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Abstract

In Web-based social networks (WBSN), social trust relationships between users indicate the similarity of their
needs and opinions. Trust can be used to make recommendations on the web because trust information enables
the clustering of users based on their credibility which is an aggregation of expertise and trustworthiness. In
this paper, we propose a new approach to making recommendations based on leaders’ credibility in the “Follow
the Leader” model as Top-N recommenders by incorporating social network information into user-based
collaborative filtering. To demonstrate the feasibility and effectiveness of “Follow the Leader” as a new
approach to making recommendations, first we develop a new analytical tool, Social Network Analysis Studio
(SNAS), that captures real data and used it to verify the proposed model using the Epinions dataset. The
empirical results demonstrate that our approach is a significantly innovative approach to making effective
collaborative filtering based recommendations especially for cold start users.
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INTRODUCTION

Recommender Systems (RS) aim to provide users with recommendations about items that people with similar
tastes and preferences have liked in the past. Collaborative Filtering (CF) is the dominant technique (Massa and
Avesani 2007) for recommender systems; it relies on the opinions expressed by other users. Most CF based
recommender systems build a neighborhood of likeminded customers who appear to have similar preferences
(Sarwar, Karypis et al. 2002). The neighborhood formation scheme (clustering) is in fact the model-building or
learning process for a recommender system algorithm. The main purpose of neighborhood formation is to
produce recommendations that can be of two types: predict an opinion-score of a product for that user, or
recommend to the user Top-N products not already purchased (Sarwar, Karypis et al. 2002), (Deshpande and
Karypis 2004) and that the user will like the most. Schafer, Frankowski et al. (2007) introduce two different
types of nearest neighbor CF algorithms: user-based algorithms to generate predictions based on similarities
between users, and item-based algorithms to generate predictions based on similarities between items.

Previous research (Lerman 2006) has shown that people tend to like items their friends like and are attracted to
the activities of others in their social circle. User designated friends in social networks, therefore, can be reliable
sources of recommendations (Giirsel and Sen 2009). Sinha and Swearingen (2001) compared the quality of
recommendations made by recommender systems and by users’ friends. They found that users preferred
recommendations from friends to those made by recommender systems such as Amazon.com (Liu and Lee
2009).

In daily life, when people seek advice from peers, they consider their past interaction history to locate the right
peer, or if advice is received, they utilize these past interactions to judge the advice quality (Giirsel and Sen
2009). Furthermore, users would prefer to receive recommendations from people they trust. In fact, users prefer
to receive recommendations from people they trust more. Hence, recommendations are made based on the
ratings given by users who are either directly trusted by the current user or indirectly trusted by another trusting
user through trust propagation mechanism (Zarghami, Fazeli et al. 2009).

One drawback of CF is that it is unable to distinguish neighbors as friends or strangers with similar tastes (Liu
and Lee 2009). While it utilizes neighbors to generate recommendations, it is currently unable to reflect how
people seek information using their friends in social networks.

In the early days of the Internet, identifying the close friends of a user was difficult (Liu and Lee 2009). Now,
social networking Web sites such as Facebook and MySpace, make gathering social network information easy,
allowing one to integrate social network information and CF when generating recommendations. Therefore, the
main objective of our paper is to utilize social network information to make recommendations based on the
credibility of users drawn from their trustworthiness and expertise.
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Social networks have been used in CF, recently (DuBois, Golbeck et al. 2009) trust is used as a basis for
forming clusters. Our work is the first that uses a formal “Follow the Leader” model based on web-based social
networks and user credibility to generate a cluster of most trustworthy and experienced users in the social
network called leaders and then show how leaders act as advisers to other users including cold-start users who do
not have enough interactions to capture their similarity.

MOTIVATIONS and CONTRIBUTIONS

Utilizing trust in Web-based social networks (WBSNs) provides a promising approach to make
recommendations to other users based on trust propagation in finding a friend or a friend of a friend with similar
interests. However, the quality of recommendations can be improved further by incorporating users’ expertise
because a trusted expert advice will lead to better recommendations.

We believe seeking advice from a trustworthy expert is more feasible than seeking advice from an ordinary
trustworthy user. This leads to the question: How do we find trustworthy experts in the WBSN?

Our key contribution in this paper is threefold:
* A user model based on its credibility that captures trust relationships between users.
¢ A clustering approach based on the “Follow the Leader” model and user credibility.
e An effective means to generate high quality user-based collaborative recommendations based on user
credibility and following the leaders.

The rest of this paper is organized as follows: the next section provides a brief overview of some related research
work followed by our technical framework. The next two sections report, analyze and evaluate the empirical
study of the proposed model. Finally, we conclude by summarizing our findings and our future plans for further
work.

RELATED WORKS
Web-Based Social Networks and Trust

Web-based social networks (WBSNs) are online communities (people, organizations or other social entities)
(Shekarpour and Katebi 2009) connected by a set of social relationships, such as friendship, co-working or
information exchange in varied contexts e.g., entertainment, religion, dating, or business.

Web-Based Social Networks currently play an important role in the life of millions of active Internet users. Over
the last few years, interest in social networking websites such as MySpace and Facebook have increased
considerably (Giirsel and Sen 2009). In WBSNSs users are able to express how much they trust other users. Trust
provides users with information about the people they share content with and accept content from. Since most
participants do not know each other in real life and have no prior direct interactions with each other on social
networking sites, the trust inference mechanism is becoming a critical issue when participants want to establish a
new trust relation or measure trust values between connected users (Liu, Wang et al. 2009). The idea here is not
to search for similar users as CF does but to search for trustworthy users by exploiting trust propagation over the
trust network (Massa and Avesani 2007).

WBSN users are allowed to state how trustworthy they consider other users, in the context of RSs, it relates to
the extent that they consider the ratings provided by a certain user as valuable and relevant (Massa and Avesani
2007). This additional information (trust statements) can be organized in a trust network and trust metrics can be
used to predict the trustworthiness of other users as well, for example: friends of friends.

Trust-Based Collaborative Filtering (CF)

The connection between user similarity and trust was established in (Ziegler and Golbeck 2007). Using
experiments they demonstrate that there exists a significant correlation between the trust expressed by the users
and their similarity based on the recommendations they made in the system; the more similar two people are, the
greater the trust between them.

Similarity has proved to be a key element for neighbor selection in order to provide accurate recommendations.
Neighbor trustworthiness and expertise have also been studied as relevant complementary criteria to select the
best possible collaborative advice (Kwon, Cho et al. 2009). Similarity can be interpreted in several ways such as
similarity in interests or ratings or opinions. Recently (Golbeck 2009) explored the relationship between trust and
profile similarity. They show through surveys and analysis of data in existing systems that when users express
trust, they are capturing many facets of similarity with other users. In a system that has a trust component users
make direct statements about people they trust, these statements generate a social network.
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Empirical results show that using measures of trust in social networks can improve the quality of
recommendations. O’Donovan and Smyth (2005) performed an analysis of how trust impacts the accuracy of
recommender systems. Using the MovieLens dataset they create trust-values by estimating how accurately a
person predicted the preferences of another. Those trust values were then used in connection with a traditional
CF algorithm (Breese, Heckerman et al. 1998), and an evaluation showed significant improvement in the
accuracy of the recommendations.

Hundreds of millions of people are members of social networks online and many of those networks contain trust
data (DuBois, Golbeck et al. 2009). With access to this information, trust has the potential to improve the way
recommendations are made. Trust of strangers can be established based on trust propagation (Borzymek, Sydow
et al. 2009). This term signifies all mechanisms that contribute to the dynamic extension of a trust relation. A
common kind of trust propagation is similarity propagation, whereby a new trust relationship can be established
between two sufficiently similar users.

Follow the Leader

As pointed out by social psychology theory (Liu, Wang et al. 2009), the role of a person in a specific domain has
significant influences on trust evaluation if the person recommends a person or an object. Thus, the role of the
user should also be taken into account in making recommendations.

Follow the leader in dynamic social networks (Goldbaum 2008), is a model of opinion formation with dynamic
confidence in agent-mediated social networks where the profiling of agents as leaders or followers is possible.
An opinion leader is specified as a highly self-confident agent with strong opinions. An opinion follower is
attracted to those agents in which it has more confidence. The “Follow the Leader” model provides a formal
probabilistic approach, Goldbaum’s (2008) model identifies three types of consumers that seek input from
outside experts:

1. The consumer has a fixed set of preferences but imperfect information concerning the available product
options. The expert offers information or advice that helps the consumer buy the product that maximizes
her exogenous utility.

2. The consumer possesses some innate preferences over the available products, but can be influenced by the
opinion of others (peers) and experts. The “expert” may be someone possessing both better information
than the general public about the consumer options (as in case 1), but also someone who can provide advice
that is consistent with the underlying preferences of a group of consumers.

3. The consumer has no innate preferences. The consumer’s tastes are fully fashioned by the influence of

peers and experts. In this case, the expert shapes opinion, but need not have any special advantage in
evaluating the options.

The expert in all previous cases can be considered as an experienced user who spends time and effort analyzing
product features, and finally making her decision to use the product, and giving high quality feedback on that
product. Furthermore, she is in a position to strongly recommend the product to her friends if they have similar
needs.

According to (Goldbaum 2008), in a social network a member is either a leader or a follower who adopted
another leader’s opinion or recommendation to use a product. Subsequently this member adopts whatever her
best friend adopted, otherwise the member has no active friends and consequently it acts as an independent
(leader).

Ramirez-Cano and Pitt (2006), define the relationship between two agents (users) as a confidence function, such
that: “an agent (i) increases its confidence in another agent (j) based on how well (j’s) opinion meets the criteria
specified in i’s mind-set. A mind-set represents the set of beliefs, attitudes, assumptions and tendencies that
predetermine the way an agent evaluates a received opinion”. Subsequently we conclude that user trust is the
determinant relationship between two friends.

TECHNICAL FRAMEWORK
In this section we define the following concepts to be used in our model.

In WBSN, let (U) be a set of users,If = {ul T }, interacting in a set of contexts € = {cl e € }, such as
categories in EPINIONS. In each context \ category there is a set of items I, such that:
I= {il T },wheref £ (, K is the number of items in the set I.

Each user (u € U) rates a set of items M denoted by: R, = {RL,..., R}

TR 1y e

L RM Y where M = K, and (R}, )is the
rating value of user (u) for item (i). The rating value can be any real number, but most often ratings are integers,
e.g. in the range [1, 5].
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In a trust-aware system, there is also a trust network among users. We define (T,) ) to be the direct trust between
user (u) and user (v), trust value is a real number in [0, 1]: (0) means no trust and (1) means full trust between
users or a value on a scale in the range [0, 5]. Binary trust networks are the most common trust networks such as
Amazon and eBay.

In this model, we are concerned with the following characteristics of trust: (1) Trust is context based (2) Trust is
directed from source to target (3) Trust is transitive (4) Trustworthiness is dynamic: since trust can increase and
decrease with further experiences (interactions or observation). Trustworthiness can also decay with time
(Golbeck 2005), (Jaquet-Chiffelle 2009).

Credibility Based Clustering — Follow the Leader

The “Follow the Leader” model (Goldbaum 2008), provides us with insights to cluster users based on their roles
in the WBSN i.e. either leaders or followers. Enriching the “Follow the Leader” model with trust, gives us the
potential to analyze WBSN based on user’s credibility. Figure 1 shows the basis of our approach. A credibility
measure of users reflects their trustworthiness and expertise provides us with means to cluster users in a specific
context. Some users can be classified as leaders others can be classified as followers according to their credibility

level.
ial Network Has
Social Networ! N Context
User Profile (1,1) Has 1 lHas
Context Rating (0:1)
e v (LN) L1)
Context Friends (0:N)
Context Friends Trust (0:N) Reputation
Context Credibility (1,1)
Context-Based |4t
Figure 1: WBSN trust-aware Follow the Leader model
User Credibility

Credibility is a synonym of believability (Andrade, Neves et al. 2005). Credibility of an agent can be measured
by its trustworthiness, expertise, and dynamism (Kouzes and Posner 2003). The majority of researchers identify
two key components of credibility: trustworthiness and expertise. In evaluating user credibility we address these
two components as follows:

Trustworthiness: Barney and Hansen (1994) in (Aquevegue and Ravasi 2006) explicitly differentiate between
trust and trustworthiness pointing out “while trust is an attribute of a relationship between exchange partners,
trustworthiness is an attribute of individual exchange partners”. Therefore, a trustworthy person is someone in
whom we can place our trust without any risk of being disappointed or betrayed” (Jaquet-Chiffelle 2009).

In trust-aware WBSN for a specific context, users act as trustor or trustee. Trustor users provide trust scores for
other users (trustee) based on their confidence level that trustee provides reliable ratings for items in a specific
context. Consequently trustee’s gain reputation for her trustworthiness, hence the more trustors who either
directly or indirectly trust a user, the more her credibility increases, formally we represent this relation as
follows:

Cr(T#) = f(TF NS NF Nostax - Nista ) (1)

Where CI‘(T;F‘]Value is a real number in [0, 1], (TL'.*'] is scaled trust score of user (v) assigns to user (u) as defined
previously, (N¥ ) is the number of direct friends who trust (u), (N}*) is the number of indirect friends of (u) i.e.
friends of friends. In order to give the user with max number of followers more weight than others, we consider
the user with the maximum direct followers {Np;..- } as a reference point, consequently (N, ) refers to the
maximum number of indirect friends in the set.

T (Given)

Scaled trust score is defined as follows: T3} = , where Trust score range Ty, ;. = 5.

Trangs

Credibility from direct followers trust:
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Direct followers / friends of a user provide trust scores specifying how much they trust the user. The aggregation
of trust scores is a measure of user’ trustworthiness, consequently it is a measure of her credibility. Formally, we
denote credibility from direct followers / friends trust as: Cr(T4), and defined it as follows:

1 N, -
L T2, T @

Cr(T) =

ar

NMax

Where Cr{TA) value is a real number in [0, 1], (N4 ) refers to maximum number of direct followers of a user
in the context. The impact of (N3 )} appears on the aggregation of trust values from direct followers (friends). As
can be seen credibility from direct followers is normalized, hence if the most trustworthy user receives a trust
score of 5 from all friends then: CI‘(T._—‘;'] = 1, if that user has the maximum number of direct followers.

Credibility from Indirect Followers Trust

Using the trust transitivity feature of trust (Golbeck and Hendler 2006), friends of friends who trust their nearest
friend, and also trust their friends next friend, with a trust score of the product of the two scores, formally
Cr(TH) is defined as follows:

CI(T-*] = % Z:ii{T; . Z:.I:i T,“} 3

Niax

Where Cr(7/*) value is a real number in [0, 1], (N30, ) refers to maximum number of indirect followers of a
user in the context. (T} in the first part refers to direct trust of direct followers to the target user Np, while (T}
in the second part refers to indirect followers trust N,. Trust aggregation for each direct follower over indirect
followers allows us to aggregate the trust associated with all friends of this follower. For example in Figure 2, if
F12 trusts F1 with score (4) and F1 trusts U with score (3) on a trust scale of maximum (5), then F12 trusts U
with score = (4 * 3) / (5 * 5) = 0.48 in normalized measure or 2.4 in scaled measure of 5.

Example: we provide the following example based on Figure 2 to explain and illustrate the above concepts:

1. To scale trust values we divide each trust value by (5), thus
trust values (3, 4, 3) for direct followers, are scaled to trust
values (0.6, 0.8, 0.6).

2. If user (U) with the maximum number of direct followers and
indirect followers in this context then: Npjyq. = 3, and

‘r\"." Max =5
3. Credibility from Direct Followers computed as:

Cr(1%) = = (0.6+0.8+0.6) = 0.667

4. Credibility from Indirect Followers computed as:
cr(T#) = l * ('0.6 #(1+08)+ 08+(04+06+ 0,5)} = 0472 Figure 2: Direct and Indirect Followers

Expertise: Expertise, a key dimension of credibility; it is defined as the degree of a user’s competency to
provide an accurate ratings and exhibit high activity (Kwon, Cho et al. 2009). The expertise dimension of
credibility captures the perceived knowledge and skills of the user in a given context.

If item (i) received ratings from N users, each provide (R:, ) for that item then the average of ratings of item (i) is
givenby:  Ri,, ==+ TV R} @)

In order to avoid current user rating influence on (R%,. ) and for small number of raters e.g. (N < 10), we can

exclude current user rating from (R}, ) calculations, this yields:

; 1 A . .
Rbpgr = 57+ {Lu=1Ri}— Ry (4.2)

Thus user trustworthiness in providing rating (&%, ) for item (i) is measured by comparing the provided rating
(R}, ) with (R}, ), the smaller the difference between the two ratings, the higher is the user trustworthiness. So,
trustworthiness of one rating is given in the following formula: difference between two ratings is given as:

Cr(Ry)=1- R'Lﬁ 5)

R\[Fl'{
Where Rj?-[a 4 1s the maximum rating scale. Although other researchers such as (O'Donovan and Smyth 2005) use
other approaches to penalize ratings too far from reference rating (R}, ), we believe this formula works for
binary rating and scaled ratings as well, and we show this empirically.

If user (u) provides ratings for (M) items, then accumulated user credibility from rating M items is denoted by
CI‘I:R.A. ],where value is a real number in the range [0, 1], formally given by:
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crlR,) = e T Cr(Ry) = 2ozt f - BBl

M M Ritex
In order to differentiate between users who provide more ratings for different items, user credibility increases if
the number of ratings increases. To consider this factor, we model user contribution as a weight factor for user
ratings credibility; hence users who contribute more than others are rewarded more. So, if we consider the user
with the maximum number of ratings over all items (K) as a reference point (N E_.), then the user contribution

weight = (number of ratings of the user / maximum number of ratings among all users), formally given by:
w M

Max

Using equation (7) in (6), yields the user credibility from rating component,

Cr(Ry )= = ezg-gl{l_ &} ®)

hMex Rf\[a:{

It is clear from the above equation that if the user did not make any rating contributions, then their reward from
this component equals zero. The more credible contributions she makes, the more reward she receives.

Computing user Credibility

By aggregating credibility components: trustworthiness (credibility from direct followers and indirect followers)
and expertise, we compute user credibility as:

Cr(u) = o= Cr(R, )+ p=Cr(TF) + yCr(TH) )

Where w4+ B+ =1,and o,y are system tuning parameters represent the importance of each credibility
component. In our experiments we use the values (5/9, 3/9, 1/9) respectively.

Clustering Users Based on Credibility

In this model we define a credibility threshold from which we identify leaders and followers as follows:

{ if Cr{w) = Crippeshalge then user is Leader (10)

if Cr(u) < Crryresnoid. then user is Follower

Croyreshold refers to the Credibility Threshold, which is a system parameter that identifies users based on their
credibility and it is used to promote enough leaders from the target set.

Leaders usually have the knowledge and power to provide trustworthy advice in recommending the most
trustworthy items for other users.

To build a follow the leader hierarchy, we use credibility to identify user’s roles i.e. (leaders, followers,
independents). Followers usually follow the most credible friend in a given context. Using the confidence
relation, if a follower finds her credibility more than the credibility of all her friends, then the user acts as either
leader if she qualified as leader, or as an independent. Due to the dynamism of the network created by its natural
evolution some leaders may lose their credibility over time if they behave dishonestly or if they stop making
contributions or their trustworthiness drops.

Using leaders as potential Top-N recommenders

In order to make recommendations, our approach relies on leaders as the Top-N credible and trustworthy users in
a specific context of providing recommendations. The number of leaders is determined by the credibility
threshold defined previously.

We compute the predicted rating by user (a) for unknown item (i) using the following formula replacing
similarity weight in (Massa and Avesani 2007) with credibility weight:

iy T:'(_ C]’l"u-ﬁa."R; —RA.':QW
. - pAvrg Lig=1 CriL) = (Ry— R 7

Pred(a,i) = R + SE crid)
Ly=1 L

(1)

where K is the number of leaders who rated item (i), R, represents the rating for item (i) provided by a leader
(u), (RE9 ) represents leader ratings average and R"Y represents average ratings provided by user (a).

When the target user (a) does not have ratings or her ratings < 5, i.e. cold start user, then we use the following
formula replacing trust weight in (Golbeck and Hendler 2006) by credibility weight Cr(u) of a leader:
TE . crw) =Rl

Ri‘-‘red =T eE _cron (12)

TE_ crau)
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EXPERIMENTS AND RESULTS

To demonstrate the feasibility and effectiveness of an innovative the “Follow the Leader” approach to making
recommendations, first we developed a Social Network Analysis Studio (SNAS) to analyze and build Follow the
Leader models. In order to test and evaluate our model we captured real data from the Epinions dataset, and used
it to verify the proposed model. In this section, we discuss the datasets, experimental design, and the results
which demonstrate that the idea of “Follow the Leader” as means to build credibility can improve the accuracy
of recommendations.

The Epinions Dataset

For our experiments, we used the Epinions' dataset to validate the applicability of our approach, because
Epinions provides us with the required information; trust relationships between users and corresponding trust
ratings between individuals and Ratings of items by the members of the social network. We used the version of
the Epinions data set which has 49,290 users who rated a total of 139,738 different items at least once, writing
664,824 reviews with 487,181 issued trust statements.

To represent a context; our procedure is as follows: (1) we selected 25 items (randomly) from Epinions dataset.
(2) We extracted the item ratings from “Ratings data” for all users who rated any of the selected items. (3) All
associated trust statements from the “Trust data” were selected. (4) From the (25) items we accumulated the
ratings history for each user; items rated and corresponding ratings. (5) We removed self trust statements and
duplicated trust statements from the extracted trust data set. (6) Finally we generated three datasets;

1. DataSet-1: includes all users who rated any of the items (106, 515, 698, 18560)
2. DataSet-2: includes all users who rated any of the items (619, 1081, 2164, 3010, 6147)
3. DataSet-3: includes all users who rated any of the (9) items, i.e. includes all users in both data sets.

In order to enrich users with more items ratings history, users’ ratings history of (16) additional items were
included. Corresponding ratings for the items (363, 390, 391, 393, 615, 651, 659, 660, 700, 734, 1083, 1109,
2810, 3017, 6114 and 6131) were used in the user rating history who rated them; hence we can consider our
datasets refer to any item in the 25 items, which we consider as a context in our approach. Summary of the three
datasets is shown in Table 1.

Table 1. Datasets Analysis Summary

Rating | Rating | Trust SNW | LDRs | FLWRs | CDRSAVO ) ELWRAVG ) LDRS A G | B R A
DATASET No Avg. Records | Users No NO g tng
DATASET-1 | 59 3.70 419 229 26 203 59 22 3.50 3.18
DATASET-2 | 1076 | 3.8 2424 634 74 360 6.7 2.8 3.07 3.45
DATASET3 | 1672 | 381 2883 830 94 736 66 26 102 3.42
TOTAL 3344 5726 1693 194 1499

Social Network Analysis Studio (SNAS)

We have developed a Social Network Analysis tool utilizing the NetLogo platform (NetLogo 2009) inspired by
Goldbaum, (2008) simulation of individual choice and social influence. The user interface is shown in Figure 3
(for DATASET-3). Although NetLogo was used as simulation tool, it has the facility to capture real data. We use
it to analyze and evaluate the validity of our approach. Figure 4 shows the “Follow the Leader” Model for social
network in item 2164. The black and red color nodes refer to leaders and potential leaders, green nodes refer to
followers and the blue nodes refer to independents.

iOn (— Agentsho | Leaders | Followers Potldrs |IND  |LinkNo | Round L] L3 = L) L] =
Import? gent
i0ﬁ M eIk 830 72 637 99 708 0 — =
—— - — = =
Usershio 830 | | BetaD 3 First Round SNW ANALYSIS 3 m’—f‘::‘i 300 0 o o o4 6 o P D B S 6 8 OO
et A T ———] 100 Mroliowers i ——
MaxFrs 40 Gamal 1 Next Round [ lzeism =
| — — POGADOHACAO G e BODOAD IS TEE 0SS SIS
| | ot i R | RN R
o — | E i >
Rounds... 100 Spread Layout NW Layout =
1

3
RndInc 10 | | Extend NW Links TREE Layout
ﬁ ‘v“‘./.\r.\i‘.-‘\nlﬁ’ﬂ\\lj‘C-II-C\O‘,,lvln.u..'.
MaRate S || TakeSnapshot Predict User / 4

0
MaxTrust,., 5 | | INPUT1 INPUT2 | | Option-Predictions 0 Member Types 24 - A o - - & o &
I 3010 2
leaders% 10 | Show Agent Links )
Figure 3: Social Network Analysis Studio (SNAS) — User Figure 4: Follow the Leader Model for social

interface network in item 2164

! http://www.trustlet.org/wiki/Downloaded_Epinions_dataset
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Potential leaders are normal followers who have more confidence in themselves than in their friends; their
credibility is below the credibility threshold and they usually have an adequate number of followers.
Independents are users with self-confidence in themselves higher than confidence in others, but they don’t
possess enough credibility to be considered as leaders.

Experimental Setup

To validate the hypothesis that using the “Follow the Leader” approach is an applicable approach to improve the
accuracy of recommendations, we use leave-one-out as our testing strategy. Leave-one-out is an approach that
can be used on a known dataset and involves hiding one rating and then trying to predict it with a certain
algorithm. The predicted rating is then compared with the actual rating and the difference in absolute value is the
prediction error. The procedure is repeated for all the ratings and an average of all the errors is computed as the
Mean Absolute Error (MAE) given the following formula:

TV pdetual_ pPredicted
MAE(1) = &=t ——u (13)

A

For consistency, we measure MAE(2) with respect to average item rating by all users who rated it, MAE(2) is
given the following formula:

T | péverage_ pPredicred

MAE(2) = == . (14)

A

Table 2. Experimental Results of Prediction Algorithms — Cold Start

MAE Comparison

.
MAE-1 MAE-2 12 B MAE-1
Cold start Cold start Cold start Cold start
Testing Mo. Test Credibility TRUST Credibility TRUST Coverage B MAE-2
DATASET Option Cases CF-1C CF-2C CF-1C CF-2C (1) l hd =
DataSet-1 OPTION-1 200 0.950 0.980 0.291 0.753 58.50%
DataSet-2 Cold Start 438 0.877 0.878 0.276 0.686 76.02%
DataSet-3 = 5 ratings 663 0.934 0.903 0.301 0.709 72.50% "I'E 7
Ower-All Average 452 0.922 0.905 0.291 0.711 71.85%
. .. . . 0.6
Table 3. Experimental Results of Prediction Algorithms: Experienced Users
MAE-1 MAE-2 0.4 4
Testing No. Test CF-1 CF-2 CF-3LDrs CF-1 CF-2 CF-3LDrs Coverage
DATASET Option Cases Credibility Trust Similarity || Credibility Trust Similarity (1)
DataSet-1 24 1.028 0.900 1.354 0.683 0.748 1.128 41.67% = 2
DataSet-2 OPTION-2 132 0.981 0.940 1.178 0.640 0.650 0.941 56.82%
DataSet-3 5-8 ratings 145 0.959 0.944 1.197 0.605 0.654 0.962 55.86% -
DataSet-1 5 0.957 N\A:Leaders 1.525 0.211 N/A 0.694 0.00%
DataSet-2 | OPTION-3 14 0.914 0.991 1.160 0.333 0.572 0.606 64.29% CF-1C CF-2C CF1 CF-2? CF-3
Dataset-3 > 8 ratings 16 0.870 1.032 1.383 0.238 0.701 0.782 62.50%
Over-All | Average 56 0.967 0.948 1.213 0.533 0.658 0.938 55.89%

(1) Coverage here refers to the ratio of returned valid predictions over all Flgur(? 5_' AE Average for all
d 11D
predictions for CE-2. This value is (100%) for the CF-1 and CF-3. predictions over all Datasets

We follow the following procedure for each dataset:
1. Generate the “Follow the Leader” model for each dataset.
2. Select users to predict item ratings for them, based on the following test options, number of ratings indicate
the expertise level of the customer. It is not necessary that it reflects their credibility.
Option-1: for users who rated 4 items or less, these usually are followers in the model and cold start users.
Option-2: for users who rated 5 items and up to 8 items.
Option-3: for users who rated 9 items or more, those usually are leaders in the model for the selected
datasets.
3. Generate a predictive rating for each user for a specific item based on the leave-one-out strategy.

Prediction Algorithms

We use the following algorithms to verify and benchmark our approach prediction accuracy:

1. CF-Credibility (CF-1): based on algorithm — equation (11).

2. Neighbors TRUST (CF-2): based on (Golbeck and Hendler 2006) formula, outlined in section 3.1 of
the FilmTrust. This algorithm is used as a benchmark to our CF-Credibility (CF-1). “Follow the Leader”
model provides the means to identify the nearest neighbors easily.

3. CF-LDRs Similarity(CF-3): this is the conventional CF prediction algorithm outlined in Motivation
section — formula (1) of (Massa and Avesani 2007), with consideration that the similarity is based on
leaders in our data set. This algorithm is used as benchmark to our CF-Credibility.

CF-1C and CF-2C refer to cold start users case.
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RESULTS ANALYSIS and DISCUSSION

1. In a Web based social network, user credibility is the determinant of its behavior; credibility of a user in a
specific domain/context is the predictor of their role. Usually users with high credibility act as leaders,
while users with lowest credibility act as followers.

2. Leaders can provide recommendations with (100%) coverage in a credibility based prediction algorithm,
while the Neighbors Trust algorithm (CF-2, CF-2C) does not, because users in Neighbors Trust do not have
sufficient friends to reliably apply the trust algorithm.

3. Cold Start Credibility (CF-1C) algorithm outperforms Neighbor Trust in two dimensions: first the coverage
of Cold Start Credibility is (100%) while for Neighbor Trust the average coverage is (72%). Second the
quality of recommendations (MAE-2) of Cold Start Credibility is (0.291) while for Neighbor Trust (MAE-
2) is (0.711). This result emphasis that normal users (followers) possess less credibility than leaders.

4. CF-Credibility (CF-1) outperforms CF-LDRs Similarity (CF-3) with (25%); this difference emphasis that
the credibility based approach provides more accurate results even when using the same leaders to measure
the similarity with them.

5. In OPTION-3: for users who rated 9 items or more, we observe that the Neighbor Trust algorithm provided
poorer prediction in dataset-1, and predictions are too far from average algorithm performance to be of
value because the users in OPTION-3 are almost leaders. Leaders usually do not act as trustors; they are
trusted by other users. In other words leaders are not necessarily good judgers of credibility or at
developing trust.

6. In OPTION-3: for users who rated 9 items or more, CF-1 (credibility based) outperform other approaches
because leaders have enough ratings to compute the average.

7. Increasing the number of users in the social network produced more credible results; it scales well. This
behavior is more obvious in option-2 and option-1 for CF-Credibility algorithm. The reason is that when
increasing the size of the network, the number of genuine leaders also tends to increase.

CONCLUSIONS

In this paper, we proposed a new approach to making recommendations based on leaders’ credibility in the
“Follow the Leader” model as Top-N recommenders by incorporating social network information into user-based
collaborative filtering. Credibility based clustering approach can be used for recommenders that are embedded in
social networks where users’ trust statements and items ratings are accessible.

We have evaluated our proposed framework through our Social Network Analysis Studio (SNAS) in a specific
context extracted from the widely used Epinions dataset. The results presented in this paper show that our
credibility based clustering derived from the “Follow the Leader” model provides a highly effective approach to
identify Top-N recommenders, who are leaders in the context with the highest trustworthiness and expertise
among all users.

We proved the feasibility of our proposed framework by providing accurate predictions and benchmarking them
against the leading algorithms CF-Similarity based (Massa and Avesani 2007) and with Social TRUST
(Golbeck and Hendler 2006). The results of the experiments included in this paper show the applicability and
performance of the proposed credibility assessment based on “Follow the Leader” Model shows significant
measurable enhancements over other approaches.

We have shown that using the “Follow the Leader” model is an effective approach to cluster users based on their
credibility which gives high performance predictions. In addition, trust relations can be extracted easily from the
model, and user credibility is a valuable parameter in calculating items reputation. Our future plan is to use user
credibility to compute items reputation which is an important factor in identifying Top-N items in the context.
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PAPER: 32
TITLE: Credibility-based Social Network Recommendation: Follow the Leader

OVERALL RATING: 2 (accept)
REVIEWER'S CONFIDENCE: 3 (high)
ORIGINALITY (from 1 (lowest) to 6 (highest); the innovativeness of the approach or

findings): 5 (accept)

APPROPRIATENESS OF METHODOLOGY (from 1 (lowest) to 6 (highest); the quality and
rigor of the methodology in use): 6 (strong accept)

APPROPRIATENESS OF ANALYSIS (from 1 (lowest) to 6 (highest); the quality and rigor
of the analytical techniques in use): 6 (strong accept)

PRESENTATION (from 1 (lowest) to 6 (highest); the clarity of organisation,
presentation and writing): 5 (accept)

PRACTICAL IMPACT (from 1 (lowest) to 6 (highest); the likely significance and
potential contribution to industry practice): 5 (accept)

RECOMMENDATION FOR BEST PAPER AWARD: 1 (NO)

###SUMMARY OF THE PAPER###

This paper uses a number of sets of algorithms based on social networking to
determine the feasibility and effectiveness of "follow the leader" This was done tc
establish the nature and relationships of trust in social relationships in wen
environments.

###STRENGTHS###

The paper is well grounded in a relevant and diverse literature.

This literature is then use to build sets of algorithms which form the basis of th
hypotheses underpinning the extent of the research theorizing.

The application of the algorithms to the Epinions data bases is constructive and
logical.

The outcomes are summarized and then compared graphically and in tabular format.
The application of these algorithms to web based social relationships are well
developed.

#HHWEAKNESSES###

The paper, like all conferences papers, suffers from an imbalance of the developmen
and justification of the argument versus the application of the theory and method t
real examples.

However the main weakness lies in demonstration of the applications of this type c
analysis to real world contexts.

Epinions is useful only in providing data what is really needed is a real sense of
where and why this technique and these algorithms should be used. With the focus sc
much on social networking sites and methodologies, it is very important that this
type of research is not only done but that it reflects and is applied to real
situations in specific contexts.

###DETAILED COMMENTS###
Whilst I can understand the need for so much justification, I believe that the pape

https://webmail-staff.it.uts.edu.au/src/read_body.php?mailbox=INBOX&passed_id=9628... 19/09/2010
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would be strengthened by a more summarized versions of the development of the
technique and then an additional application of the technique in a more real
context. That way the reader will more accepting of credibility!

PAPER: 32
TITLE: Credibility-based Social Network Recommendation: Follow the Leader

OVERALL RATING: 3 (strong accept)

REVIEWER'S CONFIDENCE: 3 (high)

ORIGINALITY (from 1 (lowest) to 6 (highest); the innovativeness of the approach or
findings): 6 (strong accept)

APPROPRIATENESS OF METHODOLOGY (from 1 (lowest) to 6 (highest); the quality and

rigor of the methodology in use): 5 (accept)

APPROPRIATENESS OF ANALYSIS (from 1 (lowest) to 6 (highest); the quality and rigor
of the analytical techniques in use): 5 (accept)

PRESENTATION (from 1 (lowest) to 6 (highest); the clarity of organisation,
presentation and writing): 5 (accept)

PRACTICAL IMPACT (from 1 (lowest) to 6 (highest); the likely significance and
potential contribution to industry practice): 5 (accept)

RECOMMENDATION FOR BEST PAPER AWARD: 2 (YES)

###SUMMARY OF THE PAPER###
The paper is describing an innovative predictive approach for deriving user
preferences based on his/her social network interaction.

###STRENGTHS ## #
The proposed approach seems very original and should generate interesting discussic
at the conference.

###WEAKNESSES###

There are no major weaknesses in the paper. Some proposed improvements are suggeste
below. Overall, the author should not assume that the audience would be able to
follow the formalism during the presentation, but instead may be prepare a scenaric
to help quick understanding of the approach.

###DETAILED COMMENTS###

Recommended changes and clarifications:

1. Abbreviations in the abstract have to be defined or avoided (CF - confidence
factor? )

2. Collaborative filtering is used in the text along side with a CF abbreviation.
This inconsistency is confusing. One or the other should be used.

3. At the start of the section 2.3 reference Liu, Wang et al. has no year.

4. It seems like the second last paragraph in section 2.3 "According to (Goldbaum
2008) ... " is pretty central to the understanding of the content of the paper,
hence it is better to appear at the start of this section, or even in the
introduction.

5. Same can be said about section 3, which provides a good summary of the research
objectives, but is placed too late in the paper. It would be useful to have a
statement of this sort in the introduction too.

6. In section 4 not all characters in the formulae appear correctly in Office 2007.
7. References to (Golbeck 2005), (Jagquet-Chiffelle 2009) should be placed after, nc
before the definitions.

8. The conclusion of the paper should first state what the paper was proposing and
then include some suggestions for applicability of the findings in a broader IS
context and some ideas for future research.
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PAPER: 32
TITLE: Credibility-based Social Network Recommendation: Follow the Leader

OVERALL RATING: 3 (strong accept)

REVIEWER'S CONFIDENCE: 2 (medium)

ORIGINALITY (from 1 (lowest) to 6 (highest); the innovativeness of the approach or
findings): 6 (strong accept)

APPROPRIATENESS OF METHODOLOGY (from 1 (lowest) to 6 (highest); the quality and

rigor of the methodology in use): 6 (strong accept)
APPROPRIATENESS OF ANALYSIS (from 1 (lowest) to 6 (highest); the quality and rigor
of the analytical techniques in use): 6 (strong accept)

PRESENTATION (from 1 (lowest) to 6 (highest); the clarity of organisation,
presentation and writing): 5 (accept)

PRACTICAL IMPACT (from 1 (lowest) to 6 (highest); the likely significance and
potential contribution to industry practice): 6 (strong accept)
RECOMMENDATION FOR BEST PAPER AWARD: 2 (YES)

###SUMMARY OF THE PAPER###

This paper develops and evaluates a new approach to determining item ratings in
recommender systems, a “Follow the Leader” model that integrates collaborative
ratings by leaders with trust relationships drawn from social networking data. The
evaluation also develops a useful approach for comparison with other techniques,
drawing on the Epinions data set.

###STRENGTHSH###

The paper is clearly written and the approach is reasonable well explained. As a
layman (not an expert in this area) the approach was clearly enough described for u
to understand it (I think!). [Caveat: as a non-expert, I can’t really judge whether
the approach is “new”.]

The approach is appropriately tested in comparison to other existing approaches
(CF-Credibility, Neighbors Trust, and CF-LDRs Similarity). The evaluation
demonstrates the value of the new approach.

Also, the developed SNAS evaluation tool and approach seems quite useful and a good
contribution of the paper.

#HHWEAKNESSESH###
There are only a few weaknesses.

First, the actual method could use an earlier overview of where it is headed.
Instead the model is developed in a bottom-up fashion, ending in formulas 11 and 12
An overview (better if in layman’s terms) early in section 4 would have been better
- i.e. setting out what Pred(a,i) means and the main terms that contribute to it -
then unpack the terms - i.e. more of a top down explanation - at least for an
overview.

Second, some parts of figure 1 don’t make much sense and others need explanation. I
particular the Has relationship from Member to ID, et are shown with cardinality of
(1,1). However, clearly the last four items will be repeated for each context (won’
they?). This needs to be worked out. Further, the box at the bottom (“context-based
is quite unclear to me. Such a figure needs some/further textual explanation.
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Third, parts of the paper are unnecessarily repetitive. This makes one wonder if on
didn’t get the point made earlier. E.g. the sentence “Hence, recommendations are
made based on the ratings given by users who are either directly trusted by the
current user or indirectly trusted by another trusting user through trust
propagation mechanism (Zarghami, Fazeli et al. 2009)” appears on both page 1 and
again on page 2. There are many other repetitions of a less serious nature. Going
through the paper and making some points only once would improve the flow and
readability.

###DETAILED COMMENTS###

Near the top of page 4, shouldn’t “the set of items (K)” (in a category) be “the se
of items I”? Shouldn’t k (not K) be the number of items in the set I?

In the next paragraph, M is used to indicate both the set of items rated and also
the maximum number of ratings (the last index in the set/array). This is confusing.
Use of another number (lower case for the integer) should be something like “m” or

"

even “j”. Subsequently it says:
“where M <= K ...”

Surely this can’t be that the set M is less than or equal the set K, but should
instead be “m <= k” (both m and k being integers), i.e. meaning the user cannot hav
rated more items than there are in the set I.

On page 5 in the section on Credibility from direct followers trust, NDmax is not
explained. Presumably it’s similar to NImax explained in the following section.

The different system parameters and the constant values given to them are not well
discussed (i.e. alpha, beta, gamma, and CrThreshold. Why the given values for the

first three? What is the effect if lower or higher values are used? How would they
be determined in actual use?
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Welcome Message from the Conference Co-Chairs

Welcome to the 21st Australasian Conference on
Information Systems (ACIS 2010), which is held this

year in Brisbane, Queensland, Australia. ACIS is the
premier conference forum in Australasia for Information
Systems academics and professionals covering technical,
organisational, business and social issues in the
application of Information Technology. The theme of ACIS
2010 is Information Systems: Defining and Establishing a
High Impact Discipline. Accordingly, we hope to focus on
matters that define and establish Information Systems as
a discipline of high impact for the academic community as
well as IS professionals.

The conference will be held at the Queensland University
of Technology, Gardens Point Campus, 1-3 December
2010. It is jointly organised by the Information Systems
Discipline, Faculty of Science and Technology,
Queensland University of Technology, and the BIS cluster,
UQ Business School, Faculty of Business, Economics and
Law, The University of Queensland. Our two IS groups
have collaborated over the last ten years to achieve
success by way of several joint high-quality journal papers,
conference papers, and ARC grant applications. It is not
surprising then that we have extended this successful
collaboration into the arena of organising and hosting

the premiere IS academic and networking event for
Australasia in 2010 — the ACIS 2010 in Brisbane.

We have tried to provide you with a comprehensive,
quality program. A record number of submissions were
received. The final program comprises a “backbone” of
35 technical sessions running across 5-6 parallel streams
over the three main days of the conference. Spread
throughout the three days of the technical program will
be three high-quality keynote speeches from Robert D
(Bob) Galliers, Bentley University, Dean Kingsley, National
Lead Partner, Deloitte Australia, and Brian Prentice,
Research Vice President, Gartner. We are excited to have
this uniqgue mix of academic and industry experts to be
willing to make presentations at ACIS 2010. Co-located
events include the QuallT conference and the ACIS 2010
Doctoral Consortium. The doctoral consortium will be
held at the University of Queensland. We would like to

thank Guy Gable and Iris Vessey for their organisation

of this event. Competition for places at the consortium
was strong with 18 students being accepted from 33
applications. With internationally renowned keynotes such
as Gordon Davis (via video conference) and Ron Weber,
and faculty members such as Shirley Gregor, Felix Tan,
Graeme Shanks, Deborah Bunker and Sid Huff, we are
sure the students will receive a high-quality experience
that will benefit their work immeasurably.

In addition to the academic program, ACIS 2010 will
provide participants with ample opportunities to meet
and interact during coffee breaks, lunches, and two
major social events — the conference opening reception
at the Old Government House (Tuesday evening) and
the conference dinner at Hillstone, St Lucia (Thursday
evening). An ambient environment at both events will
ensure that delegates can network and exchange
experiences with colleagues — an aspect that is crucial to
the success of any conference.

There are many people that we must thank and without
whose tireless work and contribution this event would
not have proceeded. First, we must thank our major
sponsors — UQ Business School, QUT, Deloitte Australia,
Gartner, SAP, ACPHIS, ARC Ell, CEED, and im-c.
Without their valuable contributions we would not have
been able to provide such an experience for delegates.
Second, we would like to thank the members of our
organising committee for all of their volunteer efforts, and,
in particular, we would like to acknowledge the tireless
work of our local arrangements chairs, Marta Indulska
and Wasana Bandara. Finally, we thank our conference
organisers, ConferencelT, which brought its considerable
conference management experience to bear to help us
through this journey.

Attending the ACIS 2010 Conference in Brisbane provides
participants with an opportunity to explore a city (and its
surrounds) that has attained a world-wide reputation for its
scenic environment, quality of life, hospitable climate, and
ethnic diversity. All these aspects can be experienced by
just walking out of your hotel!

We wish you a stimulating time at ACIS 2010 and a very enjoyable stay in

Brisbane.

Michael Rosemann
Professor of Information Systems
Head of the IS Discipline

Queensland University of Technology

ACIS 2010 Co-Chair
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Welcome Message from the Program Chairs
Dear ACIS2010 participant,

On behalf of the two hosting universities, Queensland University of Technology and
The University of Queensland, we would like to welcome you to the 21 Australasian
Conference on Information Systems — ACIS 2010. The topic of this year’s conference is:

“Information Systems
Defining and Establishing a High Impact Discipline”

This theme emphasizes the need to nurture an outward focus of our community in

order to ensure that our research outcomes lead to appropriate impact. Only a research
discipline that acknowledges the need to aim towards impact, and to act and provide
incentives accordingly, will leave a legacy that goes far beyond its own internal gatherings.
Such a desire for impact by no means justifies compromises in the quality of its scientific
processes. It is with this paradigm of rigor and relevance that we designed the ACIS 2010
program.

[t has been very pleasing to note that ACIS 2010, and its theme, attracted an entirely new
level of interest from the national and international IS community. With 289 submissions,
we attracted the highest number of submissions that an ACIS conference has ever
received. More than 25 percent of these submissions came from authors based outside
Australia and New Zealand demonstrating the strong international branding of the ACIS
conference.

Committed to a rigorous review process, associate editors were assigned to every
paper. For most papers we were able to secure three, in some cases even more, blinded
reviews. The high number of submissions allowed us to ensure an acceptance rate of
36.3 percent, the lowest in the history of the ACIS conference series! The 105 accepted
papers have been distributed over a 2.5 days program in 35 sessions.

A conference of such standards is the result of an enormous consolidated workload that

is spread over a large number of individuals. We are grateful to the authors of all papers
submitted to ACIS 2010 as it is only through the competitive process within a high number
of submissions that we were able to secure the highest quality of accepted papers. In
particular, we appreciate the contributions of all reviewers. Organising nearly 900 reviews
within a rather small Australasian IS community has been a true, but very rewarding,
challenge. The associate editors played a critical role in moderating the reviews. However,
the core of the program design rested on the shoulders of all the track chairs. In total,
ACIS 2010 hosts 13 tracks that we selected after an open call.

This scientific program is complemented by three carefully selected keynote speakers
including Prof. Bob Galliers, Bentley University, Dean Kingsley, Deloitte, and Brian
Prentice, Gartner. Two affiliated one day workshops, five panel discussions and one
tutorial are further components of the ACIS 2010 agenda.

During the conference, we will acknowledge the best associate editor, the best reviewer
and of course a number of best papers in various categories. We would like to reiterate
that it is the collective effort of our colleagues that lead to the ACIS 2010 program. It has
been a pleasure and honor to orchestrate these efforts.

Peter Green, Fiona Rohde and Michael Rosemann

Keynote speakers (L to R) Professor Bob Galliers, Bentley University,
Dean Kingsley, Deloitte, and Brian Prentice, Gartner
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ACIS2010 Accepted Papers

Debbie Richards, Peter Busch and Krishna Venkitachalam. An analysis by gender of differences
in responses to workplace scenarios in the Australian ICT sector

Indrit Troshani, Cate Jerram and Michael Gerrard. Exploring the organizational adoption of
Human Resources Information Systems (HRIS) in the Australian public sector

Michelle Soakell and Michael Myers. Knowledge Management Challenges for Nongovernment
Organizations: The Health and Disability Sector in New Zealand

Kemas Wiharja, Insap Santosa and Ari Cahyono. Extending the Chin and Lee’s End User
Computing Satisfaction Model with The Task Technology Fit Model

Antonette Mendoza, Jennie Carroll and Linda Stern. Support mechanisms for early, medium and
longer-term use of technologies

Peter Busch. Business Process Management, Social Network Analysis and Knowledge
Management: A Triangulation of Sorts?

Graeme Shanks, Rajeev Sharma, Peter Seddon and Peter Reynolds. The Impact of Strategy and
Maturity on Business Analytics and Firm Performance: A Review and Research Agenda

Riitta Hekkala, Cathy Urquhart, Michael Newman and Ari Heiskanen. Understanding Governance
issues in an Inter-Organizational IS project

Alexander Serenko, Brian Detlor, Heidi Julien and Lorne Booker. An Empirical Investigation of
Student Learning Outcomes of Information Literacy Instruction in a Business School

Jebrin Al-Sharawneh and Mary-Anne Williams. Credibility-based Social Network
Recommendation: Follow the Leader

David Piessens, Moe Wynn, Michael Adams and Boudewijn van Dongen. Performance Analysis of
Business Process Models with Advanced Constructs

Stefan Cronholm, Hannes Gobel, Mikael Lind and Daniel Rudmark. The Need for Systems

Development Capability in Design Science Research - Investigating the role of an Innovation Lab
as part of the academy

Nicolas Racz, Johannes Christian Panitz, Michael Amberg, Edgar Weippl and Andreas Seufert.

Governance, Risk & Compliance (GRC) Status Quo and Software Use: Results from a Survey
among lLarge Enterprises

Hanmei Fan, Stephen Smith, Reeva Lederman and Shanton Chang. Why People Trust in Health
Online Communities: An Integrated Approach

Mark Van der klei, Ulrich Remus, Trevor Nesbit and Martin Wiener. Controls for managing risks
across different stages of ERP projects

Judy McKay, Nick Grainger, Peter Marshall and Rudy Hirschheim. Artefaction as Communication:
Redesigning Communication Models

Chadi Aoun, Savanid Vatanasakdakul and Yanning Li. AIS in Australia: UTAUT application &
cultural implication

Jan vom Brocke and Theresa Sinnl. Applying the BPM-Culture-Framework - The Case of Hilti

Yeah Teck Chen and Gaye Lewis. IBA Performance and Usability for Mobile Phones

Lawrence Yao and Fethi Rabhi. Modelling Exploratory Analysis Processes for eResearch

Kanishka Karunasena and Hepu Deng. Testing and Validating a Conceptual Framework for
Evaluating the Public Value of e-Government using Structural Equation Modelling



http://www.comp.mq.edu.au/%7Erichards
http://cf.ac.uk/carbs/faculty/venkitachalamk/index.html
file:///Users/uqmindu1/Downloads/output/acis2010-paper95.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper95.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper6.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper6.pdf
http://staff.business.auckland.ac.nz/mmyers
file:///Users/uqmindu1/Downloads/output/acis2010-paper12.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper12.pdf
http://www.easychair.org/conferences/www.bagindokemas.com
http://te.ugm.ac.id/
http://www.easychair.org/conferences/arca.estuaji.com
file:///Users/uqmindu1/Downloads/output/acis2010-paper31.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper31.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper33.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper33.pdf
http://www.comp.mq.edu.au/%7Ebusch
file:///Users/uqmindu1/Downloads/output/acis2010-paper47.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper47.pdf
http://disweb.dis.unimelb.edu.au/staff/rajeevs/
file:///Users/uqmindu1/Downloads/output/acis2010-paper55.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper55.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper65.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper65.pdf
http://www.ualberta.ca/%7Ehjulien/heidi.htm
file:///Users/uqmindu1/Downloads/output/acis2010-paper81.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper81.pdf
http://innovation.it.uts.edu.au/Mary-Anne
file:///Users/uqmindu1/Downloads/output/acis2010-paper82.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper82.pdf
http://www.yawlfoundation.org/moe
http://sky.fit.qut.edu.au/%7Eadamsmj
http://www.processmining.org/
file:///Users/uqmindu1/Downloads/output/acis2010-paper83.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper83.pdf
http://www.iei.liu.se/is/cronholm-stefan?l=en
http://www.adm.hb.se/%7Eml
file:///Users/uqmindu1/Downloads/output/acis2010-paper84.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper84.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper84.pdf
http://www.grc-resource.com/
http://www.i-bi.de/
file:///Users/uqmindu1/Downloads/output/acis2010-paper85.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper85.pdf
http://www.dis.unimelb.edu.au/
file:///Users/uqmindu1/Downloads/output/acis2010-paper86.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper86.pdf
http://www.easychair.org/conferences/www.canterbury.ac.nz
http://www.canterbury.ac.nz/UCResearchProfile/Researcher.aspx?researcherid=1504637
http://www.canterbury.ac.nz/
file:///Users/uqmindu1/Downloads/output/acis2010-paper87.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper87.pdf
http://www.utas.edu.au/
file:///Users/uqmindu1/Downloads/output/acis2010-paper88.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper88.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper89.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper89.pdf
http://www.hochschule.li/wirtschaftsinformatik
file:///Users/uqmindu1/Downloads/output/acis2010-paper90.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper91.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper92.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper93.pdf
file:///Users/uqmindu1/Downloads/output/acis2010-paper93.pdf

	2. JEBRIN_AISNET_Credibility-based Social Network Recommendation Follow the Leader.pdf
	Recommended Citation
	Association for Information Systems
	AIS Electronic Library (AISeL)
	1-1-2010

	Credibility-based Social Network Recommendation: Follow the Leader
	Jebrin Al-Sharawneh
	Mary-Anne Williams


	3. ACIS_2010_REC_Acceptance and peer review.pdf
	2010000122-viewcontent
	Recommended Citation
	Association for Information Systems
	AIS Electronic Library (AISeL)
	12-1-2010

	ACIS2010 Index Proceedings
	Michael Rosemann
	Peter Green
	Fiona Rohde





