
Lecture 14:
CS 5306 / INFO 5306:
Crowdsourcing and

Human Computation



Course Project: Milestones

1. Fr 3/18: Initial proposal ideas (nothing to submit in CMS)
2. Tu 3/22: Comments on classmates’ ideas (nothing to submit in CMS)

Submit as follow-ups, not as replies to others’ follow-ups

3. Th 3/24: Revise your ideas (nothing to submit in CMS)
4. Th 4/7: Project proposal (submit using CMS)
5. Th 4/21: Status report 1 (submit to TA)
6. Th 5/5: Status report 2 (submit to TA)
7. Tu 5/17: Project report (group) (submit using CMS)

Project report (individual) (submit using CMS)

Revised handout on website



Homework 1

• Galaxy Zoo task for those who couldn’t get Amazon Mechanical 
Turk accounts

• Those who did get AMT accounts do assignment as planned

• Revised assignment will go out tomorrow



Types of Collective Intelligence

• “Overt” vs “Covert”: Are human participants 
explicitly participating to achieve the collective 
outcomes, or is some form of mining of human 
activity achieving the collective outcomes

– Overt: Amazon reviews, Wikipedia

– Covert (“Crowd Mining”): Google, Amazon 
recommendations

– (Subvert: reCAPTCHA, Duolingo)
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Use Examples of Labor Markets:
Ten Thousand Cents



Use Examples of Labor Markets:
Soylent

“Soylent: A Word Processor with a Crowd Inside”

Michael S. Bernstein, Greg Little, Robert C. Miller, Björn Hartmann, Mark S. Ackerman, 
David R. Karger, David Crowell, and Katrina Panovich

UIST 2010
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Use Examples of Labor Markets:
PlateMate

“PlateMate: Crowdsourcing Nutritional Analysis
from Food Photographs”

Jon Noronha, Eric Hysen, Haoqi Zhang, Krzysztof Z. Gajos

UIST 2011



Use Examples of Labor Markets:
PlateMate

34



Use Examples of Labor Markets:
PlateMate



Use Examples of Labor Markets:
VizWiz

“VizWiz: Nearly Real-time Answers to Visual Questions”

Jeffrey P. Bigham, Chandrika Jayant, Hanjie Ji, Greg Little, Andrew Miller, Robert C. Miller, Robin 
Miller, Aubrey Tatarowicz, Brandyn White, Samual White, Tom Yeh

UIST 2010
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Use Examples of Labor Markets:
Adreneline

“Crowds in Two Seconds: Enabling Realtime Crowd-Powered Interfaces”

Michael S. Bernstein, Joel Brandt, Robert C. Miller, and David R. Karger

UIST 2011
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Use Examples of Labor Markets:
Behavioral Graph Theory

Behavioral Dynamics and Influence in
Networked Coloring and Consensus

Stephen Judd, Michael Kearns, and Yevgeniy Vorobeychik

Proc Natl Acad Sci 24 Aug 2010; 107(34): 14978-14982
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A Stylized Social Network
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What You Actually See
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Behavioral Graph Theory Experiments

• Create a graph
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Behavioral Graph Theory Experiments

• Create a graph (with 36 nodes)
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http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is pnas.1001280107fig1.jpg [Object name is pnas.1001280107fig1.jpg]&p=PMC3&id=2930545_pnas.1001280107fig1.jpg
http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is pnas.1001280107fig1.jpg [Object name is pnas.1001280107fig1.jpg]&p=PMC3&id=2930545_pnas.1001280107fig1.jpg


Small

Worlds

Family
Simple Cycle 5-Chord Cycle 20-Chord Cycle

Leader Cycle
Preferential Attachment,

n = 2

Preferential Attachment,

n = 3

../bgc/movies2/expcyc38simmedglo_slow.mov
../bgc/movies2/expcyc38simmedglo_slow.mov
../bgc/movies2/exppa38new2lowglo_slow.mov
../bgc/movies2/exppa38new2lowglo_slow.mov
../bgc/movies2/exppa38new3lowloc_slow.mov
../bgc/movies2/exppa38new3lowloc_slow.mov
../bgc/movies2/expcyc38ch5medloc_slow.mov
../bgc/movies2/expcyc38ch5medloc_slow.mov
../bgc/movies2/expcyc38ch20lowglo_slow.mov
../bgc/movies2/expcyc38ch20lowglo_slow.mov
../bgc/movies2/expcyc38ldrlowglo_slow.mov
../bgc/movies2/expcyc38ldrlowglo_slow.mov
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Behavioral Graph Theory Experiments

• Create a graph (with 36 nodes)

• Assign a person to each node

– Each person can only sees his or her neighbors, not the full graph

• Allow people to change the color of their nodes – changes are 
propagated to the neighbors

• Pay everyone money if they achieve some collective result in a 
given period of time
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Pay Everyone Money

• Consensus:
– Each subject gets $2 if everyone selects the same color within 3 

minutes

– Easy to compute

• Coloring:
– Each subject gets $2 if for entire graph no two neighbors share a 

color

– (NP) Hard to compute

• 3 minutes per game
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Other Papers

• King / Pawn

– $1 per minute for being a King with no neighboring King (“Lone 
King”)

– $0.50 per minute for being a Pawn

– $0 per minute for being a King with a neighboring King (“Fighting 
King”)

– Games last 2 minutes 
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Other Papers

• Biased voting
(the “Primary Problem”)

– Most: $1.50 blue $0.50 red (varied)

– Minority: $1.50 red $0.50 blue (varied)
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Finding 1:

• Greater connectivity makes consensus 
easier, coloring harder
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Finding 1:

• Greater connectivity makes consensus 
easier, coloring harder
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Finding 1:

• Greater connectivity makes consensus 
easier, coloring harder

• Implies that task interacts with graph 
structure
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• What is the impact of individual behavior on global outcomes?
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Finding 2:
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http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is pnas.1001280107fig5.jpg [Object name is pnas.1001280107fig5.jpg]&p=PMC3&id=2930545_pnas.1001280107fig5.jpg
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Finding 2:

• What is the impact of individual behavior on global outcomes?
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Finding 2:

• What is the impact of individual behavior on global outcomes?

• “Influence”:

– Neighborhood influence: higher if your neighbors changed colors to 
the color you’ve selected

– Outcome influence: how much time before convergence did you 
select your final color
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Finding 2:

• Frequent changing and stubbornness both negatively correlate with 
influence and convergence time

71



Finding 2:

• Frequent changing and stubbornness both negatively correlate with 
influence and convergence time

• Many graph structures not correlated with influence
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Finding 2:

• Frequent changing and stubbornness both negatively correlate with 
influence and convergence time

• Many graph structures not correlated with influence

• Implies that it is necessary to consider individual behavioral traits
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Course Project: Milestones

1. Fr 3/18: Initial proposal ideas (nothing to submit in CMS)
2. Tu 3/22: Comments on classmates’ ideas (nothing to submit in CMS)

Submit as follow-ups, not as replies to others’ follow-ups

3. Th 3/24: Revise your ideas (nothing to submit in CMS)
4. Th 4/7: Project proposal (submit using CMS)
5. Th 4/21: Status report 1 (submit to TA)
6. Th 5/5: Status report 2 (submit to TA)
7. Tu 5/17: Project report (group) (submit using CMS)

Project report (individual) (submit using CMS)

Revised handout on website


