Abstract

There are two main research results in this project. First, we consider the viral
marketing and online advertising issues of discovering/identifying influential nodes in
online social media (e.g. blog, social networking site etc.) via social network analysis
(SNA) and artificial intelligence (AI). In this part of research, the three dimension
factor such are network-based, content-based, and activeness-based factors are
applied for SNA then combined with mining and Al techniques such as pointwise
mutual information (PMI) and artificial neural network (ANN) for
discovering/identifying influential node. Our work can effectively and accurately
point out which node to be selected to become the virus for supporting marketers or
advertisers in promoting their products or services.

Second, the technology acceptance model (TAM) has applied to analysis the
relationship between design aesthetics of mobile website design and customer trust in
m-commerce. In this study, design aesthetics was enhanced to include a website
characteristics component as important to trust development on the mobile Internet.
Our research found that design aesthetics did significantly impact website
characteristics component, especially customization, perceived usefulness and ease of
use, all of which were ultimately shown to have significant explanatory power in
affecting customer trust.
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1. Introduction

Under the current global economic structure, firms face extreme competition
from competitors around the globe. Prior study reveals that, under the whole cost
structure of firms, only the marketing costs have significantly increased over the last
50 years [23]. The advancement of technology drives down the manufacturing and
managerial costs but, at the same time, raises the marketing cost rapidly [31].

With lower costs, higher speed, and externality effects, marketing on the Internet
has advantages over traditional media. However, its effectiveness is still uncertain. To
resolve this problem, the development of recommendation mechanisms based on the
information of the products, purchase history and personal preference, and
data-mining techniques [5, 34] would be helpful for sending information to the
customers who are most possibly interested in them. Nevertheless, customers’
purchase decisions would be largely influenced by the product comments provided by
someone we trust, rather than the firms’ advertisements [14]. Identifying the potential
influencers could help enterprises improve effectiveness of their online marketing
strategies through word-of-mouth information propagation.

For e-vendors, the concept of building trust in electronic commerce (e-commerce)
to ensure customer confidence and long-term relationships has been recognized,
practiced and researched [10, 12, 21]. Over time, as more and more customers use
their mobile device to conduct business activities, building trust for vendors in mobile
commerce (m-commerce) is equally important. However, gaining trust for m-vendors
is seriously challenged by the interface design (e.g., small screen) [18] and its network
capabilities (e.g., connection speed) [24]. Customers are constrained by these factors
when making business transactions. As such, this puts mobile vendors (m-vendors) in
a disadvantageous position. For m-vendors, the process of building trust is complex
and transitional, but it can be done.

In this project, we study both technical (identifying influential nodes) and
economical (increasing trust in m-commerce through design aesthetics) dimensions of
social media. In the technical part, we propose influential models for different social
media such as blogosphere and social networking site, in which the marketers or
promoters could be supported to allocate their resource to promote products or
services through the identified influential nodes. In the economical part, we
investigate the relationship between design aesthetics of mobile website design and
customer trust in m-commerce for the mobile vendors to gain more trust from
customers for creating more business opportunities.

2. Research Goals
First, we propose several recommender system architectures that could

successfully applied to different social media such are blogosphere, online forum, and



social networking site. According to the proposed system architectures, successfully
and efficiently identifying influential nodes (e.g. super-reviewers, experts, and
influencers etc.) or recommending items (e.g. online reviews, social network
applications, and discussion threads etc.) from a large scale online social network
could be expected. Second, a reliable and valid empirical study is provided. In our
constructed empirical analysis model involves 200 subjects using structural equation
modeling techniques which offers a unique contribution to the mobile commerce for
increasing online trust by providing empirical evidence of users’ perception of service
quality. An experimental simulation analysis and empirical investigation will be
conducted to evaluate the technical and operational effectiveness and robustness of
the proposed system architectures.

Comparing to extensive literature on the research of the development of online
recommender systems and increasing online trust in mobile commerce for supporting
firms or e-vendors, the study of these two parts of research domains is still
insufficient. This research area is fertile and a lot of topics are worthy to be explored.
To better understand the domain of online social network, we conduct both the
technological examination to suggest a better design for online recommendation
system and quality improvement through empirical investigation to propose
appropriate analysis for efficiently supporting e-vendors could increase their online
trust in m-commerce.

In this research, we will link the disciplines of computer science and empirical
investigation to discover more managerial insights to advance the development of
information management in business activities.

3. Literature Review

There are numerous studies on social recommender system. Sinha et al. [25]
have shown that, given a choice between recommendations from friends and those
from recommendation systems, friends’ recommendations are preferred. Friends are
seen as more qualified to make good and useful recommendations compared to
traditional recommendation systems [4]. Kritikopoulos et al. [17] ranks blogs
according to their similarity in social behaviors by graph-based link analysis, which
demonstrates an excellent paradigm of link analysis. The works by Agarwal et al. [2],
Java et al. [13] and Subramani and Rajagopalan [26] applied various network-based
parameters and dimensions to examine the influence of commentary information in
online social networks.

The degree centrality, closeness centrality, and betweenness are the three most
widely used social network centrality measures within the social network analysis
[11]. Recently, some research has applied social network analysis (SNA) to identify

the experts [6, 28]. They claim the majority of individual knowledge transfer does not



follow formal hierarchies or processes but is instead driven by personal and informal
communications.

Celebrity endorsers are people who enjoy specific public recognition by certain
groups of people [20]. Using celebrity endorsers for products promotion is a common
practice in marketing, and it has been extended to the online context [29]. Product
endorsement could be an effective way for SNS advertising based on unique SNS
characteristics [32]. Past researches imply that celebrity endorsers add value through
the process of meaning transfer [3, 20].

In the issue of increasing trust in mobile commerce, there exist hidden action
problems. Luarn and Lin [19] extended TAM with other variables (i.e., credibility,
self-efficiency and financial cost) and examined consumer’s behavioral intention to
use mobile banking. Consistent with Wang et al. [30], they found credibility having a
significant relationship with behavioral intention to use. According to Siau and Shen
[24], trust in m-commerce (m-trust) can be divided into two categories: trust in mobile
technology and trust in mobile vendors. Design aesthetics is an important tool to
develop trust as effective website design attracts customers and gain their attentions [1,
8]. Following Cyr et al. [7], design aesthetics in m-commerce was defined as the
balance, emotional appeal, or aesthetic of a website and it may be expressed through
the elements of colors, shapes, language, music or animation.

4. System Structures
4.1 Identifying Influential Reviewers

The proposed model analyzes the content of after-use reviews provided by online
users and the reviewing activities of these authors to identify the potentially
influential reviewers. Figure 1 displays the main components and procedures included

in the system architecture.
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In the framework, the comments written by each reviewer are first analyzed by
text-mining techniques and quantified by a modified PMI (Pointwise Mutual
Information) measure based on an established subjective work set. In the meantime,
the reviewing recency and frequency of the authors are quantified to measure the
RFM scores of the reviewers. Then, the PMI- and RFEM-based scores are combined to
determine whether a reviewer has the infective ability and is valuable in
word-of-mouth marketing. To aggregate these two scores better, an ANN (artificial
neural network) technique is used to implement the weighting mechanism. The well
trained ANN model further outputs a list of ranked influential reviewers. Finally, we
utilize a well-developed trust mechanism to evaluate the effectiveness of our proposed
influential reviewers discovering mechanism.

4.2 Identifying Influencers in Blogosphere

In this section, we propose a marketing influence evaluation model to identify a
set of potential bloggers with high market influence. By identifying a set of possible
influential bloggers/blog-sites, the marketers could take them as the marketing nodes
implied in market and launch available marketing strategies on them to enhance the
effectiveness and availability of blog marketing. Added to which, the role of the
influential bloggers is mainly to create awareness and signal benefits to others within
their blog social network; they can be particularly influential in encouraging trial and
adoption of novel products and services [26]. In this model, we divide the marketing
influence value into three main categories, which are network-based, content-based,
and activeness-based values, as shown in Figure 2. The blogosphere incorporates
several important factors and properties in examining whether a blogger indeed has

sufficient potential to elaborate the influence of viral marketing.
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4.2.1 Network Influence Analysis

The network-based factors can be subdivided into social connection factors and
social interaction factors. The in-links and out-links aggregate by PageRank algorithm
(PR(b)) and Network externalities estimated by the number visitors of blog site (&)
are included in social connection part. The Blogroll relationships evaluated by the
reputation ( ), comments and citations are estimated by the number of comments (¢ ),
and the number of citations (77) respectively are included in social interaction part.

Network-based value (NV (b)) of blog site b is affected by the above factors
that are taken into the equation to prepare a ground for developing the MIV model.

The network-based value of blog site b is formulated as
NV(b)=a,PR(D)+7,(c, +1,).

The first term in the measurement represents the value from social connection
factors, and the second term stands for the value from social interaction factors.
4.2.2 Content Influence Analysis

To measure the content-based marketing influence value of a blog site, we
combine the above content-based factors such as subjectiveness (s) which used to
estimate the subjectiveness of bloggers’ expressions, the length of a blog post (A4)
which means longer posts attract more people’s attention, and living time in network
(7) which used to estimate the quality of information that generated by blogger
together into the MIV model. The content-based value of a blog site b is formulated as

CV(b)=1,(s,+4,).
4.2.3 Activeness Influence Analysis

An influential node should have fascination and activeness in his/her network
community. Intuitively, a more active blogger would show more willingness to make
social conversation with other users. A blog site with regular content post (cp) can
attract users to revisit the blog site or subscribe to the blog posts. A blogger replies to
comments representing that the blogger has interest in making social conversation
with other users. In this research, the number of comment replies (cr) is used to reflect
the level of users’ willingness to share or to answer other users’ questions.

We calculate the activeness-based value of a blogger by the counts of its activity
records during a period of time in the blogosphere. We define act(b) = cr + cp as the
number of activities of blogger b during a time period 7. The formula of
activeness-based value (AV) is defined as below:

AV (b) = “C’T(b) .

4.2.4 Marketing Influence Value Calculation
Combining NV, CV and AV of a blog site, we could quantify the marketing



influence value (MIV) of a blog site. The MIV model is developed by aggregating the
weighted above 3 dimension values. The formulation of MIV model as
MIV(b)=w,NV(b)+w.CV(b)+w AV (D),

where MIV (b) is the marketing influence value of blog site b, and @,, @,
and @, are the weights that can be used to adjust the contribution of above 3
dimension values. Because of the complexity of human behaviors in the blog social
network, in this research, a three-layer back-propagation neural network (BPNN) is
employed to deal with the uncertain weighting problem between NV, CV and AV such
as @,, @ and @, for forecasting the final MIV value.

4.3 Social Recommender in Knowledge Sharing

We propose a social recommender system which employs semantic analysis,
expertise analysis, and relation analysis modules, as well as a modified Markov chain
model based on social networks to construct a more comprehensive and personalized
framework for relevant discussion thread recommendation and expert-finding in the
knowledge forum. Figure 3 depicts the architecture of the proposed recommendation
mechanism. There are four analysis modules developed to analyze the information
from the constructed form network. The objectives of the analysis modules included
in the system are described as follows.

(1) The semantic analysis module establishes the term vectors for each
discussion thread and user profiles to compute the semantic similarity (SS) score
between a query and a thread (SSt) or between a query and a user’s profession and
interest (SSp).

(2) The expertise analysis module combines the interests and professions
extracted from user profiles with the articles they posted or answered to analyze
whether an expert has enough ability and aspiration to answer the requested questions.
The expertise analysis module outputs the profession and reliability (PR) score.

(3) The relation analysis module analyzes the social similarity degree between
users and the popularity degree of a user by examining their social activities and
generates the social intimacy and popularity (SIP) score.

(4) The social network-based Markov Chain (SNMC) analysis module
computes the transition probability (TP) that a directly or indirectly linked expert will
answer a user’s questions by evaluating the possibility of question referral activities in
the forum social network.

For each question/query asked by the users in the forum, the system outputs a list
of recommended threads and a list of recommended experts. The recommendation of
threads is determined based on the semantic similarity (SSt) score between a thread
and the query and social intimacy and popularity (SIP) score between the post’s

author and the requester. The expert recommendation is evaluated based on the



profession and reliability (PR) score of an expert, combined with the (SIP) score and

the transition probability (TP) of an expert to the requester. The whole processes of

the recommendation mechanism are detailed in the following subsections.
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Figure 3. The architecture of the social recommender system

4.4 Social Filtering Mechanisms within Social Network Applications

To design a recommendation system for social network based services, a social
application and its user’s social relationships are two essential components that
require comprehension and analysis. A social application’s attributes would influence
users’ using interests to different degrees. For instance, some users are
subject-oriented, in that they pay more attention to what fits their preference; while
some users may be more likely to use popular social applications. However, some
users are more social-related, in that they would consider whether to use, based on
their friends’ usage situations or opinions. That is, users would probably make
decisions according to how many friends are using or who is using. It is noted that
this kind of person would think highly of a friend’s interest in a product than in an
application’s traits, since the essence of a social application lies in its users’
interactions. Hence, it is necessary for a recommendation system to take into
consideration users’ social relationships. A user’s tendency towards a certain social
application is hard to predict; it might be a mixture of several factors with distinct
weights. It is possible for a person to be both subject-oriented and socially oriented (to
varying degrees) or for a person to simultaneously care about subject, popularity,
reputation, social usage situations, and so on. Therefore, the vision of this paper aims

to propose an innovative social network based application recommendation system by



considering both an application’s objective aspects and a user’s subjective viewpoint.

The whole recommendation system architecture is demonstrated in Figure 4.
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Figure 4. Architecture of social application recommendation mechanism

The system model includes three analytical modules; the “Popularity and
Reputation Analysis Module”, “Preference Analysis Module”, and “Social Similarity
and Social Interaction Analysis Module”. In the Popularity and Reputation Analysis
Module, an empirical statistical survey is undertaken on a number of users in order to
collect the application’s public information that actually influences users’ decisions.
After the empirical investigation on the concerns of the general users, the
application’s population and reputation information could later be used to infer the
application’s performance, based on users’ perceptions. In the Preference Analysis
Module, the target user’s entire usage profiles are collected in order to discover the
user’s category taste. The social similarity and social interaction analysis module is
developed to evaluate an application’s social attraction power and the social invitation
capability generated by the friends who have used this application. The target user’s
social relationships and interactions among friends are then extracted. These three
modules would produce the corresponding scores (PRs, Ps, and SRs), representing the
degree of dimension, respectively. In order to combine optimally the scores that best
represent users’ points of view, an artificial neural network model is applied.
4.5 Endorser Discovering Mechanism for Social Advertising

In this part, our proposed system architecture includes two main components - an
endorser discovering mechanism and a user feedback mechanism.
4.5.1 Endorser Discovering Mechanism

The main components of the endorser discovering mechanism include an
influence analysis module, a preference analysis module, and an intelligent
discovering module. The influence analysis module includes three indicators of
influential measure: degree centrality, betweenness centrality, closeness centrality and

tie strength. The centrality measures belong to the methodologies of social network



analysis. In the preference analysis module, we use a category tree structure to clarify
the preference distribution of users and the category definition of ads. The possibility
that a user may be interested in an advertisement can be evaluated in this module. In
the second stage, the Influence Score (IS) and Preference Score (PS) which are
calculated in the first stage, and Rating-feedback score (RS) which is collected from
user evaluation are used as inputs to the neural network (ANN) and thus, we can
generate the final Endorser Rating Score (ERS) of the users from the output. The
advertisement is delivered to the top-N users. Figure 5 shows the detail system

framework of our proposed endorser discovering mechanism.
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4.5.2 User feedback mechanism

The benefits of increasing the positive influence and decreasing the negative
effect are what we emphasize in our proposed social advertising mechanism. It results
from the principle that generally users would not send irrelevant or boring messages
to their friends. In order to avoid misplacing the prerequisite and to ensure the social
filtering process by users, we design a user feedback mechanism to let the user reflect
the feeling of receiving ads. The mechanism helps us to evaluate the user satisfaction

of the sender and product information. By using Likert Scale, the options of the rating
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levels range from 1 to 5 (Offensive: 1, Irrelevant: 2, Moderate: 3, Interesting: 4,
Joyful: 5). Once a user rates an advertising message, the rating score and matching
information (sending endorser, category of advertisement) will be stored.

4.6 Increasing Trust in Mobile Commerce

For e-vendors, the concept of building trust in electronic commerce (e-commerce)
to ensure customer confidence and long-term relationships has been recognized,
practiced and researched. The high level of trust not only smoothes the transaction but
also eliminates the uncertainty as well as perceived risks. As a result, a website with a
greater level of trust is often associated with a higher degree of purchase intentions
and higher customer retention rate. Gaining trust from mobile customers relies on
well-designed websites. Recent research examined a variety of topics, including
impact of interface design on trust development in m-commerce, factors affecting the
adoption of m-commerce and extended business applications for mobility. Of this
relevance to this study, Koufaris and Hampton-Sosa [16] found that a customer
perception about the website is a key determinant of gaining initial trust, followed by
a development of buyer-seller relationship. On the other hand, website’s design
aesthetics or visual aesthetics were found to be important for gaining trust from
customers [15]. Elements of design aesthetics include color, photographs, font style
and layout. Studies showed that design aesthetics affect perceived usefulness and ease
of use of a website [21]. Hence, we believed that a thorough examination of the
factors mentioned above that promote trust in mobility context is critical and may
have implications on the trust development for m-vendors.

Design aesthetics is an important tool to develop trust as we mentioned in
literature review section. There are studies referring design aesthetics to various
website design issues [27, 33]. Zettl [33] argued that visual aesthetics need to interact
with website design to produce the final message. Zettl [33] further stated that it is
important to correctly apply visual aesthetics. They should be aimed to support the
messages that are intended to deliver to the customers. Misuse of design aesthetics
can result in an ineffective communication and thus become a disadvantage. Related
to this, Tractinsky and Lavie [27] stated that design aesthetics should work with
website design elements (e.g., usability, customization and interactivity) as a whole to
produce an aesthetic experience rather than being viewed as isolated elements. Finally,
such an experience will be greatly influenced by design aesthetics [33].

We predicted that design aesthetics along with three website characteristics of
usefulness, ease of use and customization would result in m-trust. Figure 6 showed
the model. Usefulness and ease-of-use are the two vital elements in technology
acceptance model (TAM) [9]. In TAM, behavioral intention to use is jointly

influenced by attitude and usefulness, where the latter affects the former directly.
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Moreover, ease-of-use directly influences usefulness and attitude. In general, TAM
functions to explain and predict the technology adoption. The hypotheses are listed
below:

H1. Higher level of design aesthetics of a mobile website will result in higher
m-trust.

H2. Higher level of design aesthetics of a mobile website will result in higher
perceived usefulness of the mobile website.

H3. Higher level of design aesthetics of a mobile website will result in higher
perceived ease of use of the mobile website.

H4. Higher level of design aesthetics of a mobile website will have a higher
impact on the customization of the mobile website.

HS. Higher perceived usefulness of a mobile website will result in higher level of
m-trust.

H6. Higher perceived ease of use of a mobile website will result in higher level
of m-trust.

H7. Higher customization of a mobile website will result in higher level of

m-trust.

M-trust

Design aesthetics

Figure 6. A model for m-trust development

S. Conclusion

This research mainly aims to support enterprises carry out a successful online
word-of-mouth marketing within the online social media which can save a lot of
resources in finding customers and earn more business opportunities. Word-of-mouth
marketing is a new and effective marketing method that is based on the power of
“word of mouth” for saving many resources and avoiding possible trouble in mass
marketing. Blogging, online knowledge sharing (e.g. product review comment,
experience sharing, and problem solution etc.) are some of huge word-of-mouth

engines and the blogosphere, online forum have also become excellent platforms for
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advertisers to promote their product or service and for customers to locate product
comments and purchasing suggestions. Finding potential nodes (e.g. bloggers,
reviewers, and experts etc.) who are powerful to others and willing to share/spread
product impressions efficiently is the key to word-of-mouth marketing.

This study provides some feasible yet powerful social recommender systems to
generate a ranked list of bloggers, super-reviewers, and experts according to their
social network factors, expertise, social interaction analysis, and social relation
analyses in improving the effectiveness of marketing activities. Also, according to
semantic similarity, subjective analysis, pointwise mutual information (PMI), and
preference analysis etc. for discovering the most valued and appropriated discussion
threads, social network applications and endorsers for knowledge sharing and online
advertising. Our experimental results show that these proposed models could
significantly reduce marketing cost and uncertainty, and the proposed model could
give better results than other approaches.

The effect design aesthetics on the dimensions of website characteristics was
significant. From the coefficients value in table 1, we could easily observe that all of
the hypotheses were supported. All together, design aesthetics, perceived usefulness,
perceived ease of use and customization accounted for 37% of the variance in m-trust,
with customization exerting a stronger effect on m-trust than design aesthetics and
perceived usefulness and ease of use.

Table 1 Results of hypotheses testing.

Hypothesis Causal path Path t-Values Supported
coefficient

H1 Design aesthetics — PU  0.39 47477 Yes

H2 Design aesthetics — 0.24 278" Yes
PEOU

H3 Design aesthetics — 0.47 592" Yes
Customization

H4 Design aesthetics — 0.25 2.80°  Yes
m-trust

H5 PU — m-trust 0.20 276" Yes

H6 PEOU — m-trust 0.19 2.62°  Yes

H7 Customization — 0.25 3.19°  Yes
m-trust

:ﬁ<0.01

p<0.001

While the proposed model contributed to the theory and extended the
generalizability of mobile services, the major contribution of this research is the
integrations of design aesthetics with other selected constructs into a coherent and
parsimonious model that predicts m-trust. From a theoretical perspective, the work
developed the m-trust framework and validated this framework. Based on a solid

theoretical foundation, the m-trust framework combined constructs of design
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aesthetics and website characteristics such as perceived usefulness, ease-of-use, and

customization in a new context of mobile services and provided a new way to

understand the unrevealed effect created by these m-trust determinants. From a

practitioner perspective, the objective of this work was to demonstrate practical

insights of how to establish m-trust among customers of mobile services. Our study
highlighted the significant role played by design aesthetics.
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