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What is Crowdsourcing?

Outsourcing
> Allocates work to a defined organizational entity

Crowdsourcing
> Allocates work to an unorganized collection of individuals




A NEW YORK TIMES BUSINESS BESTSELLER
“As entertaining and thought-provoking as The Tipping Point by
Malcolm Gladwell. . . . The Wisdom of Crowds ranges far and wide.”
I W I f I —The Boston Globe

OF CROWDS
What does it mean? JAMES

> Two heads are better than one SUROWIECKI

A famous example: Wikipedia

But it does not mean it always works (video).
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Challenges To Manage Crowds

How to recruit crowds?

How to retain crowds?
What contributions can crowds make?

How to combine crowd contributions®

How to evaluate crowds and contributions?




How To Recruit Crowds?

An equivalent question:
What benefits can the crowds get?

* Making money

* Learning new knowledge

* Playing games

- Being able to use other services




Making Money

Amazon Mechanical Turk (500K+ workers¥*)

Already have an account?
Sign in as a Worker | Requester

amazonmechanlcalturk

tificial Artificial Intelligence

| Your Account | wuTs Qualifications

Introduction | Dashboard | Status | Account Settings

Mechanical Turk is a marketplace for work.
We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it's convenient.

694,300 HITs available. View them now.

Get Results
from Mechanical Turk Workers

Ask workers to complete HITs - Human Intelligence Tasks - and
get results using Mechanical Turk. Get Started.

Make Money
by working on HITs

HITs - Human Intelligence Tasks - are individual tasks that
you work on. Find HITs

As a Mechanical Turk Worker you: As a Mechanical Turk Requester you:
+ Have access to a global, on-demand, 24 x 7 workforce
* Get thousands of HITs completed in minutes

« Pay only when you're satisfied with the resuits

« Can work from home
« Choose your own work hours
« Get paid for doing good work

Work Earn Fund your Load your
mtereshng task money account

©®0

ar loarn mare ahaut hainn 3 Warkar

msuls

>‘>Q

* https://requester.mturk.com/tour
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amazonmechanical turk f— 473,182 H1Ts
- — Artificial Artificial Intelligence

Your Account | HITs Qualifications . Jijzble now

To You | HITs Assi To You

AllHITs | HITs

TS ™ contai {

Timer: 00:00:00 of 2 minutes

Total Earned: Unava
Total HITs Submitted: 0

Want to work on this HIT?

Requester: Jon Breli Reward: $0.01 per HIT  HITs Available: 1  Duration: 2 minu

Identify if two receipts are the same
Qualifications Required: None

Are these two receipts the same?
YES NO

Receipt 1 i ) Receipt 2

314-434
e s o wumms 3146 w“
WAIE TR TS g
Sprm £ 499523
TAX A=7.425% \\ 0.

e |

FITR T é'ﬁm' WIN 4% "““
R, 4

R per. T

B | 4




Learning New Knowledge

Learning a new language
while helping to franslate the web

duolingo




Playing Games

Playing a game
while helping to Labeling
images
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For Using Other Services

Everyone has been recruited!

The Norwich line steamboat train, from New- Google  jiannan wang
London for Boston, this ran off the track
seven miles north of New-Londbn. All Maps News Images Videos More v

About 53,100 results (0.52 seconds)

morning

Jiannan Wang - Computing Science - Simon Frag
https://www.sfu.ca/computing/people/faculty/jiannanwang.htmi
Jiannan Wang. Computing Science is pleased to welcome our new
Wang who joined us in Jan 2016.

Type the two words: ’:J . .
o re CAPTCHA Jiannan Wang's Homepage
[ https://www.cs.sfu.ca/~jnwang/publications.html v
9 Sanjay Krishnan, Jiannan Wang, Eugene Wu, Michael J. Franklin,

Interactive Data Cleaning For Statistical Modeling. VLDB 2016 ...
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How To Retain Crowds?

Ownership

> E.g., co-founder, co-contributor
Time-constrained Bonus

> E.g., S100 for staying ten days
Reputation

. : : M

- Beginner = Skilled = Experienced = Expert |=]stackoverflow

Leader Board ™y

-#1 Mike, #2 John, #3 Tom, ... topcoder”




What contributions can
crowds make?
Far beyond the imagination

> Protein structure prediction
> Creating digital artworks

10, ooo Cents > -

Bl 3392350140

b RM




How to Combine Crowd
Contributions?

Automatic
> £.g., Majority Vote

Manuadl
- E.g., Reportto a higher level




How to Evaluate Crowds and
Contributions?

Task Redundancy
> Multiple answers + EM algorithm

Hidden Ground Truth

Peer Evaluation
> Asking crowds themselves to evaluate each other




Crowdsourcing + Data Management
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o %(?K)DaddyTM

mn Microsoft

Industrial Surve
)4 amazon

Company Team

Amazon Product classification

Captricity =~ Focus of large part of company

Dropbox Single person consulting several teams  Multi-case user / Internal provider
Facebook  Entities team Multi-case user

Flipora Startup CTO

GoDaddy  Small business data extraction Multi-case user

Groupon Merchant data team Multi-case user

Google Internal crowdsourcing team

Google Web knowledge discovery team

LinkedIn Single person consulting several teams  Multi-case user / Internal provider
Microsoft ~ Internal crowdsouricng team Internal provider

Microsoft ~ Search relevance team

Youtube Crowdsourcing team

Persona
Largely single-case user Yo u Tu h e
Largely single-case user

Google

Multi-case user fucebOOk -pa p.l,rICI.I.y

Internal id
Mulrtlil-caz::e: r GROUPON

e nen Linked [l <@ Dropbox

Adam Marcus, Aditya Parameswaran. Crowdsourced Data Management: Industry and Academic Perspectives. FTDB 2015 15




Use Cases

Classification 12

Entity resolution
Data cleaning
Ranking

Spam detection

Data extraction

o o OO0 1 U1 O

Text generation
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Classification

Examples
> Infer a user's gender or job from a social media profile
> Infer a business’s category (e.q., dry cleaner or restaurant)
> Sentiment analysis on product reviews
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Entity Resolution

Finding different records that refer to the same
real-world entity

Simon Fraser University Simon Fraser U.

/




Data Cleaning

Detecting and removing data errors (missing
values, inaccurate values, etc.

> Cleaning knowledge graph
- Verifying business information

Little Sheep Mongolian Hot
Pot

G Best Of Groupon

© 1411 156th Ave NE, Bellevue, WA 98007 Directions Q, +14256531625

&3 View Website
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Google

(-

larry page

Al News Images  Videos  Books  Morev  Search tools

About 24,400,000 results (0.50 seconds)

Larry Page - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/Larry_Page v Wikipedia

Lawrence "Larry" Page (bom March 26, 1973) is an American computer scientist and an Intemet
entrepreneur who co-founded Google Inc. with Sergey Brin in ..

Sergey Brin - PageRank - Carrie Southworth - Marcon Prize

Larry Page - Forbes

www.forbes.com/profile/larry-page/ ¥ Forbes +

Larry Page sits at the helm of Alphabet, the parent company of Google, healthcare division Calico,
smart home appliance division Nest and more. Page was ...

Larry Page - Google+
https://plus.google.com/+LarryPage v

Hey +Larry Page ! How are you doing? | have a suggestion to you. Google is the only company | have

seen it starts offering ts products at an excellent level and ...

Larry Page - Engineer, Inventor - Biography.com
www.biography.com/people/larry-page-12103347 v

Aug 11, 2015 - You don't need a search engine to find out all there is to know about Larry Page, co-
founder of Google. Just come to Biography.com!

Larry Page: The Untold Story - Business Insider

www, y-page-the-untold-story-2014-4 v Business Insider

Apr 24, 2014 - One day in July 2001, Larry Page decided to fire Google's project managers. All of them.

It was just five years since Page, then a 22-year-old ..

Knowledge Graph

L5 B8

Larry Page <

Chief Executive Officer of Alphabet Inc.

More images

Lawrence "Larry" Page is an American computer scientist and an Intemet
entrepreneur who co-founded Google Inc. with Sergey Brin in 1998. Page
is the chief executive officer of Google's parent company, Alphabet Inc.
Wikipedia

Born: March 26, 1973 (age 43), East Lansing, M|

Net worth: 39 billion USD (2016) Forbes

Spouse: Lucinda Southworth (m. 2007)

Organizations founded: Google, Alphabet Inc.

Education: East Lansing High School (1987-1991), More




Ranking

Examples
> Evaluating / tuning search engine
> |dentify high-quality articles to recommend to users




Spam Detection

Examples
> Web spam, email spam, comment spam
- licit search engine optimization (seo) schemes




Data Extraction

Examples
> Digitizing paper forms
> Extracting structured data from Web page
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SF U Rttt

Computing Science

HOME Home / People / Faculty

ABOUT COMPUTING SCIENCE FACULTY

CONTACTUS.

A-ZDIRECTORY  SIGN:iNhissite  SFU.ca

Seone Emeriti Faculty Members [l Adjunct Professors m

Faculty
GREG BAKER, SENIOR LECTURER

Staft
Area:

struction

Graduate Students.
Profile & Contact Information | Home Page

University Research Assaciates

EbcolEppich Visiting Researchers
Alumni
PROSPECTIVE STUDENTS
PETRA BERENBRINK, PROFESSOR
CURRENT STUDENTS

Area:
RESEARCH of dynamic processes.

TS Profile & Contact Information | Home Page
NEWS & EVENTS

INTRANET
ANDREI BULATOV, PROFESSOR

‘Area: Constraint Sasisfaction, Complexity of Computation

Profile & Contact Information | Home Page

- | BOBBY CHAN, LIMITED TERM LECTURER
Area: nstruction

Profile & Contact Information

BRAD BART, SENIOR LECTURER
ASSOCIATE DIRECTOR

Area: Instruction

Profile & Contact Information | Home Page

BINAY BHATTACHARYA, PROFESSOR
ACTING GRADUATE PROGRAM DIRECTOR

Area: Computational Geometry, Pattern Recognition

Profile & Contact Information | Home Page

ROBERT D. CAMERON, PROFESSOR
Area: Software Engineering Languages; Electronic Publication

Profile & Contact Information | Home Page

W PARMIT CHILANA, ASSISTANT PROFESSOR
B e Human-Computor ntraction

(W Profle & ContactInformation

®




Text Generator

Examples

>Researching a company or product and writing a blurb about it
> Summarizing news articles

> Rewriting existing content




Conclusion

What is crowdsourcing?
> Alocates work to an unorganized collection of individuals

Challenges and solutions to manage crowd workers
> Crowd recruitment/retainment/contributions/combination /evaluation

Crowdsourced data-management problems

> Classification, Entity Resolution, Data Cleaning, Ranking, Spam Detection, Data
Extraction, Text Generation




Requirements for next week

For presenters

- Assume it’s your own paper

Do (at least) one practice talk

- Give enough background knowledge

-Pay attention to your time ( 35mins + 15mins Q&A)

For the audience
-Do (at least) one pass over each paper
-Prepare (at least) one question




Two more things

Mon CrowdDB: Answering Queries Using Crowdsourcing Sima [slides]
9/19 —TurKits . .
Systems and Read the Turkit paper in class .
P i [slides]
rogramming
Wed RERS CrowdForge: crowdsourcing complex work Han Bao
9/21 [slides]

Learning the basics of Python by Oct 1
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