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Introduction (1/2)

Well-planned communication realizes human innovation in
communication [Goldberg 2002]

A social network shows the relationships between individuals
In a group or organization where we can observe their social
activities.

EX.)

o Individuals who share a serious problem
might all join a discussion on ways to
solve the problem.

o Only a few knowledgeable individuals
might give information when
iIndividuals seek to find out more
about specific topics.




Introduction (2/2]

In this study, we propose

a) a method of social network extraction from threaded
messages,

b) “Communication Gap” as an indicator of understanding
the state of communication,

c) toreveal the characteristics of Communication Gap by
analyzing 3,000 social networks, and

d) an approach for re-organizing communication
structures to realize innovative

communication, based on the
strategy for reducing
Communication Gap.




Previous Works

Network analysis

Small world phenomena [Milgram 1967]

Social network analysis [Freeman 1973]

Information flow within an organization [Scott 1992]

Importance of informal networks [Krackhard et al.1993]
Collective dynamics of 'small-world' networks [Watts et al. 1998]
Dependency Structure Matrix Analysis [Tian-Li et al. 2004]

o 0O 0 0 0 O

Communication analysis

o Diffusion of Innovation Research [Rogers 1962]

o GAs & Innovation Research [Goldberg 1983, 2002]

o Chance Discovery [Ohsawa 2003]

o Community of practice in E-mail logs [Tyler et al. 2003]



Extraction of Social Networks

A social network here should be directed and
weighted if we consider the flow of influence.
o The relationship between individuals is not always

symmetric because of their activities and social situations
[Wallace 1999]

o Directed and weight links are used when measuring
Communication Gap (explained later).

We apply IDM (Influence Diffusion Model) to extract
social networks from threaded messages
[Matsumura 02]

o IDM measures the influence of messages / individuals /

terms / ties between individuals by focusing on propagating
terms throughout message chains.



IDM (Influence Diffusion Model)
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‘ Influence of Individuals




‘ Influence of Ties between Individuals




Distance from Influence

As the influence shows contextual similarity between individuals,

the distance could be defined as inversely proportionate to the
Influence, Dist =1 / Inf.

If there is no influence, the distance is defined as n -1 (n is the
number of individuals) as the case of the weakest relationships.




‘ Directed and Weighted Social Network




Communication Gap

We measure from a social network to
understand how much individuals are isolated in communication.

Communication Gap is measured by

o accumulating the differences of the shortest paths between
individuals,

o accumulating the longer/shorter distances

of the shortest paths between individuals

as a bottleneck hindering communication,
o accumulating the differences in closeness

centralities of individuals, %
o accumulating the closeness centralities of

individuals.



Communication Gap Indices
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. An individual in a social network



'Yahoo!JAPAN BBS

We downloaded 3,000 BBS and
extracted 3,000 social networks!
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Communication Gaps in YlJapan BBS

Yahoo! Japan Categories C dist Codiff (5 diff ENi=r 5 min

Family & Home 0032 0028 0032 0048 ooy
Health & Wellness 1O L0 073 01 O 01025
Arts 0065 oo 0051 0108 0025
N Cience Core 0055 CLo7e 0110 01054
Cultures & Community 1055 L0651 Lo 120 05
Fomance & Relationships 0051 0075 0085 0125 0038
Hohbbies & Crafts LS5 0os2 01 06 0146 0043
Fegional 0161 0120 0142 0230 01053
Entertainment 0151 01E9 0157 0228 0T
Gowvernment & Politics 0217 0167 0157 0313 0120
Business & Finance 0249 WRRilN 154 331 0150
schools & Education 0253 0161 0155 0345 0158
Fecreation & Sports 0239 0208 0253 0F362 0116
Computers & Internet 0447 0221 0272 0575 0315
Current BEvents 455 0220 0271 558 322




Three Types of Communication
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\ Three Types of Communication

Fe gio nal 0161 0120 0142 030 RN
- Entertainment 0151 0125 0157 0228 AR
' Govern &, Palitics 0217 . 01 0197 . 0313 0120
. 'Distributed Expertise Communication ...
S chools & BEducation 053 0161 015965 D345 0158
- Fecreation & Sports 035 0208 0253 R D116



‘ Case 1: “Cell Phone and Women”

Gmax : 0.069

Interactive
Communication

0.500




‘ Case 2: “Purchase of a House”

Gmax : 0.364

Distributed Expertise
Communication




Communication Gaps of Individuals

Gmax:0.167

Gmax:0.038

(1) 3
Gmax:0.042 Gmax:0.038 Gmax:0.040




‘ Remedy 1

Let Ana and Fabian be motivated 1.000
to communicate with one another
0.090

0.100

s

Claudette

Gmax = 0.364 (Distributed Expertise Communication)
- 0.103 (Interactive Communication)




‘ Remedy 2

1.000

Bring Mr.X who can communicate
with Ana and Fabian

0.100

| 0.066 0.047

Gmax = 0.364 (Distributed Expertise Communication)
- 0.157 (Interactive Communication)




Conclusion and Future Direction

We have proposed a method to re-organize communication structures
for innovative communication based on Communication Gap in a social
network.

IDM has already implemented on DISCUS (Distributed Innovation and
Scalable Collaboration in Uncertain Settings) platform developed at
IIIGAL and ALG/NCSA.

€® DISCUS |
As a future direction, we will apply
Communication Gap methodology
on DISCUS platform to re-organize
the communication structures and
accelerate the emergence of human —
innovation. Tt
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