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 “In an information-rich world, the wealth of information 
means a dearth of something else: a scarcity of 
whatever it is that information consumes. What 
information consumes is rather obvious: it consumes 
the attention of its recipients. Hence a wealth of 
information creates a poverty of attention and a need to 
allocate that attention efficiently among the 
overabundance of information sources that might 
consume it”  

Herbert A. Simon (1971) 
Designing Organizations for an Information-Rich World 



 “The Internet is the worst polluter of all. Spam isn't even 
pollution, it's attention theft. But even legitimate email is 
typically copied to more people than necessary and 
contaminated by excess verbiage and endless reply loops. 
Studies of content usability typically find that removing half 
of a website's words will double the amount of information 
that users actually get.” 

Jakob Nielsen (2003) 
Information Pollution 



 “The easier it is to find places with good information, the 
less time users will spend visiting any individual website. 
This is one of many conclusions that follow from analyzing 
how people optimize their behavior in online information 
systems.” 

 This is the reason why effective ranking solutions 
makes people leave websites faster 

Jakob Nielsen (2003) 
Information Foraging 



•  Nowadays information technology (in particular 
reputation and ranking technology) controls the 
economy of attention. 

•  The function of ranking technology: 
1.  Control the largest possible share of user attention 
2.  Optimise information snacking 
3.  Preserve (or reduce) diversity to suit user needs 



 Typical long-tail 
distribution of many 
variables in the Web 
(number of incoming 
links, number of 
comments, number of 
bookmarks, number of 
visits, rank of search 
results visited) 

Ranking technology to: 
•  yield the most 

authoritative items 
•  preserve diversity 



 A short overview of ranking & filtering solutions: 

•  First-generation search engines 
•  Google’s PageRank 
•  The Web 2.0: collective attention 
•  The Web 2.0: collaborative ranking 
•  Social and personalised search 
•  Online reputation systems 
•  Distributed ranking systems 
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Sergei Brin and Larry Page (1998) 
The anatomy of a large-scale hypertextual  

Web search engine 



 A website’s authority is 
determined by (the 
weighted sum of) all 
known websites that link to 
it (multiplied by their 
respective authority) 

 Idea inspired by the study 
of citations: linking is a 
form of endorsement 



•  Robustness of the system: to be able 
to game PageRank one needs to either: 
– have a high reputation 
– be able to controle a very large number of 

lower reputation websites (Google Bombs) 

•  Search engine optimisation industry 





•  From the read-only Web 
to the massively read-
write Web 

•  Radically distributed 
information selection 

•  Crucial role of 
aggregating algorithms 



•  Collective attention 
•  Distributed information selection 





•  Collaborative ranking 



•  Personalised search 
– use one’s own search history to improve 

ranking 

•  Social search 
– use one’s social network to improve the 

relevance of results 



vark.com



Electronic markets (eBay) 



Collaborative problem solving (StackOverflow) 



Collaborative news selection (Slashdot) 



 Issues in the design of distributed ranking 
systems: 

1.  radically distributed evaluation 
2.  bottom-up definition of authority 
3.  control exerted through aggregating algorithms 
4.  risks of gaming and free-riding 



•  How to build an effective distributed 
ranking system on the basis of available  
information? 

•  How to make a distributed ranking 
system “interesting” (preserving 
diversity)? 

•  How to make a distributed ranking 
system game-resistant? 


