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The Question 

How can people and computers 

be connected so that 

—collectively— 

they act more intelligently  

than any person, group, or computer 

has ever done before? 
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Measuring collective intelligence 

• People who are good at one cognitive task are, on 
average, also good at others. 

– Spearman’s general cognitive ability (g) 

• Intelligence tests measure this general cognitive 
ability 

– First principal component in a factor analysis 

– Predicts school grades, job performance, life expectancy… 

• Does such a general cognitive ability exist for groups?  

– And how can we measure it? 
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Results 

• Yes, there is a general cognitive ability for groups. 

– “Collective intelligence”  

• Collective intelligence is only weakly correlated with 
the average and maximum intelligence of the 
individuals in the group. 

Woolley, Chabris, Pentland, Hashmi, & Malone, Science, 2010. 
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Results (cont.) 

• Collective intelligence is correlated with  

- “Social perceptiveness” of group members 

- Equality of distribution of turn-taking 

- Proportion of females in group 

- Largely explained by “social perceptiveness” 

Woolley, Chabris, Pentland, Hashmi, & Malone, Science, 2010. 
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Questions 

• Can collective intelligence tests predict the 
performance of groups on other real-world tasks? 

• How can we improve collective intelligence? 

– Group size 

– Group norms for interaction 

– Computer support 

– … 
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What are the basic organizational design 
patterns of collective intelligence? 

• Collected over 200 “interesting” examples of Internet-
enabled collective intelligence  

• Identified common design patterns or “genes” 
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Types of organizational genes 

What 

How 

Who Why 

Create 

Decide 

Crowd  Hierarchy 

  Money 

  Glory 

  Love 

Crowd 

Independent Dependent 

Create Collection Collaboration 

Decide Individual 
decisions 

Group decision 

Malone, Laubacher, Dellarocas, 2010. 
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Example:  
Genetic structure of Linux 

Example What Who Why How 

Linux 

Create 
New software 

modules 
Crowd 

Love 
Glory 

Collaboration 

Decide 
Which modules 

warrant inclusion 
in next release 

Torvalds 
and 

lieutenants 

Love 
Glory 

Hierarchy 

Malone, Laubacher, Dellarocas, 2010. 
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How? 

Crowd 

Independent Dependent 

Create Collection 

• Contest 

Collaboration 

• Hyperspecialization 

Decide Individual 
decisions 

• Market 

• Social network 

Group decision 

• Voting 

• Consensus 

• Prediction markets 

Malone, Laubacher, Dellarocas, 2010. 
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Gene: Contest 

• A subtype of Collection where one or a few items in 
the collection are selected as winners 

• Examples 

– InnoCentive 

– TopCoder 

– Netflix prize 

– Yahoo Answers 

  

– Goldcorp challenge 

– Threadless 

– Matlab 

– Quirky 
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Example:  Quirky 

• Consumer products company 

• Community of 285,000 inventors 

– 1,500 product ideas / week submitted 

– 1 or 2 selected for development 

• Company does detailed design with input from community 

• Most manufacturing in Asia 

• Retail sales through own website, Target, Amazon, …  
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Gene:  Hyperspecialization 

• A subtype of Collaboration in which the pieces done 
by different people are much smaller or more 
specialized than today’s jobs 

• Examples 

– TopCoder 

– Amazon Mechanical Turk 

– CrowdForge 

Malone, Laubacher, & Johns, 2011. 
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Example:  TopCoder 

• Software development community with over 400,000 
registered freelance programmers from all over the world. 

• Each project is divided into many small tasks 
(requirements specification, architectural design, user 
interface design, coding different modules, integration, 
testing). 

• Freelance programmers compete to do these tasks and win 
prize money.   

• Different programmers specialize in different types of 
tasks. 
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Amazon Mechanical Turk 

• Name comes from 18th century chess-playing 
“automaton” that actually had a small chess master inside 
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Amazon Mechanical Turk 

• On-line marketplace for work that requires human 
intelligence (and can’t be done by computers) 

– Transcribing audio 

– Understanding news articles 

– … 

• Many tasks are very small and pay only a few cents. 
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CrowdForge 

• By Kittur, Smus, & Kraut at Carnegie Mellon University 

• Crowds write documents (or perform other complex 
tasks) through microtasks done via Amazon Mechanical 
Turk 

• Examples:   

– Writing an encyclopedia article on New York City 

– Developing a product comparison table for cars 
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CrowdForge (cont.) 
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CrowdForge (cont.) 

• Independent judges rated articles written by the 
crowd as: 

– Better than similar articles written by individuals (for the same cost) 

– Equivalent to the Simple English Wikipedia article on the same 
topic 
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Gene: Voting 

• Reddit 

• IBM Jams (evaluation phase) 

• Schaumburg Flyers  

• Ebbsfleet United 

• Kasparov v. the World 

• Threadless 
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Schaumburg Flyers 

• Minor league baseball team near Chicago 

• Through Internet voting, fans decide batting order, 
pitching rotation, starting line-up, and which players 
to trade  

• Goal:  Reality Baseball with fans all over the world 
visiting the web site frequently 

• Result:  Team had disappointing season.  Some people 
blamed voting for bad results. 
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Ebbsfleet United 

• UK football (soccer) team 

• Shares purchased by over 30,000 members in over 80 
countries 

• Membership fee:  £50 / yr (appx. $77) 

• Members vote on team selection, final budgets, player 
trades 
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Kasparov vs. the World 

• Players: 

– Gary Kasparov (world chess champion, 1999) vs. the rest 
of the world (moves decided by majority vote) 

– Kasparov heavy favorite before play began. 

– Used on-line discussions, and suggestions by 5 well-
known chess experts 

• Result:  Kasparov won after 62 moves in 4 months.   

• He said it was the hardest game he ever played. 



The problem 



Linux 
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Breaking the problem into pieces 

• What can electric utilities do to generate electricity with 
lower carbon emissions? 

• What can city governments do to adapt to rising sea levels? 

• What social actions could most effectively change cultural 
attitudes about climate change? 
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Putting the pieces back together 

Integrated 
global 

proposals 

Integrated 
regional 

proposals 

Action 
proposals 

… 

… … 

US China 

… 

… … 

Mitigation Adaptation 

… 
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