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Website: 
https://crowdsourcing.wiki

NETS 213: Crowdsourcing 
and Human Computation



BETA COURSE: 
Honest disclaimer

• Thank you for your patience 
• Taking over from Chris 

Callison-Burch after 4 years 
• So many new developments to 

take into account 
• Neurodivergent





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
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Collective Intelligence?

Group Think Mob Mentality







Popular Delusions and 
the Madness of Crowds
• Economic bubbles 
• Alchemy & 

Pseudoscience 
• Witch hunts 
• Prophecies





"Looking back, it’s clear that 
the Beanie Baby craze was 
an economic bubble, fueled 
by frenzied speculation and 
blatantly baseless optimism. 
Bubbles are quite common, 
but bubbles over toys are 
not."









Wisdom of Crowds

• Diversity of Opinion 
• Independence 
• De-centralization  
• Aggregation

Requirements for a 
crowds to be wise



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





2010 Haitian Earthquake



Disaster Response
The maps are bad

Jan 12 Robert Munro



Disaster Response

Jan 12 Robert MunroJan 23

Better maps from Crowdsourcing 



Disaster Response

• 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

The responders don’t speak Kreyol

Robert Munro



Disaster Response

Robert Munro

Maps + Translation + Local Knowledge

(18.4957, -72.3185) 

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!" 

Apo 

Dalila 

Haiti responders 



Disaster Response
• 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



How can computer 
science and economics 
help facilitate collective 

intelligence?



Scarlatti Project
• Collecting Information on manuscripts





NASA Clickworkers (2000)

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

Here are all 
the clicks we 
received for 
this region

Here is the consensus

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!



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).







Games with a Purpose









Implicit Work



Captcha



Implicit work



Microwork











Postmark City: Barre      

Postmark State: MA         

Postmark Date: Oct-11   

Postmark Year: 1886      

Stamp: 1c          

$ 0. 01
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samasource.org
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Help African Refugees



most 
exciting

least 
exciting

Improve your sex life

Fleshmap



Dark Side of Crowdsourcing

• Surveillance 
• Alienation and Deskilling 
• Moral Valence 
• Race to the Bottom

(J Zittrain, “Minds for Sale”)



Iranian protesters appearing in widely disseminated 
online photos from the ongoing post-election 
demonstrations in Iran, are now being targeted on a 
website of the Islamic Revolutionary Guard Corps. 

The website, called ‘vortex'... shows images of 20 
people with red circles drawn around their faces 
claiming without evidence that they have been involved 
in creating “chaos” in Tehran. 

Citizens are invited to call or email if they can identify the 
people on the photos. Gerdab also claims that two of 
the people depicted have already been arrested. The 
site provides no further information about any of the 
depicted people.

http://globalvoicesonline.org/specialcoverage/iranian-election-2009/
http://globalvoicesonline.org/specialcoverage/iranian-election-2009/
http://gerdab.ir/fa/pages/?cid=407
http://gerdab.ir/fa/pages/?cid=407
http://www.globalsecurity.org/military/world/iran/pasdaran.htm


RICO/WestWorld
• (In the fictional world of WestWorld) RICO is an app used by 

individuals to accept short term and illegal work - such as 
robbing ATMs, kidnapping, and more. Users of the app are 
alerted to work that they may be qualified for.



Real Time with Bill Maher: The "Sharing" Economy – August 21, 2015 (HBO)

Bill Maher on the 
Sharing Economy



Samantha Bee on the 
Gig Economy

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

https://www.youtube.com/watch?v=u11DK9kMp5Y&t=96
https://www.youtube.com/watch?v=u11DK9kMp5Y&t=96


A DaWa-DUiYeQ AQal\ViV Rf WRUkeUV¶ EaUQiQgV RQ  
APa]RQ MechaQical TXUk 

Kotaro Hara1,2, Abigail Adams3, Kristy Milland4,5,  
Saiph Savage6, Chris Callison-Burch7, Jeffrey P. Bigham1 

1Carnegie Mellon University, 2Singapore Management University, 3University of Oxford 
4McMaster University, 5TurkerNation.com, 6West Virginia University, 7University of Pennsylvania 

kotarohara@smu.edu.sg 
 

ABSTRACT 
A growing number of people are working as part of on-line 
crowd work. Crowd work is often thought to be low wage 
work. However, we know little about the wage distribution 
in practice and what causes low/high earnings in this 
setting. We recorded 2,676 workers performing 3.8 million 
tasks on Amazon Mechanical Turk. Our task-level analysis 
revealed that workers earned a median hourly wage of only 
~$2/h, and only 4% earned more than $7.25/h. While the 
average requester pays more than $11/h, lower-paying 
requesters post much more work. Our wage calculations are 
influenced by how unpaid work is accounted for, e.g., time 
spent searching for tasks, working on tasks that are rejected, 
and working on tasks that are ultimately not submitted. We 
further explore the characteristics of tasks and working 
patterns that yield higher hourly wages. Our analysis 
informs platform design and worker tools to create a more 
positive future for crowd work. 

Author Keywords 
Crowdsourcing; Amazon Mechanical Turk; Hourly wage 

ACM Classification Keywords 
H.5.m. Information interfaces and presentation (e.g., HCI): 
Miscellaneous. 

INTRODUCTION 
Crowd work is growing [31,46]. A report by Harris and 
Krueger states that 600k workers participate in the online 
gig economy and the number is growing rapidly [31]. 
Crowdsourcing does not just enable novel technologies 
(e.g., human-powered word processing and assistive 
technologies [5,6]) that we create in the HCI community, 
but also facilitates new ways of working. Its remote and 
asynchronous work style, unbounded by time and location, 
is considered to extend the modern office work [44,46,47], 
enabling people with disabilities, at-home parents, and 

temporarily out-of-work engineers to work [1,4,39,46,65]. 

Yet, despite the potential for crowdsourcing platforms to 
extend the scope of the labor market, many are concerned 
that workers on crowdsourcing markets are treated unfairly 
[19,38,39,42,47,59]. Concerns about low earnings on crowd 
work platforms have been voiced repeatedly. Past research 
has found evidence that workers typically earn a fraction of 
the U.S. minimum wage [34,35,37±39,49] and many 
workers report not being paid for adequately completed 
tasks [38,51]. This is problematic as income generation is 
the primary motivation of workers [4,13,46,49]. 

Detailed research into crowd work earnings has been 
limited by an absence of adequate quantitative data. Prior 
research based on self-reported income data (e.g., [4,34,49]) 
might be subject to systemic biases [22] and is often not 
sufficiently granular to facilitate a detailed investigation of 
earnings dispersion. Existing data-driven quantitative work 
in crowdsourcing research has taken Whe emplo\eUV¶ 
perspective [49] (e.g., finding good pricing methods 
[36,50,61], suggesting effective task design for requesters 
[24,40]), or it characterizes crowdsourcing market 
dynamics [21,37]. Data-driven research on how workers are 
treated on the markets is missing. 

This paper complements and extends the existing 
understanding of crowd work earnings using a data-driven 
approach. Our research focuses on Amazon Mechanical 
Turk (AMT), one of the largest micro-crowdsourcing 
markets, that is widely used by industry [34,48] and the 
HCI community, as well as by other research areas such as 
NLP and computer vision [15,45]. At the core of our 
research is an unprecedented amount of worker log data 
collected by the Crowd Workers Chrome plugin [14] 
between Sept 2014 to Jan 2017. Our dataset includes the 
records of 3.8 million HITs that were submitted or returned 
by 2,676 unique workers. The data includes task duration 
and HIT reward, which allows us to evaluate hourly wage 
rates²the key measure that has been missing from the prior 
data-driven research [21,40]²at an unprecedented scale. 

We provide the first task-level descriptive statistics on 
worker earnings. Our analysis reveals that the mean and 
median hourly wages of workers on AMT are $3.13/h and 
$1.77/h respectively. The hourly wage distribution has a 
long-tail; the majority of the workers earn low hourly 

Permission to make digital or hard copies of all or part of this work for 
personal or classroom use is granted without fee provided that copies are 
not made or distributed for profit or commercial advantage and that copies 
bear this notice and the full citation on the first page. Copyrights for 
components of this work owned by others than the author(s) must be 
honored. Abstracting with credit is permitted. To copy otherwise, or 
republish, to post on servers or to redistribute to lists, requires prior 
specific permission and/or a fee. Request permissions from 
Permissions@acm.org. 
CHI 2018, April 21±26, 2018, Montreal, QC, Canada  
© 2018 Copyright is held by the owner/author(s). Publication rights 
licensed to ACM.  
ACM 978-1-4503-5620-6/18/04«$15.00  
https://doi.org/10.1145/3173574.3174023 



Reddit manhunt falsely 
accuses wrong person
• After the Boston Marathon bombing 

Redditors tried and failed to find the 
bombers by pouring over photographs 

• Sunil Tripathi, a Brown U student who 
had gone missing was falsely accused 

• Why did they fail so badly? 



How to put 
crowdsourcing 

towards good uses



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


We Will Put an Eye Tracker on Every Table! - Eugene Agichtein

Crowdsourcing and the Social Sciences

62

Motivation: Eye Tracking While Reading Motivation: Eye Tracking While Reading 

 
 
 
 
 

• Studying human parsing (e.g., ambiguity, mental 
representation,  skipping  connectives,  …) 

• Limitation:    small  scale,  carefully  constructed  “toy”  
sentences 

30 

Image credit: Kertz Lab at Brown U 

VPC Task: Eye Tracking Equipment VPC Task: Eye Tracking Equipment 

51 

ViewSer: Enabling Eye Trackinglite at Scale 
   [CHI 2011 WIP, SIGIR 2011] 

ViewSer: Enabling Eye Trackinglite at Scale 
   [CHI 2011 WIP, SIGIR 2011] 

• Motivation: self-paced 
reading for  the  “real  
world” 

• Idea: use a Viewport to 
simulate foveal vision 

• Tune ViewSer to 
approximate unrestricted 
viewing behavior 

• Implementation: server-
side, not requiring the 
user to download code. 

44 

Viewport position 

ViewSer: Enabling Eye Trackinglite 

at Scale (Agichtein SIGIR 2011, CHI 2011)



63

User studies / polling



World wide workforce

2022

904

125
25

10

4



Annotation for machine learning 
/ artificial intelligence tasks	

Is this a dog? 
o Yes 
o No 

Answer: Yes 

Task: Dog? 

Pay: $0.01 
Broker 

www.mturk.com 

 $0.01 



“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
https://www.youtube.com/watch?v=EtfriMJQ0_M
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Human Computer 
Interaction

• Soylent - a Word Processor that is made of 
people http://projects.csail.mit.edu/soylent/ 

• Uses workers on MTurk to perform several 
tasks 
• Shortn: reduce the length of a paragraph 
• Crowdproof: proofread and correct errors 
• The human macro: A natural language 

interface to making changes to a document

http://projects.csail.mit.edu/soylent/


New Programming 
Languages Concepts



New Programming 
Languages ConceptsLittle, UIST 2010

Monday, January 24, 2011



New Programming 
Languages Concepts

• Latency 
• Cost 
• Parallelization 
• Non-determinism 
• Iterative improvement



New Programming 
Languages ConceptsLittle, UIST 2010

Monday, January 24, 2011



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?



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 
• Data mining from Twitter



Who should take this class
• Students with a tolerance for disorganization 
• 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 
• Wharton students will have to fulfill "Leadership 

Requirement" 
• Students from the social sciences who want to conduct 

large-scale students with people



Course Requirements

Weekly assignments Writing and Coding

Video presentations Company profile,  
project pitch

Final project Self-designed, 
groups of 3-4

Final presentation Show off your work



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 a 

partner (turn in only one assignment - you’ll 
both get the same grade)



Example programming assignments from 
Last Year: Twitter sentiment analyzer
• The programming assignments form a sequence 

• Harvest Tweets that mention a company or 
multiple companies 

• Design a MTurk HIT to have Turkers categorize 
the sentiment (neutral/+/-) 

• Automatically grade the Turkers and analyze 
their quality / trustworthiness 

• Train a machine learning classifier based on 
the data that you collected 



Written assignments
• Become a Crowd Worker and analyze 

your experience 
• Write a company profile for a company 

that uses crowdsourcing 
• Analyze the text of the gun violence 

articles to see if there is a difference 
between how different types of shootings 
are described



Reading assignments
We will be using The 
Wisdom of Crowds 
as the course reader, 
and supplementing it 
with readings from 
academic papers. 

You will have to 
replicate one 
academic paper.





Other Companies
• Platform providers: Amazon Mechanical Turk, 

oDesk, Crowdflower 

• Creativity: Threadless, iStockPhoto, 99Designs, 
Kickstarter, quirky 

• Reviews: Yelp, RottenTomatoes, Netflix, Amazon 

• Politics / finance: in-trade, Ushahiti, Kiva 

• Marketplace disruptors: Uber, Lyft, AirBnB, 
Thumbtack



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 
• Summer internships? 
• $10,000?



Sign up to be a Mechanical 
Turk Worker 

Read “Wisdom of Crowds” 
Intro plus Chapter 1



Amazon Mechanical Turk
• Online marketplace for work 
• Turkers = Workers 
• Requesters = Employers 
• HITs = Human Intelligence Tasks 
• Qualification tests 
• Approval / rejection / block 
• Reputation system



Next week...
• Discuss your experience as a Turker 

• How much money did you make?  
• What was your hourly wage? 
• Did you find tasks that are fun? 

• Lecture on Demographics of MTurk and 
the economics of the MTurk marketplace


