
Behavior Mining in Wikipedia

Ee-Peng Lim
Singapore Management University

The 4th Annual Conference on Collaboration Technologies 2008 
Wakayama, Japan, August 30-31, 2008



2

Acknowledgement

• Research funding:
– Agency for Science, Technology and Research 

(A*Star)
• Collaborators:

– Hady Wirawan Lauw (Microsoft Research)
– Aixin Sun (Nanyang Technological University)

• Students:
– Meiqun Hu (PhD)
– Ba-Quy Vuong (Undergrad)
– Minh-Tam Le (Research assistant)



3

Outline
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Web 2.0

• Information source + User participation
– Network as platform
– Users jointly own the data
– Participation
– Rich, interactive, user-friendly interface
– Social networking
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Wikipedia

• To produce a free encyclopedia in each 
language through collaborative editing.

• Brief history:
– English Wikipedia was created in January 

2001 by James Wales and Larry Sanger
– Non-English Wikipedia started to appear in 

May 2001
– Managed by Wikimedia Foundation
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Wikipedia
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Wikipedia Statistics*– as at last week

• 2,528,073 articles
• 806,030 media files
• 7,709,469 registered users
• 1,585 are admin users

• Probably the largest collaborative system

* English version only
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Wikipedia Article
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Revision History
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Wikipedia Article – Wakayama
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Revision History
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Compare Revisions



What is Behavior Mining?
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Behaviors

• Behaviors are patterns and properties of 
users and objects that affect how they act 
or be acted upon.

• Examples:
– Trustworthy
– Authority
– Quality
– Controversy
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Behavior Mining

• Determine behaviors from different types 
of interactions:
– User-user interactions

• Users discuss
• Users give barnstars to other users
• Administrators block/unblock other users

– User-object interactions
• Users create articles
• Users edit content of articles
• Administrators protect/unprotect articles
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Behavior Mining from User Generation 
Data

Domain
Knowledge

Behavior
Mining

Behavior
Mining

User behaviors +
Object behaviors

• Data Centric
• Interaction based

• Quantifiable
• Measurable



Article Quality in Wikipedia
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Article Quality in Wikipedia

• Wikipedia quality is not uniform  
– Middlebury College’s history department bans 

citations of Wikipedia articles (Mar 07)
– Nature: Scientific entries in Wikipedia are of quality 

comparable to those in Britannica (Dec 05)
• Quality problems

– Genuine errors
– Wikispams
– Vandalism 
– Hoax, e.g., John Seigenthaler
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Existing Approach in Wikipedia

• Users to determine the good articles – featured articles
• Featured Article (FA):

– It is
• well-written
• comprehensive
• factually accurate
• neutral
• stable

– It follows the style guidelines, including the provision of: 
• a lead
• appropriate structure
• consistent citations

– Images
– Length
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Challenges

• Large number of articles
• Wide range of subject topics
• Evolving content in the articles
• Varying contributor background
• Abuses
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Rigor and Diversity Models

• Rigor model: More edited articles are good
• Diversity model: Articles edited by many 

unique users are good

[Lih, Int’l Symposium on Online Journalism 
2004]
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Mining Article Quality

• Can we mine article quality using more robust behavior 
mining? 

• Our approach: Dependency-aware Behavior Mining
– There are often dependencies among behaviors
– They should be considered in mining behaviors

• Applications:
– To help users judge the quality of articles
– To help Wikipedians improve articles
– To improve Wikipedia search and browsing

• Ideal case:
– Achieve the above objectives without examining content
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Behavior Mining based on Mutual 
Dependency: Basic Model

a1

a2

u1

u2

u3

u4

c11

c12

c22

c23

c24

Users (Authority Aj)Articles (Quality Qi)

cij : # of words in ai authored by uj

: authorship
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Basic Model:
Quality and Authority Behaviors
• An article is an aggregated efforts of 

multiple authors
• Assumption:

– Quality:
• An article has good quality if it is authored by high 

authority users
– Authority:

• A user has high authority if s/he contributes good 
quality articles
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Basic Model

• Quality of article ai

• Authority of contributor uj

• ai has words { wik }
– :  wik is authored by user uj

– cij
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Authorship vs Reviewership

• Basic Model assumes authorship only
• Co-existence of authors and reviewers in 

Wikipedia
• Before an edit, a user is assumed to 

review the prior content of the article
• The content that survives an edit is 

approved by the editing user
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Peer Review Model
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Peer Review Model

• ai has words { wik }
– :  wik has been reviewed by user uj

• Quality of word wik

• Authority of user uj

• Quality of article ai
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Comments on Peer Review Model

• Does a user actually review the full article 
before editing?
May be, depending on where the user 
edits

• Users are:
– More likely to review words nearby the edited 

text
– Less likely to review words far away from the 

edited text
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ProbReview Model

• Assign                      a review probability

• Quality of word wik

• Authority of user uj

• Review probability adopts some decay scheme
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Review Probability Decay Schemes
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Computation of Basic, Peer Review, 
ProbReview
1. Initialize all Aj’s uniformly;
2. for each iteration:

Compute Qi’s using Aj’s; 
Compute new Aj’s using Qi’s;
Normalize all Aj’s and Qi’s by L1 norm;

3. Repeat step 2 until Aj’s and Qi’s converges
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Experiments

• Dataset:  242 country articles dated 5th Nov ‘06 
with edit histories
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Performance Metric

• Normalized Discounted Cumulative Gain 
at top k (NDCG@k) [0,1]

– s(p): Amount of reward to pth ranked article
– Z: Normalization factor (largest possible 

NDCG@k)
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NDCG@k

• ProbReview: α = 7 
(5 to 35 words in one sentence; memory span)

• Peer Review and ProbReview (s2 and s3) outperformed 
the others



Controversies in Wikipedia
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Controversy topics in Wikipedia

• Controversy [Random House Unabridged 
Dictionary]
– prolonged public dispute, debate, or contention; 

disputation concerning a matter of opinion.
• Similar to real life communities, controversies 

can arise in Wikipedia community
• Neutral Point of View (NPOV)
• Edit warring 

– “Individual editors or groups of editors repeatedly 
revert content edits to a page or subject area.”
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Example

Disagreement in 
choice and rank 
order of sites

Disagreement in 
choice and rank 
order of sites

Request for 
rename/removal 
of article

Request for 
rename/removal 
of article
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Controversial topics in Wikipedia

• Controversial topics are reflection and 
documentation of real world

• Articles with controversial topics are likely 
to cause much discussions and disputes
– Need to manually judge degree of controversy
– Need much moderation efforts
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Current solution

• Community efforts to identify controversial 
articles and to resolve controversy

• Manually assign controversy related tags to 
articles

• Maintain 
– Wikipedia:List of controversial issues 
– Category:NPOV disputes 

Behavior Mining Approach:
model article controversy 

as behavior and 
determine it by behavior 

mining

Behavior Mining Approach:
model article controversy 

as behavior and 
determine it by behavior 

mining
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Article Tag Count (ATC)

• An estimated degree of controversy for an article

where Nk : # of revisions of article k
Cki : # of controversy tags in revision i of article k

• Very few (labeled) articles have >0 ATCs
– In our dataset, 71 out of ~20K articles have ATC > 0
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Dataset

• 19,456 articles from the Religious Objects 
category and sub-categories on 12 June 2007.

• 174,338 contributors
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Articles ordered by revision count
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Controversy labeled articles ordered by 
revision count
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Top 20 Articles (Revision Count)
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Top 20 Articles (Contributor Count)
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Disputes in a bipartite graph

User pairs ArticlesAmount of Deletion

Over the 
article 
history

dijk = # of words contributed by user j to article k but deleted by user i
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Contribution by Users

Over the 
article 
history

Users ArticlesAmount of Added Content

oik = # of words contributed by user i to article k
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Basic model

• Controversial score of article

• dijk = # of words contributed by user j to article k 
but deleted by user i

• oik = # of words contributed by user i to article k

But, is the controversy behavior of articles independent of
user behaviors?
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ControversyRank (CR) model

• Main idea (mutual dependency principle):
– Article Controversy 

An article is controversial if it contains more 
disputes among non-controversial 
contributors.

– Contributor Controversy
A contributor is controversial if s/he is 
engaged in more disputes in non-
controversial articles.
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ControversyRank (CR) model

• Controversial score of article

• Controversial score of user
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Choice of Agg()

• CR Average Model

• CR Product Model
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Evaluation metrics
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Result : F1
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Result : NDCG
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Result: Top 20 Articles
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Result: Top 20 Articles
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WikiNetViz: Visualizing Friends and 
Adversaries

Select # contributors 
to be shown

Node height 
proportional to
controversy score
(CR model)

Node weight
proportional to 
# words deleted by 
that user
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Clustering of Users



Conclusion



61

Conclusion

• Interesting user/object behaviors exists in 
Wikipedia

• The same can be said about other kind of 
collaborative software systems

• Behavior mining seeks to discover such 
behaviors from user interactions

• Dependencies among behaviors should be 
considered in behavior mining

• Examples presented today include:
– Article Quality, Article Controversy, User Authority, 

and User Controversy 



Thank you

Ee-Peng Lim
http://aseplim.googlepages.com/socialnetworkmining
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