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“Amazon Remembers”

I See something you B A— Satteags] See reminders
3 want to remember v ;

J. Pontin. Artificial Intelligence, With Help From the Humans. NY Times (March 25, 2007)
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Amazon Mechanical Turk (MTurk)

Make Money
by working on HITs

Ask workers to complete HITs - Human Intelligence Tasks - and

HITs - Hurnan Intelligence Tasks - are individual tasks that - ) 2
get results using Mechanical Turk. Get started.

you work on. Find HITs now.

As a Mechanical Turk Worker you: As a Mechanical Turk Requester you:
® Can work from home

e Choose your owhn work hours

e Get paid for doing good wark ® Pay only when you're satisfied with the results

Find an Work Fund your Load your Get

interesting task account tasks results

| Find HITs Now | | Get Started

* “Micro-task” crowdsourcing marketplace
* On-demand, scalable, real-time workforce
* Online since 2005 (and still in “beta”)

* Progammer’s APl & “Dashboard” GUI
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From Outsourcing to Crowdsoucing

Mechanical Turk Tracker

What type of graphs?

http://www.mturk-tracker.com (P. Ipeirotis’10)

From 1/09 —4/10, 7M HITs from 10K requestors
worth $500,000 USD (significant under-estimate)
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Who are
the
workers?

 A. Baio, November 2008. The Faces of Mechanical Turk.

e P.Ipeitorotis. March 2010. The New Demographics of

Mechanical Turk

* J.Ross, et al. Who are the Crowdworkers?... CHI 2010.
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http://waxy.org/2008/11/the_faces_of_mechanical_turk
http://behind-the-enemy-lines.blogspot.com/2010/03/new-demographics-of-mechanical-turk.html
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Road Map

 Example and Introduction

* Crowdsourcing

* Human Computation

* Rethinking Application Design
* The Road Ahead

* Wrap-up
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Crowdsourcing
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Crowdsourcing

* Take a job traditionally
performed by a known agent 9

(often an employee) CROWDSOURCING
e Qutsource it to an undefined, |[HRRRRATR.

generally large group of

people via an open call

A N\ -
‘ e &

«

* New application of principles
from open source movement
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For details, analysis, and discussion go to:

www.crowdsourcingresults.com -
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Common Crowdsourcing Tasks and Examples i

3D object design
Advertising

Business ideas
Clothing
Consumer research

Crisis information @& ushahidi

Data analysis
Fact checking
Graphic design

-
(]

Human reading

Investigative reporting theguardian
Journalism
Lending = -
Mapping ;:'
Movie reviews m
Music [ 4F) musiconen
Observation GALAXY Z&O

Patent research (e —
Philanthropy
Political activism

Product design MuJi
Proofreading e
Scientific problems ‘
Software
tware development = [ mantstoder ]
¢ ware testing
¢ ck picking [(Partcatccracy ]
Jslation facebook.
s
orogramming current
V' rd of mouth

\ ting and editing




Other Crowdsourcing Examples
SAILOR MISSING SINCE 1/28/07

Please contact the United States Coast Guard with any information.

Wired Article NY Times Article Ongoing Effort [I'd Like to Help! Print a MISSING Poster

nination Done! We've examined more than 560,000 images from 3 satellites, covering nearly 3,500 square miles of ocean! We curren
- - - - |

IAsk 500 People
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The Mechanical Turk

I o4
b i LRt )

5 Ty !l("‘ 'i‘{" "
R lk{hﬂ&n?lﬁmsii |

The original, constructed and i e
unveiled in 1770 by Wolfgang amazon mechanical tur

von Kempelen (1734-1804)
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The Turing Test (Alan Turing, 1950)
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Security Check

Enter both words belo parated by a space,
Can't r':ad this? T

of

'5Rx ORG

E'II r|||+ |||||-I +f'lF||- |r| llllur tlrll" 2 F
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The Turing Test (Alan Turing, 1950)
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What is a Computer?

com-put-er <) ELd

[kuh m-pyoo-ter] | 7| Show IPA

—noun
1. Also called processor. an electronic device designed to
ept data, perform prescribed mathematical and logical
operations at high speed, and display the results of these
operations. Compare analog computer, digital computer.

Origin:
1640-50; com er— ; compare Middle French computeur

—Related form
com-put-er-like, adje
non-com-put-er, adje«
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WHEN COMPUTERS

e What was old becomes new

* “Crowdsourcing: A New
Branch of Computer Science”
(March 29, 2011)

’I;auida“llangﬁer
e
Princeton University Press, 2005
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Davis et al. (2010) The HPU.

Bxb.tldc

N?mory
'E'M
romwo (System) Bus ﬂ
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Human Computation

People become ‘computists’ once more

— Do tasks computers cannot (do well)
1. Detect robots (Captcha — “reverse Turing test”)

2. Micro-tasks and data labeling (at scale)

— Game changer for improving practical Al: starving for data

3. Rethink what is possible in application design

— Integrate CPU + HPU = new capabilities

April 15, 2011 Matt Lease - ml@ischool.utexas.edu
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Blending Automation &
Human Computation
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Soylent: A Word Processor with a Crowd Inside

 Bernstein et al., UIST 2010

Be able to' is unnecessary.: let people

allow peopie to control

The Human Macro -
Write a request: =
Find Creative Commons figure for paragraph == n
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http://projects.csail.mit.edu/soylent/
http://projects.csail.mit.edu/soylent/

Translation by monolingual speakers

* C. Hu, CHI 2009

Source Language Target Language

1 Vote

MT and 2 Identify error spans
word a“gnmem

Crowd 3 Create new translation
Tasks: candidates

1 Vote

2 Paraphrase

3 ' Explain errors

repeat ...

April 15, 2011 Matt Lease - ml@ischool.utexas.edu
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http://www.cs.umd.edu/hcil/monotrans/

fold.it

e S. Cooper et al. (2010).

Rank: 17 Score: 9092
48: Pro Peptide
v Group Competition

# Geosp Name Scace

§ Beshelex
¥ Puyw Competition

Shake W Oex loda  Reset Maouse
Sdecharn 8 one  nd Bands  Purste Help
A Mtioss > Matory > View » i
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http://fold.it/portal/

Invisible By-product

C IR AT R IR o DR\

reCAPTCHA

( re CAPTCHA -

L. von Ahn et al. (2008). recaptcha... In Science.
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CrowdSearch and mCrowd

* T.Yan, MobiSys 2010

A
\

' : : A
MCrowd. Mobile crowdsourcing to sense and protect the planet.
‘ \ ! \ (

)

|
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http://crowd.cs.umass.edu/
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Wisdom of Crowds Computing

Pre-conditions

* Diversity THE WISDOM

* Independence OF CROWDS
R JAMES

* Decentralization SUROWIECK]!

* Aggregation

Input: large, diverse sample
(increases likelihood of overall pool quality)
Output: consensus, selection, distribution
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Unreasonable Effectiveness of Data

\ENVERIGCERVE O ELE
changed how we train
learning systems

— Banko and Brill (2001).
Human Language Tech.

— Halevy et al. (2009). IEEE
Intelligent Systems.

10 100
Size of Training Corpus (Milons of Words)

How might access to cheap & plentiful labeled data
change the balance again?
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CrowdForge: MapReduce for
Automation + Human Computation

Partition : ' :
Map

The Empire ...most popular The Statue of
State Building ones include the Liberty has
celebrated its Empire State become an

75th Building, the American symbol

Anniversary Statue of Liberty of freedom and

on May 1, and the Grand welcome to the
2006. Central Terminal. immigrants

Reduce
(paragraph)

Ask most people who plan to travel to New York City what
they want to see while they are there and invariably you will
hear about the top tourist attractions: the Empire State
Building, the Statue of Liberty, and the Grand Central
Terminal, with the Empire State Building probably coming in
as number one on the list of "must see" for visitors to the city.
No wonder: the Empire State Building has a long history,
having celebrated its seventy-fifth anniversary on May 1,
2006. Yet the Statue of Liberty is also a popular tourist
destination.
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http://borismus.com/crowdforge/
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Wrap-up
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Conclusions

e Shift in practice that’s here to stay

— Fast, cheap, easy: collect data or do work

— Emerging phenomenon to study and guide

* New capabilities in application design from

automation + human computation

* Hot area, fast changing, many open problems
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Thank You!

e Students
— Catherine Grady (iSchool)
— Hyunjoon Jung (ECE)
— Adriana Kovashka (CS)
— Abhimanu Kumar (CS)

* Omar Alonso, Microsoft Bing
* Support CrowdFiéwer

— John P. Commons

ir.ischool.utexas.edu/crowd

UT Mechanical Turk & Crowdsourcing Google Group
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http://crowdflower.com/
http://ir.ischool.utexas.edu/crowd
http://groups.google.com/group/ut-turk-users
http://groups.google.com/group/ut-turk-users
http://groups.google.com/group/ut-turk-users
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Resources & Upcoming Events

Special issue of Springer’s Information Retrieval
journal on Crowdsourcing (papers due May 6, 2011)

Upcoming Conferences & Workshops

e 39 HCOMP at AAI 2011

CHI 2011 Workshop (proceedings online)
SIGIR 2011 Workshop

TREC 2011 Crowdsourcing Track
CrowdConf 2011 (TBA)
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http://ir.ischool.utexas.edu/irj-crowd-cfp.pdf
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AAAI-HCOMP
AAAI-HCOMP
AAAI-HCOMP
AAAI-HCOMP
http://crowdresearch.org/
https://sites.google.com/site/treccrowd2011/
https://sites.google.com/site/treccrowd2011/
https://sites.google.com/site/treccrowd2011/
https://sites.google.com/site/treccrowd2011/
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Snow et al. (2008). EMNLP

Word Similarity ITA

e T ep—————————
: /MQ
2 4 G 8 10

* 5 Tasks
— Affect recognition
— Word similarity
— Recognizing textual entailment RTE ITA
— Event temporal ordering B %

— Word sense disambiguation 2 fﬂ

e 22K labels for S26 — T

* high agreement between Turk S
annotations and expert “gold” labels

correlation

annotations

accuracy
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Example — Dialect Identification

Help Classify Arabic into Dialects!

o understand the different bocal Arabic dadects (G - »+) and can distnguish them from

each

sezdence

w much dialect Gu%<) s i the sentence, and then

Arabic dalect the wnter mtends

alstmed Copot Form

Perpesws of reascch wndy o
SEaIIoC TiEN: te Zau el

Szt Alfuccgt 2wt
=64 beat Yo banse e

By Thvs v 1ot S gmrticyariag e ==

Volustary partuiparmn ¥

treme wiadow

Wow mmuy ond voun puiricepaton of Yes 30 oot Trw siegan

ST ALY D P ERTTE IRRALM o

Coaftdearaliey T ¥ \Seszfnzg wArTTaTes OgT S
b Sucirmed o o TeREben

=0 veed | quare
3 Fophin Uwrwnsy

Cheking ex (s “Acope ITT™ bumes adcmn 2=
S0 A 8 FETS AT 18 et rady

EAD the folowing wcanons, otherwise vour work mraght be rejected

evantoe is Levantine

but ALS

s Levantme That's m the map

o Maghreln les Moroccan, but ALSO. Algerian = Maghrebe, Tunissan 1s

hrebt, and Libvan is Maghrebd That ies are purple o the may

o1 " (3 vO 1 s . ! If the writer wa

trying to write in |

No diabect, even f it has some lhrag mmistaices
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Example — Spelling correction

Fvaluate a Spelling Correction for a Product Search Query
Instructions

agine that » u - - U s or & te e wte Duppest

GOOD cr BAD. 1 s t n gives th or are not nkar weh the search terms, select I DON'T KNO'

wvaluat

{ speling

enema

Home Enema

"

PEERRNEE .

the suggested speling o

Nt sure I the augg
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Kovashka & Lease, CrowdConf’10

\\v\

5
\. L_\\&- -

shic style in the painbings above?

Neither similar nor dissimilar
awhat diesimilar

fary dissimilar
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Models & Incentives

* Pay (e.g. MTurk)

* Fun (or avoid boredom)
* Socialize

* Earn acclaim/prestige

e Altruism

e Learn something new (e.g. English)

* Invisible by-product (e.g. re-Captcha)

* Create self-serving resource (e.g. Wikipedia)

Multiple incentives are often offered in tandem

April 15, 2011 Matt Lease - ml@ischool.utexas.edu 11



&

Altruism e e

e Contribute knowledge

* Help others (who need knowledge)

5 right = 50 grains

* Help workers (e.g. SamaSource)

* Charity PN

Play and feed hunary
people

YAHOO!, ANSWERS

Example of Community Question and Answering

WIKIPEDIA

The Free Encyclopedia
April 15, 2011 Matt Lease - ml@ischool.utexas.edu 42




Games with a Purpose (L. von Ahn)

— Players have fun, creators get data as by-product

What do you see?

S0

gwap

* distinct from Serious Gaming / Edutainment
— Player learning / training / education is by-product
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http://espgame.org/gwap/
http://espgame.org/gwap/gamesPreview/espgame
http://fold.it/portal/

Worker Demographics

CHRISTINE DURST and MICHAEL HAAREN

Y 2008_2009 Studles fou nd authors of The 2-Second Commute

less global and diverse WORK
AT

than previously thought

s HOME

— Female

— Educated

~ Bored
— Money is secondary
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2010 shows increasing diversity
47% US, 34% India, 19% other (P. Ipeitorotis. March 2010)

Gender Breakdown

® India

® United States

Household Income for US workers

O

25.00%
20.00%
15.00%
10.00%
5.00%
0.00% -

i -
) .
o P S P 5
X T N Y X

i
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Education Level

L

Some High High
Schoal

Graduste

B india

B United States

Some  Associastes Bachelors Graduste Graduaste

Schoo college,no degree degree degree degree,

degree Masters Doctorate

Household Income for Indian workers

$10,000-

514,939

$25,000-
$35,495

$60,000- $§75,000-
S74993 595,995

$40,500- $100,000-

$59,999

Lessthan

$10,000 $24,939 $145,99%

ml@ischool.utexas.edu




