mul
factors.

Keywords Belongingness, continuous usage intention, emotional exhaustion, mobile instant messaging service, satisfactior
social interaction overload, techdependence.
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ABSTRACT
The higher education is facing many challenges today. These challenges are results of many reasons, suclsts gemgy co
economic condition, limited government funding, increased student diversity, lowered student readiness, and technolog
advances.

One of the most significant challenges resulting from technology advances is the growing popularity and acéeptiamee o
courses. Students often enroll in such courses for pragmatic reasons such as convenience, lower cost, and others. Althol
using different delivery methods, online courses are often treated the same as a traditigndhataceourses taken in a
classroom. They are accepted by colleges and counted toward degrees and graduation requirement. In many cases, they ca
transferred just like a regular class as long as the courses are offered by accredited institutions. Despite the conterns abo
quality and rigor of online courses, traditional institutions do not seem to have many options to fight against this tend. A
resul t, more traditional coll eges and wuniversiti eogsear e i
from other institutions. Some universities use online courses as a way to save many and increase capacity. Other use it
increase tuition revenue. The question about whether to accept online courses or not is no longer relevant. Onlineeourses h:
arrived. They will stay and prosper. The more important question for educators now is how to improve the quality and delivery
of online course and how to compensate the deficiencies of online courses.

Online courses have many forms. They can be offeredabitional college professors. Most elements in such courses remain
the same, except there is no classroom instruction. The instructors, typically professors, teach these class perklamally just
teaching a regular class. They design the curriculuedyme teaching materials, grade the assignments, and answer the
guestions themselves. The impact of such form of online courses are minimal. Typically, the enrollment (student count in :
class) is similar to a traditional class. Quality of such onlinesasuare viewed as more reliable, despite the lack of empirical
evidence.

A second form of online courses, the MOOC, are significantly different. The majority of MOOC provides course materials,
such as videos and slides, for s#lidy by the students. Sucourses are massive because they can be enrolled with thousands
of students. Practically, there is no limit on the enrollment, except server capacity. Due to the large number of enroliment
oneonone interaction between students and the instructoradarpossible. At the most, the questions are handled using
frequentlyaskedquestions (FAQ) systems. There may be aastfhinistered online exam at the end for a certificate. There is

no verification of student identity or proctoring to ensure the rdilialoif the test scores.

The third form of online course uses a hybrid structure. The professors design the curriculum and create the teacléng materia
The interaction with students is handled by the teaching assistants. For example one TA candittassigny ondundred
students. The TA can handled questions, grade assignments, lead online group discussions, and take care of otherscontingen
The number of teaching assistants can be increased to accommodate enrollment. The TA can sumnmepae student
questions and difficulties to the professors for aogyspon:
(1T i ndustry to handle technical probl ems repcerfomatd by
provide them high quality instruction by real professors, while individual needs are also fulfilled.

The key to implement such hybrid form of massive online courses is a large number of highly qualified TA. TAs have been ar
important component afollege education for years. Well qualified TAs can facilitate a positive interactions between students
and the professors. TAs can assist the professors not only in the design and implementation of the curriculum; they can al
serve as a liaison betweprofessors and the students to help obtaining valuable feedback for revising teaching approaches ant
raising learning outcomes.

Professors need to ensure TAs possess the required knowledge and skills to perform their jobs well. TAs need to be we
informed with not only the technical knowledge regarding the course materials, but also soft skills to deal with students
However, the differences in lifestyles, knowledge, and responsibilities between TA and professors could be significant. The
turnover rateof TA are high. Professors often face with new TAs every semester. These and other issues prevent effectivi
communication between TAs and professors and lead to TAs that are not adequately informed and skilled.

To address this issue, a university in Taiwcreated a blegased TA knowledge sharing platform. Blogs are an easy and
popular information sharing platform. Any Internet user can create a blog to share information and interact with others with
similar interest. Blogs can be used to build an iotmpus TA knowledge sharing system for experienced TA to sharing tips,
observations, and reflections with other TAs, especially the new ones. TAs can also use the blog to exchange teaating aids ¢
teaching materials. Such systems facilitate a knowkstigeng atmosphere among TAs and help them improve skills.
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A preliminary found that the knowledge sharing platform can affect theeBielicy of TAs, in addition to facilitating
knowledge sharing and distribution. The study also shows that TAs withdugh of control leads to high sefficacy, but

| ower effect of the knowledge sharing platform. The

i mp
from the knowledge sharing system as much as the others.

Keywords Teaching assiant (TA), knowledge sharing system, sefficacy, IS success model, locus of control.
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INCREASING INFORMATION TRANSPARENCY: IMPLICATIONS OF CONSUMER PRICE
POSI TI NG FOR COMSUMERS" BEHAVI OR AND A SELLEF
Xubing Zhang, Hong Kong Polyteclinuniversity, Hong Kong, msxubing@polyu.edu.hk
Bo Jiang, SHUFE, China, bjiang52@163.com

ABSTRACT

I n an attempt to gain a better position in haggl iostgd c o]
price is negotiable, the siount and transaction prices, etc.) before going to that seller. Although traditionally difficult to obtain,
such information is becoming increasingly available due to consumer price posting (CPP), whereby consumers post and she
their purchase price infmation on the Internet. In this analytical study, we consider a market in which a seller, who chooses
between a fixed price policy and a haggling policy, serves two types of consumers who differ in their willingness to pay anc
haggling costs. We exploeow CPP can affect consumersd behavior and t
the associated prices). In the absence of CPP, our model featuresiddd/ancertainty: the seller does not know individual
consumer 0s t yfipdet ogtimalto isé aihagglmag policy to price discriminate consumers, whereas consumers do

not readily observe the sellerés cost type and prileing
the presence of CPP, consundfersuncert ai nty about the sellerds pricing |
transparency, i nhibit consumersé acceptance of a patsted

consumers and hurt the seller. Howewair analysis shows that CPP can lead to fewer purchases, higher prices and even a
greater seller profit. It further shows that although CPP surely increases information accessibility, it can also rechocenthe
of information available to consumefidiese results are in sharp contrast to the conventional wisdom in the literature.

Keywords Consumer price posting, UGC, social media, price haggling, price discrimination, information transparency.
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ABSTRACT
Information quality of ecomme ce websites has been considered as one of
and intention to purchase from the websites. There are two main objectives of this study. The first objective is to study hov
userso6 (1) e x gisactiors towasdnrdormatiordqudlit? gfaranserce websites change over time. The second
objective is to compare usersd expect atdmmerce websitds. Theadath s f ¢
were collected twice from Thai Internet useThe first data collection was in year 2011 with 365 usable responses and the
second data collection was in year 2014 with 416 usable respor@sts Bnd Pairesamples -tests were applied to the
collected data. The hypothesis testing results revella t usersd expectati on sconmnenesr r d

websites have increased significantly from 2011 tos<®14
and Ocompletenessd qual it nfanmion quility eoff sotnmesca tvebsitésahave iinoreased t o
significantly in all attributes of information giomslni ty.

all aspects of information quality towarecemmerce websites, yrears 2011 and 2014.
Keywords:Information quality, ecommerce, user expectation, user satisfaction, data quality.

BACKGROUND AND SIGNI FICANCE OF THE STUDY
Websites have become very important channels for businesses to communicate witbdimsireececustomers. A number of
studies reveal that information quality is one of the important factors to measure website quality [1][3][6], and wéibgite qua
|l eads to customerdés trust, purchase i nt e ndanDram[17]sadied uséri n al
expectations and ranking of quality factors in different website domains. They reported that customer quality expectation:
change over time.

Most studies on data and information quality measure quality attributes such asya@mrractness, timeliness, completeness,
relevancy, and reliability. Other researchers developed different and more complicate frameworks to measure data c
information quality [7][8][15][16].Original researchers in this field include Wang and StroByvho developed a framework

with 15 quality attributes to measure data and information quality. These 15 attributes are grouped into four dimensions whic
are (1) Intrinsic quality (accuracy, objectivity, believability, and reputation), (2) Context yqegievancy, timeliness,
completeness, valemdded, and appropriate amount of data), (3) Representational quality (ease of understanding,
interpretability, representation, and concise representation), and (4) Accessibility quality (accessibility arsbandgs).

According to Thailand Internet User Profile 2014 by Electronic Transactions Development Agency (Public Organization)[5],
the top three reasons Thai Internet users decide to do online shopping are attractive discount or promotions dteshe webs
(72.1%), high quality of information on websites (67.3%), and website security system (65.2%). Since information quality can
lead to higher purchase intention frorc@mmerce websites, it is very important to understand which quality attributes
custoners expect and are still not satisfied withcddnmerce vendors can focus on improving those specific quality attributes

of their websites andmprovec ust omer sdé satisfactions. This study wuses
framework [15] tomeasur e Thai I nternet usersd expectat i-oommercand
websites and examines how usersdéd quality expectations ar

The remainder of this paper is organized into four sectiortdioBe2 is an explanation of information quality dimensions and
attributesusedin this research. Research objectives, hypotheses, research instrument development, and data collection are
Section 3, Research Methodology. Data analysis and hypothetiig) tessults are included in Section 4. And, finally,
conclusion is presented in Section 5.

INFORMATION QUALITY DIMENSIONS AND ATTRIBUTES
As mentioned earlier, Wang and Strong [15] proposed data and information quality aspects that are important to dat
consumers and can be applied with Internet users. Their framework consists of four quality dimensions with 15 attributes. Th
four dimensions are (1) Intrinsic quality, (2) Context quality, (3) Representational quality, and (4) Accessibility quality.
Quality dimensions and attributes in each dimension as well as their meaning are presented in Table 1.
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Table 1: Quality dimensions, attributes in each dimension and their meaning (from Wang and Strong [15])

Quality Dimension Attributes Meaning
Data is certified, errefree, correct,
1. Accuracy .
precise
- 2. Objectivity Unbiased, objective
Intrinsic - — -
3. Believability Believable
. Reputation of the data source,
4. Reputation reputation of the data
1. Relevancy Applicable, relevant, interesting,alsle
2. Timeliness Age of data
Breath, depth, and scope of informati
3. Completeness . :
Contextual contained in the data
Data give you a competitive edge, da
o bl add value to your operation
5. Appropriate amount The amount of data
of data
1. Ease of understanding Easily understood, clear, readable

. Interpretability

Interpretable

Repesentational

. Representational

consistency

Data are continuously presented in th
same format, consistently represente
consistently formatted, data are
compatible with previous data

Well presented, concise, compactly

4. Concise representation represented, wethrganized, well
formatted, format of data
1. Accessibility Acc_essible, retrievable, speed of acce
available
Accessibility Data cannot be accessed by
2. Access secusyi competitors, access to data can be

restricted, secure

Research Objectives

The objectives of this research are:
fto
fto
Tfto

RESEARCH METHODOLOGY

st udy expectationgosvard irfodmation quality of-eommerce websites changeeo time
st u d y salistastiongsiosvard irfodmation quality of-eommerce websites change over time
¢ 0 mp a&xpectatiossedsaisfactiongoward information quality of-eommerce websites.

To fulfill these research objectives, an eéngal study was conducted with two data collections, one in year 2011 and
another one in year 2014. The data were collected from Thai Internet users on their expectations and satisfactions towa
information quality of ecommerce websites. After that, tiddical analysis, both descriptive and referential statistical analysis
were performed on the collected data.

Hypotheses

There are three main hypotheses in this study.

H1: Usersd expectat i on scomnemawebsites incieasemiimd. i on qual ity of e
H2: Usersd satisfact i onmmmexewebsitesincredse oventimei on qual ity of e
H3: Usersd expectat i on scomnemawelsites ard highentaah their satisfpctians.i t y of e

Research Instrument Development

A self-report questionnaire was selected as the research instrument in this study. There were five demographic questions
gender, age, education level, occupation, and Internet usage experience. Respondents were also asked to give example
e-commerce websitesvhich they have visited. After that, the respondents were asked to rate their expectations and

satisfactions toward information quality ofceo mmer ce websi t es. Each of 15 qual i
framework [15] was measured using afy@ nt score ranging from 1 for Al east e
(for satisfaction), to 5 for fAmost expect eTdha traisfatom of B5x p e ¢
qual ity att r onlthe testerihairdeat adopted from Rattanawicha, Tangmanee, and Gullep [13].
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Data Collection

The data in this study were collected twice, in year 2011 and year 2014 fromepeetEd questionnaires. 500 questionnaires
were collected each year using a convereesampling, from Internet users in Bangkok and Greater Bangkok area in Thailand.
For year 2011, 135 questionnaires were discarded becaus:ce
all quality factors, leaving 365 usable respanger year 2014, 84 questionnaires were discarded for similar reasons, leaving
416 usable responses. A summary of demographic information of respondents is shown in Table 2. The samples in year 20
and year 2014 were about 60% female. 40% of them weaveebe 20 and 29 years old. Major part of the respondents had

Bachel ordés degree, were company employees, and had more
Table2: Summary of respondentso6é demographic inf
Demographics Distribution in Year 2011 Distribution in Year 2014
Number of usable responseg 365 416
Gender 35.9% male 38.7% male
64.1% female 61.3% female
Age 9.3% < 20 years old 8.9% < 20 years old
41.9% 20-29 years old 40.4% 20- 29 years old
32.9% 30- 39 years old 35.8% 30- 39 years old
12.1% 40- 49 years old 9.9% 40-49 years old
3.8% > or equal to 50 years old 5.0% > or equal to 50 years old
Education level 18.7% with no university degree 31.0% with no university degree
63.8% wi th Bachel or 69565% wi th Bachel or 65
175% wi th Master 6s (¢125% with Master 6s ¢
Occupation 15.6% Student 17.3% Student
54.8% Company Employee 45.2% Compaly Employee
15.9% Government Officer 19.7% Government Officer
7.1% Business Owner 8.9% Business Owner
6.6% Other Occupations 8.9% Other Occupations
Internet Experience 3.3% <1 year of experience 1.0% < 1 yearof experience
23.3% 17 5 years of experience 25.7% 17 5 years of experience
36.7% 67 10 years of experience 26.7% 67 10 years of experience
36.7% > 10 years of experience 46.6% > 10 years of experience

DATA ANALYSIS AND HYPOTHESIS TESTING RESULTS

Changes of Usersod6 Expectat i o-nosnmearoe Websitds | nf or mati on Qual it
Descrigive Statistics

E-commerce wedites which respondents visited include, for examples, www.ebay.com, www.amazon.com, www.agoda.co.th,
www.tarad.com, www.pantipmarket.com, www.chulabook.com, www.7catalog.com, www.nokair.com,
www.weloveshoppingom, and www.ol . co. t h. Figure 1 and Table 3 indicate
information quality of ecommerce websites have increased in year 2014 (from year 2011) in all attributes of information
guality. Users had veriynelsisgbh aemxdp edcAtcacteiscsnshiiln ty i maral i t i
I n 2014, users also pay much attention to 6Relevancyd o
Understandingdé quality.

Referential Statistics

Toanswer how I nternet wuser sd ex peoheace websites changedram year POAI toyeana t
2014, ttests were performed on the collected data. Differences of mean values between expectations toward informatio
quality in year 204 and year 2011, and results of hypothesis testing at 95% level of significance are presented in Table 3.

Hypothesis H1 testing results indicate that Thai Internet users digrdicantly higherexpectations toward information
quality of ecommerce webst es f or al | attributes of guality, except
expectations in year 2014 are higher than those in year 2011, but not significantly higher.
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Figure 1: Usersd Expectat i o+wasnmérae Wabsitgs i 201fl and 2084t i o n
Tabl e 3: Usersd Expect at i oncmmeca\Webgites In @flloand2814,i o n
and Hypothesis Testing Results
Expectations Expectations Diff erences of Expectation
Information Quality in in between
Dimension Year 2011 Year 2014 Year 2014 and Year 2011
Mean| Std. | Rank | Mean| Std. | Rank | Mean| Std. | Rank | Sig.
Intrinsic Quality
Accuracy 3.99 | .902 7 4.18 | .810 5 0.19 | .061 4 .002
Believability 3.92 | .808| 11 4.08 | .805 9 0.16 | .058 6 .006
Obijectivity 3.75 | .964| 14 4.03 | .862 12 0.28 | .066 1 .000
Reputation 3.97 | .908 9 4.15 | .826 6 0.18 | .063 5 .005
Contextual Quality
Relevancy 4.04 | .904 5 4.24 | .815 2 0.20 | .062 3 .001
Value-added 3.85].931| 12 4.05 | .885 10 0.20 | .066 3 .002
Timeliness 4.16 | .869 1 4.22 | .812 3 006 | .061| 11 | .300
Completeness 4.01 | .882 6 411 | .852 8 0.10 | .063| 10 | .134
Appropriate Amount 3.80 | .907| 13 4.04 | .823 11 0.24 | .063 2 .000
Representational Quality
Interpretability 3.92 | 909 | 11 411 | .876 8 0.19 | .065 4 .003
Ease of Understanding 4.08 | .837 3 420 | .787 4 0.12 | .059 9 .033
Representation 3.98 | .849 8 411 | .860 8 0.13 | .062 8 .033
Consistency
Concise Representation | 3.94 | .922| 10 412 | .857 7 0.18 | .065 5 .005
Accessibility Quality
Accessibility 4.13 | .878 2 4.29 | .793 1 0.16 | .061 6 .012
Access Seaity 4.05 | .926 4 4.20 | .893 4 0.15 | .066 7 .026

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Deceftthe2®BL4
143

Qual



Rattanawicha& Tangmanee

4.50

4.30

-

=

(=)
P
[
by

U 3.99 3

3.88 3.88 3.87 386 = [ I

Satisfaction
[¥5)
8

=
=
S

— OYear 2011
OYear 2014
3.50

3.30

Figure 2: Usersd Sati sf act i-commerde websitesdn 201h dnd20dat i on Q1

Tabl e 4: Usersd Satisfact i ocommetcoWehsited in R0Alfandr26id4,t i on Qu ¢
and Hypothesis Testing Results

Satisfactions Satisfactions Differences of Satisfactionsg
Information Quality in in between
Dimension Year 2011 Year 2014 Year 2014 and Year 2011

Mean| Std. | Rank | Mean| Std. | Rank | Mean]| Std. | Rank | Sig.

Intrinsic Quality

Accuracy 3.72 | .855 4 3.91 | .802 7 0.19 | .059| 10 | .001
Believability 3.65 | .824 8 3.88 | .773 8 0.23 | .057 7 .000
Objectivity 3.50 | .909 13 3.75 | .840 13 0.25 | .063 6 .000
Reputation 3.66 | .893 7 3.88 | .892 8 0.22 | .065 8 .001
Contextual Quality
Relevancy 3.80 | .867 1 4.03 | .825 2 0.23 | .061 7 .000
Value-added 3.59 | .918 10 3.87 | 911 9 0.28 | .066 4 .000
Timeliness 3.72 | 1.011 4 3.99 | .868 3 0.27 | .068 5 .000
Completeness 3.62 | .928 9 3.81 | .896 11 0.19 | .066| 10 .005
Appropriate Amount 3.56 | .916 12 3.77 | .842 12 0.21 | .064 9 .001
Repesentational Quality
Interpretability 3.58 | .935 11 3.86 | .873 10 0.28 | .065 4 .000
Ease of Understanding 3.74 | .935 3 4.03 | .805 2 0.29 | .063 3 .000
Representation 3.68 | .912 5 3.93 | .830 6 0.25 | .064 6 .000
Consistency
Concise Representation | 3.67 | .939 6 3.95 | .843 4 0.28 | .065 4 .000
Accessibility Quality
Accessibility 3.76 | .969 2 4.09 | .817 1 0.33 | .065 2 .000
Access Security 3.59 | .987 10 3.94 | .884 5 0.35 | .068 1 .000
Changes of Usersodo Satisfact i-oommerceWebsitesd | nf or mati on Qual.
Descriptive Statistics
It is found from Figure 2 and Table 4 that similar to

e-commerce websites are higher in year 2014 than those in year 2011 for all attributes of information quallavie seny
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high satisfactions in 6Accessibilityd, ORelevancyd4. and

Referential Statistics

To study how I nternet usersd s-aammerde aebsitestangs fromyema201d to iyearf o r
2014, tt est s were again performed on the collected dat a. C
information quality in year 2014 and year 2011, and results of hypothesis testing at 95% level oasiiire presented in

Table 4.

Hypothesis testing results indicate that Thai Internet usersdigwificantly highersatisfactions toward information quality of
e-commerce websites for all attributes of quality. Hence, Hypothesis H2 is accepted.

Compari son of Usersd Expectations and SacomnefceaVebsitesns t owar d
Descriptive Statistics

Figure 3 and Figure 4 show that, in year 2011 and year
informationquality of ecommerce websites for all attributes of information quality.

4.50

4.30

-+
[y
o

Year 2011

Average Score
L)
W
o

w
|
o

O Expectation
Satisfaction

Figure 3: Usersb6 Expectations and Samhmesd\debsitesimB04l t owar

Referential Statistics

To compare the differences between Internet s expect ati ons and s at i-eofmmece,iwe n s
performed pairedamples-tests on the collected data. Comparisons of mean values between expectations and satisfactions o
information quality and results of hypothesis testin§5#6 level of significance are presented in Table 4, for year 2011, and in
Table 5, for year 2014.

Table 4 indicates that, in year 2011, Thai Internet users bigwificantly higherexpectations than satisfactions toward
information quality of ecommere websites for all attributes of quality. The biggest gaps between expectations and
satisfactions are those of O0Access Security6, O6Timelines:c

For year 2014, we found similar results from Table 5 that userssigniéicantly higherexpectations than satisfactions toward
information quality of ecommerce websites for all attributes of quality. However, for year 2014, the biggest gaps between
expectations and satisfactions ar eities. from Taldeptandddble ® Co mp | et ¢
Hypothesis H3 is accepted.
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Figure 4: Usersd Expectations and Samhmesd \debsitesimB0d4 t owar
Table 4: Comparison of Usersdéd Expect at yaoBsommeanicd Websitési s f a c

in Year 201land Hypothesis Testing Results

Differences between
Information Quality Expectations Satisfactions Expectations and Satisfactior
Dimension in Year 2011

Mean| Std. | Rank | Mean| Std. | Rank | Mean| Std. | Rank | Sig.
Intrinsic Q uality
Accuracy 3.99 | .902 7 3.72 | .855 4 0.27 | .841 8 .000
Believability 3.92 | .808 11 3.65 | .824 8 0.27 | .804 8 .000
Obijectivity 3.75 | .964 14 3.50 | .909 13 0.25 | .837 10 | .000
Reputation 3.97 | .908 9 3.66 | .893 7 0.31 | .920 6 .000
Contextual Quality
Relevancy 4.04 | .904 5 3.80 | .867 1 0.24 | .900 11 | .000
Value-added 3.85 | .931 12 3.59 | .918 10 0.26 | .875 9 .000
Timeliness 4.16 | .869 1 3.72 | 1.011 4 0.44 | 1.059 2 .000
Completeness 4.01 | .882 6 3.62 | .928 9 0.39 | .906 3 .000
Appropriate Amount 3.80 | .907 13 3.56 | .916 12 0.24 | .997 11 | .000
Representational Quality
Interpretability 3.92 | .909 11 3.58 | .935 11 0.34 | .992 5 .000
Ease of Understanding 4.08 | .837 3 3.74 | .935 3 0.34 | .886 5 .000
Representation 3.98 | .849 8 3.68 | .912 5 0.30 | .912 7 .000
Consistency
Concise Represeritan 3.94 | 922 10 3.67 | .939 6 0.27 | .978 8 .000
Accessibility Quality
Accessibility 4.13 | .878 2 3.76 | .969 2 0.37 | .962 4 .000
Access Security 4.05 | .926 4 3.59 | .987 10 0.46 | .963 1 .000
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Table 5: Comparison of User so6 bormaiontQadlity af B-scommeancd Websitdsi s f a
in Year 2014and Hypothesis Testing Results

Differences between

Information Quality Expectations Satisfactions Expectations and Satisfactior
Dimension in Year 2014

Mean| Std. | Rank | Mean| Std. | Rank | Mean| Std. | Rank | Sig.

Intrinsic Quality

Accuracy 4.18 | .810 5 3.91 | .802 7 0.27 | .809 3 .000

Believability 4.08 | .805 9 3.88 | .773 8 0.20 | .772 8 .000

Objectivity 4.03 | .862 12 3.75 | .840 13 0.28 | .837 2 .000

Reputation 4.15 | .826 6 3.88 | .892 8 0.27 | .859 3 .000

Contextual Quality

Relevancy 424 | 815 2 4.03 | .825 2 0.21 | .774 I .000

Value-added 4.05 | .885 10 3.87 | 911 9 0.18 | .772 9 .000

Timeliness 422 | 812 3 3.99 | .868 3 0.23 | .834 6 .000

Completeness 4.11 | .852 8 3.81 | .896 11 0.30 | .812 1 .000

Appropriate Amount 4.04 | .823 11 3.77 .842 12 0.27 | .851 3 .000

Representational Quality

Interpretability 411 | .876 8 3.86 | .873 10 0.25 | .918 5 .000

Ease of Understanding 4.20 | .787 4 4.03 | .805 2 0.17 | .852 10 | .000

Representation 411 | .860 8 3.93 | .830 6 0.18 | .812 9 .000

Consistency

ConciseRepresentation 412 | .857 7 3.95 | .843 4 0.17 | .778 10 | .000

Accessibility Quality

Accessibility 4.29 | .793 1 4.09 | .817 1 0.20 | .856 8 .000

Access Security 4.20 | .893 4 3.94 | .884 5 0.26 | .913 4 .000

CONCLUSION

This study has two main objectives: (1) to stitdpw user s6 expectations and satisf
ecommerce websites change over ti me, and (2) to compare
e-commerce websitesnformation quality is measured usiigb qual ity attri butes from Wan
Based on two data collections, in year 2011 and yeianr 20:
quality of ecommerce websites are significantly higher when tpasses. This is consistent with study by Zhang and von
Dran [ 17] t hat quality expectations changes over ti me.
quality of ecommerce websites are significantly higher in year 2014; theeea s t i | | big gaps bet wee

satisfactions toward information quality occemmerce websites, as show in Figure 5 and Figure 6. In year 2011, from Figure
5, users had O6highdé or O6very hi gdomeea\pebsies.dowewemthe satisfagtoomsd
wer e at onlFyi gluhriegh6d ilnedvieclaat es that in year 2014, wusers [
ofecommerce websites, but the satisfactions are mostly at

Resultsof this study can be used as a guideline for web vendors to improve information quality on their websites. For example

6Compl etenessd and O00Objectivityd qualities of informati
expectations ah sati sfactions in year 2014. Mor eover, web wven
6Accessibilityé qualities since users have very high exfy

For future research, similar studies can donducted for different website domains, for exampigowernment websites,
financial/banking websites, entertainment websites, and so on, in order to learn and compare important information qualit
attributes for each domain.
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INTERPERSONAL INFORMATION PLATFORM REINFORCES THE SIGNIFICANT
NATURE OF STRUCTURE COST IN LATENT TERRORIST ACTIVITIES 6 ATRIAL OF THE
BIGGEST IM & WEB PORTAL FROM CHIN A
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ABSTRACT
This paper empirically examines a st anomnumcatiegwath epch laeri j e ¢
terrorist on an Interpersonal Information Platfo(m | P) , and examines what factors
intensi fied, drawing on two tests that g u inadiry sand tsharing f h e n

terrorism information through 1IP of QQ group and NETEASE web portal from China. The interesting research results are
informed of the administering authority could optimize the structure cost and value of posting to adjust thee struct
characteristic and behavior of posting in order to keep within limits in latent terrorist activities.

Kewwords Interpersonal information platform, structure cost, terrorism information dissemination

LITERATURE REVIEW
The past literature on terrariactivity primarily focuses on what characteristics of society and economy would make people
likely targets for terrorist acfd]. Keohane and Zeckhaudei define four mechanisms by which a government may combat
terrorism: reducing the stock of terrsis, limiting the flow of resources to terrorists, taking averting actions, and taking
ameliorating steps, and further Edieal J. PirfBérfocus on two defensive measuedeployment of physical resources, an
example of an averting action, and issuancearings, an example of amelioration. However, In the digital world of today,
i nformation technology greatly promotes interpersoneal C
individual experience and beauty moment to sagl, @mon, the most frightening thing is IT also to be used successfully by
terrorist. It is widely recognized that terrorists, like transnational groups that organize in networks composed ofrsopaller g
called cells, communicate frequently by wedised bannelg4]. And it is both popular for terrorists aedunterterrorists to
adept at using the internet social network to spread their ideas.

Anson Yuanxi Liang et a[5] describes a framework of intelligent environment with sraative objects for csd simulation

to analyze group behavior and evacuation safety under terrorist circumstance. -CeunteSocial Network Analysis and

Intent Recognition (GBNAIR) work focuses on development of automated techniques and tools for detection and tracking of
dynamicallychanging terrorist networks as well as recognition of capability and potential [@feht the period 2002010,

the Global Terrorism Database(GTD) comprised 28200 terrorist incidents, more than 115000 facilities beind @fféetdd
Athakorn Kengpol et al[7] presents main effects like terrorist population and distribution(distance and time interval of
incidents), and factors just as successful rate of attack, security rating, political factor, threat policy, sociologtdl, ta
locdion, urban environment, attack proposal, victims and time on terrorist behavior. Urs E. Gattiker & Helen Kelley utilized
the theory of moral development to determine whether users develop a moralizing or a permissive stance regarding ethic
dilemmas invtving computer technology (i.e., computer viruses, distribution of a violent, sexual, and racial game, and
encryption) and helped to further reduce risks and vulnerabilities of systems by identifying computer actions deemed ethicall
acceptable by usef8]. D. Keep et al[9] present an approach to the modelling of human interaction in complex environments
and its application to a security related scenario. To inspect the structure character of terrorist network, Jareet RIK8ller

point out the sticture and capabilities of a terrorist network and take a structural perspective to the challenge of addressing
terrorist networks and show how various strategies impact the structure of the network in terms of its resiliency antbcapacit
carry out fuur e attacksemdmtedo Aiamaxl ysis method for terrori st :
thefAmultiple relationshipsd among peopl e, organi zations
Tur ki st an o tigs[al] GudlauinesRoelsaandtXuanming §iP] study how social planners can manipulate reference
points and reference groups to make full use of social comparison effects, and conclude that the optimal reference structu
depends critically on the mode sidcial comparison effect at our recommendations

The rest of the paper is organized as foll ows. Section
in disseminating and sharing of terrorism information through Interpersomaimafion Platform(IIP). Section 3 discusses

our research methodology, for measuring the impact on structure characteristic and analyzing the structure mechanism. Sect
4 presents a numerical study, which explores the impact of the various varialllespenformance of structure cost reflected

in doing some latent terrorist businesses on IIP. Section 5 discusses the implications of this research for theorgand practi
Section 6 concludes the paper with a discussion of possible extensions.

EXPERIMENT PHENOMENON
Introduction
Summarizing these |iteratures, this research M sotaledes N
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distribution, diversity and homogeneity of community interactioaselectronic community which made up groups of
individuals that participate in online contact and information sharingthrenishformation retrieval theory(Manning and Schutz,
2000') that uses these indices to examine the relationship of changing interconnectivity, searching, and screening, &
fisutcrt ured characteristic. Two uncorrelated tests had be
istructureo characteristic in di sseminating and shari
Platform(lIP), and got a vgrinteresting result that different contents or disseminating ways of terrorism information been
transferred unconsciously to different objects among | I
transferring cost, just as beingree businesses into enterprise network gone enterprise to a mountain of network structure cost
according to structural holes theory.

The first test aimed for what characteristic terrorists had and how they done work when they contacted such bloodcurdlin
attack messages on an IIP. Due to considering myself security and unnecessary trouble, this test was to play a reajority of
parts in working for a satisfactory outcome in discovering the structure cost been and had a significantly effect oingransfer
attack activity information among dangerous men by QQ group(an Interpersonal Information Platform). Explosive growth in
computermediated and networked communications can shrink distances and facilitate information exchange among people ¢
various backgronds, who also have the potential to fragment interaction and divide i@jps

The second test focused on whether it was more prominen
mobile terminal. This test mostly relied on thevsechannel of NETEASE web portal, been googling these items such as
terrorist activities, terrorism, ansiocialism, anthuman, antigovernment, gangs, organized crime, and then read all comments
of one news concerning terrorism to analyze the existentesof r uct ur eo i n spreading a grea

ANALYSIS

The first test

There were three purposes in the first test to cheek th
information dissemination to latent terists through IIP.

(DIn the past several months, applications to me to join into each of group of seven different title QQ groups respectively
around terrorist activities, terrorism, asticialism, anthuman, antigovernment, gangs, organized crimhenéehad an chance

to be a lurker, taking part in those groups and could r
to them, and then could start my research test, only to

There are some samples of the test records as the following table. It gives fourteen columns, including the type of QQ grou
QQ member numbers from a representative QQ group, once a posting time, time of duration in this discussion(unit: minute
the nuntber of posts, key words of this discussion, times of repetition to key words, the number of interval posts to key words,
key words initiating from group host or main participants, the number of members in this discussion, the number of main
participants irthis discussion, group host or main participants are authority, group participants present hierarchy, the numbe
of posts from group host or main participants. For example, a record of terrorist activities QQ group listed in Jan. 3, 2014
20:09 PM shows deping 245 minutes in discussion, 105 posts, 7 times of repetition to key words, 14 interval posts to key
words, 11 members in this discussion, 3 main participants in this discussion, 73 posts from group host or main partitipants,
group host or main pacipants are initiator, authority, and hierarchy.

Table 1 Samples of test records

Key Words
y . . Group Hostq Group Posts from
QQ . . Group Host| Postingl  Main . L
Posting Time of ) . - Main Paticipanty Group Host
QQ Group Member __. . |Post{ Times of|Interva] or Main Man |Participant .. .
Time |Duration . . Participants| Present or Main
Number Repetitior] Posts| Participants|Number, Number . . -
. are Authority Hierarchy| Participants
are Initiator
: Jan.
terronst | 9o 132014 245 [105| 7 14 Y 1 3 Y Y 73
activities (20:09
Mar.
terrorism| 76 15‘501 161 |131 12 11 Y 13 4 Y Y 58
(10:12
anti Apr.
socialism 130 |8,2014 136 |164 11 12 Y 17 3 Y Y 36
(15:30
anti Jun.
97 (18,201 24 29 2 4 N 4 1 Y Y 5
human 4

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Deceftthe2®BL4
151



Zhuang, Liu& Huang

(21:07
antk Jul.
oo | 190 162014 37 | 89| 5 8 N 9 2 % Y 13
9 (11:47
Aug.
gangs 479 13'4201 39 69 7 5 N 13 2 Y Y 11
(22:13
Sep.
organized oo 125201 oo 19171 14 5 Y 19 4 Y Y 39
crime 4
(17:40

Table 2 Model notation
notation definition
SC Structure cost
MemNum | QQ Member Number
PosTim Posting Time
TimDur Time of Duration

Pos Posts
TimRep Times of Repetition
IntPos Interval Posts

PosMNum| Posting Man Number
MaiPNum | Main Participants Number

PosGH Posts from Group Host or Main Participants
Ini Group Host or Main Participants are Initiatol
Aut Group Host or Main Participants are Authgri
Hie Group Participants Present Hierarchy

\% Value of posting

Utility Utility of posting

Further correlation analysis of these test subjects by total 140 discussions from 20 discussion records collected by each
group of seven different title QQ a@ups presents as following. It is not obviously correlated to several couples of variables,
just as QQ member numbers and times of repetition to key words, QQ member numbers and the number of interval posts
key words, QQ member numbers and group hostnam participants are authority, QQ member numbers and group
participants present hierarchy, time of duration in this discussion and key words initiating from group host or masmparticip

key words initiating from group host or main participants d&ednumber of interval posts to key words, the number of interval
posts to key words and group host or main participants are authority, the number of interval posts to key words and grou
participants present hierarchy, key words initiating from groupdrastain participants and the number of main participants in

this discussion, besides, there are obviously correlated.

Hence, there are significant positive correlations bet
Hierarchy,times of repetition to key words and the number of posts from group host or main participants, and more posts
more the number of members in this discusgiopo st i ng man number ), as to prove t

transferring latent teorist activities through IIP.

Table 3 Correlation analysis

MemNumTimDur Pos TimRepIntPos Ini  PosMNumMaiPNum Aut Hie PosGH

MemNum
TimDur | 0.896"
Pos | 0224 0.726"
TimRep | 0.039 0.418" 0.761
IntPos | 0.106 0.639" 0.597" 0.231"
Ini 0.345 0.049 0.140 0.161 0.055
PosMNum 0.451 0.658" 0.931" 0.78§" 0.482" 0.217"
MaiPNum| 0.287 0.561" 0.725" 0.774" 0.498" 0.082 0.769"
Aut 0.198 0.491 0.333 0.470° 0113 0.345" 0538 0.617"
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Hie 0.187 0.418 0.306 0.507° 0.098 0.401" 0561 0.546 0.955
PosGH | 0.226 0.846" 0.777" 0.549" 0.677" 0.145 0.733" 0.775 0.505 0.499"
(2) For the sake of comparing the 0 sationwftdrrarisneinformahoama@Q® er i

group gathered by dangerous men(terrorists, extremists, etc.) to in a QQ group gathered by normal men, the first test divids
into two parts, one of which was a piece of attack activity information being made uprenoheed in the QQ group gathered

by dangerous men, and then assessed the law of these messages spread out, and the second part was being done to th
group gathered by nor mal men as the same mdaesbhetwegreastackerd u st

and normal users is referred to as its discrimination alflli}; The different behaviors and rules of information dissemination

list on the following table.

As the same attack message announced in the QQ group gathered by dangerand gathered by normal men respectively,
it was conspicuous different in dividing the number of posts from group host or main participants by the number of posts, an

it was of higher value to the ratio on IIP gathered by dangerous men to gatheraaniay men. Similarly, it was somewhat

di

fferent

i n

posting

ti

me .

As

we

can

see

t he

fistructur e

group gathered by dangerous men more significant than in a QQ group gathered by norrkartimenanalysis shows that

[IP reinforces the significant character of structure in latent terrorist activities. The social comparison effects dheory fr

Guillaume Roels and Xuanming $2014) can explain the results.

(3)It was asked for ensuringthee | at i vi ty

of

fistructureo

and

poster

explained to the optimal average QQ member number in a type of QQ groups to maximize theofabifibrmation
dissemination.

Table 4 Samples of test recordsrh different category

Key Word
ey Yvor . . Group Host Group Posts from
QQ . . Group Host Posting| Main . .
Posting Time of . . . or Main Participants |Group Hos
QQ Groug Test|Member| __. ._|Posty Times of | Interval| or Main Man (Participan . .
Time |Duration . - Participanty  Present or Main
Number Repetition Posts | Participantg Number| s Numbe . . -
o are Authority Hierarchy |Participant:
are Initiator
Jan.3,
dangerou 90 |2014| 245 |105| 7 14 Y 11 3 Y Y 73
men 1 (20:09
Jan.12|
normal 45 | 2014| 235 | 87| 2 4 N 6 1 Y N 17
men (11:35
Feb.13
dangerou 90 |2014| 39 |53| 6 4 Y 7 2 Y Y 36
men ) (15:30
Feb.22
normal 45 | 2014| 24 |21| 2 3 N 3 0 N N 0
men (16:15
Mar.23
dangerou 90 |.2014| 80 |55| 3 11 Y 6 2 Y Y 23
men 3 (23:00
normal Mar.16
45 ,2014 85 47 1 6 N 4 1 Y N 4
men (22:15
May.8,
dangerou 90 |2014| 49 | 25| 2 4 Y 4 1 Y Y 18
men 4 (19:25
normal Jun.1,
45 2014| 46 27 0 1 Y 2 1 N N 15
men (15:05

Note: Testing to the same QQ group at the different time.
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0.8 -
0.7 -

0.6
0.5
PosGH/Poso.4 |
Value 0.3 - m dangerous men
0.2 - normal men
0.1 -
O -
1 2 3 4

Posting Record

Fig. 1 The structure value of different category

Firstly, keyed in these seven key items, respectimelying around terrorist activities, terrorism, asuicialism, anthuman,
antigovernment , gangs and organized <cri me, for QQ grou
described as the following table 5. The average QQ membamiund 15 to 20 to such groups from terrorist activities,
terrorism, antisocialism, anthuman and antigovernment, but it is within a large range of number for group from gangs and
organized crime. There are also different in skewness and kurtosie partbrmance of the information dissemination on 1P,
especially the kurtosis is a lot different. For example, thesaialism and antigovernment group are more concentricity.

Table 5 Descriptive Statistic

QQ Group
Key Items Number QQ Member Number aQ Groups
(1) (2) |Min |Max | Total |Average|Avg.SE| SD |SkewnesgSkewness.SEKurtosis |Kurtosis.SE
terrorist activitiey 34 | 33 |2 |90 | 570 | 17.27 | 3.182 [18.281| 2.635 0.409 8.068 | 0.798
terrorism 94 | 76 |2 |76 |1172| 1542 | 1.812 |15.794| 1.860 0.276 3581 | 0545
antksocidism | 113 | 98 | 2 |130(1669 | 17.03 | 2.104 |20.828| 3.480 0.244 |15.236| 0.483
antthuman | 292 | 248 | 2 |97 |3754 | 15.14 | 0.942 [14.839| 2.231 0.155 6.911 | 0.308
antigovernment 237 | 200 | 2 |216 (3898 | 19.49 | 1.884 (26.638| 4.311 0.172 |24313| 0.342
gangs 213 | 213 | 7 |349|12743| 105.31 | 5.352 |58.867| 0.810 0.220 1.402 | 0.437
organized crime 270 | 268 | 2 |428 |12433| 46.39 | 3.753 |61.434| 3.083 0.149 |12.580| 0.297

(2): while the member number of each QQ group are greater than zero;
(2): while the member number of each QQ group are greater than onglading one.
Note: all QQ groups index ordered by its activeness.

Secondly, designs two indexes for measuring the level of structure on an IIP gathered by dangerous men to confirm th
relativity of #fAstructur eod taaldverpge QD membea muinbewin a type of @Q groums dcom p
maximize the ability of information dissemination.

Pos  PosGH

MemNum PosMNul

Referring to the group host or main participants in a QQ group how about contribute to the propagation of such negativ
messages, and compardtie ability of information dissemination coming from all members of this group. If the group host or
main participants contribute more to the propagation of such negative messages, it puts up the structure charactesto group h
or main participants on ihlIP.

PosGH TimDur

PosMNum  MaiPNur

Referring to the group host or main participants how about hold to the propagation of such negative messages and prompt
more many members to join this discussion. If the group host or main participants hold more to the propagation of sucl
negative messages or prompt more to members to join, it also puts up the structure character to group host or main participal
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on this IIP.
P H/IP Num ~ TimDur/MaiPNum
Pos/MemNum ~ PosGH/PosMNum 0sGH/PosMNu ur/MaiPNu
.00 1.00 2.00 3.00 4.00
.00 2.00 4.00 6.00 8.00 1 1 1 1
L L L L 8.00 8.00
2.50] [2.50
2,00 [2.00 6.00 600 3
v 3
] @
1501 H1.50 E non- structural §
(] )~ I »n
non-structural 3 4.00 4,00 §
tood Lo E £
3
2.00 -2.00
50 .50
structural
structural
.00 T T T T 00 .00 T T T T .00
.00 2.00 4.00 6.00 8.00 .00 1.00 2.00 3.00 4.00
PosGH/PosMNum TimDur/MaiPNum

Fig. 2 A structure index presents the structure character Fig. 3 A structure index presents the structere charact

Pos > PosGH , it presents nostructural character on this IIP marked on Fig.2, andpos < PosGH
MemNum PosMNul MemNum  PosMNul

shows the good structural character on the contrary.

Similarly, If PosGH > TimDur , it presents nostructural character on this 1IP marked on Fig.3, and

PosMNum  MaiPNur
PosGH < TimDur

PosMNum  MaiPNur

If

shows the good structural chaerocon the contrary.

The second test

In information era, recommender systems are becoming integral to how consumers discover media, and recommender syste
can divide them into contetiased versus collaborative filteribgsed systemfl6]. The forum posngs contain a lot of

violent information(malicious post), which statistically contain two features: few words and paragraphs, behaviordily as to t
collaborative filteringbased system existing on most large body of web portals but we know less awoiit dffects.
However, an usual Astructured of posting is more and mo
pattern that made up of cited posts from netizens all over the world. This test would like to know how the stsiitgre p
playing a role in information dissemination on an IIP gathered by dangerous men was.

We can see a larger number of such form comments as the Fig.4 on the news channel of NETEASE web portal. A post post
by a person widely cited by others turnsagzond floor, third floor, and going on to many floors, taking shape a hierarchic
structure. This pattern of discussion reflects the good structure of a person who posts a post, and it intensifigs dhe abilit
information dissemination to person who poatpost. As a result of this test, there a more interesting is that a piece of negative
message or attack message originates from a person wil/l
structure like as Fig.4.

(DIt points outthat it is easier and faster to diffuse these pieces of negative messages or attack messages taking advantage
the good structure through IIP, but it is not the same as the diffusion of normal information.

(2)Another interesting result has been foumdlii cat es t hat a person contributing t
messages has to spend more time to answer other poets i
costo. Therefor e, muosttoskeep the discussieraactivet, dne thesntone pactitipants cited the post, the
more structure cost should the initiator of posting fall on.
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Fig. 4 The pattern of structural posting
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Results

Combining the analysis of the two tests, the structureaassbe described as the functiolM#mNum, TimDur, Pos, TimRep,
IntPos, PosMNum, MaiPNum, PosGH, Ini, Aut, Héed then builds the function relationship of value of a person who
advocates the latent terrorist activities on the IIP, containing theidanat PosTim, TimDur, Pos, PosMNuand utility of

posting.

SC= f( MemNum TimDyr Pos TimRep IntPos PosMNunPMaim, PosGH Inj Aut Hig (1)

V = f(PosTim TimDur Pas PosMNyYm+  Util

@)

RESEARCH METHODOLOGY
This paper uses SNA(social network analysis) for reference, a model of dynamic terrorist network proposed, namely a cellule
network[17][18], anduses the model of DyN§t9] account for information diffusion, and refers to the model of structure cost
measured by Zhuang Weiqing and Liu Zhefi2Q]. Now, it neglects the effect of control variables in these two model, and
then divides by the variabtd PosGH(hypothesizd0sGH>0), being used for measuring the impact on structure character.

MemNum TimDur Pos TimRep

IntPos PosMNum Maifa

©)

SC=
it Po(sGH PosGH PosGH PosGH (P)osGH PosGH
TimDur Pos PosMNu Utility
V = f,(
PosG

Po(s)GH' P?§GH P(o)sGH
Since there are correlations with independent variables,
approximate to the multivariate linear equation.

PosG
()
4)

the structure cost equation and value of posting equatidieboth ca

Has a discussion under the condition &C- V =f £ U O.
(1) Then, takes the derivative onL thatis fi- f, iUj @ Therefore,
PosMNun
f, _ (MemNum hPosMNuy M, _ (T|mDur RosMNurS]
& Pos & W p0s PosGH" & Pos & e pos ©PoscH
u(;a?sosMNum 2 u(;E'?SOSMNum 9
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V188 p (PosMNuni; M., - (T|mRep rEosMNusr
& Pos § “ PosGH 4 Pos & hu Pos  PosGH
”ageﬁosMNum 2 ¢PosMNum 0
Hf s = 1 (IntPos LosMNuy M1 _ 16(POSMNum ,,PosMNuy
& Pos § ® Pos PosGH’ & Pos § 0s PosGH
“gaeﬁosMNu 9 ¢ osMNum 2
HF,, _ (MalPNum LosMNury; Uy _ (TlmDur RosMNurT
4 Pos § W pos PosGH” & Pos & 2" pos posaH
ue‘ﬁSosMNum 9 ¢PosMNum 9
M5, ¢ (PosMNun}; Uf 55 _ (PosMNum APosMNur; pu .
5 Pos 5 2 PosGH' & Pos 5 ' Pos < PosGH’ & Pos 5"
u(;E%SOSMNumg “(;‘E%SOSMNUITIQ “Eﬁm 9

The derivation equation of structure cost and value of posting can beherfu expressed as
f,+f, -f,, #, f& f.+ f=f, f  f+,,u, and then discuss the three situations of the relationship of

structure cost and value of posting.

Case 1: SC> V,Takes the derivative on__FP9S
PosMNumr
Goes to f +f 'f21 1:"'14 fi"s fl?" f13>f 22 + 16 f+23 u,thatis
11_‘ ff12 21) 414+ f@ +f17® + 13 ~ f>22 ®16+ f @ +u 1 "Where SC> V.

f,, >0, therefore, f_(TimDur® PosMNum £, (TimDur SosMNug
PosOPosG Pos dPos

That means the rDnDard ofotdhervarumndl eoswtf @&f posti nfgnDurds gr ¢

to value of postinginder taking a consideration of variety of P9S__ The results from this analysis are summarized
PosMNun

It can be f,-

below.

PROPOSITION 1. Where SC> V, it can be greater thafluence of time of duration in posting to structure cost than the

influence of time of duration in posting to value of posting both under taking a consideration of vari S Thatis
PosMNunr

12(T|mDurO—POSM'\lum X, (TimDur —S—OSMNUW);
PosOPosG Pos PosG
Similarly, the reverse results can be obtained wBase 2: SC< V andare similar tadCase 3: SC=V.
(2) Secondly, takes the denvatlve(fEWT thatis fi- f, iUj G Therefore,
PosGH
f11+ f12 +fl4 #15 f_1'-7 f13: f 21+f 22 !
Goesto f,+f, #H, #, f+ f.> f21+f » # where SC>V, thatis,

MemNunB ( T|mDur ( TlmRe% IntPo £ MaiPN ny
PosMNum Elz PosMNum “ PosMNum PosMNum * PosMNU
TimDur
= ﬂ' '("— u- + -
13(PosMNun% 2 PosMNu;n PosMNL)Jm '

It can be € TimDur TimRep IntPos MaiPNu

'flz(—)"'f (—) 15(—) f"17(— ¥

PosMNum PosMNum PosMNUmM PosMNutth

That means that it is positive effect TimDund (Tim&eps, NtPaLc,t ur e
fiMaiPNurmd under taking a consideration of variety Mr and can be summarized below.

PosGH

PROPOSITION 2. Where SC>V,it i s positive effect on the §gimeoicture c
Durationo , Timés of Repetitian, Intefival Posté , Maifi Participants Numberunder taking a consideration of variety of

PosMNunr e TimDur TimRe IntPos MaiPNu
————Thatis <f 2( )+ f14( p) 15(—) ﬁ'17(—

PosGH g **PosMNum PosMNum PosMNuUm PosM uﬁh
Similarly, the reverse results can be obtained wBase 2: SC< V and are similar t€ase 3: SC=V.
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(3) Thirdly, takes the derivative o:&"'ﬂ“, thatis fi- f, HWJj & Therefore,
TimDur

f11+ f12 +f14 ﬁ-15 f_il-7 fl? f 16+f 21 -f 22 f+23 u 4
Goesto f,+f, +,, ., ff f> f +f, £, f+,,u whae SC>V, thatis,
f11® +f12 ®(ﬂi4 fla fﬁ +f13®:F 16 @ 21 f®2+ f 2@ H 1"
TimRep OTimDu ( IntPos  J{mDuyr 0.
MaiPNum PosG Y MaiPNum PosGH

Itcan be fj +f i, thatis, f(

That means that it is positive eff ectTimBap,nthde usldrtakinga ur e
consideration of variety OM, and can be summarized below.
TimDur
PROPOSITION 3. Where SC>V, it is positive effect on the st Adimestofur e
Repetitio® , Intefval Post®é under taking a consideration of variety ofwn . That is
TimDur
., TimRep .. TimDu . IntPos JimDur
fi( P & F15( -R 0-

MaiPNum PosG ' MaiPNum PosGH
Similarly, the reverse results can be obtained wBase 2: SC< V and are similar t€ase 3: SC=V.

NUMERICAL STUDY
In this section, it reports the results of an extensive set of experiments designed to explore the impact of the \&riesis vari
on the performance of structure cost reflected in doing some latent terrorist businesses esuifingrthe structure cost
equation and value of posting equation both are approximate to the multivariate linear equation, and can be severdly describ
as formula (5) and (6).

SC= a +b l\/(LI@mNum b+ ng)ur b Poso b T|rT+1Rep-- IntPJtr)s b PosMN
PosGH PosGH PosGH PosGH PosGH PosG (5)
aiPNum Inig, TimDur Aut3.PosMNum? Pos Hie 3TimReptA
b, 8 by Ty £ b, — e HIRERI0
PosGH PosGH PosGH PosGH
V=c 4 T5nDur d+ P%s q FiosMBum 4 Utility @ PosTin T&SnD (6)
PosGH PosGH PosGH PosGH PosGH

WhereSC= V, then neglects the utility of group host or main pgtints, the model of SC- V ) can be regressed.

MEQNum TimDS r Pos . TimRep,k . IntPos . PosMN
0=(@ -c + + ¥ ho e —
@-0 & PosGH (b+d) PosGH (B8 & PosGH “ PosGH 9 PosGH(H? 9 PosG(7)
+b, MaiPNum b Inig TimDur b Aut3.PosMNum? Posq Hie 3TimRep tPos d PosTin? TimDur
“PosGH PosGH ~ PosGH ° PosGH * PosGH

One situation of regression result shows as the Table 6 that the independent Mamahlllem/PosGhk significant associated
with TimDur/PosGH PogPosGH IntPogPosGH MaiPNunmPosGH Ini/ TimDur/PosGH Aut/’ PosMNunmi PosPosGH

Table 6 Results of regression model

Model
TimDurPosGH (01'%‘;8;
PogPosGH (()33(1520
Dependent Variable TimRepPosGH (2;2
IntPogPosGH (01;5216‘6
PosMNunPosGH (:823421)
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MaiPNumPosGH (021231)

Ini/ TimDurPosGH (Ofgja
Aut/ PosMNum PogPosGH (();22_0
Hie/ TimRep IntPogPosGH (8(1)%:)
PosTim’ TimDur/PosGH (8(1)(2);

Independent Variablg

MemNum/PosGH |

Other three regression models stress the optiatationship of structure characteristic between value of posting. The model 1
shows that the independent variabRdPosGH is significant associated witiMiemNum/PosGH TimRep/PosGH
IntPogPosGH MaiPNumiPosGH Ini/ TimDur/PosGH Hie/ TimReg IntPogPosGH PosTint TimDur/PosGH The model
2 shows that the independent varialesMNum/PosGHs significant associated withimRep/PosGH IntPogPosGH

MaiPNuniPosGH Aut/ PosMNumi PosgPosGH Hie/ TimReg IntPogPosGH PosTimi TimDur/PosGH And the model 3

shows that tb independent variabl®aiPNum/PosGHis significant associated witMemNum/PosGHTimDur/PosGH
PogPosGH PosMNum/PosGHni/ TimDur/PosGH

Table 7 Results of regression model

Model 1 Model 2 Model 3
0.261" -0.046 -0.306"
MemNum/PosGH (3.680 MemNim/PosGH (:0.544) MemNum/PosGH (-2.271)
. -0.002 . 0.017 _ 0.176"
TimDurPosGH TimDurPosGH TimDurPosGH
imDur/PosG (-0.086) imDur/PosG (0.583) imDur/PosG (3.790)
. 0.538™ 0.032 0.529™
TimRepPosGH PogPosGH PogPosGH
imRepPosG (7.361) 09PosG (0.341) 09PosG (3.656)
-0.166" . 0.539™ . -0.100
IntPogPosGH TimRepPosGH TimRepPosGH
ntPogPosG (-2.235) imRepPosG (6.190) imRepPosG (-0.634)
0.024 0.491™ 0.192
PosMN H IntPogPosGH IntPogPosGH
Dependent | | OSMNUnPosG (0.341) ntPogPosG (6.384) ntPogPosG (1.379)
Variable . 0.154™ ) 0.255" 0.668™
MaiPNuniPosGH MaiPNuniPosGH PosMN H
aiPNunmiPosG (3.656 aiPNunmiPosG (5.566) osMNunPosG (5.566)
o 0.882™ o 0.133 o -0.469"
Ini/ TimDu/PosGH (12.349 Ini/ TimDur/PosGH (1.151) Ini/ TimDur/PosGH (-2.549)
Aut/ PosMNuni Pos -0.012 Aut/ PosMNuni Pos  0.539™ Aut/ PosMNuni Pos  -0.187
/PosGH (-0.183 /PosGH (9.370) /PosGH (-1.614)
Hie/ TimRep IntPos  -0.593" | Hie/ TimRep IntPos  -0.690" | Hie/ TimReg IntPos 0.234
/PosGH (-7.099 /PosGH (-7.243) /PosGH (2.311)
PosTinmy TimDur 0.188™ PosTinmi TimDur -0.099 PosTini TimDur -0.100
/PosGH (4.350 /PosGH (-1.901) /PosGH (-1.185)
Independent PogPosGH PosMNUMPosGH MaiPNuniPosGH
Variable
DISCUSSION
There are two uncorrelated tests had been done si
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gathered by dangerous men than in a QQ group gathered by normal meAs the same attack message announced in the
QQ group gathered by dangerous men and gathered by normal men respectively, it is of higher value to the ratio on Il
gathered by dangerous miengathered by normal men.

Using the Pos _ _PosGH & PosGH _ _ TimDur to judge the level of structure There are two indexes

MemNum  PosMNul PosMNum  MaiPNur
designed for measuring the | evel of structure on amd |1 P
poster activity, and computthe optimal average QQ member number in a type of QQ groups to maximize the ability of

information dissemination. We can see if Pos > PosGH & PosGH > TimDur
MemNum PosMNui PosMNum MaiPNur

character on this IIP that indicates it is not good for disseminating terrorism information

, that presents nestructural

&

Pos PosGH
<

MemNum PosMNul
PosGH < TimDur

- shows the good structural character on this IIP on the contrary.
PosMNum  MaiPNur

An AfAstructureodo of posting shows greater efficiency and
gathered by dangerous menA post posted by a person widely citadothers turns up second floor, third floor, and going on

to many floors, taking shape a hierarchic structure. (1)It points out that it is easier and faster to diffuse thesenpgatesof
messages or attack messages taking advantage of the gaddresttbrough IIP, but it is not the same as the diffusion of
normal information. Hence, we can prohibit the behavior of cited posting in which a man posts a piece of negativeror terroris
message to destroy the structure of posting, but it is not reguil@enan posting a piece of positive or affirmative message.
(2) A person contributing to the #Afloorod structure dsi scu:
in order to intensify the aitfufriesicomtof mMmhegaedos.,e, boinreg
keep the discussion active, and the more participants cited the post, the more structure cost should the initiatorfalf posting
on. So, we can further investigate the relationship betweesttheture cost and value of posting a piece of negative or
terrorism message and then design the rule of posting on IIP to raise the structure cost exceeding the return from terroris
information dissemination in order to restrict the effect of latentditist using the IIP.

Properties of impacting on structure cost and value of posting(1)lt can be greater the influence of time of duration in
posting to structure cost than the influence of time of duration in posting to value of posting both undea tadtisideration

of variety of P95 where SC>V. (2)1t is positive effect on t Himestr.L
PosMNunr

of Duratiord , Timés of Repetitian, Intefival Posts , Maifi Participants Numbeérunder taking a consideration of variety of

POSMNUM \vhere SC>V. (3) 1t is positive effect on t heessfRepetitgh,ur e
PosGH

filnterval Poste under taking a consideration of variety w, where SC> V.

imDur
The optimal relationship of structure characteristic between value of pdisg. (1)To emphasize the structure characteristic
from PogPosGH we can enhance member numbers, times of repetition to key wweds mber of main participants in this
discussionkey words initiating from group host or main participants, and posiing, talso reduce the number of interval
posts to key words and group participants present hieraf@)yo emphasize the structure characteristic from
PosMNum/PosGHwe can enhance member numbers, times of repetition to key wedsumber of interval @is to key
words, the number of main participants in this discussiongamub host or main participants are authority, also reduce group
participants present hierarchy and posting time. (3)To emphasize the structure characteridfiaifNionm/PosGHwe can
enhance time of duration in this discussion, the number of posting, and posting man number, also reduce member numbers ¢
key words initiating from group host or main participants.

CONCLUSION
This paper empirically examines a state to emerge obgetty a fstructured characteristi
terrori st on an Interpersonal I nformation Platform(IlI1P
intensi fied, drawing on two tectwsr adadch agrua adteesr itshtei cp hienn

terrorism information through 1P of QQ group and NETEASE web portal from China. As the results of the tests highlight the
Interpersonal Information Platform reinforcing the significant nature oftstrel cost in latent terrorist activities. The structure
cost looks at the ability of latent terrorists imposing their costs to maximize their information dissemination usimgdntdrpe
Information Platform. Therefore, the research results are infooh#te administering authority could optimize the structure
cost and value of posting to adjust the structure characteristic and behavior of posting in order to keep within fierits in la
terrorist activities. An extended research to this paper goemsummate the structure cost model and verify the variability of
terrorist activities in disseminating terrorism information on IIP under the posting environment of vast quantities of
information.
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ABSTRACT
This research uses the concept of service blueprinting to separate the online platform into several individual services. Th
research uses signaling game tigeto investigate if service providers should cooperate with Yahoo according to information
asymmetry. By using the concept of game theory, service providers can judge the decision of cooperation. This research us
signaling game theory to investigate thieraction of online service providers and decide if the cooperation is the best strategy.
In particular, the payoffs under cooperation will be further evaluated by Shapley value. Shapley value is used to measure tt
fairness of profit after cooperation.

KeywordsAlliance, service, signaling game, shapley value.

INTRODUCTION
Recently, the popularity of Internet changes industries. Taking service industry as the example, traditional mindset of servi
industry is to interact with customers but Inters@inehow disrupted it. In particular, the concept of service blueprint was also
proposed by Bitner [1] to separate process of hotel services. However, Internet enables variety of online services such |
shopping, auction, and fortune telling on either tradal portal (e.g., Yahoo) or social media portal (e.g., Facebook). New
online services are furnished to increase the time to stay on the website that may enhance the benefits of portal and serv
providers. In a changing environment of Internet, thati@iship between service providers and portal owner has become
extremely significant. This research investigates the strategic alliance (cooperation) between service providers and portal |
discovering the incentives to form alliance and discusses thepajaieness of resources allocation of alliance.

The online portal such as Yahoo is a special example that provides different types of services such as weather, stock, aucti
fortune telling, etc. Those services are furnished by independent servicgepsdout cooperate each other based on joint
purpose. This research uses the concept of service blueprindiddzeparate the online platform (e.g., Yahoo) into several
individual services. We consider all service providers are in a constructegbtecos Owing to limited resources of each
service provider, providing best service to customers not only can maximize profits but also construct joint belief of
collaboration to create superior service value.

RESEARCH METHODOLOGY

This research uses sidimg game theory to investigate if service providers should cooperate with Yahoo according to
information asymmetry. The strategic cooperation of those service providers is a type of alliance. By using the conuept of ga
theory, service providers can juEghe decision of cooperation. Online portal also takes into account online traffic, service
features, and service quality to make decisions for cooperation. After identifying the decision of cooperation, we @iscuss th
payoffs of cooperation to help compamake best move. Finally, we use Shapley value to investigate the fairness of
cooperation by estimating the fair payoffs under cooperation. Three research questions will be discussed: (a) howabnline port
selects service providers to cooperate as farmaliéance?, (b) what are the payoffs after cooperation or no cooperation?, and
(c) how to achieve fairness of payoffs under cooperation?.

This research uses signaling game theory to investigate the interaction of online service providers and a@ecipdrttion

is the best strategy. Meanwhile, the payoffs can be estimated by literature and observed data. Four situations wékte discus
between portal and service providers (2 X 2): separating equilibrium and pooling equilibrium. Service prisidess a
choose best partner to cooperate after evaluation. In particular, the payoffs under cooperation will be further evaluated kb
Shapley value. Shapley value is used to measure the fairness of profit after cooperation. Hence, this study aimstteeexamine
fairness of profit after alliance and attract service providers to provide core services with efficient strategic movement. T
goal is to construct a concept of cooperative service alliance.

This research assumes two players in the signaling gaim@niine service provider) has private information which means
only P1 knows the quality of furnished service but P2 (portal) does not know the truth. The probability of high or lgw qualit
of service from P1 is given as p. The action of P1 is sendinglsBr(fee, free). While P2 receives signal S, the probability of
true type of P1 is g6 and wil/ take actions A=(alliance
what will be the type of signal should send for different servicpor ovi der ?, (b) what will be t
that P2 thinks the probability of S for P1?, and (c) what will be the action for P2 when receiving the signal S?.

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Deceftthe2®BL4
162



Chang, Li& Wu

Tablel Definitions of variables in signalinggme

Payoff of service provider Payoff of portal
X | fees that customer pays for the service Rc | benefit that charge service providers
C | regauired cost on portal RTcp | benefit from click rate
T | the benefit of exposure on portal ER | the external benefit fronmcreased
number of customers by cooperating w
service providers
Tcp | cost of click rate Oc | the maintenance cost of alliance
R | the benefit of customer to reuse the
service
Table 2 Payoff in sighaling game
Payoff | Payoff of | Elements of payoff
service
provider
and poral
o) 0 0O Rc+RTcp+EROC
YO X-C+T-Tcp+R
66 [ 000 |Rwr
Y § | X+R
o) 00 Rc+RTcp+EROC
YO -C+T-Tcp+R
66 | 000 |Rwr
MERL
o) 0 0O Rc+RTcp+EROC
“YO X-C+T-Tcp+R
66 | 000 [Rop
YU & | X*R
o) 0 O Rc+RTcp+EROC
YO -C+T-Tcp+R
66 | 000 [Rwop
Y6 b [R
Ag Alliance Alliance -~ AH
P2 P1H 2 ¢
Free Charge
" q Non>
NAH Non- Alliance NA’Z
Alliance P
N
1-p
AII:‘ Alliance Allianc AIE‘
T 1-q /
, P2 free P1L Charge pzk
NAI’:- Aﬁic:xll.ce Alliance NA é

Figure 1 The signaling game pértal and service provider
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In the separating equilibrium, there are two situations as follows:

(a) High quality service provider sends charge (fee) signal and cooperates with portal. In the conditior™gi) 6, high

quality service provider may help enhance both reputations by furnishing good services and attract customers. This indicat
payoff of cooperation is greater than payoff of ftmoperation. In other words, portal may cooperate with service provider.
Becaise of high quality service from service provider, the network effect increases the payoff of cooperation for portal. That is
0 6>0 0 6.

(b) Low quality service provider sends free signal and portal decides not to ally (cooperate). In the condion@{Y O,
the payoff of service provider for narooperation is greater thaooperation. The reason is payoff may be damaged owing to
cooperating with portal without furnishing high quality service. That is, service provider demdes not to cooperatel To porta

because cooperating with low quality service provider may damageayaff and reputatiornye infer 0060 6.

In summary, this research aims to investigate the strategic movements between online portal and service providers. By usi
Shapley value, the distribution of profit can be fairly reallocate under cooperation. Moreoverg@cept of service alliance
can be constructed by our model with verification.

CONTRIBUTION
This research uses signaling game theory to discover the way of service alliance based on information asymmetry betwe
service provider and portal. We also usey3ey value to examine the fairness of payoff for alliance. The major contribution is
to discover a online service alliance with fair payoff for both service provider and portal.

REFERENCES
[1] Bitner, M. J. , Ostrom, A. L. & inkihg:r @ aractical EechNique for2 @roid) (
i nn o v &aliforniamManagement Reviewol. 50, No.3, pp. 66.
[2] Lovel ock, C. H. (1999) 06Devel oping mar k dduinal of sesvicesat e ¢
marketing Vol. 13, No.4/5, pp.278295.
[8] George, W. R. , & Gibsonija B.ob.l (flo99 1ma néaByli uBegpiaedQuality:in gy

Multidisciplinary and Multinational Perspectivegp. 7391.
[4] Leppard, J., & Molyneux, L. (1994uditing your customer service: the foutida for succesd.ondon: Routledge.

The Fourteenth International Conference on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Deceftthe2®BL4
164



Choué& Tang
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ABSTRACT
This study aims tinvestigatethe evaluation determinants of online knowledge adoption. Knowledge transfer in online context
has been debated by many researchers but mainly addressed the knowledge sharing aspecte Kecipiealy however, is
also acritical role in knowledge transfelthus dual process theory is rooted as the theoretical foundation to investigate the
persuasiveness of knowledge frefrtual communitiesA theoretical model of knowledge adoption sugg@sgument quality
and source credibilityvould be moderated byé knowledgeseeker8learning orientationThe results of this study will be
hel pful to understanding the individuals how t cefieatafl uat
the learning orientation may indicate how the personal learning characteristic affects the online learning behavior.

Keywords Argument qualityknowledgeadoption learning orientationsource credibilityyirtual community

INTRODUCTUION
The proliferation of Internet leads to the rapidly growthvisfual community (VC), more and more people getting used to
search information and knowledge onlie.online contexts, some members who join a community Bdekmation they
needor ask for adice and helpsome members who post article or information like share their knowlgdtgel community
is a placeaggregatednembers that share common interest [1] and comae varietywhich ranges from those focused on
economics and marketing to $alcnetworking and education, virtual commiugst influence universally ohumanbehavior
[2]. In virtual communities, members provide information or knowledge and solve problem of each other. Especially in
knowledge sharing and exchange communities lixkod Answer or Wikipedia, individuals can directly search their problem
with keywords or ask for answdtnowledge adoption, focus on a knowledge recipient's perception, is a primary process of
knowledge internalizatiof8, 4]. Research has shown that thiention to knowledge adoption can be governed by a variety of
factors including information usefulness, creditability, quality and g 05, 6]
To understand the process by whictowledgerecipientwill be influenced by thgrovided knowledgehis studydraw on the
Elaboration Likelihood Model (ELM) of informational influence addition, focusing on the view d&howledgerecipient
learning orientation included asrederatoto investigate knowledge adoption behavior.

RESEARCH MODEL AND HYPOTHE SIS

Research model

Argument H1

Quiality

Knowledge
Adoption
H2

Source H3a

Credibility H3b
Learning
Orientation

Figurel7. Research model

Elaboration likelihood model

Petty and Cacioppf¥] developedhe Elaboration Likelihood Mode(ELM) in order toexplainthe differences in influence

reailts across individuals and contextd M proposes a central route and a peripheral route of information processing: the
central route, akin to systematic processing, entails careful scrutiny of the information, while the peripheral route, echoin
heuristt processing, uses environmental cues associated with the information to determine whether to adppt dihaot
central routetakes place asecipients consider carefully the presented issues, whereas the peripheral route occurs when
recipients use siple decision rules to evaluate the message rather than analyzing its ¢dhtEBhiM often used to better
understand how people are influenced to addgds;this study employs the argument quality as factocesftral routeand
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source credibility as faor of peripheral routeThus, following hypothesis proposed:

H1: Argument quality will have a positive effect on the knowledge adoption.
H2: Source credibility will have a positive effect on the knowledge adoption.

Learning Orientation

Learning orientabn, from the educational psychology literature, is a disposition towards led8hirtgaving strong learning
orientation, individuals would desire to improve their skills, abilities and knowledge through effort and experiencet As Bret
and VandeWallg9] mentioned, they persistently engage in solutiaented seHinstruction with escalate effort and enjoy
chall enge. Accordi flg)]ft @adGngy w&whédnMempt eyéses encounter a
with a stronger learning orieation have more higher willing to seek for knowledge from colleagues, tsararad a
knowledge repository.

Zhang and Watt$5] suggested personality and prior belief of recipients may affect evaluations of incoming information.
Therefore, knowledge redgmts who have higher learning orientatimay result in stronger effecn the argument quality
toward knowledge adoption. Conversely, higher learning orientation may lead to weaker effesourteecredibility which

is peripheralprocess toward knowtige adoption. Thus, following hypothesis proposed:

H3a. Higher levels of recipient learning orientation, stronger the influences of argument quality to knowledge adoption.
H3b. Higher levels of recipient learning orientation, stronger the influensesiaie credibilityto knowledge adoption.

RESEARCH METHODOLOGY
Data collection
To assure the validity of the instrument, itewsre adpted from the por research and modifietb fit VC context.Partial
least squares (PLS) method wa®d to test the reaech modeland SmartPLS software was used for the PLS analysis.
web-based survey was conductieg recruiting volunteer from Internet users on online discussion boards of Tdiwtas
study, participants need to have experienceark or school relatd knowledge searcim virtual communities they joined. A
total of 90 useable responses were collected. Basic characteristic statistics of the respondbotsraie Table 1. There were
39 female respondentgl.3%6) and51 male 66.7®6). Age distribution s primarily 2130 years old §3.30%), followed
by1520 years old(27.8%) and 31-40 years old(6.76). In terms of education, most respondents had attaihdelast a
bachel or73.8%),dodogeddyemagter or PhD degre® @6). Finally, mostespoments were student§Z.256).

Results
Reliability and convergent validity of the factors were estimated by composite reliability and average variance etayted
(see Table?) . The interpretation of t he c ophp @xépt tleat itr absd takasointd 1 t

account the actual factor loadings rather than assuming that each item is equally weighted in the composite load determinatic
Composite reliability for all the factors in our measurement model was ab®vdthe AVE values were all above the
recommended 0.50 lev§ll]. In order to examine discriminant validity, this study compared the shared variances between
factors with theAVE of the individual factors based on Fornell and Lardd&. As shown in Table€, the AVE of the
individual factors was larger than each of the shared variances between coastitfesdiscriminant validity was supported.

Table 1: Respondent characteris{iis90).

Characteristic Number Percentage
Gender Female 39 43.3
Male 51 56.7
Age 1520 25 27.8
21-30 57 63.3
3140 6 6.7
41-50 1 1.1
>51 1 1.1
Education Seniorhigh/vocationalschool 3 3.3
Bachel orbés deg 66 73.3
Master 6s degr e 21 23.3
Industry Manufacturing 5 5.6
Service 6 6.7
Science and technology 8 8.9
Education and research 7 7.8
Financial institution 2 2.2
Government 3 3.3
Student 56 62.2
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Other 3 3.3

Table2: Reliability, average variance extracted and discriminant validity.

Construct | CR AQ KA LO SC
AQ 0.937 | 0.939
KA 0.939 | 0.796 0.891
LO 0925 | 0278  0.301  0.897
SC 0.906 | 0.633  0.625  0.287 0.841

Notes: 1. CR: composite reliability.
2. AQ: argumenguality; KA : knowledge adoptigr_O: learning orientationSC: source credibility
3. Diagonal elements show the average varianceatettroffdiagonal elements show the shared variance.

Argument 0.787***
ualit
Quality \ Knowledge
| Adoption
| (R?=0.831)
|
Source :
Credibility |
Learning
Orientation

Notes: 1<0.05, **p<0.01,***p< 0. 00 1; b ---Blotgignificarit c an't
Figure 2: Structural model results

CONCLUSION
This study investigatethe evaluation determinemof online knowledge adoptidhrough ELMS central route angeripheral
route According to the result, tHactor of central route (argument quality) exesitmificant influence on knowledge adoption
and factor ofperipheral rout{source credibility dso found has positive influence on knowledge adoption. Since this study
focuses on the view of recipient, the learning orientation which is belong to pecbamatteristichas beerincludedand
found a salient moderating effect. Tieeipients who havhigher learning orientatioareless concerning about the credibility
of source during the evaluating process. They may tend to rely on their own judgment and focus on tlie coméstibess.
This finding not only indicates the moderating role of peasoharacteristibut also has theoreticalextensiorof elaboration
likelihood model However, the moderating effect on the argument quality toward knowledge adoption has no significant effect.
It is likely because the argument quality has very signifigafluence on knowledge adoption.
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ABSTRACT
Complex business patterns from paefis and diverse needs of customers dcofmerce necessitate constant and rapid
modifications of services for new business models. The otdioéfline (020) business model is one of newly developed
models where smartphones, tabletsea&ders and digitssignages provide mobility and entertainment that ordinary people
have never experienced before. Business opportunities are brought forth by O20 from cyberspace into daily reality. Use
experience (UX) evaluation is thus getting more and more importanséscentered design. In the literature, UX evaluation
methodologies were designed for usability and satisfaction of computers or consumer electronics. Their results, however, d
not necessarily help design O20 smart business services in that UX cengtr®®20 should differ from that in using
computers or consumer electronics. Important constructs of UX in O20 such as usability, utility, adoptability and gesirabilit
should be considered in the design of service flows and activities. The currenpsipdged important UX constructs for
assessing 020 design by analyzing O20 users. A rapid evaluation method for UX in O20 can be developed based on tl
constructs.

Keywords O20 smart business service, user experience (UX), rapid evaluation method.

INTR ODUCTION
In the digital era, consumer market changes with each passing day. To win consumers over, online and offline busine:
opportunities need to be integrated instantly. Successful applications of online to offline (020) business models such a
Groupo@ M and OpenTable continually emer ge a ndatigindoraade opénmg p u
physical stores or physical stores establishing online shops, 020 has become a popular marketing approach in either way.
The main concept of 020 i® induce online shoppers to physical stores. For example, food industries may encounter
difficulties in developing online shopping because their products are perishable and require physical display in marketing
channels. Using 020 online shoppers canifmuced to physical stores through attractive promotion and ingenious
advertisement. In the early stage of its development, O20 enabled consumers to complete transactions online and enjoy
services offline through computers. 020 was then diversifieddgadlance of portable devices with the Internet connections
and the popularity of OR codes. An example is the APick
live broadcasted when they played an interactive game of a public plazdivG$teow on a big screen attracted other
customers and coupons were issued to induce them to go to McDonald.

As the introduction of the O20 smart business and the interface for users of O20 services are getting mature, name bran
invest enthusiasticallio develop hew 020 business models that are efficient in marketing. Manifold O20 services come with
the tide of this fashion, but those newly developed services lack of quick and effective approaches to assure user experier
(UX) in a constantly changingnarket. Existing premarket testing methods focused on operational fluency of application
software (APP) used in 020, but they were unable to predict UX obtained through interactions on the interface between th
service system and its users. The 020 sewystem including hardware, software and commercial activities need to undergo
usercentered UX testing and evaluation. Traditional user testing methods in which information is acquired from certain target
users to improve UX are time consuming and incekpab of shortening the service desig

Early UX research focused on design of web pages mainly, and was rarely applied to general product design which covers
broader spectrum. In recent years tcmtered design has beaerthe mainstream, and thus UX has been considered in
product and service design. Figure 1 shows the classification for popular UX research methodologies. The horizontal axis i
Figure 1 represents stages in the project while quantitative and qualtath@dologiesvere separated along the vertical axis.

It is shown in Figure 1 that qualitative evaluation methods such as focus group and observation were mostly used at the ea
stage. They aimed at fostering development of conceptual design and expléwatiser needs. Subjective opinions and
thoughts from experts or target users diverge at this stageleBigned products or services can be evaluated by those
methods, but results vary with individuals, time and events without a general patternrnramhenithout prototypes,
quantitative evaluation methodologies that can be carried out at this stage are pretty limited. At a later stage in desigt
representative prototypes are usually developed so that usable qualitative methodologies increas®tidth &b products or
services. Eye tracking and data mining in the first quadrant of Figure 1, for example, are methodologies that focus ol
measuring objective data.
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From previous research in literature review, it is obvious that qualitative evaluaibiods were to discover user needs and
those needs have similarities. Qualitative methods confirmed this finding by objective data. The goal of this study is thus t
discuss general constructs in qualitative UX of O20 and to extract the most importasbdhat UX in O20 services can be
reconstructed. The important constructs in UX of O20 can be uskedétopa rapid evaluation method with a quick checklist

that can be applied at the early stage in development. The method is expected to reduckrésmieses required in design
evaluation.
Quantitative

)Usability benchmark test

@A/B testing
@Satisfaction survey
@Usability testing

@Eye tracking
N 2 @Data mining Later In project
Early In project > Lyvaiuauun vt usoigin
:()bser\'zlllon @Focus groups
Contextual Inquiry g %
; ; ’ @Heuristic evaluation
@Diary Studies ‘
@Focus groups O Usability checklist
@Card Sorting

Qualitative

Figure 1. Classification for popular UX research methodologies

UX CONSTRUCTS
UX was applied to design of web pages. I't was categoriz
ofUserExperienced in 2002: visual design, skeleton (naviaga
strategy. This categorization provided a convenient framework for web designers to discuss about and refer to.
Later on concepts of UMere extended to HumaBomputer Interaction (HCI) and the entire service system. Peter Morville
proposed a diagram to explain UX by seven principles: useful, usable, desirable, valuable, credible, accessible a@fl findable[
From the diagram it can be kmo that Peter Morville emphasized values created by the system to its users, mental status of
the users induced by the system, and availability of the system besides its usability.

To further confirm the meaning and scope of UX, Frank Guo proposed asimple d fr amewor k based on
principles so that constructs the framework can be measurable. Frank contended that four fundamental constructs fare suffici
for covering needs in different applicatifhls Four constructs and their meagsnare as follows:

Value: to measure whether a system provides meaningful values to its users.

B

s Usability: to measure a systembs difficulty to use.
s Adoptability: to measure the ease of access for a system to its users.
s Desirability: t oanthdegreewfeagagementraftedthey usedtaisystem.

THE UX CONSTRUCTS OF 020 SERVICES
The aim of this study is to investigate the UX of O20 service based on Frank Guo's four UX constructs, which are value
usability, adoptability and desirability. Thefeeir constructs covered sufficient breadth for qualitative and quantitative analyis.
After discussion with experts, value and desirability were believd to overlap at the psychological level to some extent. Fo
example, positive mental state associated datirability such as interesting and satisfactory performance can also be seen as
valuable. To avoid the ambiguity, this study replaced value by utility, which is defined as: "saving substantial vaérs,for us
such as time, money, effort, physical sg#mi, and can be distinguished from desirability. Therefore, this study considered the
UX constructs as: utility, usability, adoptability and desirability. The following-sediions explain the definition and
composition of each construct.

Usability

Abundant research has been done for usability in the field of hnom@puter interaction interface. For example, Nielsen and
Shackel have presented complete concepts of usability. Usability surveyed in this study referenced to 5 factors published |
Nielsen in1993, which are: learnability, efficiency, memorability, errors and subjective satisfattibnthis study, however,
subjective satisfaction was categorized into desirability. So usability no longer contained subjective satisfactionthméaning
this study only makes a judgment on usability of O20 service system from the objective side.
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Utility

As mentioned previously, this study changed the construatue, which originally proposed by Frank Guo, into Utility and
defines it as: " saving substantialue for users, such as time, money, effort, physical strength." This construct could explain
the core reason why users choose a certain O20 service. Utility was composed of value and information. Value refered
tangible money or services, while infaation existed subjectively at intangible level. All in all, if a service allowed users to
feel that these two factors were provided, there is no need for users to perform extra actions in gathering inborimation
saving money, time, physical and effort.

Adoptability

Adoptability measures how easy the service is for users to us when they start using it. Starting to use the servi@ aeems lik
simple concept, but it is important for users who do not even know the existence of the service. Its conpmsidEs
convenience, initializing time of using services, user characteristics and visibility. Convenience means a convenient an
userfriendly environment for users to adopt this service so as to improve user's willingness to get started. Initisdizhg t

using services is also an important indicator at the beginning of the application. If users find that initializing theam@vic

too much time, they would be reluctant to try or quit using this service. Too much difficulty or too many irpsalvetdd

cause the same consequence. Users characteristic considers the types of customers who might adopt the service including
elderly, physically disabled persons, in terms of their convenience to use the service. Providing another language option f
users who do not understand Chinese should also be considered in some circumstnces. Visibility is not just prominer
placement; adequate publicity and effective marketing is also a key. After all, if the user cannot perceive this sgwitte, the
notadopt it.

Desirability

The above three constructs have cover both subjective and objective aspects, but desirability tends to focus on dgective asp
Desirability is defined as: " characteristics that make the user want to use, consist of emotioas fsuhsatisfaction,
fulfillment of social needs, etc.". The scope involves the user's feeling before and after using the service. Its camiposing f

are emotion, aesthetic and interaction among others. Emotion defined here is only for positivetatiestttiat may arise by

the service, such as interest, surprise, excitement. Aesthetic means attractive appearance that may draw peopledto use it,
also the graceful hardware and software, or pictures, videos and so on. Using social networkimgchaesaftware to
interact with others are quite common public behaviors, and similarly O20 services rely on Internet community as their mair
marketing channel. Combining the offline service, however, will produce an additional advantage for useractowitte

their friends in the real world.

UX questionnaire

The study developed a UX questionnaire for the importance of the abovementioned constructs (Table 1). The pupose of t
quesrionnaire was to analyze factors in UX constracts and their relapeetiace based on which a rapid evalution method

can be proposed. Few examples of domestic and foreign O20 services were provided in the beginning of the questionnaire
depiction for O20 services under survey. The questionnaire consisted of 44 quadibomsconstrcucts andespondents can

anwer them based on a five point likert scale. The wordings were designed in a way that options reflectd adjustable desic
features and ambiguous descriptions were avoided. In addition, the questions were generfilinmedst O20 services to
reduce their specificity to a certain kind of 020 service. Detailed questionnaire results will be presented in the conference

Tablel Excerpt of usability part of the UX questionnaire

Importance
g5 £ § g
B = S = =
Please follow your previous experience sfng O20 services to answer the following ques g— g8 £ 2 é-
about importance. = E E E
=} =) Z\
> 2
(]
>
* Usability
To easily use the system, how important do you think the following items are?
Provide cleaand concise instructions 1 2 3 4 5
No abstruse jargon 1 2 3 4 5
Easy to understand narrative 1 2 3 4 5
Short waiting duration for feedback 1 2 3 4 5
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CONCLUSION AND FUTUR E WORK
The study studied evaluation of UX of O20 from both theoretical and mdtgickl angles. Four general constructs:
usability, utility, adoptability and desirability in UX of O20 were proposed and their impacts to 020 services were discussed
The proposed constructs in UX of O20 business can be used as the basis to develepahagiidn methodologies for
collecting qualitative and quantitative data. The following rapid evaluation methodologies can be considered:
(1) Quantitative methodol ogy: a benchmark test based on
with usercentered thoughts can be developed in the form of a quick quantitative cf@cKlists tool can be used by inner
professionals to understand market positioning of products among competitors. It is conceptually similar to standardized tes
in engineering such as CPU speed tests where testing procedure is specified and criteria for a pass/ no pass are solid. Exam
of criteria in applications to mobile APP testing may include ten consecutive successes in scanning a QR code, or less thar
half second latency of a response for each scan regardless of success/failure. The benchmark test does not consider me
software or hardware capability, but user acceptance should be considered for determining criteria for a pass. A set of su
criteria beomes a benchmark for UX when various kinds of APPs are used. Winners are those who pass all criteria an
perform better.

(2) Qualitative methodology: the checklist aims to assess parts of UX involving user satisfaction that cannot be quantified o
solidified without tedious user evaluation. Questions such as whether a touch button is easy to click and agile in response
whet her dragging can be performed smoothly are asked. T
from the leasnumber of users possible. Delphi method or expert review are alternatives to expedite results, and the results ce
be reused to validate qualitative evaluation. In this regard the results from benchmark test can be acquired fronosolidificat
of user claracteristics evaluated in the qualitative checklist. The qualitative checklist is therefore used when no concrete
characteristics or variables are available and can be an assisting tool when mechanisms behind phenomena observed ar
exploration interest
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ABSTRACT
Healthcare organization may not necessarily invest in IT infrastructure to serving the neéedtih system by considering
rent the systemral resources to keep them focus in their core of business (healthcare services). Cloud computing in healthcar
service can provide flexibility in term of resources adoption and quick implementation. However, adopting cloud computing
for the purpose of patnt empowerment is challenging task for healthcare organization. Patients are empowered in the sense c
controlling the process of interaction(s) with a healthcare organization and among patients themselves. In addition
empowerment through cloud computiegables patients to have greater role in the process of participation in managing
personal healthcare, sharing healthcare issues with the authorized healthcare staffs, and engaging a mobile health tl
emphasises on healthcare service anywhere and anyfhigepaper proposes a model of patient empowermertheakh
systems through cloud computing to enhance existing theory of empowerment in healthcare business processes. A survey |
also been conducted to verify and improve the initial model and terstathid the responses of patients regarding
empowerment in the-leealth services.

Keywords Empowerment, cloud computinghealth, CRM 2.0.

INTRODUCTION
The idea of empowerment has been discussed from various perspectives and fields of studiedumimgntioud computing
to escalate patient empowerment health may need to be intensifigempowerment is an important feature recognized as
strategy for eheal t h services to i mprove heal t h A kucdessful aatlycarea n d
organization exists when it provides good quality service. However, many healthcare organizations are challenged with sorr
inefficiencies and inequities in delivering healthcare quality and service [22]. Some of these problems are due ta inefficie
information management and poor service [29]. Adoption of electronic hedida(i) was aimed to improve the quality of
service in healthcare information management and enhance the flow of information delivery [16] [17]. Ifhéatth das
provided many advantages for healthcare organization such as cost efficiency and patient empowerntmp@igrment
may include healthcare organization and patient relationship, disease or ilinesarsaiement and its treatment, which leads
to a boost in psonal satisfaction due to the increase in responsibility of individual [13]. Patients are empowered in term of
controlling the flow of interaction to their healthcare service providers and among patients themselves. Furthermore
empowerment is a result abth interactive and personal processes, where caring relationships facilitate the emergence of
power [30].

Healthcareorganization needs to consider empowering patientshigaéth service also because it can build confidence, trust,
loyalty of its patents, and quality of service [SPRatientempowerment in healthcare service is an effort to build a good
relationship between patient and healthcare organization by ensuring that channels for communications and informatio
exchanges are in place [4]. Whigre channel of relationships and interactions are established then healthcare organization can
expecttoo mprove information access and flow with its patien
Therefore, Customer Relationshipanagement (CRM) plays important role in delivering patient empowermenhéalth
scenario.

There are many challenges associated with the complex relationships between healthcare organizations and patients in relat
to patientempowermentPatient empowerment has to ensure the quality of healthcare information and its delivery that is
correct, accurate, and reliable [10] [11]. Many healthcare organizations use CRM as a tool and strategy in managing patien
and improving healthcare services. In aduditi the recent development of Web 2.0 and cloud computing has given the
possibility of mobile based empowerment that emphasizes on mobile service anywhere and anytime. The objective of thi
paper is to lay the foundation for developing a modeling systgmat@nt empowerment by accommodating Web 2.0 in CRM
namely Social CRM or CRM 2.0 through cloud computing approach.

We propose that the model will promote better relationship of healthcare organizgigients, and more importantly the
model offers thee layers of patient empowerment ihealth system. While, cloud computing can be strategies in delivering
patient empowerment more flexible in term of resouragsptionand quick in implementation. The rest of the paper is
organized as follows. The niegection will discuss empowerment irhealth, CRM 2.0 and cloud computing. Section 3 will
briefly discuss methodology. Section 4 is data analysis and discussion and Section 5 is the conclusion.

LITERATURE REVIEW
In managing patients, a healthcare orgaz at i on needs to understand how to sur
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ability to understand their expectation and eliminate the reasons for dissatisfaction. CRM is not merely tool of managing
patients but also a strategy for significamprovement in services by solidifying satisfaction, loyalty and advocacy through
information and communication technology (I1CT). The CR
maintain those the organization already has, and reducesteaf marketing and customer service [6] [7]. Furthermore, the
Web 2.0 is an important tool for the development of new CRM strategies. Web 2.0 technology enables patients to participate
social networks and exchange information [1] [2]. They can shdoemation and knowledge about their diagnoses,
medications, healthcare experiences, and other related information. It is often in the form of unstructured communicatior
which can provide new insights for people involved in the management of health atatuchronic care conditions.
Embedding Web 2.0 into CRM is known as Social CRM or CRM 2.0. CRM 2.0 is a philosophy and a business strategy
supported by a technology platform, business rules, processes, and social characteristics, designed to eatigeirihe
collaborative conversation in order to provide mutually beneficial value in a trusted and transparent information environment

I't is the organizationds response to the patientds owner
CRM 1.0 CRM 2.0

Custom \:“\ /\.Lb tomer
V4 X

Customer

Custome:
Customer Customer
\ /vhﬁﬂ\! \ /wso\e \
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Your company
Customer Customer
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Figure 1: Comparison CRM@ and CRM 2.0

Social networking in CRM 2.0 can generate a way to strengthen the relationship between healthcare organizations and the
patients [3]. It can be used to encourage close andténgrelationships between organizations with its patier®ks FHigure

1 indicates the CRM transition that drives social change that affects healthcare organizations in facilitating on hew patient
communicating, peeio-peer collaboration, and easy access to real time conversation. Web 2.0 can sustain the@fprocess
interactive learning [14] [15] where organization may extract information from conversation that takes place in the social
networks. However, how CRM 2.0 can stimulp&gientempowerment through cloud based approach. In this section discusses
the literature analysis of patient empowerment, Web 2.0 and cloud computing.

Empowerment

The I nternet with Web 2.0 technologies has enabled pati
using it to make decisions about their health.a result, patients have a better understanding of healthcare issues and more
information access than before. It creates a higher expectation on healthcare organizations to fulfil as they have to mal
exceptional impression because poor service indidatsficiency and lower in quality. In response, empowering patient has
been offered to many patients, including patients who are not able to come physically for various reasons regardiess of locat
Healthcare organization througthealth can offer dme healthcare services over the Internet without even physically meeting
their patients.

Empowerment of patients has been discussed in the health literature over the past few decadebedtimgiscourses
started with a discussion on electronic iwatirecords (EMRs) and electronic health record (EHRSs) which is transforming
healthcare practice from pagesised practices to paperless business process. EMR systems are viewed as tools that allov
e-health records to be stored, updated, and exchangeddretvarious medical facilities and healthcare organizations
nationwide [19]. Others define EMRsti®e | ect roni ¢ medi cal data which consi st
physiological signals, checkups reports, medical treatment videdsmadical forms [18] [20]. On the other hand, EHR
system contains the records of -relategp mforinaiontgénerated bynane ar meren  a
encounters in any care delivery setting stemming from the interoperability of mpltgaelers. EHR may contain patient
demographics, progress notes, problems, medications, medical history, immunizations, laboratory data, and radiology reporl
[35]. The functionality provided by these systems can include simple patient records, elabtestie npanagement, and
electronic medication ordering, and billing systems [28]. EMRs and EHRs serve as building blocks for a framework of any
e-health initiative [34]. According to McWilliam et al. (1997), empowerment is a result of both interactiveeesthal
processes, where caring relationships facilitate the emergence of power [30], in this regards, CRM plays important role ii
ensuring empowerment [9]. The other view of patient empowerment means that the patients were able to seek heal
informationsuch as the prevention of diseases, health promoting, and the availability of suitable healthcare services [25]. A
the national level, the Ottawa Charter for Health Promotion in Canada has made empowerment a key issue in the theory
health promotion, wich focuses on the positive health enhancement rather than embalth prevention, mainly through the
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improvement of social conditions [27]. Australia starting from 2012 has pioneered patient empowerment through Personall
Controlled Electronic HealtRecord (PCEHR) by allowing patients to view their medical records [32]. Allowing patients to
have access from-eeal t h systems are part of patientsod ehmgthhiwer me
accommodating patient empowerment are the ir@nta concerns to fill the research gap especially embedding social
networks through cloud computing approach.

Table 1: 10 levels consumer participation in healthcare organization [21]

Level 1 Patients search for health information

Level 2 Patients exchrage email with family and friends

Level 3 Patients seek guidance from online patiegipers

Level 4 Patients participate in online support groups

Level 5 Patients join with others online service da#fipers to research their shared conct
Level 6 Patients use online medical guidance systems

Level 7 Patients interact with volunteer online health professionals

Level 8 Patients use the paid services of online medical advisors & consultants
Level 9 Patients engage in electronic conversations wigr focal clinicians

Level 10 Patients receive one way electronic messages from their clinicians

Table 1 describes 10 levels in which consumers take part in the access and use of health care information [21]. The framewc
in Table 1 has not clearlyxpressed distinction on how patient who engage in social networks and patient as individual be
included into comprehensive empowerment perspective through cloud computing. In many cases, when patients encountere:
serious medical concern, they do not jastept whatever treatment received from their medical staffs. They seek information
on the Internet learning about their condition, communicating with other patients and healthcare staffs who share$itgir inter
and trying to findonthe best treatmesit Furthermore, some important outcomes of patient empowerment ar@asealjement

of disease and treatment, perceived control over the disease, satisfaction regarding the treatdetatpsetion of health

and treatment and increase the level ofthddkracy [13]. Based on the discussion above, we argue that patient empowerment
in e-health can be categorized into three dimensions; personal, medical, and social. Then, each dimension was examin
through survey in analysisbds section.

Cloud Computing

Providing friendly ehealth systems yet cost efficient and effective without reducing core functionalities are unavoidable for
any healthcare organizations. The concept of cloud computing emerges with new workflow paradigms attributable to the
arrival of Web 2.0 or Web as a platform [3&}loud computing eliminates the need to install and run the application on the
usersb6 own computer. As a matter of fact, many wusers alr

There are thre types of cloud computing; Infrastructure as a Service (laaS), Platform as a Service (PaaS) and
Softwareasa-Service (SaaS) [33]. In national level, government or organizations with large IT infrastructure can act as cloud
service provider by providingesources to any healthcare organizations within the country based on subscription models.
Cloud computing can help healthcare organizations to avoid over investing IT infrastructure and training staffs by gonsiderin
rent the system and resources to kdegmt focus in their core of healthcare services. Therefore, healthcare organizations can
take advantage of using a cloud when the ICT capacity needs extensibility, customizability and scalability [37]. It igkessen
internal I T st aahce,snonitdringropkmtion, anfl suppart for &ng incident may happen.

However, the main advantage is cost effectiveness for the implementation of the hardware and software and cloud compuitir
can improve quality of currentleealth system at an affordaldest [23]. Furthermore, cloud computing offers to healthcare
organization focuses in their core business process on healthcare services and delivery activities rather than maneging comp
IT configuration, maintenance, and software systems through a depmkyment [36]. The proposed model reveals cloud
computing has brought a possibility to extend thHeealth by enabling patients empowerment and active participation in the
healthcare process.

METHODOLOGY
To develop a model, this study is built uponergcliterature reviews of patient empowerment-imealth, CRM in healthcare
organizations, and cloud computing. The relevant journal search was conducted using keymealls AND patient
empowerment, Web 2.0 AND CRM, and cloud computing. We chose Bnbfishlanguage articles published in
peerreviewed journals. After removing duplicates and articles beyond the scope of this study, the researcher selected 2
articles for the review. These articles were reviewed to extract the issues of patient engmvetremealth setting. The
researcher employed a thematic analysis of definitions, that is, the most important linked papers and-aeallbs $ecial
networks, empowerment and healthcare, cloud computing, Web 2.0, CRM 2.0, EMRs, EHRs, etc).a3édmnbthe
literature analysis found research gap about the scope and dimensions of patient empowerheatthinsgstem with
embedding the concept of CRM 2.0 and cloud computing. The population sample for this study were intentionally selecte
frompat ent s, patientés family, or medi cal staffs of hospi

The Fourteenth Internation&onference on Electronic Business &
The First Global Conference on Internet and Information Systems, Taipei, Deceftthe2®BL4
175



Anshari & Alas

(2012) and Taiwan (2014). This survey was important to reveal vital statistics and to gather users requirements derived frol
proposed modeThen, the model was verified and improved from the survey results.

ANALYSIS
There are many important questions associated with the complex relationships between healthcare organizations and patient:
relation to patient empowerment. The survey iatiid that more people either patients or healthcare staffs are prone to Internet
connection in daily activities. In other words, the demands foeadth and mobile services are increasing in the future.
Providing empowerment to patients iealth condibn is a challenging task. Patient empowerment must be supported with a
reliable system because it encourages patients to take responsibility for their own health and make decisions about the
healthcare. Empowerment in arhealth system can be used toyde effective selservice as well as to help healthcare
organization to reduce costs in handling an increasing number of transactions effectively. Therefore, we designed survey th
accommodates broad spectrum of patient empowerment. We distinguiststtbignaire of patient empowerment into three
categories of personal, social, and medical. Each category can be empowered to patients with different scope and complexiti
Below is the comparison of survey results on three dimensions of empowermetdriadia and Taiwan.

Table 2 Survey of Patient Empowerment (Indonesia and Taiwan)

Empowerment Domain Indonesia Taiwan
Medical
1 View & update EMRs 69 % 79%
9 Consultation online 83% 69%
{ Stand by online health educat@s4/7 92% 77%
Social Network
1 Discus health service in social network 2% 71%
1 Supporting group in social network 93% 78%
{ Discuss with patients same condition 80% 69%
Personal
1 Paying service online 39% 26%
1 Emotional & spiritual affecphysical 100% 97%
1 Record health activities online 75% 69%

Because no research has been published on the subjetteaftle and three layer of patient empowerment, this paper is
prepared to fill that gap. Table 2 summarizes survey results that directly correlated with the empowerments in &mdonesia
Taiwan. There are three sections clustering questions for empowerments. For example, type of question that we have askec
the participant for medical empowerment, do you agree that you able to view your own electronic medical records (EMRs
anywhere anytime? Almost 70% 80% respondents agreed if they have accessed to their EMRs. Details of the agreement are
shown in the percentage Table 2. Figure 2 shows the trends of high demands for patient empowerment in both countri
Indonesia and Taiwan. Iaét, the majority of respondents show their agreement of empowerment featutesalthesystems

except for paying service online. It is reasonable because most of Indonesian and Taiwanese enjoy the facilities of medic
insurance in the country.

Patient Empowerment

120%

100%
e \\/
40% \V/
20% Indonesia
0% ——Taiwan
N & < X > &
o 55 o & S
B Q‘," O C:" ] 0&
& = & &
& 2 & <
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Figur e 2: Patient Empower mentd Perception I nd
DISCUSSION

Patient empowerment is characterized by the manner in which patients share healthcare activities and responsibilities
healthcare processes that can pose challenges. The challengespeaacy and security issues [26] [31]. In some cases like
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in Indonesia where there is no centralized and standardized system, patient empowerment may face challenges of high cost
implementation and maintenance, standardization, and interoperagslitysi Figure 3 show simplified business model of
patient empowerment without cloud computing approach. Traditionally, patient empowerment in Figure 3 represents the
concept of patient empowerment as shown from Table 1. In fact, many healthcare orgenizatsistently hold the paradigm

that they are by defaultezbntroland manage EMRs as well as EHRs of their patients. In this scenario, patient empowerment
is limited to the patient own effort to seek healthcare information from external sources éikeetiith lack supervision

from healthcare staffs and organization. In fact, they cannot ensure the reliability of health information gathereddrom thos
sources. In many cases, patients are prevented to view or access their EMRs that affects theuities diff seek second
opinion from other healthcare organizations. Therefore, the model in Figure 3 confirmed the survey results in Taby2 that th

demand more empowermentd capabilities especially to invc
Lab, Pharma, Decentralized
Biomedical, 3™ parties Healthcare Consultation & Data
Gathering

T111] Datacenter
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Figure 3 Traditional Model of Patient Empowerment irHealth

Healthcare organizations may vary in implementing empowerment to their patients. Patient may visit different healthcare
organization (institution 1 or institution 2) simultaneously because deceimyatiealthcare systenis. this case, patient faces
discontinuity of EMRs that is scattered to many healthcare organizations. For instance, patients in Indonesia are suffer frol
solidity and continuity of their EMRs across the country. The only patiepbeerment is the ability to seek healthcare
information from Internet and from social networks. Seeking healthcare information from Internet and social networks has &
problem of information integrity and reliability. Even, if healthcare organization empopatients to have access over
information on their EMRs like PCEHR system in Australia, yet there is inefficiency when heatthganézations have to
deploy, manage, maintain, or upgrade thikealth systems using an internal or-sit®@ hosting modelThis required a
significant amount of resources from IT personnel. Therefore,-tleakh system needs to shift from two consideration are
inflexible systems and less patient empowerment where patients are solely considered as recipients of cane. $edtierm

we propose alternative model of patient empowerment that accommodhtsdthe system flexibility through cloud
computing.

The Model
Learning from previous model and survey results, there are two considerations for healthcare organtepioyiitg new
paradigmoféeneal t h syst em. Firstly, heal thcare organization s

their ehealth systems (Figure 4). In this model we propose three dimensions of patients empowerment as person:
empwerment, medical empowerment, and social network empowerment. Secondly, the model proposes three level of patien
empowerment can be adopted through CRM 2.0 with cloud computing approach. Cloud computing is able to bypass an
significantly reduce the amot of time, money, and resources required from the IT departmbatuse of cloud based
e-health can have significant impacts on healthcare organization and its business process as shown in Figure 4. Clol
computing saves the significant resources, agldted benefits take time to develop adopt flexible and customizable
technology solutions will enable healthcare organization to support their strategic business objectives at a loweheipst, and

to enhance quality and productivity. Cloud based apphicagéncourages patients to share their experiences and related
information to achieve better health outcomes. Web 2.0 may affect healthcare business processes, especially those relating
interactions between patients, which offer a new way in engagegaging, and maintaining relationships.
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Figure 4: 3 Layers Patients Empowerment in Cloud Computing

Personal empowerment is the ability of a patient as individual to have access towards their personal healthcare re¢ords (EHR
In term of EHRSs, patig¢s can have facility to record, update, and maintain their own personal health records such as (basic
habit; eating, sleeping, exercise, emotional, spiritual, etc). As a matter of fact, the survey revealed that patients want t
empower in this category. W, EMRs are mostly generated when patient consults with the medical staffs or after medical
examination. From the perspective of the proposed personal empowerment, patients are able to have view and access tt
medical records anywhere anytime.

The malel also proposes social networks empowerment. The social networks can be easily adopted and embedded in
e-health system through cloud computing. CRM 2.0 plays important role in supporting better partnerships between patient
with their healthcare staffor mutual benefits. Patients have an ability to make interactive conversation between them. For
example, a patient with chronic diseases will be motivated to share their experiences and other who have similar probler
Patientpatient interaction is a for of social empowerment where patients participating in social networks can share
information about their healthcare experiences and other beneficial information.

Finally, medical empowerment empowers patients not only to view or access electronis edoatso they can view and
generate health and medical records under supervision of authorized healthcare staffhe@ittieate provider interaction is
a form of medical empowerment where they are able to interact with medical staffs thiwemh as they interact physically.
The activities in this interaction are online consultatieprescription, eappointment, etc.

The three layers of patient empowerment can be deployed in cloud computing. Those benefits range from providing healthca
resairce storage and databases, modules applications and tools for patients and healthcare staffs invhiétify jporegram

such asocialinet wor k Apps for chronic diseases, Apps and Web f
her medicakecords. In summary, cloud computing ihealth can be solutions for the countrywide healthcare system where
they have not yet implemented standarditealth system like in Indonesia, at the same time cloud computing initiative will

be best solution foany healthcare organizations to escalate patient empowerment in reliable, secure, and scalable manner
Through cloud computing, patient empowerment can be deployed in any level of healthcare organization.

CONCLUSION
The model provides alternative anttedtion for any healthcare organization in empowering their patients, and the survey
results have supported that patient empowerment can be extended into personal, medical, and sociahtatihgfren,
the model accommodates those three layers gfoamrment into integrative interactions through CRM 2.0 and cloud
computing approaclCRM 2.0 has brought a possibility to extend the service of healthcare organizations by enabling patients,
patientsdé families, and t he activelynimther pracess oéhealth mmomgtien ahdoedupation t i
through the social networks. The modah help healthcare organizations in defining which scope of empowerment that they
will implement into the organization. In additiosloud computing basedan be the best solution for any healthcare
organization to keep the technological trends in order to empowering patient in their services. Healthcare organizations ce
save on repair and maintenance, system and licensing, and physical space. In dushtiboare organizations are
increasingly driven to cloud computing will increase functionality, lower cost, and enhance convenience of patients
empowerment by making the services and resources available anywhere anytime.
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NATIONAL AND ORGANIZATIONAL CULTURE AND MOBILE BANKING ADOPTION: AN
EXPLORATORY STUDY OF CANADA AND THE UK
Wenshin Chen, Newcastle Business School, UK, wenshinchen@hotmail.com
Daniel Tomiuk, Univergy of Quebec in Montreal, tomiuk.daniel@ugam.ca

ABSTRACT
Little empirical research effort is devoted to cultural effects on adoption behavior of mobile banking and practically no
empirical comparison between the UK and Canada exists. Our study thudsitdegain an kdepth understanding of how
cultural differences affect mobile banking adoption and in turn help various stakeholders to strategize their busiogss positi
in crossnational or crossontinental contexts. Fruitful research opportunitiesivdd from these complex, cultural
environments can thus be expected.

Keywords Mobile banking, culture, Canada, UK, case study

INTRODUCTION
Despite growing attention on mobile commerce and mobile banking in particular, the existing literature yetspadd
sufficient attention to cultural effects on adopti aoan bel

behavior between the UK and Canada are practically nonexistent. A bettercudtossl understanding between two
well-developed countries can be particularly interesting because, as the World Bank data show, Canada and the UK are situa
in two of most competitive continents (North America and Europe) in mobile and banking industries. Many major producers of
mobile device are also based in these continents. A better-crdggal understanding in these contexts can help stakeholders

to position themselves in these competitive environments and in turn enhance their future survival.

MOBILE BANKING
With the rapid developant of mobile devices, especially the recent popularity of smartphones, payments, investment, and
other transactioiased applications have been foreseen to influence the banking industry consid@rablspite such
positive prospects, the adoptiohmobile banking has been significantly lacking behind industrial expec{&fiomwo major
observations can be made to reflect the existing empirical research in the mobile bankomgemioen First, the attention to
contextual factors, particularly in investigating social and cultural differences, is evidently lacking. Although mose of the
empirical studies are conducted in various countries, their models tend to focus on trafdititoral such as technology
acceptancd3-4] or behavior intentiorf4-5] rather than social or cultural effects. Second, empirical results derived from
different contexts tend to show inconsistent or even contrasting findings. These observations lead to our call fotcaftention
better understanding of cultural differencesnobile banking adoption.

CULTURAL FRAMEWORK
Consistent with abovementioned observations, the existing literature also suggests that cultural factors play a simificant r
shaping business or IT practices and subsequently business perfof®lanceDe r i v ed &ur laysrs of bubunab s f

framework[7], we are particularly interested in national and
four to two layers (Figure 1). At the national level, Canada and the UK show different technology adoption patterns. Based o
the World Bankds data, Canada has consistently shown | o\

the average of high income countries. However, fixed broadband internet subscription rate shows little differences detween tt
UK and Canada.

METHODOLOGY
For the current exploratory study, we conduct a case study comparing two university student groups, one in Quebec, Cana
and the other in England, UK. As culture is a complex construct that is difficult to m¢g8sure case st udy me/f
in-depthFUTURE 3D PRINTINGnay not exist in the literature. The two universities selected for our current investigation are
given pseudonyms, Moca and Neuk Universities. These universitieglamted because their national and organizational
di fferences offer contrasting effects in understanding t

RESULTS & DISCUSSIONS
As the investigation is ongoing, findings and analysis will be presented at the noefere
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OPPORTUNITIES AND CHALLENGES FOR REAL MONEY TRADINGIN VIRTUAL WORLD
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ABSTRACT
The consumption of virtual goods in social virtual world is a multibitiémilar industry. People are willing to pay real money
for manydifferent virtual goods and services, including virtual homes and virtual latidth4 rapid growth of Real Money
Trading (RMT) in social virtual world, it is important to understand the opportunities and challenges facedby both the
consumersand the sellers within theRMT virtual world economy.By presenting some selected key eRéfitsabftwo
different types ofvirtual world environment, we highlight the opportunities and challenges emerging from RMT.

Keywords Virtual world, second life, real money transaction, virtual goods, virtual property, entropia universe.

INTRODUCTION
Virtual world (VW) is an avatabased 3D platform, in which realorld users are represented by avatars, virtual selves which
canengagein different activities, and with the -siruther oun
context of he virtual worlds- is a graphical representation of the user, in a three dimensional (3d) form, through which that
user can interact with the sur r [Blu8].Avatarg carodxghangetinstanbmedsages, t
virtual objects, and virtual money. They may also communicate through voice conversation. Thetrading of virtual world
currency, items and service with virtual currency of virtual weskhich can be converted to real moneag referred as Real
Money Trading (RMT) oReal Cash Economy (RCE).

The previous decade has shown a massive growth of virtual world users and related economic activates. For example, Secc
Life (SL), one of the most popular Social Virtual Worlds (SVW), has recorded an increase in proportiéd fioras in 2003

to 448,000 acres in 2014. The population has also increased, from 2 million residents in 2006 to more than 36 millten residen
in 20141], [2]. In 2014, there wereover 1 lfion active usersofSL, with over 1.2 million transactionseach day for virtual
goods. By June of 2014, the total transactions among users for virtual goods with the SL economy was $3.2 billion (USD)
which is more than the total amount of the annual toddee combined Virtual worlds in 2008.Alongside this,there weremore
than 2.1 million user created virtual goods for sale in 2014, compared to only 28,000 virtual goods[#}.Z064e irworld

virtual economies even though they take la with avatars inside virtual world with virtual currendyave actual, reakorld

financial outcomes. Virtual currencies, such as Linden Dollar (L$) used in SL, can be converted into real moneyin $USD anc
vice versa viaLindeX. LindeXis a currency excharmarket managed by Linden Lab. Linden conversion can be done both
in-world by interacting with virtual objects like virtual ATM,or via an external website with online payment methods such
ascredit card, Paypal, and bank transfer. There are also ovére2taathorized resellers of Linden Dollar, allowing users to
convert Linden Dollars with different real world currencies.

Similarly, game oriented virtual worlds, such as Entropia Universe,havealso experienced significant growth in the last decad:
Thesg ame oriented virtual worl ds are platformson whichus:
RCE. Project Entropia Dollars (PED) is the virtual currency of Entropia Universe. Players can earn PED by performing
different activities, suchsacollecting virtual fruit and stone in the game, or by selling skills that can beobtained in the game to
other players. Using virtual items and tools in the game to perform different game activities will cause the virtuaditems an
tools to decay and losealue, hence players will have to buy additional items and tools to continue the game. Players can
depositPED to their Entropia account via credit card and payment, and they can also withdraw PED (convert to real money) |
their bank account. Unlike LindéDollar of SL, PED is exchanged as a fixed rate of 10 PED to 1 $USD.With the Planet
Partner concept, Entropia Universe allows Planet Partner to make use of the Entropia Universe Planet Development K
(EUPDK) to develop their own planet within the Entiaprhe major planets include Planet Calypso, Rocktropia, Next Island,
Planet Arkadia, and Planet Cryene. The economics of these virtual planets have substantial real financialoutcome sind the sé
of some of these virtual planets were at world record grice virtual property sold. In 2010, the Gross Domestic Product
(GDP) of Entropia Universe was about 428 million USD. I
virtual property[3].

It has beenreported that RMT has generated over $2.1 billion in USA alone in 2011, with a totalidenarket of about

$15 billions in 2012.With the RMT and RCE in virtual worlds, users can bugelhdirtual goods and services as well as real
products and services. It is not onlyreal world companies thatareattracted to seek commercial opportunities in the RMT mark
in virtual world; individual entrepreneurs have also been drawn to this newtmanishe Chung and Aimee Weber managed

to generate over onemillion USD of wealth from RMIT Moreover, innovative forms of business and economics activities
were also used by developers dftwal world. For instance, Planet Calypso and Play Arkadia offered land deeds to their
players to invest in the RCE of the virtual planet and share the r¢8gnueAct i vi ti es such as figol d
gold, virtual items, virtual currency and skills in virtual worlds to trade for real money has emerged as a market within the
world. It is estimated that around 400,000 people are employgldrfarming5].
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With these increases of the RMT market and related business activities, as well as the changing landscape of RMT, this stu
aims to explore RMT and their impacts in several arbsing the examples of Second Life and Entropia Universe, as
representatives ofdifferent types of virtual worlds,we will discuss the revenue models,opportunities and challenges for RMT
virtual world economies.Selected key milestones and successful caR&tTah Second Life an Entropia Universe will be
reviewed. Issues related to taxations, virtual property ownership, privacy and technological issues associate with RMT il
virtual world will be discussed. Future research questions that need to be addikk$segresented.

The paper is organized as follows:We will first review the background, history, and development of RMT. Then, we willreview
selected successful cases of RMT. Then, we will present the practical issues and challenges of RMT foll@ergiddug$ion
of future research opportunities related to RMT in virtual world.

BACKGROUND
Virtual World
Virtual world (VW) is an avatabased 3D platform with users represented by avatars which engagein different activities and
which interact with the swounding environment of virtual objects and avatars. Examples of popular virtual worlds
includeSecond Life (SL), Entropia Universe, EverQuest, Final Fantasy, Word Of Warcraft (WOW), etc.

Virtual worlds can be categorized dependent on various crifgriprovides a simple classification of virtual world into
Ascripted virtual worl doand Aunscripted vi r tific patternvobtnel d o,
game (scripted virtual world) orwhether theyhave the freedom to not follow any patterns of behaviors (unscripted virtual
world)[10] also defned five prominent classes of virtual worlds, namely: educdtionsed; themdased;
communityspecific; childrefocused; and selletermined. Education focused virtual worlds are designed to provide the user
with training in specific areas, such as mare skills development and language learning. THmawsed virtual worlds are
designed to promote specific types of content. Commuapigcific virtual worlds are designed for members within a particular
country or geographical region with adoption of theal language and local aesthetics. Chilefiaused virtual worlds are
designed particularlyfor child users, for purposes of education, socialization,and gamhuugpt&etined virtual worlds, also
referred to as open virtual worlds, have a varietyativations and objectives for participants and utilize diverse profit models.

[7] have provided a more detailed categorization based on two main factors:1) limitations of content creation and 2) orientatio
(purpose), in order to define four main &goof virtual worlds (as shown in Figurel). These categories are: static game world
(game oriented environment with limited content creation); dynamic game worlds (game oriented environment with unlimited
content creation); static social worlds (socialented environment with unlimited content creation); and dynamic social
worlds (social oriented environment with unlimited content creation).

Limited Content Creation

A
Static Static
Game Worlds Social Worlds
Game Oriented <€ »  Social Orientd
Dynamic Dynamic
Game Worlds Social Worlds

Unlimited C%tent Creation
Figurel. A categorization of virtual worldq7]

Real Money Trading and Real CashcBnomy

While most people look at virtual worlds as primarily fantasy or gaming worlds, there are a lot of virtual worldswith
significant RMT occurring directly inside the virtual world, which alsohas financial outcomes in the rea[4}oHdamples

of the growing virtual worlds RMT is Second Life and Entropia Universe. The growth, over the course of the gdenades

of RMT related to these two virtual worlds has attracted the attention of the governments and legislation authorities, leadin
them to consider and discuss whether earnings from RMT should be considered as a taxable source[4f,if8jome

Milestones of Real Money Trading
In order to illustrate the history and development of RMT in virtual worlds,the key milestones in the development ofRMT as
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they are present intwo select virtual worldSecond Life and Entropia Universe&vill be described. These two virtual worlds

are also different in kind, as discussed above, and so they will allow for an illustration of RMT in different arenad.ifsecond
represents a dynamic social world which is unscripted. Entropia Universe representi dyaramworlds which users have
some specific objectives (missions) and activities to follow. These two select virtual worlds both have their own virtual
currency and RCE. A list of key RMT milestones in Second Life and Entropia Universe ispresentedTheld@MT
milestones belowis a selective but not exhaustive list of all RMT activities in these two virtual worlds. These milestones ar
selected to illustrate different forms of RMT in these two virtual worlds.

Key RMT milestones in Second Life

Virtual world with RMT or RCE allows users to earn, spend, withdraw, and deposit virtual currency. In Second Life, residents
can earn Linden Dollars by selling virtual goods and servicesid, on Second Life marketplace and on other virtual object
exchanges. Vital object creation and scripting functions in Second Life enables residents to design and create virtual object:
with diversefunctions. Linden Dollars can also be earned by working for virtual jobs, playing games, participating in
competitions iaworld, investing in companies listed on Capital Exchange, or by completing surveys and other web offers
outside Second Life. Residents can spend Linden Dollars to buy virtual goods, such as virtual fashions, virtual home, virtue
pets and virtual vehicles. Reside can also rent virtual real estate with Linden Dollars. Linden Dollars can be spent for virtual
services, for instance, to do virtual skydiving.

Table 1. Selected List of Key RMT milestones in Second Life

Timeline RMT milestones RMT Characteristics /
Phenomena
Dec 2003 Linden Dollar was introduced Introduction of virtual currency
Oct 2005 LindeX currency exchange for Linden Dollar was introduced Free market exchange rate
virtual currency
Dec 2006 Anshe Chung was reported to be the first-tiéalmillionaire due to
RMT in Second Life Ent hio i RMT f
Mar 2007 Kevin Alderman sold the virtual city of Amsterdam for $50,000 U s:sigﬁ\rzglzurr:alw\)/vorllg ou tcomeso
Dec 2007 Cao Fei sold a virtual art world called RMB city for $100,000 U
for 2 years access rights to the art world
Jan 2008 Second Life had closed-imorld virtual bank GinKo Financial Crimes and Fraud related to RMT]
July 2008 AnsheX a virtual goods exchanges has become available Business related to RMT
Jan 2009 Second Life Me&etplace was launched Marketplace for virtual goods an
services
Nov 2011 Capital Exchange provides stock exchange simulation ¢ Investment in virtual busineg
whereusers buy and sell shares with Linden Dollars virtual currency
Nov 2013 Linden Lab lamched Authorized Reseller program with 5 Lind More flexibility to exchange virtual
exchanges companies to sell Linden Dollars. currency with other real worl
currency
Jun 2014 Over 50 private estate management companies provide rel Marketing of RMT activities ang
service of priate estate land of Second Life appearance of related busing
outside Second Life

In March 2002, the first resident joined Second Life, in late 2003 Linden Lab introduced Linden Dollars in Second Life,which
was the first &p in the creationof aReal Cash Economy in Second Life. In Oct 2005, LiraleMrrency exchange service of
Linden Dollars- was introduced by Linden Lab. Second Life residents can buy Linden Dollars with $USD and vice versa. The
exchange rate of Linddbollars is based on the demand and supply of the currency.

In 2006, it is reported that Anshe Chung (a Second Life resident whose real name is AilinGraef, and who lives in Frankfurt
become the first Second Life millionaire. Anshe has accruedover olenntllSD of net worth inRMT inside Second Life.

She accumulated this wealth over a period of two and a half years, with an initial investment of $9.95 USD for opening &
premium account in Second Lifd1]. Her wealth was gained from the purchase of virtual land in Second Life, and the
creation ofresorts, houses, beaches, and virtual buildings to sell or tooresther Second Life residents. Similar
entrepreneurship from several Second Life residents has alsoresulted in substantial RMT. For instance, the virtual city c
Amsterdam was sold for $50,000 USD by Kevin Alderman, and the virtual art world called RiMBreited by Cao
Feiweresold for $100,000 USD to collectors,providing 2 years access rights to the art world.

In Jan 2008, several virtual banks were created in Second Life, whichprovide services similar to those of banks in.real worlc
These banks provédl attractive interest rates to Second Life residents who deposit their Linden Dollars there. One of the
virtual banks, GinKoFinancial,collapsed, and with it lost all of the investments of the avatars who had deposited thiere.Secon
Life banned this virtuabank and all other banking related virtual objects in Second life. The Second Life terms of service
prohibit any virtual entity to provide interests or similar type of direct return on investraeless the entity has an applicable
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government registrain statement or financial institution charter.

Later in 2008, AnsheX; which is a web portal to provide virtual goods exchanges for virtual items in Secondwife
launched. In November 2011, Capital Exchange, a virtual stock exchange, was lannSleedrid Life. Capital Exchange
provides the ability for Second Life residents to buy and sell shares of virtual companies in Second Life. In 2013, hinden La
launched the Authorized Reseller program for Linden Dollars, with initiallyfivethird partyexebangesell Linden Dollars to
Second Life users in different international currencies and payment methods. Up to now, there is no chartered banks doir
banking business inside Second Life. ATMs inside Second Life currently allowthe transfer of Lindes Deilveen residents

and facilitate the purchase of Linden Dollars from Linden Lab or authorized Linden resellers. There are over twentyauthorize
resellers, but none can purchase Linden Dollars from Second Life users.

As 0f2014 there are over 50 diféat private estatemanagement companies, providing private estate land in Second Life for
rent and sale. These private estate management companies vary in size,ranging from individual Second Life residents to ri
world companies holding dozens of privatelwned islands in Second life.Table 1 shows a selected list of key RMT
milestones in Second life.

Key RMT milestones in Entropia Universe

Entropia Universe is the worl dds | argest Massive Mul ti
currency used in Entropia Universeis Project Entropia Dollars (PED). PED has a fixed conversion rate of 10 PED for $1 USD.
Similar to Second Life, players in Entropia Universe can earn PED in different ways. Players can acquire valuable resource
and items by hinting and mining in the Entropia Universe. PED can also be earned by holding land deeds in Entropia Universe
There are also free competitions and events with PED prizes for winners. Players can also complete missions to gain PED a
skills. Skills acquied in Entropia Universe can also be sold to other players for earning PED. Players can also sign up with
Entropia Partners to complete activities outside Entropia Universe to earn PED. Hunting requires aninvestment in weapons al
armor and mining requireninvestment in mining equipment and tools. Using these tools will lead to decay of its life, costing
the user PED to maintain or purchase new tools, much as they would in the real world.

Table 2. Selected List of Key RMT milestones in Entropia Universe

Timeline RMT milestones RMT Characteristics / Phenomena
Dec 2001 Commercial trial of Project Entropia economy systems Introduction of virtual currency
Dec 2004 Virtual Treasure Island sold for $26,500 USD Entrepreneurship and investment
Oct 2005 Jon Jacobs bought a virtual asteroid for $100,000 USD RMT for sustanable real world
Dec 2006 3 virtual shopping malls Entropia Universe sold for $179,688 U| outcomes
May 2007 5 banking licenses issued in Entropia Universe with users pg Virtual banks and banking servic
$59,000 to $9MO0 USD for each license in RCE
Dec 2009 Crystal Palace Space Station sold for $330,000 USD Entrepreneurship and investment
RMT for sustainable real worl
outcomes
Nov 2010 Jon Jacobs sold the Asteroid Space Resmrvarious Entropig Significant return of investment i
Universe participants for a total of $635,000 USD. RMT
Nov 2011 Introduction ofcitizenship and revenues sharing system in P| Collaborative investment and gfit
Calypso with voting rights for $100USD sharing in RMT
Dec 2012 Mobile app Virtual Tycoon was launched allowing users to mai External to the virtual world platforn
RMT of Entropia Universe for managing RMT of virtual world
May 2013 Players create contest to give away $10,000 USDhier @layers | Emergent unscripted RMT activitig
from players
Oct 2013 A Player earn over $33,000 USD by bringing down monstg Significant return of investment i
Entropia Universe RMT
Nov 2013 Players invested $150,000 USD for their own moon in Erdrj Collaborative investment and pro
Universe sharing in RMT
Mar 2014 Pl anet Arkadia became t he wo| Collaborative investment and pro
by offering 200,000 deeds at $5 USD each sharing in RMT
Jun 2014 Stable Estateavailable for Auctions Game developer control of RMT i
virtual world

Emerging entrepreneurship and investment interests areevidencedvia various transactions of virtual property in Entropi

Uni ver se, at worl dés r ecor avirtpal treasars islandr was sokl Xoa $26,600 £SD to a  ?
22-yearold player, David Storey. Later in 2006, 3 virtual shopping malls also sold at record prices of $179,688 USD. Also of
note is another transaction. Jon Jacobs, an English actor, mortgagedd@srhreal world to buy a virtual asteroid for about
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$100, 000 USD. Jonds investment gave him a half a millior

In 2011, citizenship and revenues sharing systems and Calypso Land Deeds were thinoBlareet Calypso within Entropia
Universe. Calypso Land Deed holders receive a share of 50% of the planet gross revenue, payable monthly, and also have
political voting right onthe planet. Similarly, the Arkadia Underground Deeds offered by thet Ri&adia allows holders to

share in the revenues of Arkadia Underground and receive dividends on a daily basis. These deeds represents a collabora
investment and profit sharing scheme in RMT. In 2013, a group of Entropia Universe players joirgty $4566,000 USD to

obtain the development and management rights to operate their own moon in Entropia Universe. In 2014, Planet Arkadia,
virtual planet in the Entropia Universe, developed a Singdpased independent game developer allowingplayerseof th
Arkadia Underground game to participate in up to 200,000 deeds for 50 PED each. Players can share the revenues of Arka
Underground and receive dividends on a daily basis. The selling of 200,000 deeds at this in initial price make Planet Arkadi
the warld first million dollars virtual properf{d]. In Jun 2014, Stable Estates were available for auction in various planets in
Entropia Universe. The playevgho own the stable can generate revenue by charging other players in Entropia Universe for
services supplied by the stables. These services include hosting and training others players' pets. Better servicbg provided
the stabl es wi ltdto pnogrésp fastehamd perforanybetterdnécongests and competitions. The Stables will be
placed in strategic positions on each planet for auction with starting bids of 20000 PED. Table 2 shows a selected list of ke
RMT milestones in Entropia Universe.

PRACTICAL OPPORTUNITIES AND CHALLENGES
With the RMT characteristics and phenomena identified in pervious section. The related practical issues and challenges are
discussed in this section. RMT enables new businessopportunities and encourage entreprbo#uisbide virtual world
and also outside virtual world.

RMT Opportunities

Entrepreneurship and investment in RMT for sustainable real world outcomes

Dynamic virtual worlds, such as Second Life, allow and encourage RMT by granting participantstualefieaperty (IP)

rights to their selcreated virtual assef8]. Using the builin tools provided by Second Life, users can create their contents in
their virtual world12], [13].Several successful entrepreneurs, who have successfufitedda the RMT, are highlighted in

the key milestones in the previous section. Recent §iutjyalso suggests that virtual world infrastructure can facilitate user
innovation and entrepreneurship. The free flow of informadiodh free transfer of digital goods and services provides a trading
environment which lowers the difference between the lead and mass users, as well as large brand and individual entrepreneu

Collaborative and emergent behaviors in RMT

Communication feres,such as instant messaging, voice chatting, groups and memberships in virtual worlds, provide an
effective way for users to collect information, communicate, and interact. These are all important aspects and sources of ne
knowledge and resources toomote innovation and entrepreneurship. Moreover, these information exchanges also facilitate
the formation of social networks and communities. Interesting behaviors havealso emerged in RMT, whersuberised
todynamic social virtual worlds but alslynamic social game worldry to organize events and contests within the world.

New forms of business external to the world

It is not only entrepreneurship and new business forms inside virtual world that benefit from this new market;we also observe
the indirect impact of RMTthrough the creation ofother associated businesses outside of the virtual world market.A good
example of this trend is thevirtual real estate management services, that operate both inside and outside of thedvirtual worl
Websitesand social media pages are used to present their real estate listings external to the virtual world.

RMT Challenges

Tax and banking legislations of RMT

Taxation of RCE presents legislature with a real challenge.For example, Second Life server is base®,irdnd the
residents of Second Life are from all over the world. If the government decided to apply the taxation policy in tratisaictions
take place in Second Life there are several complications, and several key questions. For example,shohé dalettated

with the virtual transactions before virtual currency exchanged to real currency? Should the tax policy be appliedrso the use
based on the server location or the user location? What if the tax policy is applied to the server lodhgoosaavill be

taxed once in the host country, and once for exchanging for real currency? The imposition of prohibitive taxation on player:
would likely have a detrimental effect on these burgeoning economies. Therefore, any legislative authoritywedolthivek
carefully about the appropriate measumsch as a requirement ofgame operators to monitor and report taxable activities to
the authorities will dissuade game play and likely result in the collapse of these vibrant new ecopjmies

Virtual Property Ownerships

In addition to the purchasing or renting costfor a land or island, virtual world may charge reoccurring monthly feesfor virt
real estate.Thisreal estate will exist bnly as long as the virtual world continues to exist. The reliability and sustainabilityof
the virtual world platform will affect users incentive to purchase the virtual propertyin the virtual world. The othénassue
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this raises is that, if a parpant stops paying the recurring fees, or if he/she not using the virtual world anymore, should the
property ownership revoke backto the virtual world operators? In most of the cases the virtual property of virtual avatar is
linked to their existencein VV{4].The issue that arisesfrom thissituation, where a user stop using the virtual world for years, is
whether will he/she be able to return all the property, or whether these propertidsapitieir from his/her account.Another
important issue is that some of the participants in virtual worlds have died in the real life, and his virtual wealtbisiiti e

the VW, will his inheritors be able to claim this wealth or convert it from vipuaperty to real money?

Virtual World Operators Control and Governance

The risk of economic deficit in one of the most flexible virtual worlds, which is Second Life, comes from two differeas.sourc
First, if there areno buyers who are interested inriguyhe Linden Dollars, or if Second Life operator does not allowthe
conversion ofthe virtual currency to a real currency. Due tothe continuous growth in Second Life, the demand forLinden
Dollars is increasing. However, there is no guarantee that this dewitrtontinue in the futur¢d]. Second, LindeXhasits

daily and monthly limits on the amount that can be changed from LindeXDollar to real currency. These limits are based or
different facors, such as the user level in Second Life which can be a company, enterprise, business owner, or individuals. Fc
obvious reasons,companies, enterprises, and business owners have higher limits than irjdjviduals

V-BUSINESS RESEARCH OPPORTUNITIES
Although there are various practical issues related to tax and virtual property ownership which are still to be reselaesl, the
many vital research questions to be investigated, in ordedrstand the growth and development of the RMT market. Some
interesting research questions are listed below.The list is by no means exhaustive, but aims to illustrate some p@ssible futt
research directions.

Business issues related to RMT
1  Who are the busrs and sellersin RMT?
o What are the characteristics of these buyers and sellers?
o Are these characteristics of RMT buyers and sellersthe same for different types of virtual goods and services
and in different types of virtual worlds ?
1 Why do people intested in RMT?
o What are the determinants of their purchase intention and behaviors with respect to RMT of virtual goods
and services?
o0 Are these determinants the RMT intention and behaviors the same for different types of virtual goods and
services and in dérent types of virtual worlds?
o What are the determinants of sellers behaviors, their innovations and entrepreneurship with respect to RMT
of virtual goods and services?
o0 Are these determinants the RMT intention and behaviors the same for different typetsabfgoods and
services and in different types of virtual worlds?
1 What are the virtual goods and services being traded in RMT ?
o0 What are the characteristicsand attributes of popular virtual goods and services traded?
0 What are the determinants for sedleise to set price for virtual goods and services ?
o0 What are the determinants for buyers willing to for virtual goods and services ?
1 Who are participating in collaborative RMT in virtual worlds ?
o What motivate collaborative investments or purchase in RMT?
o What are the determinants for sellers to set the prices of virtual goods and services ?
o0 What are the determinants for values of virtual goods and services involved collaborative RMT investment
or purchase ?

Policy and legislation issues relate to RMT
1 How should collaborative RMT be managed?
1 Should policy or technical solutions to be used to handle the risks and challenges for in trading virtual goods anc
services ?
0 To what extend can theprinciples of real life legislation and rules related to propedsshiprbe applied in
virtual world RMT and virtual property?

CONCLUSIONS
Facing theenormous growth of RMT in virtual world, there are various emerging opportunities and issues.In May 2014 SL
announced that iOcul us RI5]f @colus Rift wilk cvercpraetsonte llireitatians of the @mputerW
monitor by giving an immersiv8Dvirtual representation for the VW and with the ability to simulate the head movement for
users to look around in the SL. Oculus Rift and other similar devices can be considered as the new technological nevolution |
VW. Similar advancements in virtuaality technologies will continue to create new RMT landscapes to virtual world. Hence,
longitudinal research efforts for the suggested research questions in this study related to RMT in virtual world ar¢orequired
understand new phenomena created by RMA market and new experience demandedby virtual world users.
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PATIENT -CENTERED EHEALTH SERVICE DESIGN: A CASE STUDYIN CHUSHANG SHOW
CHWAN HOSPITAL
Hsinlu Chang, National Chengchi University, Taiwan, hichang@nccu.edu.tw
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ABSTRACT
Taiwan Executive Yuan promote eHealth, as one of the six emerging industries that Taiwan Executive Yuan would fully
support and allocate budgdétccording to the World Health Organization, eHealth is the delivery and support of health care
components through ¢huse of information and communications technoldgy down to eHealth operations in one of the
Taiwan Island wide Hospitals, ChuShang Show Chwan Hospital, the current trend can be asgatlemgentric activities
and processesustomized solutionghe focus ofwellness,inclusion of individuals and families in the decisionaking
processesind the focus afervice quality.

Although previous studies have discussedinformation and communications technologgagein eHealth, the use of
informationand communications technolo@ynot the only feature oftealth. The corresponding service features should also

be taken into consideratontFom t he service organizationds perspective,
physical and ne-physical components. It is important to know the critical features of a service in order to design appropriate
eHealth services. Accordingly, we aim to discover the service features in eHealth that are valued by customers through a ca
study of ChuShanghow Chwan HospitalVe adopt the concept of symbolic adoption to do this research. We propose that the
identification of service features should be differentiated based on different stages of adoption as different semécaégatur
have different focses and utilities. Thus, in this research, we are interested in clarifying service features that have impacts ol
symbolic adoption, trial, and use adoption. The results can help healthcare organizations to design different strakegies to t
care of patiets in different adoption stages.

Keywords eHealth service design, symbolic adoption, symbolic rejection, core service elements, supplementary service
elements

The Fourteenth International Conference on Electronic Business &
The FirstGlobal Conference on Internet and Information Systems, Taipei, DeceriBeP814
189



JhangLi & Suen

PLATFORM SELECTION IN DIGITAL CONTENT DELIVERY: CONTENT EXCLUSIVITY
AND NETWORK EFFECT

JhihrHua Jhangd.i, Hsing Wu University, Taiwan, jhangli@gmail.com
ShengYang Suen, Hsing Wu University, Taiwan, andy63014@gmail.com

ABSTRACT
Exclusivity and multihoming are two distinct contract approaches frequently used by content owners for digital content
delivery. The strategy of maintaining content exclusivity not only creates barriers for new entrants in a digital metlia marke
but also intensify competitive advantage for the platforms granted distribution rights. Contrary to exclusivity, multihoming
strategy results in much less competitive advantage for those delivering the content, but content owners may receive tf
maximal benefit from conveying important messages to numerous viewers, stimulating the developmentobimeortt
regarding to the conte embedded in the content. In the study, we consider the contract decision made by a content owner in
content supply chain in which titles are delivered through either -@aabrt cable platform or an-fee streaming site. The
online streaming seree provider offers a flexible interface enabling subscribers to view content anytime and anywhere as long
as their display outlets connect to the Internet, but the cable platform incurs waiting cost because the titles aredroadcast
according to a prdetermined timetable. Our analytical result indicates that multihoming is favored by the content owner when
both platforms have symmetric market shares and advertising revenue from the program is pretty low. On the other hand,
commercial advertising is g#ul and one of the platforms is obviously larger than the other, content exclusivity benefits the
content owner more than multihoming.

Keywords Exclusivity, multihoming, streaming, network externality, advertising revenue.
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PSYCHOLOGICAL AND SOCIO -PSYCHOLOGICAL FACTORS IN BEHAVIORAL
SIMULATION OF HUMAN CROWDS
Jacob Sinclair, James Cook University, Australia, Jacob.sinclair@my.jcu.edu.au
Carrie Siu Man Lui, James Cook University, Australia, Carrie.Lui@jcu.edu.au

ABSTRACT

This paper aims to synthesis gtitig research efforts to provide an integrated view of behavioral model designs and relevant
theoretical frameworks of heterogeneous agents for crowd simulations. Most existing studies considered only limite
parameters by including a few selected perbies traits, emotion, and group characteristics for specific scenarios and
applications. Most often, these factors are implemented with limited reference to theoretical psychology and cognitive model
This study attempts to synthesis existing reseaffolnt @nd outlines opportunities, challenges, and promising areas for future
research for integrating psychological and sgasgchological factors in crowd behavior simulations.

Keywords Crowd simulation, personality, cultural, emotion

INTRODUCTION
Simulating realistic movement and behavior of crowds is important in many application areas, including computer animation,
video games, pedestrian dynamics modeling and analysis, virtual reality, emergency management, building planning, ar
massive evenmanagementApproaches for crowd behavior simulations can be classified into macroscopic approaches and
microscopic approachd&]. Macroscopic approaches considee trowd as a whole, focusing on the flow characteristics of
the crowd as a single entity. Example of macroscopic approaches include regression statistid@noalgls choice based
on ag e n t3) guewing mobdel§dly fluid dynamics[5] and gas kinetic$6]. Although macroscopic approaches are
adequate for simulation crowd movement en masse, these approaches ignore the heterogeneity of individuals in the crow
therefore cannot simulate varieties of indil behaviors in crowds caused by individual differences such as cultures,
personalities and emotion&lith microscopic approaches, a crowd is modeled as a group of individuals. Each individual in the
crowd can make his or her own decisions, respondhéoenvironment, and interact with other individu&gamples of
microscopic approaches include rhlased approach¢g], cellular automata mode]8, 9], and social force mode[40, 11]
With these approaches crowd behaviors is not explicitly defined but emerges from the sum of the individuals decisions. /
general surveys of crowd simulations studies can be fioudd 12].

Agents in crowd simulations can be homogenous sattributkset er
values[9, 13]; hence will exhibit the same behaviors when encounter the sarnersnent and stimuli. Heterogeneous agents
have different agent attributes values or profile; hence behaviors of the agents are depends on both the environmant and stin
external to each agent and also individual differences of each agent. Ideallghthéotal model of a humdike agents

should be realistic, theoretical supported, and efficient. However, in practice, there are usually tradeoffs. To make crow
simulation with acceptable high frame rate, realism aspects required high computationafgousurally comprised. As a
results, different crowd simulations employ different behavioral models, different agent profiles, and different theoretical
grounds.

Currently, the most commonly used microscopic crowd simulation architecture is to modelotie as a group of
Belief-Desirelntention (BDI) agentd14] within a multragent system. Each agent is given huitilen decisionmaking
processes to determine their own decision and letsa¥n order to study the complexity of crowd behaviors and simulation
realistic virtual crowds, various studies attempts to incorporate personality, emotions and social groups in crowd simulation
However, many implementations only use one or two d#iees of the corresponding psychological models and tailor the
mapping of these affective aspects directly to agents parameters in limited reference to the underlying theories &l for limi
scenarios.

There are needs for a psychology and spesicholgy theories driven models for agdrdsed crowd simulation
implementations. This study aims to survey the psychology and-gsygihology theories and factors used in existing crowd
simulations literatures and also theories and factors in crowd behawdigssto identify the opportunities and challenges for
future crowd simulations research.

This objectives of this study are 1) to synthesis existing research efforts to provide an integrated view of behavioral mode
designs and relevant theoretical franoeks of heterogeneous BDI agents for crowd simulations and 2) to identify research
gaps and challenges for future agbased crowd simulations. While it is clearly impossible for this study to include all
existing research efforts that have contributgphificantly to the topic, we aim to cover a good mix of the systems that are
representative of a diverse range of approaches and disciplines.

Theories related to collective behaviors such as Contagion tfégrfEmergeniNorm Theory[16] and Convergence Theory
[17] suggest that crowd behavior is not a product of the crowd itself, but an emprgperty of individuals which are
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influenced by and influencing other individuals. In order to model and simulate crowd behaviors, it is important to properly
design the behavioral model of the individual agent and the interactions among the agents.

In multi-agents systems, behavioral models are used to represent the theoretical characteristics of the agents. The behavic
models specify how perception of the environment and stimuli are processed to determine the best next action to achieve
specificgoal. BDI model is popularly used and prevalent model in dggsed crowd simulation. BDI model is developed
based on the theory of human practical reasofil8y and theory of intetional systemg19]. An agentds be
determined by its belief (information the agent has ab
a gent 6 dedgoal tnchieve). Although there are other human agents behavioral models sucli28§ &whActR[21],

BDI offers the most straightforward representation for describe human reasoning and[ad}ioRsr this reason, this study

use BDI aghe foundations and aims to related psychology andpsyahology theories of crowd behaviors for extending the
BDI model to allow understanding of impacts of these af
and agents behaviorBhe high level simulation framework is shown in Figure 1.

Other Agents Agent Self

Figure 1. Psychological and Sogsychological Aware Framework for Behavioral Crowd Simulation

In the proposed framework, psychological and spsgchological factors such personality, emotiand culture will affect
agent 6s own decision making process. Among agent s, t he
norms. Emotions will be affected by agents interactions and some emotions may also propagate among agents.

PERSONALITIES IN CROWD SIMULATIONS
Personalities are always created using agents parameters as the focal point providing the ability to display realistit moveme
and reactions around other agents and obstacles. But personality can be developed witthirfititengaallowing agents to
determine their path based on their personality. Guy g23Iprovides agents with the parameters to display their pergonali
but uses no path finding capabilities. Guy ef22] uses an RVO?2 library which provides an etsyse implementation of
the Optimal Reciprocal Collish Avoidance (ORCA) formulation for muligent simulations. This tool provides the ability to
setup simulation scenarios by setting agent default parameters (max. neighbours distance, max. number of neighbou
planning horizon, obstacle planning horizagent radius and max speed), setting up agent starting positions, and adding
obstacles specific vertices in counter clockwise order to create an invisible barrier around objects in which an abknt is una
to walk through and move agents by using a prefevelocity.

Although RVO?2 is a useful library to use you still are provided to generate all the agents and the environment yourself. RVO:
al so doesndét provide any path finding capabil irmedvelsityonl y
RVO2 requires the developer to incorporate a path finding solution into it and connect it to the preferred velocity allowing
agents to move around the environment in a more realistic manner. It also lacks the ability to allow agentspcomdewn

an environment, this is because RVO2 us 2D vectors to move the agents and create the invisible wall around objects. Guy et
[22] does not prove a path finding to the RVO?2 library forcing agents to go to the goal directly without thinking of the best
path or a path picked based on their personality. But by adding a path finding solution that considers the agents jpersonality
mind, will help poduce more realistic agent behaviours and decisions in crowd simulation. RvO2 was used in this project to
help setup the simulations with the inclusion of a-delfeloped local path finding. The local path finding developed relies on

t he ag e n ttyGosdecmewhat pathah agent should take to reach a set goal.

Three personality traits were implemented in developing realistic agents; these were shy, impulsive and aggressive. Guy et
[22] had already mapped the parameters to each of these personality traits making it easier to implement them into the proje
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The only difference between Guy et[2R] is that the radius of each personality has been cut in half allowing better movement
between agents in large crowds (see Table 1). But the code that includes personalities into the local path figutial is o

Table22The agent parameterdéds for each person

Traits Max. Max. Planning Obstacle Agent Max Speed
Neighbour Number Horizon Planning Radius
Distance Neighbour Horizon
Aggressive | 15 20 31 31 0.6 1.55
Impulsive 30 2 90 90 0.4 1.55
Shy 15 7 30 30 1.1 1.25
No 15 10 10 10 1.0 2.0
Personality

The local path finding used is a point to point network in which the agents move around the environment moving from point tc
another point that has some connection to it; indage it is a neighbouring point. At the start of a simulation the agents move

to the closest point from where they were spawned, from there on they rely on their personality to determine the next poir
until they are close enough to the goal. Each perigradit determines what path an agent should go down differently. An
agent with an aggressive personality looks for the quickest path to the goal (see Figure 2). This has been developed into t
path finding by selecting the closest point to the goahfeolist of neighbouring points given to the agent from the current
point the agent in which the agent is located.

findAgecressiveRoute(y
Array of Neighbowr Points = Get all neighbourPoints from CurrentPeint;
Float gealDistance = Get distance between the goal and the agents position;
Float closestDistance = 10000.0;
RVO Vector2 position;
Set previousPoint as the currentpoint;
For every Neighbowr Point in the array{
Float distance = get distance between the goal and the Neighbour Point position
If the distance is less than or equal to the closestDistance and the blockedPoints doesn’t contain the
Neighbour Point]
Set distance to the closest Distance;
Set Meighbour Point position to the position;
Set Meighbour Pointto the currentPoint ;

1
El

Else if the blocked Points does contain the Neighbour Point{
If the distance is less than or egual to the closestDistance and the blockedFrom are not equal to
the previousPoint]
Set distance to the closestDistance;
Set Meighbour Point position to the position;
Set Meighbour Point to the currentPoint ;

1
L)

1

1

If the goalDistance is closer than the closestDistance && the goalBlock is false]
Set goal 3s targetPosition;

1
1

Else]
set goal as rargetPosition;
Set goalBlock to false;

—

Figure 2. Path finding for aggressive personal

Agents with an i mpul siquiekesppmath ® the godl but for malteogo forta mgre ad¥entures pathdsee
Figure 3). The path finding incorporates the impulsive personality by selecting the second best path to the goal allowin
impulsive agent to take a more adventurous path, exceptwheher e i s only one path to th
will then take that path instead.
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findimpulsiveRoute()}{
Array of Neighbour Points = Get all Neighbour Points from CurrentPoint;
Float goalDistance = Get distance between the goal and therasg position;
Float furthestDistance = 0.0;
RVO.Vector2 position;
Set p as the previousPoint;
Float currentDistance = Get the distance between the goal and the currentPoint;
For every Neighbour Point in the array{
Float distance = get the distandgetween the goal and the neighbour point;
If distance is less than currentDistance and the Neighbour Point is not equal to p{
If distance is greater than furthestDistance and blockPoints does not contain Neighb

Point{
Set distance to the futherestBtance;
Set Neighbour Point position to the position;
Set Neighbour Point to the currentPoint ;

}

Else if blockedPoints does contain the Neighbour Point{
If distance is greater or equal to the furthestDistance and blockedFrom is n
equal to previousPmt{
Set distance to the futherestDistance;
Set Neighbour Point position to the position;
Set Neighbour Point to the currentPoint ;

}
}

If the goalDistance is less than or equal to 20.0f and the goalBlock is false{
Set goal as targetPositign

}

Else{
Set goal as targetPosition;
Set goalBlock to false;
}
}
Figure 3. Path finding for impulsive personali't

Agents with a shy personality are very different to aggressivenapdii | si ve agents as they donod:
path or second best path to reach their goal by comparing the neighbouring points from the current point from where the age
is located (see Figure 4). Instead their main focus is to take @optthir goal that has the least amount of agents to interact
with. The path finding determines this by how many agents are between the current point and each neighbouring point using
detector that has been place between each one. A shy agent thahdgkaist that has the least number of agents between
them, which can end up making shy agents move further away from their goal.

EMOTIONS IN CROWD SIMULATIONS
Emotions have been used in crowd simulations in different ways, one type used i@vielavhich a single emotion such
as horror is represented by several basic emotions of horror represented in a level systgnfratartalm, to alarm, fear,
terror, panic and all the way up to hysteria. Emotions can be affected by different situations in the environment dts long as
involves the agent in some way. For example a fire breaks out on one side of a town, therptgilside are emotionally
affected but the people on the other side may not be emotionally aff@ttest. agents can also affect agent emotions in
different way such as disagreements are decisions and feeling these emotions from the agents around them.

Agent emotions were incorporated into the project differently to a level and to individual emotions. A threshold system was
developed to represent multiple agent emotions for the project. The threshold system works by using two opposite emotior
like happy and sad or angry and calm and setting high threshold to one and a low threshold to the other. This prevents an age
from feeling both emotions at the same time as an agent cannot be happy and sad or angry and calm. Each two oppo:s
emotions are givenalue to share that can be increased or decreased based on different situations. If that value reaches or pe
one of the thresholds it means that the agent feels that emotion and is affected by it.

Eight emotions were used and split into four groups qfosjtes to represent the thresholds used in the project. These
emotions were happy and sad, stressed and relaxed, angry and calm, excited and bored (see Table 2). These emotions \
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chosen as they each are an opposite of one of the emotions and be@usplivinto their four groups when a threshold has
been reach each threshold caregsst with the other. For example an agent can be happy about something, angry towards
something and bored at the same.

findShyRoute(){

Array of Neighbour Points = Get all Neighbour Points from CurrentPoint;

Float goalDistance = Get distance between the goal and therg position;

FloatsecondClosest 999.0;

Float neighbourDistance = 0.0;

Int number of agents = 999999999;

Set currentPointas the previousPoint;

Float currentDistance = Get the distance between the goal and the currentPoint;

For every Neighbour Point in the array{
Int count = get the number of agents between each the current point and neighbour point
neighbourDistance = dehe distancebetween the goal and the neighbour point;
If goalOstance is less thad5.0and thegoalBlock equals falde

Set goalas targetPodion;
}
Hseif neighbourDistancedss thancurrentDistanceand blockPoints does not contain Neighbour
Point{
If count is less than numAgents{
Set countto the numAgents;
Set neighbour point to the currentPoint
Set current point to the targetPoint;
Set the goalBlock as false;
}
}

Hseif neighbourDistances greaterthan currentDistanceand blockPoints does not contain
Neighbour Point{
If neighbourDistance idess than second@sest{
Set neighbourDistance as the secondClosest;
If count is less than numAgents{
Set countto the numAgents;
Set neighbour point to the currentPoint
Set current point to the targetPoint;
St the goalBlock as false;

}
}

Else if blockedPoints does contain the Neighbour Point{
If neighbourDistances less thancurrentDistance and blockedFrom is not equal to
previousPant{
If count is less than numAgents{
Set countto the numAgents;
Set neighbour point to the currentPoint
Set current point to the targetPoint;
Set the goalBlock as false;

}
Hseif neighbourDistances greaterthan currentDistanceand blockedFrom is not equal
to previousPant{
If neighbourDistance idess than second@sest{
Set neighbourDistance as the secondClosest;
If count is less than numAgents{
Set countto the numAgents;
Set neighbour point to the currentPoint
Set current point to the targetPoint;
Set the goalBlock as false;

Figure 4. Pat h f i n dfinding thd route wighlthg legstenumbery of agleritst y 6s by
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Table3. The emotional values and the corresponding emotional thresholds.

Values High Threshold Low Threshold
happySad Happy Sad
stressedRelaxed Stressed Relaxed
angryCalm Angry Calm
excitedBored Excited Bored

In order for the values to increase or decrease and reach a threshold, multiple situations were created to affecfTtnesealues.
are danger, time pressure, obstacle interference, points of interest and intevbtiather agents. Dangerous situations are

t hi

ngs

that

can threaten an agentds 1ife

such

as exnbygt ur a

increasing stressedRelaxed and angryCalm value and decreasing the happySdimaleessure is the attempt to reach a

goal

by

a

particular time frame. I f an agent

increased and the time frame starts again (see Figure 5).

time Pressure(){

add deltaT ime te timer;

float minutes = divide timer by 60 to get number of minutes;

if minutes is greater than 1 minute{
increase stressedRelaxed value by 5;
reset timer to O;
timer = 0.0F;
check if the stressedRelaxed value has reached one of the
thre sholds;

Figure 5. An emotional thebold affected by time pressure.

doesn$t re

Obstacle interference is when an obstacle or barrier blocks an agent from taking that path to their goal forcing agpagent to
back. When an agent is forced back from an obstacle interfering their angryCalm and sttassddR&ue is increased bring

them closer to their angry and stressed threshold. Points of interest is something that goal or object that is ofdtitghantere
agent. In this project an agent point of interest is their goals. When an agent isedterélse goal they are moving towards

their excitedBored value is increase if not it is decreased making them closer to the bored threshold. Agent interactions a
when agents who are already reached an emotional threshold effect other agents arodrttetheffect the other agents by
slowly increasing their values of that particular threshold. In large crowds agents can affect each other in largeidgses forc
single agent to be affected by multiple agents at a single time (see equation 5).
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agentinteraction()f

List of other agents = get list of all agents in the envirenment;
For each other agent in the list{
Float range = get distance between the two agents;
Ifthe range is less than 5{
If one of the emotional values is greater than its corresponding emotional threshold {
Increase emotion type timer by deltaTime;
Float seconds = get number of seconds by timer % 60;
If seconds is greater than 30{
Increase the emotion value of this agent;
Reset timer to 0;
}
i
Else if one of the emotional values is less than its corresponding emotional threshold {
Increase emotion bype timer by deltaTime;
Float seconds = get number of seconds by timer % 60;
If seconds is greater than 30{
decrease the emotion valuee of this agent;
Reset timer to O;
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Figure6. An emotional threshold affected by agent to agent interaction.

When a threshold is reached an agent parameters are changed to show that emotion. But not all parameters are affected a
same time (see table 3). For example when bored it altersaheiqd horizon, planning obstacle horizon and speed while
stressed affects all parameters. This show how strong certain emotions are to others. When a value goes back under a thresl|
level it undoes it changes to each parameter that was affect by it.

Table 4. How the agent parameters are affected by each emotional threshold.

Happy Sad Stressed |Relaxed |Angry Calm Excited |Bored
Neighbour
Distance Decreased|Increased |Decrease |Decreased|Increased |Decreased|N/A N/A
Max Number o
Neighbours Increased |Decreased|Increased |Increase |Decreased|Increased |Increased |N/A
Planning Horizon|N/A Increased |Increased |Decreased|Increased |Decreased |Increased |Decreased
Planning Obstacl
Horizon N/A Increased |Increased |Decreased|Increased |Decreased|Increased |Decreased
Radius Decreased|Increased |Increased |Decreased|Increased |Decreased|N/A N/A
Speed N/A Decreased|Increased |Decreased |Increased |N/A Increased | Decreased

To make each agent emotions unique the thresholds are randomly generated basedraribased on an agents personality.
Different personalities each have different levels in which a person can tolerate and control their emotions (seednble 4). F
example an aggressive personality cannot control their anger compared to a shy pessahalit impulsive agent can get
excited quicker than an aggressive personality.

Table5. The min and max for each emotional threshold for each personality.

Happy|Sad |Stresse(RelaxedAngry |Calm|Excited Bored
Aggressive |70-80 |20-30{60-70 [20-30 |60-70 |20-30/70-80 |20-30
Shy 70-80 |40-50|60-70 |30-40 |70-80 [30-40/70-80 |20-30
Impulsive 60-70 [20-30|60-70 |20-30 |70-80 |20-30|60-70 |20-30
No Personality70-100{0-40 |70-100 |{0-40 |70-100/0-40 |70-100 |0-40

GROUP FORMATION AND COMMUNICATIONS IN C ROWD SIMULATIONS
Group formations can be considered in two ways, firstly agents moving in different positions to display specific shapes anc
secondly the movement of a group with a leader agent directing the other members of the group and followehagents w
follow the directions of the leader agef24] defines group by a leader and members (See Figure 7). The leader always moves
first and leaves three advised tiles for the members to follow. The members wouldabemmne by one into advised tile. A
member then leaves their own advised tiles behind them to allow other members behind to follow. The problem with this i
that leader can move into a position in which a member cannot reach an advised tile.

Namunuufias .

I

Figure7Leader (Square) and member s (Triangl
Leader moves first and leaves advised tiles. Members then move into the leaders advif2sl tiégsesent group formation

as a group of agents forming specific s ha ppersfagefhteoccumyd o p:
the space corresponding to the desired shapeod. Theheshap:e

space to represent the desired shape. The environment provides markers to allow the agent to mosa.thiserspray the
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marker to represent the shape they desire. The agents then move towards these markers and position themselves in the sl
wanted.[26] pr ovi des fian approach to group formations that c
behaviours to maintain the groupds f or mat[R6pfocused on queuet h @
invertedV and rectangle formations (See Figure 8). They also use the leader/follower in their group formations.

.1— .oj !4—4—1—
M =
. yYee
i -
o—-I ’

Figure 8. Grougormation: queue, inverted and rectangle.

The leader and followers use the global behaviours to work together. They are:

A Reaching a target positiGnAn agent tries to reach a set position, the agent will speed up to get there as quick as

_ possible asdng as there are no other global behaviours interfering with the agent.

A Reference neighbour followirig Agents following a path of their reference neighbours while keeping a fixed angle
and distance. This behaviour cannot be used by the leader becaeseribtihave any references instead it is given a
path to follow.

Limited passivityi Determines the minimum movement distance of a reference agent must move ahead by before a
follower can react and follow it.

Waiting for the followeri Forces an agent teduce its velocity when a follower agent goes beyond a maximum
separation distance.

Priority respect Causes agents that are going to cross paths and collide avoid each other by reducing the speed of &
agent.

The formations usef?6] are queue, inverted V and rectangle. The queue formation is when group agents follow a leader in a
line allowing all agets to pass through same positions. An inverted V formation is when all agents are positioned in the shape
of a V. The leader agent is positioned at the centre point of the V. When the leader moves left or right the othercagdnts pla
the V formation aempt realign back into the V shape. The rectangle formation positions the leader in the corner of the
rectangle. When the leader move the follower agents adjust in a realistic manner to get back into the rectangle shsge. All th
group formations that dplay leader and followers all have the same problem. The leader is always in front of the members
which is not realistic as some leaders can be in the centre of a group or at the back. For example a group of soldigrs wander
an area, the leader can lidack giving orders while a few members can be upfront scouting ahead for the group.

Group communication and propagation discusses how27]lagent
demonstrates a technique that can simulate dynamic patterns of crowd behaviours using stress [2@flélimg. c e s agen
get stress from different types of factors such as danger, time pressure, areas in the environment and even from.other age
They run multiple types of test each forcing an agent to get stressed based on one or more of shggestksvas found

that agents caused each other stress when trying to evacuate an office environment when a fire broke out. It washaiso found t
stress was communicated from one agent to another when an agent was being chased.

[28] displays o mmu ni cati on bet ween age 28] B8sa cdmmunatign modelaised ® Isimulaet e r
different behaviours in a riof28] uses IMCrowd, whichisamuWégent system that all ows ag:¢
and autonomous abilities to improvise their actions. The IMCrowd has a communication model that allows agents to socially
interact with each other and decide what actions they should take. They test their model with two groups of agentgyconfrontir
eachother. The two groups would become violent and start assaulting each other. It shows when one group surrounded tt
opposite group the agents surrounded became suppressed, felt inferior to the others and some agents became victims.

The development of grs is very important in creating crowd simulations. Most groups developed in crowd simulation have
been created with a leader who directs the rest of the group around the environment. The problem is that the leadar is always
front of the group which cahe seen as unrealistic as leaders can direct a group from the front, back or middle of a group.
Groups[24, 26, 2830] that require no leader when moving around an environment is not implemented often. When groups
with no leadef25, 31]have been implemented they are either developed for group formations in which the goal is to try and
keep in position individually with no group decision making or to walk in two large crowds of individual in which the goal is
to pass the ber group.

This project has been developed with groups that have a leader and groups without a leader. In order for a group dynamic
work a local path finding was used that uses a point to point network in which the agents move around the environmer
moving from point to another point that has some connection to it; in this case it is called a neighbouring point. Abftee start

simulation the agents move to the closest point from where they were spawned, from there on they rely on their personality 1
determine the next point until they are close enough to the goal. Three personalities were used in this project and they we
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aggressive, shy and i mpul sive. When it comes to a mg@group
ard determines the next points they should take to get to their goal. The group with a leader is developed with the leade
deciding what path the group should take to get to their goal. The leader has the ability to be at the front of thettgroup, at
backof the group or a free reign ability in which the leader can be anywhere within the group (See Figure 9). This is done by
making the members of the group focus on a particular target while the leaders target is always a point or the goeg in all th

situg i ons. When the | eader is at the front of the group tIl
the | eader this is also done by decreasing their Imagkeed
of the group the other member 6s target is a point or th

reduce so that the leader is slower than the others. When the leader has free reign to go anywhere in the group the memt
targetis a point or the goal.

For each member of the growp{
Ifthe group member is the leader{
Set the leader target as the point position;
t
Else if the leader is positioned at the front{
Decrease the speed of the group member;
Set the membe rs target te the leaders position;
}
Else if the leader is positiened at the back{
Decrease the speed of the leader;
Set the membe rs target to the point;
¥
Else{
Set the members target to the point;
¥
1

Figure 9. The leader has the ability to be at the front, back or have free reign within the group.

The group with no leader determines their path as a group by collaborating with each picking a path and sharing it with th
group. This is done by getting each agent in the group to find the best path to the goal by selecting a point that snits thes age

personality. Then each agent of the group goes t hrh@ugh
personality. If an agent finds that another agent in the group has a better path the agent places a vote on that {he&tin and on
own path in order have their path select. I f thewhadonot

voted the results are checked and the path with the highest vote is selected.

CULTURE IN CROWD SIMULATIONS
Culture is a very important aspect into human behaviour and communications but has never been incorporated into crow
simulations. One possidlreason for culture not being incorporated in to crowd simulation is due to its interpersonal
complexity [32]. Culture can be incorporatedtio cr owd si mul ation by wusing Hofste
power distance, long term vs. short term and individualism vs. collectivism it can help improve crowd simulations realism.

Power distance is used t oalhhsamnmom anea naxmuen gavariedet Aggnisare givert a
a random power level from 0 to 100. An agent goes through each goal and compares its power level to the goals power. If ¢
agents power level is between a goals min to max power the agent glacts of one to the godr. there is no goal that
matches the power level of an agent, they then search for the closest goal to their power level and store the diftavence in p
and the chosen goal in a secondary vote (See Figure 10). At the erdioigvall goals if the secondary vote has been used it
adds one vote to the main vote of the selected goal. Otherwise it moves on to the counting the votes to see if theae has bee
single vote on any of the goals, if there has it becomes the chosef Hwahgent.

When agents are within a group the power distance is also used to determine a goal but for the whole group (See Figure 1
Each agent in the group goes through each goal and compares the power level of each goal to theirs. If aneagewts isow
between the goals min to max power then the agents places a vote on that goal. If there is no goal that matches the power le
of that agent, the agent then searches for the closest goal to their power level and store the differencend fherehasen

goal in a secondary vote. At the end of viewing all goals if the secondary vote has been used it adds one vote talthe selec
goal in main vote. Once all agents have voted, those votes are tallied up and the goal with the highest natelseis of v
selected as the groupds goal to achieve.

Power distance is also used within a group to determine the path the agents should take. This is done by adding an extra vote
the groupds coll aboration t o t hatheggeoupsThis shaws that agends withradighkri g
power level will have more control over a group than agents with lower power levels.

Long term vs. short term has been used to determine how long a single agent or a group of agents will spendyagé Hingle
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an agent is long term it means that the agent will spend a small amount of time at the goal before heading to the next on
While a short term agents will spend a large amount of time at one goal before moving on to the next.

setGoallndividualk{agent, list of goals)

list of goalVotes;
int difference = 1000;
intvoteChoice = 99;
intchosenGoal= 0;
int highestvote = 0;
For each goal in the list{

add avote of 0 to each goalVote;
¥
For each goal in the list]

If the goal max power distance is less than the agents power distance && the goal min power distance is greater than

the agents power distance{

Add 1 to goalVote;
i
Elsef
If the goal min power distance is gre ater than the agents power distance{
Int powerDifference = goal min power distance —agents power distance;
If powerDifference is less than difference {
Set powerDifference as difference;
Set the goal number to veteChoice;

i
Else if the goal max power distance is less than the agents power distance{
Int power Difference = agents power distance — goal max power distance;
If powerDifference is less than difference {
set powerDifference as difference;
Set the goal number to voteC hoice;

¥
Ifthe voteChoice is not equal to 99{
Add 1 vote to goalVote[voteChoice]:
¥
For each gealVore]
If the goalVote[i] is greater than the highestVote{
Setito chosenGoal;
Set the goalVote[i] to the highestVote;

i
Return the goal[chosenGoal]:

Figure 10. How atindividual agent selects a goal using power distance.

setioalGroups{groupMembers, list of goals)
list of goalVotes;
int difference = 1000;
int voteChoice = 99;
int chosenGoal = 0;
int highe stVote = 0
For each goal in the list{
add a vote of 0 to each goalVote;
¥
For each grouplvember]
For each goal in the list{
If the goal max power distance is less than the groupMember|i] power distance && the goal min power distance is
greater than the groupMemberli] power distance{
Add Lto goalvote[j]:
¥
Else{
If the goal min power distance is greater than the grouplember(i] power distance{
Int powerDiffe rence = goal min power distance — grouplember[i] power distance;
If powerDifference is less than difference {
set powerDifference as difference;
Set the goal number to voteChoice;

i
Else if the goal max power distance is less than the groupMember[i] power distance{
Int powerDiffe rence = groupMember[i] power distance — goal max power distance;
If powerDifference is less than difference {
Set powerDifference as difference;
Set the goal number to voteChoice;

i
If the voteChoice is not equal to 99{
Add 1voteto goalVote[voteChoice];
¥
For each goalVote{
If the goalVote[i] is gre ater than the highestVote]
set i to chesenGoal;
Set the goalVote[i] to the highestVote;

i

Return the goal[chose nGoal];

Figure 11. How a group of agent select a goal using power distance.
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In a group with a leader directing them the leader determines how long the group will wait at each goal (See Figure 12). In
group that has no leader the amount of time spent at each goal is determined by how many long and short term agents «
within the group. For example if there are five agents in a group and three of them are short term and two are long term the
the group wil spend the amount of time of a short term agent at each goal.

longTermysShorTerm{agent)f
If the agent is a long termf
return 10.0;

Else{
return 30.0;

H

Figure 12. Check if an agent is long term or short term.

Individualism vs. Collectivism focuses on the group dynamic by determining whether an agent is able to accept the grou
decision orwhich path should be taken. Each agent picks a path, if that path is chosen by the group that agent is unaffected |
this dimension of culture as it only affects an agent who chose a different path. This is because an agent who djghfiick that

hasalredy accepted the decision While agents who didndt pic

accept a groupbdbs decision as t hey think of the growsp ovV

wilinglyas t hey do think of oneds el f over the group.
CONCLUSION

Emoti onal threshold method provided a unique way of i mp

half of the emotions that were implemented it still provide reasonablerdataich different situations with in an environment

such as danger, time pressure and agent interactiorm can

future developments such as adding more personalities to the path plarthingaaporating the ability to learn and memorise

the path they have taken. To improve the emotional threshold more situations that can affect an agents emotions within «
environment need to be implemented. To make agents appear more realistic, antiom@dded so that when an emotional
threshold is reached the agent can perform a particular action corresponding to the emotion.

Similar, the proposed framework integrated culture in crowd simulations. In order to improve these methods future
developmerg must be considered. For culture more research into other cultural dimensions should be considered an
improvement into the current cultural dimensions that have been implemented by adding more situations that can effect ea
one. The gr o uejimpsovethkythlvinglthe @lzlity tobeave or join a group when they reach a certain goal. The
groupb6s method can be i mproved by having the ability to
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RESEARCH ON TRUST TRANSFER OF HETEROGENEOUS INFORMATION SHARING
BASED ON INFOMEDIARY
MeiSoryy, Credit Reference Centre, Financial Rese

ABSTRACT
On the condition of G2B(Government to Business) iotganizational information sharing, vertical information asymmetry
takes up dominant position, esfaly the credit information asymmetry between banks and government departments. As
infomediary between them in the case, credit reporting system is constructed to collect and process government information
China. This research discussed the trust teard heterogeneous information within credit reporting system using the method
of the multiple mediation path analysis. The result shows trust on information source can transfer to the perceivedrinformati
quality within credit infomediary directly, aniis trust can also be transferred by mediators of relevance, completeness,
timeliness and accuracy indirectly. This research will play an active role in academic contribution-ofgméational
heterogeneous information sharing.

Keywords:Trust trarsfer, infomediary, inteorganizational information sharing.

INTRODUCTION
Credit infomediary, which is private credit bureaus(PCB) or public credit register(PCR), becomes information brokers among
banks and between banks and public administration. Thei®@Bvate credit registries to share credit information, and the
PCR is nommarket institution for credit information sharing [8]. Financial Institutions can getctmt/ and unbiased
information from the creditnfomediary Developed countries had edished perfect credit system for hundred years, with
dominated credit information brokers. And Credit Reporting System in China built only about 15 years, but send the deptt
credit information index of China up 1 to 5 in Doing Business 2014, the samesaEunopean countries.

The credit information index is rising rapidly for three reasons: First of all, almost all the loans could been inclbded in t
credit reporting system; Secondly, it covered both positive and negative credit information; Thitilfedted credit
information not only from financial institutions but also retailers and utilities [24]. The Credit Reporting System in China
gathered information of more than 800 million people and 20 million enterprises, from nearly 10 thousaral firsitfions

and more than 30 public departments.

The information sharing among the financial institutions exchanges similar information, which could be ease to understooc
and trusted by the information receiver. And the information sharing betweegotteenment and bank exchanges
heterogeneous information, whi€Bnbe considered as incredible and unexplainable for the information receiver has no idea
about what it represents and how it had been handled. Different kind of institutions always hast dif@ and mode to

collect, screen, detect and process information. As a result, they have different focus with different risk preferertte and ha
been alienated in knowledge transmission, which gives up to vertical information asymmetry [4].

As the wold largest public credit infomediary, Credit Reporting System serves the financial institutions with 200 items of
positive credit and negative information from the government and public departments. The goal is to support the lendin
decision of banks byupplying further credit information of personal and firms. In fact, the information accumulating in the
Credit Reporting System can be divided into three kinds, basic information of identity, credit information of transattion, an
tracing information in geernment anccommunity And almost all the scholars fellow with the research of the first two,
seldom paid attention on the last one. What is the evaluation of heterogeneous information sharing through infomediary t
users? Can it reduce vertical infornagitiasymmetry between government and banks?

As the main problem in credit rationing, information asymmetry gave rise to adverse selection and moral hazard in credi
market [7] [21]. A great many of literatures have shown that information sharing may ethrogation asymmetry in the

credit industry, especially for the SME loans [1] [8]. But these scholars paid close attention to sharing the same kind o
information among banks. It is the focus of contradictions in western countries for institutional wsagdhe literatures of
information system follow with interest the direct information sharing in supply chain, especially forecast information under
uncertainty [15] [17] (Ozalp Lunawat, 2014). Seldom focus on what is the effect of public informaaigmgsim credit
reporting system (PCICRS).

A recognition on information is the foundation to be use ma#ethe best use in decisianaking, the same as decision of
credit risk detecting. Existing studies indicate the information source will affeciriafimn quality for the online interpersonal
influence [13] [16]. Under heterogeneous information sharing based on infomediary, does the source also effect on perceive
information quality, and how? Past research has shown that system design will hayeodanireffect on perception of
information quality [14]. But how the characteristics of system output influences perceived information quality? These
questions have no answer. And we employ intganizational information sharing as a context to analpee problems.
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We had an depth interview around the problem of the last kind for three months. In our interviewing, some loan officers argu
that the PCICRS would contribute to thélcisionmaking of SME lending because they trust government as ableredi
information source. Others have the opposite attitude for they questioned the government information. So we focus on tw
research question in our empirical study as follow:
RQL1. Does the information source impact the evaluation of PCICRS? And how?
RQ2. What the role in trust transfer of Credit Reporting System as credit infomediary?

Understanding the trust transfer mechanism in the process of heterogeneous information sharing based on infomediary
important for theoretical as well as practical ressoTheoretically, suchiesearchcan enrich the Intesrganizational
information sharing literature by addressing a previously unexplored area of infomediary, namely {parthisgrvices to

collect information from information suppliers and supply infation service to information demander. Simultaneously, this
research examines the muttiedian effects between source credibility and information quality, bridging effects of information
infomediary during trust transfer, and its transmitting mechanfssuch influence processes. For practitioners, this research
can help credit infomediaries identify and benchmark alternative influence strategies to motivaigyamational public
information sharing. Additionally, it also prompts the financialitngbns to give proper guidance to its staff and customize
these strategies to best use of information from infomediary.

Thestructure of the paper is as follows. In section 2, we present a brief overview of the practical and theoretical ba¢kground ¢
heterogeneous information sharing based on infomediary, the two kinds of trust transfer. Then, we describe key constructs ar
relationships in trust transfer through credit reporting system. The proposed hypotheses are then been tested using empiri
data ollected from a field survey of perceived information quality of PCICRS. Finally, a conclusion and limitation are
presented.

PRACTICAL AND THEORETICAL BACKGROUND
Practical Background
AAdverse Selectiondo and AMor al Hya cara be ddlvedriretwountethadst Crédit Rishk i n
Mitigation and Credit Information Sharing. Credit Risk Mitigation is a indirect route to control the loss or risk affeghthro
the means of mortgage and credit derivatives. Dukiégprocess, the risk can nta be reduced. And credit information
sharing is the direct route of risk reduction to deal with information asymmetry.

On the basis of the analysis of policies @agulationsand the national conditions of China, the service value network of
inter-organizational information sharing thoudtformediaryfor credit decisiormaking can be drawn as Fig. 1.

Industrial and
Commercial
Bureau

Bureau of
Land Resource

Electric Power
Company and
Water Corporation

Other Platform of
Bank government

Peoplr

Tax Bureau

Fi nanci al
Service
Customs
Enterprises ‘

Credit Bureau Value/Supply Chain

Information Center

Bureau of Quality
and Technical
Supervise China Association
of SME

Fig. 1 Service Value Network of Interganizational Credit Information Sharing though infomediary

As Dig. 1, Finance Intemediary Agent can be stratified as four levels, the credit service agent of bank, the credit bureau, the
informediary of general information integration service, and the basic government information gathering. These levels are
connected through service pool and contract. First of all, information gathering level, industry and Commerce Department,
Taxation Department, and Custom Department take the role of information suppliers and transfer to the infomediary, credi
reference centre. Secondly, the imf@diary of general information integration service level, Credit reference centre and other
platform of government, provide information service by collecting the-limsid information and processes them by credit
reporting systems or self owning. The dred Ref er ence Center of the Peopl ebs
integrating and summarizing the information. Other Platform provide service as effective supplement to the credit referenc
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center on credit risk evaluation and credit managementl\Sine bank can directly get data from the Credit Reference Centre
and Operation Platform to fulfill the role of credit risk and management. And Credit bureau, regulation of the general
information integration service, will govern the standard of mavksed credit service. Finally, the credit service agent of
bank, serves both corporations and individuals using the information from credit reference centre. The Credit Information an
Operation Platform plays a very critical role, and the Credit Refel@anter is also important as the hub for G2B information
sharing.

Theoretical Background

Inter-organizational information sharing based on infomedsaparatd the nature and culture. Unlike thergldbin the supply
chain, the information users can not investigate tiwte i n
direct links. But trust on an entity, such as trust on one person, a group or one institution, will bedchttsthe associated
entity. For example, A trust on B, and C has positive close relationship with B. D is unknown for A, B and C. Usually, A rank
C as more trustworthy than D [20]. As a result, characteristics of information will be identified asfibrheth by the
infomediary, and the trust maybe transferred in the informediary according to trust transfer theory, too.

There are two kinds of trugiansfer One is trust transfer between targets, the other is trust transfer from a context.
First of dl, trust transfers between targetsFag.2. The target may be assumed to be trustworthy to the extent that the group is

perceived to be high confidence in impression [12]. For example, C is to be trusted by A because A trusts B, and B considere
C is tusty.

Fig. 2 Trust transfers between targets

Secondly, trust transfers from a ContextFags 3. The trust may be transferred from a place or a organization to an individual.
Such as, C is trustworthy, for it belongs to A which has strong structustsobmormative rules. It is the basis of trust on C
followed Context A [10].

Fig. 3 Trust transfers from a Context

B

Trust on
C follows

instituti B
Trust on

SR U IR Y U

MODEL AND HYPOTHESIS DEVELOPMENT
Trust Transfer is relevant to understanding perceive information quality ofong@nizational inforration sharing by
informediary because, according to HLM(Elaboration likelihood model), information adoption to large extent depend on the
central route, augmen@uality and peripheral route, source credibility [22] [23]. However, under environment of
inter-organizational information sharing based on informediary, source credibility could not be easily investigated through
direct contact [13]. Usually, relationship between information source and the quality supplied by the information source is ¢
black box, for the informediary split the ties between information quality and the performance of information source.
Meanwhile, according to the literature of public informediaries, the adopt of information in credit decéiomg largely
relies on the truston¢h cr edi t i nfomedi ary [ 3] [ 19] [ 27] . What the
informediary, such as, the information supplied by the credit reporting system is relevance or useless, the information of th
systems is always accuraapd comprehensive or with substantial omissions and inaccuracies, the information always can be
supplied timeliness or update slowly. Relevant, comprehensive, timeliness, accuracy and current is the effective dvaluation
system output of financial sepd department [11]. Later research unified the characteristics for the first full [5]. As a result,
we focus the mukimedian effects of relevant, comprehensive, timeliness, accuracy of the public information in the
informediary.

We first apply trust trasfer to the inteprganizational information sharing context, after recognition of particularity of
information sharing through informediary. This is justifiable since empaltigysplays a key role in the cognitive process
according to social psychologsuch as, Likingpeople are easily persuaded by other people that they like. On the basis of
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| ogi cal chain of Atrust on information source to otbserv
observable signal and then trandfeacknowledge of information through informediary, the research model can be presented

as follow,Fig. 4.
/ Relevance

H2a Comprehen H3a
/' siveness
H2b H3b Per ceived
Sogr_cg , Information
Credibility H1 Quality of
HZC\ H3c¢ PCICRS
Hod Timeliness Had

\ Accuracy

Fig. 4 Research model of Trust Transfer through Credit Reporting System

Trust transfer from the known target to thekmown target that thenknownone was thought to related to the source of the
known one [25]. Further studies showed that, the process of trust transfer exists from one online target to anothgretnline ta
from an online target to an offline target, frcan offline target to an online target [2]. The social credit information in the
credit reporting will be approved for the source of it is acknowledged. The trust on information source can be tranferred to
information as a subset of the source. Westhypothesize

H1 Source Credibility has a directly positive effect on Perceived Information Quality.

Trust transfers from a context to the member in it when the trustor feels security about a situation because of gaégntees, s
nets, or other structures, such asoecementmechanismg22] (Zucker, 1986). The credit reporting system built up by the
peopl eds public bank of China. And the context of the i/
are so strict that the users of banks casidformation processing by the system is of high quality for it can be well collected,
integrated and stored. As a result, we hypothesize

H3a Relevance has a positive effect on Perceived Information Quality.

H3b  Comprehensiveness has a positive effect on Perceived Information Quality.
H3c Timeliness has a positive effect on Perceived Information Quality.

H3d Accuracy has a positive effam on Perceived Information Quality.

Trust is the foundation of Person Decisimaking [18].The information source is reliable and the information collected by the
system from it will contribute to the nature of informediary, reflect on relevance, coemsige, timeliness and accuracy.
When the information of the source is relevance, comprehensive, timeliness and accuracy, the credit reporting systems w
forecast as the same nature.

H2a Source Credibility has a positive effect on Relevance.

H2b  Souce Credibility has a positive effect on Comprehensiveness.
H2c  Source Credibility has a positive effect on Timeliness.

H2d Source Credibility has a positive effect on Accuracy.

As a informediary between information source and supplied informatiaorniafion will have an effect on the context of
informediary as a cue and signal to identify information [20]. So Source credibility and information quality will be mediated
by the context of credit reporting systems [25].

H4a Relevance will mediate théfects of source credibility on information quality.

H4b  Comprehensiveness will mediate the effects of source credibility on information quality.
H4c Timeliness will mediate the effects of source credibility on information quality.

H4d  Accuracy willmediate the effects of source credibility on information quality.
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The research developed for two procedures. One is how to collect the data and the responses. Secondly, the other is

measuremenrf all the variables.

Data Collection and Responses

We collect data from loan officers, audit staff and bank manager, in charge of investigating, reviewing and approvikg loans.

convenience sample was collected during August, 2013. A total of 175 usable
samples were 220, with a 84.09% respoi@ée Among the responses, 52% were m
respondents attained education level of university or above.

Measures

guestionnaires were returned ahd the tot
ale, 48% were female. About 78.78% of

The measures of the six constructs in our study are listed ire TablThe measures were borrowed from precedent

achievements related. And weadea adaptive modify. Aoint Likert scale was used.

Table 1 Measures of the constructs

Construct Definition Reference
Source user 86s r eact i cnatasourcefrom Sussman and

Credibility trustworthy and competence Siegal(2003)

Relevance the degree of congruence between what the ust Rabjohn et al.(2008)

wants or requires and what is provided by the sysi

Comprehensiv the completeness of the outputdimation content in

Rabjohn et al.(2008)

eness the system
Timeliness the availability of the output information at a time Wixom and
suitable for its use in the system Todd(2005)
AcCUrac the user6s perception Wixom and
Y by the system is coect Todd(2005)
Perceived a userd s perceptions .
: : . ; . Wixom and
informaton user 6 s information re
; . . Todd(2005)
quality exchange information.

DATA ANALYSIS AND RESULT
In this part, we \ll first test the measurement model and then examine the structural model. The structural model will follow
three steps, direct and indirect effect, total effect and mediate effects compare.

Measurement Model
The result of testing measurement model it asb | e 2. Cronbanchoés U of Constructs
consistency among the items used in one construct [6]. CFA demonstrates items get together as a way that they should be
intellectual whole. And the factor loading of allrite is significant and exceed 0.7. The measurement of scales have good
construct validity.

Table 2 Measurement model

Construct Iltems | loading | Sig. Cronbanc
SC1 0.864 0
Source SC2 0.880 0
crdibility SC3 0.890 0 0.885
SC4 0.815 0
Perceived PIQ1 0.932 0
information P1Q2 0.913 0 0.906
quality PIQ3 | 0.909 0
OuR1 | 0.856 0
Relevance OuR2 | 0.904 0 0.837
OuR3 | 0.845 0
OuCl | 0.892 0
Comprehensiv] OuC2 | 0.929 0 0.926
eness OuC3 | 0.898 0 '
OuC4 | 0.901 0
OuTl | 0.906 0
Timeliness OuT2 | 0942 0 0.914
OuT3 | 0.923 0
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OuAl | 0.921 0
Accuracy OuA2 | 0.944 0 0.928
OuA3 | 0.939 0

Structural Model

The path coefficients anevalue of structural model is estimated as %i@y using PLS for assessing and comparing indirect
effects in multiple mediar models, the significant of all paths were tested.

R?=0.31

Fig. 5 Result of Structural Model

The result of general SEM analysis is, APC=0.358, P<0.001;ARS=0.384, P<0.001;AVIF=2.554 (< 5 Good). In conclusion, the
fitness of the model is good.

And different simmary of effects and the valid of model, such as direct effect, indirect total effect, are as table 3.

Table 3 The Total Effect of Different Effects and Model

Coefficient SE P-value
Direct effect of IV on DV 0.217" 0.063 P<0.001
Indirect effect oV on DV 0.439" 0.059 P<0.001
Total effect of IV on DV 0.655 0.055 P<0.001
Modal summary R? p
DV model 0.697 P<0.001

After analysis, the results of the study can be summarized as following. Firstly of all, this research confirms the bridging
effects of infomediaries during trust transfer and its transmitting mechanism. Secondly, the study demonstrates tha the sour
credibility will directly and indirectly affect perception of sharing information quality, which transmits by characteristics
infomediaries. Thirdly, characteristics of system outputs have mediator effect by the declining order of relevance,
comprehensive, accuracy, and timeliness.

CONTRIBUTION AND LIMITATION
The research found the process of trust transfer duringdrganizational information sharing by infomediaries. The study
confirmed the important effects of infomediaries system on the recognition of information quality, not only system design but
also theperceptiorof system output.

First of all, under the intesrgarizational information sharing environment through informediary, either directly or indirectly,
evaluation of the information source will affect the evaluation of the quality of the shared information. Directly, éhtizacter
of informediarymediated theelationship of information source and perceived information quality in credit decisi&img.
Therefore, trust building is the foundation of the trust transfer, credit construction and reputation mechanism is essential.
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Secondly, during G2B intesrgankational sharing, trust transfer between targets takes place from the offline information
source to online credit information natual in infomediary. This is, the information receiver trust on the target fogé toelon

the group which they trust. The #tuof an information source ( government ) have effect on its subset of public information
sharing in the informediary, be manifested as the characteristics of information in the informediary provided by the transfer
Meanwhile, trust transfer from a Corteappears as online information natual in infomediary to offline information using in
credit decision making. That is, the information receiver trust on the information because it is supplied by the ctedit repor
system. And they believes in its reptiga and capability of information collection, screening, and processing. The information
handling follow the context of credit reporting system becomes a key cues or signal for financial institutions. Astlaeresult,
informediary can bridge the trust foation and transmission of trust.

Some limitations should be noted. First of all, due to time limitation, the sample only collect for one time. A resamyiting wo
be helpful in finding the effects of these influence processes over time. Secondly,étwately tested in other context, such
as the information quality of baidu.com. From the result of our research, we noticed four factors has significationtl&ect on
perceived information quality. And it can be deeply explored the relative importanceniparing their effects in future
research.
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SEGMENTING TAIPEI6 S REAL ESTAAEGLUBTER ANALYSIS
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ABSTRACT
Data mining has been widely used for knowledge discovery from large amount of data. In this paper, clustering analysis i
appliedto Taiwan government open data platform (DATA.GOV.TW), segmertiageal estate data so as to understand the
real estate market structure in Taiwan. This paper use design science research methodology (DSRM) as research method.
result provides valuabl insights into market structures in Taipei City that has limited addressed in past research and
contributes to real estate agencies and practitioners an issigking approach that they can follow to generate values from
data.

Keywords Clusteranalyss, datamining, design science research, reshtetransaction.

INTRODUCTION

The advanced ohformation technologytoday allow enterprises to collect data that were impossible in the pasbhaatd
enterprises today start tealizethe importance of leeraging existing data on hands for competitive advantadgkelds true

for real estate agencies in Taiwan. Taiwands open data p

By nature, real estate is a type of product that is a-lastigng durable good while also has a nature of investment. These
characteristics make it very different from general merchandise. Traditionally, real estate industry values any informationr
related to real estate produstschascurrentstatus of buyer or selldr.e. reason to buy or sell for a particular real estate),
ownership and any transactional related information. Basically real estate agents make profits by broking sellers &rd buyers
real estate transaction. Equipping with critical information, esdhte agents can act as a powerful intermediary between
sellers and buyers and can expedite the process of transaction.

However, buyers or sellers of real estate do not hold the same information as their real estate agents do. The adgahtage for
esate agents are mainly due to information asymmetry. Thus, there are many disputes happened among buyers and sellers
house and real estate agetitsing the transaction process. This information asymmetry and intransparancy not only reduce
trust but alsancrease the rising house pric&is conflict indeed reflects the importance of openness and transparency in the
real estate transaction information requested by general public.

Taiwanese government expects to blasts real estate speculation thraoghmalsures such as luxury tax, and real estate
price disclosure. For example, to reduce information intransparency and asymmetry of real estate prices, Real Estate Vall
Laws was promulgated in 2011 and the general pigadible to access timely and stable information from governments now.

The recent real estate policy reformTaiwanalong with the trend of open government data in the world have opened up
many opportunities to researchers and industry practitioners for leveraging open governméntcdeate more business
value. Thisresearchaims to apply a data mining approach to analyze real estate market data of Taiwan, especially applying
cluster analysis for better understanding of the real estate market structure in Taiwan. The finditlgs fie@mercan provide

more insights about real estate market structures in TaipeiT@ity paper contributes to real estate agencies and practitioners
an insightseeking approach that they can follow to generate values from data.

LITERATURE REVIEW

Red estatetransactions

Traditionally, real estate marketplade Taiwan lacks of providing transparentsufficient and real timeinformation to
interested stakeholders such buyer or seller of real eA@teresult, real estate agencies often manipulat&ehinformation

and hold uneven advantage over customers (buyers or sdhergjably, moreand moredisputeshappenamongreal estate
agenciesand customerduring and after transaction&s times go by, the calls from general public for real es&ftem has
intensified. Consequentlyhe Real Estate Broking Management Act was enacted by congress in 1999 to order to raise the
professionalism of the real estate agency industry and safeguard consumer interest in Taiwan.

The ideal functions that realstate agents can provide to buyers and sellers are to create an efficient marketplace, reduce
information search costhdadd morahazardcost bebre and after transaction. Many scholars address about the relationship
between real estate regulatory feamork design and its market efficienc§].[ By nature, real estate products tend to be
non-standardized and thus prices are determined on ebgas®se negotiation basis. In addition, the access to transaction data

is often difficult, inaccurate or notaktime. Today, majority of transactions in Taiwan are finished through real estate agents
[1]. What bothers real estate buyers is that they neither could get accountable information from real estate agents nor cot
they acquired accurate information ebere. Information in transparency and asymmetry intensify the rising of real estate
prices. Potential buyers of real estate suffer from high Misery Index.
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Therefore, Taiwan government started to pay attentions to this information in transparency anetgsigsues. For example,
Taiwanbés Legislative Yuan has passed the review -edtatefi Rea
agents and land administratiagentgegister the actl transaction prices of properties within 30 dafydeals being closed or

face a fine. This Act was enhanced in August 1, 2012. Government and general public expect this Act woulddstdereal
transactions become transparent and a sound trading envirdi@®lent

Datamining

Data mining has been growguickly as an important issue in the application area of database. The objective of data mining is
to discover knowledge hidden in a large scale of data. Data mining help analyzes large amount of data, through automatic
semiautomatic approach, builddfective models and rules [2]. Some scholar considers data mining as a process of searching
and analyzing data to find the useful information hidden in the [@&teOther scholars refer data mining to knowledge
discovery from database, data warehousegtioer forms of large data storage. It extracts meaningful knowledge, including
patterns, relationships or changes. From technical perspective, it refers to different forms and approaches of extractin
information and knowledge from large volumes of dataich may include data visualization, machine learning and statistical
techniques [4].

From business perspective, data mining is expected to extract potential, hidden and useful knowledge, pattern or trends frc
large volumes of daily transaction dat@day many governments start to promote open data policies in hopes that business
and general public may use their innovations and capabilities to identify meaningful and valuable information. However,
limited empirical researches are found in literatatasut applying data mining technigues onto real estate transaction data.

Clusteranalysis

Cluster analysis is a statistical classification technique used to reveals patterns, relationships, and structuredumé&sgd v

data in which data are dividebased on similarity into different groups such that data in a cluster are homogeneous while
heterogeneous between groups. Cluster analysis can identify classification rules in a seemingly messy data. Cluster analysi:
useful for market structure analg: identifying groups of similar products according to competitive measures of similarity
[11].

The advantage of usingusiter analysis is that users dot need to have fully understanding about target being analyzed, and
in that sense is purely data d v e n . In other words, anonymous data set ¢
about data but purekely on data. However, the disadvantage of this is that users cannot predict what kinds of clusters will be
produced and consequently ré@guisers interpret the results by themselves [12].

Among the cluster techniques;ieans is a popular algorithm for cluster analysis in data mining, which was used by James
MacQueenin 1967 [7]. #¥neans clustering starts with randomly selecting N obsensts initial centroids for K clusters,
which is al so named -nfede algoreghm assifins ddehofsNodata pbihteta its Klosest cluster centroids,
new clusters will be computed apdbduced And then this iterative process start ovesiiagand will not finish until Kmeans
algorithm finds a N clusters with minimized variance and a maximized variance among N clusters. The advantagensf K

is quick and easy. However;iieans method is not appropriate when size of data set is tooitsglensity is too diverse. In
addition, Kmeans clustering requires users to specify numbers of clusters to be developed. For example, when a user specifi
N groups, then Kneans algorithm would randomly select K data points as initial centroids, iantkthtive process will not

end until all N clusters reached to the conditions as mentioned earlier. In other weargssnK is an iterative process
searching for center of mass for each cluster.

Wardébés met hod, al so cal |l ed, isWeother papulamalgorithm domcluster analgsis, cegpecially t h
applied in hierarchical cluster analysis, which was proposed by Joe H. Ward Jr. in 1963 [5]. Initially, Wards method treats
every single data points as a clusters, and then at each stdpefipairof clusters are merged according to the variance within
clusters after merge (within cluster variance). The key difference betweer i ns al gori t hm and War d
former requires users to specifyudlue, the number of groupswhéar d 6s met hod aut omatically
based on the minimized objective function, which is the minimized total withmariance.

RESEARCH METHOD

Peffer et al. (2008) developed the Design Science Research Methodology (DSRM), which esrsstittaicess model based

on repeated examination, includes six steps: problem identification and motivation, defining the objectives of a solution,
design and development of the artifact, demonstration of the artifact, evaluation of the artifact, andicatnomwf the
research.

This study makes use of the DSRM methodology developed by Peffer edafirte the project objectives from a business
perspective and then decide the data mining problem to be solved. Data mining processes include daga featopé
selection, analysis and process, attribute change, model building and evaluation. Demonstration and Evaluation steps mair
validate the outputs from data miming. The accuracy can be measured through comparing the learned patierg a¢ t
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with that of test set. Finally, the learned and validated knowledge will be applied in business as planned. The impact o
business is collected and communicated, which completes the cycle of data mining.

Introduction/Liter ature Review Research Design | Result Analysis Contribution Communication
| dentify Defining the Desian and
Problemand ¥ Objectivesof a ¥ 9 - Demonstration H» Evaluation | Communication

Motivate Solution Development

Figure 1. Research &uess

Identification problem and motivate, and defining the objective of a solution, has described in the introductionRsesdtion.
estate transaction data have owned by real estate agencies and has not been opened to general public until August 1, 2
requested by government. The objective of data mining is to identify hidden valuable information from large amount of
transaction data. This research aims to understand real estate market structure in Taipei City. Cluster analysisds applied
identify groups of similar products according to competitive measures of similarity from government open data. The result will
provide insights into market structures in Taipei City.

The data wused for this research i s tfoant(HATA.GQ/AW)fwhich montdimsi wa n
more than 1,890 data sets with wide and diverse subjects of database such as transportation and distribution, real est
transaction, price and consumption, environment monitor dathetc.Owing to the regional geneticharacteristics of real

estate transaction data,stbelieved that the analysis of total cities will be hard to interptets, the research only uses the
transaction data of Taipei City as the data mining target. There are 1,415 records avaittdtéerfoning analysis.

RESEARCH DESIGN
Raw data is not mainly designed for analysis but for operations so it is not always easy to identify the relationship directl
from raw data. Therefore, to make data mining a more insightful tool, this researcmtakesfforts on prgrocessing step,
including variable selection, data cleaning, data transformation, which will be explained in the following sections [6].

The dataset used includes 25 variables but not all of them are used in this research. the $gledidate variables for cluster
analysis, this research first exclude the irrelevant and redundant variables. The candidate variables for analysis includt
OBJECT OF TRADE, TOTAL FLOOR AREA TRANSFERRED (Square Meters), Type of Building, Completican dat
Building, TOTAL PRICE, UNIT PRIC of BUILDING (Per Square Meter). The candidate variable will be reduced based on the
level of importance after each cluster analysis is conducted.

Data cleaning removes incomplete, inaccurate, irrelevant recordegular outliers from database and include only necessary
data. In the data set, object of transaction contains land house, and car park. Land use zoning includes industmahéand, far
land, cemetery and residential land. This research only keeps toubgeet of transaction and exclude land and car park in
our analysis as they irrelevant to the objective of this research.

To make raw more readable and easier for analysis, t he
removel. Several variables are transformed to become new variables. For example, the date of building being completed
shown as f#102060906 in data set. We first extract 102 fr
to creadfe BWIGIEDI NGO . This year is 103 in Taiwan year s
Transferredo is converted from ASquare Metero to APingo,

is equivalent to 3.3058 squameters. This transformation is more suitable for communications in Taiwan. An extended
variable is thus created to serve this purpose. After the data preparation step, there are 346 records available iiog data min
analysis.

The aim of this researcls ito identify the grouping relationship of the real estate product and price and thus apply cluster
analysis to actual price registered data of Taipei City. After data preparation step, the processed data set is différent fro
original ones. The firsstep of cluster analysis is to determine the objective and variables to be included in the analysis. This
research followsatwet age cl uster anal ysi s. First, Wardés method i
Average and Centroid arthree algorithms used to build the model for cluster analysis. In addition, based on the number of
cluster suggested by Wardébés met ho dtune thédriumberroechisessr It ddditian te o
the use of twestage apprazh, this research bases on importance level variables to select variables. Many candidate models ar
created, compared and consequently final candidate model that is meaningful and interpretable is identified and chbsen as fir
model. This searching prag®is iterative and often time consuming.

RESULT ANALYSIS
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This research applies cluster analysis techniques in analyzimgquessed data of Taipei City. The variables included in the
first data mining model includes object of transaction, FLOOR ARfEssferred, BUILDING TYPE, AGE OF BUILDING,
TOTAL PRICE, UNIT PRICE (unit: ping). At each model building process, variables are reduced to develop new models.
After many modeling, the final model show better meaningful results. Three variables aredimgltide final model: AGE of
BUILDING, FLOOR AREA, and TOTAL PRICE. All of them have high level of importance, reflecting the these are most
important factors considered by buyers or sellers of the house. The results of cluster analysis for Taipsh@ip &s
follows.

The characteristics of cluster analysis of Taipei City are shown in Table 1. Age of Building, Floor Area (unit: Pingaland Tot
Price came out as the most importariteria The final model results of cluster analysis for Taipei Gitggest 5 clusters.
Cluster 4 contains more records than that of the rest, which has a total of 154 records, weighing around 45% of total samp
size. It shows lower price with middle range of housing space is popular despite the house is aged. Olisties least
records only 5 records are included, equal to 1% of total sample simetdal price of aged young and area small is close to
that aged old and area medium, referred to Cluster 3 and 4, which means it could be the same cluster isstoé guster
analysis.

Tablel. Cluster analysis of Taipei City

Segment ID | Age of Building Floor Area (ping) Total Price
1 34.60 79.16 57,953,240
2 15.85 52.71 41,226,875
5 31.09 37.87 24,721,804
4 37.41 25.13 11,691,419
3 12.30 15.72 10,596,030

CONTRIBUTION
It is important to illustrate what data mining discovers from data in a way that everyone can possibly understand, anc
efficiently interpret implications behind data and help end users to make better judgment and timely decisions. In the
evaludion stage of Data mining, data miners should prove (1) results from common sense; (2) possible results and mak
efforts to interpret; (3) results that are not clear and hard to evaluate or leave to end users for further explorations.

In the process of atysis, this study attempts to include different variables to explore the possible cluster structure existing
within transaction data, identify cluster relationship éindlly interpret findings. Cluster analysis is an unsupervised learning
algorithm thatequires careful variable selections and multiple trials in order to identify a cluster relationship that makes sense.

In the experiment design, this study consolidates the real estate open data of Taipei City, filters out seven variables :
candidatedor cluster analysis in order to run cluster analysis for Taipei City. Meanwhile, in variable selection process, each
model adjusts its input variables for cluster analysis according to level of importance derived from data.

We believe this study has denstrated the good use of the real estate open data provided by Taiwanese Government in the

area of data mining, especially the cluster analysis, and provided the market structure results that are insightful.

The contribution this study makes to practe¢hreefold as following:

9 Offered a holistic view of market structure insights to house buyers, sellers and real estate agents, breaking thatbarriers t
real estate agencies hold up information on their side.

9 Provided industry with a business directamd data mining approach to leverage its own data. Real estate companies can
compare their cluster analysis results with that of this study so that they can quickly understand how they perform, identify
sales gaps, and discover new opportunities at diffesegments within market structure.

1 Set a new model for utilizing government open platform for data mining the real estate open data and provided insights int
how to leverage big data opportunity creatgdjbvernment for business value.

CONCLUSION

Data mining is a rapid growing area that produces many research reports, new systems or prototyping development. Fc
example, many new applications based on early data mining researches and a wide array of algorithms have gradually unlo
the value of data rating in database. The diversification of data mining approaches, including machine learning and statistical
researches, multiply the efficacy of advanced knowledge discovery. Cluster analysis is widely used across different fields
however, there is no wrersal agreed criteria justifying the results produced by cluster analysis. Thus, selecting a proper
criteria to evaluate cluster analysis is critical. However, using cluster analysis for market structure analysis in Taiwan is
received limited attentioria real estate research.

This research acquires the real estate actual price registered data from the government open data platform, applying clus
analysis to explore the data of Taipei City and includes experience from real estate agency int@tionsitige results show
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that AGE OF BUILDING, FLOOR AREA (unit: Ping) and TOTAL PRICE reflect different nature and meanings in different
geographic areas. For example, there is a unique cluster identified in this research, which have average srealiitior a
very high unit price andre located in the prime area within Taipei City.

Including opinions from experienced professional from real estate industry helps define the evaluation criteria assulell as re
interpretation. Future researchers mapsider include more market information to better adjust evaluation criteria so that the
research results will be more value added. In addition, it is suggested to use different data mining techniques tcahnalyze re
estate transaction data (total markatad, which will enhance efficacy of government policy, create more values for businesses
as well as general public, and eventually reach awinnsituations for all stakeholders.

While much has been learned in the present research, much remain teb€ulwently, Taiwan is ranked 16th most densely
populated country in the world. The population of Taipei city represents 11% of total population and contributes more thar
27% of total value ofransactionswhich shows the importance of capital. Togethih the New Taipei City, they make up

the Taipei Metropolitan Area, which has a total population of 6.53 million, 28% of total population or represents 43% of tota
value of real estate transact@therefore, it is worth further including New Taipei Ciityo future researchzurthermore, while

this paper focus on using cluster analysis, a unsupervised classification approach, to group a set of real estates transacti
(objects) and find whether there is some relationship between these transactions)(dbigevould be interesting for further
researcher to apply supervised classification methods to open real estate data (new objects) to predict which group a n
transactions (new object) belongs to.
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ABSTRACT
While active buyers can bring a firm stable income, their peraeptib service quality can help the firm improve its service.
This investigation identifies five factors that influence service quality for queuing customers. This investigation #fies iden
the causality relationships among five factors that influeecdce quality. Tangibility and responsiveness should be foci for a
service company hoping to change customer perceptions to service quality. Tangibility directly enhances responsiveness a
assurance. Tangibility indirectly enhances reliability and engpdbreover, responsiveness enhances assurance and empathy.
Responsiveness directly enhances reliability. Through enhancing responsiveness and tangibility, customers should devel
good feelings regarding service quality.

Keywords Service industry, waitig line, service quality.

INTRODUCTON
Some successful service companies have demonstrated that customers can actually be attracted by a queue [1]. Howe!
service quality seems irrelevant to the queue, while its effects on queuing customers deserVhesfadythat a customer is
queuing to make a purchase in a store implies a degree of loyalty, as well as some certainty of income when that custom
makes payment. Accordingly, it is worth verifying how that customer perceives service quality. Thralyging perceptions
of service quality in queuing customers, this investigation can better understand the psychology of queuing custpmers [2
Dissatisfied customers will not queue to make a purchase {b2][8To identify queuing customer perceptidosservice
quality, this study administers a questionnaire to survey queuing customersteAtgdras verified the questionnaire reliability
and validity.

The remainder of this paper is organized as follows. Section 2 reviews the literature. Sectiodeéailts the research method
and proposed questionnaire. Subsequently, Section 4 describes the analytical results. Finally, Section 5 describes. conclusion

REVIEWS
Service characteristics and other factors, such as service flows, expectations aitisatjservice environments, and even
encouragement from friends, can cause queues. Notably, service flow comprises the steps involved in service pra@jsion [13
Efficient service flow can help fro#ine workers provide satisfactory services in a timmanner that minimizes the need for
queuing, while inefficient service flow can generate queues. Significantly, customers may willingly queue for a service to
derive associated satisfaction. For instance, customers will line up early to avoid missilgmat service company offers a
promotion on certain products. Furthermore, all customers must wait when timely service cannot be provided [14] [16].

If a customer is willing to join a queue, the service provider has a better chance of increasing Bsmizeecompanies thus
should target queuing customers with promotions duringppeess waiting ([1:29]. Company products, brands, and
corporate image can all provide sound reasons for customers to queue, but service quality also encourages qu&ioener t
Customers can form negative perceptions of a company if it provides poor quality service. However, previous investigation:
have not adequately studied the quality of service provided to queuing custora2?$. [20

Previous studies have providedratlards for verifying customer satisfaction with service quality. Companies can verify service
quality by comparing consumer satisfaction with service quality before and after service provision. Restated, custome
assessments regarding their satisfactidth wervice quality can be adopted to measure their perceptions of wait experiences
before and after queuing [23]. Among these studies, five dimendiotamngibility, reliability, responsiveness, assurance, and
empathy ([2427]) 8 are summarized to asseks influence of customer satisfaction in different sectors.

RESEARCH METHOD
The questionnaire comprises three parts and has been modified usiesgtipge The first part, dealing with the service quality,
comprises 21 questionnaire items modified frbraratures [2830]: tangibility, reliability, responsiveness, assurance, and
empathy (Table 1), to clarify waiting consumer perceptions to service qualg]481-32].

Table 1 Question Items

Dimension Q.No Item
CS06 Theservice sector hgwovided satisfactory service on my first visi
Assurance CSs08 Thgservice sectocqn provide the services they promise
CS07 Theservice sectoenthusiastically solves problems when they occ
CS05 Theservice sectodelivers on its promises in a timatyanner.
Responsive CS-18 Employeesoffer attentive service
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ness Ccs21 Employees show good willingness to help customers.

CS19 The company provides timely service.
CS20 Employeesprovide prompt service.
CS14 The company offers all custars the same service

Empathy CS16 Employeesdemonstrate understanding of my needs
CSs15 The trading hours of the shop suit my schedule
CS17 The service sector has sufficient resources to meet customer ni
CS09 The service sector provigdperfect service

Reliability CSs10 Employees can tell me the exact timing of service provision.
Cs12 Employees are reassuring.
CS11 The service sector is always well prepared to provide good ser
CSs02 The facilities of the service compantgract me

. Cs01 The service sector has-tgpdate equipment.
Tangibility CS03 Employees dress well.

CS04 Attractive additional services are offered, such as:-aftEs service.

Samples are obtained from locations in Taiwan that arekmellvn for queuingThis study selected respondents standing as
they waited in front of restaurants and snack shops that are famous for long queues of customers. This investigat@h selected
companies, including 15 restaurants (four branches of Din Tai Fung and 11 sstalramets) and ten snack shops (e.g.
Foyishan, Kobayashi, etc.). Twelve of the sampled companies were located in northern Taiwan, five in central Taiwan, an
eight in southern Taiwan. The compl et ed g ulB.@ Additonatlyather e s
hypot heses are checked using SPSS AMOSE version 18.0. O
that male respondents (49.4%) display almost the same results as female respondents (50.6%). AdditiondBysi@esamp
exceeding 400 is good for causality relationship analysis.

RESEARCH RESULTS
Analytical results indicate that 208 males (49.4%) and 213 females (50.6%) responded to the questionnaire survey. Most of ti
respondents ranged from-25 years old (35%) (Table 1). Of the 421 respondents, 187 (44.4%) were from northern Taiwan,
109 (25.9%) were from central Taiwan, 115 (27.3%) were from southern Taiwan, and ten (2.3%) were from eastern Taiwar
The proportion of respondents willing to wait 30 minutegfieir favorite goods was 359 (85.27%).

This section verifies the causality relationship among tangibility, reliability, responsiveness, assurance, and emp#itby using
structure equation model. The question items08SCS09, CS12, CS14, CS19, and G85 are eliminated from the rest of
analysis because of low factor load. The internal structure fit reveals the qualification of five dimensions (Table 2). The
average variance extracted for each factor exceeds 0.5 [33]. Furthermore, the reliability poditeoraliability of each
dimension exceeds 0.7 [33]. All individual item reliabilities of each questionnaire item exceed 0.5. Table 3 shows discrimina
validity. All constructs are valid.

Table 2 Internal structural fit

. individual item composite average
Latent Variable Q.No A e variance
reliability reliability

extracted
CS01 0.615

Tangibility CS02 0.676 0.817 0.698
CS03 0.504
CS17 0.658

Empathy CsS15 0.507 0.846 0.648
CS16 0.780
CS21 0.520

Responsiveness CS-20 0.619 0.796 0.565
Cs18 0.557
CS08 0.716

Assurance CS06 0.596 0.856 0.665
CSO07 0.684
. CS10 0.578

Reliability CSi1 0612 0.746 0.595
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Table 3 Discriminant Validity
Tangibility = Responsiveness Reliability Assurance Empathy

Tangibility 0.698
Resmnsiveness 0.144 0.565
Reliability 0.053 0.371 0.595
Assurance 0.162 0.498 0.401 0.665
Empathy 0.085 0.484 0.216 0.353 0.648

Finally, the analytical results reveal tangibility as the main concern of consumers. Tangibility positively andidileetiges
responsiveness. Tangibility positively affects assurance both directly and indirectly. Tangibility also indirectly #&biity re

and empathy. A service company should focus on the provision of attractive tangible services. Addificnaibmpany
provides queuing customers with a sense of responsiveness, they will perceive it as reliable, secure and empathetie. Employ:
should be trained to provide timely and active service. Reliability directly enhances assurance. A company shatddoul

image of being able to provide good quality service.

CONCLUSION
Queuing customer perceptions of service quality are important to discuss, because customers willing to queue represent act
buyers. A service company must retain actual buyemugfr providing good service quality. Identifying the importance of
each factor that influences service quality, service companies can adopt marketing strategies to help retain buyehg. This stu
designed a questionnaire that it administered to queuingnoass in front of 25 restaurants and snack shops in Taiwan that
were noted for frequent long waiting lines. This study identified a causality relationship among five factors of seiityice qual
tangibility, reliability, responsiveness, assurance, and démpatservice company that regularly has long queues should focus
on improving its tangibility and responsiveness. Improved responsiveness and tangibility should give customers the impressic
of good service quality.
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ABSTRACT
This research explores how sod@dtors affecting consumer purchase intention in social commerce. It is generally agreed that
social impact can influence consumer buying behavior. This paper presents a research model comprises four resear
hypotheses with four constructs, includingoimhational social influence, conflict, competence, and purchase intention. The
results of the empirical study suggest that informational social influence is critical in ensuring competence and tioaflict is
major factor contributing to purchase intentidine findings of the study provide useful insights into how online merchants
can reinforce customer engagement behavior and so as to improve consumer competence and in turn foster purchase inten
in social commerce.

Keywords Social impact, selfletemination, informational social influence, conflict, competence, purchase intention.

INTRODUCTION
Social commerce is rapidly emerging as an extension modeahmerce, primarily due to the increased popularity of social
networking sites (SNS) such as Ebhook, LinkedIn, and Twitter. These social media provide functions (such as Facebook
ALi ked button, fiShareo button, and AComment o) for w@wsers
shopping information, product knowledge, murchasing experience among social network members, consumers can make
more informed and accurate purchase decision [1], so that online purchase intention can be created. Because social netw
can help an online merchant develop its online social magkstimategy and enhance the competitive advantage by having a
vivid impact on its product and service offerings, customer relationships, and operational performance [1], creating
commercial activities in social network environment to promote purchaseomtéiais thus become a common practice [2].

To promote the purchase intention of using social commerce sites, it is of strategic importance for the online merchants t
understand those factors relating t o Exstng iesearch hawnfoaused ont h a
modeling all the factors under investigation as precursors or independent variables that directly affect the purclwsefintenti
social commerce. Research on consumer purchase intention in social commerce has exaotinait eordof-mouth
(eWOM) and trust [3] [4]. Few studies have examined the social impact of eWOM consistency/inconsistency among
customers that adétérmimation and glichase diecigionpdespite bdinf an important issue in ordine rev
research [5]. It is generally believed that individuals look for other customers' online reviews on SNS to reduce uacertainty
their perceived competence related to purchase decision and intention will be increased accordingly.

SNS provides a commication channel for information exchange or knowledge transfer in online environment. Since the
amount of eWOM in social network, a social impact model, is often in large scale [6], it is possible to show information
consistency (i.e., informational sokiafluence) or information inconsistency (i.e., conflict) in online shopping context. As the
stimulug organisniresponse (¥-R) mo d el dictates, environment al cues act
and affective reactions, which in tuaffect behavior [7] Consequently, the current study draws on the social impact theory,
supplemented by the consumer sidfermination, to examine what informational influence can reinforce feelings of
competence and enhance purchase intention in sociaherce sites. Both social impact and skdfermination are major
perspectives which facilitate intrinsic motivation and
needs [8] [9].

To address this issue in social commerce, thidysaimploys the $-R model in environmental psychology to illustrate how
online social impact, the elements of social networking environment, influence consumers purchase intention on the websit
Social impact features are used to measure informationistemsy/inconsistency influence derived from consumer
communication in SNS. Then, this study looks into how competence mediates the influence of informational social influence
on consumer purchase intention. To verify this research model, an empirigabkTiaiwanese consumers of social commerce
sites was conducted.

In the following sections, Section 2 presents theoretical framework and hypothesis development. The data collection methc
and research design are described in Section 3, and the studgdidé presented in Section 4. Finally, Section 5 provides a
discussion of the results, and Section 6 concludes the paper and offers directions for future research.

THEORETICAL FRAMEWORK AND HYPOTHESIS DEVELOPMENT
Social commerce has emerged as a neweinoidecommerce by combining social networking with online shopping to elicit
consumer attitude and purchase intention toward the brand/product. Consumer purchase intention is the major factor in terr
of under standi ng i ndi vfar guochabirig9roduaishij cancbe useceas a crigchl ender in prediting
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consumption behavior [10]. To explore the extrinsic influence and intrinsic motivation for online shopping behaviodyhis stu
extends the ®-R model [7] based on social impact aselfdetermination perspective. TheCBR framework lays the
foundations for the research model and provides a structured view of the factors that influence the intention to purchas
products in social commerce platforms. The present study focus on tegoigas of customen-customer environmental

sti muli (informational soci al influence and conflicgt) t
which | ead to participantsé positive response (purchase

As a fairly high level of product uncertainty, ambiguity, or unfamiliarity, many consumers tend to read online messages about
ot hersd evalwuations before maki ng purchase deci sions.
decisionamaking process ased [5]. Such informational influence was found to have a positive influence on buyer behavior
[11]. Informational social influence refers to the influence to accept information obtained from others as evidencedibout rea
[12]. It can be considered ademrning process in which a person observes the experience of early adopters in social network
and decide whether or not to buy a product [13]. It is thus hypothesized that:

Hypothesis linformational social influence is positively related to purchaseniion

In the real world, consumer salétermination has been greatly enhanced due to abundant information [14]. Following the
suggestion of Sweeney et al. [15], eWOM increases a rec
usefd . Such information consistency wil/| be further refl
hypothesized that:

Hypothesis 2Informational social influence is positively related to competence

Developing with SNS, here comes mamed more opportunities of interaction and conflict is unavoidable in the cyberspace
[16]. Conflict refers to the awareness of differences in viewpoints and opinions pertaining to the purchasing taskl,In genera
the disagreement between posted reviewsligigis pros and cons of a product that reflect product information disclosure
from customer s. The perceived usefulness of conflicting
intent to comply with a review and to affect purchaderition [17] [5]. It is thus hypothesized that:

Hypothesis 3Conflict is positively related to purchase intention

Prior research has shown that competence, adetfmined motivation, is an antecedent to reinforcing intention to act and
facilitating engagement in activity [18] [19]. Competence refers to the belief that one can efficaciously interact with his
environment to feel competent in achieving desired outcomes [8}d&eifmined customers are more motivated, and they
have a greater desire tarphase products [19]. In online shopping environment, others' evaluations could reinforce consumer
competence to decide what is best for him. It is thus hypothesized that:

Hypothesis 4Competence is positively related to purchase intention

RESEARCH METH OD
To develop the survey instrument, a pool of items was identified from the literature for measuring the constructs of the
research model. The items were to be measured on apevénnt Li kert scale, ranging fror
agre® (7). The English version was devel otassldtedfintorEsgtish. Whelm e n
the backiranslated English version was checked against the original English version, some questions were reworded t
improve the acaacy of the translation. A prest was performed with three expert academics and four Ph.D. students on a
guestionnaire consisting of 14 items of the survey instrument for improvement in its content and appearance. Several onlir
mer chant s 6 &ga fars wereochntatted mo hgp with the gibst of the instrument. Online questionnaire sampling
is the major way in this study using mySurvey, which accepts only one response per IP address to avoid duplicate respons
434 samples were collected aheé result of this survey was 297 effective responses. All of our respondents, social commerce
users located across Taiwan, reported that they purchased products at least once through the social commerce site in the
year.

RESULTS
Structural equatiomodeling (SEM) with AMOS 17.0 was used to test and analyze the hypothesized relationships of the
research model. SEM aims to examine the irgtated relationships between a set of posited constructs simultaneously; each
construct is measured by one orrmobserved items (measures). SEM involves the analysis of two models: a measurement (or
confirmatory factor analysis) model and a structural model [20]. The measurement model specifies the relationships betwee
the observed measures and their underlyorgstructs, which are allowed to intewrrelate, and the structural model specifies
the posited causal relationships among the constructs. With a confirmatory factor analysis, all items performed well and wer
thus retained in the model. The djuareot he measur ement model was significant
the value of 2 [/ df smaller than 2, indicating an ideal
model fit (GFI = 0.949; AGFI = 0.925; CFI = 0.984; NF0.959; RMSEA = 0.045). To assess the reliability of the constructs,
composite reliability (CR) was facilitated. All of the composite reliability values, ranging from a low of 0.814 to a high of
0.924. A variabl eds s gua repmporion bfits varianee tltabig accedntad for bynts pre8idtbcs) |
The average variance extracted (AVE) was greater than 0.5 in all cases, meaning that the variance accounted for ley each of
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constructs was greater than the variance accounted foregumement error. In addition, an assessment of discriminant
validity between the constructs supported the model fit. The overall fit of the structural model is acceptable, sinsaera§ mea
of fit reach an accept abl e01l)]GFv=e0l948( AGEl =6.924; LBl =9.883; NFI¢10.952 7
RMSEA = 0.046). All hypothesized relationships are supported. Informational social influence has a positive impact on

purchase intention (HL1: 2 = 0.155, 307,t=5.244,p&0.001)pCordlictE. 01

significantly associated with purchase intention (Hd3: 2

with purchase intention (H4: o5 = 0.367 t = 6.176, p < 0.
DISCUSSION

It is not surpising that informational social influence displays a significantly positive effect on consumer purchase intention in

Tai wands soci al commer ce. The critical role information

and Scé$[Rlhfehdingsrthat consumgre ner at ed reviews take on more weight
formation of customer purchase intention in online shopping. The results also suggest that informational social influence wil
have an influencero oneds competence which will, in turn, affect ¢
competence of consumer choices depends on whether they get consistent eWOM messages in time to make the right buy
decisions.

Conflict is fourd to have a positive impact on consumer purchase intention. The result also suggests that consumers rely mol
on diversity information provided in the ppairchase stage to make evaluations in the first purchase decision. This finding is
noteworthy. It isvell documented in the literature that there may be a bright side in tHpeimigase judgment [22] [23]. This
phenomenon suggests that conflicting information may be more readily identifiable if consumers are properly involved in
online reviews. Thisshéud put onl i ne merchants on alert that they mu
diversity really value and offer consungenerated contents and messages to the potential consumer.

Theoretical implications

With the development of thesearch model, the theoretical contributions of this paper to the literature are described as follows.
The current study appears to be the first attempt to address the important issue of purchase intention development in t
context of social commerce. Bir a different perspective from social impact to-delermination and of how participants
reacted in social commerce is proposed. The results of this study contribute to the development of literature relating t
consumer purchase intention in social coance. Specifically, although competence is an important opinion in the literature,
noteworthy gaps remain in understanding its impact on online purchase intention [15]. We attempted to fill the gaps by
identifying perceived competence and investigated libgs proposed antecedent affects consumer purchase intention.
Therefore, this study makes a theoretical contribution in incorporating informational social influence with competence and
consumer purchase intention for investigating the social impact amoiad setwork members. Secondly, this study makes a
theoretical contribution in incorporating information influence (consistency/ inconsistency) and purchase intention for
investigating the consumer purchase intention. According to our findings, comflighasitive force toward the realization of

the brands/products. Such conflict may play a powerful role in improving their intention to purchase in social commerce site.

Managerial and practical implications
The findings of this study provide useful igts for online merchant marketers and marketing managers on how to build

interactive online engagement and soci al influence envi
their intention to purchase product. First, consumers warifbemn to the majority opinion, online informational influence, in
the context of online shopping. Accordingly, an online

influence and give shoppers more incentive to spread the word to othérsy.t Second, the study shows that online
informational influence is a useful information source for consumers to compete for a specific purchasing. Finallynghe findi
highlights the bright side of conflict. This will encourage online merchants tocfatficts and resolve them in the social
networking environment. Online merchants should recognize the potential of social customer relationship management (SCRI
and make business strategy with social media to increase customer satisfaction, loyedtgnsiod.

CONCLUSIONS AND FUTURE RESEARCH
It is of strategic importance for an online merchant to understand the factors influencing the consumer intention tarpurchase
social commerce. The concept of our research proved to be an insightful appraagsidong issues related to social impact
and seldetermination in social commerce. The findings of the study provide some practical insights into how online
merchants should reinforce their custotsttecustomer communication so as to improve bandwagfbect and satisfy
consumersd needs for competence, in order to reduce per
products in social commerce.

Despite these contributions, this study suffers from methodological limitationsltydiecnost empirical surveys. First, the
findings reflect the setting of Tai wanbés soci al commer
research on crossountry study on various forms of SNS would be worth conducting to examatienal differences in the
development of social commerce activities. Second, the subjects were social commerce consumers in Taiwan. Howeve
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differences in culture and lifestyle exist in different sectors and different parts of the world. Finakagons of simplicity

and focus, this study did not consider all variables. Further research may also explore whether other constructs, such
credibility of online reviews, brand fans or incentive/motivational mechanisr2§24will affect consumer engagent
among informational social influence, conflict, competence and purchase intention.
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TAKING SHOPPING ADVICE FROM VIRTUAL COMMUNITIES
ChienHsiang Chou, National Chengchi University, Taiwan, ksoarc@gmail.com
Tzungl Tang, National Chengchi University, Taiwan, mtang@nccu.edu.tw

ABSTRACT
As the proliferation of Internetpeople getting used to search information online, consumers who need decision support for
purchase also looking for advice through Internet, or ask for advice within virtual communitiedeito understanding the
advice takingbehaviorprovided by comunity membersthis study triesto identify the antecedents of advice taking by
normative social influence that is suitable in the context of virtual communities. The mediation layer, the informational
influence utilizes to predict the consunteeslvice aiking intention.Based on thee two kindsof social influence the
investigaion would be conducted by testing two factors in each kind of social influence: advice ratingpresistency
conceive as normative factors whereas advice quality and advésihility represent the informational influence. According
to the results the factors of social influence both eg@mificant effectson the informational factors. Inaddition the
informationalfactors also have salient impacts on the advice taking.

Keywords Advice taking,informational and normative influencgrtual community
INTRODUCTUION

In the generation of Web2.0, user generated comteahtvirtualcommuniy (VC) raise great impact on our daily life. People
getting used to search informationline, consumers who need decision support for purchase also looking for advice through
Internet, or ask for advice within virtual communitida. online contexts, some members who join a community seek
informationthey neecbr ask for advice and helgpome members who post article or information like share their knowledge
Virtual community isa placeaggregateagnembers that share common interest [1] and comiila varietywhich ranges from

those focused on economics and marketing to social netwaakithggeducation, virtual commuigs influence universally on
humanbehavior{2].

It is a trend that consumers would search for product related information online before purchase. After thefpé@ular
consumers are tends to look fort h shared@xpefence about the target product or asking shoppéayice from VC&
members before or even in shopping. Therefore, understanding how these advice provided by others would be taken becon
an important topic in VC and marketing ar&ais studyaimsto undestand the consuméiadvice taking behavior in virtual
communitiesBased on thge two kindf social influenceinformational and normativiafluence this study triego identify

the antecedents of advice taking. Timeestigaion would be conducted kgsting two factors in each kind of social influence:
advice rating andtonsistencyconceive as normative factors whereas advice quality and advisdibility represent the
informational influence.

RESEARCH MODEL AND HYPOTHESIS
Research model

- Hla
Advice Source

Rating Credibility H3
H1b
Advice
Taking
H2
Advice Advice H4

Consensus »  Quality
H2b

Y

Figure18. Research model

Normative and Informational Sociallnfluence

Soci al i nfluence occur s af taedrchangeimthew midds,@&rmosiohs, opmibns or dehdviors n
[3]. Deutsh and Gerarg#] distinguished social influendeto normative and informational influencformational influence

is the extent that people fAaccept i nformation obtained
power of the preenter if he/she is considered more authoritative and erudite on the topic in g4éstiorontrast, normative
influence is defined as the influence on the individual
person or groud]. As past research suggested, this two influences would exert inflaenaekaneousiyor may dominated

by one of them. In this study, normative influence posits as primary effect because of the VC context. When consumers askir
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advice from VC, and threthey may beencounteithe normative influence from other members such as rating of the posting,
the feedback from other member or many other posétajed to the target produdthese may induce normative influence
and further change consum@mrsnd tothink theseadvisors areredibleand their advices afgelievableand helpful.

Thus,this study proposes following hypothgsi

H1la. Advice ratindhas positive effect osourcecredibility.

H1b. Advice ratinchas positive effean argument quality.

H2a.Advice consensusas positive effect osourcecredibility.

H2b.Advice consensusas positive effeain argument quality.

H3. Sourcecredibility has positive effeain advice taking.

H4. Argument qualityhas positive effeain advice taking.

RESEARCH METHODOLOGY
Data collection
To assure the validity of the instrument, itewsre adpted from the por research and modifietb fit VC context.Partial
least squares (PLS) method wased to test the research modeld SmartPLS software was used for the Pagalysis.A
web-based survey was conductied recruiting volunteer from Internet users on online discussion boards of Tdiwtiis
study, participants need to have experienceadifice searchin virtual communities they joined. A total df24 useable
responses were collected. Basic characteristic statistics of the respondesh®vamein Table 1. There wed9 female
respondents30.5%) and75 male 605%). Age distribution was primarily 230 years old§9.40%), followed by 3340 years
old (20.26) and 15-20 years old §.8%). I n terms of educati on, mo s t responde
(74.2%), followed by master or PhD degre&(£46). Finally, mostespondents were student2 (A6).

Results

Table 1: Respondent characteristics

Characteristic Number Percentage
Gender Female 49 39.5
Male 75 60.5
Age 1520 11 8.8
21-30 86 69.4
3140 25 20.2
41-50 1 0.8
>51 1 0.8
Education Junior high school 1 0.8
High school 2 1.6
Bachel ords degr 92 74.2
Masterds degr ee?29 23.4
Industry Manufacturing 10 8.1
Service 21 16.9
Science and technology 14 11.3
Education and research 9 7.3
Financial institution 3 2.4
Retalil business 1 0.8
Government 8 6.5
Student 53 42.7
Construction 1 0.8
Other 4 3.2

Reliablity and convergent validity of the factors were estimated by composite reliability and average variance ¢x\f&yted

(see Table?) . The interpretation of the composite reliabilit:
account e actual factor loadings rather than assuming that each item is equally weighted in the composite load determinatiol
Composite reliability for all the factors in our measurement model was ab88eThe AVE valueswere all above the
recommended 0.50 leV/[5]. In order to examine discriminant validity, this study compared the shared variances between
factors with theAVE of the individual factors based on Fornell and Lar¢&krAs shown in Tabl@, theAVE of the individual

factors was larger than eaghthe shared variances between constraictithe discriminant validity was supported.
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Construct | CR AQ AR AT AC SC
AQ 0.904| 0.838

AR 0.913] 0.705 0.882

AT 0.887| 0.725 0.629 0.814

AC 0.910] 0.591 0.608 0.541 0.877

SC 0.892] 0.612 0.554 0.586 0.513 0.822

Notes: 1. CR: composite reliability.

2. AQ: avicequality; AR: advicerating;AT: advice takingAC: advice consensuSC: source credibility

Chou &Tang

Table2: Reliability, average variance extracted and discriminant validity.

3. Diagonal elements sty the average variance extracted:ditigonal elements show the shared variance.

. Source
0.384***
g;?’i'r‘:e » Credibility
9 (R=0.357)
0.549***
0.28**
Advice Advice
Consensus > Qfal Ity
0.257 (RP=0.539)

0.126*

0.747%**

Advice
Taking
(R*=0.69)

Notes: p<0.05, *p<0.01, ***p<0.001; v Significant

Figure 2: Structural model results

CONCLUSION

This study investigates informational and normativituenceon c o n s u imentios &t take advice from VC. The results
indicate thefactorsof normative influenceadvice ratingand consenss) exert significant influence on informational factors
(advice qualityand source credibility. As expected, normative influence has been induced in VC and further impacts on
c onsumer godardatheprdvilevadviees and adviségedibility. Thisindicates the normative power hdsminated

the social influence within VC context. Perceived higher informational influence would directly affect corislenesisn,

this result inconsistent with prior resear&ased onnformational and normativnfluence this study empirically evaluates

the antecedents and the mediators and has salient positive influence. This may offer practical suggestion for thoerpay atten

to communitymarketing.
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TESTING THE ANTECEDENTS OF W ELL -BEING AND ITS EFFECTS ON LOYALTY: A
COMPARISON BETWEEN TAIWAN AND SWEDEN COLLEGE STUDENTS
Ya-Ling Wu, Tamkang University, Taiwan, joannewu@mail.tku.edu.tw
Hsin-Hua Hsieh, Tamkang University, Taiwan, Buliao1206@gmail.com

ABSTRACT
Crosscultural welltbeing is more critical to a social network service (SNS) development, since this kind of services need to
help their users to builds social skills throughout the world. The purpose of this study is to investigate the antecedents ¢
well-being and its effectsn loyalty crossculture differences between Sweden and Taiwan students on SNS. In the model, the
well-being is divided into two formative seceondder constructs: personal wbking and social webeing. personal
well-being is driven by selfcceptanceautonomy, purpose in life, and personal growth, and socialbs#lh is driven by
positive relations with others and environmental mastery. A-@alssral survey will be conducted to valid data from Sweden
and Taiwan. The insights from this study wi# expected to benefit social sellers in implementing more effective marketing
strategies to foster brand loyalty.

Keywords Social network services, perceived interactivity, personatestig, social welbeing, loyalty

INTRODUCTION

Social network swice is known as an Internet service. Through social tool, it creates meaningful and valuable relationships,
including friendship, family, hobby, and activity [1]. With the development of Internet technology today, traditionalt Interne
social tools whichinclude chat forums and newsgroups [2] have invented many functions that are more useful for interactions.
Such as blogs, fantasy environments, and social networks [3][4]. Among these functions, social network service is the mot
popular one and develogset most rapidly [2]. Especially Facebook, founded in 2004, advanced more quickly [5]. About 90
percent of college students have the accounts of Facebook. Therefore, college students now highly used Facebook to exp:
interpersonal relationship and hobbi&} However, the great developments of social network service make most of the
industries work hard to run this type of platform in order to maintain the relationship with customers, get publicityeand ha
good reputations. As a result, the purpose & thsearch is to comprehend the factors which influence the loyalty of college
students to social network service.

After Ryff put forward the concept of that happiness is a beautiful life in 1982,, Saelyard and Helliwell submitted World
Happiness Repbiin 2012. Because of the two reports, people gradually think highly of the importance -beingll The
range of welbeing is so wide that many concepts explored from views of psychology [8][9][11], economy [12][10], and
sociology [13][14] developed. Ehresearch of social network service rarely discussesbeily and it only sets subjective
well-being as a single index [15][16][17]. However, the complexity of dvelhg needs mufindex notation which is
adaptable to measure virtual-time well-being. Besides, the theory of wddking is formed of the essential cultural belief of
people [18][19]. In western society, people usually considerlvedtig as a personal feeling that is positive and subjective. On
the other hand, people in oriental sociedgard welbeing as a kind of mentally joy and comfort [20]. Owing to the
differences of Eastern and Western culture, the-bailigs of western society has been larger than eastern one [21].
Nevertheless, 40.4 percent of population around the worldheskternet and as the pace of life gets faster and faster with
hi gher working pressures, people nowadays would I|ike t
Internet. Consequently, this research considers that real and virtliddeivejs are different and intends to contrast the online
Eastern and Western wddkings.

Internet around the world has developed since 1993 and the users constitute from 0.3 percent to 40.4 percent of the wo
population in 2014 [22]. About 92 percaftthe population in Sweden uses the Internet. According to Eurostat [23], the scales
of using high speed broadband network in Sweden is the highest among Europe (87%). Almost half of Swede has Facebo
account. In terms of the research, the main purpoiks8svede to use Facebook are to show encouragement, let friends know
that they are cared by the users, and visit profiles of friends. The secondary aims are keeping in touch with frierggdtheviewin
status, and visiting friends of friends [24]. In additi@ccording to the investigation of Taiwan Network Information Center,
TWNIC (TWNIC ,2014), the population that accesses the net is 77.6 percent of the population in Taiwan and people who us
the broadband to surf the Internet apply social network the often. The top three reasons of that 64.32 percent of
Taiwanese use social network are understanding the statuses of friends (61.49%), killing time (33.43%), and sharing feeling
(28.50%). Therefore, the functions people use are mainly looking throsgiisesr news (70.46%), then posting photos or
passages (42.64%), checking in (23.06%), and playing games (22.01%). In conclusion, Swede uses social network to connt
interpersonal relationship, but in Taiwan, the major purpose is the amusement. As, sheefghaviors of using the Internet

are different in the two countries. The research would like to explore the distinct interactive behaviors on social fietwork o
Eastern and Western in order to understand how they influencésied).

The past o#ine study of loyalty primarily investigated customers and brand loyalty for marketing aspect [25][26][[27]. It
considered satisfaction degree [28][29][30] and reliance [26][25][31] as the biggest index that affects the loyalty. However,
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there are studies puing out that satisfaction degree and reliance do not really promote the loyalty of customers [32][33][34].
This research considers the users use the social network to get more happiness in life. Therefore, this research hopes
improve the loyalty to sal network of the users in the world by contrasting the distinctions of Eastern and Western culture.

PROPOSITION DEVELOPM ENT
Cultural components Individualism and collectivism
Culture means a kind of standard that includes the truth, the goodness, the beauty and efficiency to discriminatdedifferent |
styles [35]. In order to describe the distinctions of intercultural betsgvéastoms, and values, individualism and collectivism
are important standards [36][37]. Individualism is a type of slack social structure and everyone expectably takes care c
themselves and their direct relatives [37].Collectivism is defined as a sshations about solidarity, faith, behavioral
intention, behaviors, paying attention to others, cooperation, and cultivating affections with others [40][41].

Western culture is usually individualism. They consider themselves as an individuality thatizegppassonal demands. On
the contrary, eastern culture usually belongs to collectivism. They highlight the benefit clusters [45]. In the diffietéag, soc
although people are in a group, their emotions are independent and theeiweglis a kind of dojective experienceds a
result, this research intends to contrast how Eastern and Western culture differences lead to distinct happinesswbsdocial ne
users and produce different loyalties to social network platform.

Well-being

Well-being meansnidividuals follow the seltoncluded standard to evaluate the quality of life, the best psychological function
and experience [61][62]. Because wadling represents multidimensional model [63], it mainly relates to individual and social
aspects [64]. Hemg this research divides wdlking into two kinds of formative secowdder construct : personal wddeing

and social welbeing. First of all, personal wellleing is a type of stable cognition and emotional experience that are produced
by usingself-corcluded standard to value the qualities of their own lives [65]. Furthermore, socieve]lis evaluating the
situations and managerial capacity of an individual in the society [13]. According to the related definition of the past
documents and after éhdiscussions of the experts, this research classifies the model of psychologidaimgelthat is
defined by Ryff and Singer [63] into the two formative secordkr construct of this research. The fostler construct of
personal welbeing includes eif-acceptance, autonomy, purpose in life, and personal growth. On the other hand, the
first-order construct of social welleing consists of positive relationships with others and environmental mastery. Hope this
multidimensional model of welbeing is ake to explore how social network service influences the-bailhg of the users.

Perceived interactivity

Newhagen et al is the first person who raised perceived interactivity, which means the users make use of their owrsexperienc
and perceive the intestons between people to set up the presence in the society [55]. Interactivity is defined as a potential
ability that measures the mass media and mutual communication between the sources of information and the receiving termir
Accordingly, the users arable to accept the information from the technology passively and give feedback to change the
process of further information. Therefore, the communication between the dispatcher of the information and the acceptor i
allowed to have the exchange interactiThe documents indicates that interactivity is a multidimensional conception. Song
and Zinkhan confirmed that executional factors are able to affect perceived interactivity and discovered that interactivity i
capable of predicting the effectivenessnafbsites effectively. Hence, we use the five perspectives of perceived interactivity
which were proposed by Yang: tweay communication, active control, content richness, synchronicity , and connectedness in
order to investigate the influences of theseriattivities on the welbeing of the users in the social network service.

The characteristic of twavay communication influences the message exchange among people and the explanatory ability to
each other. The communication advances the discussiomxprassions between users and enhancing the communication can
improve the relationship with people. As a result, this research assumes twvaytwommunication of social network service
helps the promotion of social wdiking. Besides, twavay communicabn can improve the interpersonal communications
between users and the one between users and websites. This feature makes the users experience the fun and stimulations ¢
service more easily. Therefore, tw@y communication acquires more mentally Sfatitions than orway communication.
Hence, we propose twway communication of social network service affects personalbeglly positively.

Proposition 1a: Twewvay communication of social network service affects socialbeétly positively.

Propositon 1b: Tweway communication of social network service affects personabeielty positively.

Active control can improve the controlling force of the users to their actions. The controlling experiences of the uskrs towa
social network advance the fdmaiity of the users to social network. Therefore, the exploring time of interpersonal
relationship is shortened and the sense of identity of the community is strengthened. As a result, we assume thedctive cont
of social network service facilitates tipepomotion of social welbeing. In addition, active control means making the users
have the independent control toward social network service. Controllability or the feeling of things are controlledesedonsid

as ideal personal psychological conditidime users are able to control the activities on the websites passively and then the
conviction of seHefficacy of the users is enhanced. As a result, this lead to higher satisfactions. Therefore, we propose active
control of social network service affeqtersonal welbeing positively.
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Proposition 2a: Active control of social network service affects socialbeally positively.
Proposition 2b: Active control of social network service affects personabeigly positively.

Content richness is thechiness of the information provided by social network. Based on the perspective of that the
characteristic of content richness promotes the sharing meanings and abundant discussions between users, and then enhar
the relationship of each other. Therefonee assume the content richness of social network service affects socibéingll
positively. Besides, content richness can improve the understandability of the users to the content of multimedia, and |
includes instant feedback, multiple clues, lamgpaariety, and personal focus. Because content richness can reduce the
fuzziness of the message, it advances the understandability of the users and then produces good personal feelings. As a re
we propose the content richness of social network seaffects personal weltleing positively.

Proposition 3a  The content richness of social network service affects sociabeiellj positively.

Proposition 3b The content richness of social network service affects persondbeved positively.

Synchronigty can advance the instant interactions between the users (e.g. conversations or message exchange), but it do 1
mean delaying or asynchronous. According to Media Synchronization, people can share more information in the sam
communicational environmeié.g. social network) and at the same time. Thus, the synchronism improves the interpersonal
communications to enhance social satisfaction. As a result, we assume synchronism of social network service improves tt
promotion of social welbeing. Besides,ysichronism can also make the users move instantly and precisely. This feature lets
the users receive the response from the receiving terminal immediately after inputting messages. Owing to the speed of t
website, synchronism of the service connects thge@ations of the users. The higher synchronism improves higher
satisfactions of the users. Therefore, we propose the synchronicity of social network service affects persoeiaigwell
positively.

Proposition 4a  Synchronicity affects social wedeing positively.

Proposition 4b  Synchronicity affects personal wolkking positively.

Connectedness can improve the connected feelings that are sensed and judged by the users in the interpertsmmal interac
With the increase of the connected ways of sharing with each other, the joyful feelings of individuals to the society are als
raised. Hence, we assume connectedness of social network service improves seb&hgelh addition, connectedness is
also able to help the development of empathy of the users in the interpersonal relationship and make the needs of Guman nat
(e.g. love and respects) be satisfied. Therefore, the users increase the personal required motivation in the interpersol
relationship through connectedness of the service. As a result, we propose the connectedness of social network service affe
personal welbeing positively.

Proposition 5a Connectedness affects social wading positively.

Proposition 5b Connectedness affagbersonal welbeing positively.

Loyalty
Loyalty is a mentally promise [32] which means in a period of time, customers would go back to the same store or websit
when they need to. Loyalty is also defined as a future promise that the customers wdwddgargersistently use a certain
product or service. Social welkeing is able to exploit the opinions toward the quality of life and improve the intimacy in the
interpersonal relationship. Berry, Parasuraman, and Czbplved that establishing goadlationship can increase the
loyalty. Hence, if the users are in the specific environment (e.g. social network), they can have the positive emotsens becau
of the good interactions between users. Then the loyalty is increased. In conclusion, this prepases social welleing
affects loyalty positively.

Proposition 6 Social wellbeing affects loyalty positively.

Personal welbeing is the positive and subjective feelings of a person toward life experiences. When the users have a mor
cheerful expaence than what they have expected, they would like to experience once again. Therefore, the emotions the use
perceived affect loyalty greatly. To sum up, if the users acquire a positive emotional experience on social network, they ar
willing to try agan and raising the loyalty. As a result, this research proposes personbeingllaffects loyalty positively.

Proposition 7 Personal weHbeing affects loyalty positively.

CONCLUSION
Social network services are becoming important tools for creating user second life to socialize and connect with others. Th
purpose of this study is to investigate the anteceddntgell-being and its impacts on loyalty cressiture differences
between Sweden and Taiwan students to encourage further researches into how different cultural tendencies of users may re
in different ways to SNS. Combining the concepts perceived aitdgtg and weltbeing, the study builds an integrated
crosscultural loyalty model. The results will reveal E&¥est cultural differences: the east (Taiwan) belongs to collectivism
and the west (Sweden) is individualism countries. There are severatatiguis as following. First, online wdiking in the
East is higher than in the West. Second, different interactivities are effects epeimglicrossulture differences between
Sweden and Taiwan students on SNS. Third, two kinds oftvedllg construst (personal and social) have different influences
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crosscultural loyalty on SNS. Finally, an integrated cros#tural loyalty model can be effective to predict the impact on
crosscultural social network services. Therefore, these insights from this studig benefit social sellers in implementing
more effective marketing strategies to foster brand loyalty.
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THE EFFECT OF INTERACTIVITY ON SNS USERS' LOYALTY: FLOW AND PRESENCE AS
MEDIATORS
BaoDai, Hefei University of Technology, Chindaibaohfu@126.com
Yezhend.iu, Hefei University of Technology, Chinkyezheng@hfut.educn

ABSTRACT
According to the stimultirganishiresponse (S0i R) paradigm, this study aims to understand how interactivity affects SNS
userso6 loyalty through wuser experience of presence and
equaton modeling(SEM). The results show that machine interactivity affects telepresence and flow, person interactivity
affects soci al presence and fl ow, soci al presence affe
telepresence hassgnificant effect on social presence.

Keywords Social networking sitesnteractivity telepresencesocial presenceflow experienceuser loyalty

INTR ODUCTION
With the arrival of the Web 2.0 era, Social Networking $88IS) is experiencing rapid @¥elopment around the world. In
China, the number of SNS users reached 278 million in January 2014, accounting for 45 percent of the total amount of intern
users[11]. SNS, as a service platform that enables users to maintain and expand their soci&snéiwgain and share
information, and to obtain entertainment and recreation, has achieved great success, as evidenced by Facebook. Howe
building users6 loyalty is becoming more dif fi ciallmediadue
such as microblogging and so on.

Previous researches have employed the expectation disconfirmation(#ngd31]), the expectation confirmation modelg.

[7]), the technology acceptance modelg. [38]), andthe theory of planning betiar (e.g.[1]) to examine the factors
affecting SNS user loyalty. These studies have verified that satisfaction, perceived usefulness, perceived enjoymedt, perceiv
values, confirmation of expectation, subjective norm, and trust are the main factaremfc i ng SNS users
continuance intention. Unfortunately,i t t | e research has examined the effect
experiences of presence and fl ow on SNS u stlsrreséarch bmseddnt vy .
the StimulusOrganismResponse (®-R) paradigm to explore how interactivit
and flow experience.

THEORETICAL BACKGROU NDS

StimulusOrganismResponse (-R) paradigm

Mehrabian and Rus# (1974) [26] first presented the Stimuk@rganismResponse (®-R) framework in the area of
environment psychology. The-GR f r amewor k posits that environment al c u
cognitive and affective reactions, whichi t ur n af fect the behavior. ASti mul uso
at mosphere and website characteristics. iOrgani smoerefe
arousal and domi n dmattimdinal dril behavioral segpendes, isuttt ds approach or avoid behavior. So far,
many studies have adopted theOSR framework to examine the relationship between characteristics of online stores or
websites and user responses (0] [30]).

Interactivity

As the key advantage of new medi a, interactivity im def|
and content of a medi at ed ¢992){35].0Theneeare ttwo kimds af mtaractivity:i nmaehime b y

interactivity (humarcomputer interactivity) and person interactivity (social interactiitg]. Machine interactivity refers to

the degree to which users can control the content, timing, and sequence of communication, experience the naturalness of W
navigation, and perceive the system's response to their input. Person interactivity presents the degree of socialtioterconnec

between users and other participants in the communication process via an online medium.

Presence

Presence represents thisegyp of vi rt ual experience, wherein fia person
medi um in his or her communication environment [R5.dwor esp
types of presence are proposed in pragearch; i.e. telepresence and social presence. Telepresence or physical presence refer
to Athe extent to which one feels present in the 138]di at
Social presence, on the other harel,sh been defined as fAthe degree of[32ka@l i en

the sense of f&.eing with otherso

Flow
Flow is a concept introduced by Csikszentmih@l@75)[12]or i gi nal | y. He defined tpetpleas 6
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feel when they act with total i nvol vement 66 charact el
awareness, a loss of selfinsciousness, and a distorted sense of timg1l&tcHoffman and Novak(1994)19] defined the

flow experience in a CME as the state occurring during network navigation, which is (1) characterized by a seamless sequer
of responses facilitated by machine interactivity, (2) intrinsically enjoyable, (3) accompanied by a loss@issidfusness,

and (4) selfreinforcing. In the last few years, flow has been recommended as a possible metric of the online consumel
experience (e.dg21][27][37]).

RESEARCH MODEL AND H YPOTHESIS DEVELOPMEN T

Following the SO-R framework, we proposed our research modesAsown i n Figure 1, this stu
as the interactive features of SNS, forgani smd as SNS u
loyalty.

Stimulus Organism Response

Internal states

machine

1

1

1

1

1

1

1

. .. 1
mteractivity \ L
- telepresence '

1

1

1

1

v flow

y

s1ocal presence

person /

interactivity

Figuie 1L Ixeseadlilll rouel

Interactivity and presence
A SNS with high machine interactivity enables users have greater sense of control over their actions and higher perceive
responsiveness of the website, which facilitate SNS users develop a stronger sense of telepresence. In addition, SNS provi
more and ma¥ communication tools to their users, which makes the synchronous and asynchronous interaction between SN
users become more convenient. As a result, users will be more likely to feel other communication partndscaiedco
within the same virtual spac So for, several studies have found the positive causal relationships between interactivity and
presencg3] [30] [36]. Thus, we hypothesize that:
H1: Machine interactivity wil!/ positively affect SNS
H2: Person interactivity will posii vel 'y af fect SNS usersd soci al presence

Interactivity and flow
Hoffman and Novak (1996)19] proposed that the balance between skills and challenges and focused attention are
prerequisites of flow experience. With more and more powerful interactiverdeaand tools were developed, social
interaction, information sharing, and entertainment on SNS are becoming dimplegver, resulting in SNS users can
perceive balance between skills and challenges more easily and concentration on these activifregjunotly. Previous
research has found the positive effects of machinetexi nt e
of online learning[8] [23], online gaming[6][10], and online shoppin{B3][37]. Recently, Huang2012 [20] found that
interactivity of SNS influences flow significantly. Consistent with these empirical studies, we propose the following
hypothesis:
H3: Machine interactivity wil!/ positively affect SNS
H4: Person interactivity willppi t i vely affect SNS usersdé flow experienc

Telepresence and social presence
Though some researchers have considered both telepresence and social presence in tHeigsf8Hjae] [36]), there were
only several studies explored the relationship betwthese two variables. Suntornpithug and Kham@ah0) [36] found
telepresence has positive effect on social presehceording to the viewpoint of Biocca and Harr®002) [5], social
presence refers to t hepresehce ofa@it hefr dawamraen e shsei mfg tolre i mad el
telepresence is the antecedent of social presence. Thus, we propose the following hypothesis:

H5: SNS wusersdé telepresence wildl positively affect sof

Presence and flow

On SNS, when userpxeri ence the sef@tel eopgr efisbeenicneg) tahned/ecdr t (soeialsens
presence), he /she may be involved in the navigation on the site more deeply. In consequence, he/she is more likely
experience flow. Telepresence wastfirsed as an antecedent of flow experience by Hoffman and Nbo9®8&]19] , and then

some empirical studies verified the significant effect of telepresence on floj2@.§34] [39] ). Moreover, Faiola et a{2013)
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[14] showed that there is a signifidacorrelation between telepresence and flow. However, there are very little literatures with
regard to the effect of social presence on flow. Animesh €2@l.1)[3] found social presence influence flow positively in 3D
virtual world. Shen and Khalif(2012)[30], Hassanein and Head(20QZ}] and Cyr et al. (200733] all confirmed the effect
of social presence on enjoyment, which was regarded as one of the core component of flow. Thus, we hypothesize that:
H6: SNS wusersé6 t el dartrflevexparience wi | | positively af
H7: SNS usersé6 soci al presence wil/l positively affect

Presence and loyalty
As a compelling virtual experience, pr esence [36ewhiohsis it h
helpful to reduce thehysical and social distance between SNS users. Therefore, a higher sense of presence would have
greater impact influencing individuals to join and to continue using a SNS. Shen and KR@lif3) [30] confirmed
telepresence and social presence haverdfisgnt effect on buying impulses through the affective reactions, i.e. pleasure and
arousal; Shang et al.(2019] pointed out telepresence and social presence are positively associated with online purchase
intentions through its influence on socialdaemotional value of symbolic goods; Recently, Lin et al.(2024) found that
social presence was strong determinant of user satisfaction and sense of belonging, which in turn positively influence
continuance intention of SNS. In addition, Cheung et(2011) [9] disclosed social presence is the most significantly
exogenous variables of Watention to use a SNS. Therefore, the following hypothesis is proposed:
H8: SNS usersbd6 telepresence will positively a
H9: SNS usensé wotilalpopieseoely affect user d |

Flow and loyalty
In the context of SNS, loyalty means a deeply held commitment to continue their usage behavior in the future. As an autoteli
experience, flow is an important intrinsic motivation for performincpetivity [12]. I'f an individual 00
activity, it is intrinsically motivating, and he/she is more likely to engage in it. For now, studies have provided enough
evidences to the effect of f I ow 08)ij21] doand that &lowl affegts &nt opline F o r
consumer 8s i ntent i on [22] noted that theseiwere significant deect effeetsebetwe2rofldwdand online
learning retention. Chan@013)[6], Choi and Kim(2004)[10] confirmed thabnlinegamer sd | oyal ty i s di
their flow experience significantly. In addition, the study of Zhou et al. (2p41)indicated that flow experience is the
strongest determinant of mobi I(2012)fFNaSo faured ¢he sfféct df ftow expetiepce ora n d
SNS usersd |l oyalty was significant. Based on these, we F
H10: SNS wusersd flow experience wil! positively affect

RESEARCH METHODOLOGY
Instrument development
The research model includes $actors. Each factor was measured with multiple items. All items were adapted from extant
literature to improve content validity. The items of machine interactivity and person interactivity were adapted from
Suntornpithug and KhamalgB010)[36] and Chend2013)[8]; The items of social presence and telepresence were adapted
from Suntornpithug and Khamalah(20[B®] and Animesh et al.(201B}; The items of flow were adapted from Chang and
Zhu(2012)[7]; Loyalty items were adapted from Zhou et al. (20fd®D)]. All items used fivepoint Likert scales anchored
bet ween 606strongl y di ShaAppendx8hbwsahe dpdiabiterast r ongl y agr ee 66 .

Data collection

In china, 40.5 percent of SNS users are between 20 and 29 years old, 57.4 percent ofdremeldacation at or above the
college level11]. Therefore, this empirical study used undergraduate students as subjects. At first, 20 undergraduate studen
majoring in business administration and registered users of SNS were chose as the seeatdrvvestighe principle of
convenience samplingAnd then these seed investigatsent the €Questionnaire of this study to their best SNS friends who
must be college students. One week later, the seed investigators handedQuéstiannaires returned by their friends. The

final effective sample size is 242. The sample consiste®B.8% male and 51.2% female participants with the ages of 18 to
24,

DATA ANALYSIS AND RE SULTS
In analyzing the collected data, we followed the-step procedure suggested by Anderson and Gerbing ([B8&)irst, we
examined the measurement model tgeas reliability and validity. We then examined the structural model to test the
hypotheses.

Measurement model

To validate the measurement model, reliability and validity analyses were performed by executing exploratory factor analysi
and confrmatoryfat or anal ysis together. Construct reliabi(l978t v we
[28lr ecommends that the Cronbachds alpha of a scale shoul
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As shown in Appendixall constructs are in the acceptable range, achieving acceptable internal considteneygent
validity indicates the items of each constructs are theoretically related to each. For the convergent validity, alhdatdors s
have average variance exired (AVE) of higher than 0.50 and composite reliability (CR) higher than[05]0As Table 1
shows, all AVE and CR values of the items are accept@ibseriminant validity was assessed to discover whether one
construct is different from another. Accord to Fornell and Larcker (1981)5], discriminant validity is achieved if the
squared root of the AVE for each construct exceeds the correlation between that and any other constructs. As shotyn in Table
the square roots of the AVE scores were all éigthan the correlations among the constructs, demonstrate adequate
discriminant validity of all constructs.

Table 1 Reliability and validity

construct Mi Pl TP SP FLOW LOY AVE CR Alpha
Machine interactivity(MI)  0.807 0.651 0.882 0.820
Person interetivity(PI) 0.475  0.786 0.617 0.866  0.793
Telepresence(TP) 0.148 0.061 0.886 0.785 0.936 0.883
Saocial presence(SP) 0.227 0.248 0.403 0.823 0.678 0.894 0.841
Flow experience(FLOW) 0.576 0.551 0.160 0.387 0.858 0.737 0.918 0.879
Loyalty(LOY) 0438 0422 0241 0329 0547 0845 0714 0.882  0.799

Note: Bolded diagonal elements are the square root of AVE for each constredig@dhal elements are the correlations between constructs.

Structural model

The hypotheses were tested by using thgimam likelihood estimation technique. The SEM results show that GFI (0.919),
AGF I (0.894), NNFI (0.963), and CFI (0.969) all exceede
(0.040), and RMSEA (0.039) met the recommended threshitddia of Bagozziet al.(1991) [4] In sum, the fit indices to the
structural model were found to be satisfactorgble 2 presents a summary of the analysis. Most of the hypothesized
relationships were significant at p<0.05. As expected, machine intevactt y aff ects SNS wusers?o

experience, providing support for HL and HBe r son i nteractivity affects SNS use¢
providing support for H2 and H4. Social presence has significant direct effects oexfy@nence, which further affects SNS
userso6 loyalty, supporting H7 and H10, respectivel y. |

supporting H5. However, the causal relationships between telepresence and flow, telepresémadty, and social presence
andloyalty were not significant.
Table2 Results of hypotheses testing

Hypothesis Path Path Coefficient Supported or not
H1 MIA TP 0.170 YES
H2 PIA SP 0.251" YES
H3 MIA FLOW 0.504" YES
H4 PlA FLOW 0.302" YES
H5 TPA SP 0.442™ YES
H6 TPA FLOW 0.020 NO
H7 SPA FLOW 0.248" YES
H8 TPA LOY 0.007 NO
H9 S LOY 0.033 NO
H10 FLOWA LOY 0.130" YES

Note:*p 0.05,**p 0.01, **p 0.001

DISCUSSION AND CONCLUSION
Interactivity influences presence and flow, which is consistent with previous finirggq3][30][36) and indicates that the
characteristics of SNS do a fgif centrallabiftyfast respansivengss,eanxdpnere soaatilitye .
of SNS wi || significantly promote wusersd exp-endisystenesdo Ac
provide users with eage-use, fast responses and convenient services.

Surprisingly, the effect of telepresence on flow is not significant. This result is not consistent with previous fitlings
[27][34][39]. The reason could be that telepresence is more likely to be experienced in the context of virtual realityDsuch as 3
virtual world, but now very little virtual reality technology have been utilized by the mainstream Sbhi%&equently, it is

difficult to experience the sense of physical presence in the cyberspace created by SNS. In fact, the mean of telegpuiesence in
study is low (M=2.461), suggesting that most wusers canbéot
Theresultsalso showedthat telepresence and social presence both have no significant direct effect on loyalty. It is possibly
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because their relationship is mediated by other factors, such as satisfaction, perceived usefulness, perceived ergpyment, tri
flow, etc., as previous studies shofeng. [24][29][30).

Finally, it also foundsocial presence affects floexperiencesignificantly, asin previousstudies(e.g. [3][13][16][30])} The
possibleexplanatioris the powerful sociability of SNS. As a $alcmedia with high richness, SNS supports transmission of
rich social cues, which is very helpful to make users perform communication in a style that is similarttefdaee
communication, and then resulting in flow experience.

In conclusion, the pugse of this study was to apply the StimuldiganismaResponse (®-R) paradigm to the study of SNS
usersb6é loyalty, and the results of this study provide s
speaking, interactivity of SN&f f ect s usersé experience of fytheeisflaenae ¢heira n d
loyalty to SNS.This research has some limitations. First, we selected university students as our Ad#thmigh they
represent a major group of SNS uséig results need to be interpreted with cautiow future research needs to generalize

our results to other samples, such as working professjanldisr or younger userSecond, we onlyobkinto accountthe
interactive feature®f SNSa nd  uesperieriabfactorsin the model. But SNSI s er s &6 factors re.ag. parceieed
usefulness)and attitudinal factors (e.gatisfaction) and socidhctors (e.g. trust, sense of belonging) also affacts er s 6
continuance intention t8NS.Future research could texd the conceptual framework of this study by adding déwtors and
verifying the relationships between these factors.
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APPENDIX
Construct Item Loading
Machine MI1. | felt that | had a lot of control over my browsing this SNS. 727
interactivity MI2. While | browsed this SNS, | could choose freely what | wanted to see. 825
MI3. The SNS processed my input very quickly. .823
MI4. Pages on this SNS usually load quickly. .847
Person interactivity PI1. This SNS facilitates twavay communication between users .783

PI2. | can get in contact with my friends via various communication tools within this S .766
PI3. | can receive my friends' fast feedback via various communication tools withii  .798
Pl4. | can share information with my friendwarious communication tools on this SN:  .795
Telepresence TPL1. | forget about my immediate surroundings when | am in the SNS .845
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TP2. Being in this SNS often makes me forget where | am. .893

TP3.After using this SNS, | feel like | come backitch e 66r eal worl d¢ .871

TP4. When | am in this SNS, | feel | am in a world created by the web sites | visit. .933

Social presence  SP1. On this SNS, | feel | talk to my friends as though they were in the same room. .814
SP2. On thd SNS, | feel a sense of being fdodace with my friends. .854

SP3. On this SNS, | feel that other people seem 'REAL". .843

SP4. This SNS makes me feel | am together with my friends. .780

Flow experience  FL1.1 feel time passes quickly while ugj this SNS. .856
FL2. When using this SNS, my attention is totally focused. .819

FL3. While using this SNS, | was entirely aldsed in what | am doing. .905

FL4. 1 felt enjoyable when | was browsing this SNS. .852

Loyalty LOY1. 1 will continueusing this SNS. .862
LOY2.When using SNS, | consider this SNS to be my first choice. .856

LOY3. | will recommend this SNS to others. .816
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ABSTRACT
Introduction Traditionall, consumer shopping behavior may be influenced by the combination of five senses: vision, hearing,
scent, tactility, and taste. Most of researchers nowadays, however, think that only visual and aural senses can be @snipulate
stimuli in the ecommercesetting. Considering that few papers have focused on the relationship between stimuli and response
(purchase) of online luxury products, this study intends to investigate the relationship between sensory atmosphere in the st
and consumer orse. pegingovhat lend of istimmslips essential to the online luxury brand, and how the emotion
aroused by these stimuli affect the purchase responses.

Literature Reviewln literature review, there are two main research streams. The first stream is@lb@iiuxury product

sal es. According to McKinesyds report, online luxury p
Therefore, how to make their websites and Apps more attractive to consumers and regard them as resources to infor
consumers are important to luxury retailers nowadays. The second stream is about the five sensory stimuli. Parson [2] four
that aural and visual senses are most applicable to the online environment because the other sensory stimuli are difficult
geneate on online shopping environment. In spite of that, some researchers pointed out that scent, tactile, and taste stimuli c
be generated through images, video, and sotifd.ey conf i rmed t hat these three se
purchase rgmnses on online shopping. This paper intends to fill this gap by investigating the relationship between all five
senses and consumer purchase response at the same time.

Research Frameworldccording to the Stimulusrganismresponse ($-R) theory [3], nternal states of human being would

be evoked by the environment, and-ORimodel, wemdvéloper a cesearah medéls |
which contains five sensory stimuli, a s s uimili anghe tvébsité, and o n s
generate different purchase responses to online luxury products.

Research Methodrhe research conducted in this paper empirically investigated the preference for stimulus levels and likely
responses when consumers are surfimguly websites. We recruited 300 samples (150 males and 150 females) of
economicallyaffordable adults and presented them with a scenario of shopping on online luxury store, and asked them to scol
each sensory level they would like with a 5 point Likegls in the questionnaire as well as they likely purchase responses.

Expected ContributianThe current study confirmed the stimuluganismresponse relationship by showing that product
presentation (online stimuli) affected emotion towards the siteot{enal/cognitive states) and consequently influences
purchase intent (response). Thus, this study provides practical and useful information to web site designers andlerdine retai
by indicating that how web site atmospherics lead to positive conshopgpiag outcomes.

Keywords Consumer behavior, sensory stimuli, luxury productmmerce.
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THE LINKAGE BETWEEN SOFTWARE RISK MANAGEMENT PRACTICE AND PEOJECT
SUCCESS: EVIDENCE FROM THAI SOFTWARE FIRMS
Tharwon Arnuphaptrairong, Chulalongkorn Universitigailand, Tharwon@cbs.chual.ac.th

ABSTRACT
Software risk management has been around at least since it was introduced in mainstream of software management process
1989 [13]. Review of literature has shown that there is a great deal of interestdffetis of software risk management on
project success. 29 publications, from 1997 to 2009, were found in the literature review work for empirical evidence of the
contribution of risk management to IT project success of Bakker et al. [8]. This resedorhdime relationship between the
actual organizational software risk management practice and project performance success in Thai software industry. Tk
findings of this study show that the risk management practices are positively correlated with medosawess in meeting
both the reliability of the application and the completion of the application within the schedule. This is different from the
finding of Raz et al. [21] that project risk management practices are more correlated to schedule angoblsdtean in
product performance measures.

Keywords Software project management, software risks management, software risks management practice, software proje
success, software risk management and project success, Thai software industry.

INTRODUCTI ON
Software risk management is a complex activity and also believed to be a major contributor to the software project succes
Since it was introduced in mainstream of software management process, in 4388dth the academic and the software
industryare well aware of its significance. Research about risk dimensions, risk factors, top ten risk management and a numb
of established standard models, frameworks and theories have been suggésted [4

Review of literature has shown that there is a gdeatl of interest in the effects of software risk management on project
success. 29 publications, from 1997 to 2009, were found in the literature review work for empirical evidence of the
contribution of risk management to IT project success of Bakkér [8].aResearchers encourage the need to provide evidence
for the linkage between risk management practice and project success to justify the risk management effort [9]. However, tt
empirical knowledge for the relationship between software risk managemenproject success is still anecdotal. The
knowledge of the effects, instead of finding how it is actually used in project practice, it is largely based on how risk
management is assumed to work [8].

Review of empirical literature shows a mixed resflthe linkage between software risk management and project success.
Additional observations are that convenience sample survey of project managers was often used. Also, the perception of t
importance or the impact of the practice are often employeetrdine the software risk management practice instead of
assessing the actual software risk management practice. These methodologies may hinder the analysis and discovery of rela
between actual organizational risk management practice and organizatajeet success.

The objective of this research is to explore the relationship between the actual organizational software risk managemel
practice and project success in Thai software industry. Understanding the linkage between state of the prhetipeogetd
success will give incitements which hopefully will help ensuring the practice of risk management and the future software
project success.

This paper is organized as follows. Section Il gives the review of literature related to softwaranagiement and the linkage
between software risk management practice and the project success. Section Il discusses the research methodology. Sec
IV presents the findings of the analysis and the conclusion and discussion are given in section V.

OVERVIE W OF RELATED LITERATURE
This section reviews the literature related to the proposed research objectives i.e., software risks, software risk manageme
software risk management process model, and the empirical study of the linkage between softwaragmsiemapractice
and project success.

Software Risks

The term risk is generally wused in many different domai
exampl e, Lei hman and VaanBur en [ 1Ba], ifitdoeduns, wl kadtoias lndesirable i A
out comeBOK (PAMr oj ect Management Body of Knowl edge) defin
occur s, has a positive or negative ef fthecUK gavernmant gponsojec c t ¢
project management standard defines risk as: ithe c,hanc:e

risks are related to 2 key elemerftgure events, and may cause effects [12]. Software risk rearm&ay is a complex activity.
It has to deal with uncertain events of the software project and their causes. Researchers have tried to overcoméethis obste
by suggesting the fundament al steps or phrgansert procéss model n d |
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Software Risk Management

Software risk management can be defi ned Itaaabjecfiveé is ¢0 redurey t C
uncertainties and impacts associated with certain tasks in the project. The fundamental software risk managementiconsists o
major processes: 1) risk identification, 2) risk analysis, 3) risk planning, and 4) risk monitatingrdrol [6], [11], [13].

1) Risk Identification

Risk identification deals with the process of determining which software risk factors that might affect the softward peoject.
software risk factors can be elicited using various techniques. Thesgdncl

a) interviewing/brainstorming with project team members, experts, customers, and other stakeholders, or

b) Delphi method a technique to reach the consensus of participants on software risk factors anonymously.

In the elicitation process, in ordev tletermine the related risk factors, the process may use various tools, including risk
checklists [45][14], the top ten software risks check lists [1], or risks dimensions/categories [15]. One may use the risk
checklists available from the literaturefoom organization own repository of risk lists. Many risk checklists can be found in
the literature [7].

In their recent experimental study, Han and Huang [5] gave a comprehensive review on software risk lists. Risks wer
reviewed from 12 studies. Tablesthows the details of the studies and number of risks reviewed from [5].

Table 1 Summary of the Software Risk Research [5]

AUTHOR(Y EAR) DIMENSION NUMBER OF SOFTWARE
OFRISKsS RISKs
McFarlan (1981) 3 54
Boehm (1991) 0 10
Barki et al. (1993) 5 55
Summe (2000) 6 19
Longstaff et al.(2000) 7 32
Cule et al. (2000) 4 55
Kliem (2001) 4 38
Schmidt et al. (2001) 14 33
Houston et al. (2001) 0 29
Murti (2002) 0 12
Addision (2003) 10 28
Carney et al. (2003) 4 21
Finally, the software risk factorsthdtd t he parties i nvolved agreed upon shou

2) Risk Analysis

The next process is to analyze and prioritized the identified software risk factors (Risk Prioritization). The proessess to

the impact andhie probability that the identified risk will lead to the undesirable outcomes. The risk exposure is then obtained
by multiplying the risk impact with its probability. The analysis may use different techniques such as risk sensitiaty, analy
decision tre and scenario analysis [11]. The identified risks are then ranked according to the risk exposure calculated to crea
the prioritized risk list and confirmed by the stakeholders [6], [11], [13].

3) Risk Planning

The following step is the process of deghg a risk response or risk management plan. The risk response plan consists of
strategies, options or alternative actions and actions in response to the prioritized risks. Generally the risk retgpase stra
aim at reducing or eliminating the probigiof the prioritized risks, or minimize the impact of the risks if it is realized. There
are four common strategies in response to the software-élceptance, avoidance, mitigation, and transference.

Risk acceptance is to accept or do nothindetal with a particular risk.

Risk avoidance is to take action to prevent risk events from occurring so that if it occurs there will be little impact.
Risk mitigation is to take early action to reduce the risk probability or to protect from its impact.

Risk transference is to shift the responsibility of the consequences of a risk to a third party.

Besides the risk response plan, control and monitoring plan and contingency plan may be included in the risk planning proces
The control and monitoring plan de#es relevant procedures and measures in order to control and monitor the risks.
Contingency plan defines a secondary or alternative course of action to be taken in the event that the primary appooach fails
function as it should.
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4) Risk Monitoringand Control

Risk monitoring and control is the process of keeping track of the registered risks according to the control and méamitoring p
The purpose is to make sure that all risk responses have been implemented, observe the risk status ancatakpeuified

in the risk response plan and record the risk status in the risk register.

However, in addition to these fundamental 4 steps above, two more processes are also stifgesitesignoff and 6) risk
postmortem analysis [6].

5) Risk Signroff

The status of the risk likelihood and impact should also be monitored in the risk register. For the risk that is ntiigated, t
process is to update the status and removes it from the risk list and sign it off. Sometimes, this step may bpaten the a

risk monitoring and control.

6) Risk PostMortem Analysis

This process is to evaluate the risk management process and its results when a project has been completed. Review shoul
conducted to see the effectiveness on how the risks idgehténalyzed, planned, managed and monitored. The lessons learned
can then be used on the other projects to aid their risk management.

Software Risk Management Process Model or Framework

Software risk management process models specify stepwise tasisritcomanage risk of the software project [18]here

are variations in software risk management models which usually center around the principle and practice of four majo
processes mentioned befdrE) risk identification, 2) risk analysis, 3) risk ptang, and 4) risk monitoring and control. Whilst

the software risk management process model in Kijatisson and Nyfjord [5] comprises of 6 phrasesk identification,

risk analysis, risk planning, risk monitoring and control, risk wffnand risk pstmortem analysis. Well known risk
management mo d e | or framewor k includes Boehm [ 1], SEI
methodology [1819].

According to Boehm [1] risk management consists of two stepk assessment and risk tah. Risk assessment contains

risk identification, risk analysis, risk prioritization whereas risk control involves risk management planning, riskoresoluti
procedure, and risk monitoring. Riskit [19] consists of risk management mandate, goal rekilentification, risk analysis,

ri sk control pl anning, ri sk control and risk monitoring
plan, track, control, and communicate. These frameworks also recommend different techniquas)fte, edentifying risks

for software project Boehm [1] recommended risk checklists, decision drivers, assumption analysis, or decomposition. Riski
[19] recommended brainstorming, checklist or benchmarking whereas SEI recommended risk taxonomy drgestethod

[17].

There are many prominent risk management standards, models, or guidelines available in literatures. Example models &
CMMI (RSKM model), Continuous risk management (CRM), ISO/IEC guide, 1ISO 9000, ISO 9001:2000, Project Management
Body of Knowledge (PMBOK), Prince 2, and IEEE [5] [16].

Empirical Study of the Linkage between Software Risk Management Practice and Project Success

The 2004 Standish Group CHAO Report stated that 53% of the software projects failed to deliver softwaeeredfhiréd
specification on time, and within budget. And 18% of the software project were cancelled (Standish Group International 2004
[20]. Bakker et al. [8] have shown that there is a great deal of interest in the effects of risk management. 28nsyitaat

1997 to 2009, were found in their review of literature for empirical evidence of the contribution of risk management to IT
project success. The relation between risk management and project success is implied in the publications but the empiric
evidences are still anecdote. Only two papers reported some positive risk management activities on issues such as time
project delivery, the estimation of the resources required to perform the task and the number of task failures.

In 2002, Raz etal2[1 ] , in order to answer the question fADo risk n
127 questionnaires returned from project managers of variety of industries at a seminar were analyzed. The correlatic
between the extent of use of Dojact risk management practices and four project success dimensions were calculated. The 5
project risk management practices are systematic risk identification, probabilistic analysis of risk levels, detailedt plans f
uncertainty reduction, methodic trad#s and appointing a risk manager. The 4 project success dimensions are functional
specifications, technical specifications time schedule and planned budget. Only planned budget success were four
significantly correlated with 3 management practicegstematic risk identification, methodic tradés and appointing a risk
manager. The author concluded that project risk management practices are more correlated to schedule and budget goals t
in product performance measures.

In 2004, Verner and Cerp24] survey 42 software developers on the software development practices and the software
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outcomes in order to determine the factors that lead to project success. Each developer reported on a different softwa
development or maintenance/enhancement projéduee questions of risk practices were asketl. Were potential risk
identification at the start of the project? 2. Were risks incorporated into the project plan? and 3. Were the risks manage
throughout the projectThe results show no correlation besm risk practices (the 3 questions) and software project
performance.

Wallace et al. [4], in 2005, identified six dimension of software risk guided by sociotechnical systems theory. An gxplorator
model was also devised to test the linkage betweerixlténsensions of software risk and the software project performance. A
survey of members of the Information System Special Interest Group (ISSIG) of the Project Management Institute was
conducted. 507 respondents filled out the web survey. The resultdt#hawpport for the model, i.e. the relation between the

six dimension and the software product performance and software process performance existed.

Han and Huang [5], in 2007, the web based questionnaire from 115 software project managers mepkienpef the
probability of occurrence and the impact of the six risk dimensions embracing 27 software risks were analyzed. The result
shows that there is no positive correlation between the probability of occurrence and the impact among thé@rseasiskisl

The results also indicates that the fArequiremento @i men
(seven project performance measures were used).

In conclusion, the empirical studies from the literature show a nme®dt of the relation between software risk management
and software project success. Furthermore, the observations are that convenience sample survey of any project managers v
used for all the surveys. The perception of the important or the impabe gfractice are often employed to measure the
software risk management instead of the actual software risk management practice. These approaches may hinder the anal
and discovery of relation between actual organizational risk management practicgaarizhtional project success.

RESEARCH METHODOLOGY
Survey Design
The survey method was used to obtain the information of the software risk management practice and project success from t
Thai software firms. In order to discover the relation betweetuah organizational risk management practice and
organizational project success, about 200 software company member of Software industry club of The Federation of The
Industries (FTI) were used for the survey frame. In the data collection process, adanesses and contacts of software firms
were obtained from FTI. An officer at The Federation of Thai Industries (FTI) was asked to help contacting and soliciting in
order to increase the response rates. The software firms were contactedhibped aske to participate in the research. If the
software company agreed to participate, the questionnaire was sent for the software project risk management data needed.
companies agreed and 40 questionnaires were returned which make a response rateesft28 perc

Questionnaire Design

General information about the software firms and the respondents were obtained from the first part of the questionnaire
Questions include organization name, organizational size (number of employee and number of develomerdgntesp
position, experience (humber of year) in project management. The second part of the questionnaire was designed to obtain 1
information regarding the software risk management practice of the software firms. Software risk management process mod
in [5] comprises of 6 phrasegisk identification, risk analysis, risk planning, risk monitoring and control, risk-gigand

risk postmortem analysis and two syibocess- risk prioritization and risk resolution were utilized to capture the software

risk management practice. The respondents were asked to rate how they practice project risk management (1. every proj
(100%), 2. almost all (8099 %), 3. some (60 79 %), 4. a few (40 59 %), and 5. very few (less than 40 %)). The following

part of he questionnaire was designed to obtain the information regarding the project performance of the software firms. The
project performance measures were adopted from [5] which comprises of five product performance measures two proce!
performance. The fiverpduct performance measures are 1) the application developed is reliable, 2) the application is easy tc
maintain, 3) the users perceive that the system meets intended functional requirements, 4) the system meets the u
expectation with respect to respertime, and 5) the overall quality of the developed application is high. The two process
performance measures aré) the system is completed within budget, 2) the system is completed within schigdaile.
respondents were asked to rate the degree the desisrbelieve on the project performance of their most completed software
from 5) strongly disagree, 4) disagree, 3) indifferent, 2) agree, to 1) strongly agree.

The Profile of the Samples and Respondents

As shown in Table 2, of the 40 questionnairesrretd, 31 companies (77.5%) answered that their organizations have a
software risk management process. Therefore the other 9 organizations that answered that they do not have softwe
management process will be excluded from further analysis.

Profile of te 31 companies and respondents are given in Table 2 Most of the companies are of small to medium size. 48.2
percent of the companies have the number of employees of 1 to 16 and 29.03 percent of the companies have the numbel
employees of 17 to 32. 48.3@rcent of the companies the companies have the number of develepeasidl25.81 percent
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of the companies the companies have the number of developetof 7

Most of the respondents are project managers (45.16%). 54.84 percent have the expgriejeze management from 1 to 5
yearsand 29.03 percent have the experience in project management ool §ears.

Table2 The Number of Companies with Risk Management Practice

Risk Management Practice Frequency Percentage
Risk management process émbedded in thg 29 72.5
project management process
Risk management process is maintained 3 2 5.0
separate process
Do not have risk management process 9 22.5
Total 40 100.0
Table3The Companiesd and Responde
Frequency Percentage
Number of Employees
1-16 15 48.39
17-32 9 29.03
more than 32 6 19.35
Missing 1 3.23
Number of Developers
1-6 15 48.39
17-12 8 25.81
more than 12 8 25.81
Position
Manager 14 45.16
Committee 1 3.23
Consltant 2 6.45
Employee 13 41.94
missing 1 3.23
Work Experience (Years)
1i 5 17 54.84
6-10 9 29.03
More than 10 2 6.45
missing 3 9.68
FINDINGS

Risk Management Practice and Project Performance

Firms Riskmanagement Practice

Table 4 shows the state of practice software project risk management process of the 31 companies. From observation of 1
frequency, the state of practice can be divided into three groups. The first-giskipdentification, risk Amlysis and risk
management planning, the frequency is about 30 out of 31 while the second-giskiprioritization, risk resolution and risk
monitoring, the frequency is about 25 out of 31. The last graigk signoff and risk posimortem analysighe frequency are

20 and 15 out of 31 respectively.

Table 4 also shows that the robustness of the practice of software risk process. Most of the answered to these phwases fall i
every project, almost all, and some except the practices of riskofignd risk postnortem are spread out.

Table 4Risk Management Practice

Risk Management Practice Level
Risk Management Every | Almost all Some A few Very few
Process project | (807 99 %) (607 79 | (407 59 | (lessthan| n/a | Total Mean
%) %) 40 %)
Risk Idenification 12 7 6 2 1 2 30 2.04
Risk Analysis 11 9 4 2 2 2 31 2.10
Risk Prioritization 9 4 5 2 1 3 24 2.14
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Risk Planning 9 9 4 3 3 2 30 2.36
Risk Resolution 7 6 5 1 4 2 25 2.52
Risk Monitoring 8 8 3 2 4 1 26 2.44
Risk Signoff 6 5 5 - 3 1 20 2.42
Risk PostMortem

Analysis 2 2 3 4 3 1 15 2.79

Firmsd Performance

TableSs hows the seven firmsd performance measures adopted
the project performance of their most recent completed softwatré)tthe application developed is reliable, 2) the application is
easy to maintain, and 3) the users perceive that the system meets intended functional requirements. The mean vahge of the ra
of these 3 performance measures are higher than 4. Howexether 4 performance measures are in between 3 and 4.

Table 5Project Performance

Project Performanckeevel

Project Performance g_trongly disagree| Indifferent | Agree Strongl n/a Mean

isagree y agree Total
The application developed - - 5 17 7 2 31 4.07
is reliable(PQO1)
The application is easy to - - 3 21 5 2 31 4.07
maintain(P02)
The users perceive that th - - 4 20 5 2 31 4.03
system meets intended
functional requirements
(PO3)
The system meets the useg - 1 11 16 1 2 31 3.59
expectation with respect t¢
response the (P04)
The overall quality of the - - 9 18 2 2 31 3.76
developed application is
high and two process
performancgP05)
The system is completed - 4 11 11 3 2 31 3.45
within budget(P06)
The system is completed 1 5 11 8 3 3 31 3.25
within schedulgP07)

The Linkage between Risk Management Practice and Project Success

To test if organizational risk management practice have any relations with project success, the correlation between th
organizational risk management practice amjiget success were calculated. Since the respondents were asked to rate how they
practice project risk management where 1 is for every project (100%), 2 for almosft &8986), and so on, in order to ease the
finding and understanding the correlatiptiee answer 1 will be given value to 5, the answer 2 will be given value 4 and so on.
The correlations between risk management practice and project performance are presente@.in Table

Table5 shows that risk identification is positively and statidljcaorrelated with PO1 (The application developed is reliable),
(P02) the application is easy to maintain and P07 (The system is completed within schedule), while risk analysisysgpakitivel
statistically correlated with PO1, and PQ7, risk prioritrais positively and statistically correlated with P07, risk management
planning are positively and statistically correlated with only PO1rigkdasignoff is positively and statistically correlated with
only PO1. The correlations range fre®40 to .®2 which is considered moderate.

The correlations suggest that risk management practice are more correlated with success in meeting the reliability of tt
application (P01) and the completion of the application with schedule (P07).

In order to investigat further, a new aggregated measure of project success was constructed by adding up all performanc
indicators P01 to P07 to represent project performance success as a whole. The correlation between the organizational r
management practice and this piijsuccess measure were calculated as shown in7able
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(Each cell display the Coefficient of Correlation, Significant Value and the Number of Respondents.)

Risk Practice POL P02 P03 P04 P05 P06 P07
Identification 544 .465* .059 132 .331 .091 .592**
.003 .013 767 .503 .085 .645 .001
28 28 28 28 28 28 28
Analysis .465* .347 .047 .036 271 .012 .440*
.011 .065 .809 .854 .155 .952 .019
29 29 29 29 29 29 29
Prioritization .384 271 .054 .038 .096 .051 .459*
.086 .234 .818 .869 .679 .827 .042
21 21 21 21 21 21 20
Management 447 242 .017 .012 .260 .103 .289
Planning .017 .215 931 .950 .182 .601 .136
28 28 28 28 28 28 28
Resolution .319 .032 .085 .146 .021 .044 .328
137 .88+ .699 .507 .926 .840 127
23 23 23 23 23 23 23
Monitoring and .355 110 .030 161 114 .018 275
Control .082 .601 .887 441 .588 .934 .194
25 25 25 25 25 25 24
Signoff .554* .261 .044 .090 .249 113 431
.014 .280 .857 713 .305 .644 .074
19 19 19 19 19 19 19
PostMortem .499 .189 .146 .070 181 .063 176
Analysis .069 517 .618 .812 .536 .831 .546
14 14 14 14 14 14 14

**0 0.01, *O 0.05

Table7 Correlations between the Risk Management PracticéhenNew Project Success Measure

Risk Management Practice

Project Succes

Risk Identification 0.50298**
Risk Analysis 0.35539
Risk Prioritization 0.32771
Risk ManagemerPlanning 0.29049
Risk Resolution 0.14508
Risk Monitoring and Control 0.19199
Risk Signoff 0.35636
Risk PostMortem Analysis 0.22288
**0 0.0

Table 7 shows that risk identification is the only risk management practice positively astitalig significant correlated
with project success. The correlation is 0.50298 which is consider moderate.

A combined measure of risk management practice was also constructed by summarizing the practice of each stage to repres
the practice of an ganization. Table 7 shows the correlation of the combined construct of risk management practice with the
project performance (P01 to P07). Table 8 indicates that the combined risk management practice measure is positively al

statistically significant coalated with success in meeting the reliability of the application (PO1).

Finally, the correlation between both combined constructs was computed as shown in table 9. The finding indicates n

significant relation between the two constructs.

Table 8Correhtions between New Risk Management Practice Construct and Project Performance.
(Each cell display the Coefficient of Correlation, Significant Value and the Number of Respondents.)

P01 P02 P03 P04 P05 P06 PO7
New  Risk 416* .180 .198 .185 .326 11 A71
Management .025 351 .304 .336 .084 .565 .385
Construct 29 29 29 29 29 29 28
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*O 0.05
Table 9Correlations between Risk Management Practice and Project Practice
Risk Management Practice Project Success
Risk management construct Correlation Coefficiat 154
Significant value 425
Number of Respondents 29

DISCUSSION AND CONCLUSION
There is a great deal of interest in the effects of risk management. Publications were found in their review of literature fo
empirical evidence of &hcontribution of risk management to IT project success. The relation between risk management and
project success is implied in the publications but the empirical evidences are still anecdote. Two papers reportediw®me posit
risk management activities @sues such as timely project delivery, the estimation of the resources required to perform the task
and the number of task failures.

Raz et al. [21] concluded that project risk management practices are more correlated to schedule and budgenhgwaldubian i
performance measures. The findings of this study shows a bit of different story. The software risk management practices a
found more positively correlated with performance success in meeting both the reliability of the application and ét@eompl

of the application with schedule.

Researchers encourage the need to provide evidence for the linkage between risk management practice and project succe:s
justify the risk management effort [9]. The empirical findings of this resesupportthe relationship between software risk
management and project performance success. However, thalscarany other factors affect the project succ&ss.the
evidences, at least, reassure that software risk management practice really works.
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THE PERCEPTIONS OF ADOPTERS AND NON-ADOPTERS OF CLOUD COMPUTING:
APPLICATION OF TECHNOLOGY -ORGANIZATION -ENVIRONMENT FRAMEWORK
Ibrahim M.Al-Jabri, King Fahd University of Petroleum & Minerals, imjabri@kfupm.edu.sa

ABSTRACT
The purpose of this research is to explore the differences between cloud computing adoptersadadtamn This study used
technologyorganizatiorenvironment (TOE)ramework to investigate the perceptions of IT staff towards cloud computing
adoption. The specific factors in the TOE framework are relative advantage, complexity, compatibility, top management
support, organizational readiness, competitive pressureyusidess partner pressure. An onliesed survey was employed
to collect data from IT managers, IT consultants, and IT professionals working at Saudi organizations. The findings reveale
that adopters have higher perceptions to cloud computing than mkedaopters, except for complexity. The findings offer
organizations and cloud computing service providers with better understanding of factors to be considered when makin
decisions about the adoption of cloud computing. The findings would also helpzatgars to consider their information
technologies investments when implementing cloud computing.

Keywords Cloud computing,technologyorganizationenvironmentmodel,technology adoption.

INTRODUCTION
The National Institute of Standards and Technoldgy (S T ) defines c¢cloud computing as
on-demand network access to a shared pool of configurable computing resources (e.g. networks, servers, storage, applicatio
and services) that can be rapidly provisioned and releasednwitn i ma | management effort or s
p.11). The emergence of cloud computing services is considered a major development in the provision of informatior
technology (IT) resources to organizations. Cloud computing helps organizédidoetter leverage their investment in IT
resources and allows them to respond more quickly to changing business needs for IT services [13]. However, clou
computing can have greater positive impact on organizational performance only if manageagffectiv

Cloud computing are normally delivered through three service models [6] [25] [26]: 1) Software as a Service (SaaS), 2
Platform as a Service (PaaS), and 3) Infrastructure as a Service (laaS). These service delivery models suit diffefent types
budness needs for IT services. Since IT proved to have enabled competitive advantages for business organizations, effecti
adoption of cloud computing is becoming more important. In addition, the decision making process involved in the planning
for and mangement of adopting cloud computing is becoming more complex. The reason for this is that a number of
organizational issues such as strategic alignment with business plans, people acceptance/resistance, culture, sktarity risk,
privacy, and cost can &ftt the successful adoption of cloud computing in organizations.

According to Gartner, enterprisebs spending on clouod cor
grow by over 100% to become a $207 billion industry by 201éreds the overall global IT market is forecast to gab®%

[18]. Owing to the potential for cloud computing, more research is needed to understand the different factors influencing it
adoption. The proposed research, therefore, is aimed to explornéehend perceptions of adopters and ramopters of cloud
computing adoption. The results of this research project are expected to help both cloud computing providers and busine
organizations to focus more on the key issues of cloud computing adoptiothis lead them to make more effective
decisions. It is envisaged that the findings will inform business organizations, especially from those who just hatreestarted
journey to cloud applications and platforms, to effectively manage the adopti@mdfinvestment in, cloud computing
services. This remaining sections of this paper are organized as follows. Next sections provide a brief descriptiondabout clo
computing, followed by the research variables and hypotheses, then the methodologydissudisions and implications.

The last section addresses the conclusions, limitations and future directions.

OVERVIEW OF CLOUD CO MPUTING
Cloud computing is a new paradigm shift that allows customers to choose from a pool of computing resources including
hardware, software, and networking infrastructure. These computing resources prodigimand and instant services and
charges customers on a pagruse basis [3] [9]. NIST defines cloud computing by describing five essential characteristics,
three cloudservice models, and four cloud deployment mod&d§. The characteristics, service models, and deployment
models are depicted in Figure 1.
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Figure 1. Cloud Computing Characteristics, Service Models and Deployment NRjdels

Cloud services exhibit fivessential characteristics that demonstrate their relation to, and differences from, traditional
computing approaches [2]:

1.

2.

On-demand sefservice. A consumer can unilaterally provision computing capabilities such as server time and network
storage as needautomatically, without requiring human interaction with a service provider.

Broad network access. Capabilities are available over the network and accessed through standard mechanisms tt
promote use by heterogeneous thin or thick client platforms (edlpile phones, laptops, and PDASs) as well as other
traditional or clouebased software services.

Resource pooling. The provider6s computing r etepagtr ces
model, with different physical and virtual s@urces dynamically assigned and reassigned according to consumer
demand. There is a degree of location independence in that the customer generally has no control or knowledge over t
exact location of the provided resources, but may be able to spec#ijolo at a higher level of abstraction (e.g.,
country, state, or datacenter

Rapid elasticity. Capabilities can be rapidly and elastically provisidnad some cases automaticaly to quickly

scale out; and rapidly released to quickly scale in. To timswoer, the capabilities available for provisioning often
appear to be unlimited and can be purchased in any quantity at any time.

Measured service. Cloud systems automatically control and optimize resource usage by leveraging a metering capabili
at somelevel of abstraction appropriate to the type of service (e.g., storage, processing, bandwidth, or active usel
accounts). Resource usage can be monitored, controlled, and répopexviding transparency for both the provider

and consumer of the service.

The cloud service delivery models provide three layers of cloud computing services [3] [5] [6] [25] [26]:

1.

Infrastructure as a Service (laaS). It provides the customer with the necessary computing resources (e.g. processir
storage, networks, and otherdic computing resources) and allows the customer to install and run different software such
as operating systems and software applications.

Platform as a Service (PaaS). It provides the customer with the ability to install onto the cloud infrastpptitatoas
produced using programming languages and tools supported by the provider.

Software as a Service (Saas). I't provides the customel
accessed from various remote devices, throaighin client interface, such as a web browser. The customer does not
manage the cloud infrastructure or individual application configurations.

Regardless of the service model utilized (SaaS, PaaS, or laaS), there are four deployment models ideictfiedl fo
computing services [5] [25] [26]:

1. Private cloud. This cloud is either owned or exclusively used by a single organization. It may be managed by the
organization or a third party, and may exist on premise or off premise. It offers the highesbtiegoesity.
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2. Public cloud. This cloud is owned and operated by the cloud computing provider. The provider manage and sell the
cloud services to customers.

3. Community cloud. This cloud is shared by several organizations and supports a specific comratiriitys th
communal concerns (e.g., security requirements, policy, compliance considerations, etc..). It may be managed by th
organizations or a third party, and may exist on premise or off premise.

4. Hybrid cloud. This cloud is a combination of public and arév/clouds. It requires determining the best split between
the public and private cloud components, but are bound together by standardized or proprietary technology, tha
enables data and application portability (e.g., cloud bursting fordakhcing beteen clouds).

RESEARCH VARIABLES A ND HYPOTHESES
A search of the literature revealed that the TOE framework has been used in the field of information and communicatior
technology innovation adoptions [1] [7] [10] [11] [17] [20]. The TOE has three contextslving technological,
organizational, and environmental characteristics. The specific factors within each of the three contextual factorssary acro
different studies. However, the TOE framework has received consistent empirical support [10] [2TPHHeamework
provides an appropriate theoretical foundation for this study to examine the factors associated with the adoption of clou
computing.

Technological Context

The technological context refers to internal and external technologies applic#tiefiron. The main focus of technological
context is on how technology characteristics influence the adoption decision [19]. Tornatzky and Klein [22] conducted a
metaanalysis study and found that relative advantage, complexity, and compatibility wesedsgciated with innovation
behavior. Relative advantage is defined as the degree to which a technological factor is perceived as providing greater bene
for the firm [19]. The expected benefits of embedded cloud computing services include the fplismaad of business
communications, efficient coordination among firms, better customer communications, and access to market informatior
mobilization [12]. From a previous research, the relative advantage had a significant effect on the adoptiorargloticlg
[12.Compl exity is deyned as fAthe degree to which an innov
p.257]. Firms may not have confidence in a cloud computing system because it is relatively new to them. It rdapteke a

a long time to understand and implement. Thus, complexity of an innovation may act as a barrier to the implementation of ne\
technology, like cloud computing [12]. Compatibility refers to the degree to which innovation fits with the potential radbst
existing values, previous practices and current needs [12]. Compatibility was found to be a key factor in influencing cloud
computing adoption [23]. Hence, it is worthwhile to examine this factor in this study. Thus, the following hypotheses are
propcsed:

H.: The Cloud Computing adopters will have higher perception of relative advantage than will tadomiers.
H,: The Cloud Computing adopters will have lower perception of complexity than will tredopiters.
Hs: The Cloud Computing adopters whihve higher perception of compatibility than will the raafopters.

Organizational Context

This context may have a high impact on cloud computing adoption. Factors in the organizational context include top
management support, organizational readiness,campany size. Top management support is the most critical factor for
creating a supportive climate and for providing adequate resources for the adoption of new technologies. Top manageme
plays an important role because cloud computing implementatigrinnalve integration of resources and reengineering of
business processes. Moreover, a previous research has found the top management support is one of the major determinant
cloud computing adoption [ 12] [ 1 6 availabiity of ahe needed organizationala d i
resources for adoptiono [7, p.467]. The readinessumarf or
resources that influence the adoption of new technology. Technological infragtriefens to installed network technologies

and enterprise systems, which provide a platform on which the cloud computing applications can be implemented. IT huma
resources provide the knowledge and skills to implement etoutbutingrelated IT applicatios [12] [16]. Thus, the
following hypotheses are proposed:

H4: The Cloud Computing adopters will have higher perception of top management support than wiltddeptens.
Hs: The Cloud Computing adopters will have higher perception of organizatieadiness than will the nesdopters.

Environmental Context

The environmental context describes the industrial settings in which an organization conducts its business. Theseeinclude lev
of competition, trading partners, and rules and regulations. Cdiwpgiressure refers to the level of pressure felt by the firm
from competitors within the industry. Additionally, many firms rely on trading partners for their IT design and implementatio
tasks [1] [12] [16]. Organizations need to adopt new technologies try to have a competitive advantage over their
competitors. In addition, organizations should adopt the same or compatible technologies with their partners in order to hav
compatibilities that ease data sharing and interchangeakibitypetitive andrading partner pressures have been found as
significant determinants of cloud computing adoption [TBLs, the following hypotheses are proposed
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Hs: The Cloud Computing adopters will have higher perception of competitive pressure than will-teopiens.
H+: The Cloud Computing adopters will have higher perception of partner pressure than will tadopters.

METHODOLOGY
Survey Development
To test the above hypotheses, a survey instrument was developed based on an extensive review of rihe Tliieratu
measurement items of the research variables were adapted from previous research studies. Items adapted from [21] were U
to operationalize relative advantage and partner pressure. Complexity was measured by three items adapted from [12] [2-
Three items drawn from [4] were used to measure compatibility. Three items adapted from [21] [24] were used to
operationalize top management support. ltems adapted from [4] were used to measure organizational readiness and competi
pressure. To assure tfaee validity of the survey instrument, it was reviewed and validated by a group of IT professionals who
are well aware of cloud computing technologiBsised on their feedback, the survey has been reviewed and modified
according to theT professionald onements and feedback. As a resstitme of the items have been rephrased to make them
easier to understand by the respondents. The survey consists of two parts. The first part of the survey captured tigcdemogray
details of the respondents. The second pa capt ur ed t he respondent 6s percept
compatibility, top management support, organizational readiness, competitive pressure, and partnerTregsuees asked
to give their level of agreement or disagreement onitéms of the study variables using the following scale: 1= strongly
disagree, 2= disagree, 3= somewhat disagree, 4=neutral, 5= somewhat agree, 6= agree, and 7= strongly agree. The adog
was operationalized as a dichotomous variable, whether a firm mwagl@ter or nomdopter of cloud computing (O:
non-adopter; 1: adopter). A summary of the measurement items and their sources is provided in the appendix.

Data Collection

The target respondents are IT managers, IT consultants and IT professionals What \8audi firms and have some
knowledge about cloud computing technology. The survey was designed as a webpage hosted by kwiksurveys.com, an onli
survey service provider. Then, the link to the survey embedded in a short note explained the purposesedrttte and
assured the confidentiality of the responses was sent, throughil§& LinkedIn and Facebook, to 560 IT professionals in
Saudi Arabia. The number of returned responses were 146 responses. After omitting incomplete responses, 106 nesponses v
used for further analyses. The effective response rate was around 19%.

RESULTS
Sample Characteristics
The total number of usable responses to the survey was 106 responses. Most of the respondents were IT professionals,
consultant, or IT managerse®ondents whose companies had not adopted cloud computing were classifieddsptens,
whereas respondents whose companies had adopted cloud computing were classified as adopters. Out of those, 40 (37.
indicated that their firms have adopted clamadnputing while the remaining 66 (62.3%) have not yet adopted cloud computing.
The majority of these firms were in the market for more than 30 years. Seweatgercent of these organizations employed
more than 2,000 employees. Table 1 summarizes theogtaphic characteristics of the respondents in adopting and
nonadopting organizations.

Table 1. Demographic Characteristics of adopters andédopters of cloud computing

All Adopters Non-adopters
N % N: % N, %
Organization Age Less than 10 yea 13 12.3 5 125 8 12.1
10-30 years 17 16.0 9 225 8 12.1
Over 30 years 76 71.7 26 65.0 50 75.8
Number of Less than 1,000 15 14.2 7 175 8 121
Employees 1,000 to 2,000 12 11.3 4 10.0 8 12.1
More than 2,000 79 74.5 29 725 50 75.8
Number of IT Staff Less than 10 5 4.7 2 5.0 3 4.5
10 to 50 5 4.7 2 5.0 3 4.5
51 to 100 7 6.6 3 7.5 4 6.1
101 to 200 12 11.3 4 10.0 8 12.1
More than 200 77 72.6 29 72.0 48 72.7
Organization Annual Less than 10 million 8 7.5 4 10.0 4 6.1
Revenue (BR)* 10 to 100 million 6 5.7 1 25 5 7.6
101 to 500 million 14 13.2 5 125 9 13.6
500 million to 1 billion 6 5.7 4 10.0 2 3.0
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Occupation

All Adopters Non-adopters
N % N, % N, %
More than 1 billion 72 67.9 26 65.0 46 69.7
IT Manager 17 16.0 9 225 8 12.1
IT Consultant 20 18.9 13 325 7 10.6
IT Professional 66 62.3 16 40.0 50 75.8
Other 3 2.8 2 5.0 1 15
Organization Sector Business services 5 4.7 1 25 4 6.0
Logistics & Manufacturing 5 4.7 1 25 4 6.0
Oil & Gas 62 58.5 17 425 45  68.2
IT 21 19.8 16 40.0 5 7.6
Other 13 12.3 5 125 8 12.1

* Saudi Arabian Riyals (SAR) 3.75 = 1USD

Instrument Validity and Reliability

Face validity was ensured by consultagroup of IT profesenals who reviewed and validated the survey itamd pilot

testing of the survey instrument with another group of IT professionals before carrying out the main study and digtabuting t

survey. This ensured correcting any ambiguities in survey it€nee.b ach6és Al pha was wused
research variabl es. As shown in Table 2, Cronbachés
the threshold value of 0.7 [15]. Hence, the scales for all researchleanedre deemed to exhibit adequate reliability.
Table 2. Overall Me a n, Standard Deviation,
Dimension No. of Mean Standard  Alpha
ltems Deviation

Relative Advantage 6 5.545 0.922 0.854

Complexity 3 4.163 1.293 0.734

Comgpatibility 3 4.654 1.449 0.898

Top Management Support 3 4.918 1.347 0.878

Organizational Readiness 2 5.344 1.279 0.817

Competitive Pressure 2 4.368 1.368 0.709

Business Partner Pressure 2 3.929 1.583 0.880

Hypotheses Testing

to a
al p
anoc

The hypotheses were testieg applying the independesamples T tests. As presented in Table 3, the hypotheses related to
relative advantage @ compatibility (H), top management supportjHorganizational readiness {}{competitive pressure

(He) and partner pressures/jHvere supported at 5% significance level. Complexity) (Mas not supported. Table 3 shows
the results of the comparisobstween adopters and radoptersn relation to the three contexts of cloud computing adoption:
(1) technology context (i.e. relativehaantage, complexity, and compatibility), (2) organizational context (i.e. top management
support and organizational readiness) and (3) environmental context (i.e. competitive and partner pressures).

Table 3: Comparison between adopters andadwpters bcloud computing

. . Adopters Non-adopters
Hypothesis Variable Mean (SD) Mean (SD) i 0

Technological Factors

Hi Relative Advantage 5.779 (1.044)  5.404 (0.815) 2.062 0.042

Ha Complexity 4,225 (1.376) 4.126 (1.250) 0.379 0.705

Hs Compatibility 5.583(1.101)  4.091 (1.345) 5.914 0.000
Organizational Factors

Ha Top Management Suppo 5.992 (0.822)  4.268 (1.177) 8.859 0.000

Hs Organizational Readines 5.800 (0.911)  5.068 (1.392) 3.269 0.001
Environmental Factors

Hes Competitive Presure 4.887 (1.195) 4.053 (1.379) 3.172 0.002

H- Business Partner Pressu 4.575 (1.361) 3.538 (1.589) 3.433 0.001
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DISCUSSION AND IMPLI CATIONS
The objective of this study was to extend the understanding of cloud computing adoption by identiffactptsehat affect
the cloud computing adoption, and comparing the perceptions of cloud computing adopters athalptens in relation to the
technological context, organizational context and environmental context.

Technological Context

IT professionaladopters perceived the relative advantage and compatibility more than ttaelopmars did. This is not
surprising result because adopting firms have reaped the benefits of and appreciated the experience with cloud computing. (
the top of the relative adntages of cloud computing, as compared thanse computing, are the cost reduction, operation
efficiency, fast application process, better customer services, better relationships with business partners and imgrovement
the firm competitive advantagkn addition, adopters perceived cloud computing more compatible than tredapter did, in

terms of organization culture, values and work practices. However, there is no significant perception differences toward
complexity. In fact, they have neutradngeptions. This implies that both adopters andadopters believe that complexity is

not a barrier of adopting cloud computing. That is, they neither perceive cloud contpititgglong time to understand and
implement nor requiring complex skills froemployees to deploy and use.

Organizational Context

Organizational context involves the top management support and the organizational readiness. Uatlkgtiranfirms, top
management of adopting firms is very supportive of and interested in cloyitoginitiatives. The noiadopting firms have

shown lower perception towards top management support. This confirms that the importantoplieafiagement support in
creating a supportive climate and providing adequate resources for successful asfogitboil computing. This finding is
consistent with [12] who found that top management support was significant discriminators between cloud computing adopter
and noradopters.

The organizational readiness entails the technology infrastructure, IT akdlsfinancial resources. Adopters perceived
technological and financial resources more important thanadopters did. One possible explanation might be the
nonadopters perceived that the required resources are as important for cloud computing-beuse icomputing. Another
explanation might be that the cloud computing is new to Saudi organizations. Hence-#u®pians have found it difficult to
assess the importance of technical and financial resources required for cloud computing implem&httionight not
perceive that cloud computing differs fromhouse computing in terms of resources requirements.

Environmental Context

In a complex business environmental, there is a paramount external pressure on business firms to leverage new ways
outperform rivals. The pressure emanates from the competition within the industry and from the trading business partner:
especially those implementing hybrid cloud. A firm may feel pressure from its trading partners if they request or recommend i
to adgt cloud computingAnother source of pressure is from the industry. Firms may feel the need to adopt cloud computing,

in order to be remain competitive, when they see most of their peer firms adopting cloud computing.

CONCLUSIONS, LIMITAT IONS & FUTURE DIRECTIONS

This paper examined the | T professional sé perceptions o
attempt to examine perceptions of cloud computing adoption using techiwtpayizatiorenvironment frameworkOverall,

the results showed that adopters have much higher perceptions of cloud computing thanatheptess. This might be
attributed to the fact that increasing familiarity with the cloud computing technology would lead to a greater degree of
adoption. Anotheexplanation is that neadopters did not perceive a need to adopt the cloud comptuitiegesults suggest

that the study variables (i.e. relative advantage, compatibility, top management support, organizational readinessgcompetiti
pressure, and partnpressure) play important roles in differentiating between adopters aratnpters of cloud computing.

This research has some limitations. First, the cloud computing is a relatively new concept and has different service model
Each model may have diffent perceptions. Future studies need to focus more on specific service or delivery models like SaaS
PaaS, or laaS. Second, this study is conducted in a single country, which implies that the results reflect only thi situation
Saudi Arabia. Thereforé¢he results cannot be generalized to other countries. Different countries have different aspects such a:
cultures, competition, business partners, and government policies. Similar research work may be conducted in other countri
and the results are compd. Third, the results provide overall perceptions of cloud computing, regardless of the industry.
Future research should target and focus on different sectors and industries.
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APPENDIX
Measurement items of the research variables

Relative advantage
CC reduces costs (Telon, & Lai, 2009)
CC improves operations efficiency (Teo, Lin, & Lai, 2009)
CC enables faster application proc€E=o, Lin, & Lai, 2009)
CC improves customer service (Teo, Lin, & Lai, 2009)
CC improves relationship with business partners (Teo, Lin, & Lai, 2009)
CC improves competitive advantage (Teo, Lin, & Lai, 2009)

Complexity
CC takes long time to underathand implement (Low;hen, & Wu, 2011)
CC lacks confidence from the employees because it is relatively new (Low, Chen, & Wu, 20:
CC requires complex skills from employees {vui, 2008)

Compatibility
CC adoption is compatible with the organizatmlture (Grandon & Pearson, 2004)
CC adoption is compatible with the organization values (Grandon & Pearson, 2004)
CC adoption is compatible with the organization preferred work practice (Grandon & Pearso

Top Management Support
Top Managemst is interested in CC adoption (Teo, Lin, & Lai, 2009)
Top Management supports the CC adoption (Teo, Lin, & Lai, 2009)
Top Management is aware of the benefits of([@&hui, 2008)

Organizational Readiness
Organizational financial resources is impoitto adopt CC (Grandon & Pearson, 2004)
Organizational technological resources is important to adopt CC (Grandon & Pearson, 2004

Competitive Pressure
Competition is a factor in the decision to adopt CC (Grandon & Pearson, 2004)
The industry is presuring to adopt CC (Grandon & Pearson, 2004)

Business Partner pressure
Majority of business partners have requested to us€lréq; Lin, & Lai, 2009)
Majority of business partners have recommended to us@€&x; Lin, & Lai, 2009)
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ABSTRACT
A good web design is a prerequisite for a successful business nowadays, when the most used way for thanfeple t
themselves is the Internet. Web design includes the optical composition, the structure and the user guidance of websites. T
importance of each website leads to the question if there is a way to measure its usefulness. The aim of thisquayggsis to
a methodology for the evaluation of web design. The desired outcome is to have an evaluation that is concentrated on
specific website and its target group.

Keywords Web design, ealuation nethodology, effective designser guidancetarget goup, components of web design.

INTRODUCTION
Nowadays almost every company or organization has its website. An excellent design of these is a key for a goo
representation of each business. Web design includes the optical composition, the structurasanrdythdance of websites
[1, p3]. However, it has many perspectives. Except the esthetics and the good concept, other perspectives of welthdesign are
user friendliness and features connected with the operation alternatives [1, p.3].

The most informaobn that can be in the form of text, picture, sounds or films/animations in Internet is located on websites. [5]
The importance of internet presence cannot be neglected. Most of the people use the web almost every day in order to infol
themselves about ffierent themes. For every user of the website, it is important to findpnedented information that he

looks for in a timely manner [3].

So the key question is: What does an excell ent siderlihss,i t e
there are many sufpuestions like: What is the optimal amount of pictures and how should they be positioned? What is the
optimal amount of text, so that the reader can accept it in the best way? What is the proper navigation?

Effective designis a combination of experience, surprise and a feeling of comfort on the one side. On the other side, it is a
good orientation, functionality and shopability [2, p.35]. For every owner of an internet page is important that hisotgrget g

is satisfied [8] The work of Hansjérg Zimmerman in the area of usability of offers on the Internet shows what can be the
consequences of a bad created web page [8]. He describes the not visible navigation, the too long and not strucheed texts,
not good effect of theolors on the monitor and the not target group adapted website as typical mistakes during the creation of
an internet page. Those lead to confusion of the user and do not motivate him to visit the site again [8]. This isthmoof for
importance of the @entation of web design in such a way so that the target group can be satisfied. However, how can be the
customer s satisfaction with a website measured? From
evaluated with the help of argakithm or a systematic analysis?

STATE OF THE ART OF WEB DESIGN
There are a lot of online tools for web design evaluation such as WDG HTML Validator, Websitegrader, Seitwert and much
more. However, those examine only the technical perspective of thecprddhe design of a web page should be in every
aspect to the target group adapted [3]. From that follows the difficulty about web design evaluation and this is exactly the
dependency on the target group. Every nationality, age, job and gender grotgpohas preferences. Another point is that it
should be paid attention to the function of the internet site: business é€Budjrtess, EZommerce and so on.

As a motivation for the development of an evaluation methodology for web design serve the erapuitsaof M. Thielsch
and R. Jaron about importance of esthetics for the perception of websites [4]. They divide the perception of webgites in thre
main dimensions: contents, usability and esthetics.

Their survey about importance of these dimensitiosvs that contents are on the first place, than comes usability and on the
last place is esthetics. This is what the user said; when he was directly asked about his opinion and had time to think about
Other statements can be made as a result of laloprtperiments [4]. There is a strong correlation between each of the three
dimensions and the first sight and the general impression of a website. The conclusion of this contribution is thabé should
paid attention to all the dimensions of an intésite. It is important to provoke the interest at the beginning in order to have a
better chance for more visits in the future. In this phase is esthetics a strong influence factor. After that in theeext pha
repeated visit, have the usability and tatents an important role[4].

In general there are six components, in which the creation of a website can be divided [7, p.20]:
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Orientation
The user sees with the help of orientation elements in which area he is moving and which themes can bera[6. dHnes
point is to define the structure clearly and then to evaluate if it is effective or not.

Navigation
The clear and effective navigation structure and information structure are one of the most important success factors for
website [6]. In thigart is the movement on the webpage discussed.

Information

Information is delivered to the user with the help of the contents on the internet site. It is important how the inf@mation
presented. When we talk about web design, the point is not thent®on itself, but the way how they are given to the user.
The understanding is much more connected with the form and the structure of the text as with the text on itself. A
readeffriendly text requires a good readable font on the monitor, a clearwsted short and concise sentences [6]. The
pictures as a part of the website are also ordered in the component information. The reason is that pictures boosgthe mean
of the text. They can also make the understanding of the information easier. T diggtes the pictures in three categories [7,
p.102]. Those with illustrative function are directly with the text connected and illustrate it. [7, p.102] The onesigtithabtr
function serve as an explanation of the structure of the website. [7, pli®Zst ones are with decorative function. [7, p.102]
They are also almost always with the text connected, but they are not explaining the contents. They are there to boost
esthetically. In the most internet pages are all these three types to beafmlind one of them should be neglected, because
they are all part of the visual perception.

ScreenlLayout

Screerlayout includes the proper monitor presentation of the contents of one website and the design composition of all use
elements. [6] Layout isnportant for the perception of a particular website. The way that the different elements are positioned
and presented can make the user feel himself safe. [6] With the help oflsgi@#nyou can make your target group trust you.

[6] And this is the bst way to win customers. The colors are an important part of the 4ayeeh and the visual
representation. Colors play a considerable role in peo
influenced by culture and persongliéind that is the reason why people are not able to percept colors without emotion and
neutral. [7, p.138] Because of that, they should be adjusted to the purpose of the website. For the colors concept cannot
made any general statement, because ofttbagscultural influence. For this reason, colors should always be adapted to the
target group.

Interaction

Interaction elements make it for the user possible actively to participate. To every action of the user should a reath®n fro
system come. Tyipal dialog elements are navigation toolbars, searching functions, online forms and others. [6] The
importance of this component is that the user becomes the feeling that he can control the process of usage and make
appropriate for himself.

Motivation

One product is motivating, when it is to the target group adapted, intuitive usable and clearly constructed; it offers usefu
information and addresses the user in the proper way. [7, p.179] Moreover, make motivational elements the usage of tt
product eagr and make it more effective. [7, p.179] Motivation can be associated with effectiveness and user friendliness.
Another point is that this component of websites has the role to differentiate the product from the concurrence [7, p.179].

APPROACH

Figure 1gives an overview of the suggested approach in this paper. In the motivation was the problematic that should b
solved with this approach revealed. It is the lack of systematic methodology for web design evaluation in such a way so the
the result the opion of the users corresponds. The purpose is in the end to have a feedback, which comes directly from th
target group. The two general parts of the suggested approach is the creation of a survey and an analytical technique for
results. The way thahis methodology can be evaluated is a discussion with experts in the area of web design. When the
opinions of the test people and the experts are the same, then it can be said that this assessment methodology is.a proper
When there is not a strong fdifence between the two opinions and the experts can give a logical reason for this deviation,
then the approach can also be accepted as successful. When there is a drastic deviation, then it does not automatically m
that the survey methodology is natagl but that it should be redeveloped and carried out in another way.
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Figure 1. Research Approach

SURVEY
The basis of the suggested approach is a quantitative research method. The idea is with the help of a survey to evaluate
different compoants.

The first step is the choice of test people. They should be such people that can be using the website with a big probabilit
Criteria that can describe the test people can, for example, be: age, gender, job/occupation, hobbies, nationaligycitome,
should be made a detailed description of the target group that should use the internet site. The example, which iin this pa
presented, is the website of a university in Germany. In this example the only important criteria in order theleest pe

chosen is job/occupatiorscientific employee, student or interested in studies.

The second step is the creation of the questions. They are based on the six components of web design and result from

theory about those. The ready questiormaihich was used for the example and which is suggested as a sample, can be found
in the appendix at the end. Those questions were asked every test person in the form of an online survey. Thereris a scale
every question as an answer opportunity. gihestions are made in such a way so that a note can be given as an answer. (1 is
for not good or not corresponding and 5 for good or corresponding by the particular website). The idea is at the end to hay
one general note for the whole website.

After thecreation of the questionnaire comes the problem how much important are the different components. Is the role of th
navigation with the same significance like the scragout etc.? When you take it for sure that all the components have the
same importace, then you will have at the end a not objective note. About the weighting ratio of all the components can also
not be made any general statements. Depending on the type of the website can the pictures be more important than
information. The way to fid out the weighting ratio is to ask about every component how important it is for the user. These
questions also have as an answer opportunity a scale (1 is not important and 10 is really important).

When all these steps are done and the results frosutliey are there, then comes the time for the analysis.

ANALYSIS OF THE RESULTS
The analysis is done by using Microsoft Excel. It is carried out in three general stages. The first step is to worlsuitsthe re
from the questions about the six componeftweb design. Therefore is the table number one in the appendix. First should all
the evaluations be for each component summed. This number should then be written down in the column Sum and tt
respective row. In the next colummumber of questions, shld be the number of the asked questions to every component
noted. The next thing to be done is to calculate the maximal possible sum of all the evaluations for every component. It is
multiplication of the number of questions that were asked, the nurhbest people and 5 (the best possible note). The column
percentage corresponds the proportion of the sum of notes from the maximal possible evaluation. As last should be a note 1
every component calculated. It is the respective percentage thabdyadedculated form 5 (the highest note).

Table 1: Dimension Calculation

Number of | Maximal possible
Sum guestions sum Percentagg Note
Orientation 1150 7 1925 59,74% 2,99
Navigation 664 4 1100 60,36% 3,02
Information 1043 5 1375 75,85% 3,79
Screen Layout 1040 5 1375 75,64% 3,78
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Interaction 762 4 1100 69,27% 3,46
Motivation 747 4 1100 67,91% 3,40

The second step concentrates on the weighting ratio of the different components of web design. First should be all th
weighting numbers that were givéar every component summed. After that should these altogether be summed. At the end is
the proportion of the sum for each component from the general sum to be calculated. This number represents how should b
note of each component proportional takemtti@ end note. The result can be obtained from Table 2.

Table 2. Weight Calculation

Sum | Weighting ratio
Orientation 500 0,19
Navigation 495 0,19
Information 493 0,19
Screen Layout 389 0,15
Interaction 397 0,15
Motivation 390 0,15

2664

The last step is thecalculationof the end note. The note for each component should be multiplied with the respective
weighting proportion. The sum of these six multiplications is the general note for the website. The end note of thetcarried o
survey in tle university can be seen in Table 3.

Table 3. Final Calculation
Endnote | 339 |

EVALUATION OF THE METHODIC
This last step has the purpose to prove if the suggested methodic is successful or not. The online survey was caried out il
German university andimed to assess the official webpage of the university. The test people were invited with the help of
di fferent soci al studentds networks. At the end weree 67
complete. For the analysigas paid attention only to the fully completed interviews.

Parallel with the survey were also personal conversations with web design experts conducted. The statements of these exps
were that thewvebsiteis good constructed, and there are no signifipmablems in the different components that should be
necessarily corrected.

The worst problem of the survey was to convince enough people to take part in it. That is the reason for the small number
interviews. It is possible that due to that the regmésxd assessment a little deviation from the reality has. The end note that
was calculated is 3,39, and it is over the average of 2,5. The notes for the different components mean that the orientation a
the navigation elements can ingoroved However, tle notes of all components are over the average. This means that there are
not so important parts in the welesign that should be changed. The conclusion is that there is no difference between the
opinion of the experts and the test people.

The conclusioron the basis of this survey is that the suggested methodic is proper. However, in order to be hundred percer
safe with this conclusion theurveyshould be done again with a bigger number of test people.

OUTLOOK AND SUMMARY
It was a methodology suggedt®m evaluate welblesign so that the results come directly from the target group. Web design was
divided into six components and for each of those were created questions. These build together a survey, which should |
conducted with the needed test peopler the analysis of the results, a methodic was developed. As an evaluation of the
approach, was the suggested survey at one German university carried out. From this evaluation result the following,advantag
disadvantages and still open questions.

The surveyin general is a methodic that is often used. It is also proper for the assessmentdekigab Its advantage in
comparison to technical tests and consultation with experts is the feedback that comes directly frorattheotargThis
method alsdaslike every other its disadvantages. Those can be formulated as open questions for the future.

Theoptimalnumber of test people can be calculated with the help of statistical methods. However, what is the best way to finc
such people and motivate thdo take part in the survey. The presented analysis of the results can be used to calculate genere
note and note of the components. However, how can you be sure that these numbers are plausible and that every participant
done the survey carefully? €ahis problem be solved with the usage of some specific questions or is there another technique
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that motivates the test people to fill the questionnaire attentively?

Thesequestionsare part of the area: Methodic to create and carry out a survey prageglgnswers to those later will be an
improvement for the now suggested approach.

[1]
(2]
[3]
[4]

[5]
[6]

[7]
[8]
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ABSTRACT
This study investigates levels of Operating System (OS) noise on Apple iPad mobile devices. OS noise causes variations
application performance that interfere with microbenchmark results. OS noise manifestedteadalata through extreme
outliers and variations in skewness. Using our collected data, we develop an iterativajteemaited outlier removal process
for Apple iPad OS noise profiles. The profiles generated by outlier removal represent the fitsivatepan adaptive noise
mitigation technique, which presents opportunities for use in microbenchmarking across other mobile platforms.

Keywords:Benchmark, outlier removal, operating system noise, jitter, mobile microbenchmark

INTRODUCTION
Microbenchmaking is a subset of benchmarking that examines the performance characteristics of individual components of ¢
software application, as opposed to the application as a whole [22]. Microbenchmarking is an effective tool in thefanalysis o
key application compnents, such as user interface responsiveness [7]. In a mobile context, responsiveness of interactivi
applications has been demonstrated to significantly influence user perception [24]. Microbenchmarking represents a
important potential tool in optimisingnobile device platforms and applications. However, existing microbenchmarking
approaches suffer from inherent limitations.

On any platform, microbenchmarking suffers from the significant limitation that it is susceptible to interference from the
underlying operating system and hardware [28]. Interference from underlying system activities is referred to as Operating
System (OS) noise [1]. OS noise causes performance variations -levedeapplications. These variations then manifest in
microbenchmark rests [28]. Existing microbenchmarking techniques do not provide a comprehensive approach to address the
effects of OS noise on microbenchmark results.

Existing literature on microbenchmarking typically attributes noise to measurement inaccuracies ganstbility of the
underlying system clock [22] [23]. These inaccuracies were particularly prevalent on older hardware and could result in at
effective clock resolution on the order of milliseconds on some systems [22]. However, the system clockindiséds is

built on the CPU cycle counter, and is completely stable with nanosecond accuracy [2]. The performance variations observe
by our usedevel microbenchmark demonstrate the influence of OS noise in an environment where clock instabilianis not
issue.

Literature on OS noise in the parallel computing context utilises microbenchmarks for measuring OS noise levels [4][19][21].
The use of microbenchmarking as a tool to measure OS noise is itself a statement that microbenchmark resulteade influe
by OS noise. However, researchers in the parallel computing context appear to consider microbenchmarking as simply a mes
to an end. To date, we have sourced no research contributions made by the OS noise research community to the knowlec
base of prformance microbenchmarking.

In the embedded systems context, Wang et al. [28] consider the influence of underlying system perturbations to applicatio
performance. Microbenchmarks are used to measure system performance. However, their researchitteiyesnpthe
implications of noise for embedded re@he applications. The only contribution to the knowledge base of microbenchmarking

is to pair microbenchmarks with workloads representative of actual application behaviour, in order to make thegl measu
results more meaningful [28].

Although the existing literature utilises microbenchmarking to make contributions to OS noise research, we believe ©ur work i
the first that utilises OS noise research to make a contribution to the knowledge baserofamed microbenchmarking. In

this paper we perform a preliminary exploratory study into the levels of OS noise on 20 identical Apple iPad Air devices. We
examine the characteristics of the collected data and compare it to previous observations of @xfandéethen develop an

outlier removal technique to generate OS noise profiles from the collected data. The generated profiles present pagential for
as the basis of an adaptive noise mitigation technique.

The contributions of our research are d®fes:

1 We perform a study to examine OS noise on Apple iPad devices. We are aware of no previous studies that examir
OS noise in a mobile context.

1 We propose an iterative, semiitomated process for removing outliers from collected OS noise datasets.
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1 The OS noise profile generated by outlier removal represents the first step towards an adaptive noise mitigation
technique for use in microbenchmarking.

The rest of this paper is structured as follows. First, we explore the existing literature on OS aoismber of contexts, and
motivate our work by highlighting the existing knowledge gaps. We then describe our Apple iPad OS noise study. Finally, we
present our serautomated outlier removal process, developed using our collected data.

BACKGROUND
Operatng System (OS) noise is the interference to application performance caused by the underlying operating system ar
hardware [20]. Application performance variations arise when background system activities occupy processor time [19].
Little existing work exanines OS noise in a mobile context. OS noise is inconsequential to most mobile applications, and
impacts only specialised software such as microbenchmarks and applications wititheealuirements [28]. However, OS
noise has been studied extensivelyhia context of parallel computing, where its impact is significant [1]. We examine OS
noise the contexts of parallel computing and microbenchmark accuracy.

Impact of OS noise within parallel computing

The impacts of OS noise have been extensively explaithdn the field of parallel computing [1]. Parallel computing
applications commonly utilise a buiynchronous computation model. In this model, all nodes perform processing
concurrently and synchronise with one another at the completion of each stepdés must complete each step before
synchronisation can occur and the next step can begin [20]. Due to the lockstep nature of this process, delays on any giv
node postpone the completion of the entire step [20]. Small delays caused by OS noiselascawauthe course of a
parall el applicationds execution. The accumul ated del ay
[9]. Next, we examine the underlying sources of OS noise, approaches to measuring OS noise, andsafgpf@8cheise
research.

Sources of OS noise

Operating system clock ticks are frequently identified as a source of OS noise [17] [18] [26]. Clock ticks are interrupts
generated by the operating system at a regular fixed interval so that the operating csystperform runtime tasks and
provide timing services to applications [2B]. In order to reduce levels of OS noise generated by clock ticks, Tsafrir et al. [26]
propose a dynamic timer system to replace the use of fixed interval timers, which Akkdn.et [ 1] refer to
kernel.

Daemons are another commonly identified source of OS noise [6] [17] [19] [25]. Daemons are background processes, and ¢
include both generic system tasks as well as specialist services, such as cluster masafje/aen[19].

Numerous memory accesslated events are identified as noise sources, including cache misses [6] [25] [26], page faults [6]
[17], and translation lookaside buffer (TLB) misses [6] [17]. These events can be caused by memory accegspiichttma

code and kernel code [25].

A number of other sources of OS noise are also commonly identified, including interrupts generated by timers and othe
hardware events [1] [8] [19] [26], and the context switching mechanism utilised {eynmtive praess scheduling [6] [18].

OS noise is the result of complex interactions between numerous system components and events. Removal of these underly
sources is complicated [1], and is beyond the scope of this study. In order to mitigate the effects @feO8nn
microbenchmark results, noise levels must first be measured.

Measuring OS noise
Techniques for measuring OS noise commonly utilise two main approaches. These approaches are illustrated in Figure 1.

alone provides

User-level microbenchmark - Noise profile
Fixed Wg\r/l\(/ Quantum Fixed Tlrlr:1_<? Quantum Selfish detour
(FWQ) (FTQ) together provide - .
- Noise profile correlated
J to noise source events
Kernel instrumentation alone provides

P Noise source events

Figure 1: Common approaches to measuring OS&oi
The first approach utilises a udewel microbenchmark to measure performance variations and build a profile of OS noise.
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Userlevel microbenchmark implementations include Fixed Work Quantum (FWQ) [19], Fixed Time Quantum (FTQ) [21], and
selfish detar [4]. These implementations all utilise a loop to measure performance perturbations. Fixed Time Quantum
measures work performed per unit of time [21], whilst Fixed Work Quantum and selfish detour measure the time taken tc
perform a unit of work [1] [4].

The second approach utilises kernel instrumentation to measure underlying events that represent sources of OS noise |
Although Morari et al. [17] generate noise profiles using kernel instrumentation alone, kernel instrumentation-lendl user
microberthmarks are often utilised in combination. This hybrid approach correlates noise profiles generated Hval user
microbenchmark with the underlying OS events captured by kernel instrumentation [6] [18].

The use of kernel instrumentation provides moegaited information than usésvel benchmarks alone, but requires
modification of the operating system kernel [6]. Such modifications are possible on desktop operating systems, but ar
prevented by security restrictions on some mobile device platfornesldyel microbenchmarks provide only a profile of OS

noise with no information about the underlying sources [18], but can be easily utilised under any platform. In a mctiile conte
userlevel microbenchmarks are ideal because they can be utilised altrosbile device platforms.

The data generated by OS noise measurement techniques is typically used as the basis for further analysis. The measuren
technique, analysis, and any further action taken based on the analysis results, form-linehagproach taken by most
existing OS noise studies.

OS noise research approach

Existing research on OS noise follows a common approach. This approach is depicted in Figure 2, and consists of thre
components: measurement, analysis, and action.

Our research focus

Measurement — Analysis — Action

Figure 2: Common approach embodied by existing OS noise research.

OS noise studies typically begin by performing a measurement, either of OS noise levels [1] [4] [21], noise sources [6][18],
the performance impact of noise [8] [9]. The data generated by the defezisurement technique is then analysed.

Techniques used for analysis of collected data vary among existing OS noise studies. The technique selected depends upon
nature of the information collected, and the goal of the study. Analysis goals afigesistdies include comparison between

OS noise measurement techniques [17] [21], correlation of OS noise events to underlying noise sources [18] [26], an
examining the performance impacts of OS noise at varying levels of frequency and granularitydici8}sion of analysis

results can motivate proposals or recommendations [26], or may be used as the basis for further action.

The insights gained from the results of analysis can be utilised to perform actions to address any identified issues. The:
acions may be taken as part of the same study or a subsequent study. Actions taken by existing OS noise studies inclu
modification of operating systems to reduce noise [1] [19] and implementation of distributed schedulers to mitigatésthe effec
of OS noig on parallel applications [14].

Our preliminary study into OS noise levels on identical Apple iPad Air devices embodies the first two components of this
approach. We first measure OS noise levels, and then analyse the collected data to remove loatl@ssndise profile
generated by outlier removal represents the first step toward an OS noise mitigation technique for microbenchmarking. Th
development of such a technique represents the third and final component, action, and is the focus of oarlkfuture w

Microbenchmark accuracy
Very little existing work explores the effects of OS noise in the context of microbenchmark accuracy [22] [23].

Staelin and McVoy [23] presennhhz a microbenchmark program that determines processor clock speed by utilising
systemindependent techniques. The program is known to be susceptible to noise. An extremely naive noise mitigatior
approach is utilised, which simply reports the median of recorded observations in place of the mean [23]. No further
processing is performdd detect or mitigate either data skewness or the presence of outliers.
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Staelin [22] describesmbench a microbenchmark suite that encompasses a number of components, inchiding
Measurement results are noted to be heavily skewed and contain extitiers.or'he author also states that the majority of
values cluster heavily around the median [22]. In spite of these observations, enhancelmd@isdido mitigate the effects
of noise are left as future work.

Existing work on OS noise in the conteott microbenchmark accuracy describes a number of common characteristics in
collected measurement results. These characteristics are presumed to be the result of noise. However, current implementati
utilise only simple approaches to mitigate the effeftsioise. Hence, we measure the levels of OS noise on Apple iPad
devices and examine the characteristics of the collected data. Our analysis builds the first steps toward a more cemprehens
approach for mitigating the effects of OS noise on microbend¢hatauracy.

PLATFORM CHARACTERISTICS OF APPLE IOS
The Apple iOS platform is selected for our study because the platform features a number of characteristics that aug interesti
when examining OS noise.

The iOS platform comprises a fixed set of hardwanel software configurations manufactured by Apple. The use of a
homogeneous, wetlefined hardware and software configuration improves the reproducibility of our study.

The XNU kernel utilised by the i OS esplemdastareasigned/ts redeca O% s
noise due through the use of fewer OS clock ticks [1] [26]. The operating system also handles memory allocation differently
depending on the requested block size. Block sizes are rounded up to either the nearksbfriétipr 4096. This can result

in increased memory use if inefficient block sizes are utilised [3]. Memory state influences a number of underlyingatvents th
have been identified as sources of OS noise, including cache misses, page faults, and 84 B fisq [26].

The majority of iOS applications are compiled and run as native machine code. Other mobile platforms such as Android an
Windows Phone [16] commonly utilise languages that run in an applidatten Virtual Machine (VM). Applicatiodayer

VMs introduce a significant layer of complexity that makes microbenchmarking extremely difficult [10]. Microbenchmarking
with native code facilitates easy collection of OS noise data.

After collecting data on OS noise levels for iPad devices, we egathi@ characteristics of the collected data. The
methodology and results of our experiment are described in the sections that follow.

EXPERIMENTAL METHODOLOGY
We measure the level of OS noise present 20 Apple iPad Air devices. All devices are iderdigaléhanodels, running
identical software initialised to the same def aullocksst at
are synchronised, and the experiment code is scheduled to execute simultaneously across all devices.

We measure OS noise using a variation of the Fixed Work Quantum (FWQ) technique, minimising the amount of processin
performed by recording timestamps in a tight loop [4]. We minimise processing further than previous approaches by manuall
unrolling the l@p, removing the overhead of the loop header itself. Minimising the processing performed maximises the
sampling rate, and ensures accuracy is as high as possible [11].

Unrolling the timestamp recording loop requires a fixed number of loop iterationgréhlades use of a filtering mechanism.
As a result, we store all timestamp deltas generated. Due to the limitations of running FWQ for extended periods of time [21]
we select a fixed iteration count of 10000, as a compromise between sample size andaneess. Accordingly, each trace
represents the level of OS noise present on a device at a single point in time, as opposed to across an extended period.

To examine the characteristics of OS noise levels across different device states, we perfointdiffevena processing
variations in the experiment code. The processing variations represent different memory access patterns, designedto result i
variety of device memory states. Processing involves allocating different sized blocks of memory.eA ofulohiick sizes are
selected that are aligned to multiples of 16 or 4096, to represent efficient memory usage. Remaining block sizes are select
using prime numbers, to represent inefficient memory usage [3].

EXPERIMENTAL RESULTS
Data characteristics
The data collected by our experiment demonstrates the same characteristics described by Staelin [22]. Results are cluste
heavily around the median, and contain extreme outliers. These characteristics are consistent across all processing variatic
This verifies the observations of previous work, and suggests that these characteristics may indeed be indicative of th
presence of OS noise. Large values for both skewness and kurtosis serve as a quantitative demonstration of the obsen
characteristics. Theeans of these values are shown in Table 1.
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Table 1: Mean skewness and kurtosis of the collected data, before and after the removal of outliers.

Raw data Outliers Removed
Mean skewness| 25.35 0.34
Mean kurtosis | 989.32 6.05

In order to create a proilof OS noise levels, extreme outliers must first be removed from the data. We describe our outlier
removal technique in the following section.

Outlier removal

We build our outlier removal technique on the Interquartile range Rule (IQR) presented by[2TkeDR defines the
interquartile range as the 75th percentile minus the 25th percentile [27]. Cutoff points on either side of the inteaqgartile
are calculated for use in identifying potential outliers. The cutoff points are defined as follows:

Lower cutoff = Q1 1.5(Q3i Q1) Q)

Upper cutoff = Q3 + 1.5(Q3 Q1) (2)

IQR is designed for identifying potential outliers on both the left and right sides of normally distributed data [12]. Our
collected data has a hard lower bound, defined by the lraisthe level of OS noise is zero. Accordingly, we treat all values to
the left of the median as inliers. This approach is utilised in other fields when data has a hard lower bound, suctaia salary
in economics [13]. As we eliminate the lower cutoffe wan modify the upper cutoff to utilise the increased range of
guaranteed inliers, as such:

Upper cutoff = Q3 + 1.5(Q3 QO0) 3)

WhereQO is the Oth percentile, i.e. the minimum value in the dataset. This allows us to exclusively target outlierigho the r
of the data.

In addition to being characterised by a hard lower bound, our data is also skewed. The skewness of our data varies greatly. \
use the medcouple robust measure of skewness [5] to determine the skew of our data without the influtiece &fomsible

values for the medcouple range frefinto 1. Negative values represent left skewness, whilst positive values represent right
skewness. A value of zero indicates a symmetrical distribution [5]. We observe medcouple values for our daliacted
ranging betweenl and 0.98, spanning almost the entire range of skewness from one extreme to the other.

As noted by Hubert and Vandervieren [12], the interquartile range rule is unsuitable for skewed data. A modification to the
original formula is poposed for use with skewed data, referred to as an adjusted boxplot. However, the models utilised by the
adjusted boxplot are unsuitable for extremely skewed data, which the authors specify as having a medcouple value less th
-0.6 or greater than 0.6 21 Applying the adjusted boxplot to our collected data produces unsuitable cutoff values in cases
where skewness falls at the extreme ends of the scale.

After testing current outlier detection techniques, we find that no automated method providesntbnsisteptable results
across our entire dataset. We therefore develop aasminated process to perform outlier detection for our dataset. We
utilise a systematic trisdnderror process, whereby outlier cutoff points are automatically generatedrfentire dataset over
varying percentiles and distance ratios. The results of the automated process are then verified using visual inspg&tiin over
of exemplar datasets that represent varying values for skewness. The process repeats until tmsistestiyc@acceptable
outlier cutoff value is determined. This process resulted in the following formula:

Upper cutoff = 95th percentile + 3.0(95th perceniil®O0) (4)

Outlier removal using this formula produces the results displayed in the second ddlTiale 1. Although this formula
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produces acceptable results for our collected data, the produced formula is heavily parameterised based on the uniqg
characteristics of our collected data and thus unlikely to be suitable for other datasets. Scaftaerplstample dataset before
(a) and after (b) outlier removal are depicted in Figure 3.
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Figure 3: Example scatterplots of our collected data, before outlier removal (a), and after outlier removal (b). Note the
difference in scale: 055000 for the raw data, 0300 for the data after outlier removal.

IMPLICATIONS AND FUTURE WORK
Microbenchmarking potentially represents an important tool for analysis and optimisation of interactive mobile applications.
Improvements to microbenchmarkingeaequired to address the limitations of existing techniques with respect to the effects
of OS noise. Improved analysis and optimisation tools can assist application developers in delivering more responsiv
interactive applications.

In spite of the extegive use of microbenchmarks as a tool for measuring OS noise, existing microbenchmarking techniques dc
not utilise a comprehensive approach for addressing the influence of OS noise on microbenchmark results. Our stuc
represents the first step towards ttevelopment of a comprehensive OS noise mitigation technique. To our knowledge, this
research also represents the first attempt to contribute to the context of performance microbenchmarking by drawing on C
noise research.

This work is a preliminary exptatory study into OS noise on identical iPad Air devices. Due to the similarities in hardware
and software configurations, the experimental methodology utilised in our study can likely be applied to other Apple iOS
devices, such as iPhone and iPod modEigther development of a fully automated outlier removal process presents
opportunities for generalisability to other mobile device platforms as well. We are currently working toward the development
of both fully automated outlier removal, and an OS naoisggation technique that utilises the noise profiles generated by
outlier removal.

CONCLUSION
OS noise interferes with the accuracy of microbenchmarking results. This study examines levels of OS noise present
identical Apple iPad Air devices. Our oetited data demonstrates characteristics consistent with previous observations. The
data is characterised by large variations in distribution, is clustered heavily around the median, and contains extrsme outli
We develop an iterative, serautomated appach for removing outliers. Outlier removal results in a profile of OS noise levels.
Generation of this OS noise profile represents the first step toward an adaptive noise mitigation technique, which presen
potential for use in microbenchmarking on athbile platforms.
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TURNING ISOMORPHIC IT INNOVATIONS INTO UNIQUE CAPABILITIES
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Jerrel Leung, The Chinese University of Hong Kong, jerrelleung@baf.cuhk.edu.hk

ABSTRACT

Firms often innovate with IT due to institutional pressures, which can lead into rash decisions and drite ifimovate IT
similarly, e.g. mimicking the industry leaders. This drives firms to look alike and turn homogeneous. However, recent
observations show that firms can actually become heterogeneous while innovating with IT under institutional pressures. W
argue that firms can learn from the IT innovation process and they can turn these learnings into better use of the, technolog
which can ultimately lead to heterogeneous capabilities. Thus in other words we argue that firms can revive disappointing I
innovations due to institutional pressure and turn them into competitive advantages. This study uses case studies to furth
explore this nascent phenomenon.

Keywords:Institutional theory, resource based view, IT innovation, RFID, capabilities.

INTRODUCTI ON
Businesdnnovationbased on information technology (ITias become inevitable for successful firms. However, foften
innovate with IT due to institutional pressure and can have adverse consequences. For Wsatdneear t 6s RF 1 D
urged manyifmsto adopt RFID without a clear goahd ERP has caused many firms to change their business processes to be
compliant to the EREbest practices The literature suggests that institutional pressurestgachindless adoption resulting in
isomorphic ITinnovation. This implies that firms will lose their identity and become simildrile isomorphism isoften
observedn IT innovation, there are firms innovating with IT under institutional pressure succesbsfollever,it remains
unclear how firms candzome heterogeneous and successfder institutional pressure.

Institutional pressure is described by the institutional theory as a force that drives firms to seek for legitimacyarather th
economic rent. In the quest for legitimacy firms will beconmanbgeneous, as the IT innovations are bounded by the
institutional pressure. Firms seek for legitimacy in order to gain acceptance and recognition from the institutionslidsis imp
that firms will lose their uniqgueness due to institutional pressurehaisdfitms can rarely innovate with IT to gain competitive
advantages under institutional pressi®e. the other handirms need toexplore ways to differentiate from competitors in

order to gain competitive advantages. Tasourcebased view (RBV) is aanmony used theory in the IS field to explain

how firms can derive competitive advantages from IT innovations. RR)gests thdirms can develop unique capabilities
based on their assets and resources. Assets and resararicgsits or outputs and unige capabilities are the processes that
cantransformi nput s into outputs of greater value. Uni que capab
competitive advantages (SCA) by differentiating from other firms. The two theodssteebecompeting asthe institutional

theory explains how firms become homogeneous, while RBV explains how firms become heterogeneous. IT innovation i
often explained by these two theories, but few researches have studied how the two theorieandteasctomplement each

other.

Conversely, this study attempts to close the gap by using these two theories to explain the observed phenomenon. This stt
departs from the traditional institutional theory where the theory poses that institutional préfisiesed to isomorphism.
However, we propose that IT innovation does not necessarily have to end here and firms can still develop unique capabilitie
As a resultfirms can becommoreheterogeneousather than homogeneous under institutional pres$hisresearchintends

to learn from successflRFID innovationcases. The use of RFID in supply chain manageimenhovel technology, which is
greatly subjected to institutional pressure and many RFID applications are currently still undergoing thevéfion
processesThrough the literature and detailed case studies, we will first learn how firms can achieve SCA from isomorphic IT
innovations. The successful turnaround processes will then be conceptualized and mapped into a conceptual framework.

LIT ERATURE REVIEW
Institutional theory and Resource Based View
DiMaggio et al. [1] discussed that firms are still affected by institutional pressures. They posit that firms do notdotdy nee
succeed economically, but also need to establish legitimacy, wéfans to the acceptance of a firm within its environment [2,
3]. The pursuit of legitimacy under institutional pressure will lead firms to become isomorphic. Isomorphism suggests that
firms become homogeneous by adopting similar processes, structutestrategies. The institutional theory defines three
types of isomorphism, namely: coercive, mimetic, and normative isomorphism. Coercive isomorphism refers to pressure
exerted by other firms which the focal firms are dependent on. Institutional pressulge cexerted by parties, such as
customers, suppliers, parent organizations, and government agencies. Coercive isomorphism is commonly found in the IS fie
For instance, [4] discuss that coercive pressure was found more important than perceivedirbadefitsng EDI. Mimetic
isomorphism refers to firms imitating influential or successful peers. Mimetic isomorphism is also referred to as the
bandwagon effect [5]. Lee and O zer [6], for instance, argue that initial publicities on RFID have portrdyegbpeoeunistic
prospective, which led to that many firms jumped on the RFID bandwagon. Normative isomorphism refers to how norms anc
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values shared in the social networks influence the firm. Normative pressure can be put forth by variety of soutiogs includ
accreditation bureaus, trade associations, and peers. Bala & Venkatesh [7], for instance, advocate that normativemressure fr
a standards consortium pushed many firms to assimilate interorgamig &tisiness process standards.

Albeit institutiond pressure is certainly present, it is irrational to conclude that all firms innovating with IT under institutional
pressure are heterogeneous. As a matter of fact, [2] discussed that firms under institutional pressure are actually becomi
more heterogermais instead of homogeneous. The resource based view (RBV) discusses how firms can create uniqu
capabilities to differentiate themselves from others. RBV discusses how the combination of resources can create a sustain
competitive advantage for a firm [8Amit and Schoemaker [9] further differentiated capabilities from resources, by arguing
that resources are tradable and -spacific to the firm and can serve as the input to or outputs of a process. Whereas
capabilities are firmspecific and utilizes resirces to form competences and can transform inputs into outputs of greater worth
[10]. Capabilities can turn into competitive advantages, when they are unique in the playing field [11]. The VRIN framework
discusses that the competitive advantage can lecustained when the capabilities are Valuable, Rariitable, and
Nonrsubstitutable [12, 13]. RBV is especially applicable in the IS field, as RBV provides a framework to evaluate the strategic
value of IT resources [14]. The theory provides guidamtédiow to differentiate from other IT implementations and RBV
forms a basis for how IT resources can interact withlfaesources [15]. The importance of IS resources and capabilities are
not specific to a certain technology, as many other studiesliedemonstrated similar results. Li et al. [17], on the other
hand, discuss how the lack of capabilities led to numerous failures in the software industry.

Complementing Institutional theory with Resource based view

Indeed the literature has discussédttfirms are still under institutional pressure, but yet many firms can differentiate
themselves from the others. Oliver [18] is one of the few to synthesize institutional theory and RBV. She argues thatfirms m
well manage the institutional context facilitate SCA, which implies that firms can still reach SCA under institutional
pressur e. However, Oliverés study explained it asfirma sin
Swanson and Ramiller [19], on the other hamskd the mindfulness theory to explain the need for firms to strategically
balance between mindfulness and mindlessness throughout the entire IT innovation process. Mindfulness implies that firrr
i nnovate with | T accordingMiondteaseshiesmbébemplaices thmhadt sphiec
facts and specifics. Thus firms need to make mindful or mindless decisions in the comprehension, adoption, implementatiot
and assimilation processes of IT innovation. In general, mind@findovation leads to better results compared to mindless IT
innovation. Butler and Gray [20], for instance, discuss that mindfulness warrants success in IT systems, as theyaaré fragile
complex. Fichman [21] shares similar findings and argues thatridvation not only depends on perceived benefits or
innovation characteristics, but mindfulness is a key moderator of IT innovation. Mindful IT innovation is analogous t® RBV, a

I' T innovation that fits the fir nethsterogemeotssin cmrdry, mipdessnessiisc s
analogous to institutional pressure as mindlessness is often caused by bandwagon effects [22]. The mindfulness theory pos
that firms can be mindless at an early IT innovation process, but firms can stitlinto a mindful IT innovation assimilation.
However, to the best our knowledge, literature has not explored how firms can change from a mindless IT innovation proces
to a mindful IT innovation process.

Swanson and Ramiller claim that past IT inngwa show that firms tend to move from mindless to mindful when they get
more acquainted with the technology. This implies that firms can learn from IT innovations and change mindless IT
innovations into mindful IT innovations. Absorptive capacity is amforof or gani zati onal l earnin
ability to identify, assimilate, and apply new information to commercial ends [23]. Pavlou and El Sawy [24] suggested that
absorptive capacity can enable firms to reconfigure existing capabilit@satovith changing environments and absorptive
capacity is also found to improve the firmds perfor manc:
by differentiating between potential absorptive capacity, which discusses howrttezfjuires and assimilate new knowledge,

and realized absorptive capacity, which discusses how the firm transforms and exploit capabilities. In that sense, absorptiy
capacity can actually be seen as a special type of capability, which helps firms tpdshel capabilities [27]. To be more

specific, the O6absorptive capacitydé capability isrmbéo
ability to integrate, build, and reconfigure resources and capabilities to addrebarteng environments. Hence, firms could
l earn from I T innovations wunder institutional pressure ¢

THE PROPOSED FRAMEWORK
Literature suggests that institutional pressure is a majeonei® innovate with IT. However, institutional pressure causes the
IT innovations of firms to become homogeneous. This is dubious as many IT innovations have proven to enable firms to crea
competitive advantages. We therefore will investigate in ITvation and discuss how the proposed conceptual framework
can help firms to turn institutional pressure into unique capabilities and sustained competitive advantages.

Indeed many firms often innovate with IT under institutional pressure. Typicallyuirstial pressure leads firms to seek for
legitimacy, and in our case firms seek legitimacy through IT innovation, which will cause the firms to become isomorphic.
Isomorphism implies that firms lose their identity and thus their potential competitivetagwaisee Figure 1). However,
successful firms need to differentiate from others and cannot permit themselves to become isomorphic. We therefore feel the
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is a need to look beyondomorphism IT innovation can, according to RBV, lead to assets and mes®like equipment,
infrastructure etc. Successful firms can bundle and transform these assets and resources into unique capabilitieheand when
unigue capabilities are valuable, rarejrinitable, and nossubstitutable the capabilities can turn intoAS8ee Figure 1).
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Figurel. Proposed conceptual framework

Institutional pressure can catalyze IT diffusion, but IT innovation under institutional pressure usually does not brinfylbut t
potential of the technology [28]. Wade and Ramiller [14Larthat firms become more mindful when they become acquainted
with the technology. Note that mindful IT innovation can help firms to form SCA (RBV) and mindless IT innovations can lead
to isomorphism (institutional theory), as aforementioned. We thergfosit that firms can learn from isomorphic IT
innovation and eventually turn the acquired assets and resources into unique capabilities. Thus institutional pregauge is pos
in a way since it catalyzes the IT diffusion, but usually only end up firnfsagsets and resources. Assets and resources alone
seldom provide firms huge benefits. Therefore, firms should make the best use of the IT diffusion and learn how to make us
of these assets and resources through their accumulated knowledge and alusqratityee Proper use of absorptive capacity

can help firms to make better use of the assets and resources and turn them into unique capabilities. In case the absorp
capacity is not adequate to turn the assets and resources into unique capabililessotie learned from isomorphic IT
innovations can still enrich the accumulated knowledge in order to increase the absorptive capacity for future use. When tf
unique capabilities can satisfy the VRIN criteria they can form SCA. Note that the proposegtoahframework is different

from dynamic capabilities, as dynamic capabilities discuss how firms can change or reconfigure existing capabilities. While
our proposed framework discusses how firms can develop capabilities from existing resources tenughsorptive
capacity.

CASE FINDINGS
This study aims to develop a nascent theory to explain a phenomenon that is observed in the industry and that cannot be fu
explained by existing theories. We therefore conducted case studies, as this is b stsgagy that is suitable for the early
stages of theory development [29]. Although, existing theories cannot fully explain our observed phenomenon, we did let th
Institutional Theory, Resource Based View, Mindful IT Innovation, and Absorptive Caganityour a priori assumptions
[29].

We obtained a I|ist of potential firms that fit this st
2012. This list ensures that the IT innovations are recent and successful. We kept collectingtitaskttional cases did not

bring additional insights. This resulted in six cases, which falls within the suggested number of cases between 4 and 10 [2€
Based on initial discussions, the firms agreed to participate under the condition of remadmyg@us. This study therefore

refers to the firms with pseudonyms and withholds information that would reveal their true identity. All the relevant RFID
innovations of the six participating firms are included and resulted in a total of 14 RFID innovations.

Semistructured interviews were used to gather ittiermation of the six participating firms. The level of analysis for this
study was on a firm level and project level, given that firms often have multiple RFID innovations. We arrangextep two
caseprotocol, where we would first conduct an interview based on astencitured questionnaire. Subsequently, we would
arrange a second interview to confirm our findings and ask for additional information. The case findings were thendranscribe
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and analyzethy a panel of three experts.

The case findings revealed that institutional pressure is indeed a main motivator to innovate with RFID. Five out of the six
firms innovated with RFID due to an institutional pressure. These innovations typically dichddblenique capabilities.
However, firms often treated these innovations as an opportunity to explore and learn about the technology. Findings sugge
that firms often would further innovate with RFID. The further innovation usually is not an enhanadesit first RFID

solution, but they would rather use the technology for new initiatives. These initiatives, on the other hand, are free fron
institutional pressure and do indeed lead to more satisfying results.

The cases show that firms often intentily tap on to the market to quickly acquire a RFID solution to satisfy the institutional
pressure. They often choose to use third party solutions, as they have a technological expertise. This allows thesérans to ha
quick and easy access to the tedbgizal expertise. The firms will intentionally be actively involved the implementation with
the intention toexploreits possibilities and understand its limitations. They will use their use their absorptive capacity to
identify, assimilate, transform, dnexploit the newly gains information. Once the firm are confident enough that the
technology can improve their unique capabilities and have the technological expertise, they will tendidoetmif the
subsequent IT innovations.

However, not all firmsan gain the technological expertise from the IT vendors. Therefore, the firms need to have a learning
capacity in order to absorb the new information and have a certain level of IT capabilities. If these two aspectspaeeot in
then the firm is unkely able to continue to innovate with the technology by themselves. Findings show that firms can increase
their learning capacity by being more hamswith the technology. For instance, firms can help to provide support and bug
fixes, involve users ithe project, share successful cases, and have top management support.

DISCUSSION
This study explains a phenomenon that is observed from practitioners where IT innovations under institutional pressure ca
turn heterogeneous by developing unique capegsiliCurrent literature cannot fully explain this phenomenon and we propose
a conceptual framework to explain it. Our framework leverages on two rather juxtaposing theories, Institutional Theory anc
Resource Based View, bridged by Mindfulness in IT inniowat Institutional Theory discusses that firms turn homogeneous
under institutional pressure. In contrast, Resource Based View discusses that firms need to be heterogeneous inverder to tht
in a competitive environment. The proposed framework explaims I innovations under institutional pressure can still
mindfully become heterogeneous over time and lead to unique capabilities through Absorptive Capacity.

Case studies are utilized to confirm the conceptual framework. The findings show that dnslititieory and Resource
Based View can partially explain the cases. However, there are also cases where IT innovations under institutional presst
indeed develop capabilities. A deeper look into those cases shows that a more hands on implementatishsuseg
development, can significantly improve the chance of gaining capabilities. The hands on implementation can form a bette
basis to assimilate with the existing work life. Moreover, a more hands on approach can also increase the learnireg capabilit
In general, firms do not tend to derive capabilities from an existing innovation, they rather use the existing innogation as
basis to develop new innovations that ¢aadto capabilities.The cases findings largely support the proposed conceptual
framework. However, the cases show that firms do not only learn from their acquired assets and resources, but they actua
learn from all interactions, which includes perceiving institutional pressure, evoking isomorphic IT innovation, developing
unique caabilities, forming sustained competitive advantages, and exerting Absorptive Capacity. This learning forms a part of
the cumulative knowledge.

This study contributes to the literature by proposing a new way to synergize Institutional Theory and HBesmdddew.

This study argues that institutiondgterminant@ndresource determinants are not in an extreme continuum [2, 22], but they
can rather happen over time with proper usage of Absorptive Capacity. Moreover, a nascent theory is proposgdim to ex
how IT innovations under institutional pressure can still turn heterogeneous. The findings suggest that deriving unique
capabilities under institutional pressure is more prevalent on a firm level compared to an IT innovation level. Thigoobservat
warrants Institutional Theory based studies to consider investigating on a firm level, as the effects may not necedsarily lead
isomorphism.

This study uses case studies to develop our conceptual framework and in general case studies lack etgraat vhiisl

study is no exception. The case analysis is based on a limited number of observations and only focuses on RFID. Therefc
care must be taken to generalize our findings. However, this study used several methods to minimize the lack of extern:
validity by triangulating the interviews with esite visits and publicly available data. Furthermore, the cases tried to cover
various supply chain parties and multiple respondents to further limit the bias. We used theories to guide our inteishiews, wh
goes against the traditional grounded theory building. However, this study uses cases to confirmatory validate our propose
conceptual model and therefore the guidance from theestblished theories is justified. Besides, the theories are well
recognked and actually contribute to the rigor of this study.
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This study is only an initial step towards developing a nascent theory. Future studies can develop a large scale confirmato
study to confirmour findings. Moreover, the findings from the cases ba used to develop measurement instruments that are
specifically designed for the IS field. The findings of this study were limited to RFID. Extending the study to other IT
innovations or to other problems altogether can improve the generalizabilippasitly lead to other interesting findings.
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ABSTRACT
This study applied random forest (RF) and empirical mode decomposition (EMD) techniques to exchange rate forecasting. Tt
aim of thisstudy is to examine the feasibility of the proposed ERIP model in exchange rate forecasting. For this purpose,
the original exchange rate series were first decomposed into a finite, and often small, number of intrinsic mode function
(IMFs) and one resighl component. Then, a random forest model is constructed to forecast these IMFs and residual value
individually, and then all these forecasted values are aggregated to produce the final forecasted value for exchahge rates. -
daily USD/NTD, USD/JPY, USDKD and USD/AUD exchange rates were employed as the data set. The experimental
results are that MAPE for the four data sets are, respecti@&y8%, 1.143%, 0.153% and 5.944%, which shows good
performance according to the 10% threshold suggested by.Lewis

Keywords Random forest, empirical mode decomposition, Hildéuang Transform, intrinsic mode functions, exchange rate
forecasting.

INTRODUCTION

Financial time series forecasting is one of the most important and challenging tasks due to its inhénestrityoand
nonstationary characteristics. In the past decades, this issue has attracted increasing attention by many acadensc researc
and some forecasting approaches have been developed for dealing with such data. The most popular appriéah is artif
neural network (ANN) due to their excellent nonlinear modeling capaljfity]. However ANN models have several
limitations, such as local optimization, slow speed of training, and low efficiency, thus have a poor generalization ability.
Constructigp ANN model would contain a great many parameters. These parameters were always judged by experience, so t
model was hard to be establisjél

Recentl vy, there has been a | ot of interest s ndaggrefaternhgire mb |
results. Two welknown methods are boostiig] and baggind8] of classification trees. In boosting, successive trees give
extra weights to points incorrectly predicted by earlier predictors. In the end, a weighted vote is takedidtionr In
bagging, successive trees do not depend on earlier treesch is independently constructed using a bootstrap sample of the
data set. In the end, a simple majority vote is taken for prediction. Breiman proposed random forests (RF), varich add
additional layer of randomness to bagging [9]. In addition to constructing each tree using a different bootstrap saenple of th
data, random forests change how the classification or regression trees are constructed. This somewhat counteringyitive strat
turns out to perform very well9]. Diana et al. demonstrated that RF can exhibit better accuracy of prediction and
outperformed ANN [10]. In addition, it is very uskiendly in the sense that it has only two parameters (the number of
variables in theandom subset at each node and the number of trees in the forest).

On the other hand, for better performance, hybrid models have been used. For example, Wang, Yu and Lai developed a hyb
artificial intelligent (Al) system framework bymeansof a systemigc integration of ANN and ruldased expert system, with

web text mining [11]. AmirNaseri and Gharacheh proposed a hybrid Al approach integratindofeeatd neural networks,
genetic algorithm, and-kneans clustering and obtain satisfactory results [Il2¢ basic idea of the above hybrid methods is to
overcome the drawbacks of individual models and to generate a synergetic effect in forecasting.

Motivated by hybrid methodol ogi eswndc drhq e rsét upryi uchchihpebiep t tsc
exchange rate forecasting met hododadndcgoyn g uenr ¢ hprsi nsctiupdlye e
fidecompandeintsieombl ed6. The main aim of decompositionembe t o
is to formulate a consensus forecasting on original data. In terms of the above ideas, an empirical mode decomposition (EMI
based random forest ensemble learning is proposed for tourism demand forecasting. EMD based idtudilgefransform

(HHT), a new technique in dealing with noise arwhlinearitydata, will be applied to decompose tourism demand series into a
finite and often small number of intrinsic mode functions (IMF). An IMF is defined here as any function having the same
number of zerarossing and extrema, and also having symmetric envelopes defined by the local maxima, and minima
respectively. The IMF also thus admits wedlhaved Hilbert transforms. The main advantage of selecting EMD as a
decomposition tool is very suitable for decamsing nonlinear and nonstationary time series; it has been reported to have
worked better, in describing the local time scale instantaneous frequencies, than the wavelet decomposition and Fouri
decompositiofiL3]. In wavelet decomposition, it needs toeatatine a filter function before decomposition, while in Fourier
decomposition, a time series (either linear or nonlinear) can be decomposed into a set of linear components. As the degree
nonlinearity and nonstationarity in a time series increases,ateeF decomposition often produces large sets of physically
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meaningless harmonics, when it is applied to nonlinear time series decomga8ition

THE PROPOSED MODEL

The proposed hybrid approach for exchange rate forecasting, namelyREM&mbines EMDand RF, are described as

follows.

Step 1. The original time seriegt),t= 1, Ni2de@mposed intoIMF componentsg(t),j = 1, n2and oke,residual
component,(t) by using EMD.

Step 2. The decomposed datasets are divided into two datasets, namely tdatasgts and testing datasets. The training
datasets are used to build RF models.

Step 3. Forecasting model is set up for each IMFs, and the residue by using RF, respectively. The final prediction results ar
obtained by compositing the prediction values. In tilewing F is RF predictor function. The final forecasting result

n-1

s & F,(c; ) +F,(, 1)
j=1

The flow chart of the proposed EMBF model is shown in Figure. 1.

Original Exchange Rate
Time Series

:

EMD
Decomposition

|
. . : :

IMF, M2 /S IMF, R
Time Series Time Series T'ime Series Time Series

Data Division
Determine Train Dataset and Test Dataset

!

RF Modeling
with Train Dataset

!

Forecasting Test Dataset of IMFs
by RF

Sum Forecasting Results

Final Forecasting Results /

Figurel Flow Char of the proposed EMRF predictor model

EXPERIMENTAL RESULTS

Daily values of exchange rates USD/NTD, USD/JPY, USD/HKD &HeD/AUD extracted from Datastream provided by
Morgan Stanley Capital International (MSCI) were used in this study. The whole data set covers the period from January
2007 to December 31, 2013, a totak6b67 observationsThe data set is for the period of January, 2@8cember, 2010, for

a total 2352 observations. In addition, the data are divided into training and testing sets with the ratio 9:1.

To measure the forecasting performance, one critesiosdd for evaluation of level prediction forecasting. We select the mean
absolute percentage error (MAPE) as the evaluation criterion of level prediction. Typically, the MAPE can be defined by

X%

X 3100
MAPE = N 1)

where x(t) is the actual valuex’(t)is the predicted value, arid is the number of predictions. The criterion measures the

3
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correctness of a prediction in terms of levels and the deviation between the actual and predicted valueseitie srakiles,
the closer the predicted tirseries values will be to the actual values.

The experimental results are that MAPE for the four data sets are, respectively, 0.278%, 1.143%, 0.153% and 5.944%, whi
shows good performance according to the 108éshold suggested by Lewis [1]. Figure 2 provides a graphical presentation of
forecasting value for the four data sets as following.
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Figurel9 Forecasting value for éhfour exchange rates
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ABSTRACT
This study investigates how service provision can help to establshelss value and further develop customer loyalty
onauction websites. With respect to the increasing importance fortdomgsuccess of auction websites, this study also
examinesthe moderatirgifectof webpage design in retaining customers by compaiffeyeht types of auction websites (i.e.,
customised vs. unified webpage design). The findings suggest that the service provision around purchasing does not havi
direct impact on buyersd repurchase i devetopnientofiusinessovaiue ang r ,

customer |l oyalty, and this in turn motivates buyersé int
Keywords:Auction website, repurchase intention, service provision, webpage design
INTRODUCTION

While previous studies have investigated purchase intention in a customer to customer (C2C) context, there is a lack
knowledge related to repurchase intention from the same online seller in online auction contexts. This is in spite of th

importane of customer retention in a businessesd6 |l ong term
contexts (such as an auction website). This study ai ms
auction website r oduct quality, sellers6é reputation, website qu
explain buyersd repeated purchase intention in a besine
provision aroundpurchasing and the C2C online shopping platform is inherited from B2C online contexts, this study
i nvestigates buyersd repurchase i-stageeservidearansfoonmtiora (ne., sewicet i o

provision, business value and loyalty

Serviceprovision around purchase assists the development of-baifer relationships and providesboth sellers and buyers a
guideline to trade in an online shopping environf&3jt Service provision is studied from the expectation of service and the
perception of service. While thexgectation of service is referred to as a personal factor, the perception of service evaluates
sellersdéd actual per f or man c[B;34i Business vajue referdto theeberstiiah kaidinesses g u i
aim to deliver to customers. I n auction websitesitselbausi n
collective review of the s €29 Custdner loyattyiswraratyetudped ip aniawsctiomwebsder o |
but is the key for repurchase intentj@s]. Because of the difficulty for online sellers to differentiate themselves from
competitors, previous studies evidence the challenge to develop customer loyalty in auction[W@b8@gsTherefore, this
study empirically examines factors that influence buyer:

The next sections of this article include the literature reviewp@t by the research hypotheses. The data analysis and
findings of the two empirical studies will then be presented. This study will be concluded with adiscussion of the fiddings a
implications of this study.

LITERATURE REVIEW
Intentions to Repurchase a anAuction Website
Auctionwebsites are online trading mechanisms that facilitate trading between buyers and sellers at a negotiated prodt
pricd 30]. Unlike B2C online trading platforms wheoaline stores are supported with a wealbwn brand, auction websites
provide ordinary people a channel to distribute products on the internet. Although the trading patterns in auction iwebsites a
similar, there are auction websites that allow sellerdefgign their own listing page (Yahoo auction Taiwan, TaoBao) and
there are those with unified design (eBay, Trade Me). In light of the diversity in auction websites and the increasec
competition among sellers in auction websites, knowledge of what fantoeasesthe success potential of long term operation
on auction websites is needed. While many online sellers have a lower level of brand awareness, an alternative long ter
operation strategy is adopted to attract and retain byigérs35]. The feedbacknechanism is an example of a long term
operation strategy. The feedback mechanism allows every buyerto evaluate and rate a seller according to a particular tradi
experiencg35]. A feedback mechanism is widely adopted in auction websites to provideslwijle a better understanding of
the reliability and trustworthiness of the seller. When considering the feedback mechanism as a fair review of @léveeller,
[20]suggests that it should allow for the development of customer loyalty. Ingghttoyalty development in an auction
website however, are unclear. While sellers in a B2C online trading platform have-kneveli brand to enable loyalty
development, the lack of brand awareness in an auction website may increase the difficultyatingn@epurchase loyalty.
Studies available on this topic have either focused on quality performance and customer saf@thctimninteraction with
seller$27], or the trust and switching costs of online shopping adddtipriwhile sellers in B2C online trading platformshave
the ability to control theseattors, online sellers in an auction website need to rely on evaluations from previous trading
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