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Tutorial Schedule

e 8.30-9.00 Welcome

* 9.00-10.00 Introduction to Crowdsourcing
— Extrinsic vs intrinsic motivation
— Incentives, Paid micro-task crowdsourcing
— Lab vs crowdsourced studies, Ethical concerns
— Amazon Mechanical Turk
— Example applications



Tutorial Schedule (2)

* 10.00-10.30 and 11.00-11.30 Quality Control
— Introduction to Quality Issues in Crowdsourcing
— Aspects that Affect the Quality of Results
— Understanding Worker Malicious Behavior
— Typical Quality Control Measures
— Best Practices and Design Patterns

* 11.30-12.30

— Lifecycle of a crowdsourcing experiment
— Human Computation Research Opportunities






Crowdsourcing

* Portmanteau of "crowd" and "outsourcing," first
coined by Jeff Howe in a June 2006 Wired

magazine article

 [Merriam-Webster] the practice of obtaining
needed services, ideas, or content by soliciting
contributions from a large group of people and
especially from the online community rather than
from traditional employees or suppliers



Crowdsourcing

* "Simply defined, crowdsourcing represents the
act of a company or institution taking a function
once performed by employees and outsourcing it
to an undefined (and generally large) network of
people in the form of an open call. This can take
the form of peer-production (when the job is
performed collaboratively), but is also often
undertaken by sole individuals. The crucial
prerequisite is the use of the open call format
and the large network of potential laborers.”

[Howe, 2006]



One View of Crowdsourcing

Human
Computation

Social
Computing

Collective Intelligence

From Quinn & Bederson, “Human Computation: A Survey and Taxonomy of a
Growing Field”, CHI 2011.
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Dimensions of human computation

What is outsourced

Tasks based on human skills not
easily replicable by machines (visual

recognition, language
understanding, knowledge
acquisition, basic human
communication etc)

Who is the crowd

Open call

Call may target specific skills and
expertise

Requester typically knows less about
the workers than in other work
environments

See also [Quinn & Bederson, 2012]

How is the task outsourced

Explicit vs. implicit
participation
Tasks broken down into

smaller units undertaken in
parallel by different people

Coordination required to
handle cases with more
complex workflows

Partial or independent
answers consolidated and
aggregated into complete
solution



Dimensions of human computation (2)

See also [Quinn & Bederson, 2012]

How can the process be
How are the results validated  optimized

e Solutions space closed vs. — Incentives and motivators

open — Assigning tasks to people
Performance based on their skills and
measurements/ground

truth performance (as opposed

Statistical techniques
employed to predict
accurate solutions

May take into account
confidence values of
algorithmically generated
solutions

to random assignments)

— Symbiotic combinations of

human- and machine-
driven computation,
including combinations of
different forms of
crowdsourcing



Aligning incentives is essential

Motivation: driving force
that makes humans achieve
their goals

Incentives: ‘rewards’
assigned by an external
‘judge’ to a performer for
undertaking a specific task

— Common belief (among
economists): incentives can
be translated into a sum of
money for all practical
purposes.

alGruism
reputation

freedomreciprocity
self-expression
competition

community
ausonomy

fun

Incentives can be related to
both extrinsic and intrinsic
motivations.

Extrinsic motivation if task
is considered boring,
dangerous, useless, socially
undesirable, dislikable by
the performer.

Intrinsic motivation is
driven by an interest or
enjoyment in the task itself.



Crowdsourcing Incentives

* Paid Crowdsourcing

— Competition with others (bonus payment for best
performance)

— Surveillance (check before paying)
— Solidarity (your team will receive a bonus)
— Accuracy (bonus for correct answers)
— Agreement with others (bonus for agreeing with the
majority)
* Fun (enjoyment)
* Community (belonging, desire to help)



Paid Crowdsourcing Ethics

People work full-time as crowd workers
Chinese crowdsourcing platform with 6M+ workers

Pros

— Help developing countries

— Provide cash fast to people == short-term satisfaction
— Job Flexibility

Cons

— No job security

— No social security

— Long term satisfaction? Career plans?



Academics, Do we need ethics
approval?

Are crowd workers human subjects we are
studying?

Are crowd workers freelancers/subcontractors/
employees we hire to do manual annotations?

Sheffield: University Research Ethics Committee
— Ethics application and approval

 Participants, Payment, Data confidentiality/storage

— Informed consent



Informed consent form

Purpose of the research

Who will be participating?

What will you be asked to do?

What are the potential risks of participating?

What data will we collect?

What will we do with the data?

Will my participation be confidential?

What will happen to the results of the research project?

Declaration of accepting the conditions and agreeing to
participate



Lab vs crowdsourced studies

~ew subjects vs potentially unlimited crowd
~ull control vs logs

nterviews, qualitative analysis vs questionnaires
and surveys

High quality, high motivation vs need for quality
control

ldeally lab+crowd for a social science experiment
Crowd+experts for dataset creation



Citizen Science

(EN| - Galaxy Zoo is a ZO® NIVERSE project ...justlike NAOHO

GALAXY ZOO
s

Classify galaxies

Answer the question below using the buttons
provided.

Is the galaxy simply smooth

and rounded, with no sign of
a disk?

. 5, %

Smooth Features or disk  Star or artifact

A E & ﬂ j =N
Pixels indicate Clickworker's identified craters
E:5)

Progress: of 9100

Level 5-3: Final
» Cat

Invert galaxy Image Add to my favourites

= ! Al
~
)
s B s

A Actions & Pull Tool




Citizen Journalism and Participatory
Sensing

—~__
- /Z A

You see it, you report it.
Be a Citizen Journalist.

SMS (J o 2622

.......
‘>




Innocentive.com

e Tech Innovation —@C
* via Crowdsourcing

.. Improved Barrier Layers ...
® CO m p e'l_'| 'L'| ons Keeping Food Fresh in Space

Mechanism for a Compact

[ M on eta ry | nce n'l-ive Aerobic Resistive Exercise

Device

Data-Driven Forecasting of
Solar Events

Coordination of Sensor
Swarms for Extraterrestrial
Research

https://www.innocentive.com/pavilion/NASA

Medical Consumables
Tracking

Augmenting the Exercise
Experience

Simple Microgravity Laundry
System




Question Answering Systems

< StackExchange v

QA

login careers devdays chat meta about faq

=l stackoverflow T | Users

Top Questions

interesting Pyl featured hot week month

n Random rows for a given attribute - Postgres

search

Ask Question

Hello World!

This is a collaboratively edited
question and answer site for
professional and enthusiast
programmers. lt's 100% free,
no registration required.

about » faq»

votes answers view sgl| postgresqgl 44s ago Sup3rkiddo 49
1 1 14 Branch descriptions in git, continued

vote QENENCEE views git branch| task—tracking| 48s ago manojlds 16.2k
0 0 1 Where is hostname defined for the anchor element?

votes answers view javascript 56s ago Chris Aaker 868
2 1 12 User-defined Table Variables in MySQL 5.5?

votes QEELSETE views mysql| stored-procedures| routines| 1m ago colonel_px 11
0 2 37 Closing cfpdf tag with </cfpdf> causes error

votes [ENSVEEN views coldfusion| coldfusion-8| cfeclipse| cfpdf| 1m ago Jens Wegar 81
0 0 6 cocoa memory leak by CGAffineTranform or by view

votes answers views iphonel objective-c| cocoal memory-leaksl leakl 1m ago EmptyStack 9,100

.1l CAREERS 2.0

by stackoverflow

Senior PHP Engineer
Spreetales
Los Altos, CA; San Francisco, CA

Front End Software Engineer
@Rdio

Rdio

San Francisco, CA

Senior Mobile Developer
American Public Media
Oakland, CA

Web Engineer
Monkey Inferno
San Francisco, CA
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DB specific

* Freebase / Wikidata

Data Schema Apps

An entity graph of people, places and things, built by a community that loves open data.

s Jul 4 A last T ! g
Sort bY : ;‘g wneck Facts Topics Uggr w
80 members ast week Google Refine
Arts & Entertainment . A n source power tool to f
A . EEED e
Products & Services
B AVEN - [ )
Science & Technology 35 members ast week

People
87 members

What is Freebase?

7—;711‘@;- m m Learn what an entity graph is, what

kind of information it contains, and
why you should add your datal

iy 2w | o1k
ast week Learn More »

Music
100+ members

Society

Special Interests Business
100+ members

Sports
Government

47 members

N 2. EIED B
ast week
System Freebase for Developers
— 2. CIED
Time & Space 52 members "‘"’-A—O-s ast week « powerful queryable API

e JavaScript-based hosting

108 . framework
ast week mm o libraries for other languages

All Learn More »

Transportation Books
47 members
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The Way Industry Looks At It

CROWDSOURCING LANDSCAPE *-*
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microWorkers

¢ Advanced
Human
Technologies

For details, analysis, and discussion go to:

www.crowdsourcingresults.com

Published under a Creative Commons
Attribution-ShareAlike 2.5 License

Created by Ross Dawson
Design by Daniil Alexandrov

Common Crowdsourcing Tasks and Examples )
3D object design £ Thingiverse
Advertising
Business ideas
Clothing

Consumer research

Crisis information

(@ Ushahidi
Data analysis <
PolitiFact.com

Fact checking
Graphic design

®

Human reading
Investigative reporting

Journalism
Lending _
Mapping ( Q

Movie reviews
Music
Observation

Patent research

Philanthropy
Political activism

MoveOn.org,

Product design MuJi
Proofreading ="
Scientific problems

Software

Software development

Software testing

Stock picking [(Rarketocracy |
Tagging
Translation facebook.
Trends

TV programming
Word of mouth
Writing and editing

£ BzzAgent




Taxonomies

* Doan, Halevy, Ramakrishnan; (Crowdsourcing)
CACM 4/11
— nature of collaboration (implicit vs. explicit)
— architecture (standalone vs. piggybacked)
— must recruit users/workers? (yes or no)

— What do users/workers do?

 Bederson & Quinn; (Human Computation) CHI '11
— Motivation (Pay, Altruism, Enjoyment, Reputation)
— Quality Control (mechanisms)
— Aggregation (how are results combined?)

— Human Skill (Visual recognition, language, ...)



Participatory Culture - Explicit

Home Profile Friends Inbox 16 flickr twitter

Nola D. Pup What is Twitter?
wall Info Photos You TUbe

Broadoast Yourselt

Attach g t * v e ' ‘ ‘ Twitter is a service for friends, family, and co-workers
’ to communicate and stay connected through the exchange of
. quick, frequent answers to one simple question: What are you
Roal People. Res Raviews doing?

Already hawe a0 atcomnt?

amazonmechamcal turk B O tysy

AToal Mokl Inseligence Your Acoount MITs Quanicatinns

Irtrodecton | Dashbaard | S1atus | AcComnt Settings

Mechanical Turk is a marketplace for work.
We give buginessas and developers accees 1o an on-demand, scalable workforce.
Workers salect from thousands of tasks and work whenever it's comvenient.

13,186 HITs avallable, View them now.

Make Money Get Results

by working on HITs

HTs - Maman mm\,v\'w- Tashs - are ndvwuy tasks that
you work on. End (w

As a Mechanical Terk Worker you

® Can work from hone
ChOose your own work howrs
* Gat pad for dang good werk

Ak workers to complete HITS - Muman infedpance Tasks - and
GOt ruiufts usirg Mchancad Turk. Oef alarted

As 2 Mechanical Turk Meguester you

® Havs aooess to 3 ghob o, on-demand, 24 % 7 workforce

® Get thousands of HITS comgdeted n mnutes

o Pay ondy when youire satisted with the resuks

vad your Load you

)0)9 \D .)o ' many eyes

for shared visualization and discovery

Or RN mers ANt berg A Waerker o



Participatory Culture — Implicit

John Murrell: GM SV 9/17/09

...every time we use a Google app or service, we are
working on behalf of the search sovereign, creating
more content for it to index and monetize or teaching

it something potentially useful about our desires,
intentions and behavior.

0:28 TheESPGame 0160

Taboo Words Your Guesses

CLASSIC

llllllllllllllllllllllllllllllllllllllllllllllllllllll CA S4040 UNITED STATES

PLEASE ALLOW 30 DAYS FOR SEARCH RESULTS .
[ o - - )




OCR errors: reCAPTCHA
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Games with a Purpose

* Tasks leveraging common human skills, appealing
to large audiences

— Selection of domain and task more constrained in
games to create typical UX

e Tasks decomposed into smaller units of work to
be solved independently
* Complex workflows

— Creating a casual game experience vs. patterns in
microtasks

— Single vs. multi-player



Gamification

* A human-based computation technique in
which a computational process performs its
function by outsourcing certain steps to
humans in an entertaining way



How to implement gamification

Cosmetic: adding game-like visual elements or
copy (usually visual design or copy-driven)

Accessory: wedging in easy-to-add-on game
elements, such as badges or adjacent products
(usually marketing-driven)

Integrated: more subtle, deeply integrated
elements like % complete (usually interaction-
design driven)

Basis: making the entire offering a game (usually
product-driven)

http://luxmag.com/design/a-gamification-framework-for-interaction-designers



Paid Micro-task Crowdsourcing



Example use of micro-task
crowdsourcing

* Relevance judgments

* Ontologies

* Sentiment Analysis in Social Media
* http://www.thesheepmarket.com/

draw a sheep facing To the left.

EEEEEEEEEEEEEE

ba @@




Background

A Crowdsourcing Platform allows requesters to publish a
crowdsourcing request (batch)
composed of multiple tasks (HITs)

Programmatically Invoke the crowd with APls or using a
website

Workers in the crowd complete tasks and obtain a
monetary reward

1
£ & Sou 1.
:eT:icag:k (\[) give work, r Ce CrowdSource d&? Clickworker

CrowdFlower
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Microtask Aggregators

& CrowdFlower

CrowdFlower

Business Listing Verification

SOLUTIONS SELF-SERVICE NEWS & EVENTS BLOG

Search Relevance Content Generation Custom Solutions

Product Categorization

Enterprise Crowdsourcing Solutions

CrowdFlower's technology engages a global workforce to solve your large-scale data problems.

' ’, S |
» @ o/

(J K
Business Listing Search Product Content Custom
Verification Relevance Categorization Generation Solutions
Correct inaccurate Assess the relevance of Categorize large data Get quality content in Tailored solutions to fit
business listings. your search results. sets. real time. your needs.

http://www.businesswire.com/news/home/20120207005761/en/CrowdFlower-Reports-
Revenue-300-Year-Year-300 35



Samasource.org

you send
samasource a
project

women, youth, and
refugees complete
work

!

samasource
breaks it down

Samasource

compiles work and [ delivered and helps

assures quality

work is allocated to
our service partners

your project gets

reduce poverty
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Case-Study: Amazon MTurk

Micro-task crowdsourcing marketplace
On-demand, scalable, real-time workforce
Online since 2005 (still in “beta”)
Currently the most popular platform
Developer’s APl as well as GUI



Amazon MTurk

amazon mechanical turk

Artificial Artificial Intelligence

Make Money Get Results

by working on HITs from Mechanical Turk Workers
HITs - Human Intelligence Tasks - are individual tasks that Ask workers to complete HITs - Human Intelligence Tasks - and
get results using Mechanical Turk. Register Now

you work on. Find HITs now.

As a Mechanical Turk Worker you: As a Mechanical Turk Requester you:

¢ Have access to a global, on-demand, 24 x 7 workforce

e Can work from home 1d, £¢
¢ Choose your own work hours e Get thousands of HITs completed in minutes
¢ Get paid for doing good work e Pay only when you're satisfied with the results
Find an Work Earn Fund your Load your Get
interesting task money account tasks results

@00 ©®0600
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Amazon MTurk

Requesters create tasks (HITs)

The platform takes a fee (30% of the reward)
Workers preview, accept, submit HITs
Requesters approve, download results

If the results are approved, workers are paid



MTurk is a Marketplace for HITs

All HITs
1-10 of 3454 Results

Sort by: | HITs Available (most first)

Show all detalls | Hide all detalls 12345 Next » Lagt
View 3 HIT in this qroup |
Requester: requester HIT Expiration Date: May 23, 2015 (4 weeks 1 day) Reward: $0.05
Time Allotted: 25 minutes HITs Available: 11526
A ing - April View a HIT In this group )
Requester: slee HIT Expiration Date: May 23, 2015 (4 weeks 2 days) Reward: $0.03
Time Allotted: 60 minutes HITs Available: 23887
(InvB2 View a HIT In this group |
Requester: rohzit0d HIT Expiration Date: May 22, 2015 (4 weeks 1 day) Reward: $0.00
Time Allotted: 48 minutes HITs Available: 19740
( Tue Apr View a HIT In )
Requester: Amazon Requester Inc. HIT Expiration Date: May 22, 2015 (4 weeks 1 day) Reward: $0.00
Time Allotted: 60 minutes HITs Avallable: 10734
fi oxt qes, ca View a HIT In this group |
Raquamr CogyText ln HIT Expiration Date: Apr 30, 2015 (6 days 23 hours) Reward: $0.01
Time Allotted: 10 minutes HITs Avallable: 10590
T f M View a HIT in )
Requester: Crowdsurf Support HIT Expiration Date: Apr 21, 2016 (51 weeks 6 days) Reward: $0.08
Time Allotted: 15 minutes HITs Available: 6702
Fast Fashion Taqql View a HIT in )
Requester: gavin HIT Expiration Date: Apr 28, 2015 (5 days 11 hours) Reward: $0.02
Time Allotted: 60 minutes HITs Available: 6460
View a HIT in )
HIT Expiration Date: May 10, 2015 (2 weeks 2 days) Reward: $0.00
Time Allotted: 60 minutes HITs Available: 6182
Raquaner Crowdsurf Sum HIT Expiration Date: Apr 21, 2016 (51 weeks 6 days) Reward: $0.09
Time Allotted: 15 minutes HITs Available: 6043
Requemr pX HIT Expiration Date: Apr 23, 2015 (8 hours 40 minutes) Reward: $0.10
Time Allotted: 60 minutes HITs Available: 4682
12345 Ne 5t
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Demographics of MTurk workers
in 2009

80.00%

Gender Breakdown

70.00%

60.00% -

Country of residence

40.00% -

* United States: 46.80% =«

20.00%

* India: 34.00%

0.00% -

* Miscellaneous: 19.20%

Education Level

M India

B United States

60.00%

50.00%

2013 Statistics:

30.00%

1M workers

10.00%

10% active

Some High  High Some  Associates Bachelors Graduate Graduate
School School college,no degree degree  degree, degree,
Graduate degree Masters Doctorate
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Demographics of MTurk workers
in 2009

60.00%

Household Income for US workers

25.00%

20.00%

15.00%

5.00% -

0.00% -

Year of Birth for US workers

25.00%

20.00%

15.00%

10.00%

5.00%

0.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

Household Income for Indian workers

Lessthan $10,000- $15,000-
510000 514,899 524999

525,000- 3%40,500- 580,000- $75,000- 3$100,000-
539499 559999 574999 589,999 5145999

Year of Birth for Indian workers




Demographics of MTurk workers
in 2009

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00% -
5.00% I
0.00% T T T T \ i T 1
b o e = o b b3 i b
EA ) 2 < @ =) & [ @
& < G e <
& g & & & & & & x
A9 ¢ ot o o o <
RO . N T
& K S T A S £
& a oy 5 =
~ t&p{_e’
Number of HiTs completed per week Time spent on Mechanical Turk per week
25 .00% 30.00%
20.00% 25.00%
15.00% 20.00%
10.00%
15.00%
5.00% -
0.00% | 10.00%
P R S S R - - i
Qé.,@ & fa & 300%
& 4 ¢ & & & & & s
.."Zg\ Qg‘a ‘e_:‘gﬂ-.» Q\(\% ‘e{@ & é\e qi‘” \E:'S’ @ﬁ: ,,)GQ 0.00% | . . . : . -_‘
@\-f‘ "sb q\? Qﬂp QfﬁQ :-SP j\,@ 5@ ,,5;9 %@Q @é\ Lessthan 1 1-2 hours per 2-4 hours per 4-8hours per 8-20hours  20-40hours Morethan 40
& > Yoo w@ ,{,hg ‘PQ’ Q@' &% hour per week week week perweek  perweek  hoursper
~ ~ + week week
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"W’ mturk
tracker

Arrivals

Completions

Top requesters
Active requesters
Demographics
Search

API

Old version

mturk-tracker.com

04/16/2016 & 05/16/2016 =]
Market statistics HIT groups posted HITs posted Rewards posted
Zoom: 1th (1d (5d/ 1w/ 1m 3m  6m /| 1y max @HITs available @ HIT groups available
.
700000
: 600000
w\/_“
4000 500000
‘\"M\,
—~__
3000 ~400000
300000
2000
200000
1000
100000
0 0
May 10 May 11 May 12 May 13 May 14 May 15 May
Rl NV, N \v/\\f'\_f’“\.\._
9 May 11 May 13 May 15

For bugs reports or feature requests, please contact Panos Ipeirotis

If you want to cite this website, please cite the papers: "The Dynamics of Micro-Task Crowdsourcing: The Case of Amazon MTurk, D. Djellel Eddine, M. Catasta, G

Conference on Worid Wide Web*, and "Analyzing the Amazon Mechanical Turk Marketplace, P. Ipeirotis, ACM XRDS, Vol 17, Issue 2, Winter 2010, pp 16-21."

. Demartini, P. Ipeirotis, and P. Cudre-Mauroux, Proceedings of the 24th International




mturk-tracker.com

e Collects metadata about each visible batch (Title, description,
rewards, required qualifications, HITs available etc)

e Records batch progress (every ~20 minutes)

We note that the tracker reports data periodically only and does not
reflect fine-grained information (e.g., real-time variations)

Djellel Eddine Difallah, Michele Catasta, Gianluca Demartini, Panagiotis G. Ipeirotis, and
Philippe Cudré-Mauroux. The Dynamics of Micro-Task Crowdsourcing -- The Case of
Amazon MTurk. In: 24th International Conference on World Wide Web (WWW 2015),
Research Track. Firenze, Italy, May 2015.



Top requesters last month

Top-1000 Requesters, report for April 16, 2016 to May 16, 2016

Speechpad

Percy Liang

Princeton Vision

Stanford GSB Behavioral Lab

Chris Callison-Burch

RC.org Mechanical Turk

VacationrentalAPI

Med Expertise

Bluejay Labs

YL Testing

Requester name

23857

883

51187

3749

8157

6591

399

869

13613

1051

hits

reward

$172,994.63

$7,320.48

$5,762.44

$2,110.70

$2,064.29

$2,011.33

$1,373.50

$1,303.50

$1,288.59

$1,236.83



SLAs are expensive

(
Speechpad

HOW [TWORKS | SERVICES | BUZZ | PRICING | FAQ | JOBS

| SIGNIN

SIMELYTHEBESTHUMAN-GENERATED TRANSGRIETIONS: DELIVERED ONTIME EVERYTIME GUARANTEED!

$100

PER MINUTE OF AUDIO OR VIDEO
DELIVEREDIN

ONE WEEK

GUARANTEED

$150

PER MINUTE OF AUDIO OR VIDEO
DELIVERED IN

48 HOURS

GUARANTEED

$3.00

PER MINUTE OF AUDIO OR VIDEO
DELIVERED IN

24 HOURS

GUARANTEED




Country-Specific HITs

Total HITs
Requested

1000000
100000
10000
1000
100

10

Cumulative HITs (log)

10°

10

104.

United States, 2009}\(

~{India, 2009

'United Kingdom, 2009

| Canada, 2009

2010 2011 2012 2013 2014

Time

2009

Workers from US, India and Canada are the most sought after.
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Evolution of Batch Sizes
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»
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HIT Pricing

Micro Reward (USD) Zom [Zo.ozZo.oaZom.o.os.o.oe.om.o.oa
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HIT Classes

Classify HITs into types (Gadiraju et. al 2014)
- Information Finding (IF)
- Verification and Validation (VV )
- Interpretation and Analysis (lA)
- Content Creation (CC)
- Surveys (SU)
- Content Access (CA)
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Supervised Classification
With the Crowd

We trained a Support Vector Machine (SVM) model

HIT title, description, keywords, reward, date, allocated
time, and batch size

Created labeled data on Mturk for 5,000 HITs uniformly
sampled HITs

Our HIT used 3 repetitions

- Consensus reached for 89% of the tasks

10-fold cross validation

- Precision of 0.895

- Recall of 0.899

- F-Measure of 0.895

Then, a large-scale classification for all 2.5M HITs



Distribution of HIT Types
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Batch Throughput Prediction

Predict batch throughput at time T by training a Random
Forest Regression model with samples taken in [T-delta,
T) time span

29 Features (including the Type of the Batch)

Hourly Data in range [June-October] 2014

We sampled 50 times points for evaluation purposes

delta

< D
e 00,0, 0,0,0,0.0,0 e ST

T

We are interested in cases where prediction works
reasonably



Predicted Throughput (log)

Predicted vs. Actual Batch
Throughput (delta=4 hours)
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Significant Features

- What features contribute best when the
prediction works reasonably

- We proceed by feature ablation

- Re-run prediction by removing 1 feature at a
time.
- 1000 samples

HITs Available (Number of tasks in the batch)
Age Minutes (how long ago the batch was created)



Supply Elasticity

How does the market reacts when new
tasks arrive on the platform?



Percent HITs Completed

Supply Elasticity
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HITs Arrived (in thousand)

Intercept = 2.5
Slope = 0.5%

20% of new work gets
completed within an
hour
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Summary

HIT reward has increased over time

Audio transcription is the most popular task
Demand for Indian workers has decreased
Surveys are most popular for US workers
1000 new requesters per month join

10K new HITs arrive and 7.5K HITs get

completed every hour

Check #mturkdynamics for the main
findings



Crowdsourcing for Information
Retrieval Evaluation

Easy, cheap and fast labeling

Ready-to use infrastructure — MTurk
payments, workforce, interface widgets —
CrowdFlower quality control mechanisms, etc.

Allows early, iterative, frequent experiments —
Iteratively prototype and test new ideas — Try
new tasks, test when you want & as you go

Proven in major IR shared task evaluations
— CLEF image, TREC, INEX, WWW/Yahoo SemSearch



Gamification of IR Evaluation

e GeAnn: http://www.geann.org/

e Relevance judgments with Gamification:
— Text relevance
— Image relevance

Quality through Flow and Immersion: Gamifying Crowdsourced Relevance

Assessments. Eickhoff, C., C. G. Harris, A. P. de Vries, and P. Srinivasan. SIGIR 2012.
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Crowdsourcing Ontology Mapping

* Find a set of mappings between two
ontologies

* Micro-tasks:
— Verify/identify a mapping relationships:
* Is concept A the same as concept B
* Aisakind of B

e Bisakind of A
 No relation

Cristina Sarasua, Elena Simperl, and Natalya F. Noy. CROWDMAP: Crowdsourcing Ontology
Alignment with Microtasks. In: International Semantic Web Conference 2012, Boston, MA, USA.



Crowdsourcing Ontology Mapping

* Crowd-based outperforms purely automatic
approaches
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Crowdsourcing Ontology Engineering

* Ask the crowd to create/verify subClassOf
relations

— “Car” is a “vehicle”

* Does it work for domain specific ontologies?

— A “protandrous hermaphroditic organism” is a
“sequential hermaphroditic organism”

* Workers perform worse than experts

* Workers presented with concept definitions
perform as good as experts

Jonathan Mortensen, Mark A. Musen, Natasha F. Noy: Crowdsourcing the Verification of
Relationships in Biomedical Ontologies. AMIA 2013



CrowdDB

Use the crowd to answer C’°W°"°’Q\LA /R;su'ts
DB-hard queries —
e Turker Relationship
§ * * Manager

Where to use the crowd: 5 opmizer o] SO | Fom

* Find missing data v ¢ NS

° Make Subjective % :xecutor <:emplar Manager
com pa ri Sons g Files Access Methods HIT Manager

* Recognize patterns

But not:

* Anything the computer
already does well

M. Franklin, D. Kossmann, T. Kraska, S. Ramesh and R. Xin.
CrowdDB: Answering Queries with Crowdsourcing, SIGMOD 2011 "’



And more...

* NLP / Entity Recognition and Linking
e Search (Slow Search, CrowdQ)
 Machine Learning (training data)

Gianluca Demartini et al. ZenCrowd: Leveraging Probabilistic Reasoning and Crowdsourcing
Techniques for Large-Scale Entity Linking. In: WWW 2012

Oluwaseyi Feyisetan, et al. Towards Hybrid NER: A Study of Content and Crowdsourcing-Related
Performance Factors. ESWC 2015

Jaime Teevan et al. Slow search. Commun. ACM 57(8): 36-38 (2014)
Gianluca Demartini et al. CrowdQ: Crowdsourced Query Understanding. In: 6th Biennial
Conference on Innovative Data Systems Research (CIDR 2013)

Barzan Mozafari et al. Scaling Up Crowd-Sourcing to Very Large Datasets: A Case for Active
Learning. PVLDB 8(2): 125-136 (2014)



Microtask vs Macrotask

Macrotask
S MAR T Sunermerkat What is the total cost of all the items on the receipt?
Visit us on the Internet Do not type in the dollar sign.

Thank you for shopping
K BAR 0,22 -
CHOCOLATE ORANGE 0.19 M I CrOta S k
CADBURY SNACK 0,22
e 033 - -
WALLS CORNETTO 0.25 Practice Recemt
BURTONS MARYLAND 0.19 . ;
AR T o=18 Add the cost of the next item below to the previous total.

Do not type in the dollar sign (1 of 10).

Prev Total: 0.00

+ | New ltem: K BAR A 0.22

Justin Cheng, Jaime Teevan, Shamsi T. IqbaI MlchaeIS Bernstein. Break It Down: AComparlson
of Macro- and Microtasks. In : CHI 2015, Seoul, South Korea, 2015.



Microtask vs Macrotask

* Longer to perform a task using microtasks
than macro- tasks.

* Micro-task: higher quality work, easier to
complete, robust to interruption

* Task decomposition may be difficult



Summary

Crowdsourcing is growing in popularity
It is used both in industry and academia

For a number of applications across disciplines

Next:

— How to make sure we get quality results back from a
crowdsourcing platforms?

— How can social media benefit crowdsourcing and how
crowdsourcing can help social media research?



