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Introduction

v" Social influence is a complex and subtle force to govern user behaviors
and relationship formation in social networks.
» A company can market a new product by first convincing a small number of

Influential users to adopt the product and then triggering further adoptions
through the effect of influence maximization.

» In academic networks, thanks to the influence between research
collaborators, novel ideas or innovations quickly spread and lead the
blooming of new academic directions.

» On social websites, e.g., Facebook and Twitter, users are very likely to
follow influential friends in their social circle to retweet a microblog or to
“like” a picture.
v Therefore, there is a clear need for methods and techniques to analyze
and quantify the social influences for many mining applications such as
representative service identification and service recommendation.
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P Background #1

Web Service has been considered to have a
tremendous Impact on the web, as a potential silver
bullet for supporting distributed service-based
economy at a global scale. But:

— Most services published on the web are never used,
only few of services has ever been discovered,
composed, or invoked.
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Background #2

* |solated service islands have hampered service
discovery and service composition.

— Nowadays, services published in UDDI are service islands without any
links to related services.

— Lack of global service space, due to Isolated service islands.

— Most approaches to service discovery lack consideration of interactions
with the service consumers, so the usability threshold for service
consumers is still high.

— Service consumers are not limited to using a single service, but want to
locate multiple services that can work together. However, guiding
service consumers to discover services, starting from a service at hand
and extending to peer services, is still a challenging issue because
current services are isolated.
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Motivation

We propose an methodology to connect
Isolated service islands Into a single global
service space to enable exploring service to
service:

- Improve the usage threshold.
- enhance Interaction with service consumer.
- enable exploring service to service.
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Linked data: give birth of Linked Socal Service

Linked social service-specific Principles:
1. Services are published on the open web following Linked Data principles.

2.  Services are built upon the web of data.

3. Services shall link to related services or be linked from related services
functionally, using Social link.

4. Interlink services to reflect service social reality.

< Linked Social Service-Specific Principles >

o]

@ . Service Provider O . Linked Social Service —p - Social Link
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Linked Socal Service

2013/3/14 10



Service—Of—-A—-Service Model
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Global social service network

Definition 1: Global social service network is a directed graph G(V,E), where
. V represents a set of nodes, each node is a linked social service.
. E represents a set of directed edges, each edge responding to a social link.

@ vedia@) Geographic @ Publications @ User-generated content @ Government @ Life science @ Trip
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Constructing Global social service networ

(a): Publish W1 (b): Publish W1,W2,W3  (c): Publish the Scenario
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Motivating Example

Input: Global social service network Output: Criterion-based social influences

D
DEDDES Ny
®) 7\

(a)

Social influence analysis

b: Z:=008 Node factor function Output
Bz Z,=Qos g(vyy:.2)
8; Zs=5P :b
= - Edge factor function (c)
i o f(yiy;.2)

{1.0.5.03.0.13 Applied example: Service Recommendation
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Technical Challenge

v Underlying social factors observation

» What are the fundamental factors that essentially influence the formation of
link relationships?

» How to observe fundamental social factors which impact the social
influence strength between Linked social services in global social service
network?

v Mathematical model

» What are the fundamental (micro-level) mechanisms of social influence in
social networks?

» How we can leverage both network structure and social factors? In
particular, when the influence is affected on different social factors (e.g.,
functionality, QoS, and service activity).
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Social Factors Observation

v"In order to be fully aware of the effect of social

Influence, We focus on four aspects:

» Soclal influence vs. functionality homophily: how influence
between social services correlates with their functionality?

» Social influence vs. QoS preference: how service’s influence
on its neighbors correlates with its QoS?

» Social influence vs. sociability preference: how service’s usage
history impacts its influence strength?

» Social influence vs. active connectivity: how one’s activity
Impacts his/her influence strength?
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Influence vs. Functionality homophily

» Homophily is the tendency of individuals to choose friends
with similar characteristics and its principle suggests that users
with similar characteristics (e.g., social status, age) tend to
assoclate with each other.

» Here we consider the functionality homophily between the
resource service R and target services T according to service
data correlations, which are data mappings between the
Input/output (1/0O) attributes of services.

2013/3/14 19



Influence vs. QoS

» QoS Is a set of nonfunctional properties that encompass
performance characteristics, such as execution cost, time,
reliability, and security.

» When several target services have similar values of
Functionality homophily for a given resource service, their
QoS properties such as price, availability, reliability and
reputation become important to ensure the quality of the social
link.
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Influence vs. Sociability Preference
e

» Users whose actions frequently correlate have a stronger
Influence on each other.

» The co-occurrence frequency is often used to indicate the
correlation strength between two nodes, which is denoted by
the weights of edges in networks.

» Thus the influence strength between two nodes would be
enlarged by their frequent co-occurrence.

» For example, If author a cites a number of papers of author b,
then a should be strongly influenced by b.
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Influence vs. Active Connectivity

» Most real networks exhibit preferential connectivity, meaning a
new node links with higher probability to nodes that already
have a large number of links.

» For example, a newly created Web page will more likely
Include links to well-known, popular documents with high
connectivity than will an older Web page,

» Here we try to examine whether services with a higher degree
centrality have a stronger influence in the social network.
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Mathematical Model

v Problem Model
v" Joint Distribution
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Problem Model

 Feature Functions. There are three kinds of feature
functions:

—  Node feature function g(vi,yi,z) is a feature function defined on node v; specific to criterion z.
—  Edge feature function f(yi,yi, z) is a feature function defined on the edge of the input network specific to criterion z.

—  Global feature function h (yl, e Yo K z) is a feature function defined on all nodes of the input network w.r.t. criterion z.

( Wiz .
Iy e # i ( Qpy(Vi,Vj)  if z=DSR
1 .
S exb f+wi) Quos(Vi V) if z=QoS  (3)
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Joint Distrbuition

The objective likelihood function can be defined as:

P(v,Y) = Znnh(yl,...,ywk z) nng(vl,y z) 1_[ nf(yk,yl,z) (5)

i=1 z= ek €E z=1

v' where v=[vq,..,vy] and Y = [yi,...,yN] corresponds to all observed and
hidden variables, respectively;

v' g and f are the node and edge feature functions; h is the global feature function;
Z. 1s a normalizing factor.

v Based on this formulation, the task of social influence is cast as identifying
which node has the highest probability to influence another node on a specific
criterion along with the edge.
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v " We have proposed a flexible model for effective
awareness of social influence to provide a quantitative
measure of the influential strength.

v An application example, representative service
Identification was provided.

In future work, we will focus:

 Learning algorithm shall be developed.

* More evaluation of our approach qualitatively and
quantitatively.

* Apply to our approach for service recommendation.
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Thank you for your kind attention!



