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Objective

Understanding collective social dynamics

Collective attention evoked by various sorts of events:
e.g., natural, social, and cultural events

Material Methodology and observation

Twitter, a popular SNS e Collective attention linked with
real-life events

e Collective mood as a state of mind




Twitter:What'’s happening!?

Online social media:

e Real-time nature X user network
— Rapid information diffusion

* A massive “digital fossil” of human behavior
Message Forms:

* Tweet:a message no more than 140 characters
* Reply (or mention)

e Retweet (RT): Fwd another user’s tweet to your
followers




Collective Social Dynamics on
Twitter Network

http://www.rhizomenavigation.net/

SNS enables a fast information diffusion over user networks


http://www.rhizomenavigation.net
http://www.rhizomenavigation.net

Massive Tweet Stream
After Tohoku-oki Earthquake

Visualized by Twitter Inc.
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Dynamical Classes of
Collective Attention
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Tweet Collection

® Snowball sampling of user timelines using Twitter REST
APl from Apr, 201 |

e Data
® 500M tweets (mainly Japanese)
® 400 thousand users

® Limitations of Twitter APl v.1.0

® 320 requests / h / account
® [atest 3200 tweets (or less)

® Twitter server often goes down



Regular and Irregular States of
Tweet Stream
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Daily Probability Distribution
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Jensen-Shannon Divergence

Di
KL(P,Q) = Zpi10g2;

1

) - KL(@,”Q))

2

Distance between two probability distributions, P and Q
® Symmetric: JS(P, Q)=/S(Q, P) cf. KL(P, Q)*KL(Q,P)

® Always bounded between 0 and | cf. KL=00 if gi=0

Lin, IEEE Trans Inform Theory 1991



VVeekdays and Holidays
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Collective Attention 2010
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Collective Attention 201 |
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Semantic Grounding

Morphological analysis of tweet texts
using Mecab and NAIST-jdic

* Popularity (= frequency) Popularity enhancement:

tf >tf, . tf andtf, . ~=mean
e TF-IDF weighting: VI > Yoo f a0 1, }

tf' X log E /// l
df Terms of ( Terms of
the day before \\ the day

~



0.10

0.08

0.06

Collective Attention on
Jan 1,201 |

2011-01-01

5=0.027

0.04) \

0.02} \

5 10

Annual regular events
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Natural Disasters
Tohoku-oki earthquake and tsunami, and the subsequent
accidental events, such as electric outage, phone line problems
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Collective Attention on

Jul 18,2011
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Sporting events
“Nadeshiko Japan” won the women’s World cup!
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Astronomical phenomena
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Culture
Synchronized tweets in Castle in the Sky (RZEDIHK T E 1 )
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Summary of Collective
Attention 201 |

Tohoku-oki Earthquake
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Parameter Dependence:
dt and JSthresh
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Twitter-Mining Captures
Global Mood Patterns

509 million tweets generated over 2 years
by 2.4 million people in 84 countries
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Mood Swing After the Quake
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Discussion

® Retrospective summary

This method provides an informative retrospective
summary of collective attention from Tweet stream

® (lasses of collective attentions:

Natural phenomena, sporting events, culture, politics,
annual regular events

® [inding structure in time -> Latent properties



Future Directions

® |nformation diffusion on Twitter networks,
including rumor spreading

® Sentiment analysis before and after the Great East
Japan Earthquake

etc.



