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Preface 
 
 
Welcome to the sixth China Summer Workshop on Information Management (CSWIM2012) held in 
Beijing, China on June 30-July 1, 2012. The purpose of CSWIM is to create a bridge to promote lively 
exchanges and collaborations in the area of information systems and management between scholars in 
China and other countries. In particular, CSWIM focuses on creating a unique experience for 
information systems (IS) researchers around the world who would like to communicate and collaborate 
with China-based scholars and study how information systems and technologies affect individuals, 
businesses, organizations, and societies. In the past five workshops (Shanghai, 2007; Kunming, 2008; 
Guangzhou, 2009; Wuhan, 2010; Harbin 2011), each had approximately 100 participants, representing 
many top IS programs in North America, China, and the rest of Asia. 
 
The call-for-papers solicited original research papers addressing issues concerning the theory, design, 
development, evaluation, and application of information systems and management. As a research 
workshop, CSWIM 2012 encouraged submissions of research-in-progress that were innovative and 
thought-provoking. Research articles particularly sought after were driven by business problems and 
validated with proper research methodologies. 
 
In total, 30 papers were presented at CSWIM 2012. Among them, approximately 2/5 were authored by 
scholars from the U.S. 2/5 from China, and 1/5 from other regions. CSWIM 2012 featured (i) two 
keynote speeches: one by Dr. Steven O. Kimbrough from the Wharton School at the University of 
Pennsylvania on “Post-Classical Game Theory: Opportunities for IS Researchers” and the other by Mr. 
Kevin Liu from Accenture on “How Information Technology Enables High Performance Enterprise”, 
and (ii) two panels: one is “Comparison of E-Business Research Between China and USA”(Panelists: 
Zhangxi Lin (Moderator), Kai-Lung Hui, Dahui Li, Minqiang Li, and Qiang Ye) and the other is 
“Social Computing”(Panelists: John Zhang(Moderator), Kenny Cheng, Hongyan Liu, Michael Zhang, 
and Wei Zhang) 
 
We thank all the members of the Advisory Committee who offered us advice and encouragement 
throughout the preparation stages of the workshop. We are grateful to the PC members for their quality 
and timely review. The help of the Best Paper Award Committee (Michael Zhang (Chair),  Zhongju 
Zhang, Qiang Ye, Han Zhang, Yaobin Lu) cannot be overemphasized; their collective insight, 
experience, and fairness enabled CSWIM 2012 to select the best candidates and final winners of the 
Best Paper Award. 
 
Special thanks are owed to the sponsors of CSWIM 2012, including National Natural Science 
Foundation of China, Beijing Institute of Technology and University of Maryland, Baltimore County. 
We also want to acknowledge the superb service of the Local Arrangement Co-Chairs, Dr. Xiang Chen, 
Dr. Qiuju Yin and Dr. Huiying Gao, of Beijing Institute of Technology, China, whose tireless work 
made it possible to have a successful workshop in Beijing. Our thanks also go to Dr. Harry Jiannan 
Wang, who helped us with the design and maintenance of the conference system and setting up the 
online registration system. 
 
Finally, we would like to acknowledge the contribution and support of the Honorary Chair Dr. Yi-Ming 
Wei, the Dean of the School of Management and Economics, Beijing Institute of Technology. Without 
him, CSWIM 2012 would not have been a success! 
 
We hope that you enjoyed CSWIM2012, and that you will remain involved in future CSWIM 
conferences. More information about CSWIM 2012 is available at 
http://process.lerner.udel.edu/cswim2012/ 

http://process.lerner.udel.edu/cswim2012
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Abstract 

 
This paper presents a research framework in examining the role of culture on the acceptance of 
an emerging platform for E-commerce: i.e., Social Commerce. First appeared in the USA 
around 2007, social commerce websites seek to combine the power of social networking and 
online shopping to create a new E-commerce platform.  What are the important factors in the 
adoption of social commerce websites?  Will the factors hold in different cultures?  This study 
proposes factors that are uniquely important in the social commerce context: social comparison 
and social presence, and their impacts on perceived usefulness and perceived enjoyment.  A 
study is planned to examine the factors in two countries with distinctive cultures: the US and 
China.  Hypotheses and study plan are discussed.  The results will contribute to the theoretical 
understanding of the role of culture in social commerce website adoption, and offer practical 
implications for companies developing global E-commerce strategies.    
 
Keywords: Social Commerce, Cross-cultural, E-commerce 
 
1. Introduction 
While social networking technology continues to gain popularity in today’s Internet, companies 
around the globe are still trying to figure out what this means to their businesses.  Since 2007, a 
new term “Social Commerce” has emerged to capture a new category of E-commerce where the 
main approach is to combine the power of social networking with online shopping (Steel, 2007, 
Wesson, 2010). The distinctive feature of social commerce is its focus on supporting the social 
aspect of an online shopping experience.  Social commerce websites are designed to be online 
shopping communities, examples including Kaboodle.com, ShopStyle.com, ThisNext.com, and 
Wists.com.  Social commerce websites offer many unique features to facilitate online social 
interactions, such as rich user profiles, sharable shopping lists, blogs, polls, and other user-driven 
content and features. 
 
Despite tremendous business interest and potentials, academic research in social commerce is 
just starting to emerge.  For examples, Wang and Zhang (2012) introduced a framework to 
understand social commerce from four perspectives: people, business strategies, technology, and 
information. Although technology adoption in general and E-commerce adoption in particular 
are well studied, the specificity of social commerce clearly calls for further theoretical 
development.  
 
This study aims to identify uniquely important factors in the adoption of social commerce 
websites, and examine the impact of these factors across two cultures: the US and China.  The 
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US and China present not only the two most powerful world economies, but also countries of the 
highest number of Internet users (source: internetworldstats.com).  The two countries also 
represent two distinctive cultures.  In his widely cited research, Hofstede (1980) identifies 
several dimensions for characterizing national culture, including: individualism vs. collectivism, 
power distance, uncertainty avoidance, long-term orientation, and masculinity vs. femininity.  
Hall and Hall (1990) added another dimension: context, which has been confirmed by many 
researchers (de Mooij, 2003). The US and China differ in several cultural dimensions, such as 
individualism, uncertainty avoidance, and context. Previous studies have shown that culture 
influence the attitude towards and adoption of IT, including adoption of E-commerce (Hwang et 
al., 2006, Hassanein and Head, 2009).  The emergency of social commerce calls for empirical 
studies to advance theories in studying this new phenomenon, and also to offer practical 
implications for companies developing E-commerce strategies for global online consumers.    
 
2. Theoretical Background and Research Hypothesis 
Given the emergence of social commerce as a new and global phenomenon, the main research 
questions are: what are the factors that are uniquely important in the adoption of social 
commerce websites?  Will their impacts hold in different cultures?  The widely adopted 
Technology Acceptance Model (TAM) identifies Perceived Ease of Use, i.e., using a system is 
free of effort; and Perceived Usefulness, i.e., using a system would enhance task performance, as 
important factors (Davis, 1989).  This study seeks to identify factors that are unique in social 
commerce context, and the impact of culture.  Based on theories and previous cross-culture 
studies, two factors emerge: 1) Social Comparison, and 2) Social Presence.  These factors are 
likely to have a significant impact on Perceived Usefulness in social commerce website adoption. 
Additionly, they are likely to impact another unique factor in the social commerce context: 3) 
Perceived Enjoyment. These are discussed in detail below.  
 
2.1 Social Comparison  
Social comparison is an essential social phenomenon where human beings compare themselves 
with others for self-evaluation and information seeking.  While the original theory of social 
comparison (Festinger, 1954) treated social comparison as a secondary choice when objective 
information to evaluate oneself is not available, subsequent research suggests that social 
comparison is a central feature of human social life (Buunk and Gibbons, 2007). The theory has 
also been extended to different types of opinion comparison, and expanded into new areas of 
study such as economic behavior.  

 
In this study, Tendency to Social Comparison is defined as the degree to which an individual 
tends to compare his or her opinions with others, and be influenced by others when shopping 
online.  Recent studies have found that individuals differ quite a bit in their tendency to 
compare themselves with others (Buunk and Gibbons, 2007). Marketing research indicates that 
consumers are influenced by other consumers in their decision-making processes, such as 
information seeking, alternative evaluation, and choice (Duhan et al., 1997).  The results are 
consistent with empirical studies of online shopping which revealed that the provision of 
recommendations and consumer reviews increase the perceived usefulness of the website 
(Kumar and Benbasat, 2006). In technology adoption, studies found that the users’ tendency to 
compare themselves with others is significant antecedent to users’ adoption and use of an 

10



avatar-based virtual community system (Song and Kim, 2006) and eWOM (electronic 
Word-of-Mouth) websites (Hennig-Thurau and Walsh, 2003). 
 
Based on these, we hypothesize that in both cultures, the more people tend to compare 
themselves with others, the more they perceive the social commerce websites as useful in online 
shopping (Hypotheses 1.1 and 1.2).  Furthermore, the cultural differences between the US and 
China play a role on the strength of the impact.  Hofstede (1980) indicates that the US culture is 
individualistic and the Chinese culture is collectivistic.  While individualists place the needs, 
values and goals of themselves over the group’s, collectivists place the group’s needs and values 
over themselves. Cultural studies have shown that collectivists are more strongly influenced by 
the opinions of referenced others, and respond more positively to social proof arguments that 
their peers have also acted similarly than people from individualistic cultures (Cialdini et al., 
1999). Collectivists also place greater importance on, and react in accordance to, the opinions of 
others, especially their peers. (Triandis et al., 1985).  In studying web strategies to promote 
Internet shopping, Sia et al. (2009) conducted a cross-cultural study in Australia (individualistic 
culture) and Hong Kong (collectivistic culture) and found that peer customer endorsement on 
online shopping websites had a greater positive impact on customers perceptions of the website 
for subjects in Hong Kong than Australia.  In this study we hypothesize that the positive impact 
of tendency to social comparison on perceived usefulness will be stronger in the Chinese users 
than in the US users (H1.3).  Therefore: 
 
H1. Tendency to Social Comparison will positively affect Perceived Usefulness of a website in 
US users (H1.1) and in Chinese users (H1.2) when they visit social commerce websites, and the 
positive impact will be stronger in Chinese users than in US users (H1.3). 

 
2.2 Social Presence  
A central difference between B2C e-commerce and the traditional brick and mortar commerce is 
that retail websites frequently lack the social appeal or human warmth of a face-to-face shopping 
experience. Social Presence is defined as the extent to which a medium allows a user to 
experience others as being psychologically present (Fulk et al., 1987). Research has shown that 
increased sense of social presence can be achieved through stimulating the imagination of 
interaction with other humans (e.g., through socially rich text and picture content, personalized 
greetings, human audio and video, intelligent agents), or by providing means for actual 
interaction with other humans (Hassanein and Head, 2007).  Technologies such as 
personalization, recommendation, and consumer reviews can enable the feeling of a place where 
people interact, thus increasing the social presence of websites (Kumar and Benbasat, 2006).  
Increased social presence can in turn affect other factors such as perceived usefulness of the 
website (Gefen and Straub, 2003).  
 
Based on these, we hypothesize that in both cultures, the social presence of other online shoppers 
will positively affect how useful users perceive social commerce websites are (H2.1 and H2.2). 
Furthermore, the collectivism aspect of Chinese culture suggests that Chinese users find large 
and varied amounts of information on websites to be useful and preferred (Choi et al., 2006).  
The rich amount of information provided on social commerce sites enhances the breadth of 
website content, and as such, shall positively impact Chinese users’ perceptions of the usefulness 
of such websites.  Additionally, US and China differ on context and uncertainty avoidance in 
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culture studies.  The US is classified as a low-context and low-uncertainty-avoidance culture, 
whereas China is a high-context and high-uncertainty-avoidance culture (Hofstede, 1980).  This 
suggests that a higher degree of social presence in social commerce websites should help reduce 
the uncertainty of users, and the impact should be more in Chinese users than in the US users. 
Thus we hypothesize that the positive impact of social presence on perceived usefulness will be 
stronger in the Chinese users than in the US users (H2.3).  Therefore:  
 
H2. Social Presence will positively affect Perceived Usefulness of a website in US users (H2.1) 
and in Chinese users (H2.2) when they visit social commerce websites, and the positive impact 
will be stronger in Chinese users than in US users (H2.3). 
 
2.3 Perceived Enjoyment 
In addition to perceived usefulness, the social comparison and social presence factors are likely 
to affect social commerce website adoption through another unique factor in the social 
commerce context: perceived enjoyment.  Online shopping is a voluntary and hedonic activity, 
and users participate because they are intrinsically motivated. In studies of technology adoption, 
the concept of Perceived Enjoyment has been defined and measured as the extent to which the 
activity of using a specific system is perceived to be enjoyable in it’s own right, aside from any 
performance consequences resulting from system use (Davis and Bagozzi, 1992).  Studies have 
found perceived enjoyment to be a significant factor in adopting technologies for activities such 
as web browsing and instant messaging (Lu et al., 2008).   

 
The unique characteristics of social commerce websites enable sharing of information among 
online shoppers and forming an online shopping community.  Thus in both cultures, we 
hypothesize that the more people tend to compare their opinions with others, the more likely they 
will enjoy social commerce websites (H3.1 and H3.2). Furthermore, the collectivism and 
high-context nature of Chinese culture suggests that the positive impact should be more 
prominent among Chinese users than US users (H3.3).  Therefore: 
 
H3. Tendency to Social Comparison will positively affect Perceived Enjoyment of a website in 
US users (H3.1) and in Chinese users (H3.2) when they visit social commerce websites, and the 
positive impact will be stronger in Chinese users than in US users (H3.3).  
 
Regarding social presence and perceived enjoyment, research has shown that social presence 
have a significant impact on the adoption of E-commerce systems (Gefen and Straub, 2003), and 
the impact is through perceived enjoyment. Previous studies have shown that increased social 
presence directly influence enjoyment. For example, Hassanein and Head (2007) conducted 
studies to explore the impact of web design elements (text vs. pictures), and found that the 
infusion of social presence into E-commerce website has a positive effect on the perceptions of 
online consumers.  
 
Based on these, we hypothesize that in both cultures, social presence will positively affect 
perceived enjoyment of social commerce websites (H4.1 and H4.2). Furthermore, from 
communication styles perspective, highly collective countries (e.g., Chinese) prefer symbolic 
messaging while individualist countries (e.g., the US) prefer more factual advertising (de Mooij, 
2003).  Studies show that online users from collectivist culture had a stronger preference for 
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visuals on websites compared with users from individualist cultures.  Additionally, high-context 
culture tends to place high emphasis on mood and emotion as compared to low-context culture 
(de Mooij, 2003). Thus we hypothesize that the positive impact of social presence on perceived 
enjoyment shall be more prominent for Chinese users than the US users.  Therefore:    
 
H4. Social Presence will positively affect Perceived Enjoyment of a website in US users (H4.1) 
and in Chinese users (H4.2) when they visit social commerce websites, and the positive impact 
will be stronger in Chinese users than in US users (H4.3). 
 
3. Research Methodology and Data Collection  
An empirical study is currently being conducted to collect survey data from both the US and 
China. Students from a university in the US and a university in China participate in the study.  
Subjects are undergraduate students enrolled in Management Information Systems courses.  
Subjects are asked to browse a social commerce website (Kaboodle.com) to complete shopping 
tasks, and then fill out a survey.  All research documents are prepared in English and then 
translated into Chinese, and cross-examined to ensure consistency. To compensate for the fact 
that the Kaboodle website is in English, a manual is developed in Chinese to illustrate the main 
terms and features to assist Chinese participants in understanding the site.  
 
In designing the questionnaire, scales for the factors are based on previous research and adapted 
into the social commerce context.  All items are measured on a seven-point scale ranging from 
strongly disagree (1) to strongly agree (7).  The questionnaire also collects user information 
such as demographics, current use of online shopping and social networking websites, as well as 
open-ended questions. 
 
4. Potential Contributions  
This research examines an emerging E-commerce technology: social commerce.  Theoretically, 
this research contributes to information systems research by identifying factors that are unique in 
understanding users’ adoption of social commerce, and the impact of culture.  The factors will 
be empirically tested in a cross-culture study.  Practically, the study results will provide insight 
on strategizing the use of social networking technologies for E-commerce activities, and 
managing online social shopping experiences for global consumers.     
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AbstractAbstractAbstractAbstract

The recent arrival of shopping sharing websites shapes a new e-shopping behavior which can be
called a type of social e-shopping. This study explores the impact of shopping sharing websites
on purchase intention of e-shopping compared to C2C e-shopping websites. Based on the
process of place attachment, this paper hypothesizes that the perception of different purchase
decision process between shopping sharing websites and C2C e-shopping websites will be
positively related to social awareness of e-shopping (i.e., social presence, social influence and
social capital), and social awareness of e-shopping will be positively related to purchase
intentions of e-shopping. The research methodology used to test the hypotheses is discussed and
the contributions of the study are also presented.

Keywords:Keywords:Keywords:Keywords: Shopping Sharing Websites, Social E-Shopping, Purchase Intention, Place
Attachment

1.1.1.1. IntroductionIntroductionIntroductionIntroduction
The recent arrival of shopping sharing websites (i.e., mogujie.com and meilishuo.com) allows
users to share their e-shopping experiences with their followers and provide a link for followers
to get to the corresponding C2C shopping websites and a place for followers to review and
discuss the product. Shopping sharing websites allow users to actively interact with others when
buying products and services in online marketplace. Thus, the form of e-shopping shaped by
shopping sharing websites is a type of social e-shopping (Brock et al., 2011; Stephen and Toubia,
2010).

However, a challenge for shopping sharing website is to understand why and how these websites
influence users’ purchase intention. Though some research efforts have been devoted to study
adoption and online purchase intention (Pavlou and Fygenson, 2006; Weisberg et al., 2011; Ha
and Stoel, 2009; etc.), few studies focus on online purchase intention shaped by shopping sharing
websites based on socialized purchase decision progress. Also, understanding of the impact of
shopping sharing websites on online purchase intention is essential for C2C shopping websites
(i.e., taobao.com and ebay.com) to decide whether to cooperate with these shopping sharing
websites to better promote the buyer’s products and for shopping sharing website managers to
better understand their influence and strengthen social interactions in the community. With
respect to the theoretical and managerial importance of social e-shopping we want to shed some
light on this topic by answering the following research questions: (1) How do shopping sharing
websites change e-shoppers’ social awareness when shopping online? (2) Do shopping sharing
websites improve purchase intention of e-shopping compared to C2C shopping websites?
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2.2.2.2. TheoreticalTheoreticalTheoreticalTheoretical BackgroundBackgroundBackgroundBackground
2222.1.1.1.1 PurchasePurchasePurchasePurchase DecisionDecisionDecisionDecision ProcessProcessProcessProcess
The Engel-Kollat-Blackwell (EKB) model extended John Dewey’s original five-stage
problem-solving process and applied it to consumer behavior (Darley et al., 2010). The five core
stages of the purchase decision process are problem recognition, search, alternative evaluation
purchase, choice, and outcomes (Darley et al., 2010). If customers shop on C2C websites, they
search product information, evaluate alternative, make choices and purchase only on the C2C
websites. However, customers can’t finish purchases only on the shopping sharing websites, as
shown in Figure 1. First, social networking will be the most unique features of shopping sharing
websites. Users can have own followings and followers and behave like on the social networking
websites. Social networking enables users to interact with friends online instantly in evaluating
the products and e-retailers. However, evaluation of the offering is more complex since so many
parties are involved in the provision of the online offering (Brock et al., 2011).

Second, shopping sharing websites can provide social recommendations (e.g., products shared by
your friends or recommended by most of your friends) to help users recognize needs in problem
recognition stage. Social recommendations can enhance users’ trust in recommendation systems
and e-retailers (Brock et al., 2011) because we always turn to our friends we trust for
recommendations (Ma et al., 2008).

Third, social reviews in post-evaluation stage can help users to get their words about the
purchased products around and make users feel that they can help others make better decision.
Since online reviews have a positive effects on sales (Chevalier and Mayzlin, 2006; Zhu and
Zhang, 2010), it’s a useful tool to confront low perceived quality of products and services with
e-retailers. The unique social functions of shopping sharing websites change the customers’
shopping behaviors. Hence, this paper takes a social perspective to capture the impact of
shopping sharing websites on purchase intention compared to C2C shopping websites.

Link
C2C Shopping Websites

Get more information
Purchase

Shopping Sharing Websites
Share shopping experience
Review
Recommend products

Shopping Sharing Websites
Social networking
Recommend products
Receive recommendations
Search goods information
Evaluate alternative

Figure 1 Purchase Decision Process
2.22.22.22.2 OnlineOnlineOnlineOnline PurchasePurchasePurchasePurchase IntentionIntentionIntentionIntention
The research on online purchase intention mainly contributes from technology perspective, trust
perspective (Van der Heijden et al., 2003), and website environment cues perspective (Chang
and Chen, 2008). Studies from technology perspective adopted acceptance model (i.e., TRA,
TPB, TAM, etc.) to explain online purchase intention (Van der Heijden et al., 2003). However,
most researchers try to predict online purchase intention from trust perspective. Brock et al.
(2011) suggested that trust in e-retailer, trust in Facebook, interaction of trust in e-retailer and
trust in Facebook, and trust in Facebook-shopping can positively influence purchase intention on
Facebook. Van der Heijden et al. (2003) also validated that trust in online store positively affect
online purchase intention. But only a few studies focus on the website environment cues.
Hausman and Siekpe (2009) studied on the impacts of computer factors and human factors of
web interface features on online purchase intention. Chang and Chen (2008) also validated that
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website quality and website brand will affect online purchase intention. Therefore, we can
conclude that website environment will influence online purchase intention. Shopping sharing
websites change the shopping environment by building social environment with social
networking, social recommendation and social review. Thus, we are convinced that shopping
sharing websites will change online purchase intention compared to C2C shopping websites.

2222....3333 PlacePlacePlacePlace AttachmentAttachmentAttachmentAttachment
Place attachment is defined as a positive affective bond or link between an individual and a
specific place, the main characteristic of which is the tendency of individual to maintain
closeness to such a place (Hidalgo and Hernaèndez, 2001; Manzo and Perkins, 2006). The
process of place attachment also can be described succinctly as “place = space + meaning”
(Turner and Turner, 2006), which means that a space is transformed to a place as a person
engages in an interactional process during which she relies on her sensory perceptions, becomes
aware of others and objects in her environment, and, engaging and attaching meanings to her
interactions in this environment (Goel et al., 2011).

Goel et al. (2011) adopted place attachment of face-to-face interactions in studying intentions to
return to virtual worlds in which only non-face-to-face interactions occur to explain the
interactions in virtual worlds. They found that properties of virtual worlds motivate awareness of
virtual worlds and awareness of virtual worlds positively affects intentions to return to virtual
worlds through cognitive absorption. Shopping sharing websites are virtual space in which many
non-face-to-face interactions occur during purchase decision process like virtual worlds. Thus,
we adopt place attachment to explain the impact of shopping sharing websites on purchase
intention of e-shopping compared to C2C shopping websites.

3.3.3.3. ResearchResearchResearchResearch ModelModelModelModel andandandand HypothesesHypothesesHypothesesHypotheses
The foregoing discussions have highlighted the points that shopping sharing websites build a
social environment for users to publish and sharing information about products. Thus, as
compared to only C2C shopping websites, shopping sharing websites can motivate higher social
awareness and social awareness can improve the purchase intention of e-shopping based on the
process of place attachment, as shown in Figure 2. Social awareness includes awareness of social
presence, awareness of social influence, and awareness of social capital.

Website as a PlaceWebsite as a Space

H6

H5

H4

H3

H2

H1

Social Awareness

Shopping Sharing Website VS

C2C E-Shopping Website

Social Presence

Social Influence

Social Capital

Purchase Intention

Figure 2 Research Model
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3.13.13.13.1 TheTheTheThe RelationshipRelationshipRelationshipRelationship betweenbetweenbetweenbetween WebsiteWebsiteWebsiteWebsite GenreGenreGenreGenre andandandand SocialSocialSocialSocial AwarenessAwarenessAwarenessAwareness
Social presence refers to “the moment-by-moment awareness of the copresence of another
sentient being accompanied by a sense of engagement with the other” (Bente et al., 2008). Social
functions of shopping sharing websites can improve such awareness of being accompanied by a
sense of engagement with the other. Social recommendations make users informed of things that
their friends and other people like or buy. Social interactions enables users make better decision
by the help of their friends. Social reviews enable users to get social feedbacks from others’
purchases and to give social feedbacks of their purchases to help their friends make better
decisions. Shopping through shopping sharing websites always involves other people and
increases social presence. Hence,
H1: Compared to only C2C shopping websites, shopping sharing websites motivate higher social presence.

Social influence is defined as the degree to which an individual perceives that others will affect
his or her behavior or he or she will affect others’ behavior (Venkatesh et al., 2003). Social
functions of shopping sharing websites will make an individual perceive higher level of social
influence of others. Other users can directly influence the buyer through social recommendations,
social interactions. People who are important to the buyer (i.e., close friends) will have
significant impact on the buyer (Ma et al., 2008). In the other hand, the buyer also can influence
others after purchase by social reviews, which will enhance perceived image or status in the
social system (Venkatesh et al., 2003). Hence,
H2: Compared to only C2C shopping websites, shopping sharing websites motivate higher social influence.

Social capital refers to the value arising from individual’s relationships with others (Koroleva et
al., 2011). Social functions of shopping sharing websites involve individual’s relationships with
others. Thus, individual can gain social capital from shopping activities on the shopping sharing
websites. Also, actions on SNS (i.e., posting, reciprocal communication, following and network
construction) can increase the benefits of social capital (Koroleva et al., 2011). Social
recommendations are actions of following. Social interactions are actions of reciprocal
communication and following. And social reviews are actions of posting. Hence,
H3: Compared to only C2C shopping websites, shopping sharing websites motivate higher social capital.

3.3.3.3.2222 TheTheTheThe RelationshipRelationshipRelationshipRelationship betweenbetweenbetweenbetween SocialSocialSocialSocial AwarenessAwarenessAwarenessAwareness andandandand PurchasePurchasePurchasePurchase IntentionIntentionIntentionIntention
Social awareness positively affects behavioral intentions based on place attachment process.
Specially, higher levels of social presence include a sense of behavioral engagement, which is
expected to lead to actions that are perceived as linked, reactive, and interdependent (Bente et al.,
2008). Thus, higher level of social presence will lead to higher level of purchase intention. Then,
Social influence as a direct determinant of behavioral intention is represented as subjective norm
in TRA, TAM2, TPB/DTPB and C-TAM-TPB, social factors in MPCU, and image in IDT
(Venkatesh et al., 2003). Social influence is an important antecedent of behavioral intention.
Higher level of social influence will lead to higher level of normative pressure and in turn lead to
higher level of purchase intention. Finally, some studies point that the intensity of Facebook use
is most positively associated with bridging, followed by maintained and then bonding social
capital (Koroleva et al., 2011). We are convinced that purchase intention is positively associated
with social capital. Therefore, gaining higher level of social capital will enhance the willingness
to purchase. Hence,
H4: Social presence will be positively related to purchase intention.
H5: Social influence will be positively related to purchase intention.
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H6: Social capital will be positively related to purchase intention.

4.4.4.4. MethodologyMethodologyMethodologyMethodology
This study will adopt the survey method for data collection. The questionnaire will be designed
by adopting and extending measures from prior research in context of social e-shopping. The
items for measuring purchase intention will be adopted from Brock et al. (2011) and Van der
Heijden et al. (2003). The items for measuring awareness of social presence will be adopted from
Cyr et al. (2009) and Bente et al. (2008). The items for measuring awareness of social influence
will be adopted from Venkatesh et al. (2012) and Venkatesh et al. (2003). The items for
measuring awareness of social capital will be adopted from Koroleva et al. (2011).

This study will perform a backward translation process to ensure consistency between the
Chinese and the English version of the instruments (Bock et al., 2005). A pre-test will be
conducted to determine any ambiguous items that needed to be revised. All items will be
measured by a seven-point Likert scale. We will use the partial least squares (PLS) statistical
technique implemented in the software SmartPLS 2.0 (Ringle et al., 2005) to test the hypotheses
proposed in this paper.

5555.... ExpectedExpectedExpectedExpected OutcomeOutcomeOutcomeOutcome andandandand ContributionContributionContributionContribution
This study is expected to provide benefits to both researchers and practitioners. Researchers will
be able to augment their understanding of social e-shopping, by becoming aware of the impact of
social functions of shopping sharing websites added to e-shopping. Researchers will know how
these social functions influence users’ social awareness, which will in turn affect the purchase
intention. Practitioners (e.g., mogujie.com and meilishuo.com) will be able to make better
decisions about web design, and in particular, they will understand more fully the impact of
social functions of shopping sharing websites. Future research will take us further along the road
to a better understanding of, and better deployment of transforming mechanism from social
networking to purchase intention.
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Abstract 
With regard to P2P lending while it is believed that the wisdom of crowds plays a role in filtering 

out unreliable borrowers, others point out the existence of herding behavior by lenders. This study 

investigates, information regarding the most popular existing loan requests (the “leaderboard”) is 

provided on the site’s front page. This unique method of sharing information on the choices of 

others offers an ideal environment for observational learning. This paper empirically examines 

whether observational learning in P2P lending leads to herding behavior during the bidding 

process. The results show that a leaderboard provided by an intermediary plays a key role in 

regard to the number of investors who bid. The requests with a higher number of bids were found to 

be more likely to get funded. In contrast, however, this study shows that a higher number of 

participating bids does not correlate to a lower likelihood of default. 

 
Keywords: P2P lending, social lending, observational learning, leaderboard, herding 

 

1. Introduction 
P2P lending represents an open marketplace for loans provided not by a bank but by individuals 
online taking advantage of P2P architecture. In P2P lending, financial transactions are facilitated 
directly between individuals ("peers") without the intermediation of a traditional financial 
institution. On a P2P lending web site, potential borrowers create and post listings with an 
overview of their need for a loan, while potential lenders place bids on listings they would be 
interested in funding. A borrower is then provided a loan only in the case that his or her listing 
garners enough bids to exceed a predefined amount or to fulfill a loan request by a number of 
lenders.  
A market study by the Gartner Group forecasts that the scope of P2P lending will soar by at least 
66% to US$5 billion in outstanding loans by 2013 (Gartner 2010). The wisdom of crowds is said to 
enable businesses to make a profit when social networks try to establish the concept of a 
community into the decision making process. The underwriting decisions assessing the risk of each 
loan on a micro-lending site are made by individuals, while the value of a loan is established 
through lender bidding. When considering the context of borrowers, such lending decisions, which 
are attributed to the ‘wisdom of crowds,’ are expected to be superior to the same decisions 
currently made by loan officials at banks (Stalnaker 2008).  
The question then arises: how can a P2P lending community induce the wisdom of crowds, as a 
substitute for the organizational knowledge and expertise of financial institutions, when deciding 
to offer a loan? Social networks and their observational learning characteristics represent the major 
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enabling mechanism that feeds necessary information to the lenders community during the 
decision making process.  
The objective of this study is to empirically examine the impact of the leaderboard on bid 
participation in P2P lending and to test the quality of such decisions by investigating the 
relationship between observational learning and loan outcomes.  
The authors’ empirical analysis shows that lender behavior in bidding is consistent with previous 
studies on P2P lending and observational learning. The results of the study show that the 
leaderboard information provided by a P2P lending intermediary plays a key role with regard to the 
number of investors who bid. The number of participating bids shows a strong correlation with the 
likelihood that a loan request is funded. However, this study shows that a higher number of 
participating bids does not guarantee a lower ex post interest rate nor lower likelihood of default. 
Such results imply that herding behavior is prevalent, but does not necessary result in the wisdom 
of crowds.  

2. Literature Review 
There exist issues related to information asymmetry in an electronic marketplace where sellers 
have more knowledge about the quality of the products and services than buyers do. The cost of 
information asymmetry applies to both the amount the buyers pay additionally and the losses 
incurred from legitimate businesses exiting in the market with the widely known problems of 
adverse selection and moral hazard (Akerlof, 1970). The widely-known “lemon” problem of 
adverse selection can be lessened by signaling (Spence, 1973). Even though the difficulty exists 
that quality discovery of non-standardized and complex products will increase transaction costs, 
many successful electronic (auction) markets for seemingly typical “lemon” goods.  
On a P2P lending web site, the information provided by the intermediary is likely to work as a 
signal as potential lenders face and struggle to overcome information asymmetry issues due to 
limited information on the credit of potential borrowers. Another approach to mitigate the issues 
of information asymmetry in the loan market is credit rationing as presented by Stilglitz et al. 
(1981). Social networks with Web 2.0 features found in P2P lending sites have been analyzed in 
the research of Lin et al. (2009) which explained the effects and patterns of social networks on 
the fundability and appropriateness of a repayment. The intervention and coordination of groups 
and group leaders play a key role in full funding and loan performance according to the study by 
Freedman and Jin (2011), while Collie and Hampshire (2010) pointed out signals enhancing 
community reputation in order to reduce adverse selection and moral hazard risk. Lending 
strategies in P2P lending have also been analyzed in regard to the effectiveness of the group’s 
reputation. Findings have shown that having a low final rate and getting the loan funded and 
bidding behavior is not homogeneous among bidders (Sanjeev 2007; Puro et al. 2011). Wang and 
Greiner (2010) analyzed the incentives to herd and found the herding behavior in P2P lending to 
be sub-optimal and that lenders show strategic herding behavior up to a threshold point. Shen et 
al. (2010) found that P2P lending site users follow herds rather than profit. That is, herding takes 
place when lenders make investments on loan listings, rather than on more rational investments 
based on risk and returns.  
Theory regarding observational learning and information cascading presents a social learning 
mechanism (Banerjee, 1992 and Bikhchandani et al., 1992). These theories show that individuals 
make decisions with incomplete and inaccurate information. Consequently, people refer not only 
to their own information, but also to the actions of predecessors without any knowledge of the 
predecessors’ decision making process. Compared to the herd behavior which occurs when  
individuals make identical decisions considering their private information, observational learning 
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takes place when individuals ignore their private information during the decision making process 
(Smith and Sorensen 2000). Herd behavior is particularly prominent in the IS field. Computer 
users frequently adopt popular software products consequently making them even more popular 
(Brynjolfsson and Kemerer 1996). As an illustration, appearing on the New York Times 
bestseller list, results in modest growth for book sales as shown in Sorensen’s (2007) empirical 
analysis. An experiment with a bestseller list on a menu in a Chinese restaurant (Cai et al., 2009) 
showed that the demand for a popular dish increases when the dish’s popularity ranking is 
revealed to customers. Duan et al. (2009) empirically examined the impact of leaderboard 
information in the context of software adoption and Ghose et al. (2009) found empirically that the 
monetary value of a click is not uniform across all positions in a search result.   

 

3. Research Hypotheses 
While observational learning and herding may help attract bids and subsequently improve the 
chances of receiving funding, a lender’s final profit depends on the quality of the loan decision. 
Herding can be found in many cases and investors may imitate investment decisions made for 
peculiar reasons. For example, restaurant patrons may choose to go to a busier restaurant with the 
expectation of higher quality. Herding was found to be behind non-diagnostic decisions in the 
context of online auctions (Simonsohn et al. 2008). Thus, it can be inferred that requests with 
more bids have a higher probability of being funded if requests are high on the leaderboard. In 
this light, the following statement is presented:  

H1: Lenders’ choice of participation in bidding is significantly affected by the leaderboard. 

Outstanding loans are measured by timely repayment. This study investigates the impact of 
ranking through observational learning and herding on the qualification assessment of borrowers. 
In other words, the authors examine whether a decision by lenders supported by observational 
learning really improves the quality of the decision when selecting the investment most likely to 
see repayment of invested funds and interest successfully. If rankings are able to screen which 
borrowers are more likely to default, loans highly ranked on the leaderboard are more apt to be 
paid back in a timely manner. Here follows the hypothesis on loan outcomes relating to our 
investigation: 

H2: Requests with a higher number of bids have a lower likelihood of default and subsequent loss 

of loan.  
 

4. Data and Method 
Popfunding.com, one of the biggest P2P lending sites in Korea, presents an ideal environment for 
this study because the site’s P2P lending market follows the rule of Dutch auctions for borrowers’ 
requests in the same format as found on Prosper.com and Zopa.com. Even though we had access 
to the entire data set of Popfunding.com, this study focuses on transaction data collected from 
registration dates between July 1 and December 31, 2009. For the study, two types of data sets 
were extracted, a cross sectional one and a panel. In order to determine the characteristics of the 
903 requests, a cross section of data at the end of the period was used. Additionally, to better 
grasp the effects of the leaderboard, the influences of specific requests on specific days were 
eliminated. For the entire period, 2,470 requests for funding were made, while 39,722 bids were 
generated for those requests. Figure 1. shows the average number of bids on Nth day during the 
bid period. 
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To test the H1, a panel negative binomial 
regression with fixed effects between the 
number of bids and binary variables was 
analyzed to identify whether such causality 
exists between the request and its placement on 
the leaderboard. Additionally, control variables 
such as the nth_day from the starting date and 
the day of the week on which the bid was 
placed were included in order to control any 
day-to-day discrepancies which may have 
occured during the period analyzed. For H2, a 
Probit and Logit model between the number of 
bids and the loan performance with control 
variables were tested to clarify any correlation 
which may exist between them. 

Figure 1. Average number  

of bids on N
th

 day 

 

4.1. Leaderboard Effect 

The empirical attempt to quantify the effect of leaderboard was found to be difficult due to the 
identification issues described by Manski (1993).  In this study, the panel data set was 
constituted to clarify the causality of the number of bids from the leaderboard effect based on the 
fixed estimation model. The differences between two groups of on-the-leaderboard and others 
are what were examined. Dummy variables, Rankit-1, Rankit-2..., Rankit-14 exhibit these 
differences where Rankit-k is 1 if the loan request appears on the leaderboard on the day t-k, and 
zero if otherwise.  ��� =�� + ��	
�_��������������� + ��	
�_��������������� +	… 	 		+���	
�_���������������� + �� + ���                    (1)  

where yit is the dependent variable observed for each request i at time t, Rankit-k (1 ≤ k ≤ 14) 

is the binary variable to identify if the request i is on the leaderboard on the day t-k and αi is the 
unobserved individual effect. The assumption that αi is not independent of Rankit-k in that the 
requests are expected to be affected by specific daily situations and the specific context of the 
request, as well, was made. Total participation fluctuates along dates for various reasons. In 
order to control such variance, a panel negative binomial regression with fixed effect was 
included. Furthermore, the influences of daily changes on the nth day from the bid starting point, 
as well as the day of the week were investigated. 

��� =�� + ��	
�_��������������� + ��	
�_��������������� +	… 	 		+���	
�_���������������� + �� + ��	��� 	����� + ��	�ℎ� _����� + ��� (2)             

where dummy variables of Nth day from the bid starting point at time t and what_dayt of the week 
at time t are added to (1).  

4.2. Loan Performance 

Requests with the larger number of bids were found to be more likely to be repaid in a timely 
manner.  For the requests which suceeded in getting funded, the relationship between loan 
performance and highest ranking requests was analyzed using a probit and logit model. 
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��∗ = "	#$�_�%&�� + ��                                (3) 
 
The probability that Yi= 1 is given in Equation (3), where β is the vector of coefficients to be 
estimated. 

'	�� = 1|*�� = +,-./0′12
�3+,-./0′12

	4��	ogit                  (4) 

Discrete dependent variables in (4) represent the likelihood of repaying on time. 

5. Results and Discussions 
For the results for testing hypotheses, firstly for H1, the number of bids was found to be 
significantly affected by whether the request appeared on the leaderboard the previous day. The 
panel negative bionomial regression, as well as the panel regression, show that the leaderboard 
effect from the previous day to 7 days prior influences the number of bids significantly, while the 
leaderboard effect of the previous day is interpreted as most influential (number of certified 
documents). The number of bids made during the weekend was found to be fewer than those 
made during the week when the coefficients of the weekday dummies are statistically evaluated. 
Compared with the number of bids on any given Saturday, the coefficient of the number of bids 
on any given Sunday was found to be negative, while the coefficients of the number of bids on 
weekdays were positive, thus infering that lenders are participating in bids on weekdays rather 
than on weekends. Such a finding could be attributed to lenders being involved in P2P lending 
on business days rather than non-business days. A herding pattern regarding the average number 
of bids on Nth day was confirmed as the coefficients of the dummy variables of the nth_day from 
7 to 15 in were found to be statistically significant.  

According to the results of the study, it is easily infered that requests having more bids are more 
likely to get funded. Therefore, it is understood that the number of bids caused by the 
leaderboard effect will help requests on the leaderboard to get funded. However, for the H2, a 
larger number of participating bids does not guarantee a lower likelihood of default when no 
correlation between the timely repayment and the number of bids is found. Information on the 
social networks of borrowers such as friends and groups should be inspected to identify the 
borrowers who will repay their loan in a timely manner as has been presented in previous P2P 
lending studies. By analyzing the panel and cross section data, the results of this study show that 
the lenders’ choice of bids is influenced by a funding request’s entry on the leaderboard. The 
findings are consistent with observational learning that show that individuals are very much 
influenced by the information inferred from others’ behavior in the online market.  
Several previous studies have argued that a screening effect is one of the most important 
characteristics of the P2P lending market. However, it was observed in this case that rational 
screening such as the wisdom of crowds in the P2P lending market does not work properly when 
the leaderboard forces bidders to obtain certain information regarding requests. Instead, a type of 
irrational herding caused by given information occurs as a signaling effect. While the analysis in 
this study focuses mainly on lenders’ participation in bids for funding requests by potential 
borrowers, the results from the analysis also have implications for e-commerce intermediaries, as 
well. It is recommended that an intermediary should manage the ranking information and review 
the feasibility of underwriting to verify loan requests to the extent possible by providing lenders 
with a sense of assurance, as well as with an anti-fraud index. Effective underwriting is hard to 
realize, requires a large input of labor, and is thus consequently expensive. As such, providing 
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underwriting information on a P2P lending site will act as a ‘double-edged sword,’ both securing 
asset stability while at the same time not allowing the customer base to grow in a short amount of 
time.  
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Abstract 
 

We propose a novel approach for detecting communities using a minimum spanning tree (MST) 
technique. The networks we study are unweighted, while MST is normally applied to a weighted 
network. To build an MST, we define edge weights in the networks based on the degrees of the 
related vertices and their neighbors’ structures. Communities are identified by iteratively 
partitioning the MST using a measure based on within-subgraph density and between-subgraph 
connection sparsity. Our approach can be extended to weighted networks. 
 
Keywords: Social networks, Community detection, Minimum spanning tree 
 
1. Introduction 
The rapid growth in the use of online social networks has been increasingly attracting the 
attention of researchers in many disciplines. Traditionally, data collection in social network 
analysis involves extensive contact with the groups of people being studied, which seriously 
limits the size and availability of the data. Advances in the Internet and computing technologies 
have not only allowed millions of people to be connected online, but also presented many new 
interesting and challenging problems for research in large-scale networks. Early breakthroughs in 
this area include modeling of the “small-world” networks (Watts and Strogatz 1998), which 
explains how people are connected by short chains of acquaintances (popularly known as “six 
degrees of separation”), and why ordinary people are capable of finding them (Kleinberg 2000). 
Another significant development is the analysis and experiments in “scale-free” networks (whose 
degree distributions follow a power-law), where newly added vertices attach preferentially to 
existing vertices that are already well connected (Barabasi and Albert 1999). 
 
There has also been a surge of research interest in community detection in large-scale networks. 
Communities in a network are groups of vertices within which vertices are densely connected but 
between which connections are sparse. The ability to identify communities in a network has 
important practical significance. Communities in a social network may represent social 
groupings of similar demographic, economic, cultural or political background (Wasserman and 
Faust 1994). Communities in the World Wide Web might represent web pages of similar 
contents or blogs of similar topics (Lin et al. 2009). Community detection techniques have also 
been applied to disease outbreak detection, crime analysis, as well as scientific research 
(Newman 2003). In addition, the techniques can also help identify vertices with a central position 
in their communities (e.g., those “hubs” having a large number of links with the members of the 
same community), which may have an important function of control within the community. On 
the other hand, vertices that have connections to the other communities may play an important 
role in the relationships between different communities (Wasserman and Faust 1994). 
 
Community detection problem, when viewed generally as a graph partitioning problem, is 
computationally prohibitive (Garey and Johnson 1979). Various alternative approaches have 
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been proposed to reduce computational cost. Girvan and Newman (2002) introduced a 
centrality-based approach that inspired numerous follow-up studies in community detection in 
large-scale networks. Their approach is based on the notion of betweenness centrality in social 
network analysis. The betweenness of an edge is defined as the number of shortest paths between 
all pairs of vertices that run along the edge. Their algorithm calculates the betweenness for all 
edges in the network, removes the edge with the largest value, and recalculates betweenness for 
the remaining edges. This process is repeated until no edges remain. Although this approach is 
conceptually simple, the betweenness centrality measure does not consider within-community 
structures. Also, this algorithm runs slow, with computational cost of O(M2N) for a network of M 
edges and N vertices. 
 
A more popular approach was later proposed by Newman and Girvan (2004), which formulates 
the community detection problem as a modularity optimization problem. The modularity is the 
number of edges within communities minus the expected number if edges in the network were 
placed at random. As such, large modularity values indicate good partitions of the network into 
modules. The modularity values can be computed from the adjacency matrix representing the 
network. The modularity approach is intuitively appealing and has led to many follow-up studies. 
However, Fortunato and Barthelemy (2007) have recently shown that modularity may increase 
when certain small modules are merged, causing possible misdetection of important modules. In 
addition, the computational complexity of the algorithm is also of O(M2N), which is high for 
large networks. Faster algorithms have been proposed, but they are less effective in terms of 
modularity optimization. In addition, some traditional graph partitioning methods, such as 
spectral partitioning and Kernighan-Lin algorithm, have also been applied to community 
detection in large networks. But they are not as effective as the methods described above. Many 
of them are discussed in Schaeffer (2007). 
 
In this study, we propose a novel method for detecting communities in large networks. The 
proposed method adopts a minimum spanning tree (MST) technique. The networks we study are 
unweighted, while MST is normally applied to a weighted network. To build an MST, we define 
edge weights in the networks based on the degrees of the related vertices and their neighbors’ 
structures. Communities are identified by iteratively partitioning the MST using a measure based 
on within-subgraph density and between-subgraph connection sparsity. As such, the method 
effectively finds communities such that vertex connections are dense within communities but 
sparse between different communities. The proposed algorithm is more efficient than the popular 
algorithms described above. Our approach can be easily extended to weighted networks. 
 
2. Minimum Spanning Tree for Identifying Communities 
Given a connected network of N vertices, a spanning tree contains a group of N – 1 edges that 
connect all vertices of the network. An MST is a spanning tree with minimum total edge weight. 
MST techniques have been regularly used for data clustering, where each vertex represents a 
data point and the weight of an edge is the distance between the two related data points. In fact, it 
has been shown that all the information required for the popular single-linkage clustering is 
completely contained in the MST (Gower and Ross 1969). 
 
While the notion of MST originated from graph/network theory, there are few studies that use 
MST techniques for graph partitioning and community detection. Paivinen (2005) proposed an 
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MST-based clustering method that also attempts to preserve the degree distribution property for 
a scale-free network. The method, however, is more applicable to data clustering than 
community detection or graph partitioning. Szabo et al. (2003) have shown that MSTs of 
scale-free networks are also scale free. It is likely that this or a similar property can be extended 
to other type of network structures such as small world networks and random graphs with certain 
type of degree distributions. Therefore, it should be beneficial to use MST techniques for 
community detection in networks. 
 
The basic idea of our MST-based method for community detection is similar to those used for 
data clustering, which first constructs an MST from the data, and then iteratively cuts the longest 
edge (or the most inconsistent edge by some definition) in the MST to form clusters. Obviously, 
the MST is defined on a weighted network. However, community detection research focuses 
mainly on unweighted networks (although many methods can be extended to weighted networks). 
Therefore, it is necessary to define a weight measure that is related to the objective of 
community detection (i.e., finding groups of vertices within which vertex connections are dense 
but between which connections are sparse). We propose a weight measure for an edge in an 
unweighted network as follows: 
 
DEFINITION 1. Let di and dj be the degree of vertices vi and vj respectively, and eij be the edge 
connecting vi and vj. Let B(v) be the set of neighbors of v. The weight of eij is defined as 
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Thus, the weight of eij is the number of common neighbors of vi and vj divided by the product of 
the degrees of vi and vj (one is added to the number of common neighbors so that when there is 
no common neighbor the weight will depend on the degrees of vi and vj only). This measure is 
small for an edge when the two end-vertices have high degrees and/or a small number of 
common neighbors. In other words, edges connecting hub-like vertices tend to have small values 
in this measure and they are more likely to be included in the MST. This is desirable because 
communities are formed by cutting the edges in the MST, resulting in separation of those hubs. 
 
Figure 1 An Illustrative Example 
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To illustrate, consider the example network in Figure 1, which has 10 vertices and 13 edges. The 
weight for the edge between vertices v0 and v1 (which share one common neighbor v2) is 

    1667.0)]4)(3/[()11(01 =+=w . 

The weights of the other edges can be calculated similarly. 
 
With this weight measure, the MST of an initially unweighted network can be found using, say, 
Prim’s algorithm. The MST of the network consists of nine edges shown in bold in Figure 1. 
After the MST has been constructed, a straightforward way to partition the network into groups 
is to iteratively cut the edges with the largest weight on the MST, similar to the MST-based data 
clustering methods. However, this might not work well. For example, the edge with the largest 
weight on this MST is e27 with w27 = 0.25. Cutting this edge will “peel off” a single vertex v7. On 
the other hand, edge e13, which has a fairly small weight of 0.0625, appears to be a good 
candidate to cut. To overcome this problem, we propose a measure for evaluating the edges in an 
MST based on the structures of the subgraphs partitioned by the edge. 
 
Cutting an edge of an MST divides the MST into two subtrees. Consequently, two disconnected 
subgraphs are formed by the vertices of the two subtrees respectively. For example, cutting e13 
divides the above network into two subgraphs, one containing vertices {0, 1, 2, 4, 5, 6, 7} with 8 
edges, and the other containing vertices {3, 8, 9} with 3 edges. Note that this partition cuts off all 
the edges that connect vertices between the two subtrees. In this case, they are e13 and e36. To 
partition a network, we propose a measure called density ratio that is based on the internal 
density of the subgraphs and the number of connections between the subgraphs. 
 
DEFINITION 2. Let G1 and G2 be the two subgraphs corresponding to the two subtrees obtained 
by removing an edge e on an MST. Let mg, ng (g = 1, 2) be the numbers of edges and vertices in 
Gg, respectively. Let m12 be the number of edges between G1 and G2. Define the (average) 
density of Gg as mg / ng (g = 1, 2). The density ratio for edge e is defined as 
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This measure will be large when connections are dense within subgraphs but are sparse between 
subgraphs. As such, it captures the essential characteristic of network communities. 
 
Figure 2 The MST-based Community Detection Algorithm 
 

1. Construct an MST using the weights defined in Eq. (1). Calculate r(e) for each edge in the MST. 
2. Cut the edge with the largest r(e) value, which partitions the parent graph into two subgraphs. 

Update r(e) values for the edges on the MST affected by the partition. 
3. Repeat Step 2 until a stopping criterion is met. 
 

 

Our proposed algorithm is sketched in Figure 2. There can be several stopping criteria for Step 3 
of the algorithm. Two simple criteria are the number of communities and the minimum number 
of vertices in a community. A more interesting criterion is to compare the densities of the 
subgraphs with the density of the parent graph. If the subgraphs are not much denser than the 
parent graph, the process stops. 
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To illustrate the algorithm, we calculate the density ratio for e13 as below: 

    5714.02/)]3/3)(7/8[()( 13 ==er . 

The density ratios of the other edges can be calculated similarly. The algorithm first cuts e13, 
which has the largest ratio, resulting in the two subgraphs described earlier. The density ratios 
for the affected edges are then recalculated. For example, 

    3333.02/)]3/2)(4/4[()( 12 ==er , 

which is actually the largest among the remaining edges. So e12 is removed next. Assuming the 
minimum number of vertices in a community is set to three, the algorithm stops. This results in 
three communities shown in Figure 1 by the dash-lined loops. 
 
In terms of computational complexity, construction of MST in Step 1 is of O(M log N), where M 
is the number of edges and N is the number of vertices. The initial computation of all r(e) values 
is of O(N2), because edge counts can be derived from vertex degrees. In Steps 2 and 3, the worst 
case scenario occurs when each partition in Step 2 peels off only a few vertices (this is less likely 
given the composition of the density ratio). In this case, the edge-cutting phase (and thus the 
whole process) will take O(N3) time. This is still better than O(M2N) for the popular methods 
described in Section 2, since N is typically smaller than M. More likely, each partition in Step 2 
will create two subgraphs of balanced sizes, then the cost of each follow-up computation is 
reduced by a constant factor. In this case, the time complexity for the edge-cutting phase (Steps 2 
and 3) is of O(N2). 
 
3. An Example Application 
There is a lack of commonly accepted criteria for evaluating various community detection 
techniques. Therefore, in this preliminary study, we apply our method to a real world social 
network problem and perform a simple descriptive comparison of the result of our method with 
that of Newman and Girvan (2004). 
 
Figure 3 Communication Network of a Labor Union on Strike 
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Michael (1997) conducted a study of a communication network of an employee union in a 
sawmill that was experiencing a strike. The network data is shown in Figure 3 (where individual 
names are disguised). A square represents an English-speaking young employee, a circle 
represents an English-speaking old employee, and a triangle represents a Spanish-speaking 
young employee. An edge indicates the level of communication about the strike between the two 
employees exceeds a certain threshold. There are specific reasons for the links among three 
groups. Bob knows some Spanish while Alejandro is the most fluent English speaker from the 
Hispanic cohort. Norm helped hire Bob and they are good friends. Ozzie is the farther of Karl. 
 
The MST from our algorithm is shown in bold. In the edge-cutting phase, the link between Bob 
and Norm is first removed, which also causes Karl-Ozzie edge to be cut. In the next run, the edge 
between Bob and Alejandro is cut. Therefore, our algorithm correctly identifies three 
communities in this network. On the other hand, the method of Newman and Girvan (2004) 
misclassifies Ozzie to the young English-speaking employee group. 
 
4. Conclusions and Future Work 
Our approach can be easily extended to weighted networks by replacing the number of edges and 
degree counts in Equations (1) and (2) with the sum of edge weights. We plan to test our method 
on more large-scale network data in future study. 
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To share or not to share: understanding the contextual and psychological 

factors affecting knowledge sharing behavior in academic blog communities 

 

ABSTRACT 
This study examined the roles of contextual and psychological factors in fostering or hindering 

individuals to share knowledge in academic blog communities based on social capital theory, 

social exchange theory and public goods dilemma. Research model was tested by the Partial 

Least Squares (PLS) using data from online survey of 273 members in a famous academic blog 

community in China. The results showed that social interaction ties and enjoyment had positive 

effect on knowledge sharing behavior, while trust and reputation didn’t have significant effect. In 

addition, perceived fear and greed had positive effect on knowledge sharing behavior, while 

doubt of knowledge value had less significant effect than expected. Furthermore, social 

interaction ties had a moderating effect on perceived fear and doubt of knowledge value. 

Implications and limitations of this study were also discussed.  

 

Keywords: Knowledge sharing, Academic Blog, Psychological factors, Contextual factors, 

Virtual community  

 

1. Introduction 

Academic blog communities (ABCs) are open collectives of dispersed academics or invisible 

colleges, consisting of participants who are not necessarily known or identifiable but share 

common interests (Faraj et al., 2011). ABCs play an increasingly important role in fostering 

knowledge sharing for academia, in the context of ABCs, knowledge sharing refers to: share 

academic-related ideas, experience and documents, follow discussions of some topics, and make 

comments or give feedbacks.  

Although many academics have participated in kinds of ABCs (e.g., scienceblog, nature.com 

blogs, Sciencenet), some individuals are inclined to share what they know (Wasko & Faraj, 

2005). Given such a condition, it is imperative that communities develop a deeper understanding 

of the factors that shape individuals‟ sharing behavior. The related question has been examined 

largely in the context of general blog communities (Yu et al., 2010; Chai & Kim, 2010; Hsu & 

Lin, 2008) and professional virtual communities (Lin et al., 2009; Chen & Hung, 2010). A 

considerable amount of research has been done on the relationship of knowledge sharing and 

contextual factors (e.g., trust, reciprocity or organization climate) or individual factors (e.g., 

reputation, enjoyment, or self-efficacy). Nevertheless, those factors are likely to vary in the 

context of an ABC due to its specific characteristic. Furthermore, studies have paid less attention 

on individuals‟ psychological factors, e.g., loss of knowledge power (Davenport & Prusak, 1998; 

Kankanhalli, et al., 2005).Thus,it is imperative to identify the factors that foster or hinder 

individuals‟ knowledge sharing behavior from both contextual and psychological perspectives.  

 

2. Research Hypotheses 

Previous research has applied various theories to theoretically illustrate or empirically test 

knowledge sharing behavior, e.g., social cognitive theory, social capital theory, social exchange 

theory, as well as uses & gratifications theory (Gan et al., 2012, in press). In this study, SCT, 
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SET and public goods dilemma (PGD) are applied for explaining knowledge sharing behavior. 

Based on the theoretical background, the research model for this study is proposed in Fig. 1.  
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Fig. 1. Research model 

2.1 Contextual Factors  

In this study, social interaction ties refer to close relationship and frequent communication with 

others. Wang & Chen (Wang & Chen, 2012) suggested that individuals are more willing to 

communicate when they perceive that their friends and acquaintances join in an online 

community. Chiu et al. (Chiu et al., 2006) showed that social interaction ties increased 

individuals‟ quantity of knowledge sharing in virtual communities. In an ABC, an Individual 

tends to seek more accessible with those they know in the real world and those who share similar 

interests, which could develop social interaction ties. Furthermore, frequent and close social 

interactions make individuals share knowledge and create common views, as well as feel a sense 

of belonging to the community (Tsai & Ghoshal, 1998).  Hence, we propose:   

H1: Social interaction ties are positively related to knowledge sharing behavior in academic 

blog communities. 

Trust is a multi-dimensional concept. Here, we adopt Mayer et al.‟s (Mayer et al., 1995) 

definition: “trust is the willingness of a party to be vulnerable to the actions of another party 

based on the expectation that the other will perform a particular action important to the trustor, 

irrespective of the ability to monitor or control that other party”. Trust is a valuable means and it 

creates an atmosphere for knowledge sharing (McEvily et al., 2003; Nonaka, 1994). Chai & Kim 

(Chai & Kim, 2010) found that trust in bloggers has a positive relationship with bloggers‟ 

knowledge sharing. Hence, we propose:  

H2: Trust is positively related to knowledge sharing behavior in academic blog 

communities. 

 

2.2 Psychological Factors  

Enjoyment exists when individuals gain satisfaction and pleasure from sharing knowledge with 

others without expecting anything in return. It is demonstrated that individuals may be motivated 

by relative altruism based on their desire to help others (Wasko & Faraj, 2000;Davenport & 

Prusak, 1998).People contribute more when they perceive good feelings. Hence, we propose:  

H3: Enjoyment is positively related to knowledge sharing behavior in academic blog 

communities. 
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Here, Reputation refers to a perception of gaining respect, improving status or image by sharing 

knowledge with others(Jones et al., 1997). Reputation is a motivator for active participation and 

knowledge contribution (Wasko & Faraj, 2005). Hsu & Lin (Hsu & Lin , 2008) presented that 

reputation positively affects individuals‟ attitudes towards participating in a blog. In the context 

of ABCs, to improve one‟s reputation will provide a motivation for posting ideas, making 

comments, or answering questions. Therefore, we propose: 

H4: Reputation is positively related to knowledge sharing behavior in academic blog 

communities. 

We define perceived fear as the perception of the loss of one‟s unique value, power, advantages 

or intellectual property due to knowledge sharing. Research suggests that fear of losing one‟s 

unique value or power is a primary barrier to knowledge sharing or knowledge contribution 

(Davenport & Prusak, 1998; Gray, 2001; Renzl, 2008). Since knowledge is crucial for academics, 

perceived fear will hinder individuals‟ sharing behavior in ABCs.  Therefore, we propose:  

H5: Perceived fear is negatively related to knowledge sharing behavior in academic blog 

communities. 

Here we adopt Lu et al.‟s (Lu et al., 2006) definition: “greed involves the desire to tap into 

others‟ valuable knowledge without reciprocation”. Lu et al. (Lu et al., 2006) argued that greed 

suppresses knowledge sharing. In an ABC, greed will lead to an individual always acquires 

knowledge from the communities, but seldom contributes. Thus, we propose: 

H6: Greed is negatively related to knowledge sharing behavior in academic blog 

communities. 

Doubt of knowledge value is derived from knowledge self-efficacy and sense of self-worth. It 

indicates that individuals doubt whether their shared knowledge are valuable (Riggs et al, 1994; 

Kalman, 1999). If individuals feel that they do not possess useful knowledge and cannot make a 

positive impact for the organization, they may contribute less knowledge (Kankanhalli, Tan, & 

Wei, 2005). Ardichvili et al. (Ardichvili et al., 2003) showed that individuals were afraid that 

what they contributed may not be important, accurate, or relevant to a specific discussion, which 

became barriers for their knowledge sharing. In ABCs, if nobody makes comments or gives 

feedbacks on one‟s posts, individuals would conclude that their knowledge makes no value or no 

meanings for others, which will hinder their sharing behavior.  Hence, we propose:  

H7: Doubt of knowledge value is negatively related to knowledge sharing behavior in 

academic blog communities.    

 

2.3 Moderator Effects  

Social interactions ties in a network are important predictors of collective action (Wasko & Faraj, 

2005). In ABCs, the negative effects of perceived fear, greed and doubt of knowledge value on 

knowledge sharing behavior may become weaker for those who have strong social interaction 

ties. Individuals‟ mutual relationships become more concrete, and individuals are more freely 

and openly to share what they know. Accordingly, we propose:   

H8: Social interaction ties moderate the effect of perceived fear on knowledge sharing 

behavior in academic blog communities.  

H9: Social interaction ties moderate the effect of greed on knowledge sharing behavior in 

academic blog communities. 

H10: Social interaction ties moderate the effect of doubt of knowledge value on knowledge 

sharing behavior in academic blog communities. 
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3. Research Methodology 

3.1 Data collection 

An online survey was employed to collect data from one famous ABC in China – Sciencenet 

which has 11325 users until December 2011.The online survey was conducted in a professional 

survey platform Sojump (http://www.sojump.com) from December 2011 to January 2012. An 

email invitation with a hyperlink to the survey questionnaire was sent to the registered users in 

Sciencenet. A total of 306 members participated in the survey. The final valid samples were 237.  

 

3.2 Measurement 

The measurement items were adopted from relevant prior research, with the items altered to fit 

the ABC context. All constructs were measured by a 7-point Likert scale, with anchors ranging 

from “strongly disagree (1)”, “neither agree nor disagree (4)”, to “strongly agree (7)”.  

To test the content validity, a two-stage pre-testing of questionnaire was employed. 3 experts in 

areas of information science and organization behavior were invited to assess the logical 

consistencies, contextual relevance, validity and clarity. Wording of the initial questionnaire was 

modified based on their comments. Furthermore, 20 master students who have experiences of 

participating in some ABCs were selected for a pilot survey and feedbacks on the questionnaire 

were solicited. The final scale items used for measuring each construct are listed in Table 1.  

Table 1 Item wording, descriptive statistics, CR and AVE values 

 Items Loading Mean Std Dev CR AVE 

Social 
interaction ties 

(SIT) 

SIT 1: I have frequent communication with some 
members in the community. 0.875 4.77 1.371 0.900 0.751 

 SIT 2: I know some members in the community on a 
personal level. 

0.863 4.53 1.542   

SIT 3: I maintain close social relationships with some 

members in the community. 
0.861 3.99 1.606   

Trust (TRU) TRU1:  Members in the virtual community behave in a 
consistent manner. 

0.922 4.55 1.329 0.914 0.842 

TRU2:  Members in the virtual community are truthful in 
dealing with one another.  

0.913 4.81 1.120   

Reputation 

(REP) 

REP1: I earn respect from other members by sharing 

knowledge in the community. 
0.857 5.18 1.084 0.917 0.786 

REP2: I feel that sharing knowledge improves my status 
in the profession. 

0.909 4.91 1.112   

REP3: I share knowledge in the community to improve 
my reputation in the profession. 

0.894 4.89 1.115   

Enjoyment 

(ENJ) 

ENJ1: I will spend some enjoyable time when sharing 

knowledge in the community. 
0.925 5.74 0.969 0.941 0.843 

ENJ2: It feels good to help other members by sharing 
knowledge in the community. 

0.905 5.72 1.009   

ENJ3:  Share my knowledge with other members in the 
community gives me pleasure. 

0.924 5.59 1.068   

Perceived Fear 

(FEA) 

FEA1:  Sharing knowledge in the community makes me 

lose my unique value in the profession. 
0.845 5.25 1.167 0.922 0.856 

FEA2:  Sharing knowledge in the community makes me 
lose my knowledge that no one else has. 

0.999 5.52 1.122   

Greed (GRE) GRE1: I could always acquire knowledge from the 
community, so I do not need to offer my knowledge for 
sharing. 

0.976 3.29 1.465 0.804 0.682 

GRE2: In knowledge sharing, I hope I could learn more 
from others than I share. 

0.641 3.97 1.452   

Doubt of 
knowledge 

DOU1:  Other members have no interests on my 
knowledge or the knowledge I share have no values. 

0.837 3.41 1.311 0.902 0.754 
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value (DOU) DOU2:  It doesn't really make any difference whether I 
share knowledge or not. 

0.874 3.18 1.126   

DOU3: Most members can provide more valuable 

knowledge than I can. 
0.893 2.89 1.204   

Knowledge 
sharing 

behavior (KS) 

KS1: I always share my articles that are published, official 
documents or good articles I search in my posts. 

0.801 5.10 1.226 0.905 0.704 

KS2: I always share my notes or manuals from work with 
other members. 

0.812 4.99 1.382   

KS3: I always share my experience or know-how from 

work with other members. 
0.869 5.34 1.254   

KS4: I always share my expertise from my education with 
other members. 

0.872 5.44 1.176   

* Values of FEA1 and FEA2 are reversed.  

As for control variables, gender, age, education and experience were included. Experience was 

measured by asking “How long have you been a member of Sciencenet?” The answer options 

ranged from „„less than 3 months‟‟ to „„more than 2 years‟‟.  

 

4. Data Analysis and Results 

We used smartPLS 2.0 (Ringle, Wende, & Will, 2005) in our analysis. Partial Least Squares 

(PLS) was used to test the theoretical model, reliability and validity tests were first conducted to 

assess the measurement model; and then hypotheses were examined through structural model. 

 

4.1 Measurement Model 

As shown in Table 2, All CR and AVE values meet the recommended threshold 

values(CR>0.70;AVE>0.50). The results shown in Table 2 confirm the discriminate validity. 
Table 2 Correlations of constructs 

 SIT TRU ENJ REP FEA GRE DOU KS 

SIT 0.866        

TRU 0.250 0.918       

ENJ 0.343 0.380 0.918      

REP 0.401 0.506 0.613 0.887     

FEA -0.078 0.063 0.212 0.058 0.925    

GRE -0.037 0.001 -0.067 -0.024 -0.405 0.826   

DOU -0.066 -0.119 -0.276 -0.165 -0.554 0.461 0.868  

KS 0.528 0.306 0.494 0.430 -0.028 -0.187 -0.192 0.839 

* Square root of the AVE values are the bolded diagonal values. 

We also checked for multicollinearity due to the relatively high correlations among some 

variables (e.g., a correlation of 0.613 between ENJ and REP). The variance inflation factor (VIF) 

values for all of the constructs are acceptable (between 1.226 and 1.945). 

 

4.2 Structural Model 

With an adequate measurement model and an acceptable level of multicollinearity, the 

hypotheses were then tested. We assessed the t-statistics for the standardize path coefficients and 

calculated p-values based on a two-tailed test. Fig.2. depicts the results of path coefficients and 

corresponding levels of significance. 

The R2 for the model was 0.522. For contextual factors, there was a significant positive 

correlation between social interaction ties and knowledge sharing behavior (â=0.318, p﹤.001), 

while trust did not affect significantly on behavior, thus, H1 was supported and H2 was not. For 
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psychological factors, enjoyment demonstrated a strong positive relationship with knowledge 

sharing behavior (â=0.324, p﹤.001), while the effect of reputation was not significant, hence H3 

was supported and H4 was not. Also, perceived fear (â=-0.259, p﹤.01), greed (â=-0.214, p﹤.01) 

and doubt of knowledge value (â=-0.123, p﹤.10) are negatively related with knowledge sharing 

behavior, supporting H5, H6 and H7. In addition, social interaction ties showed significant  

moderating effects on perceived fear (â=0.250, p﹤.01) and doubt of knowledge value (â=0.230, 

p﹤.01), supporting H8 and H10. However, the moderating effect of social interaction ties on 

greed was not significant, thus, H9 was not supported. With respect to the effects of control 

variables, age, gender and experience showed no significant effects on knowledge sharing 

behavior, while education had a significant negative relationship with knowledge sharing 

behavior (â=-0.121, p﹤.01). 

social interaction ties

trust

perceived fear

greed

doubt of knowledge value

enjoyment

reputation

knowledge sharing behavior 

in academic blog 

communities

R2=0.522

0.318***

(t=5.671)

0.049

(t=1.078) 

0.324***

(t=4.342)

0.062

(t=1.160) 

-0.259**

(t=2.795) 

-0.214**

(t= 2.918) 

-0.123*

(t=1.894) 

age gender education experience

-0.001

(t= 0.053) 

- 0.121**

(t=2.797) 

-0.024

(t=0.669) 

-0.045

(t=1.237) 

*p﹤.10, **p﹤.01, ***p﹤.001

social interaction ties * 

perceived fear

social interaction ties * greed

social interaction ties * doubt 

of knowledge value

 0.250**

(t=2.777)

 0.088

(t=1.471)

 0.230**

(t=2.764)

 
Fig. 2. Results of PLS analysis 

 

5. Discussion, Implications and Limitations 

5.1 Discussion 

The purpose of this study is to examine what factors effect on individuals‟ knowledge sharing 

behavior in ABCs. The results showed that a significant predictor of individual knowledge 

sharing in ABCs was social interaction ties. This is consistent with prior research, providing 

additional evidence that social interaction ties could encourage communication, active 

participation and knowledge contribution. Surprisingly, the results found trust was not significant 

in the model. This contradictory result may be due to the specific Chinese culture context. China 

is a society with low trust culture, and trust will be more easily built through personal 

connections via the family or the existing network of “in-groups” (Fukuyama, 1996). In the 

context of an ABC, those “personal connections” do not exist due to most individuals do not 

know each other, which then hinder individuals‟ sharing behavior.  

The results also provided strong evidence that enjoyment played a vital role underlying 

knowledge sharing in ABCs, while reputation did not predict knowledge sharing. A possible 
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explanation may be that reputation for academics depends more on the impact of their work done 

in the real world, but reputation in virtual communities doesn‟t extend to it.  

The results also showed that perceived fear had negative effect on knowledge sharing in ABCs. 

This finding further supported the idea that individuals will choose not to contribute when they 

perceive that sharing knowledge in an open environment will lose his/her value or power. Also, 

the results found that greed had negative effect on knowledge sharing, which is also consistent 

with previous research. Considering the important role of knowledge for academics, individuals 

would like to get more from others while contribute less. In addition, the results provided weak 

evidence that doubt of knowledge value would hinder knowledge sharing. One possible 

explanation may be that topics discussed in an ABC are broad, which allow individuals to share 

whatever they know based on their experiences and do not concern much on its value.  

For the moderating effects, the results found that social interaction ties moderated the 

relationship between perceived fear and knowledge sharing behavior. When individuals have had 

sufficient interactions with others in an ABC, it is easier for him/her to build strong ties. Strong 

ties indicate mutual trust, which will reduce individuals‟ fear. The results also showed that social 

interaction ties moderated the relationship between doubt of knowledge value and knowledge 

sharing behavior. More social interaction ties come from frequent interactions, e.g., follow 

discussions, make comments on others, or give feedbacks to others; which will help to improve 

an individual‟s knowledge self-efficacy or self-worth. However, the results found no significant 

moderating effect of social interaction ties on the relationship between greed and knowledge 

sharing behavior. One potential explanation may be that in the context of low-trust virtual setting, 

even with more interactions, individuals would like to hoard their knowledge.  

 

5.2 Implications 

Results of this study shed light on how contextual and psychological factors derived from social 

capital theory, social exchange theory and public goods dilemma impact individuals‟ knowledge 

sharing behavior. Social interaction ties and enjoyment may be sufficient to motivate individuals 

to share their knowledge. This indicates that when an individual could create more connections 

thus generate strong social ties with other members in an ABC, or, if an individual could get 

more enjoyment from participating in an ABC, she/he is more willing to contribute knowledge. 

For community managers aiming to develop and sustain knowledge sharing behavior, they can 

attempt to create an interactive atmosphere that encourages frequent and close interactions as 

well as personal connections (Abrams et al., 2003). For example, communities could develop 

interactive tools that are convenient for communication. Also, communities could regularly 

recognize the top posters or reviewers, serving as a way to increase individuals‟ enjoyment. In 

addition, communities should focus attention on the creation and maintenance of those core and 

active individuals, whose social interaction ties are usually strong, thus could act as paths 

through which an individual can connect with others.  

Apart from identifying factors that foster knowledge sharing, this study also contributes to unveil 

factors that hinder individuals‟ sharing behavior. Perceived fear and greed played a significant 

role in affecting knowledge sharing behavior, while doubt of knowledge value had a weak 

relationship with it. Furthermore, the impacts of perceived fear and doubt of knowledge value 

were moderated by social interaction ties. This implies that if an individual perceives fear of 

losing or is not confident in his/her ability to provide valuable knowledge, she/he would not 

contribute; however, with the formation of social ties, individuals may reduce fear and increase 

self-efficacy. For community managers, it could be helpful to design some incentive mechanisms 
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to increase individuals‟ recognition that their contributions are crucial for the community, for 

example, managers could make comments to their posts, or follow their discussions. Another 

method is to set collaborative norms such as reciprocity and fairness.  

 

5.3 Limitations and Future Studies 

Several limitations to this study need to be considered. First, the research model was empirically 

tested based on only a single Chinese academic blog community, so the generalizability of the 

results may be limited. Future studies can examine other English ABCs to see whether the 

findings will be similar. A related open question is whether different culture has different 

impacts on individual psychology that affects knowledge sharing in virtual communities. Second, 

the survey method used in this study collected only cross-sectional data and variables were 

measured at the same time, which are not suited to explore bi-directional relationships. A further 

study with more focus on longitudinal data is therefore suggested. Third, this study focused 

mainly on users of ABCs. For those non-users who registered in ABCs but never share 

knowledge, we did not investigate why they do not contribute their knowledge. Future studies, 

which take non-users into account, will need to be undertaken. 
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Abstract 
The growth of online communities, games, and commerce highlights the importance of detecting 

deception in computer-mediated communication (CMC). A variety of data analysis techniques 

have been applied to detecting deception in CMC. However, few studies have looked at 

deception from the time-event perspective. To address the limitation, this research is aimed at 

understanding the survivability of deceivers in group synchronous CMC. Survival analyses were 

used to model and examine possible impacts of group size, productivity, and experience on the 

survivability of deceivers. The empirical results support two of the proposed hypotheses. These 

findings can be used to improve the research and development on deception detection.       

 

Keywords: survivability, deception detection, survival analysis, cox proportional hazard model 

 

1 Introduction 
Deception is defined as communication knowingly transmitted to create a false conclusion 

(Buller et al., 1994). As trends of electronic commerce as well as cyber security assessment 

continue, detecting deception has become a critical part of business management and 

organizational governance. A variety of data analysis techniques have been applied deception 

detection to date. However, few studies have examined deception from the time-event 

perspective. Given that most deception unfolds over time (Buller et al., 1994), this study applies 

survival analysis techniques to predict the survivability of deceivers. 

 

Survival analysis has been widely used to model time to event data. In this study, three factors 

were selected in explaining deception survivability in online groups, including group size, 

productivity, and experience. The empirical results support the hypothesized effects of group size 

and productivity but not experience.  

 

This research makes multifold contributions to deception research. First, it applies survival 

analysis to mathematically model and predict deception survivability in synchronous CMC. 

Second, it identifies group factors that have impacts on online deception. Third, it determines the 

relative effects of multiple explanatory variables on the survival time of a deceiver.  

 

The remainder of the paper is organized as follows. After providing some background 

information, we propose hypotheses for explaining deception survivability. Next, we introduce 

research methods in details. Finally, we discuss the findings of the study and their implications. 

 

2 Background 
In this section, we provide brief background information on deception behavior, deception 

detection, and survival analysis.  
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2.1 Deception Behavior and Deception Detection 

Deception is one of the most challenging and actively researched areas in systems and 

communication.  Two main objectives of deception research are to identify reliable behavioral 

indicators of deception and to detect deception. In the first line of research, it is assumed that 

there are certain behaviors of deceivers that are different from those of truth tellers. These 

behaviors are subject to the influence of the characteristics of the deceiver, the message, the 

mode of communication, the time and external factors. The current study is focused on 

synchronous computer-mediated group communication. Despite of an extensive research on 

deception behavior in face-to-face communication and an emerging literature on online 

deception behavior (Zhou et al., 2004a; Zhou, 2005; Zhou and Sung, 2008), the objective of the 

previous research was to predict deception intent or success instead of survivability. This study 

fills in the gap by aiming to explain deception survivability. 

 

In the second line of research, several researchers have developed either descriptive or predictive 

models for detecting deception in CMC using techniques such as logistic regression, neural 

networks, and decision trees (Zhou et al. 2004b). Although these models improve the predictive 

accuracy way above the chance, their results are often not interpretable. Moreover, traditional 

statistical methods hold assumptions on data distribution, which are usually not satisfied in the 

deception domain (Zhou and Sung, 2008).  

 

2.2 Survival Analysis 

Survival analysis, also known as reliability theory, duration analysis, or duration modeling, 

models "time to event data" (Ma and Krings, 2008). In view that deception unfolds over time in 

continuous online communication; survival analysis seems a good fit for modeling online 

deception. In addition, compared with conventional statistical models, survival analysis can work 

with censored as well as non-normal data sets (Kleinbaum and Klein, 2005) and can provide 

quantitative interpretability of the effects of explanatory variables. 

 

Survival analysis tries to predict the expected "survival time" of the subject based on the 

occurrence of events and their associated time. Survival function  expresses the probability 

of a certain subject surviving beyond a specified time, as defined in Equation (1). 

  

, (1) 

 

where t  T (T  (0,)) denotes individual survival times, and  continuous distribution of 

. Opposite to survival function, hazard function  measures the risk of not surviving for 

another infinitesimal small time given that the subject has survived till time t.  

 

Kaplan-Meier estimator (Kaplan and Meier, 1958) was selected to estimate the survival function 

 in this study as it can deal with nonparametric information as well as censored data. The 

method usually produces a graph known as the survival curve. To compare the survival curve of 

two or more groups, logrank test is commonly performed that compares the hazard functions of 

the groups at each observable event time. Complementary to the logrank test, proportional 

hazards model (Cox, 1972) explores the effects of explanatory variables on the survival times (or 

the hazard functions).  
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3 Hypothesis Development 
 

3.1 Group Size 

Researchers have studied the influence of group size in a variety of context such as idea 

generation (Nunamaker et al., 1991), collective action (Oliver and Marwell, 1988), and 

individual vigilance (Roberts, 1996), and behavior in mixed motive games (Liebrand, 1984). For 

instance, it has been posited that it is more difficult for larger groups to sustain voluntary 

collective action (Oliver and Marwell, 1988). Studies have also shown that individual vigilance 

and scanning frequencies decrease with the increase in group size (Roberts, 1996). As a result, 

animals with increasing group size reduce their alertness and fail to detect approaching predators. 

Therefore, group size is expected to have a negative effect on the susceptibility of receivers and 

inversely a positive effect on deceiver’s survivability. Thus, we propose the first hypothesis: 

H1: Group size has a positive effect on the survivability of the deceiver. 

 

3.2 Productivity 

Deceivers have been found to produce more words than truth-tellers in an asynchronous CMC 

(Zhou et al., 2004a). The high productivity of deceivers may be attributed to the fact that 

deceivers try to mingle and foster trust with receivers in an online setting by building up rapport 

and making others believe that they are telling the truth. In addition, the deceiver will also need 

to take time to slowly inject deceptive communication into other genuine communication so as to 

avoid or minimize any suspicion on the part of receivers. The execution of this kind of strategy 

generally requires the deceiver to produce more information in group communication. Further, 

high productivity would increase the influence of the deceiver on receivers, persuading others 

into collaboration on the deception task. Therefore, we propose the following hypothesis: 

H2: Productivity in communication has a positive effect on the survivability of the deceiver. 

 

3.3 Experience 

Many studies have been performed over the years that analyze the effects of experience on the 

outcome of a task by participants (Shih et al., 2006). Channel expansion theory (Carlson and 

Zmud, 1999) posits that a set of evolving, knowledge-based experiential factors can influence the 

perceived richness in communication. As a result, prior experience generally helps participants 

perform better in a given environment. For instance, a deceiver who is more experienced with a 

communication environment is better able to predict the intention of other members based on 

their message posts and better adapt his/her messages to group communication to improve their 

credibility. Learning the nuances of the communication task may help the deceiver become 

proficient at surviving the detection. On the other side, this type of adaptation attributed to past 

experience is difficult for other group members to decipher, which further enhance the deceiver’s 

survivability. Thus, we propose that:  

H3: Experience has a positive effect on the survivability of the deceiver. 

 

4 Method Design 
 

In this study, we chose online mafia game as the task environment because deception is naturally 

blended into the group task. The game is played between two groups of people: an informed 

minority known as the mafia (i.e., deceiver), and an uninformed majority known as the villagers 
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(i.e. receivers/truth-tellers). The role of mafia in the game is to deceive other group members so 

that he/she could survive till the end of the game. The role of villagers is to identify the mafia 

player. The game goes by runs. During each run, a group of players locate the mafia through 

group discussion in a public online chat room. At the end of the discussion, everyone votes for a 

mafia suspect and the one who received the highest votes would be eliminated. The game 

continues until the mafia is caught or all the villagers are eliminated. A total of 150 games were 

downloaded and randomly selected from the game web site. Their group sizes range from 7 to 9. 

 

The predictor and response variables are defined as the following. 

 Survival time is defined as the number of runs that the mafia has survived before being 

identified by the villagers.  

 Experience is measured as the total number of games in which the mafia has played the 

same role prior to the current game.  

 Group size is measured as the total number of players in a game.  

 Productivity is defined as the average number of massages communicated by the mafia 

player per run. 

 Survival event is defined as whether the mafia remains alive or not at the end of a game.  

 

5 Analyses and Results 
The descriptive statistics of the dataset is reported in Table 1. R statistical package was used as 

the analytical tool.  

  

Table 1. Descriptive statistics 

Variable Mean Standard Deviation 

Group Size 8 0.82 

Survival Time 3.467 1.0 

Productivity 5.617 2.93 

Experience 215.19 439.57 

Survival Event 0.5133 0.50 

 

A plot of survival curves of KM estimate shows that there are three distinct groups in terms of 

survival times. This observation is supported by the result of log rank test, which indicates that 

there is significant difference between group sizes with respect to the survival time (p<.001). The 

results of a multivariate Cox proportional hazard model that included group size, productivity 

and experience as covariates are reported in Table 2. Based on the value of the regression 

co-efficient of group size (i.e.-0.7244) while controlling for the other two covariates, group size 

has a negative effect on the hazard rate of the deceiver. Thus, hypothesis H1 is supported. 

Similar analyses were performed on productivity and experience. The results of the log rank test 

show that there is a significant difference between different levels of productivity (p< 0.001). In 

addition, the result of the Cox proportional hazard model that includes productivity as the 

independent variable, while controlling for group size and experience (See Table 2), shows that 

productivity is negatively correlated with the hazard rate. Nonetheless, it is shown from the 

results of two tests that experience has no impact on the survival times (p > 0.05). Thus, 

hypothesis H2 is supported and H3 is not supported. 
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Table 2: Result of Cox-proportional hazard model 

Variable Regression 

coefficient(b) 

Standard 

error 

p-value exp(coefficient): 

hazard ratio 

95% CI for 

hazard ratio 

Group size -0.7244 0.1556 3.25e-06*** 0.4846 0.3572-0.6575 

Productivity -0.1314 0.0481 0.00631** 0.8768   0.7978-0.9636 

Experience 0.0002 0.0002 0.30114 1.0003 0.9997-1.0008 

Note: *** significant at .001 level, ** significant at .01 level 

 

 

6 Discussion 
The results of this study show that there is a positive impact of group size and productivity on the 

survival time, and there is no relationship between experience and the survival time. This finding 

on group size is in line with previous research on vigilance which shows that a large group 

reduces the vigilance of individual group members. The finding on productivity suggests that a 

deceiver is more likely to survive the deception if he communicates more. However, the finding 

on experience seems counter-intuitive. One possible explanation is that the CMC environment 

restricts the number of outgoing and incoming behavioral cues, making it hard for the deceiver to 

gain experience. Another one is that the dataset does not provide sufficient delineation for 

experience of different deceivers.  

 

The findings of this research contribute to multiple relevant fields. This study extends the 

traditional electronic group research from cooperative groups to non-cooperative groups with the 

presence of a deceiver. In addition, the study of deception in online groups not only expands the 

context of online deception research but also allows us to look into new factors in explaining 

deception. Further, modeling online deception using survival analysis not only seems to be a 

better fit than traditional statistical methods but also provides multiple benefits such as model 

interpretability and handling non-normal and censored data.  

 

By understanding the factors that influence the survivability of a deceiver in synchronous online 

groups, organizational or informal groups who are interested in deception detection may consider 

minimizing the group size by only including the key members. In addition, as online group 

communication continues, group members should be on alert of those who are highly verbal.  

 

7 Conclusion and Future Work 
The study identified group size and productivity as influential factors in explaining the 

survivability of deceivers. This research may be continued in several directions. First, additional 

explanatory variables may be incorporated into the explanation of survivability of deceivers. In 

addition, the measurement of experience should reflect participants’ full experience. Second, this 

study did not consider the characteristics of receivers in online groups, which would be an 

interesting issue for future exploration. Third, survivability is central to but different from 

deception success. Thus, it would be worthwhile to compare the influential factors between 

survivability and success. Lastly, the generality of the findings would be enhanced if we could 

verify the findings of this study in other type of CMC environments that involve deception. 
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Abstract 

 
Online in-stream video advertising is a type of forced exposure, which may attract viewers’ 
attention while threaten their freedoms. Because gaining consumers’ attention and generating 
favorable attitudes are two key advertising objectives, there is an important need for 
understanding the effects of video ads characteristics and advertising context on consumers’ 
memory and attitudes. This study aims to explore the effects of ad placement and ad-context 
congruity on perceived intrusiveness of online video advertising and ad recall. Attitudes toward 
both the ad and the host website are proposed to be induced by perceived intrusiveness. 
 
Keywords: Online video advertising, Perceived intrusiveness, Ad recall, Ad-context congruity, 
Ad placement 
 
 

1. Introduction 
The quantity of videos on the Internet is increasing rapidly along with the dramatical growth of 
video viewing. Motivated by the huge business opportunities, as well as the advantages of the 
video format of information representation, online video advertising has become popular with 
marketers and advertisers. 

Typically, a video ad is played from a video player or in a banner ad placement. The former 
is called in-stream video ad, which can be shown prior to the video being viewed (pre-roll), 
during the video (mid-roll), or at the end of the video (post-roll). For pre-roll and mid-roll 
in-stream video ads, viewers are prevented from skipping them. This forced exposure may elicit 
a viewer’s involuntary attention (Kahneman 1973), which would result in positive effects such as 
greater processing and increased memory for the ad message. However, it interrupts a viewer 
viewing the video content and could also lead to a negative perception of the ad as intrusive, 
which may further results in consumer irritation and negative attitude formation. Both gaining 
consumers’ attention and generating favorable attitudes are two key advertising objectives. Thus, 
an important theoretical and practical issue for online in-stream video ads is how to minimize the 
negative perceptions while taking advantages of the potential effective benefits. 

The purpose of this study is to investigate the potential effects of ad placement and 
ad-context congruity on memory for advertising and perceived intrusiveness, which may further 
influence consumers’ attitudes. 
 

2. Theoretical Development 
2.1 Perceived Intrusiveness of Advertising 
The same ad is annoying to some viewers but not all consumers. A possible explanation for this 
is the degree to which the ad interrupts the goals of viewers, or their perceived intrusiveness. 
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Intrusiveness should be considered as a cognitive process in which consumers may recognize ads 
as disturbing (Li et al. 2002). Therefore, advertising itself is not intrusive, but rather, the 
advertising must be perceived as contrary to the goals of the viewers, to be considered intrusive. 

Prior research regarding online advertising has investigated antecedents and consequences 
of perceived intrusiveness. Many researchers have indicated that when ads provide value either 
in the form of information or entertainment, they are perceived as less intrusive (e.g., Edwards et 
al. 2002; Kim and Sundar 2010). Ritter and Cho (2009) found that ads placed at the middle of a 
podcast were perceived as more intrusive than those placed at the beginning of the podcast. On 
the other hand, it has been demonstrated that perceived intrusiveness of advertising has an 
impact on ad irritation, ad avoidance, attitude toward advertising, and attitude toward host 
website (e.g., Edwards et al. 2002; McCoy et al. 2008; Kim and Sundar 2010). 
 
2.2 Ad-Context Congruity and Context Effects 
Congruity, also called “consistency” or “relevance”, between an ad and its context has been 
considered by many researchers. It can be defined as a matching of content, or a matching of an 
affective, emotional, or pathos execution style or tone in ads and media vehicles. In this study, 
ad-context congruity in online video advertising is defined as thematic congruity, that is, the 
degree to which a video is thematically similar to accompanying in-stream video ads. 

Several studies have been conducted on the influence of context on advertising 
effectiveness. However, the findings are inconsistent. With regard to the effect of ad-context 
congruity on memory for advertising, there are two contrasting perspectives in the literature. On 
the one hand, people’s attention may be attracted to congruent ads, because the subject of the ad 
is already in their mind. This process, in which attention is unconsciously and automatically 
drawn to a relevant message based on what is already brought to mind by preceding messages, is 
called cognitive priming (Yi 1990). Research has revealed that ads are remembered better when 
placed in a magazine/program of similar content than when placed in an incongruent 
magazine/program (Moorman et al. 2002; Gunter et al. 2002). When banner ads were relevant to 
the content of host website, consumers’ brand recall increased significantly (Yaveroglu and 
Donthu 2008). 

On the other hand, it has been proposed that incongruent ads might be more prominent and 
lead to better ad recall (New 1991). If the ad evokes attributes inconsistent with the context, it 
may stimulate more internal processing and, thus, be remembered more. Furnham et al. (2002) 
used cognitive interference to explain their findings that recall of car ads in the food program 
was significantly better than of food ads in the food program. Moore et al. (2005) explored the 
effect of the congruity between banner ads and the website on attention. Their results indicated 
that incongruity had a more favorable effect on recall and recognition than congruity. 
 
2.3 Research Model and Hypotheses 
Based on prior research, we hypothesize that the placement of in-stream video ads and 
ad-context congruity will have significant effects on perceived intrusiveness and ad recall, and 
perceived intrusiveness will negatively affect attitudes toward ad and host website. Figure 1 
presents the model of this research. 

As emphasized above, online in-stream video advertising is a type of forced exposure. 
Because a viewer can easily skip an ad placed at the end of a video, and it will not receive the 
viewer’s full attention, this study only looks at placement of video ads as pre-roll and mid-roll 
ads. The theory of psychological reactance (Brehm 1966) suggests that when a person’s expected  
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Figure 1. Research Model 

freedom is being threatened, a psychological state termed “reactance” is aroused. This theory 
indicates that forced exposure of advertising will result in negative perceptions such as perceived 
intrusiveness. Edwards et al. (2002) stressed that the intensity or focus of a person’s cognitive 
process may moderate perceived intrusiveness. In the activity of video viewing, a viewer is more 
mentally engaged during viewing a video than at the beginning of the video. Viewers’ cognitive 
intensity is likely to be higher when mid-roll ad is displayed than when pre-roll ad is played. 
Because of the focus, viewers would perceive mid-roll ads as more intrusive than pre-roll ads. 
Furthermore, viewers’ high cognitive intensity could generate an enhanced orientation toward 
what they are viewing. This enhanced orientation does not cease immediately when the video 
content is interrupted by an ad but remains activated to some content, which results in better 
processing of the ad content (Lloyd and Clancy 1991). Thus, we hypothesize: 

H1: Mid-roll video ads will be perceived as more intrusive than pre-roll video ads. 
H2: Mid-roll video ads will lead to greater ad recall than pre-roll video ads. 
When faced with advertising, online users may regard the degree of congruity between the 

advertising content and the editorial content as valuable (Edwards et al. 2002). Ads perceived of 
high value would not be considered threats to consumers’ freedom, while ads incongruent with 
the context could create added mental processing demands and be perceived as noisy. We 
therefore hypothesize: 

H3: In-stream video ads that are congruent with the context will be perceived as less 
intrusive than ads that are incongruent. 

Cognitive priming and cognitive interference provide two contrasting explanations of the 
relationship between ad-context congruity and memory for ad content. Zanjani et al. (2011) 
examined task orientation as a moderator of this relationship. The results showed congruity 
increased ad memory for information seekers, whereas it had no effect for surfers of an 
e-magazine. Compared with other ad formats, one significant feature of online video advertising 
is that advertisers can precisely control the viewing process of consumers by ad placement. As 
viewers’ focus varies in different video viewing phases, consideration of viewers’ cognitive 
intensity may clarify which effect (priming or interference) assumes precedence for different ads 
(pre-roll ads or mid-roll ads). Before the video is displayed, viewers’ cognitive activity is already 
motivated to the subject indicated by the video name and/or the theme of the host website. 
Therefore, if the pre-roll video ad is congruent with the video with regard to the content, the 
priming effect is expected to influence viewers’ information processing. But on the other hand, 
as viewers’ cognitive intensity increases along with the ongoing playing of the video, they 
become more concentrated on the video content. Thus, if the mid-roll ad is thematically 
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congruent with the video being viewed, viewers are less likely to remember the ad content, 
because the memory of relatively abundant information of the video interferes with the 
processing of the less and similar information of the ad. In this situation, high incongruity 
between the mid-roll ad and the video could be considered novel and draw viewers’ attention. 
Therefore, we hypothesize: 

H4: For pre-roll video ads, ad-context congruity will increase ad recall; but for mid-roll 
video ads, ad-context congruity will decrease ad recall. 

Researchers have repeatedly found that consumers are especially reactive to the interruptive 
nature of ads, then leading them to form negative attitudes toward ads (David and Donald 1985; 
Edwards et al. 2002). The more intrusive an ad is perceived, the more likelihood of ad avoidance 
is induced. MacKenzie and Lutz (1989) argued that feelings of annoyance and intrusiveness 
could result in negative attitudes toward the ad, which can then affect brand perceptions and 
attitudes. Thus, we propose: 

H5: The greater the perceived intrusiveness of the in-stream video ad, the less favorable the 
attitude toward the ad. 

Website owners have a responsibility to balance revenue gained from ads against the 
potential for disenfranchising their users. McCoy et al. (2008) observed that users’ attitudes 
toward the website would become more negative if they were irritated by intrusive ad on the site. 
Users’ perception of intrusiveness of ads will ruin the overall user experience on the host website, 
and generate a negative impression about the site. Therefore, we hypothesize: 

H6: The greater the perceived intrusiveness of the in-stream video ad, the less favorable the 
attitude toward the host website. 
 

3. Method 
An experiment will be designed to investigate how ad placement and ad-context congruity 
influence consumers’ ad recall, perceived intrusiveness, and attitudes toward ad and host website. 
This study will employ a 2×2 factorial design where ad placement (pre-roll vs. mid-roll) and 
ad-context congruity (congruity vs. incongruity) will be used as treatments. About 240 
undergraduate students will be recruited to participate in the experiment. 
 

4. Discussion and Potential Contributions 
With the continued development of online video advertising, there is an increasing need for 
understanding online video viewers’ information processing, as well as the efficacies of video 
advertising characteristics. In-stream video ads could attract viewers’ attention and lead to 
increased memory for ads. But this forced advertising is more likely to be considered threats to 
viewers’ freedoms. Because not all forced exposure may be unwelcome, discovery of the means 
by which perceived intrusiveness can be minimized may increase the efficacy of online in-steam 
video advertising which has the potential advantage of enhancing consumers’ ad memory. 

This study is expected to provide both theoretical and practical contributions. Theoretically, 
the research findings will augment existing understanding of antecedents and consequences of ad 
intrusiveness. Researchers will also know if the contrasting explanations of cognitive priming 
versus cognitive interference can be resolved by considering ad placement as a moderator in 
online video advertising. Practically, our results will guide advertisers to make better decisions 
about where to put on what video ads. Web designers will become more aware of the impacts of 
in-stream video ads. Host website administrators will also understand better how to avoid 
irritating their users when they are gaining revenue from video adverting. 
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Abstract 
 
This paper considers two revenue models, advertising model and brokerage model, and studies 
how the revenue model affects a platform's revenue, buyers' payoffs, sellers' payoffs, and social 
welfare. We find that matching probability on a platform plays a critical role in determining 
which revenue model can generate more revenue for the platform, provided a significant 
proportion of space being dedicated to advertising under the advertising model: if the matching 
probability is high, the brokerage model generates more revenue for the platform than the 
advertising model and otherwise, the advertising model generates more revenue. Sellers are 
better off under the advertising model in most scenarios. The only exception is that when the 
matching probability is low and platform dedicates a large space to advertising, those sellers 
having the payoffs similar to the marginal advertiser (who is indifferent in advertising or not) 
can be worse off under the advertising model. Buyers are always better off and social welfare is 
higher under the advertising model. 
 
Keywords: Revenue Models, Two-Sided Market, C2C Platform 
 

1. Introduction 
eBay.com, the leading online consumer-to-consumer platform in the United States, has been 
establishing its business for almost two decades. Consumers can shop on eBay platform without 
any fee, and sellers pay eBay on a transaction basis. Arguably, eBay was one of the biggest 
innovations and successes in the early e-commerce period. In contrast, Taobao.com, the leading 
online consumer-to-consumer platform in China, started its business in 2003. While Taobao and 
eBay share many similar design features, Taobao adopted a radically different revenue model. In 
addition to providing free service to consumers, Taobao offers the basic platform service to 
sellers for free as well. Meanwhile, Taobao offers an advertising/promotion service to monetize 
the traffic, and sellers can pay to participate. In other words, different from eBay (but similar to 
Google search result pages), Taobao provides two lists: one is an “organic” listing (typically on 
the left of each page) in which sellers are listed for free, and the other is a “paid” listing 
(typically on the right of each page) in which sellers pay Taobao to increase their exposure to 
potential buyers. Taobao has been one of the biggest successes in the Chinese e-commerce sector. 
The disparity in the revenue models associated with the two largest and most successful online 
marketplaces engenders many puzzles. Which revenue model is more suitable for an online 
platform? How should a platform choose and design a revenue model? This paper aims to 
answer these questions. 
 
Our study is related to two-sided market literature (Jullian 2006, Rochet and Tirole 2003) and the 
literature on advertising-supported online businesses (Casadesus-Masanell and Zhu 2010). 
Different from them, in our setting the basic platform service and advertising service serve the 
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same purpose of presenting sellers to potential buyers, and thus our analysis and insights depart 
from theirs. 
 

2. Model 
We consider an online platform with multiple sellers on one side and multiple buyers on the 
other. The platform provides matching as well as other necessary services to facilitate 
transactions between sellers and buyers. Consistent with popular online platform practices such 
as in eBay and in Taobao, buyers can participate without any cost. For sellers, we consider two 
different revenue models: a brokerage model and an advertising model. Under the brokerage 
model, sellers pay a transaction fee t for each sale. Under the advertising model, sellers can 
participate in the basic platform service for free, and, in addition, they can pay   to participate 
in an advertising or promotion service provided by the platform to increase their exposure to 
potential buyers. The brokerage model resembles eBay's practice, and the advertising model 
resembles Taobao's practice. 
 
A mass of sellers with measure 1 may sell their products through the platform. Each seller is seen 
as selling a different product, and sellers have different fixed cost k of providing their products 
through the platform. We assume that sellers' fixed costs follow distribution F(k). A mass of 
buyers with measure 1 may buy products through the platform. Accessing the platform involves 
opportunity costs for the buyers. We denote the opportunity cost as c, which follows distribution 
B(c). We assume that both B(c) and F(k) satisfy uniform distributions with support [0,1]. 
 
Let m be the mass of buyers and n be the mass of sellers participating on the platform. A buyer's 
probability of finding her trading partner on the platform depends on whether her partner is on 
the platform, and, if so, whether the buyer can find the selling partner on it. In general, the more 
sellers participate, the more likely a buyer's trading partner is on the platform. We assume that 
the probability of a buyer's trading partner being on the platform is equal to the mass of 
participating sellers n. Under the brokerage model, we assume that sellers are listed without 
differentiation, and each seller receives the same exposure level p, which determines how likely 
her product is noticed by buyers. In other words, a buyer can find her trading partner with 
probability p, (0,1)p , conditional on the partner's being on the platform. Thus, under the 
brokerage model, the number of pairs of trading partners meeting on the platform is mnp, given 
the numbers of participants. For ease of exposition, we simply assume that when a potential 
buyer finds her trading partner, the trade occurs. Then, the number of transactions is also mnp. 
Introducing trading probability just adds an additional parameter and does not change the results. 
We call p the base probability for a buyer to find her trading partner, or the matching probability. 
The base probability depends on buyers' online skill and experience, as well as the quality of the 
search function provided by the platform, among others. 
 
Under the advertising model, advertised sellers get more exposure than unadvertised ones and 
are more likely to be noticed by potential buyers. If we denote p1 as the exposure that an 
unadvertised seller receives and p2 as the exposure that an advertised seller receives, we 
generally have p1 < p2. We denote 'n  as the mass of sellers who participate in the advertising 
service. For a fair comparison, we assume that the advertising model itself does not increase the 
number of pairs of trading partners from the brokerage model. Meanwhile, notice that the 
platform considered in this model is a dedicated trading platform, and buyers come to the 
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platform to find their trading partners. We thus assume that when the advertising is mild and no 
advertised sellers are “over-exposed” (such that p2 < 1), advertising does not decrease the 
number of pairs of trading partners either. Then we have 1 2[( ') ' ]m n n p n p mnp   , or 

1 2( ') 'n n p n p np       (1) 

In a sense, advertising acts as an exposure reallocation device: the total exposure to a buyer is np, 
and the advertising shifts the exposure more toward the advertised sellers. As a result, the 
advertised sellers are more likely to be noticed by buyers than unadvertised sellers. The above 
equation can also be interpreted as that when the advertising is mild, the (weighted) average 
matching probability is the same under the two revenue models. By simple algebra, we can 
derive 

2 1 / 'p p apn n       (2) 

which measures the additional exposure gained from advertising. 
 
Because p1 < p2, by Equation (1), we have p1 < p, and, without loss of generality, we can let p1 = 
(1 )a p , where [0,1]a  reflects the proportion of space dedicated to advertising. By Equation 

(2), we have 2 (1 ) / 'p a p apn n   . When considerable space is dedicated to advertising (i.e., 

a is large) or when a relatively small number of sellers is participating in the advertising service 
(i.e., '/n n  is small), p2, as previously defined, technically would go above 1. In this case, the 
advertised sellers are “over-exposed” to buyers; that is, the advertised sellers are noticed by 
potential buyers with probability 1, and the advertised sellers are exposed more than what is 
necessary to make them being noticed by potential buyers with probability 1. We call this case 
excessive advertising. In the excessive advertising case, some “attention” from buyers is wasted, 
and the number of pairs of trading partners is 1[ ( ') ']m p n n n  . The number and also the 

(weighted) average matching probability in this case is lower than that under the regular 
advertising case (with 2 1p  ). 

 
We denote by s the expected surplus that a buyer derives from finding her trading partner and by 
 the expected profit that a seller derives from finding her trading partner. We simply assume 

1s   and 1   to exclude some less interesting cases. Under the brokerage model, the 
expected payoff that the buyer derives from participating in the platform is nps c , and the 
expected payoff that a seller derives from participating in the platform is ( )mp k t   , where k 
is the seller's fixed cost and t is the transaction fee paid to the platform. 
 
Under the advertising model, the expected payoff that a buyer derives from participating in the 
platform is 1 2[( ') ' min{ ,1}]n n p n p s c   , where 1 2[( ') ' min{ ,1}]n n p n p   is the probability 

that the buyer can find her trading partner---the probability of finding the partner from 
unadvertised sellers plus the probability of finding the partner from advertised sellers. 
 
The expected payoff that a seller derives from participating in the platform is  

 1 2 1min{ ,1} ( )m p I p p k I           (3) 

where I , {0,1}I  , indicates whether a seller participates in the advertising service. When a 
seller choose not to participate in the advertising service (i.e., 0I  ), the seller's expected payoff 
from participating in the platform is 1( )mp k  . When a seller choose to participate in the 
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advertising service (i.e., 1I  ), the seller's expected payoff from participating in the platform is 

2[ min{ ,1}( ) ]m p k   . The benefit of participating in the advertising service is the additional 

exposure 2 1(min{ ,1} )p p , at the cost of  . 

 
The sequence of events in the game is as follows. The platform owner first announces its revenue 
model and its fee structure (i.e., advertising fee   under the advertising model or transaction fee 
t under the brokerage model). Then, the potential sellers decide whether to participate in the 
platform, and under the advertising model they also decide whether to participate in the 
advertising service. Meanwhile, the consumers decide whether to participate in the platform. 
Finally, transactions take place between sellers and buyers. 
 

3. Equilibrium Analysis  
We can derive the equilibrium payoffs of participating players and the platform under the 
brokerage model and under the advertising model. Next, we compare the platform's revenues 
under the two revenue models and study the conditions under which the advertising model can 
generate more revenue than the brokerage model. We also examine the sellers' payoffs, the 
buyers' payoffs, and the social welfare under the two revenue models. 
 
Proposition 1 When ( )p p a , the brokerage model generates more revenue than the 
advertising model; when ( )p p a , the advertising model generates more revenue, where  

0 [0,4 / 27]

27 4
( ) [4 / 27,8 / 23]
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if a
ap a if a
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in which ( )p a  is determined by 2 3 2 3/2 2[ 2 3 3 2 2(1 ) ] 4 p              and 
1 (1 )a p    . 

 
Figure 1(a) shows the curve ( )p a  and illustrates the comparison results. When the space 
dedicated to advertising a is very small, the brokerage model always generates more revenue 
than the advertising model. This is because under the advertising model, the platform's revenue 
comes from the advertising space a and the organic space is offered for free. When the space 
dedicated to advertising is very small, the revenue generated from advertising is limited. As a 
result, the advertising model generates less revenue than the brokerage model in which each 
transaction is charged by the platform. 
 
When significant proportion of space is dedicated to advertising, this finding indicates that the 
matching probability with which buyers find sellers plays a critical role in determining which 
revenue model is better. If the matching probability is high, the brokerage model generates more 
revenue than the advertising model; Otherwise, the advertising model generates more revenue. 
The intuition is as follows. Under the brokerage model, when the matching probability that 
buyers will find their trading partner is low, buyers' payoffs are low and thus a small number of 
buyers participate. In addition, given a potential trading pair being on the platform in the first 
place, the likelihood of trading is also lower. Therefore, the probability of finding partners 
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monotonically affects the platform's revenue: the higher the probability, the higher the platform's 
revenue. Under the advertising model, the probability on the buyer side also has a similar 
effect---high matching probability tends to induce more buyers to participate in the platform. 
However, in sharp contrast to the brokerage mode, when the probability of the seller's being 
noticed by buyers is low, the advertising service is highly valuable to sellers; the platform thus 
can charge a high price and earn high revenue. This difference---the change in the platform's 
revenue occurring with the change of the probability of sellers being noticed by 
buyers---explains the existence of the cutoff: Once the probability falls below a certain threshold, 
the advertising model generates more revenue than the brokerage model. 
 

 
(a) Revenue Comparison (b) Sellers' Payoffs (c) Social Welfare 

Figure 1: Equilibrium Comparison under the Two Revenue Models 
 
This finding might also be used to explain the different business practices established by Taobao 
in China and by eBay in America. When Taobao started its business in 2003, the matching 
function, enabled by the underlying search function and categorizations, was in a less advanced 
stage than eBay's. More importantly, e-commerce was a relatively new phenomenon, and 
consumers were less experienced and less skillful in shopping online. These factors all contribute 
to a low probability of buyers finding trading partner on the platform. Therefore, Taobao's use of 
the advertising model made---and makes---economic sense. 
 
We next examine sellers' payoffs under the two revenue models. We denote as Bk   the cost of 

the marginal seller under the brokerage model who is indifferent in participating or not. Similarly, 
we denote as Ak  the cost of the marginal seller under the advertising model. 

 
Proposition 2 (a) The sellers with costs in ( , )B Ak k   are better off under the advertising model. 
(b) For sellers with costs in [0, ]Bk , if ( )p p a  , all of them are better off under the advertising 
model; If ( )p p a  , the sellers with cost  5 / [3(3 2 )],(9 5) / [9 3]k p p a a      are worse 
off under the advertising model and other sellers are better off, where  
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Figure 1(b) shows the ( )p a  curve and illustrates the results. The intuition for Part (b) is as 

follows. First, the seller with cost Bk  is better under the advertising model, because under the 

brokerage model she is the marginal seller who is indifferent in participating or not and earns 
zero payoff, whereas under the advertising model, she earns positive payoff (by participating the 
basic platform service for free). Because of the continuity in their payoff functions, those sellers 
with costs close to Bk  are also better off under the advertising model. Second, the sellers with 

costs close to zero are also better off under the advertising model. Compared to the brokerage 
model, advertised sellers under the advertising model benefits from the increased exposure. 
Under the brokerage model, each seller gets same exposure. Under the advertising model, 
advertised sellers receive more exposure than that under the brokerage model because 
advertising essentially shifts buyers' attentions more toward the advertised sellers from 
unadvertised sellers. The sellers with very low fixed who participate in the advertising service 
benefit more than their high-cost counterpart advertisers because of their different profit margins. 
As the optimal advertising fee is the result of considering the average benefit from advertising 
for different sellers, the advertisers with very low cost benefit more than average and are better 
off under the advertising model. 
 
The sellers with costs in between might be worse off under the advertising model when the space 
left for organic listing is limited and matching probability is low. First, when the organic space is 
small (and advertising space is large), the value of free organic listing is limited because of the 
limited exposure. As a result, the payoff under the free organic service might be not as good as 
that under the brokerage model even though sellers pay transaction fee for each sale. Second, 
when the matching probability is low, the advertising service is very valuable and in equilibrium 
the advertising fee is not proportionally low and could be even high. As a result, participating in 
the advertising service for those with intermediate cost may not benefit them a lot because of 
relatively high advertising fee, and thus the payoff with advertising might be not as good as that 
under the brokerage model. 
 
We can similarly examine buyers' payoffs and social welfare under the two revenue models. 
 
Proposition 3 Buyers are better off under the advertising model. The advertising model 
generates more social welfare than the brokerage model.  
 
It is worth highlighting that, compared to the brokerage model, the advertising model may lead 
to a win-win-win result in equilibrium; that is, the platform, the (participating) sellers, and the 
(participating) buyers may all be better off under the advertising model at the same time. Figure 
0 depicts the win-win-win area in the ( , )a p  space; that is, ( ) ( )p a p p a  . By Proposition 
1(c), when ( )p p a , the platform is better off under the advertising model, and by Proposition 
2, when ( )p p a  , all participating sellers are better off as well. Meanwhile, by Proposition 3, 
buyers are always better off under the advertising model. Therefore, when both conditions are 
satisfied, the win-win-win outcome occurs. The win-win-win result is possible because the 
advertising model generates more social welfare and thus the total “pie” is bigger under the 
advertising model. 
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Abstract 

We propose a viable procedure to mine opinions from a large collection of text in this paper and 
demonstrate how this procedure can be applied in customer relationship management. Using 
transcripts of B2B e-market calling center, we examined the role of customer service on business 
performance. Via the proposed procedure based on sentiment analysis, we found significant 
evidence of multi-dimension in evaluation of customer service and the source power of business 
from customer service perspective. 
 
Keywords: Customer service, Sentiment analysis, Business performance 
 
1. Introduction 
In today's marketplace, it is difficult to gain competitive advantage solely on the basis of product 
differentiation. Price, Position and Promotion - the other three of the four traditional marketing 
P's have likewise become more difficult to capitalize upon because the prevalence of available 
information on the Internet has made the range of competitive options nearly limitless. It is a 
harsh reality as nowadays customers can switch vendors with a few clicks of a mouse, especially 
in Internet-based business. In this way, customer satisfaction becomes one of top-of-mind issues 
concerned by every business.  
 
Clearly, making a significant and sustained commitment to measure and improve customer 
services can help businesses prevent defection and promote customer loyalty. Lovelock and 
Wright define customer service as, “…creating and delivering the service in the customer’s 
presence, providing information, taking reservations and receiving payment…” (Lovelock and 
Wright, 1999). According to Turban et al. (2002) :"Customer service is a series of activities 
designed to enhance the level of customer satisfaction - that is, the feeling that a product or 
service has met the customer expectation."  
 
Customers may expect the interaction with a firm at every phase of buying to get proper services 
(i.e., pre-purchase, purchase, and post-purchase).Companies tend to respond to their customers’ 
needs in different ways, from customer avoidance to resource integration, “i.e, using customer 
service to maintain an ongoing connection with the consumer”. Not like a standard product, the 
customers service itself is always human orientation. Though different companies or employees 
approach customer services differently, we argue that customer's response to customer services 
can reveal their intension to retain in the company’s services. In this paper we are to study the 
distance between company’s service and customers’ response. This raises an interesting question, 
how the customer service drives the business performance?  
 
A review of contemporary literature reveals a lack of systematic research on the impact that 
customer response has on business performance. Rust et al. (2002) found that firms focusing 
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primarily on market investment such as customer services have a higher return on investment 
than firms who focus primarily on cost reduction. Some previous researches focus on measuring 
customer service itself (Merrilees 2007). It usually was computed as a composite index made up 
of several items, which are not phase-specific and reflect various factors associated with 
customer perceptions of frontline employee (e.g., problem-solving skills, and ability to create an 
atmosphere of assurance, behave in a respectful manner, show courtesy, provide personal 
attention, and anticipate customer needs, etc). This operationalization is in line with several other 
studies, for example, that of Olorunniwo and Hsu (2006), which was also conducted within the 
banking industry, and that of Swoboda et al. (2007), which was an intersectorial study. Items 
were anchored by good/bad service opinions and to what degree the respondents would agree 
with the statements provided. 
 
In this paper, we setup a two-step research process. In the first step, we propose a new 
methodology (and procedure) to extract sentiment polarity and the degree of polarity from large 
collections of texts. In the second step, we illustrate an experience study investigate customer 
service metrics and the impact of customer's responses on contact retention, in which we provide 
evidence of the multi-dimensions of customer service in explaining business performance based 
on B2B E-market calling center data. 
 
2. The Methodology with the Sentiment Analysis Approach 
Sentiment analysis (SA) and related research has increased considerably in the past decade due 
to several main reasons include: 1) the rise of machine learning methods in natural language 
processing and information retrieval; 2) the availability of datasets for machine learning 
algorithms to be trained on; and 3) the realization of many commercial intelligence applications 
that the area offers. SA differs from text mining in several ways. Rather than focus on topic 
words in “classical” text mining, sentiment signals are the main objects in SA, which analyzes 
the opinion of writer directly and avoids costly and time consuming content analysis. In addition, 
rather than concentrating on word frequencies in “classical” text mining, SA considers a 
document or a sentence as a set of features or components, which allows researchers to explore 
the semantic meaning of content on a much deeper level. As such, the field of SA is well-suited 
to various types of intelligence applications such as business and politics. 
 
In general, this automated procedure can be divided into three processes. In the pretreatment 
process, we clean up the raw corpus (i.e., set of documents) and then store it to a computable 
format in the refined corpus. For example, if the raw content is in an HTML format, we will 
change it to a computable format (e.g., text format) by removing the HTML markups. Next, we 
need to decide whether all the words in the raw corpus should be normalized (e.g., capitalization 
and typographical corrections) before storing in the refined corpus. 
 
A sub-topic classification process is needed when documents in the refined corpus fall into 
multiple categories or when there are several subtopics in documents. Then, you must decide 
whether to separate these subtopics and rearrange the refined corpus in a specific way. During 
this process, domain knowledge, training corpus and machine learning algorithm set will provide 
decision support. We choose Naïve Bayesian approaches for sub-topic (dimensional) 
classification and the sentence level sentiment classifier in this study. 
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The third key process involves creating the sentiment classifier, which generates sentiment 
polarity on the unit of analysis such as the part of speech (POS) or sentence in the document. In 
this process, all components in the support system (machine learning algorithm set, domain 
knowledge, training corpus, and sentiment word list) will provide the decision support. 
Additionally, performance comparison or measurement integration might also be included in this 
step. Once the viable classifier has been constructed, construct validity measured by the accuracy 
of the classifier must be tested. Construct validity is necessary for both sub-topic classification 
and sentiment classification. We will demonstrate the sentiment analysis procedure in the next 
section. 
 
3. An Illustration to Customer Service  
While customer service is not a new area of research, the lack of management models or tools to 
assist boards of directors with implementation of customer service has been problematic. Due to 
the difficulties of defining and measuring customer service, based on the literature, we propose a 
new customer service performance metrics. This conceptual model includes five dimensions of 
customer service, customer satisfaction, product/service defects, cycle time, productivity and 
innovation. However, there is little empirical evidence to date showing that these five 
dimensions exist in the real world, which also presents problems measuring and validating the 
importance of these dimensions with respect to customer service. The detail definitions of these 
five are shown in table 1. 
 
To gain a better understand of customer service, we employ out automated SA procedure to 
extract opinions of customer from transcript of calling center. This approach provides a measure 
of customer service for each customer that can then be used to examine customer service and its 
relationship to business performance. 

Table 1. Definition of five dimensions 
Measure Definition 
Customer 
satisfaction 

Customer satisfaction is probably the most important of the 5 basic 
measures. It's a measure of how products and services supplied by a 
company meet or surpass customer expectation. 

  
Product/service 
defects 

It is defined as any part of a product or service that: does not meet customer 
specifications or requirements, or causes customer dissatisfaction, or does 
not fulfill the functional or physical requirements. 

  
Cycle time The period required to complete one cycle of a service. 
  
Productivity Productivity is a measure of your process efficiency, and is essentially the 

rate at which you can produce outputs, relative to the input it takes to do so. 
  
Innovation It is about stimulating one of the behaviors that support a performance 

culture, namely making active suggestions about how to improve 
performance. 
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3.1 Constructing Customer Service Measures 
First, we collected calling center transcript from a leading B2B e-Market company. The dataset 
contains 50,280 calling transcripts (228,059 sentences) regarding 17,043 customers, which 
covers a whole month from 12/01/2009 to 12/31/2009. In the pretreatment process, three 
sub-processes were applied: 1) Translation, in which all the transcripts recorded in Chinese were 
translated into English via the Google translator; 2) Sentences splitter, in which each sentence in 
one record was recognized and stored as basic unit for further analysis; and 3) Sentence filter, in 
which only customer service relevant sentences were used. Then, we classified these sentences 
into five dimensions using a multi-label text classification algorithm. In addition, we applied an 
automated sentiment analysis to explore the sentence-level polarity and to gain an opinion 
measure for the whole customer service record. Finally, the customer service opinion matrix was 
derived to show the customer's sentiment on each dimension (a score from -1 to 1), where a 
score of 1 (-1) indicates the customer has the most positive (negative) view of that respective 
dimension. We calculated the sentiment polarity of dimension i by (Npi-Nni)/(Npi+Nni), where 
Npi denotes the number of positive sentences in dimension i and Nni

 

 denotes the number of 
negative sentences in dimension i.  For example, one customer may have a score of 0.8 on 
productivity and a score of 0.4 on innovation, which imply that this customer tends to exhibit 
more emphasis on productivity than innovation (from its service transcript). 

In our procedure, we trained the text classification systems with a 5-dimension definition as well 
as sentiment signals provided by Cornell movie-review datasets. The 5-dimension definition is 
used to support multi-label classification, and Cornell movie-review datasets is used to support 
the second-stage positive-negative sentiment polarity classification.  
 
We computed the accuracy of the classifier on the test set and used the F-measure to evaluate the 
performance based on precision and recall. Accuracy is generally measured as follows: 

 (1) 

Where TP is the number of true positives, TN is the number of true negatives, FP is the number 
of false positives, and FN is the number of false negatives. Alternatively, we defined accuracy as 
the ratio of the number of correct classifications to the number of all classifications. The 
F-measure is calculated as:  (2) 

Where  and . 

 
The results of the two stage classifications are shown in Table 2 and Table 3. In the first stage, 
multi-label classification algorithm automatically labeled sentences of the five dimensions of 
customer service with 80.41 percent accuracy and 0.878 F-measure on the testing set. Generally, 
accuracy of multi-label classification is around 60 percent. In the second stage, the SA approach 
was applied to the labeled content and gets the respective polarity (positive or negative). The 
proposed positive-negative classification algorithm can automatically judge polarity with 90.72 
percent accuracy and 0.950 F-measure on the test set. On average, accuracy of binary 
classification is around 80 percent.  

Table 2. Multi-dimension Classification 
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Label Sentence Count 
Customer satisfaction 95,678 
Product/service defects 67,415 
Cycle time 34,571 
Productivity 12,587 
Innovation 6,524 
Other 11,284 
 228,059 
  

Table 3. Results of Sentence-level Sentiment Analysis 
Label Positive  Negative Total 
Customer satisfaction 48,127 47,551 95,678 
Product/service defects 12,579 54,836 67,415 
Cycle time 10,578 23,993 34,571 
Productivity 7,954 4,633 12,587 
Innovation 3,245 3,279 6,524 

 
The results of the study show a relatively high accuracy on both multi-label classification task 
and sentiment classification. Based on the results of the first-stage procedure shown in Table 2, 
there is evidence of the five customer service dimensions in the sample of calling center service. 
 
3.2 Using customer service measures 
In order to examine the relationship between customer service and business performance, we the 
effects of services on the retention of the 17,043 customers in the dataset, each of which includes 
several observations measured at 1 through one month periods to estimate contact retention 
status (continue or interrupt). Table 4 reports the results from the linear regression model. Four 
of five customer service dimensions were positive and significant. This illustration provides 
further evidence in explaining business performance under the SA approach.  
 

Table 4. Results of Simple Linear Regression (Dependent Variable: Contract status) 
 Simple linear regression model 
Independent Variables Coefficients t-statistics 
Intercept .214 20.14** 
Customer Service 
  Customer satisfaction 0.145 6.14** 
  Product/service defects 0.171 5.19** 
  Cycle time 0.412 4.57** 
  Productivity 0.327 6.14** 
  Innovation 0.085 0.4 
Weighted Statistics   
  Adjusted R 0.73 2 
  S.E. Regression 0.62 

      Note: **p < .01; *p < .05; +p < .10 
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4. Conclusion 
In this paper, we established a framework for processing sentimental analysis in business 
research and applied it to customer service. The automated SA framework designed in this study 
was effective in extracting information from a large collection of free-form text. We confirm the 
five-dimension conceptual customer service framework based on CRM literature. The SA 
approach that permits different weights and sentiment polarity indicates that four of the five 
customer service dimensions are significant in explaining business performance. These findings 
can be extended to further investigate the potential relationship between customer service and 
business performance as well as other areas of business research.  
 
While the SA approach appears to provide a good measure of customer service, this exploratory 
study still has several limitations. First, we used sentence-level analysis and assigned each 
sentence one label. This approach ignores some cases where content of one sentence may cover 
more than one dimension. Second, calling center transcript tend to contain less sentiment signals 
as an third party report than other User Generate Content (UGC, e.g., customer feedback, 
reviews, forums, etc.). Third, there is no mature corpus providing the domain knowledge, which 
results in our use of definition as training data. This could be a potential source of bias. All these 
are included in the research agenda for the next stage. 
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Abstract 
 

Free sampling of information goods has receiving limited investigation of how consumers 

process free sampling and online word-of-mouth (WOM) and its consequences on retail sales. In 

this research, we examine the impact of software free trial on the feedback mechanism between 

online user reviews and retail sales by analyzing a simultaneous equation system in a Bayesian 

hierarchical framework. We find that free sampling of information goods asymmetrically 

moderates the positive feedback mechanism between online WOM and retail sales. More 

adoptions of free trial not only directly lead to more retail sales but also enhance online WOM 

effect. Nevertheless, more adoptions of free trial generate fewer WOM and weaken the impact of 

past sales on WOM, which could potentially hurt future sales. 

 

Keywords: Free sampling, Software free trial, Word-of-mouth, Simultaneous equation, 

Bayesian framework 

 

1. Introduction  
Free sampling of physical products has been widely adopted as an effective promotion tool in 

addition to advertising, which is generally believed to boost sales. The free trial experience 

stimulates purchasing by consumers who would not consider buying the product without trying 

out a sample; providing free samples also encourages consumers to purchase the product earlier 

than they would otherwise (Bawa and Shoemaker, 2004). Free sampling of physical goods, 

nevertheless, may risk cannibalizing some demands of the commercial product since consumers 

would otherwise have purchased the commercial product to try it. In recent years, free sampling 

strategy has also been extended to information goods along with the popular electronic 

marketplaces. For example, Amazon provides free preview of a limited chapter for some books; 

iTunes stores list free songs and free videos of broad categories; CENTD (CNET 

www.download.com) organizes hundreds of free trial versions of software programs. 

 

The different attributes of free sampling between physical and information goods, nevertheless, 

makes the understanding on consumers’ reactions to free sampling of information goods even 

more unclear. Free samples of physical goods differ from the commercial versions in quantity. 

Yet, free trials of information goods could be differentiated from commercial products by quality. 

For example, software free trail often has limited functionalities of the commercial software. In 

addition, the marginal cost for information goods is almost zero, much lower than that for 

physical goods. The development of broadband access and personal computer also extends the 

reaching range of free sampling of information goods. This makes free sampling of information 

goods a more economical and feasible strategy for companies as a promotion tools. Therefore, 
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there is an essential need to bring empirical evidence in academic research to re-examine the 

impact of free sampling on consumer behavior in the territory of information goods. 

 

In this paper, we aim to investigate this under-explored area by investigating the mechanism 

underlying the impact of free sampling of information goods on consumers’ online 

Word-of-Mouth (WOM) activities and their purchasing decisions. Using a 25-week panel data of 

software free sampling on CNETD as well as the sales ranks and user review information for the 

matched commercial software programs on Amazon (www.amazon.com), we empirically 

analyze a simultaneous equation system in a Bayesian hierarchical. We find that free sampling of 

information goods asymmetrically moderates the positive feedback mechanism between online 

user reviews and retail sales. A larger number of CNETD free software downloads not only 

directly lead to more Amazon sales but also enhance the positive impact of Amazon WOM on 

Amazon sales. However, we find that more downloads of CNETD software free trial directly 

discourage Amazon WOM activities and also weaken the positive impact of the past Amazon 

sales on Amazon WOM, which may potentially have a negative impact on future sales.  

 

The rest of paper proceeds as follows. The theoretical background is introduced in the next 

section, which is followed by the data description. We then describe and analyze the empirical 

model. In the last section, we discuss the results and implications.  

 

2. Theoretical Background 
 

2.1 Direct impact of free sampling of information goods  

The literature regarding free sampling of physical goods imply that free sampling of information 

goods may influence sales and online WOM activities. Consumers often face large uncertainty 

while dealing with information goods, most of which are experience goods with values hard to 

evaluate before consumptions. Hence, free sampling of information goods provides consumers 

opportunities to directly experience the full or limited functionalities of commercial products 

before purchases, which significantly reduces their uncertainty to make good choices.  

 

Moreover, free sampling of information goods may further influence consumers’ decisions of 

whether to participate in online WOM activities. Consumers’ willingness to originate 

product-related conversation is explained as a function of involvement (Dichter, 1966). 

Consumers who have positive intentions as a result of free trial experience should more tend to 

communicate their thoughts because they could realize self-satisfaction by sharing their sense of 

commitment with others (Homes and Lett, 1977).   

 

2.2 Moderation effect of free sampling of information goods  

Previous research suggest that consumers’ participations in online WOM activities and 

purchasing behaviors on retail websites could be explained by a positive feedback mechanism 

(Duan, Gu and Whinston, 2008; Godes and Mayzlin, 2004). A large volume of online user 

reviews may enhance consumer awareness of the relevant product, leading to more sales, which 

is often termed as online WOM effect; while more past sales indicate a larger user base, leading 

to more user-generated WOM activities. We propose that free sampling of information goods 

moderates this positive feedback mechanism.  
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The proposed moderation effect is expected to be two-way. First, free sampling of information 

goods is anticipated to moderate the impact of volume of online user reviews on retail sales. 

Consumers may take the popularity of free trial version as an indicator for the popularity of the 

corresponding commercial product. Since popular products are inclined to receive more user 

reviews, consumers feel more confident that they can find WOM information of those products, 

which motivates them to search for online WOM more. Therefore, more searches on WOM 

enhance the effectiveness of WOM on sales. Second, free sampling of information goods is 

expected to moderate the impact of past retail sales on volume of online user reviews. 

Consumers share their feedback partly to enhance their own self-worth (Hennig-Thurau, 

Gwinner, Walsh and Gremler, 2004). Consumers would expect that information goods with 

fewer adoptions of free trials are less popular and tend to receive a limited number of user 

reviews. Therefore, consumers feel more confident that their reviews would be read and their 

contribution would be realized by others if writing reviews on those products. As a result, for a 

given level of past sales, indicating a given level of user base, there are more consumers willing 

to share their experiences if the consumed commercial product receives fewer adoptions of free 

sampling. 

 

3. Data  
We conduct our empirical analysis using a panel data over 25 weeks in online software market. 

We collect free sampling data from CNETD weekly on all software free trials of seven 

categories and matched commercial software programs sold by Amazon for the period 

November 2010 through May 2011. These seven categories are: Antivirus Software, Corporate 

Security, Download Manager, File Compression, Search Tools, Web Browsers and Windows 

Media Player, which include categories with different application purposes.  

 

CNETD is a leading and representative website for downloading software free trial. We collect 

cumulative download counts for each software free trial to indicate its popularity and consumer 

adoption. We also collect license difference, i.e. whether the software free trial is free version of 

full functionalities but for a limited trial time (freeware) or free version of limited functionalities 

for an unlimited trial time (trialware), to control for the impact of free trial strategy of software 

companies. We collect volume and valence of user reviews information on CNETD to control 

for the external WOM effect on Amazon retail sales (Gu, Park and Konana, 2011). We extract 

the following information on every software free trial listed in each category on CNETD at the 

beginning of every week: free trial name, total number of downloads, whether the free trial 

receives user reviews, average user rating and total number of user reviews.  

 

We collect retail sales rank and online user reviews of the matched commercial software 

programs from Amazon based on the “relevance” search criteria. We conduct the following 

matching process. For each software free trial collected on CNETD, we search for its exact name 

within the software department on Amazon and collect the first 60 most relevant Amazon 

products from the search results. We use Amazon sales rank with a log transformation (Lnanki,t
a
) 

to approximately measure the log values of actual sales, given the negative linear relationship 

between them (Brynjolfsson, Hu and Smith, 2003; Ghose and Sundrararajan, 2005). In particular, 

on Amazon, we collect software name, relevance order with CENTD free trial, rank, whether 

receiving user reviews, average user rating, total number of user reviews, first available date, 

price, discount on price, and eligibility for free-shipping service.   

66



 4 

 

Following Godes and Mayzlin (2004) and Liu (2006), we use one-week lagged independent 

variables to model the feedback mechanism between Amazon WOM and sales. Therefore we 

only keep the observations whose Amazon software programs have appeared during two 

consecutive weeks, which leads to our final sample of 24 weeks of panel data set. Table 1 

provides the description of key variables.  

 

4. Empirical Analysis 
 

4.1 Empirical Model 

We build our model in a Bayesian hierarchical framework as a robust approach to analyze the 

moderation effect (Zhou and Duan, 2010). The whole model system is composed of a 

simultaneous equation system along with four hierarchical equations as presented below. We 

simultaneously model the feedback mechanism between volume of Amazon user reviews and 

Amazon retail sales by two interdependent equations, namely the AmazonWOM equation and 

the AmazonSales equation. Since the volume of user reviews has been demonstrated to be 

endogenous (Duan et al., 2008), it is expected that omitted factors may exist in both two 

equations and simultaneously influence both volume of Amazon user reviews and Amazon retail 

sales. By estimation results of this simultaneous equation system, we would be able to evaluate 

the impact of past retail sales on volume of user reviews via the coefficient on Lnrank
a

i,t-1 (α1) 

and the impact of volume of user reviews on retail sales via the coefficient on Uservolume
a

i,t-1
 

(β1), when the moderation effect of free sampling is not considered. 

 

AmazonWOM equation 

, 0, , 1 1 , 1 2, , 1 , 1 , 1 3 , 1

4 , 1 , 1 5 , 6 , ,

* * *(1 / Re ) *

* * * *    (1)           

a c a c a a a

i t j t i t j t i t i t i t

a a a a a

i t i t i t i t i t

Uservolume Lnrank Lnrank levance Dummyuser

Dummyuser Urating Age Agesq

   

   

     

 

   

   
 

AmazonSales equation 

CNETD (upper c denotes CNETD) 

Totaldownloadc
j,t Cumulative number of downloads of software free trial j at week t 

Dummyfreec
j,t A dummy variable measures if software free trial j is freeware or trialware at week t 

Amazon (upper a denotes Amazon) 

Lnranka
i,t Sales rank of software i at week t with a log transformation 

Uservolumea
i,t Total number of user reviews of software i by week t 

Dummyuser
a
i,t A dummy variable measures if software i receives any user reviews by week t 

Uratinga
i,t Average user rating of software i by week t 

Relevancea
i,t The relevance order of software i with its matched CNETD free trial at week t  

Agea
i,t Days since software i has been posted by week t 

Discountpricea
i,t Discount price of software i at week t 

Discounta
i,t Discount of software i at week t  

Freeshipa
i,t A dummy variable measures if software i is eligible for free shipping at week t 

Table 1. Description of Key Variables 
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CNETD hierarchical direct impact equations 
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CNETD hierarchical moderation equations 
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In addition, we conduct a pair of two hierarchical moderation equations (equations 5 & 6) to 

model the moderation effect of CNETD free trial on the feedback mechanism. We assume that 

the moderation effect from j
th

 CNETD free trial on i
th

 Amazon software should be more 

significant when these two are more relevant. Note that closer relevance leads to a smaller value 

of Relevance
 a

i,t-1. As a result, we include the inversed relevance order (1/Relevance
a

i,t-1) to shape 

the moderation effect. Specifically, we allow the coefficients on Lnrank
a

i,t-1 *(1/Relevance
a

i,t-1)  

(α
c
2,j,t-1) and Uservolume

a
i,t-1 *(1/Relevance

a
i,t-1)  (β

c
2,j,t-1) to be heterogeneous over the j

th
 

CNETD free trial every week, leading to two hierarchical moderation equations. Consumer 

adoption of j
th

 CNETD free trial is measured by its number of total downloads. We apply a log 

transformation on total downloads (Logtotaldown
c
j,t-1) in order to convert the value to a 

comparable magnitude to other variables. We also include a dummy variable to indicate whether 

the j
th

 CNETD free trial is a freeware (Dummyfree
c
j,t-1) (Cheng and Liu, 2011). By estimating the 

whole model system, we would be able to show the moderation effect of free sampling on the 

feedback mechanism between volume of  WOM and online retail sales by monitoring one pair 

of coefficients: the coefficient on Logtotaldown
c
j,t-1 in equation 5 (γ1) and the coefficient on 

Logtotaldown
c
j,t-1 in equation 6 (λ1). 

 

Similarly, we allow two constant terms in the AmazonWOM equation (α
c
0,j,t-1) and the 

AmazonSales equation (β
c
0,j,t-1) random to vary over the j

th
 CNETD free trial every week, leading 

to two hierarchical direct impact equations (equations 3 & 4). We include Dummyfree
c
j,t-1 in 

addition to Logtotaldown
c
j,t-1 in both two equations. We also include CNETD WOM information  

(Uservolume
c
j,t-1, Urating

 c
j,t-1) in the AmazonSales equation to control for the external WOM 

effect on Amazon sales (Gu et al., 2011).  

 

4.2 Results 

We estimate our model system using Markov chain Monte Carlo method on the pooled data of 

seven categories. Specifically, we use a burn-in of 15,000 draws and thin the 15,000 target draws 

by 1 in every 10 draws to characterize the posterior distributions of parameters. Table 2 shows 

the estimation results by the posterior means and standard deviations. 
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First, the negative coefficient on Lnan
 a

ki,t-1 (α1) in AmazonWOM equation and the negative 

coefficient on Uservolum
 a

ei,t-1
 
(β1) in the AmazonSales equation imply a positive feedback 

mechanism between volume of Amazon reviews and Amazon sales, when the moderation effect 

of CNETD free trial is not considered. In addition, we find that in the first hierarchical 

moderation equation (equation 5), the positive coefficient (γ1) on total downloads 

(Logtotaldown
c
j,t-1) (Logtotaldown

c
j,t-1) shows that consumer adoption of software free sampling 

negatively moderates the impact of past sales on online WOM activities. On the other hand, the 

estimation result of significantly negative λ1 in the second hierarchical moderation equation 

(equation 6) implies that consumer adoption of software free sampling positively moderates 

online WOM effect. Overall, those results provide evidence that free sampling of information 

goods asymmetrically moderates the positive feedback mechanism between online WOM and 

sales. We also observe that the coefficient on Logtotaldown
c
j,t-1  (ϕ1) in equation 3 is 

significantly negative, indicating that fewer adoptions of software free trial directly generate 

more WOM. The coefficient on Logtotaldown
c
j,t-1  (φ1) in equation 4 is significantly negative, 

which implies that more adoptions of software free trial directly lead to more retail sales. 

 

5. Conclusion Remarks 
To our best knowledge, this study is the first to examine the asymmetric moderation effect of 

free sampling of information goods on the positive feedback mechanism between online user 

reviews and retail sales. Free sampling of information goods not only directly leads to more retail 

sales but also enhances online WOM effect, which suggests that more adoptions of free sampling 

boost sales in the short run. Nevertheless, it directly generates fewer user reviews and weakens 

the impact of past sales on online WOM, which could potentially have a negative impact on 

future sales. Therefore, no deterministic conclusion can be drawn regarding whether promoting 

free sampling of information goods benefits sales in the long run.  

 M SD   M SD 

AmazonWOM equation  

Lnranka
i,t-1 (α1) -0.912 0.004 Dummyusera

i,t-1 (α2) -0.235 0.010 

Uratinga
i,t-1 (α3) -0.168 0.008    

AmazonSales equation  

Uservolumea
i,t-1 (β1) -0.732 0.004 Dummyusera

i,t-1 (β2) -0.322 0.008 

Uratinga
i,t-1 (β3) -0.197 0.006    

Correlation between errors 0.821        0.002     

Hierarchical moderation equations  

Eq. 5  Logtotaldownc
j,t-1 

(γ1) 
3.379 0.292 Dummyfreec

j,t-1 

(γ2) 

0.033 0.025 

Eq. 6  (λ1) -10.94 0.833 (λ2) -0.117 0.049 

Hierarchical direct impact moderation equations 
Eq. 3   Logtotaldownc

j,t-1 

(ϕ1) 
-13.67 1.182 Dummyfreec

j,t-1 

(ϕ2) 
0.401 0.062 

Eq. 4 (φ1) -12.75 0.981 (φ2) 0.327 0.065 

Eq. 4 Uservolumec
j,t-1

  

( φ3) 

0.020 0.021 Uratingc
j,t-1 ( φ4) 0.185 0.027 

DIC 274850.000  

Notes: boldface type indicates the significance of estimators, namely the 95% posterior credible interval does not 

cover zero. Results of other control variables are not reported due to page limitation, which are available upon 

request. 

Table 2. Estimation Results of the Moderation Effect of CNETD Software Free Sampling  on the Feedback Mechanism 

between Volume of Amazon Reviews and Amazon Sales 
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Abstract 
 

Online product reviews have become the important information source for customers to make 
purchase decision. While many researchers have studied what makes online reviews helpful to 
customers, a largely uninvestigated issue is what differences in factors influence on the 
helpfulness of reviews across cultures. In this paper we propose a new online review quality 
framework to evaluate the online review helpfulness. We apply cultural dimensions theory to 
capture the differences in factors impact on the helpfulness of online reviews across cultures 
and argue that the consumers’ perception behaviors for the review quality are affected by 
cultural dimensions. An experiment on the movie reviews from IMDB.com and Douban.com 
showed that culture dimensions affected the effect of the different factors on the helpfulness of 
the reviews. Finally, we discuss the implications of ours findings in theory and practice. 
Keywords: review helpfulness, cross cultures, culture dimension, movie review 
 

1

. Introduction 

What makes an online review helpful to customers and how to classify helpful reviews and 
unhelpful reviews have attracted more and more researchers. In recent years the researchers 
analyzed the determinants to the helpful review in different fields, including the online retail 
sites (Kim et al. 2006; Susan et al. 2010), trip sites (O’Mahony et al. 2009), movie review 
sites (Liu et al. 2008) etc. In these researches, they studied the effect of the different factors 
such as review lexical features, review structural features, review emotional features and other 
review-context features on the helpfulness of online reviews. Although there are many 
researches about this issue, the experimental online reviews are all English reviews and the 
researches to other lingual reviews are deficient. Under different cultural backgrounds 
whether the conclusions from the English reviews are suitable for the other lingual reviews is 
unknown. Very little research has been conducted on how reviews are perceived from 
different national and cultural backgrounds. We argue that consumer’s perception to the 
review quality is influenced by the cultural dimensions. 

Culture is the collective programming of the human mind that distinguishes the members of 
one human group from those of another. Culture in this sense is a system of collectively held 
values (Hofstede 2001).Past researches developed different model to analysis the cultures in 
natural level. Employing the cultural dimensions from these theories we try to answer the 
following important questions based on online movie reviews: 

1）What role does the receiver of the review play in the helpfulness of review? 
2）What differences in determinants to helpfulness of review cross cultural? 
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2. Hypothesis 
Rating extremity and review helpfulness 

we expect the different social norms in individualistic societies and collectivistic societies 
will affect consumers’ perception to the movie reviews extremity. Movie is typical experience 
goods and the movie reviews reflect reviewer subjective taste to the movie. In individualistic 
societies, consumers are often highly confident about their own tastes and subjective 
evaluations, and skeptical about the extreme views of others (Susan et al. 2010), so they are 
more likely to accept the moderate reviews which contain more objective information. While 
in collectivistic societies consumer are more likely to seek to maintain harmony by going 
along with the group’s wishes (Noi et al. 2010) and the social norms in collectivistic societies 
make them more think of others’ suggestions for the movies in making watching or 
purchasing decision, so they will more like the extreme ratings than the moderate ratings. 
Therefore, we hypothesize 

H1: Culture type moderates the effect of review extremity on the helpfulness of the movie 
reviews. In individualism societies movie reviews with extreme ratings are less helpful than 
movie reviews with moderate ratings. In collectivism societies movie reviews with extreme 
ratings are more helpful than movie reviews with moderate ratings. 
Review Length and Review helpfulness 

In past few years, the researchers have studies the effect of the review length on review 
helpfulness. (Zhang 2008) found that there is positive relationship of the length of review 
with the helpfulness, but the relationship is weak. (Susan et al. 2010) found that Review 
length has a positive effect on the helpfulness of the review, but the product type moderates 
the effect of review length on the helpfulness of the review, and review length has a greater 
positive effect on the helpfulness of the review for search goods than for experience goods. 
The movie reviews contains mainly personal subjective information such as opinions, feelings, 
thus, longer movie review contains more subjective information in the reviews. So the 
additional subjective information in long reviews will provide more suggestions for the 
consumers from collectivistic societies, meanwhile it also raise the difficulty to find objective 
information from the review for the consumers from individualistic societies. So we argue 
that length of movie review will affect the value of the review to consumers from 
individualism culture and collectivism culture in different ways. Therefore, we hypothesis  

H2.1 Review length has positive effect on the helpfulness of the movie review. 
H2.2 Culture type moderates the effect of the review length on the helpfulness of the movie 

review; reviews length has a greater positive effect on the helpfulness of the movie review 
from collectivism culture than those from individualism culture.  
Review Timeliness and review helpfulness 

Because of the deficiency of information, movie reviews published early might get much 
good evaluations, thus, the evaluations might not reflect the true quality of the reviews. With 
the information about the movie become rich, consumers will evaluate the reviews more 
objectivity. Will the previous ratings to the movie review affect the judge of the present 
consumers for the movie review? (Hofstede 2001) think that collectivist societies tend to 
place greater focus on harmony; on the other hand in individualism societies value freedom of 
expression more strongly and feel themselves to be more free to openly express their 
appreciation or great dissatisfaction. In an investigation for the movie rating behaviors across 
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different cultural (Noi et al. 2010) found that the ratings posted by American reviews will 
more clearly express their likes and dislikes for movies. However, the ratings given by 
Chinese reviews will be more constrained and more narrowly confined within a tight range 
centered on the average of the ratings given by previous customers. We expect there are also 
these differences in the rating of movie review across the two different cultures, that is, in 
individualism culture the influence of review time on the helpfulness of movie review will 
weaker, even disappear incrementally, while in collectivism culture the effect of review time 
on the helpfulness of review will last, even become stronger. Therefore, we hypothesize 

H3.1 Timeliness has a positive effect on the helpfulness of the movie review. 
H3.2: The cultural type moderates the effect of review timeliness on the helpfulness of the 

movie review. Timeliness has a greater positive effect on the helpfulness of the review from 
collectivism than that from individualism. 
Review Subjectivity and review helpfulness 

The subjective emotions contain the positive emotions and the negative emotions. 
Previous researches demonstrated that the two emotions have different impact on consumers’ 
purchasing decision. Many researcher indicated that negative WOM influenced the 
consumers’ decision more than positive WOM, and they explained the reasons for the 
observation, for example the findings of the impression formation in psychological field 
(Skowronskij 1989),in process of evaluation for specific product people give higher weight to 
the negative information about evaluated product than positive information because of people 
have different response strength in facing the negative or positive information and negative 
information contributes more strongly to the final impression than does positive information. 
In retailing field (Ahluwalia et al. 2000) found that consumers usually think the negative 
information have more diagnostically than positive information, so they depend on the 
negative information in making purchasing decision. We argue the negative biased 
subjectivity has more impact on the helpfulness of product reviews that the positive biased 
subjectivity. (Hofstede 2001) found that in different cultures the methods of emotion 
expression are different, in collectivistic societies emotional expression of sadness is 
encouraged and happiness is discouraged. On the contrary, in individualistic societies 
emotional expression of sadness is discouraged and happiness is encouraged. These 
differences in emotions expression might lead to the negative emotions in product reviews 
more likely favored in collectivistic societies than positive emotions, while the positive 
emotions more likely favored in individualistic societies. Based on this culture theory we 
think that the cultural type will moderate the effect negative emotions on the helpfulness of 
reviews. Therefore, we hypothesize 

H4.1 Culture type moderates the effect of the subjectivity on the helpfulness of the review. 
H4.2 Negative subjectivity has positive effect on the helpfulness of reviews. Culture type 

moderates the effect of negative subjectivity effect on the helpfulness of the review.  
Reviewer Authority and review helpfulness 

 Power distance (Hofstede 2001) refers to the extent that people accept a hierarchical 
system with an unequal power distribution. In fact, the basic issue is the degree of inequality 
in society members, which exists in every society. There are differences in this dimension in 
different national cultures. High power distance means that people accept the hierarchical 
mechanism arising from the right and wealth, people inclined to maintain the hierarchical 
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system in this society. While low power distance people do not care the hierarchical 
difference and the equality of the status and chance are emphasized. China, for example, is 
high on power distance, while the United States is relatively low. As a result, Chinese find it 
self-evident that “all men are born unequal”, whereas opposite sentiment is fundamental in the 
U.S (Pavlou et al. 2002).We argue that the power dimension also impact on the people’s 
perceptions and behaviors in virtual communities, and in different power distance societies 
the degree in which the members in review communities depend on the reviewer authority are 
might affected by the dimension of power distance. Therefore, we hypothesize 

H5.1: Reviewer authority has positive effect on the helpfulness of review. 
H5.2: Culture type moderates the effect of the reviewer authority on the helpfulness of 

review. Reviewer authority from collectivism culture has greater positive effect on the 
helpfulness of review than that from individualism culture. 
Review all votes and review helpfulness 

Besides the factors in the review quality framework we consider the effect of the count of 
votes to the review on the helpfulness of the review. As explained above the consumers’ rating 
behaviors will be influenced in previous consumers’ ratings in collectivistic societies, while 
people in individualistic societies will express freely their opinions to the review and are less 
affected by the previous customers’ opinions. So we think the most helpful reviews will cover 
the first page longer period in collectivistic societies than do in individualistic societies, and 
the truly high-quality movie reviews will emerge early or later in individualistic societies 
while this phenomenon might not happen in collectivistic societies. Therefore, we hypothesize 

H6: Review votes have positive effect of review all votes on the helpfulness of the review. 
Culture type moderates the effect of the reviews all votes on the helpfulness of the review. 
Review all votes from collectivism culture has greater positive effect on the helpfulness than 
that from individualism culture. 

3. Research Methodology 
3.1 Data Collection 

In this paper we choose the movie reviews from Douban.com and IMDB.com. The details 
about the final dataset as Table 4: 

Table 1. Descriptive Statistics for Dataset 
Dataset Number of Reviews Number of Reviewer Average reviews of reviewer 

IMDB 2328 2163 69.59 
Douban 1962 735 11.09 

3.2 Empirical model 
The empirical model is: 

3
2 2
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4. Results 
The results of the hypothesis test are shown in Table . 
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Table 2. Hypothesis validation results 
Hypothesis Result 

H1: Culture type moderates the effect of review extremity on the helpfulness of the 
movie reviews. In individualism societies movie reviews with extreme ratings are 
less helpful than movie reviews with moderate ratings. In collectivism societies 
movie reviews with extreme ratings are more helpful than movie reviews with 
moderate ratings. 

Supported 

H2.1 Review length has positive effect on the helpfulness of the movie review. Partly Supported 

H2.2 Culture type moderates the effect of the review length on the helpfulness of the 
movie review; reviews length has a greater positive effect on the helpfulness of the 
movie review from collectivism culture than those from individualism culture. 

Supported 

H3.1 Timeliness has a positive effect on the helpfulness of the movie review. Partly Supported 

H3.2: The cultural type moderates the effect of review timeliness on the helpfulness 
of the movie review. Timeliness has a greater positive effect on the helpfulness of the 
review from collectivism than that from individualism. 

Supported 

H4.1 Culture type moderates the effect of the subjectivity on the helpfulness of the 
review. 

Supported 

H4.2 Negative subjectivity has positive effect on the helpfulness of reviews. Culture 
type moderates the effect of negative subjectivity effect on the helpfulness of the 
review. 

Supported 

H5.1: Reviewer authority has positive effect on the helpfulness of review. Supported 

H5.2: Culture type moderates the effect of the reviewer authority on the helpfulness 
of review. Reviewer authority from collectivism culture has greater positive effect on 
the helpfulness of review than that from individualism culture. 

Not Supported 

H6: Review votes have positive effect of review all votes on the helpfulness of the 
review. Culture type moderates the effect of the reviews all votes on the helpfulness 
of the review. Review all votes from collectivism culture has greater positive effect 
on the helpfulness than that from individualism culture. 

Supported 

5

．

Conclusions 

This study contributes to our understanding of differences of factors impact on the 
helpfulness of online movie reviews across different cultures. We applied (Hofstede 2001)’s 
cultural dimension to analysis the differences in users’ perception on the reviews quality in 
different cultural societies, and conducted empirical study over two different reviews datasets 
which represent different cultural dimensions in individualism/collectivism dimension and 
power distance dimension. The experimental results show that cultural differences play an 
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important role in users’ perception on the review quality. As same as predictions based on 
cultural dimension theory, we find that in individualism societies people are more likely to 
accept the reviews with moderate ratings, while in collectivism societies the extremity 
reviews are more helpful to consumers. The impacts of the review length, review timeliness, 
review subjectivity, review all votes on the helpfulness of the movie reviews are influenced by 
the cultural dimensions. Unlike what we think the Review Authority has positive influence on 
the helpfulness of the online movie review in both cultures and the power distance in reality 
society does not work in virtual community. 

6

．
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Abstract 
 
This paper examines the impact of emotional arousal on the perceived helpfulness of text reviews. 
Building on dimensional theories of emotion and the Yerkes-Dodson law, we propose an inverse 
U-shaped relationship by which the arousal conveyed in a text review will be associated by 
readers with lower perceived helpfulness only beyond an optimal level. To test this hypothesis, 
we collected actual review data from Apple’s App Store, coded those reviews for arousal using 
text analysis tools, and examined the non-linear relationship between arousal and review 
helpfulness. Results were consistent with the hypothesis. This paper reveals the necessity of 
considering emotional arousal when evaluating review helpfulness, and the results carry 
important practical implications. 
 
Keywords: Emotions, Arousal, Review helpfulness, Online word-of-mouth, E-Commerce 
 
1. Introduction 
Modern consumers are increasingly consulting peer opinions rather than firms themselves for 
information pertaining to their purchase decisions (Bickart and Schindler 2001). In recent years, 
a new type of reviews has become available for apps on mobile devices, as pioneered by Apple. 
Debuted on July 10, 2008, the App Store is a digital application distribution platform for the 
iPhone and other iOS devices (Apple 2008). Apple enables existing users of an app to leave a 
rating and detailed feedback for the app. Given the difficulty in deciding among a large quantity 
of apps for any category in this highly competitive market, the review system adopted by the 
App Store is a powerful channel for informing prospective users and driving sales. 
 
In this paper, we examine antecedents of the perceived helpfulness of online reviews in the app 
market. We define review helpfulness in this context as the extent to which a peer-generated 
evaluation of an app is perceived by prospective users to facilitate their decision-making process 
(see Mudambi and Schuff 2010). Like many other third-party platforms that host online reviews, 
Apple provides the opportunity for review readers to evaluate helpfulness directly by answering 
the question “Was this review helpful?” The number of users who clicked “Yes” out of the total 
number of users who casted a vote is also displayed below each review. In addition, users can 
sort reviews by displaying the “Most Helpful” reviews on top. 
 
Understanding the determinants of review helpfulness is an important concern for users, 
developers, and review platforms. The ability to evaluate review helpfulness helps prospective 
consumers to cope with information overload and assists their purchase decisions (Cao et al. 
2011; Mudambi and Schuff 2010). Promoting the most helpful reviews informs developers of 
prior customers’ most urgent concerns (Chen et al. 2008), and benefits review platforms by 
attracting attention and increasing customer ‘stickiness’ (Connors et al. 2011; Dabholkar 2006). 
However, considerable time is required to obtain useful feedback from peer-voting mechanisms 
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and other direct measures (Zhang and Tran 2010). Knowledge concerning what constitutes a 
helpful review would not only guide developers in dealing with user reviews, but could also help 
review platforms design writing guidelines to enhance the overall quality of reviews. 
 
Prior research exploring antecedents of review helpfulness has focused mostly on cognitive 
factors (Chevalier and Mayzlin 2006; Forman et al. 2008; Mudambi and Schuff 2010). A few 
scholars examining the textual review content restricted their analysis to semantic characteristics, 
neglecting the effect of affective processes. In reality, reviewers commonly convey their 
emotions in text reviews (Hennig-Thurau et al. 2004), and this emotional content is useful for 
readers to judge review quality and make better decisions (Cao et al. 2011; Kuan et al. 2011). In 
particular, emotion is often characterized within a two-dimensional space of valence and arousal 
(Russell 1980), but the effect of emotional arousal on review helpfulness has not been explored. 
 
To address this gap, we ask the following research question: How does the emotional arousal of 
reviewers influence the perceived helpfulness of reviews? Drawing from dimensional theories of 
emotion and the Yerkes-Dodson law of cognitive performance, we propose that the amount of 
arousal conveyed in a text review will influence evaluations of that review in a non-linear 
fashion, such that beyond a certain optimal level, higher arousal reduces review helpfulness. 
 
2. Literature Review and Hypothesis 
2.1 Affect and Emotion 
In psychological research, the term ‘affect’ refers to a general category of mental processing that 
involves subjective internal feelings (Cohen et al. 2008). In contrast, ‘cognition’ often refers to 
the mental processes involved in thinking, remembering, judging and problem-solving. We adopt 
the generally accepted position that cognition and affect are interdependent. In particular, we 
believe that affective processing is often inherently cognitive (Solomon 2008), and affective 
states can influence decision-making through cognitive processes (Forgas 1995). 
 
‘Emotion’ constitutes a specific category of affective processes, defined here as “a mental state 
of readiness that arises from cognitive appraisals of events or thoughts” (Bagozzi et al. 1999, p. 
184). Emotion differs from ‘mood’ in that the former tends to be more intense and brief, and 
more context specific with a particular cause (Ekman 1992; Frijda 1993). Therefore, we focus on 
emotion in this paper, because the reviews in the app market are targeted at specific apps. 
 
Numerous researchers have suggested fundamental dimensions for the classification of emotions. 
Among these dimensions, valence and arousal have been consistently identified as most 
important (Niedenthal 2008; Russell 1980). Valence describes the extent to which an experience 
is pleasant or unpleasant, while arousal describes the extent to which an actor is activated or 
deactivated (Niedenthal 2008). Arousal ranges from ‘calming/soothing’ to ‘exciting/agitating’ 
(Heilman 1997). Emotions of the same valence may induce different levels of arousal: for 
example, anxiety, anger, and sadness are all negative emotions. However, anxiety and anger are 
characterized by heightened arousal, while sadness is characterized by low arousal (Barrett and 
Russell 1998). 
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2.2 Emotional Arousal and the Yerkes-Dodson Law 
As a starting point, we assume that a user has used an app for an extended period and plans to 
write a text review. A fundamental contention of this paper is that the emotional arousal of 
reviewers is likely to interfere with their thinking and performance during the review process. 
According to the Yerkes-Dodson law (1908), at low levels of emotional arousal, there are 
multiple reasons to expect that an increase in arousal will result in better performance. 
Individuals at very low levels of arousal are characterized by emotions such as relaxed, calm, or 
bored (Yik et al. 2011). Task performance suffers in this context because individuals devote little 
energy to information processing, exert minimal effort on the task, and focus attention on other 
matters (Kahneman 1973). As one’s arousal level increases, added emotional intensity can evoke 
increased effort in information processing, resulting in higher performance. 
 
Beyond moderate levels of arousal, however, additional arousal is likely to have a detrimental 
effect. It is generally assumed that as “cognitive misers,” individuals rely on a central pool of 
resources for information processing (Krueger and Funder 2004; Tversky and Kahneman 1974). 
However, these resources are finite, and when they are exhausted, performance will suffer. In 
particular, there is ample evidence that elevated arousal impairs cognitive capacity, narrows 
attentional focus, and disrupts information processing (Fedorikhin and Patrick 2010; 
Sanbonmatsu and Kardes 1988; Shapiro et al. 2002). Under high levels of arousal, therefore, its 
cognitive costs result in diminished performance. 
 
We suggest that the relationship discussed above is especially likely to occur in the app market 
context. Reviews represent a form of discursive writing, which is deliberative in nature 
(Vygotsky 1964). It is reasonable to expect that some effort, and thus arousal, is needed for 
constructing a helpful review. However, beyond a certain point, additional arousal impairs a 
reviewer’s cognitive processing capabilities and leads to less helpful reviews. Therefore, we 
expect the effect of emotional arousal to follow an inverse U-shaped curve: 
 
Hypothesis 1: The emotional arousal in a text review is associated with its perceived helpfulness 
according to an inverse U-shape: (a) for reviews containing low levels of arousal, additional 
arousal is perceived to be beneficial, and (b) for reviews containing high levels of arousal, 
additional arousal is perceived to be detrimental. 
 
3. Method 
Our primary goal in this study was to utilize secondary data to test H1 in a realistic, online, 
word-of-mouth setting. In particular, we collected actual review data from Apple’s App Store, 
which launched in mid-2008 and now has over 500,000 apps approved by Apple. 
 
3.1 Data Collection 
We collected the data in April 2010, using individual reviews as the unit of analysis. We began 
by identifying 62,266 apps that appeared in the top 500 rankings of all app store categories for 
the first three months of 2010 and retrieved all their historical reviews. After data cleaning, we 
obtained a set of 1,623,497 reviews. Of this set, 418,415 reviews (over 25%) had received at 
least one helpfulness vote. Analysis was conducted on these reviews. 
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3.2 Variables 
Review helpfulness was operationalized as the number of people who voted “Yes” divided by 
the total number of votes, ranging from 0 to 1. Emotional valence and arousal of the text reviews 
were measured using Whissell’s (2009) text analysis software, Revised Dictionary of Affect in 
Language. Originally designed to quantify the valence and arousal of distinctly emotional words, 
this software was revised to enhance its applicability to analyzing text samples of natural 
language, and there was evidence supporting its reliability and validity (Whissell 2009). 
 
We controlled for variables that have been used in prior literature examining antecedents of 
review helpfulness. These variables include review rating, length, reading difficulty, and certain 
app characteristics. We also controlled for the effects of app characteristics, including an app’s 
average rating, the count of all its prior ratings, price, and category. 
 
3.2 Data Analysis and Results 
We used Tobit regression to analyze the final set of reviews (Mudambi and Schuff 2010) for the 
reasons below. First, the dependent variable was a ratio. Thus, it was bounded in range and 
censored in nature. Second, not every review reader casts a helpfulness vote, so a selection bias 
may exist. Therefore, ordinary regressions of this sample containing only voted reviews might 
produce biased estimates (Greene and Zhang 2003). 
 
All continuous independent variables were standardized to unify presentation of the results. We 
examined Hypothesis 1 by entering emotional valence, arousal, and the squared term of arousal 
step by step in the Tobit regressions (see Table 1, Model 2-5). The coefficient of arousal was 
negative and significant, indicating that more aroused reviews were considered less helpful on 
average. When the squared term of arousal was entered in Model 5, its coefficient was negative 
(β = −0.013, p < 0.01). This indicates a non-linear relationship, providing evidence for H1. 

Table 1: Tobit Analysis Results for Final Review Pool 

 Model 1 Model 2 Model 3 Model 4 Model 5 
Rating -0.124*** -0.108*** -0.118*** -0.108*** -0.109*** 
Length 0.242*** 0.232*** 0.233*** 0.230*** 0.228*** 
Reading difficulty 0.005** 0.119*** 0.124*** 0.122*** 0.127*** 
Average rating -0.068*** -0.059*** -0.062*** -0.059*** -0.060*** 
Number of ratings -0.607*** -0.607*** -0.606*** -0.606*** -0.606*** 
Paid 0.534*** 0.523*** 0.524*** 0.523*** 0.521*** 
Category Dummies included included included included included 
Emotional valence 

 
-0.051*** 

 
-0.043*** -0.040*** 

Emotional arousal 
  

-0.036*** -0.020*** -0.008*** 
Arousal2 

    
-0.013*** 

Constant -2.144*** -2.134*** -2.136*** -2.135*** -2.122*** 
N 1623497 1587363 1587363 1587363 1587363 
Log Likelihood -1375268.8 -1358403.8 -1358510.8 -1358368.3 -1358281.1 
Pseudo R-square 0.0672*** 0.0658*** 0.0657*** 0.0658*** 0.0658*** 
Notes: Standard errors in parentheses.*** p<0.01; ** p< 0.05; * p< 0.1 
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4. General Discussion 
This study used actual review data from Apple’s App Store to provide empirical evidence for the 
first hypothesis. In the context of real app reviews, the relationship between arousal and review 
helpfulness is inverse U-shaped such that a higher level of arousal results in a less helpful review 
only after a certain level of arousal is achieved. 
 
Emotions are extremely prevalent in online word-of-mouth, and we believe it is meaningful and 
important to explore their effects. Compared with valence, emotional arousal is a construct rarely 
studied in literature, but is one that carries essential meaning. This work provides empirical 
evidence associating emotional arousal with information diagnosticity. Our findings offer clear 
practical implications. For example, firms might manage reviews more effectively by predicting 
their helpfulness based on their level of expressed emotional arousal. Moreover, third-party 
review platforms might use these findings to design and implement writing guidelines that 
improve the quality of posted reviews and increase site ‘stickiness.’ 
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This paper uses an analytical model to examine the consequences of add-on pricing when firms 

are both horizontally and vertically differentiated and there is a segment of boundedly rational 

consumers who are unaware of the add-on fees at the time of initial purchase. We find that 

consumers who know the add-on fees can be penalized -- and increasingly so -- by the existence 

of boundedly rational consumers. Our consideration of quality asymmetries on base goods and 

add-ons, plus the inclusion of boundedly rational consumers, leads to several novel findings 

regarding firm profits. When quality asymmetry is on base goods only and with boundedly 

rational consumers, add-on pricing can diminish profit for a qualitatively superior firm and 

increase profit for an inferior firm (i.e., a lose-win result), as compared to when add-on pricing 

is prohibited or infeasible. When quality asymmetries exist on both base goods and add-ons and 

without boundedly rational consumers, the opposite win-lose result prevails. When quality 

asymmetries exist on both base goods and add-ons and with boundedly rational consumers, the 

result can be win-win, win-lose or lose-win depending on the magnitude of quality differentiation 

on add-ons.  

 

Keywords: Game Theory, Add-on Pricing, Vertical Differentiation, Bounded Rationality 

 

82



 

 

Pricing Strategy of the Social Commerce under Networks Externality 
 

Zhong YAO  

School of Economics and Management,  

BeiHang University, Beijing 100191, China 

 iszhyao@buaa.edu.cn 

 

Abstract 
 

The paper investigates the pricing strategy for consumers and the retailers in platform of 

social commerce such as Facebook. We use the two-sided market theory to model the 

platform pricing strategy and concluded that the single-homing pricing strategy under 

asymmetrical externality. Results show that both the same side externality and cross-side 

externality have a negative effect on the optimal pricing, but the demand elasticity in one side 

has only a positive effect on the pricing strategy in himself. The same side externality can 

obtain more consumer welfares. The social commerce is still in infant stage, there are a lot of 

research opportunities waiting for exploring both in theoretical study and practical 

applications. 

 

Keywords: Platform pricing, Social Commerce, Electronic Commerce, Social Networks 

 

1. Introductions  
Since the Facebook has launched one product of Graph Beta in September 22, 2011, it has 

been attracted a large number of practitioners and academicians to concern on the social 

commerce in electronic commerce world. Booz and Company (A leading global management 

consulting firm) estimated that social commerce market is growing fast and estimated 

revenues are set to US$ 30 billion globally in the next 5 years (Anderson et al. 2011), and 

US$ 1.2 billion is the projected size of the US virtual goods market in 2011. However, the 

term social commerce was introduced by Yahoo! in November 2005 to describe a set of 

online collaborative shopping tools such as shared pick lists, user ratings and other 

user-generated content-sharing of online product information and advice (Beach and Gupta, 

2011). In China, weibo.com, which is a branch of sina.com.cn has also planned it to 

cooperate with CIC.com to launch it social commerce strategy (CIC.com and Sina.com, 

2011).   

 

In recent literature, Liang and Turban (2011) and Liang (2011) have reviewed some recent 

study in social commerce. From marketing literature, Stephen and Toubia (2010) propose that 

broadly defined the social commerce and social shopping are forms of Internet-based “social 

media” that allow people to participate actively in the marketing and selling of products and 

services in online marketplace and communities. From information system perspective, Curty 

and Zhang (2011), Wang and Zhang
 
(2012) and Wang (2009) consider social commerce can 

be understood as the activities by which people shop or intentionally explore shopping 

opportunities by participating and/or engaging in a collaborative online environment. In 

particular, Curty and Zhang (2011) comprehensively reviews the status of art about the social 

commerce from both practice and academy. Stephen and Toubia (2010) empirically 

demonstrate that allowing sellers to connect social network generates considerable economic 

value. The social network value lies primarily in making shops more accessible to customers 

browsing the marketplace (“virtual shopping mall” created by SNS). The sellers who benefit 

the most from the social network are not necessarily those who are centered to the network 

but rather those whose accessibility is not enhanced by the SNS. By analyzing clickstream 
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data, Olbrich and Holsing (2011) investigate which factors, especially social shopping 

features, are significant for predicting purchasing behavior within social shopping community. 

With 2.73 million visiting sessions, they build a logit model to show that social shopping 

features exert a significant impact, both positive and negative. Tags and high ratings have a 

positive impact on a click-out. In contrast, the more lists and styles (i.e., assortments arranged 

by users used), the less likely the user is to make a click-out. Therefore, lists and styles seem 

to enhance site stickiness and browsing. Moreover, the more direct shopping features that are 

used, the less likely the user is to conduct a click-out. Increasing transaction costs and 

information overload could be potential reasons. They also found that community members 

are more likely to make a click-out than ordinary users. This implies that community 

members are more profitable.   

 

The economic study of intermediary platform effects on the business value of the social 

networks was termed by two-sided markets. Earlier work was started by Rochet and Tirole 

(2006) and later extended by Weyl (2010). These works are primary focused on pricing in 

two-sided markets, that is, the consumers in one side was charge free or membership and the 

business firms in other side was charged advertising fee or according to clickstream amounts. 

Lee (2010) modeled two-sided markets with a few suppliers as a strategic game between 

platforms and suppliers. He showed that competition can lead to non-optimal equilibria. The 

detailed study of network effect in two-sided markets was started by Parker and Van Alstyne 

(2005) only recently. In particular, they modeled the case when it is profitable to have a zero 

price on one side of the market.  

 

However, to date there has been little research attention paid to the phenomenon of pricing 

strategy in social commerce, such as platform pricing and revenue sharing with advertisers or 

retailers. Because of the lack of knowledge of these emerging new commerce, as well as the 

diffusion nature of networks externality, it maybe presumptuous to apply the previous 

findings on the use and impact of social network platform in social activities to an online or 

offline shopping context. Therefore, additional research effort is needed to analyze and 

evaluate pricing strategy in social commerce theoretically and empirically to advance the IS 

knowledge concerning this important and expanding business model. 

 

2. Assumptions and Benchmark Models 

A social commerce such as F-commerce, i.e. Facebook commerce, is a system of connections 

between three types of agents: users of the first type (consumers or potential consumers), 

users of the second type (business firms) and intermediaries (social network platforms, see 

Figure 1). For simplicity, we will assume in our discussion that the two sides of the market 

are referred to as side 1 and side 2 respectively, and will employ these terms for the 

remainder of the paper. In a broad sense, many network effects can be classified as “social 

influence". Here we consider models in which an agent joins a platform (adopts a technology) 

if the number of her friends already using this technology is above some threshold. This 

phenomenon motivates many models of influencers, propagation of epidemics, and 

technology adoption (Kempe et al., 2003; Backstrom et al. 2006). In the case of two-sided 

markets, we assume that there is an underlying graph of “valuable connections" between 

agents of two types. An agent will join a platform if it can serve as an intermediary for a 

sufficient number of her valuable connections.  

We follow the notations used in Amstrong (2006), let ni i={1, 2} stand for the agent quantity 

in social commerce. Specifically, n1 are the user quantity in side 1, i.e., the amount of 

purchasers or potential purchasers and n2 are the seller quantity in side 2, i.e. the amount of 
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firms like McDonald or Starback doing business in Facebook. Similariy, U1 and U2 are the 

utility of the side 1 and the side 2, respecgively. p1 is the price of side 1 and p2 is the price of 

side two.  The utility of two sides is determined in the following ways: if the social 

commerce website attracts n1 and n2 members of the two sides, the utilities of side 1 and side 

2 are respectively, 

,            ; 21221211 pnaUpnaU                                   (1) 

Here parameter a1 measures the benefit of a side 1 obtained from purchasing goods or 

services with side 2 and a2 measures the benefit of side 2 obtained from selling goods or 

service to side 1. This kind of externality is also called cross-side network effect (Eisenmann 

et al. 2006). Expression (1) describes how the utilities are determined as a function of the 

number of agents who participate. 

 

Social Commerce 

Platform (Facebook)
n1 users (Potential Purchasers) n2 Sellers (Business Agents)

U1 U1

p2

p1

 
Figure 1. Two-Side Market Structure with Social Commerce 

 

Suppose the numbers of each side who join the social commerce are some increasing 

functions 1(•) and 2(•), respectively, so that,  

),(            );( 222111 UnUn    
In addition, suppose the social commerce platform incurs a per-agent cost f1 for serving side 1 

and per-agent cost f2 for serving side 2. Therefore, the firm’s profit is 

).()( 222111 fpnfpn   Rearrange (1) with utilities to express the price, then implicit 

price for side 1 is 1211 Unap  (and similarly for side 2). Therefore, expressed in terms of 

utilities, the social commerce platform’s profit is 

 

).)(())(( 2211222112211121 fUUaUfUUaUUU   ）（）（），（               

(2) 

Let the aggregate consumer surplus of side i=1,2 be vi(Ui), where vi(•) satisfies the envelope 

condition )()( iiii UUv  . Then welfare, as measured by the unweighted sum of profit and 

consumer surplus, is  
)()(),( 221121 UvUvUUw   . 

The first order condition by maximizing the welfare will get the utilities satisfying  

.)               ;) 2121212211 fnaaUfnaaU  （（  
Replace these utility functions into (1), the optimal prices will be 

11222211     ; nafpnafp  . 

As one would expected, the optimal price for charging side 1 equals the cost of supplying 

service to side 1 user adjusted downward by the external benefit that an extra side 1 user 

bring to the side 2 on the platform. There are n2 firms of the side 2 on the platform and each 

one benefit by a2 when an extra side 1 user joins. Similar price policy incurs for side 2. In 

particular, prices should be below cost if a1, a2 >0. 

On the other hand, the profit-maximizing from expression (2) will produce optimal prices as 

follows, 

)(
    ;

)( 22

22
1122

11

11
2211

U

U
nafp

U

U
nafp















）（）（
                        (3) 

Thus, the profit-maximizing price for side 1 is equal to the cost of providing service (f1) 

adjusted downward by the external benefit to side 2 (a2n2), and adjusted upward by a factor 
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related to the elasticity of group’s participation. From expression (3), it is possible that the 

profit-maximizing outcome involves side 1, say, being offered a subsidized service, i.e., p1 < 

f1. From (3), this occurs if the external benefit in side 1 obtain is large and/or demand 

elasticity of side 1 is high. In deed, the subsidy might be so large that the price is negative or 

zero. This analysis applies to the market with a monopoly B2C, in which the consumers are 

free use the EC websites and sellers will be charged by the EC platform. If the price is 

positive to side 1 agents, the credit card markets are appropriate to this situation. Customers 

are request to pay a membership to the platform provider (generally banks) and sellers will be 

charged according to the sale amounts or capital amounts consumed by the customers.     

 

However, in social commerce situation, most situations are fitted to the subsidy situation. 

Users of social networks are not obvious purchasers when they are chatting or surfing on the 

platform of social commerce. Some of them may be potential purchasers. Their purchasing 

decision has been affected by the user generated contents, promotion information or premium 

provided by the sellers, and the seller’s reputation. More important situation is that in social 

commerce, the sellers and platform providers such as Facebook value the platform’s huge 

user numbers. For example, Facebook users are over 800 millions. Both the platform provider 

(Facebook) and the seller (for example, Delta Airlines) are digging the market potentials from 

Facebook’s huge users. This kind of externality benefit in fact is significantly different with 

that of two-sided market situation above studied, in which the numbers of users join in the 

platform is side 1 is similar to that of side 2.   

 

3. Effect of Asymmetric Externality on the Pricing  
In this section, we revise the model (1) about the two side user utilities. In addition the 

opposite externality, the side 1 has a direct externality, that is, the users in Facebook who 

makes a purchase has affected the others potential users in Facebook. This assumption is 

reasonable because in social networks many users are friends. The purchasing behavior on 

the Facebook has diffusive effect and this kind of network externality is called same-side 

effect (see Eisenmann et al. 2006). Let a11 denote the benefit obtained from users direct 

externality of side 1, a12 (=a1) denote the benefit of a user in side 1 enjoys from interacting 

with each firms in side 2 and the a21 (a2) denote the benefit a firm in side 2 enjoys from 

interacting with each user in side 1. Thus, the utilities in both sides are, respectively, 

,            ; 2121212121111 pnaUpnanaU                       (4) 

Using similar process and assumptions with benchmark situation, that is, 

),( and )( 222111 UnUn   where ,2 and 1i   ),( ii U is some increasing function. The 

social commerce platform profit is 

).()( 222111 fpnfpn   

The profit with utilities expressed is  

).)(())()(( 2211212211221211111121 fUUaUfUUaUaUUU   ）（）（），（    (5) 

Still the aggregate consumer surplus of side i=1,2 be vi(Ui), where vi(•) satisfies the envelope 

condition  

)()( iiii UUv  . The total welfare is measured by the sum of profit and consumer surplus. 

That is, 

)()(),( 221121 UvUvUUw   . 

By first order condition of maximizing welfare function with respect to Ui, we can get the 

each side utilities as follows, respectively, 

.)               ;)2 21211221221121111 fnaaUfnaanaU  （（  

Substituting these utilities into (4), we have social optimal prices in two sides, respectively, 
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The optimal price in side 2 is the same as the benchmark situation. Here in side 1, due to 

consideration of the direct externality effect, the optimal price for side 1 equals the cost of 

supplying service to a side 1 users adjusted downward by the external benefit that an extra 

side 1 user brings to the side 2 firms on the platform and an extra side 1 user self brings to the 

side 1 users on the platform. (as explained in Amstrong (2006), there are n2 side 2 agents on 

the platform, and each one benefits by a21 when an extra side 1 user participate). A significant 

difference with that of without direct externality is that the optimal price in side 1 deceases 

with the increase of direct externality. That is to day, the direct externality effect in same side 

is more power, the price charged for the same side user is much less. This is quite fitted to the 

practice used by social commerce like Facebook. 

There are also the optimal prices obtained with maximizing profit by first order condition, 

that is,   
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Similar explanation can be made as in benchmark situation except the side 1 optimal price. In 

addition to the marginal cost and indirect and direct externality effects, there is another factor 

that affects the optimal price, that is, optimal price for same side increases with the elasticity 

of the agent’s participation. One can conclude that the optimal price in side 1 can be more 

than 0 or less than 1. In social network, one interested phenomenon is that users of social 

network platform is free charge and even more (sometimes) the platform will give a subsidy 

to the users. Then the main revenue should be captured from the side 2, the firm that selling 

the product or service via the platform of social networks. That is, to keep the p2>0, it 

requests 0
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This is the condition of social commerce earning profits.  

 

For some information goods provided by the social networks, the marginal cost may be 

assumed to be negligible with profit (Parker and van Alstyne, 2005). That is, optimal pricing 

decision for both sides in our model will become 
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To show a free-good market condition, that is p1≤0, one needs 
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. This condition coincides with the proposition 1 in Parker and van 

Alstyne (2005) about the free-good market existing optimal subsidy price. 

 

4. Conclusions 
In social network environment, many businesses have observed the business opportunity on 

the social network. Some of SNSs such as Facebook, Twitter initiate its business model and 

cooperates with other e-commerce or brick-mortar retailer on its platform. Analysis of the 

platform pricing strategy is novel question in academic study. In this paper, we have 

analytically explored the optimal pricing strategy of social commerce from two-sided market 

theory. Difference with traditional two-sided market, the social commerce has shown the 
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strong same-side externality, in particular the user side. On the other hand, empirical study is 

main method for information system research. Therefore, the technology adopting model 

maybe very useful tool for explore the pricing strategy of social commerce. 
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Abstract 
 
Nowadays the reduction in search cost makes it possible to quickly find prices and compare them, 
and this has emphasized the importance of competitive pricing. Though firms increasingly 
experiment with dynamic prices, the impact and importance of specific pricing positions to 
product sales is often unclear. In this article, we examine the dynamics of the competition, in 
particular, the impact of price and non-price information on product sales, using data collected 
from an e-retailer and price comparison sites. Our results suggest that non-price competition 
softens price competition online and the effect varies between standard products and niche 
products. More specifically, the price rank of a seller is an important determinant of the seller’s 
demand and the delivery time reduces price competition effect. However, this result only holds 
true for standard products but not niche products. Being the cheapest one on price comparison 
sites can significantly increase sales for niche products.  
 
Keywords: Comparison site, Competition, Delivery Rank, Ecommerce, Information, Price, Rank. 
 
1. Introduction 
 
Due to the rise of the Internet, and increase in market transparency, pricing policies are now, 
more than ever before, a fundamental component of the daily operations of a firm. Price 
comparison sites enable consumers to easily search for product offers from competing retailers 
and ranking these offers on price and delivery time amongst others. They improve consumers’ 
informedness of price and quality information, reduces search costs, and increases market 
transparency. It also becomes increasingly important for the sellers as consumers more and more 
search at product level rather than by store. This means sellers increasingly compete at the 
individual product level rather than across broad product categories (Baye et al., 2009). Yet only 
limited attention has been put into examining the information from price comparison sites on 
actual retail data, and virtually no research quantifies the impact of this information and actively 
takes this into consideration for formulating a price policy. This article examines the value of 
competition information obtained from the price comparison site by quantifying the impact of 
price and non-price information on sales and exploring the dynamics of price competition.  
 
Previous research on price comparison sites showed that competition is fierce as many sellers 
compete for the most beneficial price rank (Baye et al., 2004; Ellison and Ellison, 2009). 
Moreover, the number of competing sellers is quite volatile and changes on a daily basis (Baye et 
al, 2004). Sellers monitor their price positions compared to their competitors on the price 
comparison sites, and may choose to dynamically react to competitors’ pricing changes. Different 
strategies are seen in the marketplace. Some firms practice the following-the-leader pricing 
strategy, while others continuously adjust their prices to ensure that they appear in the first few 
entries of a price comparison site.  
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Consumers rely more heavily on other non-price (quality) signals when evaluating products 
online (Degeratu et al., 2000). Some scholars stress non-price competition, in which firms do not 
compete on price, but rather on other factors, such as delivery time, customer service, product 
quality, reputation and fast delivery (Brynjolfsson et al., 2009). There are various strategies a 
firm can use to reduce price competition. For example, firms can specialize in niche products 
where price competition may be weaker (Baye et al., 2009; Lynch and Ariely, 2000). They can 
exploit consumer heterogeneity in price sensitivity. They also can adjust the effects of brand 
name online versus offline (Brynjofsson et al., 2009; Degeratu et al., 2000).  
 
2. Method and Data 
 
We have collected data from several sources. We used consumer demand data from one of the 
largest online electronics retailers in the Netherlands between January 24 and June 12, 2011 (20 
weeks). The retailer has multiple online shops. We focused on compact camera category – 56 
products – because other camera types are often sold in bundles, which are not available on 
comparison sites. For each product sold we have information regarding the product name, the 
quantity sold, the sales price, and whether the product is in stock. Because of the relatively low 
sales volumes per product, we considered aggregated weekly sales and used average price across 
a week. The retailer does not sell a product if it’s out of stock (i.e. no backordering). The retailer 
has a one-day delivery policy if the order is placed on a workday before 10pm. In addition, we 
collected daily competitor data from two major Dutch price comparison sites Kieskeurig and 
Tweakers over 20 weeks, resulting in 202,101 observations.  
 
The camera market is very dynamic. In total we observed nearly 490 price changes per week 
across all products for all retailers over the entire period. For example, the product “Canon 
Powershot SX30 IS Zwart” received the most price changes of 21 times per week and the store 
“Zercom Computers” changed 38 times of prices per week for being the most active retailer, 
whereas our retailer made only 5 changes per week, which is close to the mean. We selected two 
products and illustrated the rank changes over time as the result of price changes. See Figure 1.  
 
Figure 1. Rank Changes Over Time for Two Product 
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To examine price dispersion of the market, we calculated the difference between maximum and 
minimum price and divided by the average price across all products. See Figure 2. We see that 
about 50% of products have a price dispersion of more than 0.5. This is consistent with earlier 
findings of price dispersion online (Baye et al., 2004). 
 
Figure 2. Price Dispersion 

 
 
3. Analysis and Results 
 
In this section, we exploit the panel structure of the data to analyse whether non-price 
competition exists and, if so, whether it softens the effect of price competition. Next, we analyse 
the competitive dynamics. Table 1 shows the descriptive statistics. 

Table 1. Summary Statistics of All Products 

Variable  Mean Std. Dev. Minimum Maximum 
Sales 2.01 2.35 0 17 
Price 212.45 91.37 74 469 
Rank 9.02 5.78 1 35.57 
DeliveryRank 3.02 2.04 1 11 
DeltaMinPrice 22.15 15.11 0 73.43 
DeltaMeanPrice -9.49 14.02 -78.25 30.08 
First 0.03 0.18 0 1 

 
We distinguished between standard and niche products based on the total sales of each product. 
We tested alternative splits and will use an 80-20 rule for the subsequent analysis. The results 
show that, comparing to the standard products, on average, niche products have lower prices, 
better price ranks, and better delivery ranks. We graphically describe the raw effect of rank and 
delivery rank on sales across standard and niche products. Figure 3 and 4. We can see a jump in 
sales as its price drops from the second-lowest to the lowest price, especially for niche products. 
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Figure 3. Sales per Rank 

 

 Figure 4. Sales per Delivery Rank (standard product (left) and niche product (right)) 

 
 
To examine the effect of price and non-price competition, we assume that the number of sales in 
period t (t = 1, 2,… 20 week) for product j, Salesjt can be modelled as: 

Salesjt   =  αj + β2Log(Pricejt )+ β3Rankjt + β4Firstjt + β5DeliveryRankjt  
+ β6Log(DeltaMinPricejt )+ β7Abovejt × DeltaMeanPricejt + εjt 

 
On the right-hand side, we include a fixed effect αj for each product j to control for static 
differences in sales across products. Pricejt is the average sales price for which product j was sold 
in the period t. Rankjt is the average rank of product j listed on the price comparison site in the 
period t. The dummy variable Firstjt indicates whether product j is ranked as the cheapest one in 
the comparison sites in the period t. DeliveryRankjt is the average rank of product j in the period t, 
if only the shops that can deliver in one day are considered. DeltaMinPricejt is the price 
difference of product j with the lowest price offer. Abovejt is a dummy variable indicating 
whether product j is above the mean price. DeltaMeanPricejt is the price difference with the 
average price offer. In the estimation, we orthogonalize Rank to DeliveryRank because of the 
high correlation. Table 2 shows the results for all, standard, and niche products.  
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Table 2. The Effect of Rank Information on Sales 

Variable (1) Pooled Model (2) Standard Model (2) Niche Model 
Log(Price) -2.665 0.379 -17.064* 
 (2.985) (2.785) (9.107) 
Rank -0.432*** -0.447*** -0.268 
 (0.142) (0.115) (0.613)  
First 1.864*** -0.616 4.112*** 
 (0.438) (0.466) (1.016) 
DeliveryRank -0.217** -0.124 -0.485 
 (0.105) (0.084) (0.490) 
Log(DeltaMinPrice) -0.294* -0.113 -0.152 
 (0.174) (0.238) (0.345) 
Above × DeltaMeanPrice 0.067** 0.054** -0.364 
 (0.032) (0.025) (0.337) 
Product fixed effects Yes Yes Yes 
Observations 767 628 139 

 
Column (1) in Table 2 reports the estimation results for the effect of rank information on sales for 
all products. The coefficient of Rank is negative and significant, suggesting that product’s sales 
do increase with an improvement in product rank. However, when we split the data to standard 
products and niche products, in column (2) and (3), we see that this is not the case for niche 
products but only for standard products, where the effect is even stronger than that of all products. 
We also tested alternative split (e.g., 50-50) for standard and niche products, the results are 
similar. We also see that DeliverRank is negative and significant, suggesting that the product 
whose delivery rank is one standard deviation above its mean enjoys 21.7% increase in sales. 
This result holds neither for the standard products nor the niche products. First is positive and 
significant, meaning that there is an overall increase in product sales when the product is ranked 
the first one in price comparison sites. This is especially true for the niche products. In addition, 
we also looked at two relative price variables. The distance to the minimal price DeltaMinPrice is 
negative and significant for the pooled model, indicating the smaller the distance the higher the 
sales. The interaction between Above and DeltaMeanPrice is positive and significant, suggesting 
that product’s sales increase when it is above the average price offer. We see a similar effect for 
standard products but not niche products.  
 
In addition, to analyze the practical relevance of this finding, we built a predictive model of the 
quantity sold. A random forest built from 1000 regression trees on 2/3 of the data was validated 
on the remaining 1/3 of the data. The baseline model of just sales price had an RMSE of 1.93, 
which decreased to 0.93 when the information on competitor prices and ranking was included. 
 
4. Discussions and Conclusions 
 
Pricing is a visible and frequently occurring strategic decision of a firm and pricing actions are 
more likely than non-pricing actions to evoke competitive reactions (Montgomery et al., 2005). 
However, to date many firms continue to use crude techniques to decide what prices to charge for 
their product. With the increased use of price comparison sites, firms are no longer sole 
competing on prices but also on non-price dimensions. Information from price comparison sites 
can be used as a good source to develop pricing guidelines.  
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In this study, we collected data from price comparison sites and matched with the retailers’ 
demand data to examine the price and non-price competition. We demonstrated the importance of 
using information from price comparison sites in determining product sales. We have the 
following main findings. (1) We demonstrated that the price rank, delivery rank, as well as being 
the first rank are important determinants of the seller’s demand. Furthermore, the distance to the 
average price is more important than the distance to the minimum price. (2) We found that price 
rank is particularly important for standard products whereas being the lowest in price is very 
important for niche products. (3) We found a discontinuous jump in a firm's demand as its price 
declines from the second-lowest to the lowest price. (4) We also demonstrated that non-price 
competition softens the effect of price competition. In particular, we found that delivery time 
reduces price competition effect.  
 
Our findings suggest that online retailers need to distinguish between standard and niche products 
when setting and adjusting prices. The results highlight the importance of non-price elements in 
explaining competition online, even in a fully price-transparent environment, and that the 
information that can be obtained from price comparison sites holds substantial business value for 
online retailers. In future research, we will explore market dynamics of price competition and 
design field experiments to understand how competitors react to price changes.  
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Abstract 

 
One challenge that information systems (IS) research has been facing is conducting research 

that is relevant to practice. Relevant research investigates enduring problems/challenges or 

timely business issues. One of the timely business issue is using and managing IS in an 

increasingly globalized business environment. This study proposes to examine top IS journals to 

see whether IS researchers conduct research to address this timely issue in the past decade 

(2000-2011), the findings will be reported at the conference.  

Keywords: IS research relevance, globalization, IS journals, IS as a discipline 

 

1. Introduction 
Information systems (IS) has been facing several challenges as a discipline and research area 

(Galliers, 1994; Benbasat and Zmud, 1999; Davenport and Markus, 1999; Gill and Bhattacherjee, 

2009a), one of the challenges is conducting research that is relevant to practice. Benbasat and 

Zmud (1999) recommended that MIS research has to be more relevant in order to survive as a 

discipline.  

 

According to Benbasat and Zmud (1999), relevant IS research has to meet three criteria: first, 

topic has to be relevant – managers find topics are interesting and important: articles have to 

address “enduring (or current) organizational problems, challenges, and dilemmas” as well as 

“timely business issues”. Second, the implications of the article are “implementable, i.e., 

prescribed in a manner that could be put to use (to some extent) in practice to exploit an 

opportunity or to resolve a problem”. Third, articles are easy for IS professionals to read, such as 

articles that are shorter, presenting more exhibits, using everyday language, discussing less about 

related literature and study methods, but more about prescriptions in a detailed context.  

 

Twelve years passed since Benbasat and Zmud (1999) called for more relevant IS research, this 

paper is to review whether IS research is relevant or is becoming more relevant to practice. This 
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paper reviews relevance at the level of topic selection, if the topic is not relevant, the other two 

aspects of relevance won’t matter.  

 

2. Study Background 
In an article that discusses fashion waves in IS research and practice, Baskerville and Myers 

(2009) stated that “IS research closely parallels practice” after they investigated four distinct 

research fashions/themes: office automation, computer-aided software engineering, business 

process reengineering, and e-commerce. On the contrary, investigation by Gill and Bhattacherjee 

(2009a) concluded that MIS academic research is becoming more distant from the real world 

practice. Gill and Bhattacherjee (2009b) used another research theme (technology acceptance 

model TAM) to illustrate that significant academic waves can exist even in the absence of 

corresponding practitioner waves. An important indicator of IS relevance could be the level of 

academic-practitioner collaboration in the principal research outlets of the discipline, such as 
MIS Quarterly. The result of investigation by Gill and Bhattacherjee (2009a) shows that until 

about 1990, practitioner contributions represented a significant fraction of content of MIS 

Quarterly, such contributions, however, almost disappeared in years after 2002. The reason is not 

the editorial barrier but the reduced motivation of researchers who witness the evolving objective 

of MISQ with less emphasis on practice (Gill and Bhattacherjee, 2009a).  

 

When IS research becomes more distant from practice, it undermines the contributions of IS 

research activities to management practice, which could threaten our very survival as a discipline. 

According to Gill and Bhattacherjee (2009a), two of top 10 MIS departments ranked by research 

productivity merged with other departments. The study by Shore and Briggs (2007) found that 

not one of top 20 U.S. MBA programs (based on Business Week ranking) had an MIS course in 

its required core curriculum. 

 

How can IS research become more relevant in terms of research theme or topic selection? One 

solution is to choose the timely topic for management practice. One timely topic could be IS use 

and management issues in an increasingly globalized business environment. AACSB 

International now places much more emphasis on the education of globalization. The report of 

AACSB titled “Globalization of Management Education” (2011) explores the trend of 

globalization, it commented the trend of business schools in the past two decades: 

 

Today, business schools are expected to be much more customer-focused, 

entrepreneurial, and self-reliant. And perhaps most important, today business 

schools need to be more global. They depend on ‘‘selling their products’’ to an 

increasingly global market that demands students who are prepared to implement 

global strategy and who possess international experience, cultural awareness, and 

the ability to work in cross-cultural environments (Globalization of Management 

Education, 2011, Foreword, emphasis is added by the author) 
 

The report also urges  

all management educators to lead within their institutions to instill in future 

managers a global mindset, generate more international research into the theory, 

practice, and teaching of management, and to leverage the global environment to 
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create new value in our society.” (Globalization of Management Education, 2011, 

Foreword, emphasis is added by the author) 
 

The purpose of this AACSB report is to encourage and guide business schools to embrace 

globalization in research, teaching, and service so that the management education is appropriate 

and meaningful to the stakeholders being served. Even though the call for action of research in a 

more globalized environment is in 2011, the trend of globalization has been on the rise for the 

past two decades, as commented by this report.  
 
 

3. Research Questions 
This study will review the IS journals in the past 11 years (2000 – 2011) to see whether IS 

research and general management research has been corresponding with the globalization trend.  

The reason to include general management is that a comparison between IS research and general 

management research could display whether IS researchers have conducted more or less research 

of global topic than general management researchers.  

  

The study will include: 1) top IS journals with academia emphasis (ISR, MISQ and JMIS); 2) top 

IS journals with practitioner emphasis (MISQ Executive, Communication of ACM); 3) three  

journals for general management:  Management Science, Academy of Management Journal, and 

Journal of International Business Studies (JIBS). The study will investigate five research 

questions:  

1) Has research in general management been corresponding to the rising trend of globalization 

(reflected by Management Science and Academy of Management Journal)? 

2) What are major issues that have been examined in a globalized business environment by 

these two general management journals?  

3) Has research in IS been corresponding to the rising trend of globalization?  

4) What are major issues that have been examined in a globalized business environment by IS 

researchers ?  

5) Have IS researchers published articles in JIBS? if we argue that IS should be an integral 

part of management, then we should publish IS research in a general management journal 

such as JIBS, to inform other disciplines in management about our research results, other 

than stay isolated, and invisible to these disciplines.  

 

Table 1 lists the Journals.  

Journal Category Journal Name 

Top IS journals  with academia emphasis 

(informing inside clients) 

Information Systems Research (ISR) 

Management Information Systems Quarterly 

(MISQ) 

Journal of Management Information Systems 

(JMIS) 
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Top IS journasl with practitioner 

emphasis (informing outside clients) 

MISQ Executive 

Communications of ACM 

General Management Journals 

(Informing other business disciplines) 

Management Science  

Academy of Management Journal 

Journal of International Business Studies 

Table 1: Journal Lists 

4. Research Methods 
All abstracts of articles from 2001 to 2011 will be collected for the listed journals. The author or 

a research assistant will code articles based on the abstract. An article will be counted as related 

to global context once it meets one of the following criteria: 1) discussing organizational issues 

in a global context, 2) discussing cultural awareness and differences, 3) discussing organizational 

issues in countries other than North America. The journals included in the analysis are published 

in North America, and it used to be the outlets for North American researchers, articles about any 

other regions will likely inform these researchers from a different cultural perspective, thus 

should be counted as related to global context. The number of articles that are related to global 

context will be calculated, the percentage of the total number of publication for each year and 

each journal will be calculated so that we could see whether there is the rising trend of 

globalization reflected by publications.  

 

5. Preliminary Results 
The coding of MISQ has been completed for the recent five years: 2007 – 2011, there are 197 

articles altogether, including research articles, research notes, and opinion paper. Among these 

articles, only 23 (about 12%) articles are related to the global topic. Moreover, the topic about 

the global theme is very limited, the majority of these papers are about IS outsourcing, and others 

are papers that investigate IS use and management in regions other than North America.  

 

6. Expected Contribution 
One challenge that IS faces as a discipline and research area is conducting research that is relevant to 

practice. After  Benbasat and Zmud (1999) called for more relevant research, has IS research been 

becoming more relevant to or distant from real world practice? This paper will report the 

findings and suggest some topics that IS researchers could investigate in an increasingly 

globalized business environment, thus making IS research more relevant.  

7. Next Step of Work 
The next step of work is to complete the coding for all listed journals in table 1 before 

conference, and then report the findings at the conference.  
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The Growth of Industry Web Portals: An Example 
 

 

 

 

 

 

Abstract 

This paper proposes a growth model for industry web portals which present a new opportunity in 

the Internet business. The model contains four stages: preparation stage, attraction stage, 

entrenchment stage, and defense stage. The actions to be taken and strategies to be applied in 

each stage are given. An industry web portal for engineering supervision, testing, and inspection 

professionals in China is analyzed. This paper which provides a set of guidelines will benefit the 

industry web portal business practitioners. 

 

Keywords: Industry web portal, web portal management, virtual community, online community 

 

1. Introduction 
Over the years of the development of the Internet, the existing large general-purpose web portals, 

like Yahoo, MSN, Sina, etc., have monopolized the market. Therefore, it is extremely 

challenging for new entrants to penetrate the general web portals segment. On the other hand, 

taking into consideration the evidence of the emergence of professional virtual communities 

(Chen and Hung, 2010), professionals in different industries or specialized areas are eager to 

utilize virtual platforms for information exchange and social support. Thus, industry or 

specialized web portals present a new opportunity in the Internet business. For convenience, we 

use the term industry web portals to refer to industry web portals, specialized web portals, and 

professional-specific web portals. 

 

The main differences between general web portals and industry web portals involve the content 

and users. An industry web portal’s content is about the specific industry, which may include 

news, knowledge, recruitment information, and various virtual sub-communities. The visitors of 

an industry web portal are individuals working in the industry, people working in a related 

industries, and others seeking job opportunities in respective business segments. Visitors come to 

an industry web portal for diverse purposes which may include looking for news and jobs, 

learning new knowledge, seeking friendship and support, sharing knowledge, experiences, 

opinions, and ideas, and looking for co-creation of new knowledge, new products, and new 

services.  

 

How does an industry web portal grow and evolve? What approaches and strategies should an 

industry web portal use to succeed? Little research addresses these issues which are especially 

important to practitioners. This paper aims to narrow this gap through a proposed industry web 

portal growth model. An example presented below demonstrates the applicability of this model. 
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2. Literature Review 
Damsgaad (2002) presents a portal life cycle model for web portal management. The life cycle 

model contains four phases: attraction phase, contagion phase, entrenchment phase, and defense 

phase, in which each phase needs to overcome certain challenges to proceed to the next phase. 

Attraction phase of a web portal begins from the launch of the web portal with some 

unique/innovative features that existing web portals do not provide. The primary objectives of 

the attraction stage of the process are focused on attracting visitors and keeping them coming 

back to the portal, eventually becoming recurring users. Contagion phase’s focus is to “infect” 

the recurring users so that they can help spread the portal. Entrenchment phase comes when the 

number of users of the portal reaches a “critical mass”. The web portal at this phase can “tax” 

users by providing upgraded/enhanced services and accepting advertisements. Once the portal is 

well established, it needs to defend this status by carefully monitoring the challenges from new 

entrants. The primary goal of these four phases is to "lock-in" users, so that they cannot easily 

switch to competitors (Damsgaad, 2002). 

 

A relevant research area of industry web portals is virtual (online) communities which have been 

widely discussed in Information Systems discipline (Johnson et al., 2010). While the majority 

research of virtual communities focuses on the determinants of participation and knowledge 

sharing (Casalo et al., 2010; Sun et al., 2010; Wasko and Faraj, 2005; Zhang et al., 2010), others 

study virtual communities from the viewpoint of the success factors and management (Iriberri 

and Leroy, 2009; Leimeister et al., 2006; Rosenkranz and Feddersen, 2008). The common 

success factors include: high stability of the website, offering up-to-date contents, offering 

high-quality contents, encouraging interaction between users, building trust among users, 

handling user data sensitively, short reaction time of the website, and evolution of the website 

according to the ideas of its users (Koh et al., 2007; Liu et al., 2009; Leimeister et al., 2006; 

Rosenkranz and Feddersen, 2008). 

 

3. The Growth Model of Industry Web Portals  
Mainly based on the portal management model (Damsgaad, 2002), the success factors and the 

current research of virtual communities from literature, and the in-depth interview with the 

owners/managers of two industry web portals (www.3c3t.com, www.wushuw.com), we propose 

a growth model for industry web portals. The proposed model contains four stages: preparation 

stage, attraction stage, entrenchment stage, and defense stage. The actions and strategies to be 

taken and used in each stage are discussed. 

 

Preparation Stage 

Similar to starting a new economic entity in other areas, entering an industry web portal segment 

requires carefully assessing business context, analyzing customers, analyzing competitors and 

substitutes, and assessing the business network (Applegate et al., 2009; Leimeister and Krcmar, 

2004; Porter, 1996). Therefore, the idea of creating an industry web portal usually comes from 

people working in the industry. Based on the expertise and experience of using the existing web 

portals or virtual communities, they find some short comes of the existing web portals in their 

professional fields, and would like to grasp the opportunity to launch an e-commerce business. 

Because of the importance of the domain knowledge and industry experiences, that the 

owners/co-owners and the management team come from the industry is a critical success factor 

for an industry web portal.  
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To start a new industry web portal, one important strategy is to analyze the successful web 

portals in other industries. The success features and services in those industry web portals should 

be adopted. With regard to how to technically construct the website, as a result of the rapid 

development of the Internet technology, many mature software modules for constructing web 

sites are available for free (like open source products) or at low-cost. Customizing these software 

modules to construct the web portal not only greatly decreases the development time but also 

reduces the costs. These software modules make it much easier for non-IT professionals to enter 

the industry web portal business.   

 

It should be noted that no matter how good the analysis and the design are, a web portal’s 

features and services need to be evolved according to the web portal’s real running situation. 

 

Attraction Stage 

The launched web portal should have different features and services from other web portals to 

attract visitors. Also, because the web portal is new, promotion of the site is necessary. 

Advertising in an industry’s magazines/newsletters is an effective way to reach professionals in 

the industry.  

 

The main task of this stage is to attract visitors, and more importantly, keep visitors coming back 

and eventually becoming recurring visitors and members. Therefore, it is important to keep the 

site running smoothly, and timely respond to the problems that occur (Leimeister et al., 2006). In 

addition, because there is not enough loyalty from visitors of the site, member-generated content 

alone is not enough to maintain the site's traffic. The website should provide high quality and 

up-to-date content to attract and retain users (Leimeister et al., 2006). Even within an industry, 

there are many special interest groups. The portal should create different virtual communities 

with different topics to meet the needs of visitors/members with different interests. These virtual 

communities can help attract and retain visitors/members (Armstrong and Hegal, 1996).When 

the number of visitors/members of the portal has steadily increased, the portal can move to the 

next stage. 

 

Entrenchment Stage 

When the number of visitors/members of the portal reaches the "critical mass", and the number is 

continuously increasing, it indicates that the portal has a certain amount of reputation and value. 

Now it is the time to "persuade" the visitors/members to use fee-based services provided by the 

portal (Damsgaad, 2002). 

 

The visitors/members’ willingness to use fee-based services is critical for the portal to entrench. 

Fee-based services not only generate the much-needed revenue, but also can better lock-in 

visitors/members who obviously, by now, value the portal. Fee-based services usually are 

upgraded/enhanced versions of the existing services. For example, fee-paying members can 

access more information and/or are given the priority to post promotional information. 

 

At this stage, advertisements revenue will become an important part of revenue of the portal 

(Armstrong and Hagel, 1996). Because the visitors/members of the web portal are professionals 
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in the industry, it is very valuable for targeted advertisements which can be charged in higher 

rates.  

 

Defense Stage 

When the portal has been well established, the next step is to maintain and secure the status of 

the portal. In general, the visitors/members of the site are not static. Some visitors/members 

leave, and new visitors/members join. The factors that keep visitors/members coming back are 

the content, services, and communities of the portal, and the switching cost of the 

visitors/members. In this stage, the portal should be aware of the newly created competition 

portals and prevent the existing visitors/members from switching to the new competition portals 

(Damsgaad, 2002). If the portal finds new innovative features in the competitors, the portal 

should take timely actions to deal with. 

 

4. An Example 
www.3c3t.com is an industry web portal for professionals of engineering supervision, testing, 

and inspection in China. The web portal not only provides a platform for professionals in the 

engineering supervision, testing, and inspection area to exchange and share information, but also 

provides professional services to the business and individuals in the engineering supervision and 

inspection area. 

 

www.3c3t.com was launched in January 2006. In December 2011, the number of the registered 

individual members was about 184,730, and the number of the institutional members was 437. 

The average daily traffic (page view) was more than 120,000. The web portal became the No. 1 

website in the engineering supervision and inspection industry in China. The main features of the 

portal include news, recruitment, learning materials for downloading, technology forums, 

business directory, product supply and demand, exhibition, bidding information, and special 

business reports. The portal is still in the entrenchment stage. 

 

Preparation Stage (Before 2006) 

Before 2005, there were some general industry web portals in China. However, these web portals 

were all-purpose oriented, and tried to include information from all industries. It is hard for 

professionals in a specific industry to have an “at home” feeling and experience when the visit 

those general industry web portals. Two professionals in the engineering supervision and 

inspection industry found the gap, and then the business opportunity. Because the number of 

China’s infrastructure construction projects increases quickly, the demand of supervision and 

inspection engineers also increases rapidly. A web portal for the professionals in this area has the 

potential to succeed. The two professionals also decided to act as the managers of the web portal 

because they believe that only professionals in this industry can truly understand the needs, 

insights, and changes in the industry. 

 

Web 2.0 platforms enable communication, cooperation, and collaboration of individuals and 

groups over the Internet. The two professionals chose forum based applications to start the web 

portal. Since the two professionals had no website development background, they were looking 

for software modules with the required features and at a low-cost. At the beginning, they adopted 

the Dvbbs -- a free forum software package. Later, they hired programmers to customize the 

system.  
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Attraction Stage (January 2006 –December 2009) 

www.3c3t.com was launched in January 2006. A unique part of the portal is that it provides 

learning materials for the industry. There were several forums: consulting supervision, testing 

and inspection, and construction supervision. In the beginning, the web master uploaded news 

and learning materials, and encouraged visitors and members to share and exchange information. 

As member-generated learning materials increased, visitors found that this portal was quite 

useful, and more visitors started coming to the portal and registering as members. 

 

The key features to attract visitors to the portal are the industry news, the learning materials, and 

the forums. The main objective of this stage is to gain popularity and reach “critical mass” of 

visitors and members. Different online communities have different measures of “critical mass” 

of visitors and members (Raban et al., 2010). Through the analysis of the engineering 

supervision, testing and inspection industry in China, we believe that 100,000 members can be 

considered as “critical mass” for this industry web portal. 

         

As the web portal built more and more virtual communities with different topics, more visitors 

and members can have specific platforms which they need. Also, the web portal started to 

provide the information and materials of certificate exams for the industry, as well as recruitment 

information and services. These new features and services played an important role in promoting 

the site’s popularity. At the end of 2009, the number of the registered members of the web portal 

had reached 109,103. 

 

Entrenchment Stage (January 2010 - present) 

The number of registered members and the site traffic kept increasing. At the end of 2011, the 

number of the registered members of www.3c3t.com had reached 184,730, of which there were 

437 institutional and about 120 individual VIP members who pay membership fees. 

www.3c3t.com is ranked No. 1 in the engineering supervision, testing, and inspection industry in 

search engines Google and Baidu (a leading search engine in China), and is well ahead of other 

web portals in this area in China. The fee-based services and advertisements made the web portal 

had a positive cash flow in 2010 and 2011. 

 

5. Conclusion 
With the development of the Internet, professionals in different areas have increasing needs for 

information exchange and social support. Industry or specialized web portals have the 

opportunity to grow and meet the information exchange and social support needs of the 

professionals. How does an industry web portal grow and evolve? What approaches and 

strategies should an industry web portal use to succeed? Based on the portal life cycle model 

(Damsgaad, 2002), the new findings of virtual communities research, and the practical 

experiences of the owners/managers of industry web portals, we proposed a growth model of 

industry web portals. The growth model includes preparation stage, attraction stage, 

entrenchment stage, and defense stage. www.3c3t.com is an industry web portal in China’s 

engineering supervision, testing, and inspection industry. This paper discussed the web portal in 

detail as an example. This research, although is in the preliminary status, will contribute to the 

practice of industry web portal business through the set of guidelines for practitioners to launch 

and run industry web portals. 
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Abstract 
 

Collaborative information retrieval is an important area of information retrieval research. The 

research reported in this paper explores tourists’ collaborative information retrieval on the Web. 

A questionnaire study was conducted to investigate users’ tourism information search behavior. 

The results reveal that 94.3% of the users engaged in collaborative activities as they searched 

for tourism information. Users collaborate with each other for tourism information both during 

the search process and on the search results. Users’ search patterns for tourism information 

such as types of search keywords, division of search tasks, sharing of search results and user-

expected features of a collaborative tourism search system have also been identified. The 

findings provide implications for the development of a Collaborative Information Retrieval 

model and the subsequent design of a collaborative tourism information retrieval system.  
 

Keywords: Collaborative Information Retrieval, Collaboration, Tourists, Tourism Information 
 

 

1. Introduction 

Information and Web technologies are playing a fundamental role in the tourism industry. 

Nowadays, more and more tourists tend to search for various types of information from the Web 

for arranging a better travel plan. Information needs of travelers are affected by highly dynamic 

and individual factors, such as preferences for sites, weather conditions, prices, transportation, 

holidays and economic changes (Prestipino, 2004). The inclusion of collaborative support in 

searching for tourism information may produce more effective results. Research shows that 

collaborative information retrieval (CIR) occurs when there is a breakdown in the information 

flow (Reddy et al, 2010). Such a breakdown leads to team members collaborating to find the 

needed information. Prior work on CIR reveals that when people work together in collaboration 

they can (1) accomplish more search tasks, (2) benefit from other people’s experience and 

expertise on the given topic, and (3) influence each other and develop a more profound 

understanding of the subject than when they are isolated (Shah, 2008).  Thus far, however, 

limited research has been conducted into CIR and even fewer studies have modeled the nature of 

CIR in tourism. Our study aims to understand tourists’ information search behavior in 

collaboration on the Web and to develop a CIR model for tourism domain. A sound model will 

be significant for the development of collaborative search tools for tourism information.   
 

2. Related Work 

Several CIR systems have been developed to support users’ collaborative behavior while 

searching on the web. For example, SearchTogether (Morris and Horvitz, 2007) is one of these 

systems. It facilitates collaboration by supporting awareness, division of labor and persistence 

during the process of searching the web. Reddy, Jansen and Spence (2010) developed another 

CIR prototype MUST (Multi-User Search and Talk) where communication was the focus point. 
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Pickens et al. (2008) designed a collaborative interface that supports algorithm mediated 

exploratory search for information retrieval. Krishnappa (2005) developed MUSE (Multi User 

Search Engine) to examine how team members who may not be physically co-present interact 

with each other while collaboratively searching for information.   
 

The existing CIR systems are for general purposes, but tourism is a specific information-based 

activity and its CIR system should have some unique characteristics (Prestipino, 2004). The 

traveling behavior studies focus on what tourists do and why they do, and place the emphasis 

primarily on travel planning and decision making (Xiang et al., 2008). It is postulated that the 

experience of a trip begins with anticipation and planning, and sequentially involves the 

movement to the destination, the on-site experience and activities (Dellaert et al., 1997). 

Evidence suggests that travelers are likely to utilize the following four broad, external 

information sources when planning their trips: family and friends; destination specific literature; 

media; and travel consultants (Gursoy and McCleary, 2004). Literature also shows that several 

factors influence travelers’ information search including type of the travel and purpose of the 

travel (Gursoy and Chen, 2000). Few of these studies have modeled tourists search behavior. 

However, for designing a collaborative search system for tourists, there is a need to better 

understand tourists’ search behavior. Our study engages in an in-depth understanding of tourists 

search behavior and developing tourists’ information retrieval model in a collaborative mode. 

 

3. Research Questions 

Specific research questions are as follows: 

1. What are the characteristics of user search behavior in collaboration for tourism information? 

2. What are the design issues for developing a collaborative information retrieval system?  

3. How can users collaborate and retrieve information effectively in tourism domain? 

 

4. Methodology 

The research questions will be addressed at different stages of this study. The first stage is 

concerned about the data collection and analysis of travelers’ information search behavior and 

the findings will help to build tourists’ CIR model. The middle stage comprises the development 

of an interface and an algorithm to make queries, and to retrieve the desired tourism information. 

The final stage will verify the completed work through statistical analysis and user evaluation of 

our system. To address research question 1, we conducted a questionnaire study to investigate 

how users interact with existing search systems for tourism information. A total of thirty-five 

students and staff (23 males and 12 females) from the University of South Australia, Australia 

were recruited via e-mails for participation in the questionnaire. Their ages ranged from 26 to 55 

years and more than half (60%) of them were in their 20s and 30s. 28.6% of subjects search 

tourism information half-yearly, 25% participants reported as quarterly search, yearly search is 

employed by 17.1% respondents and 14.3% participants conduct their tourism information 

search weekly. Above one-third of the participants (37.1%) have 8-12 years of tourism 

information search experience and 31.4% participants have more than 13 years experiences in 

tourism information searching. All these participants are experienced in travelling as well as 

travelling information searching. The reasons for their travel include attending conferences, 

seminars and visiting friends and family. The questionnaire containing thirty questions was 

designed to collect data on the extent to which and when users collaborate with each other, and 

why and how users collaborate during tourism information searching. The results of the study are 

reported in section 5. A follow-up and in-depth user study of the same user group consisting of 
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Web search logs and interviews are being undertaken and the findings will be reported in the 

forthcoming papers. Using the findings from the first stage and the review of existing CIR 

systems (e.g. Morris and Horvitz, 2007; Pickens et al., 2008; Shah and Marchionini, 2010), we 

will concentrate on the design of the interface and development of algorithm for retrieving 

tourism information in collaborative environment which belongs to research question 2. Once 

upon the system is built, in order to verify the effectiveness of this information retrieval system, 

an evaluation will be performed that is concerned with research question 3. This stage will also 

involve the verification of all completed contributions and this verification will be carried out by 

an experiment in a laboratory setting.  

 

5. Results 

This section presents results about why and how the participants collaborate, the collaborative 

tools used by the participants, their preferences of keywords for searching tourism information 

and expected features of a collaborative tool.  

 

5.1 The Extent to Which Users Collaborate for Tourism Information Searching 

The study shows that the users collaborate for tourism information with relatives (66.7%), 

friends (93.9%), colleagues (57.6%), agent (39.4%) and others (12.1%) for various purposes 

which are tabulated as follows (Table 1): 

 

Table 1: Reasons of collaboration for tourism information searching 
Reasons of collaboration for tourism information searching Respondents (%) 

For Gathering Information 20.00 

For Sharing Information 14.28 

For Reliable and Accurate  Information 14.28 

For  Information Verification 11.42 

For Sharing Knowledge and Experience 37.14 

For More Information 22.85 

For Specific Information 2.85 

For Different Thoughts and Opinions 5.71 

For Advices/Suggestions 11.42 

For Updated Information 14.28 

 

The respondents collaborate with co-located (11.4%) and remotely located (17.1%) people but in 

most cases they (68.6%) collaborate with both collocated and remotely located people. In 

response to the question “How do you communicate with others for tourism information?”, 

71.4% respondents mentioned Phone as the medium of collaboration and Email had been 

mentioned by 60% respondents. 31% use others (Face-to-face and web inquiry) as media. Table 

2 shows the statistics of tools used as collaborating media.   

 

Table 2: Media used for collaboration 

Collaborating Media Respondents (%) 

Phone 71.4 

Email 60.0 

Instant Messaging 34.3 

Social Network 25.7 

Others (Face-to-face and web inquiry) 31.4 
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5.2 Types of Collaboration for Tourism Information Searching 
In response to a question “Do you communicate with other people for travelling and tourism 

information?”, the 94.3% of our respondents answered “Yes” and only 5.7% answered “No”. A 

question was like “Do you share your search results with others?”  80% respondents answered 

“Yes”. Another question was asked as “Do you share your travel experience with others?” The 

97.1% respondents share travelling experiences and only 2.9% do not. Regarding group work, 

the 31.4% responded as “Searching first by each individual and then combining and refining the 

results”, 28.6% responded as “Sharing search keywords” and 25.7% as “Dividing the search 

task, distribution of sub-tasks among the individuals and then combining the results together”. 

These data are depicted in Table 3. 
 

Table 3: Types of collaborative activities for tourism information searching 

Collaborative Activities 

Parameters 

Respondents 

(%) 

 

Collaborative Activities 

Parameters 

Respondents 

(%) 

Types of sharing activities  

i) Communication with others 

for travel and tourism 

information         

ii) Sharing of search results 

iii) Sharing of travel  

experience 

      

 

 

94.3 

 

 

80.0 

97.1 

 

 

 

Group work search strategy 

i) Searching first by each individual 

and then combining and refining the 

result 

ii) Sharing search keywords  

iii) Dividing the search task, 

distribution of sub-tasks among the 

individuals and then  combining the 

results together 

 

31.4 

 

 

28.6 

25.7 

 

 

 

5.3 Keywords and Their Importance in Tourism Information Searching 

The respondents were asked about the number of keywords they use for searching tourism 

information. The 71.4% respondents use 3-4 keywords for searching. 5-6 keywords and 1-2 

keywords are used by 22.9% and 5.7% of the respondents respectively. The order (priority) of 

important keywords that tourists frequently used for searching tourism information is also 

identified. These data are presented in Table 4.  

 

Table 4: Search frequency, no. of search terms and importance of search terms 
Search Parameter Respondents (%) Search Parameter Respondents (%) 

Frequency of tourism 

information searching 

       i)  Daily 

      ii)  Weekly 

     iii)  Monthly 

     iv)  Quarterly         

      v)   Half-yearly 

     vi) Yearly 

No. of search keywords   
      i)   1-2 words 

     ii)   3-4 words 

     iii)   5-6 words 

 

 

2.9 

14.3 

11.4 

25.7 

28.6 

17.1 

 

5.7 

71.4 

22.9 

Important search terms 

for tourism (for priority 

1) 

   i)  Place of Interest 

  ii) Visa 

 iii) Travel Route 

 iv)  Hotel/Motel 

  v) Weather 

  v) Food   

  

 

 

 

 

 

76.5 

12.1 

2.9 

2.9 

2.9 

2.9 
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5.4 Expected Features of a Collaborative Tourism Information Search Interface 

In terms of prominent characteristics of a desired system that supports collaboration with others 

while searching for tourism information, the participants believed that:  

 It should facilitate synchronous and asynchronous sharing and discussion. 

 It should have vocabulary, capable of providing past search history and feedback from the 

others, should provide searching, saving and sending options in the same window. 

 It should have chat, voice call and video call options, and tour organizer to add planning tips. 

 It should provide the ranked list of search results. 

 Inclusion of vocabulary and keyword pattern suggestions can assist searchers to make an 

effective query. Duplication can be reduced by having a collaborative search interface 

visualizing which results have already been viewed by others for a search session. 

 

6. Implications for Developing a CIR Model and Design of a CIR System  

Our findings show that tourists collaborate and plan among themselves while searching for 

tourism information. A tourist may obtain information from internal sources (i.e. own 

experience, previous travel), external sources (i.e. friend, family) or from accompanying tourists 

to plan for making a make a better trip.  
 

This planning process is embedded in searching travel information. After completing the 

planning process, tourists take the decision of searching for specific tourism information. 

Tourists firstly search for information on a specific place (i.e. destination). And then under the 

specific destination they search for information like weather, transport etc. We will design a CIR 

system that supports tourists’ collaborative search behavior. The principle of this system is that 

an algorithm will perform the collaboration without interfering the users’ activities. This model 

will support multiple users for collaboration simultaneously. For example when users finish 

writing their queries, the algorithm will convert multiple queries from multiple users into a single 

query which will then be used to retrieve the results. Suppose a tourist in a team writes “I would 

like to know about the tourist spots in Kangaroo Island in Australia” and another tourist in the 

same group writes “I want to know about the accommodations and festival events in Kangaroo 

Island”. The final query will be like “tourist spots, accommodations and festival events in 

Kangaroo Island”. The obtained results based on this query will then be shown to the 

collaborating parties. The development of algorithm for query formulation and information 

retrieval is our future work.  

 

7. Conclusion and Future Work 

This study is among its first attempt to better understand the collaboration among tourists which 

reveal that users often collaborate over both search process and search results. We provided 

detailed findings on why and how they collaborate for tourism information, collaborative search 

pattern, sharing of search tasks and results. Tourists’ keywords preferences for tourism 

information searching, their search frequency and number of keywords used for tourism 

information searching have also been identified. The results presented in this paper are based on 

the questionnaire conducted among the participants who are experienced in both web search and 

tourism information searching. The participants recommended some desirable features for a 

collaborative tourism information retrieval system. Some of them are: synchronous and 

asynchronous communication, supporting strong vocabulary and audio and video call option. 

This preliminary study also shows that destination is the most frequently used search term 

category for tourism information.  
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In the future we plan to develop a tourists’ collaborative information search model based on the 

findings of this study. Considering this tourists collaborative search model, building up a 

Collaborative Information Retrieval (CIR) system and the development of algorithm for query 

formulation for tourism information retrieval are also our future plan. The findings of this study 

will instruct the design of such a CIR system in tourism domain.    
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Abstract 
 

The support operation of information systems (IS), referred to as IS support community, is a 

knowledge-intensive setting where IS professionals provide end-users with information and 

solutions, engaging in frequent knowledge sharing activities. Drawing upon social networks and 

knowledge sharing literature, this study examines the performance effect of network structure 

and composition on knowledge sharing in an IS support community. Network structure will be 

examined in terms of bridging (betweenness centrality) and reaching (closeness centrality, while 

network composition is measured by the diversity of ties between IS professionals and end-users. 

We predict that the network characteristics will exert a positive impact on knowledge sharing, 

measured by the productivity of IS professionals. Our hypotheses are empirically tested on 

archival data of 23,450 system usage problems over 12-month period in a large U.S. 

organization. Our data analysis supported most predicted relationships. Results of the study 

offer important implications for IS theory and practice. 

 

Keywords: IS support, network, knowledge sharing, IS professional, productivity. 

 

1. Introduction 
The support operation of information systems (IS) is a knowledge-intensive setting where IS 

professionals engage in frequent knowledge sharing activities with organizational end-users and 

provide users with information and solutions to facilitate their system use. The ability of IS 

professionals to effectively share knowledge with end-users is critical to organizational learning 

and use of the implemented information technologies.  Prior research has highlighted that IS 

professionals play an important role in facilitating end-users’ technology learning and use 

(Pawlowski and Robey 2004; Santhanam et al. 2007). We argue that substantial new insights can 

be gained by focusing on the knowledge sharing, and especially on factors contributing to the 

performance improvement of IS professionals.  

 

In this paper, we view the knowledge-intensive setting of IS support service as an “IS Support 

Community,” which comprises of both end-users (organizational employees who utilize 

information technologies to accomplish their business tasks) and IS professionals (also referred 

to as “support personnel”) in the support operation. Drawing upon perspectives from social 

networks and knowledge sharing literature, we examine how a support person’s network 

characteristics, the two network dimensions (network structure and network composition), affect 

his/her productivity via knowledge sharing in the community.  

 

To test the hypotheses, we collected archival data comprising 23,450 system usage problem 

records during the first 12 months post the implementation of a new enterprise system, SAP/R3, 
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in a large U.S. organization. We analyzed the data using social network analysis and panel data 

regression model. Our study offers new insight into promoting organizational technology use via 

network effects. Moreover, our study suggests several ways through which IS support personnel 

can take advantage of network characteristics to improve their productivity. 

 

The remainder of the paper is organized as follows. Section 2 introduces the theoretical 

background and research hypotheses. Section 3 describes research methods, followed by data 

analysis and results in section 4. Section 5 presents the discussion of the results and section 6 

concludes with potential contributions, limitations and directions for future research.   

 

2. Theory and Hypotheses 
2.1 Knowledge Sharing in an IS Support Community 

Knowledge sharing in networks pertains to both the acquisition and provision of knowledge by 

individuals, consistent with the conceptualization of knowledge sharing in an employee network 

(Reinholt et al., 2011). As Davenport and Prusak (1998) argued, knowledge sharing involves not 

just the transfer of knowledge but also its absorption and use by the knowledge recipient. As a 

result, the individuals who acquire and apply the knowledge are likely to witness in improvement 

in their performance.  Hence, we measure the effectiveness of knowledge sharing by the 

changes in the performance of knowledge recipient (Argote and Ingram, 2000). One proxy 

measure for knowledge sharing effectiveness is the productivity of individuals.  

 

Knowledge may flow in both directions in the IS support community. On the one hand, 

deployment of a new information system always creates knowledge barriers for employees as 

they cope with new work processes and technology features (Robey et al. 2002).  Every service 

request by an employee represents a channel through which knowledge about technical features 

may flow to the employee. On the other hand, IS support professionals also benefit from their 

interactions with users as they enhance their knowledge of local business processes and of 

end-users’ technology use. Under these circumstances, knowledge about business context may 

flow to the IS professionals from users (Santhanam et al. 2007).  . 

 

2.2 Network Structure (Bridging and Reaching) and Knowledge Sharing 

First, we examine the performance effect of network reaching, measured by closeness centrality. 

Closeness centrality reflects an individual’s capacity to access to a large amount of information 

in the network by considering both direct ties and indirect ties of the individual. Indirect ties not 

only influence an individual’s manipulation of the network but also provide channels through 

which socially distant information and knowledge can reach the individual (Granovetter 1973).  

When knowledge of a third unconnected person is passed to an individual via another person, 

knowledge spillover occurs. The effects of knowledge spillover attenuate exponentially as 

knowledge flows from one person to another along the chain in the network.  An individual high 

in such network centrality has an early access to diverse knowledge of many others either 

through direct communication or indirect knowledge spillover. Similarly, an IS support person 

who is centrally positioned in the network is able to quickly reach out into the network and have 

fast access to knowledge of many end-users.  Having a high closeness centrality enables IS 

support personnel to build in-depth knowledge about system use problems and resolution 

strategies, increasing his/her productivity. Thus, we hypothesize: 
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HYPOTHESIS 1 (H1): Closeness centrality of a support person in the IS support community is 

positively related to the support person’s productivity. 

 

Second, bridging in the network is often captured through structural holes (Burt 1992), which 

exist between two individuals who do not have direct links with each other but are connected 

through a third person. Structural holes reflect an individual’s capacity to access to new and 

unique information in the network based on the individual’s direct ties. An individual who spans 

structural holes can have a potential to obtain good ideas and synthesize them to create value 

(Burt 2004). Moreover, structural holes measure the diversity and non-redundancy of an 

individual’s direct ties. Possessing a structural-hole position predicts knowledge sharing in 

positive ways (Granovetter, 1973), and results in greater team creativity (Reagans and 

Zuckerman, 2001). Extending these prior findings to the context of the IS support community, 

we posit that, by spanning a structural hole, the support person will benefit from the diverse 

bodies of knowledge in problem diagnosing and resolution, and from accumulating working 

experience with diverse user groups. The variety of experience may enhance an individual’s 

ability to assimilate or process acquired information and knowledge to a new and different 

problem domain.  Therefore, we propose the following:  

 

HYPOTHESIS 2 (H2): Betweenness centrality of a support person in the IS support community 

is positively related to the support person’s productivity. 

 

2.3 Network Composition (Tie Diversity) and Knowledge Sharing 

Tie diversity is a network composition measure that captures the accumulation of diverse 

knowledge. According to studies on experiential learning (e.g., Schilling et al., 2003), variation 

in prior experience can be critical for developing new capabilities. In the IS support community, 

tie diversity refers to the variety of users a support person interacts. Thus, we predict, 

 

HYPOTHESIS 3 (H3): Tie diversity of a support person in the IS support community is 

positively related to the support person’s productivity. 

 

Figure 1 summarizes the hypotheses presented above. 

 

 

 

Figure 1. Integrated Model of Network and Knowledge Sharing 

 

Knowledge 
Sharing 
(Productivity

) 

Member characteristics 

Control Variables 

+ + Network Structure   

Reaching (H1);          

Bridging (H2)  

  

Network Composition           

Tie Diversity (H3)  
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3. Methods 
The research setting for this study is the SAP/R3 support community formed by users and IS 

support personnel in a large organization in the United States. We extracted a total of 23,450 

system use problem records (identified by ticket number) related to 12 software applications 

(sub-modules) during the period of 4/2007-4/2008. Each problem record contains data on the 

sequence of activities in solving a system usage problem, from the problems’ origin, to its 

categorization and assignment, and to the final resolution of the problem. We consider a user 

request as the basic unit of activity in the context of IS support. Based on ticket descriptions, we 

obtained information about who (support person support personnel) resolved which ticket from 

whom (user), and assigned a tie between the support person and end-user. Each tie thus was 

treated as unidirectional or symmetric.  

 

4.1 Variable Measures 

Dependent Variable. Productivity of a IS support professional is measured by his/her efficiency 

(i.e., resolution time) in completing support tasks (resolving users’ system use problems). As the 

labor cost of IS support personnel accounts for the largest component of the cost in IS support 

service (Adhikari 1994), we use a support personnel’s resolution time per ticket to measure the 

support person’s productivity, consistent with Das (2003).  

 

Independent Variable. Closeness Centrality is calculated using Valente and Foreman’s (1998) 

measure of radiality, which is a variation of closeness centrality measure. Betweenness Centrality 

measures the probability that an individual falls on the shortest path (geodesic) of pairs of other 

individuals in the network. We calculate the measure based on Freeman (1979) and Borgatti et 

al. (2002). User Diversity by Location (LocDiv) is calculated using Shannon’s (1948) entropy 

measure to capture the diversity of users who are from different locations in the organization and 

are supported by a developer. 

 

Control Variables include two dummy variables, Tenure1 and Tenure10. Tenure1 equals 1 for 

those who have been working at the organization for just one year, and Tesure10 equals 1 for 

those support personnel who has been working at the organization for 10 years. 

 

4. Data Analysis and Results 
We used UCINET v6 (Borgatti et al. 2002) to compute the network measures. Monthly data 

were constructed over the first 13-month period of organizational use of a new SAP/R3 system. 

All the three network measures have a significant and negative correlation with ticket resolution 

time, with correlation coefficients of -0.68 (closeness), -0.55 (betweeness), and -0.67 (LocDiv).  

We used panel data regression model to analyze the data.  

 

Our data analysis of the IS support community shows that a support personnel’s central position 

(measured by closeness centrality) has a positive influence on one’s productivity (p<0.0001, 

Table 1). This result supports our first hypothesis (H1) on the positive association between 

network reaching and individual productivity. Similarly, as we predicted (H3), the diversity of 

users (as measured by users’ locations) affects positively a support person’s productivity. All the 

VIF indicators are smaller than 5, suggesting that multi-colinearity is not a concern in our model.  
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Table 1. Dependent Variable: ln(AvgEff) 

Variable DF 

Parameter 

Estimate 

Standard 

Error t Value Pr > |t| 

Variance 

Inflation 

Intercept 1 7.39297 3.32282 2.22 0.0335 0 

Tenure1 1 0.19766 0.26191 0.75 0.4561 1.47029 

Tenure10 1 0.65438 0.21525 3.04 0.0048 1.43194 

nCloseness 1 -0.12066 0.05082 -2.37 0.0240 3.32713 

LocDiv 1 -4.39158 1.74445 -2.52 0.0172 3.29865 

Overall Model Fit: Adjusted R-Square=0.716, P<0.0001. n=36 

 

When analyzing betweenness centrality in the model, we found that the user diversity is a 

significant predictor of individual productivity, supporting our third hypothesis (H3). However, 

we found that the co-efficient of betweenness failed to support H2.  

 

5. Discussion 
Our study focused on examining the effects of two important network dimensions – network 

structure and network composition – on knowledge sharing in a large IS support community. The 

initial analysis has shown some results to support our predicted relationships. The findings of the 

study extended our prior study network structure and knowledge sharing (Chi and Deng, 2011).   

 

This study contributes to IS theory and practice in multiple ways. First, this study highlights the 

important role of social interactions and network characteristics in enhancing knowledge sharing 

between IS support professionals and end-users. Prior IS studies on post-implementation support 

has evidenced the occurrence of knowledge transfer between IS support professionals and 

end-users (Santhanam et al., 2007). Our study adopted the network lens, and shed new insights 

into the importance of the two network characteristics – bridging and reaching – in influencing 

knowledge sharing and individual performance. Second, this study enhances our understanding 

of IS professionals’ performance in system support. Prior research present mixed views on the 

role of IT support desk. For example, while Santhanam et al. (2007) emphasized the 

effectiveness of IT help desk in transferring technical knowledge (know-how and know-what) to 

end-users,  Govindarajuiu (2002) suggested that IT help desks are often overwhelmed and did 

not provide satisfactory support service. Thus, findings of this study help offer some practical 

explanations for the inconsistent views and suggest ways to improve IS support service 

efficiency.  

 

6. Conclusion 
As this study focused on IS use and support of enterprise systems in a large organization with its 

unique organizational context, the generalizability of the research findings is likely to be 

constrained by the type of organizational structure. However, given the study’s focus on 

user-system engagement and on the IS support community for a newly-implemented technology, 

the findings could be tentatively applied to the context of other types of information systems and 

to knowledge-intensive communities.  In spite of the limitations, this study suggests that 

organizations should value knowledge accumulated and residing in the network of IS 
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professionals and end-users when evaluating the returns on their IT investments, and consider the 

factors of network characteristics when managing their IT resources. A promising avenue for 

future research is to compare and contrast network characteristics and individual characteristics 

in their contribution to effective knowledge sharing and performance. 
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Abstract 

 

This paper conducts an empirical study on how the influencing factors in personal cognitive 

dimension and social cultural dimension affect knowledge sharing willingness in Virtual 

Community of Practice. The results show that self-efficacy, personal outcome expectations, 

guanxi and gaining face all have positive effects on knowledge sharing willingness; 

self-efficacy has positive effect on community-related outcome expectations. Finally, some 

implications are put forward to facilitate knowledge sharing in VCoPs. 

 

Keywords: Virtual Communities of Practice; Knowledge Sharing; Self-efficacy; Face  

 

1. Introduction 

Since the advent of the WELL (the Whole Earth 'Lectronic Link) in 1985, there has been a 

steady increase in volume of Virtual Community of Practice (VCoPs) with the development 

of Information Technology. The biggest advantage of VCoPs is that it provides an online 

platform, gathering people from dispersed locations through common interests, topics and 

professional knowledge. It is centered upon the communications and interactions of 

participants to generate specific domain knowledge that enables the participants to perform 

common functions and to learn from, contribute to, and collectively build upon that 

knowledge (Lee et al., 2003).  

While VCoPs bring people together virtually from all over the world, knowledge sharing 

among them has not lived up to expectation, and it happens in some of the VCoPs (e.g., 

scienceblog, emuch) that individuals are hesitate to contribute their knowledge. Researchers 

have noted the lack of intention to share knowledge in VCoPs in practice, Davenport 

(Davenport, 1996) stated knowledge sharing is an unnatural act and individuals’ natural 

tendency is to hoard their knowledge, Dixon (Dixon, 2000) pointed out that build it and they 

will come and “technology can replace face-to-face interaction are the myths of knowledge 

sharing. So, it is important to explain why individuals select to share or not to share 

knowledge with other participants except for technology consideration, and developing a 

deeper understanding of the factors influencing individual’s knowledge sharing would help 

both academics and practitioners gain insights into how to stimulate knowledge sharing in 

VCoPs. 

 

2. Theoretical Background and Research Hypotheses 
Previous researches have applied various theories to illustrate or test knowledge sharing, such 

as Social Cognitive Theory, Social Capital Theory, Social Exchange Theory, TAM, Sense of 

Belonging (Compeau and Higgins,1995;Pajaras, 1996; Nahapiet & Ghoshal, 1998; 

Kankanhalli et al., 2005), and a considerable amount of researches have proven that 
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self-efficacy, outcome expectation, trust, subjective norms, cost, benefit, reputation and 

reciprocity have positive effects on knowledge sharing willingness or knowledge sharing 

behavior(Pajaras,1996; Compeau& Higgins,1995; Kankanhalli et al.,2005; Wasko & 

Faraj,2000) . Related studies reflect the richness of theories and diversity of measures, among 

which most focus on either personal factors (e.g self-efficacy, perceived relative advantage) 

(Lin et al.,2009;Bock & Kim, 2002; Chiu et al., 2006; Hsu et al., 2007) or contextual 

factors(e.g. trust, reciprocity) of knowledge sharing (Bock et al., 2005; Purvis et al.,2001; 

Kankanhalli et al., 2005; Wasko & Faraj, 2005).However, the influence of cultural factors on 

knowledge sharing is a critical area on which few studies have been performed.  

In this study, an integrated framework was proposed to develop a more comprehensive 

perspective of the relationships between personal factors and cultural factors of knowledge 

sharing willingness in VCoPs in Chinese cultural context.  

Social Cognitive Theory (Bandura, 1986) is a widely accepted model for validating 

individual behavior (Compeau & Higgins, 1995). This theory states that an individual will 

take an action that has personal cognition in a social environment. Furthermore, individual’s 

cognition to act in a certain way has two basic determinants: self-efficacy and outcome 

expectation. So, Social Cognitive Theory was used to examine how Self-efficacy, Personal 

Outcome Expectations and Community-related Outcome Expectations in personal cognitive 

dimension affect Knowledge Sharing Willingness. 

In Chinese cultural context, Guanxi defines one's place in the social structure and provides 

security, trust and a prescribed role (Hammond & Lowell, 2004). Guanxi largely reduces the 

opportunistic behavior and encourages the commitment from the Chinese counterpart and at 

the same time enhances the channel performance as well.Closely related to Guanxi is the idea 

of Face. The claim to face may rest on the basis of status, whether ascribed or achieved; it 

may also vary according to the group with which a person is interacting (Ho, 1976). Since 

VCoPs are rooted in specific culture and serve as communication channels involving human 

interaction, cultural factors as Guanxi and Face may exert influence on knowledge sharing. 

So, Guanxi-Face theory was applied to examine how Guanxi, Saving Face and Gaining Face 

in social cultural dimension affect Knowledge Sharing Willingness. The theoretical model is 

proposed in Fig. 1. 
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Fig 1 Theoretical Model 

2.1 Personal Cognitive Dimension 

Prior literature has discussed several types of self-efficacy related to learning performance 

which involve knowledge sharing in certain communities, such as mathematics self-efficacy 

(Pajares,1996), computer self-efficacy (Compeau&Higgins, 1999; Marakas et al., 1998), etc. 

Bock & Kim suggested that self-efficacy is the main factor that influences knowledge sharing 

willingness and their research showed self-judgment of individual’s contribution to 

community positively affect knowledge sharing(Bock & Kim, 2005). Kankanhalli et al 

considered self-efficacy as an intrinsic incentive and examined its positive effect in 
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Electronic Knowledge Repositories (Kankanhalli et al.2005). Contant et al. found that 

individuals with higher professional skills are likely to put forwards more suggestions online 

(Contant et al., 1994). To sum up, this study included web-based self-efficacy (WBSE) and 

knowledge creation self-efficacy (KCSE) for studying self-efficacy. WBSE refers to a 

learner’s beliefs about his/her capabilities in using the functions of the website. KCSE refers 

to a learner’s beliefs about his/her capabilities in articulating the ideas and experiences, 

synthesizing knowledge from different sources, and learning from others by embodying 

explicit knowledge into tacit knowledge. Knowledge sharing willingness is defined as 

people’s intention to share knowledge (Bock et al., 2005). Hence, we propose, 

H1: Self-efficacy has a positive effect on knowledge sharing willingness in VCoPs. 

It has been pointed out that outcome expectations can engender knowledge sharing in virtual 

communities. Following Compeau & Higgins (Compeau & Higgins, 1995), we identified two 

types of outcome expectations: personal outcome expectations refer to the knowledge 

contributor's judgment of likely consequences that his/her knowledge sharing will produce to 

him/herself; community-related outcome expectations refer to a knowledge contributor's 

judgment of likely consequences that his/her knowledge sharing behavior will produce to a 

VCoP. 

Studies on Social Cognitive Theory suggested that individuals would share knowledge within 

VCoPs with the expectations of enriching knowledge, seeking support, making friends 

(Andrews, 2002; Zhang& Hiltz, 2003). Butler et al. (Butler, 2002) suggested that the primary 

reason for individuals to share knowledge is their expectation of being seen as skilled, 

knowledgeable or respected.  

From the aspect of community, studies suggested that individuals share knowledge with the 

expectation of helping the VCoPs to accumulate its knowledge, continue its operation, and 

grow (Bock&Kim, 2002). Hence, we propose, 

H2a: Personal outcome expectation has a positive effect on knowledge sharing 

willingness. 

H2b: Community-related outcome expectation has a positive effect on knowledge 

sharing willingness. 

Prior information systems literature has proven positive outcome expectation can induce 

individual information behavior (Compeau&Higgins, 1999).Marakas’ research found that 

self-efficacy has positive effect on outcome expectation via individual action performance 

(Marakas et al., 1998).Hsu et al. also proved knowledge sharing self-efficacy positively 

effects both personal outcome expectation and community-related outcome expectation(Hsu 

et al.,2004). Hence, we propose, 

H3a: Self-efficacy has a positive effect on personal outcome expectation. 

H3b: Self-efficacy has a positive effect on community-related outcome expectation. 

 

2.2 Social Cultural Dimension  

The Chinese word “guanxi” refers to the concept of drawing on connections in order to 

secure favors in personal relations. It forms an intricate, pervasive relational network. It 

contains implicit mutual obligations, assurances, understanding and governs Chinese attitudes 

toward long-term social and business relationships. Guanxi is therefore more than a 

friendship or simple interpersonal relationship; it includes reciprocal obligations to respond to 

requests for assistance. Unlike inter-firm networking in the West, however, this reciprocity is 
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implicit, without time specifications, not necessarily equivalent, and only socially binding. 

Park & Luo (Park & Luo, 2001) found that Guanxi is closely related to high performance in 

business organizations. Kotlarsky&Oshri’s (Kotlarsky&Oshri, 2005) research indicated that 

guanxi promotes knowledge transfer among companies. Guanxi was also proven to positively 

influence trust and knowledge transfer among individuals (Lee & Dawes, 2005; Ramasamy et 

al., 2006). Hence, we propose, 

H4: Guanxi has a positive effect on knowledge sharing willingness. 

Chou et al. found that face has two tendencies namely gaining face and saving face (Chou et 

al., 1996). Gaining face means the establishment of positive self-image; while saving face is 

avoid of losing face. People with gaining face tendency like to be acknowledged by others, 

while people with saving face tendency do not want to be looked upon, they are sensitive to 

negative remarks. 

Ardichvili et al. found that, saving face hinders knowledge sharing (Ardichvili et al. 2006). 

The exposure of personal knowledge and mistake can be embarrassing and disrespectable, in 

that case, people are less likely to contribute knowledge and communicate with other in the 

fear of losing face (Chu R. L, 2006(a); Chu R. L, 2006(b)). Hence, we propose, 

H5: Saving face has a negative effect on knowledge sharing willingness. 

Chu suggestedthat gaining face is acquired by self-representation (Chu R. L, 2006(b)). When 

one’s advantage and capacity apply with others’ expectation, recognition and respect is 

gained. Hence, we propose, 

H6: Gaining face has a positive effect on knowledge sharing willingness. 

 

3. Research Methodology 

In this study, measurement items were adapted from the literature wherever possible. New 

items were developed based on the definition provided by the literature. A pretest of 

questionnaire was performed by 3 experts in knowledge management field to assess its 

logical consistencies, ease of understanding, sequence of items and contextual relevance. 

Further on, a pilot study of 46 questionnaires was conducted. The final questionnaire 

consisted of 28 items. The measure sources of latent variables can be seen in table 1. For all 

the measures, a five-point Likert scale was adopted with anchors ranging from strongly 

disagree (1) to strongly agree (5). 

Table 1 Measure Sources of Latent Variables 

Latent Variable Measure Source 

Knowledge Sharing 

Willingness 

Bock et al. (2005)  

Lin et al(2009) 

Self-efficacy 
Hsu et al(2007) 

Lin et al(2009) 

Personal 

Expectation 

Hsu et al(2007)  

Chui et al(2006) 

Community-related 

Expectation 

Hsu et al(2007)  

Chui et al(2006) 

Guanxi Zuo(2002) 

Saving Face Cheung et al(2001) 

Gaining Face Cheung et al(2001) 
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105 online survey questionnaires and 155 paper survey questionnaires were distributed. After 

3 months of data collection, 240 questionnaires were returned, 13 in which were deemed 

invalid resulting in a total of 227 complete and effective responses(total response rate 

94%),the data were normalized by PRELIS for further analysis. 

 

4. Data Analysis and Results 

Following the recommended two-stage analytical procedures, we first conducted 

confirmatory factor analysis to assess the measurement model and then examined the 

structural model. 

 

4.1 Analysis of Measurement Model 

LISREL8.70 was used to apply confirmatory factor analysis (CFA) to the personal cognitive 

dimension of measurement model. The results showed that factor loadings of these 3 items 

were X1=0.29, X2=0.48, X3 =0.40.For convergent validity testing of latent variables in this 

dimension, the results showed that AVE(0.4472)and CR(0.6107) of self-efficacy were below 

the accepted thresholds, AVE of personal outcome expectation(0.4560) and AVE of 

community-related outcome expectation(0.3275) were below the benchmark. After 

theoretical analysis, X3, X6 and X10 were deleted. The AVE of modified measurement model 

ranged from 0.5512 to 0.6407, and all factor loadings were above 0.7 threshold. The 

composite reliabilities of the constructs ranged between 0.71 and 0.88.  

Table 2 Convergent Validity Testing of Personal Cognitive Dimension 

Latent Variable Measure Loading AVE CR Cronbach’s α 

Self-efficacy  
X1 0.73 

0.55 0.71 0.70 
X2 0.71 

Personal 

Outcome Expectation 

X4 0.83 

0.64 0.88 0.82 
X5 0.76 

X7 0.82 

X8 0.74 

Community-related  

Outcome Expectation  

X9 0.78 

0.59 0.81 0.80 X11 0.73 

X12 0.72 

The discriminant validity of scales was assessed using the guideline suggested by 

Fornell&Larcker (Fornell&Larcker, 1981): the square root of the AVE from the construct 

should be greater than the correlation shared between the construct and other constructs in the 

model. As can be seen in Table 3, test of discriminant validity in personal cognitive 

dimension was acceptable. 

Table 3 Discriminant Validity Testing of Personal Cognitive Dimension 

Sqrt AVE Self-efficacy 
Personal Outcome 

Expectation 

Community-related 

Outcome Expectation 

Self-efficacy 0.7416   

Personal Outcome Expectation 0.2336 0.8000  

Community-related  

Outcome Expectation 
0.4562 0.6783 0.7681 
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For convergent validity testing of social cultural dimension, CFA results showed that loading 

of X13 was 0.17, AVE of Guanxi was 0.3026 which was below the thresholds. After deleting 

X13, AVE of all latent variables exceeded the generally accepted value (AVE=0.50). 

Table 4 Convergent Validity Testing of Social Cultural Dimension 

Latent Variable Measure Loading AVE CR Cronbach’s α 

Guanxi 

X14 0.61 

0.53 0.64 0.73 
X15 0.57 

X16 0.64 

X17 0.69 

Saving Face 

X18 0.72 

0.67 0.89 0.76 
X19 0.81 

X20 0.82 

X21 0.73 

Gaining Face 

X22 0.95 

0.62 0.83 0.82 X23 0.81 

X24 0.63 

The discriminant validity test results of social cultural dimension were in Table5. 

Table 5 Discriminant Validity Testing of Social Cultural Dimension 

Sqrt AVE Guanxi Saving Face Gaining Face 

Guanxi 0.7280   

Saving Face 0.3409 0.8185  

Gaining Face 0.1623 0.7058 0.7874 

The CFA results of knowledge sharing willingness can be seen in Table 6. 

Table 6 CFA Results of Knowledge Sharing Willingness 

Latent Variable Measure Loading Cronbach’s α 

Knowledge 

Sharing 

Willingness 

Y1 0.64 

0.73 
Y2 0.87 

Y3 0.82 

Y4 0.69 

 

4.2 Assessment of structural model 

The structural model reflecting the assumed linear, causal relationships among the latent 

variables was tested with the data collected from the validated measures. The model fit 

indices which can be seen in Table 7 were within accepted thresholds: χ
2 

to degrees of 

freedom ratio of 2.24 (χ
2
 =533.12; df=238), CFI = 0.96,NFI = 0.93, NNFI = 0.91,IFI=0.96 

and RMSEA = 0.086, suggesting that the model fit the data well.  

Table 7 Model Fit Indices for Structural Model 

 χ2 χ2 /df RMSEA CFI NFI NNFI IFI 

Results 533.12 2.24 0.086 0.96 0.93 0.91 0.96 

Recommended value  <3 <0.1 >0.95 >0.9 >0.9 >0.9 

The results of hypotheses tests along with the path coefficients and their significance values 

were shown in Fig. 2. 
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Fig 2 SEM Analysis of Research Model 

As expected, the path coefficient of self-efficacy was 0.30（T=2.91, p<0.01） which indicated 

that self-efficacy exhibited a positive effect on knowledge sharing willingness, thus H1 was 

supported. Personal outcome expectation had a significant positive effect on knowledge 

sharing willingness (path coefficient = 0.39, T=4.48, p<0.001) while community-related 

outcome expectation (path coefficient=-0.24, T<0) had no significant influence on knowledge 

sharing willingness. Consequently, hypotheses H2a was supported while H2b was not. 

Contrary to hypothesis H3a, the results showed an insignificant path between Self-efficacy 

(path coefficient=-0.07, T<0) and personal outcome expectation, while self-efficacy (path 

coefficient= 0.27, T=2.94,p<0.01) significantly and positively affected community-related 

outcome expectation, supporting H3b.The results also revealed that guanxi (path coefficient = 

0.32,T=3.08,p<0.01) and gaining face (path coefficient=0.24,T=2.13,p<0.005) were 

positively and significantly related to knowledge sharing willingness, providing support for 

H4 to H6. H5 examined the relationship between saving face and knowledge sharing 

willingness. The result showed that saving face had no significant influence on knowledge 

sharing willingness (path coefficient = -0.36, T<0), thus H5 was not supported. 

 

5. Discussion and Conclusion 
5.1 Summary of Results 

This study developed an integrated model to explain how personal cognitive factors and 

social cultural factors influence knowledge sharing willingness. We found that personal 

factors as self-efficacy, personal outcome expectation, cultural factors as Guanxi, gaining 

face positively affect knowledge sharing willingness. Also, self-efficacy has a positive effect 

on community-related outcome expectation. Results can be seen in Fig 3(dashes mean 

hypotheses were supported and dots mean not). 
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Fig 3 Research Results 

124



 

Self-efficacy and personal outcome expectation showed significant and positive effects on 

knowledge sharing willingness. The findings reveal that members, who execute knowledge 

sharing to be a capable, superior means of achieving personal objectives, express a high 

willingness to share their knowledge, and this is in consistency with Bock&Kim’s finding 

(Bock&Kim,2002). 

Contrary to our expectations, community-related outcome expectation did not have a 

significant impact on knowledge sharing willingness. According to Purvis et al. (Purvis et al., 

2001), the lack of interior regulations and incentives in VCoPs may hinder members’ 

willingness to sharing knowledge. The Demographics of our research samples also showed 

that Tianya BBS and Xiaonei are the most frequently used VCoPs. One plausible reason is 

that, in this kind of VCoPs, knowledge sharing activity is not so intense, so members don’t 

hold the belief that one should contribute knowledge for community development. 

This study provides support that self-efficacy had positively effect on community-related 

outcome expectation, but self-efficacy had insignificant influence on personal outcome 

expectation. One possible explanation is that web-based self-efficacy is excluded for good 

measurement model design, leaving only knowledge-creation self-efficacy for testing its 

relationship to community-related outcome expectation. The results show that supported 

hypotheses for web-based self-efficacy may not apply to knowledge-creation self-efficacy. 

Study also indicates that guanxi and gaining face had positive effects on knowledge sharing 

willingness, while saving face didn’t exhibit a significant negative effect on knowledge 

sharing willingness. We infer that the VCoPs provide a platform for people to express 

themselves freely and take off the heavy burden of maintaining the established image and 

face in the real world. This is consistent with the nature of web for easy communication. 

 

5.2 Implications for Practice 

For practical applications, the analysis in this study offers a framework of reference for the 

desire to facilitate knowledge sharing within VCoPs or individuals initiating knowledge 

sharing.  

First of all, the results suggest that self-efficacy plays an important role in knowledge sharing 

willingness. From the practitioners’ standpoint, the management of VCoPs should provide 

some facilities, such as on-line training programs, FAQ, interactive games and guidelines to 

increase members’ self-efficacy so that members are confident enough to share their 

knowledge; Furthermore, inner group should be encouraged to promote discussion and 

personal contact on specific topic as a way of increasing members’ interest and self-efficacy. 

Since self-efficacy also has a positive relationship on community-related outcome 

expectation, the mechanism of promoting self-efficacy can enhance VCoPs’ reputation and 

meet members' expectation of its sustenance and growth. 

Secondly, since personal outcome expectation and gaining face positively affect knowledge 

sharing willingness, managers of VCoPs can promote knowledge sharing by using extrinsic 

motivators such as reputable rewards for sharing knowledge. For instance, a unique identity 

or symbol can be provided to motivate members to contribute; extra value-added points can 

be given to knowledge contributors as a reward. Besides, intrinsic motivators can be used to 

raise core knowledge contributors' identification, for example, VCoPs provide a list of top 

knowledge contributors for each week and month, enhancing their image and face; Off-line 
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activities should also be held to develop long-term relationships among members. 

Thirdly, the results show that guanxi significantly and positively influences knowledge 

sharing willingness. From the practical side, the management of VCoPs should create a 

sharing climate characterized by management support, members involvement and reward 

systems in knowledge sharing and the community is likely to facilitate both management and 

members to socialize and interact frequently and equally with one another. For example, 

VCoPs can recommend interest topics and send updated information to its members, thus 

improving interactions and knowledge sharing willingness. 

 

5.3 Limitations and Future Research 
Although the findings are encouraging, the present study has certain limitations. First, 

whether our findings could be generalized to all types of virtual communities is unclear. 

Further research is necessary to specify VCoPs and verify the generalizability of our findings. 

Second, this study examined only one aspect of self-efficacy. We did not include web-based 

self-efficacy in the measurement model, thus the results could have been impacted. Further 

study should include better measures to examine how self-efficacy influences outcome 

expectation. 
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Abstract 

 
In order to interpret how interdisciplinary teams create common knowledge, we develop 
Nonaka’s tacit knowledge of SECI model, deploy unthematic knowledge concept of philosopher 
Jürgen Habermas and provide a cooperative knowledge creation model. The central 
contribution of our research is a model of how successful interdisciplinary teams create new 
common knowledge by the interaction of thematic knowledge and unthematic knowledge through 
four processes: knowledge articulation, knowledge interpretation, knowledge chaos and 
knowledge architecture. For the first time unthematic knowledge concept is introduced into 
management science. 
. 
 
Keywords: Interdisciplinary Teams, Knowledge Creation, Cooperative Innovation,  

Unthematic Knowledge  
 
 

1. Introduction  
In recent years, innovative research team has become a focus of the academic circle. From the 
knowledge structure of team members, scientific research team can be divided into 
single-disciplinary teams and interdisciplinary teams. Compared with a single-disciplinary team, 
members in a interdisciplinary team have different background knowledge. They came from 
different disciplinary background and have diversified, complicated academic knowledge. 
Scientific research team plays an important role in China’s technological innovation. In China, 
more emphasis has been laid on the vision of cooperative innovation, and most innovation teams 
in China are interdisciplinary teams, for more innovative idea might be produced by researchers 
when different disciplines were integrated together. To name a few, the Nuclear Weapons and 
Satellite Projects, the Manned Space Craft, and Chinese Lunar Program are all interdisciplinary 
teams, because of the traditional model of collaboration and cooperation in China aerospace 
industry. However, existing outdoors literature has failed to provide us with an intensive 
complete understanding of interdisciplinary teams and the innovation processes (zhou J. etc., 
2007; Duan W.X., 2009). On the contrary, International researchers have been paying attention 
to interdisciplinary teams. Some literature about the topic are abundant in top management 
magazine such as Organization Science, Management Science and Journal of Organizational 
Behavior, etc. Three Schools have addressed interests on knowledge creation of interdisciplinary 
teams, and they are: Knowledge management school which is characterized by tacit knowledge 
of Nonaka’s Socialization, Externalization, Combination and Internalization (SECI) Model, 
interdisciplinary teams school and team creativity school. Yet, None of them has provided a 
convincing interpretation of the process from diversity to common knowledge(Jeffrey P., 2003; 
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Elizabeth Mannix etc., 2005) Relative to single subject teams, the advantage of innovation is 
lying on diversified allegations; meanwhile, disciplinary teams are apt to different opinion rather 
than common knowledge. Interdisciplinary teams encourage individuals to think, acquire more 
information and choices and enhance their creativity, while different opinions might make team 
members conflict with each other, unable to reach a consensus(Palmer C.L. etc., 2002; Craig L. 
P. etc., 2004). The research question of this paper is how to make cooperative knowledge 
creation occur in disciplinary teams, which is of great value to academy and practices outdoors 
and indoors. In order to solve this problem, we will develop Nonaka’s tacit knowledge of SECI 
model, and for the first time in the managerial research community, apply unthematic knowledge, 
the concept of philosopher Jürgen Habermas to knowledge management. The central 
contribution of our research is a model of how successful interdisciplinary teams attempt to 
create knowledge by thematic knowledge and unthematic knowledge through four processes: 
knowledge articulation, knowledge interpretation, knowledge chaos, and knowledge architecture.  
 

2. Literature Review  
Researchers from three schools have paid attention on knowledge creation of interdisciplinary 
teams. The first is the school of knowledge management. Knowledge could be created by the 
conversion between tacit knowledge and explicit knowledge. This point-of-view was proposed 
by Ikujiro Nonaka (Nonaka, 1991), whose view has been widely recognized by other knowledge 
management scholars. Nonaka made reference to Polany’s concept of tacit knowledge (Ponlany, 
1967). He studied the rapid development of Japanese enterprises in 1970s and 1980s and 
compiled a knowledge conversion model which is suitable for individuals, teams and 
organizations. In his opinion, tacit knowledge could be converted into explicit knowledge, and 
knowledge could be created in the process of SECI. Several Chinese scholars have made 
reference to Nonaka’s opinions. They aim to achieve the team knowledge creation by improving 
the explicity of tacit knowledge. The second school is disciplinary teams. Elizabeth etc.(2003) 
classified the role of interdisciplinary teams into decision-making and knowledge creation. 
Jeffrey P. (2003) claimed, although both researchers and practitioners call for more and better 
collaboration in interdisciplinary teams, there is little evidence available to inform the structure 
and management of interdisciplinary teams. Meanwhile he identified four products of 
collaboration: 'process', 'understanding', 'utility' and 'knowledge integration'. Carlie P. R.(2004) 
has proposed three progressively complex boundaries (syntactic, semantic and pragmatic) and 
three progressively complex processes (transfer, translation, and transformation) from sharing 
domain-specific knowledge to produce common knowledge. However he doesn’t discuss the 
common base of domain-specific knowledge among different disciplines. The third school 
focuses on group creativity，they mainly discussed the process of group creativity and what 
factors would influence group creativity. In the past, literatures on creativity mainly focused on 
individual creativity and scholars have laid more emphasis on the creativity of groups since the 
1990s. Scholars of this school concur that sharing of thoughts is an important mechanism during 
the process of group creativity. To a certain extent, sharing of thoughts means to express tacit 
knowledge explicitly, and expressing tacit knowledge explicitly does help to knowledge creation, 
this view has been mutually supported by Nonaka’s views. Scholars of this school also points out 
interdisciplinary team members might hold different opinions, while different opinions are not 
certain to common knowledge. On the one hand, different opinions enable individuals to break 
away from the conformity pressure, encourage them to think, acquire more information and 
choices, make decisions more efficiently, and enhance their creativity; On the other hand, 
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different opinions might make team members conflict with each other, unable to reach a 
consensus, and even make the team ineffective. Yet, scholars have not made tangible conclusion 
on how to transform different opinions into cooperative knowledge creation. It is common for 
the members in a interdisciplinary team, who have different professional backgrounds, to express 
different opinions when they share their thoughts to each other. Different professional 
backgrounds have been established on different paradigms, and different paradigms are often 
incompatible with each other. How to seek a common ground and achieve cooperative 
knowledge creation? Nonaka’s knowledge transformation model has not made any explanation 
on the above phenomenon. Specifically, the concept of tacit knowledge could only explain that 
the team members with different professional background could make innovation only when they 
have freely expressed their opinions. However, this concept could not reveal how the team 
members would interact with each other and create new knowledge when they could not reach a 
consensus. No discussion has been made on the cooperation of interdisciplinary team members. 
In this paper, a model of the cooperative knowledge creation process of interdisciplinary research 
teams has been compiled to discuss the above contexts.  
 

3. Hints of Jurgen Habermas’s Philosophical Thinking over knowledge 
 
3.1 Jurgen Habermas’s Thematic Knowledge and Unthematic Knowledge. 
In his book, “Post-Metaphysics Thoughts”, Jurgen Habermas has divided knowledge into two 
categories: Thematic Knowledge and Unthematic Knowledge. Thematic knowledge refers to the 
“thematized knowledge in speech acts”. Generally, it refers to the knowledge that is directly 
related to the tasks or purposes of people. It is the major purpose and core of social interaction. 
Unthematic knowledge refers to the knowledge that makes the “effectiveness” of thematic 
knowledge “trustable”. It serves as the foundation of thematic knowledge. Unthematic 
knowledge is not necessarily related to the tasks or purposes of people. Instead, it is closely 
related to peoples’ experiences in life. It is the knowledge that helps people to reach a consensus 
on something. Jurgen Habermas emphasized the important role of unthematic knowledge for 
people to reach a consensus in social interactions. He divided unthematic knowledge into three 
categories: horizontal knowledge, contextual knowledge and background knowledge. In general, 
horizontal knowledge is what we called vision, horizon or realm in daily life. When the 
participators’ perspectives were merged together, horizontal knowledge could provide almost 
identical explanation to the speech context. Contextual knowledge refers to the knowledge that 
the speakers determined within the “common scope of language, culture, education, environment 
or horizons of experiences.” Contextual knowledge is the “jargon” of different subjects and 
professions. Difference in Eastern and Western cultures will create different contextual 
knowledge. Individuals with abundant contextual knowledge would surpass the difference of 
contexts and understand with each other. Background knowledge is the foundation of superficial 
horizontal knowledge and contextual knowledge. 
 
3.2 The Value of Unthematic Knowledge on Tacit knowledge.  
Compared with tacit knowledge, unthematic knowledge has advantages in explaining the 
cooperative knowledge creation process related to social interaction. Such advantages were 
expressed by the basic difference between tacit knowledge and unthematic knowledge. 1) 
Different dimension to reveal knowledge. Tacit knowledge reveals knowledge on an expressive 
dimension. Tacit knowledge has not been expressed while explicit knowledge has already been 
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expressed. Unthematic knowledge could be revealed on an explanative dimension, enabling 
people to shake off different views, understand with each other, reach a consensus and create 
new knowledge. Just as philosopher Whitehead has pointed out in his book, “The Way of 
Thinking”, “expression exists before understanding and feelings on importance exists before 
expression.” 2) Different relations between the subjects and objects. Fundamentally, tacit 
knowledge is composed of technical model and mental model. It is individual, unique and 
subjective knowledge. In recent years, Ikujiro Nanaka also felt confused that tacit knowledge 
would inevitably become subjective knowledge and involve in the philosophical conflicts 
between materialism and idealism. Unthematic knowledge is non-individual. It is jointly owned 
among different individuals and is accumulated based on the individual feelings of the life world. 
Unthematic knowledge broke away from the dichotomy between subjectivity and objectivity. It 
is more beneficial for individuals to reach a consensus and create new knowledge.  
 

4. Model of Cooperative Knowledge Creation Process 
In this paper, a model of cooperative knowledge creation process was proposed on the basis of 
Jurgen Habermas’s concepts on thematic knowledge and unthematic knowledge. The process of 
cooperative knowledge creation can be divided into four stages, knowledge articulation, 
interpretation, chaos and architecture. See Figure 1 for more details. 
 

 

  

  

 

Knowledge Articulation Phase 

Knowledge of Different Individuals 

 (Thematic knowledge takes a primary 

position while unthematic knowledge takes a 

secondary position.) 
 Logical Thinking/Imaginary Thinking 
 Explicit Knowledge/Tacit Knowledge 
 True/False statement 

 Knowledge Interpretation Phase 
Knowledge of Different Individuals 

 (Unthematic knowledge takes a primary 

position while thematic knowledge takes a 

secondary position.) 
 Seek a mutual understanding via 

horizontal knowledge, contextual 
knowledge and background knowledge. 

 Interdisciplinary interpretation, which 
aims to reach a consensus. 

 

Knowledge Architecture Phase 

Reach a General Consensus 

 (Logical-organized Thematic Knowledge 

and Unthematic Knowledge) 
 True Statement 
 Sufficient Logical Argument 
 Sincere Subjects, Belief in New 

Knowledge 
 

  Knowledge Chaos Phase 

Collision of Knowledge of Different Individuals 

(Out-of-order Thematic Knowledge and 

Unthematic Knowledge) 
 Dialogue, Feedback, Collision 

(Conflict), Common Ground 
 Surpass age, hierarchy and interests 
 Equality, Trust, Tolerance of Mistakes 

 

4.1 Knowledge Articulation Phase.  
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The first stage of cooperative knowledge creation is articulation. Individuals in a 
interdisciplinary teams freely talk about their knowledge. The knowledge is not necessarily 
organized and presented by logical means. It could be logical thinking and imaginary thinking, 
explicit knowledge and tacit knowledge, correct idea and wrong idea. It might be the source of 
inspiration for others. At this stage, most knowledge is thematic knowledge. Articulation takes a 
predominant position. Everyone tries to fully express his opinions. 
The atmosphere of communication is the most important dynamics of articulation. Effective 
atmosphere of communication would help people to break taboo and freely express their 
opinions. 
 
4.2 Knowledge Interpretation Phase.  
The second stage of cooperative knowledge creation is interpretation. The knowledge at the first 
stage covers different subjects and was expressed with different terminologies or “jargons”, 
which were difficult for amateurs to understand. Therefore, it is necessary for scientists to 
understand each other by interpreting the knowledge of different subjects. Individuals in a 
multidisciplinary research team will understand each other via unthematic knowledge, which 
consists of horizontal knowledge, contextual knowledge and background knowledge. At this 
stage, the same interpretation on thematic knowledge will be sought by an interdisciplinary 
language system via horizontal knowledge, contextual knowledge and background knowledge. 
Unthematic knowledge takes a primary position and thematic knowledge takes a secondary 
position. Scientists make an effective interpretation on different thematic knowledge via 
unthematic knowledge.  
 
4.3 Knowledge Chaos Phase.  
The third stage of cooperative knowledge creation is chaos. Knowledge collides to each other 
between different team members. Such collision will further stimulate individuals to feedback, 
produce new thematic and unthematic knowledge via repeated dialogues. The team members 
will continue to discuss, debate, even conflict with each other on the basis of the new thematic 
and unthematic knowledge. Incompatibility and inconformity between different subjects will 
inevitably result in conflicts in knowledge chaos. Generation gap, different hierarchy and 
interests will also result in conflicts. At this stage, team members should surpass the limitation of 
subject, age, power and interests, and communicate with each other in a voluntary, equal, 
trustable and tolerant atmosphere. Otherwise, they will be unable to surpass this stage and reach 
a consensus. Consequently, the team might be inefficient at work. According to complicated 
research findings, chaos is an inevitable process for holistic emergence and innovation. 
According to Stacey, Ralph D’s researches on organizational complexity and creativity, creative 
chaos is not an accidental event when one model transforms into another model. Both thematic 
knowledge and unthematic knowledge involves in this stage. An out-of-order status could be 
observed between the thematic and unthematic knowledge.  
 
4.4 Knowledge Architecture Phase. 
Knowledge architecture is the fourth stage of cooperative knowledge creation. In the 
multidisciplinary research teams, members have reached a consensus on thematic knowledge and 
unthematic knowledge, and have established an orderly connection between thematic knowledge 
and unthematic knowledge. Thematic knowledge would be created between individuals to satisfy 
the three demands of effectiveness: True proposition, sufficient logical argument and sincere 
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belief of subjects. The team members would transform knowledge into unified actions based on 
the knowledge they have created.  
 

5. Conclusion  
In this paper, the multidisciplinary research team was taken as our research subject. A 
cooperative knowledge creation model was proposed based on Jurgen Habermas’s concept of 
unthematic knowledge to discuss cooperative knowledge creation from a team perspective. In the 
author’s opinion, a multidisciplinary research team will understand the thematic knowledge, seek 
a common ground on such knowledge and achieve cooperative knowledge creation by 
interpreting unthematic knowledge via four processes, knowledge articulation, interpretation, 
chaos and architecture and under the interaction of the thematic and unthematic knowledge. 
Researches in this paper have shown that for multidisciplinary research teams, diversity will not 
create absolute differences. Similarities exist in differences. Research teams will enrich their 
viewpoints with diversified thematic knowledge and reach a consensus with similar unthematic 
knowledge. Compared with Ikujiro Nonaka’s tacit knowledge, unthematic knowledge laid more 
emphasis on the consensus between innovation subjects. Knowledge creation no longer confines 
to the expression of thoughts, but has been enhanced to the explanation and understanding on 
thoughts. In this way, it is easier to demonstrate the knowledge creation models of 
multidisciplinary research teams with different professional background, and it would be closer 
to the nature of cooperative knowledge creation. In the future, more case studies would be made 
and more samples would be selected to verify the models. 
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Abstract 
 

The renowned Pareto rule of 80/20 has been challenged in the electronic marketplace with the 

emergence of long tail economy. Mass customization on top of the Internet infrastructure is 

expected to explain these changes of product concentration. In this paper, we empirically analyzed 

the micro-transactional data of a Groupon-like daily deal web site to identify the changes of 

product and customer concentration. The results show the long tail pattern aligned with the 

previous research on the e-commerce literature on the long tail. We find that the notification 

setting on email or SMS about daily deal influences the patterns of sales concentration. 

 
Keywords: Long Tail, Product Variety, Sales Concentration, Daily Deal Industry 
 

1. Introduction  
The daily deal industry initiated by Groupon has been said to bring more than 700 copycat 
businesses, attract huge amount of investment from venture capitals, and change the way a 
number of online shoppers find bargains for local products such as restaurant coupons. 
(BusinessWeek, 2011) For 2011, Groupon generated revenue of $1.6 billion, up 419% compared 
to 2010. Gross billings were $4.0 billion, up 437% from $745.3 million in 2010. Groupon’s 
active customer base was more than 33 million, up 275% year-over-year. (Forbes, 2011) 
LivingSocial, the second-largest website devoted to daily coupons, is said to grow quickly as 
well to generate $1 billion in revenue in 2011. (BusinessWeek, 2011) Numerous web sites 
similar to the original model are operational internationally. Groupon and LivingSocial have 
been leading a virtual land grab, with dozens of companies angling for a bigger share of the 
fast-growing market and swallowing start-ups at a rapid rate. (NewYork Times, 2011) Even 
though some raise an issue that it is unclear whether industry diversification, increasing 
competition, and larger revenue shares for merchants will disrupt the major players or 
cannibalize the industry as a whole, (Forbes, 2012) daily deal industry has showed positive 
growth figures.    
“Deal of the day” web sites provide electronic commerce offering bargain deals per region 
typically for a period of 24 hours. Members of deal of the day websites receive online offers and 
invitations in postal mail, email and social networks. Making use of the group buying 
methodology a minimum and maximum volume of deals are set for sale. Daily deal sites are 
extending their products rapidly from restaurant and bars, tourism-related services, education 
services, health and fitness services, medical services, salon and spa even to fancy tasting menus 
and other luxury offerings as well. (Time, 2012) They provide ideal environment for us to look 
into the issues of product variety. It has been widely known that a few best-selling products have 
been dominant in many markets. 80/20 rule called as “Pareto principle” is often used to describe 
this phenomenon of sales concentration. However, Chris Anderson publicized the term “Long 
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Tail effect” (Anderson, 2004) that niche products will explain higher market share due to the 
introduction of the Internet.  
Our purpose of carrying out this study is to test empirically if they have “Long Tail” in the daily 
deal site both from the viewpoint of product and customer. The industry has quickly grown up 
and shown the representative of getting matured in a short time period. In this article, tests for 
product and customer variety have been performed with an analysis of micro-transactional data 
which was received from a Groupon-like daily deal site. The results show the long tail pattern 
aligned with the previous research on the e-commerce literature on the long tail. We find that the 
notification setting on email or SMS about daily deal influences the patterns of sales 
concentration. 
The remainder of this article is organized as follows. Section 2 presents a literature review 
related with daily deal industry and product variety. Section 3 describes the research design and 
hypotheses. Section 4 presents models and interprets the results, and Section 5 discusses about 
the empirical results. 
 

2. Literature Review 
80/20 principle (Pareto, 1964) has been long referred by the economics and marketing literatures. 
With the adoption of the Internet, the Long Tail effect has generated widespread interest in 
academic arena. Mass customization on top of the Internet infrastructure is expected to explain 
these changes of product concentration. Ghose and Gu (2006) present that search costs are lower 
for popular products than for niches, which may lessen the Long Tail effect. Chevalier and 
Goolsbee (2003) look into the online book sales and Elberse and Oberholzer-Gee (2007) study 
the distribution of aggregate-level video sales. They find that the number of less-popular products 
that sell only a few copies a week has increased. Brynjolfsson et al. (2010; 2011) present supply 
and the demand-side factors that may drive the Long Tail effect. Meanwhile Elberse and 
Oberholzer-Gee (2008) empirically show that online retailing has demand move toward the tail 
of the distribution. Little research empirically deals with the impact of product customer variety 
on the sales concentration except for Tan and Netessine (2011). Literature on daily deal industry 
is limited as the industry is relatively young. A survey study of small businesses partnering 
Groupon is performed (Dholakia, 2011). A couple of analytical models with descriptive statistics 
to explain the daily deal economics and marketing strategy are presented (Edelman et al, 2011; 
Byers et al., 2011,; Kumar and Rajan, 2012). Our paper complements previous research and 
differentiates itself by using micro-transaction data for almost a year and by focusing on the effect 
of email and SMS preference on the concentration of product sales in daily deal industry. 
 

3. Research Design and Hypotheses 
The company we study used to be one of the global top 5 daily deal sites. It sells wide range of 
services product from restaurant, café, healthcare, and so forth. All of the products are sold 
exclusively through the company’s the Internet channel (website) and mobile web services for 
smartphones (mobile web). The products for mobile web are differentiated from the ones for web 
site in that the coupons through mobile web are limited to the daily use only and account for a 
negligible percentage of overall sales during the period we examined. This limits our study to the 
Internet channel. 
We formulate our hypotheses on how varied products and customers are in the daily deal 
industry and how the preference on email or SMS notification can lead to changes in the 
purchasing patterns of consumers. Previous literature (Brynjolfsson et al., 2011) pointed out that 
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Internet channel exhibits a significantly less concentrated sales distribution when compared with 
traditional channels.  
 

H1: Daily deal site exhibits a less concentrated distribution of product sales. 

For the viewpoint of customer, the same type of hypothesis can be presented.  
 

H2: Daily deal site exhibits a less concentrated distribution of customer purchase. 

Additionally, General models of electronic word of mouth in the marketing predict that 
consumers have more information with the infrastructure of email and SMS to improve their 
purchasing decisions (Chevalier et al., 2006; Dekimpe et al., 1995). Each of the email and SMS 
notification preference may affect the sales pattern of the Internet channel in different ways. On 
one hand, consumers are notified about the daily deal with the time gaps between email and SMS. 
The consumers with the SMS notification option can react more spontaneously than the ones 
with email option. On the other hand, consumers with the email option may be likely to purchase 
in case they open the mail to choose to read the mail of which the content they are interested in. 
We hypothesize that the preference of email and SMS should lead to a sales pattern with more 
weight on niche products. 
 

H3: Demand-side factors, such as the preference on email/SMS notification, have a positive 

effect on the sales of niche products on the Internet. 

  

4. Models and Results 
We present models and results with the order of analyses for distribution of product sales and 
customer purchase and Influence of the preference of email and SMS notification.  
 
4.1 Distribution of Product Sales and Customer Purchase 

By analyzing the transactional dataset the company provided, we first calculate the aggregate 
sales for each of the 3,096 products in each channel between May 2010 and May 2011. We then 
use the Lorenz curve and Gini coefficient to study the concentration of product sales. Figure 1 
presents the Lorenz curve of product sales and customer purchase. 
 
Figure 1 Lorenz Curve of Product Sales and Customer Purchase  

 
Cummulative Product Sales 

 
Cummulative Customer Purchase 

 
The Gini coefficient of the cumulative product sales is 0.65. From the Lorenz curve, we can 

obtain the fact that the bottom 80% products generate 34.6% of sales. For customer purchase, the 
Gini coefficient is 0.66 and the bottom 80% customers explain 29.9%. Using the Lorenz curve 
and Gini coefficient, we have shown that daily deal industry has longer tail than 80/20 principle. 
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We then fit the sales and sales rank data to the following log-linear relationship and compare the 
Sales Rank coefficient obtained when using data as the Lorenz curve and Gini coefficient have 
limitation to conclude if such a difference is statistically significant.  
 

ln(Salesj) = β0 + β1 ln(Sales Rankj) + εj.    (1) 

ln(Salesj) = β0 + β1 ln(Purchase Rankj) + εj.    (2) 

 
The Sales Rank is an ordinal ranking of the frequency with which each product item was 
purchased, and the log linear curve described by Equation (1) is known as a Pareto curve. 
Previous research has shown that it fits the relationship between product sales and sales rank 
very well. (Pareto, 1964; Brynjolfsson et al., 2003; Brynjolfsson et al., 2011). With this equation, β1 measures how quickly product or customer j’s demand decreases as the sales rank increases. 

We first estimate Equation (1) or (2) separately both from the view point of product and 
customer data and report both sets of findings in Models 1 and 2 of Table 1. Both coefficients are 

highly significant. The β1 coefficient is -1.035 for the product data and -1.267 for the catalog 

data. Therefore, we are not able to reject H1 and H2 respectively.  
 

Table 1 Pareto Curve Estimation 
 Model 1: Product Sales Model 2: Customer Purchase 

Constant 24.008*** 
(0.070) 

26.943*** 
(0.009) 

Sales Rank -1.035*** 
(0.010) 

 

Purchase Rank  -1.267*** 
(.001) 

Adjusted R2 0.782 0.790 

Sample size 3,096 947,931 

Notes. Models 1 and 2 present the coefficients from Equation (1) and (2) estimated using ordinary least squares(OLS).  
The dependent variable is the logged amount of sales. Standard errors are in parentheses. **p < 0.05; ***p < 0.01. 

 
4.2 Influence of the preference on email and SMS notification 

We estimate a negative binomial regression model to understand how the preference on email or 
SMS notification can lead to changes in the purchasing patterns of consumers. We estimate the 
following equation: 

       (3) 
where yi is the unit sales of total, the bottom 40%, 50% and 60% of products, Xi is a vector of 

explanatory variables, E(yi | Xi) = μi = exp(Xiβ1 + εi) is the conditional mean, and εi is the 

unobserved heterogeneity that follows a log-gamma distribution. Bottom 40% of product 
represents the niche product comparatively. We have purchase rank variable (in natural logs) and 
binary dummy variables for the email and SMS preference. The findings are presented in Table 
2.  
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Table 2 Influence of the preference of email and SMS notification 
 Model 1:  

Pooled data 
Model 2:  

40% from the bottom 
Model 3:  

50% from the bottom 
Model 2:  

60% from the bottom 

Constant 8.178*** 
(0.009) 

1.572*** 
(0.010) 

2.279*** 
(0.009) 

3.025*** 
(0.008) 

Purchase Rank -0.565*** 
(0.001) 

-0.099*** 
(0.001) 

-0.148*** 
(0.001) 

-0.200*** 
(0.001) 

email 

(on=1, off=0) 

0.004*** 
(0.002) 

-0.006*** 
(0.002) 

0.000 
(0.002) 

0.001 
(0.002) 

SMS 

(on=1, off=0) 

0.038*** 
(0.002) 

0.001 
(0.002) 

0.003 
(0.002) 

0.006*** 
(0.002) 

Pseudo R2 0.136 0.006 0.015 0.027 

Sample size 975,602 975,602 975,602 975,602 

Notes. Models 1, 2, 3 and 4 present the coefficients from Equation (3) estimated using negative binomial regression.  
The dependent variable is the units sales of the bottom x% of products, where x varies across the four models.  

Standard errors are in parentheses.**p < 0.05; ***p < 0.01. 
 
With the result from the model 2, we cannot help rejecting H3 partly. However, the notable point 
in the table 2 is that the coefficient for email and SMS vary across the models. The coefficients 
of both email and SMS in the pooled data are positive and statistically significant. This indicates 
that the preference to turn on email and SMS notification influence the sales of total products 
positively. However, for 40% from the bottom products, the coefficient of email preference is 
statistically significant and negative while for 60% from the bottom products, the coefficient of 
SMS preference is statistically significant and positive.  
 

5. Discussion 
This study begins by analyzing the unique transactional data set of which the company has 
grown with a few people to hundreds of employees within a year. It can be said that the company 
accounts for a substantial share of the fast growing daily deal industry. Our empirical results 
show that the long tail pattern in daily deal industry aligned with the previous research on the long 
tail. The results for email and SMS notification preference can be interpreted as both email and 
SMS preferences are positive on the sales of overall product. However, the consumers’ option of 
email notification leads to decreased sales of niche products while the SMS notification option 
effectively lead to increase sales of overall products. We find that the notification setting on email 
or SMS about daily deal influences the patterns of sales concentration. The information through 
email and SMS is expected to enable consumers to know about daily bargains and purchase the 
coupons eventually. However, the email notification for niche products results in the decreased 
sales while the SMS notification for overall product promotes overall products. This may 
represent that consumers are likely to screen the niche products which do not fit their interest 
with the email notification or the consumers who receive emails may react to superstar products 
rather than niche products.  
There exist a number of other directions where this study could be extended. First, the data 
analysis can be expanded to measure alternative methods that have been explored in other 
empirical research (Brynjolfsson et al., 2011; Tan and Netessine, 2011). Second, the extension to 
draw the managerial implications may well be explored. For instance, what other kinds of the 
customization factors influence the niche product sales? Customization for preferred region may 
lead consumers to take a look at the niche product description. Another point regarding 
consumers’ inception to the web channel is that daily deal sales can be driven by other media 
than email or SMS such as portal web site, TV and street signboard advertising. 
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Abstract 
We propose that the adoption of IOS can be better understood by an enactment model, which is 

embedded in and influenced by heterogeneous institutional factors. Employing a field research 

method, we investigate the IOS enactment model in the global laptop PC supply chain. Our field 

data demonstrate that vertical information systems (VIS) standards, non-VIS and social networks 

are used simultaneously in the laptop supply chain, but differently across the upstream and 

downstream of the supply chain. The findings show that both sophisticated and simple IT can 

work well in a high clock-speed industry, but only when they are appropriately used. In the 

heterogeneous environment of the laptop industry, simple IOS with social relationship either 

complement or substitute for digital networks. Their interplay shapes the industry structure to a 

globally operated downstream and a geographically clustered upstream. 

Keywords: Enactment, Heterogeneity, Inter-Organizational Systems, Global Laptop PC Supply Chain 

1. Introduction 

Supply chains in industries such as sportswear and personal computers (PC) are global in scope, 

with major production undertaking in developing countries and several international brands 

dominating worldwide sales. The adoption of information technology-based inter-organizational 

systems (IOS) in supply chains can bring firms such advantages as cost reduction, service 

improvement and the enhancement of collaboration (Chae et al. 2005; Lee et al. 2000; 

Sambamurthy et al. 2003). Except for vertical information systems (VIS) standards which are 

technical specifications designed to promote coordination among the organizations within 

vertical industry sectors such as EDI and Rosettanet (Markus et al. 2006), non-VIS such as email 

and fax has been popularly adopted in running global supply chains, especially among upstream 

suppliers (Hsu et al. 2000). IOS, as an information technology, can be designed with different 

intentions (Zuboff 1988), e.g. aiming to “automate” or to “informate” work, and used with 

different features (Jasperson et al. 2005). Comparing to the relatively homogeneous context in a 

particular organization, the heterogeneities in globally distributed supply chains make the 

adoption of IOS a hybrid, interesting phenomenon (Howard et al. 2003). For example, some 

supply chain players adopt several VIS standards simultaneously. This increases usage 

complexity, rather than their original intention to simplify coordination. Another example is that 

firms’ adoption in supply chains tends to vary significantly from any ‘ideal’ solution and 

presents in different hybrid style (Robey et al. 2008).  

Though substantial empirical research has been conducted on IOS adoption, existing research 

leaves at least two areas unexplored. First, there does not appear to be a well-developed framework 

to understand the IOS adoption in heterogeneous environments along a global supply chain. 
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Second, although researchers have predicted that firms may be involved in more than one type of 

IOS (Kumar et al. 1996), little empirical research has been done on the mixed IOS adoption 

behaviors with explicit theoretical explanation, especially research concerning social and 

institutional influences (Jones et al. 2008) or in respond to the heterogeneities in the institutional 

environments and supply chain members (Rodón et al. 2010).  

This study attempts to narrow these gaps. Based on the structuration theory (ST) (Giddens 1984) 

and technology structuring perspective, we will develop an enactment model to understand the 

adoption of IOS in a globally distributed supply chain. The adoption of IOS is deemed as the 

outcome of technology enactment by heterogeneous institutional arrangements and supply chain 

structures.  The remainder of this paper is organized as follows. The next section presents a 

review of IOS adoption research. The third section presents our research model development, 

followed by field data and analysis. Discussions and conclusions are provided in the last section. 

2. The IOS Enactment Model 

Based on the ST and technology structuring perspective discussed above, we argue that the use 

of IOS in global supply chains is a social production of technologies enactment. Our enactment 

view starts with the structures presumed to be embedded within technology, rather than starting 

with the technology, and then analyzes how the IOS are enacted by heterogeneous structures in 

global supply chain contexts. The enactment perspective focuses on how organizations actually 

employ the IOS technology in the process of accomplishing their supply chain coordination. In 

another word, IOS enactment is a practice perspective more on IOS usage in supply chain context, 

rather than on the emergence of practices or the interaction process of structural deviation or 

conformity. In this way, the enactment model obtains the analytic power of grounding accounts of 

technological change in the study of human agency (Leonardi and Barley, 2010).  

Following the enactment perspective, IOS usage can be facilitated by the adaptation of those 

technologies to heterogeneous environments of use and by supply chain partners who shaped 

organizations' interaction with various technologies and the context of use. So the structuring of 

enacted IOS is the processes through which supply chain organizations manipulate their 

technologies to accomplish supply chain coordination.  

We developed a conceptual model of IOS enactment. The model comprises four key components 

we argued as shown in Figure 1. The first is objective IOS for inter-organizational collaborations 

in supply chains, including technology supporting vertical information systems (VIS) standards 

(such as EDI, RosettaNet, ebXml and other industry-specific inter-organizational coordination 

standards), and non-VIS standards (such as email, fax and ftp). The second is institutional 

environment, which includes global and regional institutional arrangements. The third is supply 

chain forms, which includes supply chain formal structures (such as buy-supplier relations) and 

informal structures (such as social networks among the participants). The fourth is the outcome 

of enacted IOS, that is, the embedding of objective technology and institutional arrangement in 

the context of global supply chain networks with both global and regional features.  
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Figure 1 Research Model 

 

3. Research Methodology 

We used a qualitative field study method to evaluate the theoretical model proposed in Figure 1.  

The model helped identify questions about the four key components in the field study. Using 

these questions we compiled a semi-structured questionnaire. The questionnaire addresses the 

objective IOS the firms have owned, their actual usage, the institutional environment the firms 

face in the supply chain, and firms’ relationships, both formal and informal, with their upstream 

and downstream partners. The instruments used in all the interviews are the same and at least 

two researchers attended each interview. 

The field interviews on the laptop industry in China were conducted in 2004-2005 on site in 

Greater China (Taiwan and Mainland China) jointly by scholars from the Personal Computing 

Industry Center at UC Irvine (PCIC), Arizona University and Fudan University (Foster et al. 2006). 

Overall, forty-six rounds of face-to-face semi-structured interviews with senior managers of 

twenty-two firms were conducted. Table 1 gives a full list of our sample. This includes four 

branded firms (Dell, Hewlett-Packard, IBM and Lenovo), five ODMs of these big four and thirteen 

local suppliers of the ODMs. 

4. Field Study and Findings 

4.1 Supply Chain Structure of Laptop PC Manufacturing 

The laptop PC industry coordinates a complex, high-speed supply chain that spans the world and 

supports a production base largely concentrated in mainland China. The industry is able to fill 

orders from around the world, sometimes configured to order for customers in as little as two 

weeks. Global laptop PC manufacturing supply chain can be categorized into 3 tiers: branded 

firms, ODMs, suppliers to ODMs. The industry is led by branded firms and most of them are U.S. 

firms such as Dell, HP, Apple, and Gateway, with competition from Japanese and Chinese firms, 

notably Toshiba, Fujitsu-Siemens, Acer and Lenovo. Most production of laptop PCs have been 

regional conglomeration in the Yangtze River Delta in China (near Shanghai-Suzhou), mainly 

owned by Taiwanese firms. Together, the Taiwanese ODMs produce 82% of the world’s laptop 

PCs (MIC 2006), up from just 40% in 1998 (Dedrick et al. 2005). Now that IBM has sold its PC 

Supply Chain 
 Buy-Supplier Relation 
 Social Networks 

Objective IOS 
 VIS 
 non-VIS 

Institutional Environments 
 Global 
 Regional 

Enacted IOS 
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division to Lenovo, which operates the former IBM factory in the Pearl River Delta of Southern 

China, no U.S. PC company does its own laptop production. 

The laptop production cluster in China is a multi-tiered structure with ten key ODMs and 

hundreds of upstream suppliers. Moreover, at each level of the supply chain, there are a few 

large and many more small and medium-sized firms forming micro-production networks.  

Table 1 summarizes the IOS adoption in the laptop PC supply chain. It demonstrates that the IOS 

adoption in the global distribution firms is deeper and broader than the regional conglomerates. 

Table 1 the use of IOS in the laptop PC supply Chain 

Firm Tier non-VIS Standards VIS Standards 

Global Distribution 

Firm A Tier1 Y-Y Y-Y 

Firm B Tier1 Y-Y Y-Y 

Firm C Tier1 Y-Y Y-Y 

Firm D Tier3 Y-Y Y-Y 

Regional Conglomeration 

Firm E Tier2 Y-N Y-N 

Firm F Tier2 Y-N  

Firm G Tier2 Y-Y Y-N 

Firm H Tier1 Y-N Y-N 

Firm I Tier2 Y-N Y-N 

Firm J Tier2 Y-N Y-N 

Firm K Tier3 Y-N  

Firm L Tier3 Y-N  

Firm M Tier3 Y-Y  

Firm N Tier3 Y-Y  

Firm O Tier3 Y-N  

Firm P Tier3 Y-Y Y-N 

Firm Q Tier3 Y-Y  

Firm R Tier3 Y-N Y-N 

Firm S Tier3 N-Y  

Firm T Tier3 Y-N  

Firm U Tier3   

Firm V Tier3 Y-Y Y-N 

Note: (1) Y: means that there exist such digital networks. N means no such digital networks; (2) Y-Y stands the 

firm has both electronic linkages. Y-N stands the firm has electronic linkage to customers only. N-Y stands the 

firm has electronic linkage to suppliers only. Blank means no such linkage in both ends. 

4.2 Heterogeneous Institutional Environments and IOS Adoption 

Results from the field interviews with leading PC-makers and ODMs show that when information 

transferred is mainly transactional with great geographical distances, the use of VIS predominates 

and social information channels are a compliment. 

Efforts have been made to extend VIS systems beyond a global firm to local suppliers. Some 

have been private networks driven by large firms for their own supply chain management (e.g., 

Dell and HP in the PC industry). Others have been promoted by industry associations, such as 

the RosettaNet in the electronics industry, which creates standards for inter-firm business 

processes and the information supporting them. Still, others have been promoted by governments, 

especially Taiwan (Dedrick et al. 2005), and more recently mainland China (Hainian 2005).  
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However, results from the interviews with the ODMs and their suppliers show another distinct 

outcome: i.e. when information is mainly strategic and flexible for transferring in proximity, the 

use of social information channels predominate and substitute for VIS.  

4.3 Supply Chain Coordination and Mix-Standard IOS Adoption 

In general, tier1 firms (except for Firm H) are concentrated on global distribution. They have 

adopted IOS at both ends. Tier3 suppliers are focusing on internal integration aimed at better 

linkages between their manufacturing operations in Mainland China and design and headquarters 

operations in Taiwan. Tier3 suppliers had or were implementing ERP systems; most were a local 

system by software vendor DingXin which is noted for its high degree of system customization 

to meet customer needs in this industry. However, these firms do not have shop floor automation, 

material requirement planning, customer relationship management, or supply chain management 

in place. The ERP systems are mainly limited to finance and used to help CEOs coordinate and 

manage the costs associated with multiple product lines being produced at multiple 

manufacturing sites for multiple customers. Thus, Tier 3 suppliers use transaction processing 

systems for internal operational management rather than for supply chain coordination. The IOS 

adoption in ODMs is highly hybrid.  

4.4 Social Network and IOS Adoption 

Culture plays a particularly important role in the context of the local environment. ODMs and 

their upstream suppliers in the supply chain are paternalistic: even very large ODMs and contract 

manufacturers (CMs) are often dominated by the founder or his family, as are the smaller 

suppliers. On the contrary, digital networks are far more popular in the downstream tier and 

social networks are limited (i.e. to win a big bid, ODMs still need to build strong social 

connections with branded PC makers.) The social networks have been only employed as a 

supplement in running business between tier1 and tier2. The proportion of usage on social 

networks between tier3 and tier2 is higher than that between tier2 and tier1.  

5. Conclusions 

Based on the structuration theory and technology structuring theory, we have developed an 

enactment model to study the adoption of inter-organizational systems in the laptop PC supply 

chain. We tested this enactment model with field research. Twenty-two firms in the laptop PC 

supply chain, including global branded firms, ODMs and local suppliers, were studied in detail 

with semi-constructed interviews. Information flow and communication channels in the supply 

chain were carefully examined. Our field research indicated that though vertical information 

systems (VIS) seem “ideal” to integrate the whole supply chain, non-VIS and informal 

communications such as social networks or guanxi also play critical roles in the supply chain, 

especially among the regional suppliers. IOS adoption is thus found to be socially embedded in 

and influenced by the heterogeneity of institutional environments and social structures of the 

supply chain. The IOS portfolios are, therefore, emergent and highly depend on the context.  
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Abstract 
 
We leverage the new institutional economics (NIE) theory to examine the impact of three pillars 
of institutional environment (i.e., policy, business, and social-cultural environments) on 
organizational investment in information and communications technology (ICT) and business 
usage of ICT, respectively.  We also examine the relationships between ICT investment, usage, 
and firm performance.  We plan to conduct survey with local firms in Zhejiang Province, China, 
in order to test our comprehensive research model of institutional environment, ICT development, 
and firm performance.  Our research provides an innovative view of ICT development among 
Chinese firms through the lens of NIE theory, which in turn provides unique insights for business 
practitioners and policy-makers in China and other emerging economies. 
 
Keywords: Institutional environment, ICT investment, ICT usage, Firm performance, China 
study 
 
 

1. Introduction 
 
Organizations often perceive socio-political, economic, and technological influences exerted by 
the environment in which they operate (Weerakkody et al. 2009).  Different organizations might 
base their decision-making on different perception and understanding of these external factors.  
Despite a growing recognition of the relevance of institutional theory and the importance of 
contextualization in organizational IS research (Currie et al. 2009), there has been little empirical 
analysis of the external institutional environment necessary for information and communications 
technology (ICT) development at organization/firm level.  In addition, even though the last 
decade has witnessed fast development and increased business usage of ICT in China, systematic 
analysis is sparse on how ICT development contributes to firm performance in reality. 
 
We aim to fill in this research gap by taking institutional approach in this study.  In particular, 
we propose a conceptual framework of institutional environment to evaluate the impact of 1) 
government policy and rule of law, 2) industrial competition and pressure, 3) social and cultural 
readiness, and 4) ICT infrastructure on ICT investment and usage of local firms in Zhejiang 
Province, China.  We take a further step in the study to examine whether and how ICT 
development in turn boosts performance in those firms.  Our location of study, Zhejiang 
Province, which positions itself as “Digital Zhejiang,” has been one of China’s most advanced 
and dynamic economic regions in terms of ICT adoption and diffusion for the past three decades.  

146



 2

ICT is believed by local scholars, policy-makers, and business practitioners to play an important 
role in economic growth of firms in Zhejiang. 
 

2. Theoretical Foundation and Conceptual Framework 
 

According to the New Institutional Economics theory, “the institutional environment is the set of 
fundamental political, social, and legal ground rules that establishes the basis for production, 
exchange, and distribution.” ((Davis et al. 1971), pp. 6)  An organization is typically bounded 
by these external contexts, which conversely shape the organizational behavior and thus present 
the organization “with an advantage or disadvantage for engaging in business activities.” 
((Weerakkody et al. 2009), pp. 355).  In order to define and craft an analytic framework of 
institutions, (Scott 2008) posits that there are three “pillars” that make up institutional 
environment: regulative, normative, and cultural-cognitive.  The central ingredients of the 
regulatory pillar are regulative rules and laws.  The regulative institutions, which typically 
include governments and legislatures, have a mechanism of coercion, according to (DiMaggio et 
al. 1991b) typology.  The normative pillar places emphasis on binding expectations and 
appropriateness, which in turn mean preferred or desirable standards and norms for 
organizational behaviors.  The normative institutions have a normative mechanism of influence.  
The last pillar stresses the shared understanding and common beliefs that constitute the natures 
of social reality and culture value.  This cultural-cognitive dimension of institutions has a 
mimetic mechanism of influence. 
 
Research on ICT adoption and usage in organizations has primarily focused on 
intra-organizational factors but rarely on the external environment.  Our literature survey in the 
ISI’s (Institute for Scientific Information) databases finds very few empirical studies of 
organizational IT investment or usage that look into extra-organizational contexts.  The New 
Institutional Economics, as we discuss briefly above, however, provides us a new theoretical 
approach, suggesting looking beyond those proximate and internal indicators to examine how the 
institutional environment outside an organization contributes to (or undermines) the ICT 
investment and usage of that organization (Oxley et al. 2001). 
 
In order to measure the institutional environment of ICT development in our study, we propose 
the following indicators for each of the three institutional pillars (see Table 1). 
 

Pillar Regulative/coercive Normative Cultural-cognitive/mimetic 

Indicators 

Government directives and policies; 
policy-oriented incentive; government 
role-model; government vision of ICT. 

Intensity of competition in the 
industry; pressure of 
competition. 

Cultural readiness of ICT; 
perception of ICT; trust and 
confidence in ICT. 

The rule of law; intellectual property 
right protection; privacy protection; 
ICT-related regulations and laws. 

Industrial standards of ICT; 
normal business practice of 
ICT. 

Educational background; 
literacy of ICT. 

Construct Policy Environment Business Environment Social-cultural Environment 
 

Table 1. Analytic Framework of the Institutional Environment of ICT Development 

Based on the analytic framework of the institutional environment, we further propose a research 
model for our study. We add the measure of ICT infrastructure as a commonly-used construct to 
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explain variations in ICT development (see Figure 1).  In the following section we discuss the 
hypotheses posited in the research model. 
 
 

 
 

Figure 1. Research Model of Relationships among Institutional Environment, ICT Development, 
and Firm Performance 

 

3. Research Hypotheses 
 
This study hypothesizes that governmental supports, such as ICT policy and initiatives, tax 
deductions, and other financial incentives, educational and training programs, and governmental 
role model in ICT adoption, should have a positive impact on firms’ ICT investment and usage, 
as follows: 
 
H1a: A supportive policy environment has a positive impact on the level of organizational 
investment in ICT. 
 
H1b: A supportive policy environment has a positive impact on the degree of business usage of 
ICT. 
 
The business environment within which an organization operates can be instrumental in 
determining the degree to which the organization participates in ICT investment and usage 
(Shore 2001).  Industries driving ICT adoption tend to be in sectors that are intensively 
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competitive (e.g., electronics, textiles, service, etc.) (Gibbs et al. 2003).  Gibbs et al. first used 
case study to suggest that competitive pressure would be the greatest driver of global 
e-commerce adoption (Gibbs et al. 2003).   
 
In this study we use business environment as the second institutional construct, representing the 
normative pillar of institutional environment.  Drawing on previous research findings, we 
hypothesize that business pressure, such as competition and common practice, should have a 
driving influence on firms’ ICT investment and usage, as follows: 
 
H2a: A competitive and innovative business environment has a positive impact on the level of 
organizational investment in ICT. 
 
H2b: A competitive and innovative business environment has a positive impact on the degree of 
business usage of ICT. 
 
Institutionalism poses the question that whether organizational choices and preferences can be 
properly understood outside of the cultural framework in which they were embedded (DiMaggio 
et al. 1991a).  One aspect of institutional theory posited that such preferences arising from 
cultural biases, in turn, shaped positions and preferences in social processes (North 1986).  
Based on the theoretical assertions and limited research that has been conducted to date, there is 
a reason to believe that connections do exist between culture readiness and ICT adoption.  
Therefore, we incorporate social-cultural environment as the third institutional construct in our 
research model, representing the cultural-cognitive pillar of institutional environment and 
hypothesize that social-cultural readiness should affect firms’ ICT investment and usage, as 
follows: 
 
H3a: A receptive and ready social-cultural environment has a positive impact on the level of 
organizational investment in ICT. 
 
H3b: A receptive and ready social-cultural environment has a positive impact on the degree of 
business usage of ICT. 
 
ICT infrastructure is commonly taken into account in extant IT adoption and diffusion literature.  
We also include it as an external factor in addition to institutional environment and hypothesize 
that the availability and sophistication of current ICT infrastructure should positively lead to 
firms’ ICT investment and usage, as follows: 
 
H4a: An accessible and sufficient ICT infrastructure has a positive impact on the level of 
organizational investment in ICT. 
 
H4b: An accessible and sufficient ICT infrastructure has a positive impact on the degree of 
business usage of ICT. 
 
The relationships between organizational investment in ICT, actual ICT usage in the 
organization, and their effects on organizational performance have continued to interest 
academics and practitioners.  Systematic empirical analysis, however, is sparse up to date to 
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identify the impact of ICT investment and usage on firm performance.  This study therefore 
posits the following three hypotheses in order to investigate the important relationships, as 
follows: 
H5: The level of organizational investment in ICT has a positive impact on the degree of 
business usage of ICT. 
 
H6a: The degree of business usage of ICT in a firm has a positive impact on the year-to-year 
sales and profit growth rates of the firm. 
 
H6b: The level of organizational investment in ICT in a firm has a positive impact on the 
year-to-year sales and profit growth rates of the firm. 
 

4. Research Design 
 

We will distribute survey questionnaire among firms in Zhejiang Province, China.  After data 
collection, we will test our research model by using PLS path modeling. 
 

5. Contribution 
 

We take an endeavor in this study to show how to apply, conceptualize, and operationalize three 
pillars of institutional theory in examining ICT development at firm level and how to measure 
the contribution of ICT development to firm performance.  This study makes contributions to IS 
research in several ways.  First, to our knowledge it is the first study to apply institutional theory 
and test comprehensively the impact of three pillars of the institutional environment on ICT 
development at firm level in China.  Second, it is also one of the first studies to empirically 
examine the contribution of ICT development to firm performance in China. 
 
This study is expected to be of interest to researchers who are advancing institutional theory in 
empirically investigating the impact of institutional factors on ICT development in China.  This 
study is also expected to be of interest to IT managers who focus on developing ICT strategies to 
achieve competitive advantages, in the presence of changing industrial pressures and government 
policies and evolving legal and cultural environments.  Finally, this study should be of interest 
to government policy-makers who are attempting to facilitate regulatory and business 
environments that foster the adoption and growth of ICT among businesses in China. 
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An Ontological Approach to Personalized 

  Medical Knowledge Recommendation 
 

Abstract 
 

Knowledge recommendation has become a promising method in supporting the clinicians′ 

decisions and improving the quality of medical services in the constantly changing clinical 

environment. However, current medical knowledge management systems cannot understand 

users′ profiles accurately and realize personalized recommendation. Therefore this paper 

proposes an ontological approach based on semiotics principles to personalized medical 

knowledge recommendations. In particular, healthcare domain knowledge is conceptualized and 

an ontology-based user profile is built. Furthermore, the personalized medical knowledge 

recommendation mechanism is illustrated. 

 

Keywords: Personalized knowledge recommendation; Ontological modeling; Semantic analysis; 

User profiling; Case-based reasoning 

 

 

1. Introduction 
Nowadays, the constantly changing healthcare environment has to face challenges about the 

information-overloaded and user differentiation. Conventional knowledge management systems 

in the healthcare domain are lack of general knowledge model and semantic support; also have 

poor performance in the analysis of user′ requirement and individual preferences. Thus, effective 

approach to realize knowledge recommendation should be exploited in order to assist the 

clinicians′ decisions and improve the quality of medical services. Besides, the collaboration 

among clinicians is rarely considered in the normal medical knowledge recommendation. As the 

suggestions of clinicians with similar preferences tend to provide more pertinent knowledge, 

individual profile and collective intelligent should be considered in an integrated manner to 

realized knowledge provision.  
 

The remainder of the paper is organized as follows: Related work is briefly introduced in the 

next section. In Section 3, the Semiotic-based ontology modeling of user profile is proposed. In 

Section 4, personalized medical knowledge recommendation mechanism is designed. Finally 

Section 5 displays our conclusions and future work. 

 

2. Related Work 
2.1 A Organizational Semiotics Approach to ontology engineering 

Organizational Semiotics (OS) mainly studies the signs, information and communication. It has 

brought a helpful perspective into medical knowledge management by emphasizing the 

importance of context (Nazmona and Liu, 2009).It this perspective, ontology conceptualizes 

domain knowledge with semantic units, provides a clear semantic and knowledge description of 

the concepts and interrelation, and can capture users′ needs accurately.  

 

2.2 Case-based Reasoning 

Case-based reasoning(CBR)is an important problem solving and learning method based on 

knowledge in the artificial intelligence field. It consists of four processes, including case retrieval, 
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case reuse, case modification and case study (Gao and Yan, 2008). Case retrieval means to 

retrieve cases which are most similar with the new problem from the case base; case reuse refers 

to the reuse of information and knowledge of cases retrieved to solve new problem; case 

modification is to modify the solution; and the case study is to learn new experiences and put it 

into the existing case base. Among them, case retrieval will be the key point of the case 

reasoning.  

 

2.3 Personalization Technique 

Personalization is a process of self-adaption, re-structured and re-expressed of relevant 

information for each individual member (Perugini and Ramakrishnan, 2003). In brief, 

personalization is the ability to provide targeted content and service based on user preference and 

behavior. However, different user modeling approaches would have significant impacts on the 

recommendation effects of personalization system. In the OS perspective, symbols in different 

contexts have different meaning, and it is feasible to recognize dynamic context according to 

user’s true intentions (Liu, 2000), which provides a new idea for us to establish the user profile. 

Besides, ontology-based user preference is more descriptive than keyword-based and item-based 

model, and it provides a more formal, computer-operational terminology and has a strong ability 

of reasoning, which will enhance the performance of the personalization system in a great extent 

(Iván and Pablo, 2011). 

 

3. Semiotic-based Ontology modeling of User Profile 
3.1 Semantic Analysis 

In the OS perspective, semantic analysis (SA) is a process of conceptualizing domain knowledge, 

which is the basis of analyzing the behaviors patterns of various agents in an organization. Each 

concept in the ontology chart can be considered as a semantic unit representing an agent, role 

and affordance. Meanwhile, one semantic unit is associated with another one through ontological 

dependencies (represented as lines) following a left-to-right positioning. In this way, all the 

semantic units and their ontological dependencies will determine the semantics contextually. 

Fig.1 shows the ontology fragment of medical knowledge recommendation. 

 
Fig.1.The ontology fragment of personalized medical knowledge recommendation 

 

An agent (represented as ellipses) is the one who is responsible for the existence of other entities 

in the domain, e.g., society, hospital, person, department and system. A role (represented as 

semi-circles) is always defined with respect to the role carrier on its left and the concept 

determining the responsibility on its right. Meanwhile, in multiple contexts an agent could carry 

different roles, e.g., the person has role as clinician in the context of working in one department, 

also with the role user in the context of registering the system. An affordance (represented as 

rectangles) is a collection of patterns of behavior which involves the concerned agents and a 
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potential action in every specific context. It is ontologically dependent on the antecedent concept 

on the left. For example, the affordance finds similar profiles depend on the antecedent concept 

profile, while it can also afford further concept recommends. This analysis can continue until all 

the concepts in the healthcare domain are semantically identified and modeled. Besides, in the 

Fig.1, there are two dotted line boxes. The top box represents the domain knowledge 

conceptualization. And, knowledge concept in this paper will be represented in the form of cases. 

The below box illustrates the personalized medical knowledge recommendation mechanism in 

which the individual profile is combined with similar community preferences together. The 

individual user profile is described in the Fig.2. 

User profile

Personal information

Preference

Experience

Character

Region

Prior knowledge

Rating cases

Query history

Profession

Level

Project information

Award

Working history
Project description

Responsibility

Providing cases

Semantic_unitSemantic_unitSemantic_unit

 
Fig.2.User Profiling 

 

3.2 Norm Analysis 

Norm analysis (NA) is the processes to identify and describe the norms which control the agents′ 

behaviors in a context in the ontology chart .The norms impose rules and constraints on agents in 

order to control the appropriate behaviors and legal actions in a specific situation. Therefore, NA 

is very essential to support personalized medical knowledge recommendation. There are three 

kinds of norms: start norm, operational norm and finish norm. Fig.3 illustrates the three kinds of 

norms about the profile. For example, a person can use the knowledge system only if he has 

registered the system, which is governed by start norm of profile. The profile may also entail a 

number of behaviors which can be defined as operational norms. 
<?xml version="1.0"encoding="UTF-8"?>

<Norm profile xmlns:xsi="http://www.w3.org/2001/XML Schema-instance"

              xsi:noNamespaceSchemal_Location="D:\XML\Norm_Schema0807.xsd">

     <startNorm ID="N1.1">

<whenever_context>a person(clinician and others)registers as a system user</whenever_context>

<if_condition>the person is with illegal identity</if_condition>

<then_agent>the knowledge management system</then_agent>

<is_deonticOperator>obliged</is_deonticOperator>

<to_action>assign the person with a user account based on the user level and start to collect

                    the user information</to_action>

     </startNorm>

     <finishNorm ID="N1.2">

<whenever_context>a person(clinician and others)registers as a system user</whenever_context>

<if_condition>the person exits the system and no other similar user need its profile

                       </if_condition>

<then_agent>the knowledge management system</then_agent>

<is_deonticOperator>permitted</is_deonticOperator>

<to_action>cease all the functions of profile</to_action>

     </finishNorm>

     <operationalNorm ID="N1.3">

<whenever_context>a person(clinician and others)registers as a system user</whenever_context>

<if_condition>the person need the personalized knowledge recommendation service</if_condition>

<then_agent>the knowledge management system</then_agent>

<is_deonticOperator>obliged</is_deonticOperator>

<to_action>analysis all kinds data of the user and get the potenial knowledge requirement

                    </to_action>

     </operationalNorm>

     <operationalNorm ID="N1.4">

<whenever_context>a person(clinician and others)registers as a system user</whenever_context>

<if_condition>the similarity between a person M´ profile and another person N is above ε,that

                      means Sim(M,N)≥ε</if_condition>

<then_agent>the knowledge management system</then_agent>

<is_deonticOperator>permitted</is_deonticOperator>

<to_action>Analysis the relevant cases provided by N and recommend the top similar cases to M 

                 </to_action>

     </operationalNorm>

</Norm_profile>       
Fig.3.The Norms of profile 

 

As the ontology chart captures semantic units in both a static and dynamic view with the 

semantic analysis and norm analysis respectively, the formal representation of the healthcare 

domain knowledge can be with richer semantics, while the user profile can be more accurate and 

dynamical. The work in this section will be the basis of the personalized knowledge 

recommendation mechanism. 
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4. Personalized Knowledge Recommendation Mechanism 
Refer to our prior work (Gao and Chen), we adopt the vector space < case ID, case Title, Initial 

problem description, Solutions description, Additional information > to represent medical 

knowledge. Let we take ADSOINTIIDC i ,,,,  for short. With the consideration of ontology 

database, feature vector is extracted from these two parts through syntactic analysis and 

expressed by  1 2i i i i i , im imC { ,W (T ,W )},i n.
1 1 2 2   ， ， ， ，，（T ,W ）（T ）  and ijT represents thj feature of thi case, ijW is the 

corresponding weight of the thj feature， j m 1 . 

 

Personalized knowledge recommendation should consider two aspects: a personal level(i.e. 

clinician′s personal knowledge requirements) and the community of peers level (i.e. preferences 

and experiences from other similar clinicians). Based on this view, our personalized medical 

knowledge recommendation mechanism works in two phases, which is illustrated in the Fig.4.  

Case Recommendation

Case Base

Clinician

User Profile 

Analysis

cases clinicians

Case 

Matching
Profile 

Matching

Case Request

(Features）

Semantic 

Analysis

Case 

Classification

 
Fig.4. Personalized recommendation mechanism 

 

A. Phase I: Case Matching 

(1) Clustering query demand Q 

Based on semantic expansion with the domain ontology, m key words can be expressed as a 

semantic vector 1 2, 1,2,...,i i i imT T T T i n


    .According our prior work (Gao and Gan, 2006), we 

have realized the classification of the cases automatically with the self-organizing neural network 

method, and we set the number of the clusters asx .The new cases can be clustered as follows. 

Input: 1 2, 1,2,...,i i i imT T T T i n


     and cluster vector ( ) ( ), ( ), , ( ) , , ,
j j 1j 2 j mj
W W t w t w t w t j 1 x


      

Process: Compute the distance  i

n 2

j j ij ij
i 1

D T W T w


                               (1) 

Output: winning cluster c with minimum jD  

 

(2) Matching query demand Q in the cluster c 

We divide the case retrieval into case title part and initial problem description part. 

Let ,  represent the weight of the title and initial problem description position respectively 

（ ,1      ） .Suppose C as a candidate case set, and i
C C is one candidate case of the 

candidate case set, then *

i
C represents the optimal case that is consistent with the user′s demand. 

We define the feature vector of a case expressed as 1 2,i i i imT T T T


    .So the semantic similarity 

between i
C and *

i
C can be defined as the combination of the following equation (2).  

* * *( , ) ( , ) ( , )
i i TI i i IN i i

SIM C C SIM C C SIM C C                

And *( , ) [ , ]
i i

SIM C C 0 1 . While computing the value of *( , )
TI i i

SIM C C , if thj keyword doesn’t exist in the title 

of the case i
C , then ijT 0 , else, ijT  1 .However, while computing the value of *( , )

IN i i
SIM C C , as the 

  (2) 
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descriptions of cases are more complicated and can reflect much information, the frequency of 

each keyword in the vector space in initial problem description part of every case should be 

considered. So the frequency of thj keyword will be numbered. In this part, 

let , , , ; , ,...ijT i 1 2 n j 1 2 m （ ）denote the frequency of
thj keyword in the description of thi case and m is the 

total number of the terms. So in the same m dimension vector space the description of thi case can 

be represented by
1 2,i i i imT T T T



   
.Then we can realize that value of ijT denotes the importance 

of
thj keyword. As ij

T 1 , the following step is to regress the keyword vector of the case 

description to [0, 1] for convenient calculation. Let 
 

   
1

11

min

max min

ij ij
j n

ij

ij ij
i mj m

T T
D

T T

 

  





       

In this way, not only the title part but also the case description can be represented in the 

following expression i 1 2D ,i i imD D D


    .  

 

Set the user′s query vector as standard, and then the query vector space should 

be ( , , , )i iQ I W i 1 2 n   （ I represents a unit matrix）. In the above formula, iW  is set with the 

scoring method. Only the user can understand his demand most clearly, therefore, iW  is 

calculated by the keywords preferences of the user. We divide the user′s keyword preference 

level into the following fuzzy set:{Very important, important, common, unimportant, very 

unimportant}.For quantitative analysis, the fuzzy set can be mapped into the vector{5，4，3，2，

1}.If the user′s preference vector for the m keyword is 
m j

i i i i( x ,x ,...,x ) x ,1 2
1 5  and integer, 

then 
j
i
mij

j
i

j 1

xW
x





 . 

 

Therefore, the similarity between the query information and source case information in different 

position is calculated with （4）. 

*

*

( , ) cos( , )

( , ) cos( , )

m

TI i i ij i i
j 1

m

IN i i ij i i
j 1

SIM C C W T Q

SIM C C W D Q





 

 





 

While computing the similarity of query vector 

ic and semantic vector ,...,, 10 cc  if the value is 

bigger or equal to the given threshold , the case will be added into the preliminary options list. 

 

B. Phase II: Profile Matching 

Based on the ontology-based profile model, this phase mainly considers the suggestions of 

clinicians with similar preferences. As the number of clinicians in a special healthcare 

organization is limited at present, we employ the vector space similarity matching algorithms to 

improve the preliminary options and return the final recommendations to the user interface. 

 

When the preliminary options list is generated, a list of case providers can be got. So, next work 

is to choose the similarity between the case providers′ profiles and the information seeker′ profile. 

Let the profiles set of clinicians who provide the preliminary options be represented 

as  npppP ,...,, 21 , the profile of information seeker as p .Based on the profile ontology, 

we exact the implicit profile( vector space < profession, level, character, region>) and explicit 

profile(rating cases domain vector)as the main concerns. Profession means the clinician′s 

specialist field. Level can reflect the clinician′s ability and experiences. The character may 

  (4) 

  (3) 
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include the conservative, aggressive and neutral, which can be explored in the clinician′s 

experiences. Clinicians in different regions may have different views with the same disease. 

Rating cases means the special domains of cases provided and adopted before. And we initialize 

the vector as the number of relevant cases belongs to the case clusters. According to the 4.2, set 

clusters as  xcccC ,..., 21 , if the case belongs to the cluster jc , then let the value be 1, else 

0.Through converting these two vectors and standardization, we compute the sum of these two 

vectors, represented as the  npppP ,...,, 21 . So, the similarity can be computed with 

equation (5).   

 










pp

pp
ppSim

i

i
i,

 

Finally, if the similarity is beyond a certain threshold, its cases will be recommended to the user 

interface. 

 

5. Conclusions 
The personalized medical knowledge recommendation method is a hot issue in the healthcare 

environment. This paper focuses on an ontological approach based on semiotics principles to 

personalized medical knowledge recommendations. With semantic analysis and norm analysis, 

the domain concepts are conceptualized and an ontology-based user profile model is built. 

Integrated the case semantic retrieval and the similar profiles matching, a two phase personalized 

medical knowledge recommendation mechanism is illustrated. Our further work should be done 

to conduct quantitative analysis based on the healthcare organization background to verify the 

performance of the personalized recommendation mechanism. 
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Abstract 
Economic sentiments in news reports reflect public opinions and expectations on economic 

situation. Economic sentiment indices extracted from news webpages may serve as a timely early 

warning signal for real time macroeconomic monitoring, forecasting and policy making. This 

research proposed a price sentiment index for inflation early warning, one of the most important 

macroeconomic early warning topics. Webpages were selected and labeled according to 

pre-defined inflation related keywords. The price sentiment index is constructed based on 

webpage counts with different labels. Our empirical evaluation proved that the proposed price 

sentiment index is closely correlated with the official consumer price index (CPI), and may help 

to detect turning point of inflation increase rate two to three months earlier. Results of our 

research suggest that incorporation of social media data in macroeconomics early warning may 

facilitate a more timely economic fluctuation forecast and further contribute to the government 

policy making decisions.  

Keywords: sentiment analysis, web mining, economy early warning, Consumer Price Index 

1. Introduction 
Macroeconomic early warning involves the processes of forecasting economic development and 

changes, detecting economic imbalances and alerting in advance. In macroeconomic early 

warning, selecting a group of sensitive indicators to reflect the economic situation is essential. 

Existing economic early warning methods mostly use officially published statistical indicators, 

which are always published at least one month later than the time of the economic activities 

actually happen. And there are still many economic aspects cannot be covered by these 

indicators. Social media data, such as news, reports and interviews published in the Internet or 

radio/TV reflects economic situations, and it can be retrieved in real time, and covers almost 

every economic aspect that people concern. Economic indicators extracted from social media can 

serve as a complementarity to regularly released official statistical data to facilitate more timely 

and comprehensive macroeconomic early warning.  

Inflation is one of the most important macroeconomic aspects in most countries. Especially in 

China, high inflation rate accompanied with economic growth become a major macro-control 

target of Chinese government. This research is to investigate how social media data can be used 

in inflation early warning. This paper innovatively proposes a research framework to construct 

price sentiment index from Google news search engine. Based on the proposed framework, an 

empirical evaluation is conducted to test the validity of proposed price sentiment index in 

inflation early warning. Conclusions and discussions are given at the end of the paper. 

2. Literature Review 
Sentiment analysis studies can be classified into three categories. The first category mainly 

focuses on sentiment or subjectivity classification in text (Wiebe et al., 1999;  Riloff et al., 2003; 

Yi et al., 2003). The second category distinguishes news as positive or negative (Wiebe et al., 
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2001b; Pang et al., 2002; Yu, Hatzivassiloglou, 2003; A.Devitt, 2007; Y Dang, 2010). The third 

category, detecting strength of the opinion, enables extracting more abundant information from 

text (Spertus, 1997; Kaufer, 2000). Mining techniques have also moved from simple statistical 

properties like word frequency (Deborah J,1995; B Wiithrich, 1998; M Doms,2004) to using 

syntactic class, lexical features like gradation of adjectives or part of speech, and words 

patterns(PD Turney,2002; A.Devitt, 2007; Y Zhai, 2011; Chong Oh,2011). 

Sentiment analysis has been used in large-scale domains, like exploring market reaction to news 

reports (Niederhoffer, 1971; Engle and Ng, 1993), products reviews classification (PD Turney, 

2002; Y Dang, 2010), or Enterprise strategy analysis (Davis et al., 2006; A.Devitt, 2007). Other 

researches include Sanjiv R (2004), developed a methodology for extracting small investor 

sentiment from stock message boards, H Choi (2009) used Google trend data to predict initial 

claims for unemployment benefits in the US. B Wiithrich (1998) and Chong Oh (2011) both 

predict stock markets using web information and empirical evaluation results show that stock 

discussions do have predictive value, not pure noise. 

Existing researches related to sentiment analysis application mostly focus on micro-business 

strategy, like products or movies reviews classification, or stock price prediction where the more 

mature are direction prediction. Little are used in macroeconomic early warning. Our main 

contributions in this paper is proposing a research framework to construct price sentiment index 

from large amount of news reports and trying to use this extracted index and proving that the 

extracted index reveals a leading pattern to the officially published CPI (Consumer price index) 

can serve as an early warning signal in macroeconomic early warning. 

3. Research Framework 
To extract meaningful sentiment information about inflation from the Internet for 

macroeconomic early warning, we need to 1) select webpages relevant to inflation monitoring 

and early warning, 2) label each page with related price sentiment tags, 3) synthesize these pages 

and tags into an index reflecting inflation, and 4) assess the effectiveness of the index with 

respect to inflation early warning.  

3.1 Webpage Selection and Sentiment Identification 

Ideally, we may design a web crawler to retrieve every page in the Internet, and select those 

pages related to consumer prices based on text mining techniques. For each selected page, we 

may identify its sentiment features and label it with price sentiments, such as increase or 

decrease. Practically, we may do the two steps together by select pages and decide their 

sentiment labels using a search engine, instead of develop our own crawler. 

When using an established search engine, such as Google, to search for certain economic issue 

and corresponding sentiment keywords together, the resulting webpages may reflect the 

collective opinions which can be represented by the economic sentiment keywords. For example, 

when we search keyword “price rising” in Google, the result counts can be considered to 

represent the collective opinions about the issue “price rising”. Although there is some chance 

that the search result may contain irrelevant webpages, the Google search engine has done its 

best to improve the rank and filter techniques. And from our experience of macroeconomic 

sentiment search using Google in Chinese, most result webpages are relevant. 

3.2 Index Construction 

Based on the selected webpages and their economic sentiments on the given topic, we need to 

design an algorithm to extract the information from these search result and make it possible to be 

used in macroeconomic early warning. Time is a most crucial dimension of macroeconomic 

early warning information. We may constrain the webpage search to certain published time 
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period to get a subset of resulting web pages. The count of webpages in this subset may represent 

how many people/institute hold similar opinions to given economic issue in this period. In this 

way, a series of web page count may be established to reflect the public opinion variations on the 

economic sentiment keywords. To make the search result comparable across different time 

periods, we may standardize the index as a ratio of webpage counts of two sets of sentiment 

keywords of opposite meanings. A sentiment index can be constructed by following function: 

1

1
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m mpt

m
t L

l lnt

l

w N
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where 
( , )iw i m l

 is the 
thi  keyword weight, including both positive and negative, and mptN

is 

the 
thm positive counts in period t, and lntN

is the 
thl  negative counts in period t. There will be 

of course some noises in the search results. Time series analysis tools, such as seasonal 

adjustment, can be employed to filter the noises. 

3.3 Early Warning Performance Assessment 

After the price sentiment index is established, how to assess the quality of index in economic 

early warning is a key problem. In this part, we need to answer questions like: whether price 

sentiment index series lead the CPI data? Or can price sentiment index identify the price 

inflection point in advance? Econometric methods are used here. Correlation analysis and 

cointegration test are used to examine the long-term equilibrium relevant relationship between 

the two series. Also seasonal adjustment and BB algorithm are used to identify the inflection 

points of CPI and price sentiment index respectively. Through peak-trough analysis, we verify 

whether price sentiment index can provide significant information for economic early warning. 

4. Empirical Evaluation 
The proposed framework is implemented into Eco Web Fetch, a web-based software program, 

where users can input several self-definite keywords, specify which classes they belong to, 

positive or negative, identify statistical frequency and time period. Google news search is used to 

select webpages relevant to price variations in China. A price sentiment index is constructed to 

represent collective opinions on price, and then evaluated according to its relationship with the 

CPI index released by the National Bureau of Statistics of China.  

4.1 Price Sentiment Index Construction 

Keywords on price variation are decided manually by macroeconomic early warning experts in 

our research group. After several attempts, we found the two-two keywords sets are good enough 

for price sentiment index using the function proposed in section 3.2, with equal weights. The 

keywords and parts of the selected news webpage count are as shown in Table1. 

Beginning 

Time 
Ending Time 

Positive Class Negative Class 

Price 

Rising 

Price 

Increasing 

Price 

Decreasing 

Price 

Dropping 

2008/2/1 2008/2/28 840.00  71.33  173.82  23.45  

2008/3/1 2008/3/31 634.67  66.00  149.82  30.00  

2008/4/1 2008/4/30 417.33  62.33  123.64  20.45  

2008/5/1 2008/5/31 552.67  61.00  159.27  28.64  

2008/6/1 2008/6/30 706.67  73.67  167.27  31.91  

2008/7/1 2008/7/31 621.33  67.33  158.55  35.73  

2008/8/1 2008/8/31 490.67  52.67  153.45  30.55  

2008/9/1 2008/9/30 402.67  39.67  131.64  26.73  

2008/10/1 2008/10/31 398.67  45.33  181.09  31.09  

2008/11/1 2008/11/30 354.67  41.00  176.00  29.73  
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Table 1: part of searching result 

From the comparison of CPI and our price sentiment index, we can see that these two series do 

track each other closely, implying that the extracted sentiment significant relevance with CPI. 

The correlation between the CPI and the sentiment time series during the study period is 0.66. 
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Figure 1: CPI and price sentiment index 

4.2 Correlation Analysis and Turning Point Detection 

In order to explore the potential link between the two series further, we conduct cointegration 

test to examine whether the series move together in a meaningful way over time. ADF tests 

results show that both the two series are non-stationary, but their first order difference series are 

stationary. Further cointegration test on the two non-stationary data, adopting the residual-based 

approach proposed by Engle and Granger (1987), shows that the regression residual loses the 

non-stationary behavior and is stationary. So we can come to the conclusion that CPI and price 

sentiment index have long-term equilibrium relationship. 

Since statistical data release lags the real-time news coverage, whether price sentiment index 

series lead the CPI data, and can price sentiment index identify the price inflection point in 

advance? We try to test this hypothesis using BB algorithm to compute individually the peak and 

trough points of CPI series and price sentiment index. From figure5, we can see that after 

seasonal adjustment, price sentiment index seems leading the CPI series in time. Further peak 

and trough analysis shows that price sentiment index can identify price peak 2.5 months earlier 

in average and identify price trough 5.5 months earlier in average. So we can come to the 

conclusion that price sentiment index do lead CPI series and can identified the price inflection 

point 2-3 months earlier in average. 
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 5 

Figure5: Peak-Trough analysis result 

5. Conclusion and Discussions 
In this paper, sentiment analysis is innovatively used in macroeconomic warning field and a 

price sentiment index is constructed from economic news report. Empirical evaluation proves 

that the extracted index has close relationship with CPI index and can identify the price 

inflection point 2-3 months earlier in average. In conclusion, news sentiment analysis can 

provide significant information for early economy warning. The result of this paper provides an 

effective solution to the data lag problem faced by macroeconomic early warning. In the past, 

macroeconomic early warning cannot provide timely information about economic situation 

because the usages of officially published statistical indicators, which are usually at least one 

month later than the time of the economic activities actually happening. While social media 

information used in the sentiment index construction can be retrieved in real time and serve as a 

complementarity to regularly released official statistical data, and facilitate more timely and 

comprehensive macroeconomic early warning.  

The sentiment index proposed here is based on keywords searching. The empirical evaluation 

result showed that performance of the index is very sensitive to keywords selection. Future work 

will focus on extracting more logical and rational keywords with a large number of text samples 

through syntax analysis and frequency statistics for automatic keywords selection.  
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Signaling Game Analysis Under Asymmetric Information 

 

Abstract 

The study regards the behaviors of business and customer as the signals that contain special 

tactic meanings. First, the interactive information between business and customer is analyzed 

using signaling game method. Then, the process of self-adaptive evolution behaviors of 

business and customer during the transaction is emulated by using multi-agent simulation 

platform – Netlogo, in order to get the equilibrium behaviors of business and customer with 

different types, in which, the business type refers to the product quality, and the customer type 

refers to the true purchasing power. The purpose of the study is to offer a decision support for 

business through analyzing the customer information on an online method and judging the 

real type of customer basing on its tactic behaviors. 

 

Key words: customer behavior; signaling game; multi-agent; real type identification 

 

1. Introduction  

 

Research about the business and customer’s behaviors in e-commerce transaction with 

information asymmetry can help both sides achieve win-win transactions and improve the 

efficiency of the market. Demetrios Vakratsas(2008)
 
established a link between management 

controlled behaviors, such as advertising, pricing and distribution, and argue that market 

share volatility may benefit firms seeking to reduce uncertainty in their market share 

performance
[1]

. Manak(2007) propose a model that attempts to find the optimal 

price-advertising frontier in the face of potential competitive entry that maximizes total 

discounted profits for pre- and post-entry periods
[6]

.  

 

As an analytical tool for cooperation and conflict resolution, game theory studies the 

decision-making and its balance when the selection of a decision maker, such as one person 

or one business, is affected by the selection of other person or other business, and affects it in 

turn. Signal receivers who have incomplete information can seek part of information about 

signal senders from their behaviors, which is also the basis of the next behavior. From this 

view, e-commerce transaction behaviors between business and customer can be regarded as a 

signal game process. Business seeks balance between payment and benefit, while satisfaction 

and consumption for customer
[10]

. Moreover, some researchers prefer to study market by 

building agent-based simulation model. Tao Zhang (2007) designed an agent-based model 

(ABM) of consumer purchase decision-making
[12]

.  

 

Based on previous studies, business and customer are regarded as decision-making agents in 

this paper. According to utility maximization principle, we study the adjustment process of 

signal behaviors, design agent simulation process, and implement on Netlogo platform. After 

simulating for several times, we get the results of equilibrium solution of action signals for 

different companies and customers, and also analyzes the results.  

 

2. The signal game model 
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Actually, building signal game model between business and customer is the process of 

defining utility functions for both business and customer. As a pair of contradictory 

community, the utilities of both sides relate and limit each other, for the increment of 

customers’ utility means increasing the cost of product and service for the business. Such a 

signal game model is built to analyze the transaction signals for both business and customer.  

 

2.1 Model hypothesizes 

In order to help business and customer to choose behavior signals in e-commerce transaction, 

we build a two-way signal game model with asymmetric information between business and 

customer. By analyzing the model, equilibrium signals are achieved, which maximize the 

utility of both sides. Some hypothesizes of the model include: 

(1) The model is based on e-commerce transaction. The business transacts only one kind 

of product with customer, and the quality of every product changes follow normal 

distribution. 

(2) There are two participants in the game: business and target customer. They are both 

rational, that means, in certain conditions, they can make reasonable decisions that maximize 

the benefit.  

(3) At the beginning of the game, the real type and  is set for the business and target 

customer. For the business, its real type ( ) stands for product quality, that means, the greater 

the   value is , the better the product quality will be. On the contrary, the less the   value 

is, the worse the product quality will be. For the customer, its real type ( ) stands for real 

purchase power, that is to say, the greater the   value is, the more real purchase power the 

customer will have, meanwhile, the less the   value is, the less real purchase power the 

customer will have. 10  , 10  , ( and  keep one decimal place). 

(4) The whole process of transaction between business and customer is divided into two 

stages: pre-purchase stage and the completion stage of purchase. In each stage, we choose 

one signal for both business and customer, which best reflects the real type, as research object. 

That is to say, for pre-purchase stage, business transfers information by advertisement input 

level (A), while customer transfers by search input level (S); for the completion stage, they 

convey messages by product pricing (P) and current quantity (Q). All signals are normalized 

to the range of 0 to 1. 

(5) In the signal game process, business and customer choose the signal in order. By 

observing the behavior of each other, they determine the optimal action signals that maximize 

the utility function to transfer the information of their real type to each other. At the same 

time, the determined behavior will become the basis of others’ decisions for next stage. So 

they both have the double identity of signal sender and signal receiver. 

(6) In decision-making process, both sides are clear about their self real type and utility 

function, but unknown about the real type and utility function of the other side. 

(7) It is assumed that the game is a non-cooperative game. Both sides of the game are not 
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conspiratorial and collusive. 

 

2.2 Utility function 

By analyzing how every signal will affect utility of both sides in each stage, utility functions 

of both sides are created, which is total of utility gained by the effect of each signal in every 

stage. Actually, utility of business measures the profits in transaction, that is the difference 

between income from sales and cost of product and service; utility of customer measures the 

obtained cost-effectiveness after he buy the product, that is, satisfaction of the product minus 

payment for consuming. 

 

In the first stage of the game, business propagates the product to customer by advertisement 

to transfer product quality information, which incurs the cost for advertisement (


2A
). The 

business with low quality product is suspected to false advertise, which will increase the 

advertisement cost. In addition, advertisement will attract more customers’ attention to this 

business’s product, which will result in a purchase and also lead to profit to the business. 

Therefore, advertisement will improve the volume of sales ( A ). The improvement of 

different quality business is different, the greater business type is, the more volume of sales 

improves, and vice versa. For the customer, by consulting and referring to advertisement, he 

can find out the information about business and product which is helpful to measure product 

quality and business type. So it may bring utility ( SA ) to the customer. However, in the 

process of searching, customer has to pay as purchase cost (


AS
), which  is inversely 

proportional to business type, for business with high type, that is, the business manufactures 

high quality product, it worth customer to input certain search cost, otherwise, customer may 

get useless information, which may increase the search cost indeed. In addition, business will 

have the chance to propagate and introduce product in the process of searching, which may 

bring certain utility to business ( S ). 

 

In the second stage of game, business determine the selling price by the measurement to 

customer true purchase power, while customer determine the purchase quantity by acquired 

information about product quality. 

 

As a result, utility functions of both sides are determined as following: 

2
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In which, 
2）（ P is used to control product price, that means, product price should be 

proportionate to its quality. Business will loss part of customer because of high price, on the 

contrary, it will not cover the cost component, if price is set too low. 

2Q）（  is the loss of use when customer with requirement type η actually purchases Q units 

products. 

Qqe is the enjoyed product use value when purchase quantity is Q. eq
 is accumulated 

average perception to the product quality every time customer purchase product, which 

should equal to business type. 

p

qe

2

 means customer perception to the ratio of product quality and price, which greater value 

shows good and cheap product customer purchases and increases customer use value as well, 

and vice versa. 

 

3. Agent based simulation 

 

3.1 Design of simulation process 

Business and target customer are viewed as bounded rational agent who can learn 

autonomously to simulate the process of signal level adjustment to maximize their utility 

according to observed signals of other side. They are assumed to be limited rational and 

selfish, that means, they are only concerned about maximization of their own benefit. The 

simulation process is as following: 

(1) Initialization. Generate various agents: business agent and customer agent. Business 

agent has three attributes, which are advertisement, product price and business utility; 

customer agent has four attributes, which are search, purchase quantity, perceived product 

quality, customer utility. Set the maximum iteration number, which is transaction number of 

the simulation.  

(2) Select initial signals randomly for business and customer. At the beginning of 

simulation, business and customer select signals between 0 and 1 (keep one decimal place). 

Starting from the initial signals, optimal equilibrium signals can be finally achieved by 

simulating transaction for many times. 

(3) Compute utility for business and customer. According to their own signals and 

observed signals of other side, they get utility level by utility function created in the signal 

game model. Especially, for asymmetric product information, both of them are unknown 

about real type of the other side. According to Bayes theorem, business determine )|( QP   

based on certain signals customer choose, which is probability distribution of every type. 

Therefore, business select optimal signals to maximize expected utility of business, which is 

167






 e
pa

UQP )|(maxarg
, .

 

(4) For the purpose of maximizing their own benefit, business and customer adjust 

signals: advertisement, search, product price and purchase quantity one by one. On the 

premise of maintaining other signals, business and customer measure whether their own 

utility can improve when the signal is more or less 0.01 than current one. If yes, adjust the 

signal in the direction utility can improve; otherwise, the signal is maintained. 

(5) Return to the third step until iteration is finished. 

 

3.2 Analysis of simulation result 

Simulation process as above is programmed on Netlogo platform. Netlogo is particularly well 

suited for modeling complex systems developing over time. After seting real type for 

customer and business, transactions are simulated for 250 times. Record the utility of 

business and customer and equilibrium action signals of both sides, including advertisement 

and product price for business, search and purchase quantity for customer.  

Signals and utilities of both sides are convergent finally by playing game for a few 

times. 

(1) The advertisement input level is proportionate to business type. The business with 

high quality product should strengthen advertisement input. Customer can perceive the 

strength of business by great advertisement which provides a commitment to the quality of 

product. 

(2) The consultation input level varies directly with business and customer type. 

Customer with high real type needs to know more about the business and product than low 

type customer, so he needs more consultation also. For the customer with same purchase 

power, it is much more worthy for him to search for more valuable information. 

(3) Product pricing is proportionate to business type. For the same quality product, 

product pricing will be higher to customer with large demand than little demand. On the 

contrary, when the supply exceeds demand, business will fix the price at a low level. 

(4) Purchase quantity of customer varies directly with customer type. However, the 

customer with same type will purchase more products from high quality business. On the 

contrary, product with low quality will decrease customer satisfaction, and reduce the 

purchase quantity. 

(5) Business and customer have the highest utility, while their types are both high. For 

the customer with same purchase power, product with higher quality will bring business more 

utility. 

(6) Purchasing product with high quality, utilities of customer with high and low 

purchase power are almost same. On the contrary, product with low quality will bring more 

utility to customer of low type. And lower the business type is, greater the difference between 

utilities of high type and low type customer is. 

 

4. Conclusion 

 

Based on foreign and internal professors’ report on market behaviors, we analyze how action 

signals affect decision-making during electronic commerce transaction between customer and 
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business. We separate the whole process of transaction between business and customer into 

two stages: pre-purchase stage and the completion stage of purchase. From each stage, we 

choose one signal for both business and customer, that is, advertisement input level (A), 

search input level (S),  product pricing (P) and current quantity (Q). By analyzing how 

action signals affect the utility of both sides, we create the utility function, and also build 

signal game model for customer and business. 

 

In order to simulate signals transferring and adjustment during actual transactions, business 

and customer are regarded as agents with bounded rationality and limited ability to study. 

Based on maximize utility principle, we study the adjustment process of the action signals 

selection, design agent simulation process, and implement on Netlogo platform. After 

simulating for several times, results of equilibrium signals for different type of business and 

customer are turned up. From the result analysis, we found that all equilibrium signals and 

utilities are convergent and accord with social economic law. 

 

However, only 4 signals are analyzed in signal game model. There are still other signals 

affecting decision-making and utility of both sides. Therefore, in future research, signals 

number can be extent to add more impact factors, in which way prediction to business and 

customer actual type can be more accurate. 
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Abstract 
 
Cloud computer is now embarking on IS research arena as a prevalent topic. Organizations are 
becoming keen on understanding this intriguing yet potentially risky IT artifact. Notwithstanding 
instrumental and efficient, cloud computing inevitably confronts security concerns from potential 
organizational users. This article endeavors to identify the crucial security concerns of 
organizations when entrusting their information to cloud computing. A holistic conceptual 
framework is proposed in an effort to unveil and subsequently remedy these important concerns. 
 
Keywords: Cloud computing, Information security, Conceptual approach, 
technology-organization-environment (TOE) framework 
 
 

1. Introduction 
Since the inception of information systems for business decision making, organizations have 
leveraged and dependent on different types of technological innovations, such as the Internet, 
email, instant messaging, and video conferencing etc., to seek business continuity and 
sustainability. In addition to information communication among organizational constituents, 
business data storage and accessibility is yet another crucial component weaponizing information 
systems for strategic adoption and implementation. Cloud computing, which may significantly 
help organizations with timely data management and accessibility, has become a rather new 
paradigm for deployment of applications in global business and is becoming prevalent after more 
than a decade of development. As such, more companies are increasingly turning into the clouds 
to meet their on-demand network access need in a cost-effective and scalable way.  
 
Via the usage of cloud computing, it is no longer necessary for organizations especially for small 
and medium enterprises (SMEs) to maintain their expensive technological infrastructure. In 
essence, cloud computing utilizes virtualization in a massive scale. Thus, minimal management 
effort and optimal information systems utilization can be achieved. In cloud computing, 
infrastructure (IaaS), software (SaaS) and platforms (PaaS) are provided as a service rather than 
an asset to be purchased and managed by users. Such large public cloud providers as Amazon 
(EC2 and S3), Microsoft (Azure), Google (Live Mesh), Salesforce.com, Sun (Network.com) and 
Grids Lab (Aneka) mirror the potential diffusion of cloud computing. Forrester Research 
anticipates that global cloud computing market will reach $241 billion by 2020 (Dignan 2011).  
 
Albeit instrumental for organizations, cloud computing inevitably confronts security concerns as 
users fear about security threats and loss of their confidential and/or sensitive data due to the 
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flexibility and openness of the cloud environment. Recent survey conducted by IBM found that 
77 percent of respondents believe that adopting cloud computing makes protecting privacy more 
difficult, while 50 percent are concerned about data breaches or loss and 23 percent indicate that 
weakening of corporate network security is a concern (Coleman 2011). As security becomes the 
major caveat relating to cloud computing, alleviating security concerns in the virtualized 
environment becomes vital to attract businesses to cloud computing. Yet few IS studies have 
attempted to scientifically and comprehensively investigate cloud computing’s security issues.  
 
To the authors’ best understanding, this study is one of the early efforts filling the void. To 
further advance this line of research, this study endeavors to identify the most crucial factors 
leading to security concerns over espousing cloud computing. This exploratory process is 
facilitated by an analogy between cloud computing and banking where the security of entrusted 
goods – data in cloud computing and wealth in banking – is of vital importance to service users 
and providers. While prior studies have fragmentally addressed various security aspects of cloud 
computing, this paper proposes a theoretically grounded, holistic conceptual framework 
synergizing the significant components impacting information security. 
 
2. Cloud Computing and Information Security Concerns 
Cloud computing presents more risks to information security than the traditional IT systems 
because its open environment makes it more susceptible to security threats. Indeed, there have 
been some high-profile security breaches in cloud computing. In April 2011, Sony’s Play station 
Network was intruded; more than 100 million users’ personal and financial data was stolen by 
hackers. In the same year, UK’s National Healthcare System (NHS) was attacked; several 
accounts and passwords were uncovered by hackers. The Epsilon data breach affected over a 
hundred enterprise clients along with tens of millions of consumers (Kothari 2011). Each of such 
security breach aggravates concerns over information security with cloud computing.  
 
To a great extent, cloud computing is similar to banking systems. In both cases, users have to 
entrust what they value to a service provider. Currently, banks are often seen as the most secure 
institutions in the world and we have no problems entrusting them with our money, but there was 
a time when money and valuable assets were to be retained in secret places because people did 
not trust banks enough for depositing their wealth. Cloud computing is evolving in a similar way. 
Before embarking on cloud computing, clients have to store their valuable data on their own 
terminals and can’t access their data on demand. Gradually, they will have enough confidence in 
cloud providers’ capability in storing data more securely than they can. Just as banks are doing 
business despite frauds, thefts and malpractices, cloud computing should also expand in spite of 
potential security threats. With sufficient confidence on the service providers, customers can 
store data in the clouds with the same confidence as they store valuables in the banks today. 
 
Bank security systems are comprised of several levels and components, including physical 
security (e.g. vault security, lockers, safe deposit boxes), transaction security (e.g. ATMs, 
surveillance camera, audio system), and electronic security (e.g. alarm system, CCTV/DVR 
systems, monitor service). These technologies in combination with other state-of-the-art 
technologies are in place to help prevent potential fraud and protect the customers’ assets. 
Similarly, technologies are indispensable to safeguarding could security. Cloud service’s open 
environment makes it an inviting target for hackers who can exploit software back-loops to steal 
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valuable data. Since most of the cloud services are executed on virtual machines, cloud service 
providers should focus more on securing the holistic virtual environment and maintaining several 
different layers of protection – just like what banks do with their security systems. We believe 
that proactive security thinking regarding security technologies is an area where security 
measures can be planned and designed into the cloud software and systems. 
 
Robust security starts with tight access control. There are many access controls in bank security 
systems: A PIN on an ATM system allows only authorized users to access and withdraw money 
from the ATM terminal. Password, security questions, and security image combine to provide 
strict access control for online banking. Similar technological mechanism can and should be 
applied to the cloud service. A secure cloud platform is needed to be established by cloud service 
providers to prevent unauthorized access to the data. For example, Kong (2010) proposed that by 
combining virtualization technology and trusted computing technology, a secure virtualization 
platform can be constructed. With strict data access segregation, even the cloud computing 
service providers cannot access the private data of their client. 
 
Organizational concerns over cloud security also involve transparency (Kothari 2011), 
accountability, and long-term viability (Heiser and Nicolett 2008) of the technologies supporting 
cloud computing. Service providers rarely disclose how customer data are treated and stored, 
giving customers little information to assess potential risks. For some services received through 
cloud computing, security obligations of the service providers, required measures by service 
providers in case of security breach, and compensations to customers for security breaches are 
not clearly defined. For some others, they are not defined at all. Before organizations transfer 
their informational resources into the clouds, the provider’s longevity and viability is yet another 
crucial factor to account for. Like in banking, consequence may become serious if a service 
contract comes to an end abruptly as a result of insolvency of a provider. Without a business 
continuity and exit strategy, customers will be reluctant to migrate to cloud computing.  
 
People consider banks secure not only because of technologies they employ but also the legal 
and regulatory environment in which they operate. Regardless of cultural and political 
governance, regulations all across the world assume vital importance in creating a trusted and 
secured framework for banking. These regulations work in two ways: demanding that banks 
meet certain security requirements (e.g., the newly mandated FFIEC regulations over online 
banking security) and offering some insurance in case of service failure (e.g., FDIC's general 
deposit insurance rules). Consequently, bank customers can feel ease depositing, accessing, 
transferring, and withdrawing their money on demand. Even if banks encounter threats, 
customers are guaranteed to retrieve the money back to the extent required by law.  
 
Compared to banking, there are less regulations and standards relating to the cloud computing 
providers. Many regulations, such as the Federal Rules of Civil Procedure, the Electronic 
Communications Privacy Act, and the US Federal Information Security Management Act, 
haven’t been updated yet to address the unique problems of a cloud computing domain. A lack of 
common security standards makes service providers resort to existing standards (e.g. ISO 27001) 
which were not purposefully established for cloud computing. The lack of regulations or 
standards makes it further difficult for businesses to assess security performance of cloud service 
providers, which may discourage businesses from using cloud computing at all. 
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3. A Holistic Framework 
Our model on how information security concerns affect cloud computing initialization is built on 
the technology–organization–environment (TOE) theory (Depietro et al. 1990), which 
encourages the researcher to take the broader context into account in which innovation – cloud 
computing in the case of this study – takes place. According to this theory, three categories of 
factors affect the organizational initialization of technological innovations: the technological 
factors refer to characteristics of the innovation technologies, and the current state of 
technologies used in the organization; the organizational factors include organizational structure, 
top management support, and the size and slack resources of the organization; and the 
environmental factors combine elements such as market structure and characteristics, the 
external support available for taking on new technologies, and government regulations.  
 
Although the TOE theory has primarily been used to study the adoption of innovations, it does 
not provide concrete model describing the factors that influence the organizational initialization 
decision; it rather provides a taxonomy for classifying initialization factors in their respective 
context. Popular with IS researchers, TOE theory has been used in studying, for example, 
Electronic Data Interchange (EDI) (Kuan and Chau 2001), open systems (Chau and Tam 1997), 
e-business (Zhu et al. 2006), and green IT (Bose and Luo 2011). Using TOE, we propose in 
Figure 1 a holistic framework on how security concerns affect cloud computing initialization, the 
crucial pre-adoption stage when organizations evaluate and experience the benefits of cloud 
computing in improving their performances in safeguarding their data and when organizations 
concentrate on learning the security capabilities of cloud computing.  

 
Figure 1: A TOE Framework on How Security Concerns Affect Cloud Computing Initialization 

For technological factors, as discussed above, we consider access control, transparency, 
accountability, and long-term viability. We propose that when cloud computing service providers 
providing services with tight access control, more transparency, more accountability, and 
long-term viability, they can help alleviate organizations’ concerns over cloud security, 
consequently promoting initialization of cloud computing by the organizations. 
 
Cloud computing deviates from traditional IT ownership and presents a major shift in IT 
development, deployment, maintenance, and governance, thus demanding considerable 
organizational resources. For organizational factors, we consider executive support, firm size, 
and an organization’s existing experience with information security. The literature offers 

173



 

instrumental insight in regard to top management’s commitment and support being a critical 
factor of ultimate project success (Lacity et al. 2009), and the lack of managerial support leads to 
unsuccessful organizational adaptations (Roberts et al. 2003). Within the cloud computing 
context, executives will only lend authority and resources to cloud computing when they are 
positive of cloud security. Thus we believe that there is a positive association between executive 
conviction of cloud security and cloud computing initialization. 
 
Hindrance to cloud computing may come from a company’s past success in handling data 
internally. The proverbial “If it ain't broke, don't fix it” summarizes well the lack of motivation 
to embark on something new when things are working fine. Moreover, old habits die hard. They 
may very well interfere with acquiring new ways of thinking and doing with the new technology 
(Zhang and Xu 2011). We posit that the more experienced an organization is safeguarding data 
internally, the less likely it will switch to cloud computing. 
 

Firm size is probably one of the most commonly studies organizational factors in the 
initialization of innovations. Larger organizations often possess ample resources can facilitate 
technology innovation initiation (i.e., cloud computing) (Rogers 2003). Following the contention 
that Zhu et al. (2006) made toward e-business initialization, we argue that the overcoming 
security concerns to adopt cloud computing requires substantial resources from various aspects 
including technology, management, and finance, and larger organizations were more likely to be 
capable of investing and actually invest in secure cloud. 
 
The grave uncertainty regarding cloud security, coupled with the recent reporting of a series of 
security compromises suffered by service providers, likely dampens organizations’ embracing of 
cloud computing. Understandably, when customers are more concerned about whether it is safe 
to store their data in the cloud, organizations will be more hesitant to enter cloud computing. 
When regulatory mandates require organizations to do more and better in safeguarding their data, 
like what Sarbanes-Oxley Act does to publically-traded companies and (Gordon et al. 2006), 
organizations will be more tepid with initializing cloud computing projects. The ecological 
interactions between companies, customers, and regulatory agencies concerning information 
security is instructive to inform organizations on whether to switching to cloud computing or not. 
 

4. Proposed Research Method 
The research model presented in Figure 1is still preliminary. The constructs and hypotheses need 
to be further clarified, defined, developed, and operationalized to enhance their rigor and 
appropriateness for further empirical investigations. We plan to use both qualitative and 
quantitative data to test the final research model. Qualitative data collected through interviews 
will allow us to gain first-hand insights into organizations’ concerns over cloud security and 
provide us with the opportunity to verify and refine our theoretical reasoning. Quantitative, 
survey data will allow us to test the hypotheses in a positivist way. Through triangulating the 
findings from both studies, we can gain more confidence in the validity of the research. 
 

5. Conclusion 
Cloud computing is revolutionizing the way IT software and services are distributed. The 
performance advantages of cloud computing – flexibility and openness – nevertheless may 
trigger security concerns of organization and stun its rapid growth. It is imperative that we 
understand more and better of what these security concerns are and how to alleviate them.  
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In this paper, we use TOE theory to help us systematically identify and categorize important 
factors that lead to such security concerns. A holistic framework is proposed. We expect that the 
outcome of this study will provide business managers with the knowledge and guidance 
regarding how to address the security issues underlying cloud computing and promote its 
initialization. We believe actions can be devised regarding appropriate management/leadership 
and technical interventions. Ultimately, we hope the holistic theoretical framework presented in 
this study will help inform wider and better organizational assimilation of cloud computing. 
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Achieving Customer-Provider Strategic 

 Alignment of the IT Outsourcing Relationship  
 

ABSTRACT 

 
  In the IT Outsourcing, strategic alignment between a customer and an IT outsourcing provider 

is very important. This article uses resource-based theory, social capital theory, and 

organizational learning theory to analyze the  relationship between a customer and a provider 

in the IT Outsourcing services. Based on the former analysis, this article applies a strategic 

alignment model for the IT outsourcing relationship and focuses on three dimensions:  

1)communications 2) value measurements and 3) governance. An actual case of customer-

provider strategic alignment in the IT Outsourcing is described to illustrate these practices. 

 

Keywords: IT Outsourcing, Relationship, Strategic Alignment 

 

 

1. Development of the IT Outsourcing 

  In recent years, outsourcing has developed rapidly and has a certain basis. According to the 

latest fourth quarter Global Sourcing Market Data and Insights disclosed in TPI Index, the total 

contract value (TCV) of IT outsourcing deals in 2011 at $95 billion was 3 per cent higher than 

2010 (BPO Watch India Bureau, 2012).
 
At present, many enterprises making decision to take the 

IT Outsourcing expect that IT can promote innovation. The focus of outsourcing changed from 

cost arbitrage to the cooperation which can creates values, that is, through the staff, technical and 

cooperation network made by processes, it can provide a competitive advantage. The IT 

Outsourcing has gradually gained in prominence and has already become an integral part of 

customers’ IT strategy.  

  Although customers benefit from outsourcing obviously, but they still worry what factors can 

lead to successful outsourcing. The current annual growth rate of the offshore IT Outsourcing is 

20%, but the study showed that 65% of the outsourcing is failure and disappointing (Krishnan 

and Ranganathan, 2008). The relationship between a customer and a provider plays a very 

important role in the success and failure of outsourcing (Goles and Chin, 2005). Establishing and 

maintaining an flexible partnership in the IT Outsourcing is one way to produce value in 

outsourcing (Lee and Huynh et al., 2008). Mehta and MehtaIt identify the client characteristics 

that influence their potential to forge a long-term C-V partnership, and identify specific areas in 

which clients’ relational investments will strengthen C-V partnerships (Mehta and MehtaIt, 

2011). Applying resource-based theory and organizational learning theory, Sankaranarayanan 

analyzes the impact of relationship, governance, outsourcing arrangement and learning factors on 

application development outsourcing performance (Sankaranarayanan, 2008).  

  According to a survey to chief information officials in the United States, Europe and Asia in 

2011, IT and business alignment is top the list of management concerns which the chief 

information officials care (Luftman, 2011a). prior research addressing the relationship dimension 

in outsourcing has, focused largely on the management of the relationship as opposed to the 

alignment aspect, and thus falls short of examining a full range of potential matches or 

mismatches between the customer and the provider (Luftman, 2011b). Outsourcing relationship 

model focuses on the impact of the customer and the provider capabilities for outsourcing, but 

lacks the researchs on the impact of the joint ability of the customer and the provider required for 

176



2 
 

successful outsourcing. In addition, the extent of value co-production is the basis for competitive 

advantage from customer-provider arrangements, but have received little attention.  

  In order to analyze strategic alignment between the customer and provider in the IT 

Outsourcing, this article describes strategic alignment in the IT Outsourcing partner relationship 

based on the stages of the IT Outsourcing partner relationship. 

2. Stages of the IT Outsourcing Partner Relationship 

  The critical determinants of successful customer-provider partnerships are client’s outsourcing 

objective and its fit with vendor’s capabilities (Mehta and MehtaIt, 2011). According to a meta-

analysis of two decades of this research, cost reduction, the desire to focus on core capabilities 

and collaborative innovation are the most frequent motivations for the IT outsourcing (Whitley 

and Willcocks, 2011). According to the objective of customer outsourcing, we classify partner 

relationship between a customer and a provider in the IT Outsourcing into three stages, as 

market-oriented, strategic and innovative, as Figure 1.  

 

 

 

 

 

 

 

 

2.1 Market-oriented Partner Relationship 

  In the market-oriented partnership, customers pay attention to the complement of service and 

business in order to reduce the cost to select providers, but lack long-term plan for outsourcing. 

This stage of relationship maintains short time, and the conversion cost is low, so the customer 

can transform freely among many outsourcing providers of high ability. The customer cooperates 

with providers based on outsourcing contract. The main motivation of outsourcing customer is to 

reduce costs, so this stage of the outsourcing produces minimum value, and the degree of the 

close relationship between customer and suppliers is the lowest. 

  According to resource-based theory, an enterprise can obtain a sustainable competitive 

advantage if its resources are valuable, scarce, difficult to imitate and irreplaceable. Whether an 

organization can maintain its competitive advantage or not directly depends on its own 

information technology resources and abilities. Through the IT Outsourcing, the customer can 

take advantage of the professional knowledge and rich management  experiences of the 

provider to reduce the cost of enterprise, get high quality service, and enhance enterprise's 

competitive advantage.  

2.2 Strategic Partner Relationship 

  In the strategic partnership, customers focus on their own core IT skills, and outsource non-

core businesses to providers. The goal of customer outsourcing is strategic, and customer forms 

its core competitiveness through outsourcing. The customer selects providers according to 

achieving the long-term goal of outsourcing ability by providers. In this stage of outsourcing 

relationships, the customer create value through establishing long-term cooperation with several 

providers. In general, the benefits and risks of the long-term outsourcing relationships between 

the customer and a few providers are high.  

  In the study of the relationships among the organizations, social capital has become an 

important theoretical research view. Social capital can be defined as actual or potential resources 
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Figure 1  Three stages of IT Outsourcing partnership 
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that exist in individuals or the networks of social organizations. Nahapiet and Ghoshal divided 

the social capital of enterprises into three dimensions: the structural, relational and the cognitive 

dimensions of social capital (Nahapiet and Ghoshal, 1998). The strategic partner relationship has 

developed the mutual beneficial relationship between the customer and the provider, as a source 

of social capital to promote the transfer of knowledge between the customer and the provider to 

form knowledge combination and then create value.  

2.3 Innovative Partner Relationship 

  To improve the strategic benefit of the outsourcing, the customer will invest to their 

relationships with the provider. The driving force of this stage of outsourcing is that the customer 

and the provider share risks, response quickly to demands of the industry and customer and 

accelerate innovation. In this stage of outsourcing relationships, the degree of the close 

relationship between the customer and the provider is the highest. This stage of relationship help 

to improve the customer and the provider's ability, help customers to achieve their long-term 

strategic IT targets. In the process of outsourcing, customers can learn and accumulate 

knowledge form providers, and innovate in their own businesses.  

  Organizational learning theory is a mechanism that the enterprise access and create knowledge 

and abilities to update its knowledge accumulation. The organizational learning can occur among 

organizations or in the organization, and plays an important role in continually expanding 

enterprise knowledge storage, learning and creating knowledge. In this stage of partner 

relationship, not only the IT outsourcing finishes IT related tasks crossing organization boundary 

but enterprises improve the potential ability of knowledge creation and organizational learning 

(Ye, 2005). Through the acquisition and reconstruction of knowledge, enterprises can obtain 

success of the business operation and realize IT-enabled innovation. Outsourcing focuses more 

on innovation and value-added, and on whether the provider has the creative ability and 

responsibility to improve the customer’s operational ability.  

3. Strategic Alignment Model of the IT Outsourcing Relationship  

3.1 Strategic Alignment Model of the IT Outsourcing Relationship 

  Outsourcing has become an integral part of developing strategy for the customer. Outsourcing 

is no longer to reduce costs of management and business. Customers hope to introduce strategic 

partners through outsourcing which can help them to realize the transition and make their 

business more flexible. Most customers would require outsourcing providers to provide 

improvement and value-added business. In the IT Outsourcing, innovation has become a key 

demand of customers to develop relationship with providers. The IT outsourcing has rearranged 

the IT resources combination between customers and providers. Customers and providers not 

only improve their cooperation to complete IT services, but also maintain relationship between 

customers and service providers in outsourcing actively. In the IT outsourcing, good rational 

strategies between customers and providers, such as effective communication, cooperation, value 

measurement and so on are very important to any of the outsourcing contracts that expect to form 

long-term relationships between customers and providers. 

  Based on Luftman’s strategic alignment maturity model of the IT outsourcing between the 

customer and the provider (Luftman, 2011b), combining with the former analysis of the IT 

outsourcing partner relationship, we set up the strategic alignment model of the IT outsourcing 

relationship, as is shown in Figure 2. Figure 2 depicts customer-provider strategic alignment in 

the IT outsourcing three stages.  

  The nature or extent of the IT offerings outsourced understanding the alignment criteria is 

critical for both the customer and the provider to realize their benefits from the engagement. The 
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strategic alignment of the IT outsourcing partner relationship focuses on three dimensions: 

communications, governance and value measurement. In the IT outsourcing, combining with 

stages of partnership, we analyze strategic alignment between the customer and the provider 

from the three dimensions. 

 

 

 

 

 

 

 

 

 

 

 

 

3.2 Communications 

  Communications is a key fact of the success of the IT outsourcing. Recent research about the 

IT outsourcing shows that the extent and quality of communication and knowledge transfer 

between the customer and the provider relate with the success of the outsourcing and that sharing 

information and knowledge among partners has a significant influence on outsourcing 

performance. The customer and the provider need to effectively share information, ideas and 

knowledge to ensure that goals for both sides can reach a consensus. Especially IT offshore 

outsourcing, due to the different countries and regions where the customers and provider are, it 

brings a lot of social border problems, such as the cultural gap, language barrier and domain 

knowledge gap, which obstruct the communication of both sides, face more risks and challenges 

than onshore outsourcing.  

  In the IT outsourcing, the knowledge related with the customer need to be shared with 

providers. Providers also need to share status about reaching customer targets with the customer. 

In the process of the of cooperation and communication, not only can make the provider do 

better in understanding the needs of the customer, but also can promote the diffusion of 

technology, knowledge and experiences between the customer and the provider. In the long run, 

this will greatly improve the quality of the cooperation of both sides. The customer can improve 

knowledge capital benefits and produce higher outsourcing performance through learning 

knowledge in outsourcing. In the three stages of the IT outsourcing, the customer and the 

provider need to communicate with each other regularly. 

3.3 Value Measurement 

  Value measurement assesses the demonstrable technical and business benefits, which is a kind 

of method to understand and track the contributions and returns of outsourcing, which is 

accepted by both the customer and the provider. IT service value includes quality, productivity 

improvement and continuous innovation. Value measurement includes guidelines, service level 

agreements, monitoring of the specified results and comparisons of actual and expected results. 

Value measurement is a part of the outsourcing engagement between the customer and the 

provider. Outsourcing engagement also lay the foundation of the measurement of outsourcing 

quality and service level agreements. The structural and cognitive dimensions of Social capital 

have an important impact on knowledge acquisition. The customer can produce value in 

Figure 2  Strategic Alignment Model of IT Outsourcing Relationship 
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outsourcing through knowledge learning. The customer and the provider can maintain a long-

term close cooperation relationship to produce co-values. And both sides can reach a consensus 

on the goal, value and the standard. The customer can benefit from the value and knowledge 

transferred from the provider.  

  To achieve the expected outsourcing performance, the customer and provider need to pay 

attention to value measurement of outsourcing strategic alignment. As for market-oriented 

partner relationship, the operational of customer outsourcing is to reduce cost and get high 

quality service from provider, and value measurement emphasizes IT service cost and service 

quality. As for strategic partner relationship, the objective of customer outsourcing is to improve 

the competitive advantage, and value measurement emphasizes the core ability from the 

knowledge transfer between customers and providers. As for creative partner relationship, the 

operational of customer outsourcing is to share the risks with providers and enterprise 

innovation, and value measurement emphasizes the customers’ business innovation.  

3.4 Governance 

  Governance is the mechanism used by customers to coordinate, control and supervise 

outsourcing. Governance includes the structural aspects of outsourcing, such as building 

planning strategy, clear lines of authority, meeting schedules, etc. Governance helps to reduce 

transaction costs and improve the value of the partner relationships between the customer and the 

provider. In outsourcing, governance generally includes two aspects: formal governance and 

informal governance. Formal governance is defined as the establishment and management of 

outsourcing contracts. Informal governance helps to manage the relationships of the customer 

with providers.  

  Management and monitoring structures are very important to the success of outsourcing. 

Contract engaement is necessary, and the relationship between a customer and a provider also 

play an important role. The customer and the provider need to ensure that their supervision and 

review mechanism are in place at the level of the appropriate strategy, tactic and operation to 

gain the maximum benefit from the outsourcing engagement. These mechanisms should include 

all services of providers and also those that are subcontracted. In the three stages of the IT 

outsourcing, the customer need to manage  outsourcing according to outsourcing contracts and 

coordinate the with relationships with providers.  

4. Case Analysis  

  In China, client A attempted early to take outsourcing. In 2003, client A cooperated with 

Provider B for IT outsourcing. In July 2006, Client A signed a three-year strategic IT outsourcing 

service contract with Provider B. In 2009, Client A signed an agreement of outsourcing 

framework cooperation again with long-term partners such as Provider B.  

  Client A pays great attention to strengthen the relationship with the main outsourcing service 

providers and establishes a multi-level and multi-channel communication mechanism to achieve 

regular businesses and technology communication with the main outsourcing providers such as 

Provider B in different levels and to improve work efficiency. Client A firstly introduced 

outsourcing service to domestic financial industry comprehensively. Outsourcing changed from 

the comprehensive outsourcing to management outsourcing. Through implementation of the 

ITIL, providers can complete the key process design of ITIL, and Client A strengthen the 

supervision of IT outsourcing services in order to improve the outsourcing service level and 

control the risks of outsourcing (Wang, 2010). 

  In the IT outsourcing, Client A attempts to import VMO mechanism and improves 

comprehensively the ability and level of outsourcing management according to principles such as 
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specialization, platformization, unification and standardization. That makes the IT outsourcing 

provider B pay more attention to promotion of the value of Client A, and make dispersed and 

single simple contract relationship to a long-term strategic partner relationship. 

  IT outsourcing makes Client A focus on its own core competitiveness. And at the same time, 

with the help of the advanced professional technology, management methods and management 

tools of Provider B, Client A can improve the the level of management. In the cooperation with 

Provider B, Client A has learned many advanced ideas. Client A has established a mutual trustful 

and beneficial strategic partner relationship with Provider B in the process of information.  

5. Conclusion 

  Outsourcing has become an important strategy to improve the core competitiveness of 

enterprises. At present, IT outsourcing has entered into new fields, the customer focused more on 

added-value of innovation. Based on the analysis of the IT outsourcing partner relationship, this 

article establishes the strategic alignment model of IT outsourcing relationship and analyses the 

three dimensions: communication, value measurement and governance. Customers and providers 

should establish their relationships based on the identity of common values. During the 

cooperation, both can promote the communication and reduce transaction costs and enhance the 

diffusion of skills, experiences and knowledge among them. The strategic alignment between 

customers and providers leads to cooperation and innovation of both sides and creates value. 
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Abstract 

 
Versioning is a widely adopted differentiation strategy in the information industries. This paper 
investigates the optimality of versioning strategy with two-dimensional quality model and typical 
customer distributions in the monopolist market. A Niching steady-state genetic algorithm 
(Niching SSGA) is adopted to obtain numerical solutions of the optimization problem. Numerical 
experiments illustrate that the distribution of customer preference has a great impact on the 
optimality of versioning strategy for information products in two-dimensional quality, which has 
not been investigated either analytically or numerically in previous researches. The monopolist 
will have greater incentive to introduce the low-quality versions when the customer preference 
obeys the exponential or Gaussian distributions.  
 
Keywords: Information products, Versioning strategy, Two-dimensional differentiation, 
Different customer distributions, Niching steady-state genetic algorithm 
 

1. Introduction 
Versioning is a strategy of providing vertically differentiated product line to segment customers. 
Information products are usually referred as “goods capable of being distributed in digital form”. 
The earliest study on the product-line design dates back to Mussa and Rosen (1978). Bhargava 
and Choudhary (2001) found that a single version was optimal for selling information products 
when the utility function was a linear function of the product quality. Later studies had examined 
impacts of various factors on the optimality of versioning strategy (Jing, 2007; Chen and 
Seshadri, 2007). The present paper focuses on two key ingredients of versioning model: multiple 
dimensions of quality and different customer preference distributions.  

In many models of product line design, products are differentiated along single-dimensional 
quality; see Mussa and Rosen (1978), Bhargava and Choudhary (2001), etc. However, in the 
real-world market, information products are differentiated along multiple attributes, so 
single-dimensional quality model is not illustrative enough. Thus the first issue that this paper 
attempts to address is about the versioning optimality of the information product in a 
two-dimensional vertical quality space.  

Impacts of customer preference distribution on versioning strategy were rarely considered in 
previous researches. Some papers analyzed versioning strategy of information products with 
uniform customer preference distribution (Jing, 2007). Some others derived managerial insights 
with general customer preference distribution (Mussa and Rosen, 1978; Chen and Seshadri, 
2007). Bhargava and Choudhary (2001) showed that the versioning decision of a monopolist was 
independent of customer distribution. How does the distribution of customer preference affect 
the versioning decision of the monopolist? This is the second issue to be addressed in this paper. 

The rest of the paper is organized as follows. Section 2 presents the two-dimensional quality 
model. Numerical experiments are conducted in section 3 and 4. Section 5 concludes this study.  
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2. Model setup 
Suppose that there are a monopolist and many heterogeneous customers in the market. And an 
individual customer typically demands at most one unit of the product. It is assumed that the 
monopolist has already developed the highest-quality version, and versioning is implemented by 
degrading it. Marginal cost of producing the information products is assumed to be zero, and 
fixed cost is assumed to be sunk. Meanwhile, the quality degradation is costless.  

Quality of the information product is denoted by a vector 1 2( , )q qq  ( ). The 

highest-quality version that has already been developed is denoted by  whose quality is 
 ( ). The firm can provide versions of any quality level in the 

two-dimensional space  without incurring any extra cost. Customers’ 

cumulative willingness to pay (WTP) for product with quality 

1 2, [0,q q 

1 2( , )q q

1]

)
H

1 2( ,H Hq qHq 1 2 1H Hq q 
{(Q q1 2 1 2, ) | , [0,1]}q q q 

q  is given by 

1 2 1 2( , ; , )W q q 1 1 2 2q q     1.   and 2  represent the customer’s marginal valuations for the 

product along quality dimension  and  respectively, and 1q 2q 1 2, [0,1]   . 1 2 )( ,   is 

customer’s preference for quality. The probability density functions of customer preference 
along dimension 1  and 2  are respectively denoted by 1( )g   and 2(h ) . Distributions of 

customers along two dimensions are assumed to be independent. Thus, the joint probability 
density function of customer preference is 1 2( ,f 1) ( )g 2 )h(    . The utility function is given as: 

1 2 1 2( , ; ,U q q 1 2 1( , ; ,p W 2 1 1 2)q q p q 2q p; )         , where p  is the price of the product.  

Suppose that the multi-version scheme contains  versions: the highest-quality version  
and multiple low-quality versions:

K H

1,..., KL L 1 . Then, the optimization problem is defined as:  

1 1

1

,..., , ; ,...,
1

max
L K H

K

K H H Lk Lk
p p p

k

p n p






 
1 K -1q q

n ,                       (1) 

s.t. , 00Hp  Lk Hp p  , 1, 2,..., 1k K  ,                     (2) 

0 1kiq  , 1, 2,..., 1k K  , 1, 2i  ,                      (3) 

where Hn  is demand of version , and  is demand of version . Customers will 

purchase version  if its utility satisfies: , and  (

H Lkn

0
kL

..., La aU  a bU U 1 1, { , , }Ka b L H , a b ).  

Because this model is analytically intractable, and is inefficient to obtain the global optimum, 
the Niching SSGA (Li et al., 2010) is employed to solve it. In order to calculate the fitness of a 
chromosome, the customer market space 1 2 1 2{( , ) | , [0,1]}M       is equally divided into 

100×100 grids. Assume that the total number of customers is 1,000,000, and then the customer 
number in each grid can be derived through the customer distribution function. Moreover, 
customer preference is represented by centre point of the gird. For each set of decision variables, 
profit is easy to obtain by examining the decision of customers in each grid.  

 

3. Optimality of versioning strategy with uniform customer distribution  
In this section, customers are uniformly distributed along dimension 1  and 2 . Fig. 1 

shows the maximal profit of the monopolist and the optimal number of versions offered when 
. Thus, three-version scheme containing two low-quality versions is the most 

profitable. Table 1 illustrates the near-optimal solution of problem (1), and Fig. 2 shows the 
market coverage pattern of this solution. Numerical investigations demonstrate that the optimal 
three-version strategy is more profitable than the optimal one-version strategy. However, the 

1,2,...,5K 
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profit increment of introducing two low-quality versions is rarely small: just about 0.92%. 
Therefore, the monopolist in this two-dimensional quality model has a little incentive to adopt 
three-version strategy when customers are uniformly distributed.  
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Fig. 1 Maximal profit and optimal version number   Fig. 2 Market coverage of three-version scheme in table 1 

Table 1 Numerical solution of problem (1) 

Decision Variables 11
q  

12
q  

21
q  

22
q  

H
p  

1L
p  

2L
p  

Optimal value 0.9984 0.0015 0.0016 0.9957 0.8597 0.6639 0.6621 

Demand and maximal profit H
n  

1L
n  

2L
n  

3
     

Optimal value 543200 64600 64700 5.5270×105    

 

4. Optimal versioning strategy with nonuniform customer distributions  
4.1 Optimality of versioning strategy with truncated exponential distribution 
In this subsection, we numerically investigate the versioning strategy with truncated exponential 
customer distribution. The utility function is still linear in the quality level, the same as that in 
section 2. The probability density functions of 1  and 1  are described by Eq. (4).  
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For accuracy, the customer number in each grid can be a decimal. 1  and 1  are distribution 

parameters, and with the increase of them, customers are more concentrated at the low end. 
Numerical studies in this subsection have large number of distribution parameter values: 

1 2 1 2{( , ) | , {1,3,...,19}}      to make sure all feasible parameter regions are represented.  
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Fig. 3 Profit ratio of the optimal multi-version      Fig. 4 Optimal version number under different  
scheme over the optimal one-version scheme                distribution parameters 

Fig. 3 illustrates the profit ratio of the optimal multi-version scheme over the optimal 
one-version scheme. With specific exponential distribution, the profit increment after adopting 
multi-version scheme exceeds 2%, which is more significant than that with uniform distribution 
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(about 0.92%). Optimal version number under different combinations of 1 2( , )   is presented in 

Fig. 4. Moreover, numerical results illustrate that the monopolist would choose to offer only the 
highest-quality version when 1  and 2  are both big. With smaller 1  ( 2 ), it becomes more 

and more attractive to introduce a low-quality version (0,1)2q  ( (1,0)1q ). Hence, we get the 

following Observation.  
Observation 1: Compared with uniformly distributed customers, the monopolist may have 

greater incentive to adopt versioning strategy when he is facing exponentially distributed 
customers. Two-version scheme is optimal with specific truncated exponential distribution.  
 
4.2 Optimality of versioning strategy with truncated Gaussian distribution 
This subsection analyzes another kind of customer distribution: truncated Gaussian distribution. 
The probability density functions of 1  and 1  are described by Eq. (5). 
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where 1 , 2 , 1  and 2  are distribution parameters, and in this research, we set 

1 2 0.5   , thus, with the decrease of 1  and 2 , customers become more concentrated at 

the center of the market space M . In the numerical experiments, we choose 100 1 2( , )   

combinations: 1 2, 1 2{( ) | , 0.3, ...,1.9{0.1, 0.5, }}     . The profit ratio of optimal multi-version 

scheme over optimal one-version scheme is presented in Fig. 5. When 1  ( 2 ) is big and 2  

( 1 ) is small two-version scheme is significantly more profitable than one-version scheme as 

shown in Fig. 5 and Fig. 6. If values of 1  and 2  are both big or both small, multi-version 

scheme is not significantly superior to one-version scheme and three-version scheme is the most 
profitable. Moreover, low-quality version in the two-version scheme is  ( ((1, 0)1q 0,1)2q ) 

when 1  ( 2 ) is small and 2  ( 1 ) is big.  
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Fig. 5 Profit ratio of the optimal multi-version      Fig. 6 Optimal version number under different  
scheme over the optimal one-version scheme                distribution parameters 

When 1 2( , ) (0, )   
0.5Lq

, customers’ valuations of the product along quality dimension  

are identical: 1 1

1q

  . Therefore, the utility obtained from the product is 2 20.5U q p   . 

There is common valuation of customers in this formulation. Li et al. (2012) numerically verified 
that two-version scheme was superior to the one-version scheme when there was nonzero 
common valuation of customers. Bhargava and Choudhary (2008) also concluded that versioning 
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was optimal under this kind of utility function. These results can explain why two-version 
scheme is more profitable when 1 2( , ) (0, )   

0,1)

. Thus, we have observation 2.  

Observation 2: With Gaussian customer distribution, two-version scheme containing a low 
quality version  ( ( ) is the most profitable when (1,0)1q 2q 1  ( 2 ) is small and 2  

( 1 ) is big; while three-version scheme containing both (1,0)1q  and  is the most 

profitable, when values of 

(0,1)2q

1  and 2  are both big. Compared with uniform distribution, the 

monopolist has greater incentive to adopt versioning strategy with Gaussian distribution.  
 

5. Conclusions 
This paper has considered versioning strategy of a monopolist who provides information product 
which can be differentiated along two dimensions. Niching SSGA was adopted to compute the 
numerical solution. Although previous researches didn’t favor that distribution of customers 
would impact versioning strategy of the information products provider, numerical investigation 
and analysis in this paper showed that with two-dimensional quality model, distribution of 
customers would impact the versioning optimality in two ways: (1) With specific exponential or 
Gaussian distribution of customer preference, the monopolist would have greater incentive to 
offer low-quality versions. (2) The optimal number of versions is different when distribution of 
customers is different. In further research, some assumptions can be relaxed and the model 
would become more adaptable by introducing network externality or competitors in the market.  
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