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Two basic processes  
in network evolution 



Building a relationship  

Breaking a relationship  



Building a relationship  

Breaking a relationship  

???? 
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Lack of relationship breakup data 

ÅCan you capture the breakup from  

ïA paper coauthorship network? 

ïA mobile phone call network? 

ïAn e-mail network?  

ïA wall message network? 

 

Very hard to define and capture breakup  
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Canceling  the friendship online?  
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Unfortunately (?),  
people do take online etiquette  

seriously.  





A proxy for relationship breakup 

ÅDisappearance of e-mail exchange 

 

 

 

 

 

 

 

 

 

 

But they were doing instant messaging. 

Οˡ̌̉̃  ̅& Bob had exchanged e -mails 
frequently.  

 At some point ̔̈̅  ̙̄̉̄̎Ν  ̔̄  ̏́̎  ̙̍̏̒̅ˌΠ 

 

A proxy is not always accurate ! 
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How about Twitter? 



Different from other OSNs 

In Twitter  
Ο  ˩̆̏̌̌̏  ̗̙̏̕Π 

In most OSNs  
Ο˷  ̅́̒  ̅̆̒̉̅̎̄̓Π 
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      for everyone 
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Unfollow in Twitter 

ÅIntentional action to break a relationship 

ÅNo need for an approval 

ÅNo notification  

  to the unfollowed 
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Write a short message 

wŜŀŘ  ƻǘƘŜǊǎΩ ǘǿŜŜǘǎ ƛƴ Ƴȅ ǘƛƳŜƭƛƴŜ 

Check out trending topics 
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Four Types of Tweets 

Tweet 
Last Day of SocInfo! 

Reply 
@EePeng Thanks for having me! 

Mention 
I am attending SocInfo  2011 organized by @EePeng 

Retweet 
Wow lots of fun talks and great people! RT @sbmoon 
Last Day of SocInfo! 
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Recent changes in Twitter API 



Our Unfollow Study 

ÅMacroscopic statistics 

ÅUser interviews 

ÅExplanatory model 
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No official records for unfollow 

 

 

 

 

 

ÅCompare two follow networks and detect 
removed relationships 

t = 0 t = 1 

Χ 

Removed relationship 
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Twitter now too big to crawl 

ÅIn 2009 it took 3 months with 20+ hosts to 
crawl and get the entire 40 million user 
profiles 

ÅNow in 2011 it has more than 400 million 
users 

ÅHow to sample? 
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Identify a group with common culture 

ÅCollect 1.2M Korean-speaking users identified 
by Korean in tweets, bio, location, or name 
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Data collection 

ÅCollect daily snapshots of follow networks 

ïG(I): June 25th to July 15th, 2010 

ïG(II): August 2nd to August 31st, 2010 

 

ÅTime resolution = a single day 
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Korean follow network grew fast 

ÅIncreasing # of users 

ïG(I): 718,077 Ҧ утлΣлрт     +7,599/day 

ïG(II): 956,261 Ҧ мΣнлоΣмфс +8,515/day 

ÅIncreasing (high) reciprocity 

ïG(I): рс Ҧ ру% 

ïG(II): см Ҧ сн% 

ÅIncreasing avg. # of followees 

ïрфΦт Ҧ трΦт 

 

24 



Macroscopic Statistics 



People unfollow frequently  

Å43% of active users unfollow at least once 
during 51 days 

 

ÅAverage number of unfollows per person 

ï15.4 in G(I) 

ï16.1 in G(II) 

 
Link removal frequently occurs  
ÎÓdÆd̂Ì×ÔÜÎÓÌ̃dÓÊÙÜÔ×Ð 
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Factors that correlate with unfollow 

ÅReciprocity of relationships 

ÅDuration of a relationship 

ÅCƻƭƭƻǿŜŜΩǎ informativeness 

ÅOverlap of relationships 
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One-way relationships are fragile 

P(broken) = 0.1228  

P(broken) = 0.0529  

Conditional P(remaining will be broken|one  is broken)  
= 0.2345  

< 
<

 

One-way 

Reciprocal 

Ο˥̍̏̔̉̏̎́  ̌̃̌̏̓̅̎̅̓̓Π 
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No knowledge when following started 

Last month  

Last week  

yesterday  

A 

B 

C 

U 
A followee  list returned by API is  

always [B, A, C]  

Instead, we have a ÙÊÒÕÔ×ÆÑd̂Ô×ÉÊ×̃  
of relationships in a personal network  

 

BLACKBOX  
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Newer relationships are more fragile 

Clear positive trend  
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Informativeness of users 
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A retweets  B 
A B 

B is informative to A  



Non-informative relationships are fragile 

Retweeted  or favorited  users  
are less likely to be unfollowed  
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Strong ties & weak ties 

http://bokardo.com/archives/weak -ties-and-diversity-in-social-networks/  
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Weak ties are fragile 

The more overlapped relationships  
the less likely to be unfollowed  
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No ƛƴǘŜǊŀŎǘƛƻƴ ґ ōǊŜŀƪǳǇ 

Å85.6% of relationships do not involve any 
single reply, mention, or retweet 

ï96.3% involve 3 or fewer  

 

ÅtŜƻǇƭŜ Ƨǳǎǘ ǎǳōǎŎǊƛōŜ ǘƻ ƻǘƘŜǊǎΩ ǘǿŜŜǘǎ 
passively 

 
Why our study of `unfollow Ś is important  

for the study of breakup  
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User Interviews 



22 online & face-to-face interviews 

11 Male, 11 Female 

ÅRecruited by word-of-mouth 

ÅSemi-structured 

ÅLogging & camera recording 
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Top reasons in unfollow 

1. Burst tweets 

2. Tweets about uninteresting topics 

3. Tweets about mundane details of daily life 

ÅAutomatically generated tweets (e.g., 4sq) 

4. Tweets about political issues 
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Explanatory Model 



No explanatory model taking  
structural and interactional properties  

into consideration  



Interactional properties 
                                     describe dynamics 

ÅHas a followee sent a reply to a follower?  

ÅHas a user mentioned a follower in any of       
ƻƴŜΩǎ tweet?  

ÅDo a user and a follower share common topics 
of interest? 
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Sociological concepts in persisting ties 

 

+ Twitter - specific feature: Informativeness  

Homophily  
Reciprocal services  

Tie strength  
Power and prestige  
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Multiple logistic regression model 

ÅBinary dependent variable  

ïWhether a relationship at t0 will be broken (1) or 
persisted (0) at t1  

 

Å78 Independent variables 

ïFrom structural properties 

Å# of followers, # of followeesΣ І ƻŦ ŎƻƳƳƻƴ ŦƻƭƭƻǿŜǊǎΣ Χ 

ïFrom interactional properties 

Å# of replies, # of retweetsΣ І ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǇŀǊǘƴŜǊǎΣ Χ 

44 



Filtered variables 

ÅRemoving multicollinearity 
ï# of common followers & followees & neighbors 
ï# of follower & those who reply to ego 
ï# of those who exchange replies & all replies 
ï# of received replies & mentions 
ïΧ 

 
ÅWe filter out 36 variables and 42 remained 
ÅWith stepwise regression, we further winnowed 

down to 39 variables 
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