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Collective 
Intelligence

"Groups of individuals 
doing things collectively 
that seem intelligent”

Human 
Computation

“A paradigm for utilizing 
human processing power to 
solve problems that computers 
cannot yet solve.”

Inter-related concepts

Crowd-
sourcing“Outsourcing a job traditionally 

performed by an employee to an 
undefined, generally large group 
of people via open call.”

The 
Sharing  

Economy
“An economic system in which 
assets or services are shared 
between private individuals, 
either for free or for a fee, 
typically by means of the 
Internet.”

Data Mining
“Applying algorithms 
to extract patterns 
from data.”



Francis Galton







Collective Intelligence?

Groupthink is a 
psychological phenomenon 
that occurs within a group 
of people in which the 
desire for harmony or 
conformity in the group 
results in an irrational or 
dysfunctional decision-
making outcome

Groupthink



Collective Intelligence?

Mob mentality, also called 
as herd mentality, describes 
how humans adopt 
behaviors, buy 
merchandise, and follow 
trends based on their circle 
of influence. It explains how 
one's point of view can be 
easily altered by those 
around them.

Mob Mentality



Popular Delusions and the 
Madness of Crowds
Economic bubbles
Alchemy & Psuedoscience
Witch hunts
Prophecies







Salem Witch Trials







Wisdom of Crowds

Requirements for crowds to be wise:
Diversity of Opinion
Independence
De-centralization 
Aggregation



Groups / Crowds

Employees of a business
Participants in a poll
Sports fans betting on games
Independent stock market investors
Internet users linking to sites
Citizens in a democracy



Ways of aggregating collective intelligence

Point spreads / parimutuel odds
Stock prices 
Futures contracts
Voting
Computer algorithms, interfaces





Disaster Response: Better maps from Crowdsourcing 

Robert MunroJan 12, 2010 Jan 23, 2010



Disaster Response: The responders don’t speak Kreyol

Fanmi mwen nan Kafou, 24 Cote Plage, 
41A bezwen manje ak dlo

Moun kwense nan Sakre Kè nan 
Pòtoprens

Ti ekipman Lopital General genyen yo
paka minm fè 24 è

Fanm gen tranche pou fè yon pitit nan 
Delmas 31

My family in Carrefour, 24 Cote Plage,41A 
needs food and water

People trapped in Sacred Heart Church, 
PauP

General Hospital has less than 24 hrs. 
supplies

Undergoing children delivery Delmas 31



Workers collaborated to find 
locations:
Dalila: I need Thomassin Apo please
Apo: Kenscoff Route: Lat: 
18.495746829274168, Long:-
72.31849193572998
Apo: This Area after Petion-Ville and 
Pelerin 5 is not on Google Map. We have 
no streets name
Apo: I know this place like my pocket
Dalila: thank God u was here

Feedback from responders:
"just got emergency SMS, child delivery, 
USCG are acting, and, the GPS 
coordinates of the location we got from 
someone of your team were 100% 
accurate!"

Disaster Response: Maps + Translation + Local Knowledge

Robert Munro



Disaster Response testimonials 

Clark Craig of the Marine Corps: 
“I cannot overemphasize to you what the work of the Ushahidi/Haiti has provided. It is 
saving lives every day.” 
Secretary of State Hillary Clinton: 
“The technology community has set up interactive maps to help us identify needs and 
target resources. And on Monday, a seven-year-old girl and two women were pulled 
from the rubble of a collapsed supermarket by an American search-and-rescue team 
after they sent a text message calling for help.”
Craig Fulgate, FEMA Task Force: 
“[The] Crisis Map of Haiti represents the most comprehensive and up-to-date map 
available to the humanitarian community.”
Ushahidi@Tufts :
“The World Food Program delivered food to an informal camp of 2500 people, having 
yet to receive food or water, in Diquini to a location that 4636 had identified for them.”

Robert Munro



Citizen Science



NASA Clickworkers (2000)

NASA showed that public volunteers could do routine science analysis that would 
normally be done by a graduate student working for months on end. From 11/2000 to 
1/2002, they had 101,000 clickworkers volunteering 14,000 work hours, 612,832 
sessions, and 2,378,820 entries!

We try to have several people cover each region on Mars so that we can compute a 
consensus, throwing out any mistaken or frivolous entries and averaging out the 
inaccuracies. 

Here are all 
the clicks we 
received for 
this region Here is the consensus



NASA Clickworkers (2000)

Mars age map produced directly from clickworker inputs.

Mars age map produced from scientists

Color guide: red=heavily cratered (old), green=medium, violet=lightly cratered (young).



Zooniverse

https://www.zooniverse.org

https://www.zooniverse.org/


Zooniverse

https://www.zooniverse.org

https://www.zooniverse.org/


Longitude rewards









Games with a Purpose









Real or Fake Text?

How good are you (and 
other humans) at 
knowing when text has 
been written by a 
computer? Is the 
computer better at 
generating convincing 
text if the topic is news, 
or short stories, or 
maybe presidential 
speeches?

http://roft.io

http://roft.io/


Know Your Nyms?

https://www.know-your-nyms.com

https://www.know-your-nyms.com/


Implicit Work



CAPTCHA









Microwork











Postmark City: Barre      

Postmark State: MA         

Postmark Date: Oct-11   

Postmark Year: 1886      

Stamp: 1c          

$ 0. 01



Ethical Questions about Amazon Mechanical Turk



Ethical Questions about Amazon Mechanical Turk
Here's an excerpt from an IRB application Chris Callison-Burch posted - "We will pay 
participants small sums of money to complete our tasks, ranging from $0.01 to $1. All 
participants can choose for themselves whether the compensation is fair, and opt not to do it if 
they deem the compensation to be too low. Amazon's Mechanical Turk has many other 
researchers and companies offering tasks, so we will offer compensation that is similar to what 
others offer."

He first refers to Amazon's Mechanical Turk as "an online labor market." And that, I agree with. 
It is an online labor market.

Requesters like him, and CrowdFlower, collude, explicitly or implicitly, to keep wages at a 
substandard level that is compatible with existence standard.

Unlike Jewels, I don't blame workers for taking low paying jobs. I can't blame a person for being 
needy enough to take what amounts to a crust of bread. I blame Chris Callison-Burch, and 
others like him, for keeping the standard wage at crust of bread level.



Ethical Questions about Amazon Mechanical Turk
I tried one of those to see, I gave it up at 4 minutes in and about 2/3 of the way through. For 
the whole hit, I'd have taken about 6 minutes. 10 hits an hour - $1.70 an hour. Restricted to 
U.S. residents.

This is far too low to be considered a fair wage for a U.S. resident. My performance may be 
very far off from what others can do. Perhaps I took 4 times or more as long as an average 
worker would.

My complaint is that any U.S. requester knows what wage rate is required for a U.S. 
resident to survive. We may not agree on an exact number. But as they say, I know a fair 
wage when I see it, and this is not it.

Mturk is actually much smaller than what it can appear to be. Something close to requester 
monopoly has the power to keep wages low. Requester co-operation, explicit or implicit, 
reinforces this.

Chris Callison-Burch is not unaware, I think, of the mechanics of the wage structure of Mturk.







America’s Gig-Based Economy Gets Zero Stars | Full Frontal - Mar 11, 2020



Use Cases



Use of MTurk-like systems in research

Participant pool for user studies, polling, cognitive science experiments
Annotation for machine learning tasks like computer vision or NLP
Human Computer Interaction: worker pools are hardwired into the UI
New Programming Languages Concepts 
Study markets themselves for economics research, cost-optimization



Crowdsourcing and the Social Sciences

Examples from Gilad Fili Feldman’s blog: http://mgto.org/

Social Psychology
From Buhrmester, Kwang, & Gosling (2011, Perspectives on Psychological Science) Amazon’s 
Mechanical Turk: A New Source of Inexpensive, Yet High-Quality, Data? :
Findings indicate that: (a) MTurk participants are slightly more representative of the U.S. population 
than are standard Internet samples and are significantly more diverse than typical American college 
samples; (b) participation is affected by compensation rate and task length but participants can still be 
recruited rapidly and inexpensively; (c) realistic compensation rates do not affect data quality; and (d) 
the data obtained are at least as reliable as those obtained via traditional methods.

Economics
From Horton, Rand & Zeckhauser (2010, Experimental Economics) – The Online Laboratory: 
Conducting Experiments in a Real Labor Market :
Online experiments can be just as valid as laboratory and field experiments, while requiring far less 
money and time to design and to conduct. We describe the benefits of conducting experiments in online 
labor markets and we replicate three classic experiments. 

Clinical Psychology        Management/Cognition        Theoretical Biology

http://personal.stevens.edu/~ysakamot/creativity/turk%20perspectives.pdf
http://arxiv.org/pdf/1004.2931


Study Markets Themselves

What predictions of economics hold true on MTurk?
What incentives can we give to increase throughput, quality, worker retention? 
What is the cost-optimal solution to a problem?
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Annotation for machine learning / 
artificial intelligence tasks



“We decided we wanted to do something that was 
completely historically unprecedented.  We’re going to 
map out the entire world of objects.”  The resulting 
dataset was called ImageNet.



Trail Bike

Motorbike

Moped

Go-cart

Helicopter

Car, auto

Bicycle



Human Computer Interaction

VizWiz - best paper 
award at UIST 2010-
Mobile service that 
aids bind uses with 
“visual questions” in 
near-realtime

https://www.youtube.com
/watch?v=EtfriMJQ0_M

https://www.youtube.com/watch?v=EtfriMJQ0_M


New Programming Languages Concepts



New Programming Languages Concepts



What will we cover in this 
class (and should you 
take it)?



Topics

Taxonomy of crowdsourcing and human computation
Crowdsourcing platforms like Mechanical Turk and CrowdFlower
Programming concepts for human computation
The economics of crowdsourcing
Crowdsourcing and machine learning
Applications to human computer interaction
Crowdsourcing and social science



Who should take this class

Anyone who wants to be on the cutting edge of this new field
Entrepreneurial students who want to start their own companies
Students from the business school who want to experiment with 
markets
Students from the social sciences who want to conduct large-scale 
students with people



Homework assignments

Weekly assignments Writing and Coding

Video presentations Company profile,  
project pitch

Final project Self-designed, group
projects

Final presentation Show off your work

Participation Help write & improve 
lecture notes



Example Final Project

https://vimeo.com/334828345

https://vimeo.com/334828345


Example Final Project

https://vimeo.com/334843343

https://vimeo.com/334843343


How much programming is required?

Programming assignments are in Python

We provide code that you modify

We want everyone to be able to participate, regardless of 
programming experience

For most assignments, you can work with partners (turn in only one 
assignment - you’ll both get the same grade)



What will you get out of this class?

Understanding of an emerging field of CS

Basic python and machine learning skills

Ideas that you could transform into a startup company or academic 
research

A new way of thinking about collective decision making by companies 
and countries



Associate Professor in CIS
Undergrad from Stanford in Symbolic 

Systems
PhD from University of Edinburgh in 

Informatics
Research Faculty at Johns Hopkins 

University
Research Interests: Crowdsourcing, 

Natural Language Processing

Chris Callison-Burch
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HW: Sign up to be a 
Mechanical Turk 
Worker
crowdsourcing-class.org


