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Disclaimer

The views and opinions expressed in this tutorial are 
mine and do not necessarily reflect the official policy 
or position of Microsoft.
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Tutorial Outline

I. Introduction to crowdsourcing

II. AmazonMechanical Turk

III. Design of experiments

Crowdsourcing for Relevance Evaluation 

Tutorial objectives

ÅWhen to use crowdsourcing for an experiment

ÅHow to use MechanicalTurk

ÅHow to setup experiments

ÅApply design guidelines 

ÅQuality control

Crowdsourcing for Relevance Evaluation 
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INTRODUCTION TO CROWDSOURCING

Crowdsourcing for Relevance Evaluation 
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Introduction

ÅWhat is relevance?

ïMultidimensional 

ïDynamic 

ïComplex but systematic and measurable

ÅHow to measure relevance?

Crowdsourcing for Relevance Evaluation 

Relevance and IR

ÅRelevance in InformationRetrieval

ÅFrameworks

ÅTypes

ïSystem or algorithmic 

ïTopical

ïPertinence

ïSituational

ïMotivational

Crowdsourcing for Relevance Evaluation 
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Evaluation

ÅRelevance is hard to evaluate

ïHighly subjective

ïExpensive to measure

ÅClick data

ÅProfessional editorial work

ÅVerticals

Crowdsourcing for Relevance Evaluation 
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You have a new idea

ÅNovel IR technique

Å5ƻƴΩǘ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ŎƭƛŎƪ Řŀǘŀ

Å/ŀƴΩǘ ƘƛǊŜ ŜŘƛǘƻǊǎ

ÅHow to test new ideas?

Crowdsourcing for Relevance Evaluation 

Crowdsourcing

Crowdsourcing for Relevance Evaluation 

ÅCrowdsourcing is the act of 
taking a job traditionally 
performed by a designated 
agent (usually an employee) 
and outsourcing it to an 
undefined, generally large 
group of people in the form of 
an open call.
ÅThe application of Open Source 

principles to fields outside of 
software.
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Crowdsourcing

ÅOutsource micro-tasks 

ÅSuccess stories
ïWikipedia

ïApache

ÅPower law

ÅAttention

ÅIncentives

ÅDiversity

Crowdsourcing for Relevance Evaluation 

Human-based Computation

ÅUse humans as processors in a distributed system

Å!ŘŘǊŜǎǎ ǇǊƻōƭŜƳǎ ǘƘŀǘ ŎƻƳǇǳǘŜǊǎ ŀǊŜƴΩǘ ƎƻƻŘ

ÅGames with a purpose

ÅExamples

ïESPgame

ïCaptcha

ïReCaptcha

Crowdsourcing for Relevance Evaluation 

L. von Ahn. άDŀƳŜǎ with a ǇǳǊǇƻǎŜέΦ Computer, 39 (6), 92ς94, 2006.
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Crowdsourcingand relevance evaluation

ÅFor relevance, it combines two main 
approaches

ïExplicit judgments

ïAutomated metrics

ÅOther features

ïLarge scale

ïInexpensive

ïDiversity

Crowdsourcing for Relevance Evaluation 

Why is this interesting?

ÅEasy to prototype and test new experiments

ÅCheap and fast

ÅNo need to setup infrastructure

ÅIntroduce experimentation early in the cycle

ÅIn the context of IR, implement and 
experiment as you go

ÅFor new ideas, this is very helpful

Crowdsourcing for Relevance Evaluation 
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Caveats

ÅTrust and reliability

ÅSpam

ÅWisdom of the crowd re-visit

Crowdsourcing for Relevance Evaluation 

Other clarifications

ÅAdjust expectations

ÅCrowdsourcing is another data point for your 
analysis

ÅComplementary to other experiments

Crowdsourcing for Relevance Evaluation 
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Examples 

ÅA closer look at previous work with 
crowdsourcing

ÅIncludes experiments using AMT

ÅSubset of current research

ÅWide range of topics

ïNLP, IR, MachineTranslation,etc.

Crowdsourcing for Relevance Evaluation 

NLP

ÅAMT to collectannotations

ÅFive tasks: affect recognition, word similarity, 
textual entailment, event temporal ordering

ÅHigh agreement between workers and gold 
standard

ÅBias correction for non-experts

Crowdsourcing for Relevance Evaluation 

R. Snow, B. OConnor, D. JurafskyΣ ŀƴŘ !Φ ¸Φ bƎΦ ά/ƘŜŀǇ ŀƴŘ Cŀǎǘ .ǳǘ ƛǎ ƛǘ DƻƻŘΚ 9ǾŀƭǳŀǘƛƴƎ bƻƴ-Expert Annotations for Natural 
[ŀƴƎǳŀƎŜ ¢ŀǎƪǎέΦ 9ab[t-2008.
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MachineTranslation

ÅManual evaluation on translation quality is 
slow and expensive

ÅHigh agreement between non-experts and 
experts

Å$0.10 to translate a sentence

Crowdsourcing for Relevance Evaluation 

C. Callison-.ǳǊŎƘΦ άCŀǎǘΣ /ƘŜŀǇΣ ŀƴŘ /ǊŜŀǘƛǾŜΥ 9ǾŀƭǳŀǘƛƴƎ ¢Ǌŀƴǎƭŀǘƛƻƴ vǳŀƭƛǘȅ ¦ǎƛƴƎ !ƳŀȊƻƴΩǎ aŜŎƘŀƴƛŎŀƭ ¢ǳǊƪέΣ 9ab[t нллфΦ

Data quality

ÅData quality via repeated labeling 

ÅRepeated labeling can improve label quality 
and model quality

ÅWhen labels are noisy, repeated labeling can 
preferable to a single labeling

ÅCost issues with labeling

Crowdsourcing for Relevance Evaluation 

V. Sheng, F. Provost, P. IpeirotisΦ άDŜǘ !ƴƻǘƘŜǊ [ŀōŜƭΚ LƳǇǊƻǾƛƴƎ 5ŀǘŀ vǳŀƭƛǘȅ ŀƴŘ 5ŀǘŀ aƛƴƛƴƎ ¦ǎƛƴƎ aǳƭǘƛǇƭŜΣ bƻƛǎȅ [ŀōŜƭŜǊǎέ Y55 
2008.
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Quality control on relevance assessments

ÅINEX 2008 Book track 

ÅHome grown system (no AMT)

ÅPropose a game for collecting assessments

ÅCRA Method

Crowdsourcing for Relevance Evaluation 

G. Kazai, N. Milic-Frayling, and J. /ƻǎǘŜƭƭƻΦ ά¢ƻǿŀǊŘǎ Methods for the Collective Gathering and Quality Control of Relevance 
!ǎǎŜǎǎƳŜƴǘǎέΣ SIGIR 2009.

Page Hunt

ÅLearning a mapping from web pages to 
queries

ÅHuman computation game to elicit data

ÅHome grown system (no AMT)

ÅMore info: pagehunt.msrlivelabs.com

Crowdsourcing for Relevance Evaluation 

H. Ma, R. ChandrasekarΣ /Φ vǳƛǊƪΣ ŀƴŘ !Φ DǳǇǘŀΦ άLƳǇǊƻǾƛƴƎ {ŜŀǊŎƘ 9ƴƎƛƴŜǎ ¦ǎƛƴƎ IǳƳŀƴ /ƻƳǇǳǘŀǘƛƻƴ DŀƳŜǎέΣ /LYa нллф.
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Snippets

ÅStudy on summary lengths

ÅDetermine preferred result length 

ÅAsked workers to categorize web queries

ÅAsked workers to evaluate the quality of 
snippets

ÅPayment between $0.01 and $0.05 per HIT

Crowdsourcing for Relevance Evaluation 

M. KaisserΣ aΦ IŜŀǊǎǘΣ ŀƴŘ [Φ [ƻǿŜΦ άLƳǇǊƻǾƛƴƎ {ŜŀǊŎƘ wŜǎǳƭǘǎ vǳŀƭƛǘȅ ōȅ /ǳǎǘƻƳƛȊƛƴƎ {ǳƳƳŀǊȅ [ŜƴƎǘƘǎέΣ !/[κI[¢Σ нллу.

TREC

ÅCan we get rid of TREC assessors?

ÅCan we replace TREC-like relevance assessors 
with Mechanical Turk?

O. Alonso and S. MizzaroΦ ά/ŀƴ ǿŜ ƎŜǘ ǊƛŘ ƻŦ ¢w9/ ŀǎǎŜǎǎƻǊǎΚ ¦ǎƛƴƎ aŜŎƘŀƴƛŎŀƭ ¢ǳǊƪ ŦƻǊ ǊŜƭŜǾŀƴŎŜ ŀǎǎŜǎǎƳŜƴǘέΣ {LDLw ²ƻǊƪǎƘƻǇ 
on the Future of IR Evaluation, 2009.

Crowdsourcing for Relevance Evaluation 
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Experiments

Å{ŜƭŜŎǘŜŘ ǘƻǇƛŎ άǎǇŀŎŜ ǇǊƻƎǊŀƳέ όлммύ

ÅSubset of 29 FBIS documents (14 not relevant, 
15 relevant)

ÅModified original 4-page instructions from 
TREC

ÅEach document judged by 10 workers 

ÅPerformed 5 experiments

Crowdsourcing for Relevance Evaluation 

Results

Crowdsourcing for Relevance Evaluation 
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Results ςII

ÅWorkers more accurate than original assessors

ÅDisagreement in 4 documents 

Å40% provided justification for each answer 

Crowdsourcing for Relevance Evaluation 

Worker feedback

Å Not relevant documents
ï This report is about the Russian economy, not the 

space program.

ïThe ñMIRò in the article refers to a political group, 
not the Russian space station.

ï This article is about Kashmir, not the space program.

Å Relevant documents
ï This is about Japan's space program and even refers 

to a launch.

ï On the Russian space program, not US, but comments 
about American interest in the program.

ï The article is relevant, but it seems a non - native 
English speaker wrote it. For instance the article 
says the space shuttle will lift off from the 
ñcosmodromeò. NASA doesn't call the launch pad a 
ñcosmodrome.

Crowdsourcing for Relevance Evaluation 
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INEX

ÅINEX assessment usingAMT

ÅAssessment is done among benchmark 
participants

ÅProblem: each topic assessed by 1 or 2 
different persons

ÅAssessor fatigue

ÅCan we do better with crowdsourcing?

O. Alonso, R. Schenkel, and M. TheobaldΦ ά/ǊƻǿŘǎƻǳǊŎƛƴƎ wŜƭŜǾŀƴŎŜ !ǎǎŜǎǎƳŜƴǘǎ ŦƻǊ ·a[ wŀƴƪŜŘ wŜǘǊƛŜǾŀƭέΣ  9/Lw нлмлΦ
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Experiment 

ÅIn INEX an assessor highlights (using a tool) 
relevantpassages.
ÅAMT is form-based so difficult to replicate same 

interaction
ÅSolution
ïPerform element-basedassessment
ïarticle , body , sec , and p

ÅQualification test on topics
ÅBinary evaluation, 5 workers, $0.01 per task
Å1 week to complete

Crowdsourcing for Relevance Evaluation 
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Results

ÅAgreement between INEX and workers

Crowdsourcing for Relevance Evaluation 

Worker feedback

άwŜƭŜǾŀƴǘέ ŀƴǎǿŜǊǎ ŦƻǊ ώ{ŀƭŀŘ Recipes]
Doesn't mention the word 'salad', but the recipe is one that could be considered a 

salad, or a salad topping, or a sandwich spread.

Egg salad recipe

Egg salad recipe is discussed.

History of salad cream is discussed.

Includes salad recipe

It has information about salad recipes.

Potato Salad

Potato salad recipes are listed.

Recipe for a salad dressing.

Salad Recipes are discussed.

Salad cream is discussed.

Salad info and recipe

The article contains a salad recipe.

The article discusses methods of making potato salad.

The recipe is for a dressing for a salad, so the information is somewhat narrow for 
the topic but is still potentially relevant for a researcher.

This article describes a specific salad. Although it does not list a specific recipe, 
it does contain information relevant to the search topic.

gives a recipe for tuna salad

relevant for tuna salad recipes

relevant to salad recipes

this is on - topic for salad recipes

Crowdsourcing for Relevance Evaluation 
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Worker feedback - II

άbƻǘ ǊŜƭŜǾŀƴǘέ ŀƴǎǿŜǊǎ ŦƻǊ ώ{ŀƭŀŘ Recipes]

About gaming not salad recipes.

Article is about Norway.

Article is about Region Codes.

Article is about forests.

Article is about geography.

Document is about forest and trees.

Has nothing to do with salad or recipes.

Not a salad recipe

Not about recipes

Not about salad recipes

There is no recipe, just a comment on how salads fit into meal formats.

There is nothing mentioned about salads.

While dressings should be mentioned with salads, this is an article on one specific 
type of dressing, no recipe for salads.

article about a swiss tv show

completely off - topic for salad recipes

not a salad recipe

not about salad recipes

totally off base

Crowdsourcing for Relevance Evaluation 
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Another TREC experiment

ÅA large TREC-8 evaluation on AMT

ÅAll 50 topics 

ÅHow to do it?
ïBudget

ïPeople, queries, documents

ïHow to present information for relevance 
assessment?

Crowdsourcing for Relevance Evaluation 

Methodology

ÅFour parameters
ïP (people)

ïT (topics)

ïD (documents)

ï$$

ÅData preparation

ÅInterface design

ÅFilteringbad workers

ÅScheduling

Crowdsourcing for Relevance Evaluation 
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Worker feedback

ÅJustification
ïScale may not be appropriate:άǎƻƳŜ ǊŜƭŜǾŀƴŎŜέΣ άƴƻǘ 
ǘƻǘŀƭƭȅ ǊŜƭŜǾŀƴǘέ
ïHow people justify not relevant
ïHow people justify relevant

ÅOperational
ïBroken link, site down

ÅCommunication
ï I will post a positive feedback for you at Turker

Nation

ï I mean to tag this as órelevantô but clicked ósubmitô 
to quickly

Crowdsourcing for Relevance Evaluation 

Timeline annotation

ÅWorkers annotate timeline on politics, sports, culture

ÅBi-partite graph 

ïMatch a temporal expression to an event

ïMatch an event to a temporal expression

ÅGiven a timex (1970s, 1982, etc.) suggest something

ÅGiven an event (Vietnam, World cup, etc.) suggest a 
timex

Crowdsourcing for Relevance Evaluation 

K. Berberich, S. Bedathur, O. Alonso, G. Weikumά! [ŀƴƎǳŀƎŜ aƻŘŜƭƛƴƎ !ǇǇǊƻŀŎƘ ŦƻǊ ¢ŜƳǇƻǊŀƭ LƴŦƻǊƳŀǘƛƻƴ bŜŜŘǎέΦ 9/Lw нлм0
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Twitter 

ÅDetecting uninteresting contenttext streams

ÅIs this tweet interesting to the author and 
friends only?

ÅWorkers classify tweets

Å5 tweets per HIT, 5 workers, $0.02

Å57% is categorically not interesting

Crowdsourcing for Relevance Evaluation 

Nextsteps

ÅEvidence from a wide range of projects

ÅCan I crowdsourcemy experiment?

ÅHow do I start?

ÅWhat do I need?

Crowdsourcing for Relevance Evaluation 
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AMAZON MECHANICAL TURK

Crowdsourcing for Relevance Evaluation 

Crowdsourcing for Relevance Evaluation 
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AMT

ÅAmazon Mechanical Turk 
(AMT, www.mturk.com )

ÅCrowdsourcing platform

ÅOn-demand workforce

Åά!ǊǘƛŦƛŎƛŀƭ ŀǊǘƛŦƛŎƛŀƭ 
ƛƴǘŜƭƭƛƎŜƴŎŜέΥ  ƎŜǘ ƘǳƳŀƴǎ 
to do hard part

ÅNamed after ά¢ƘŜ ¢ǳǊƪέΣ ŀ 
fake chess playing machine 

ÅConstructed by Wolfgang 
von Kempelenin 18th C.

Crowdsourcing for Relevance Evaluation 

AMT ςHow it works

ÅwŜǉǳŜǎǘŜǊǎ ŎǊŜŀǘŜ άIǳƳŀƴ LƴǘŜƭƭƛƎŜƴŎŜ ¢ŀǎƪǎέ 
(HITs) via web services API or dashboard

Å²ƻǊƪŜǊǎ όǎƻƳŜǘƛƳŜǎ ŎŀƭƭŜŘ άTurkersέύ ƭƻƎ ƛƴΣ 
choose HITs, perform them

ÅRequesters assess results, pay per HIT 
satisfactorily completed

ÅCurrently >200,000 workers from 100 
countries; millions of HITs completed

Crowdsourcing for Relevance Evaluation 
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The Worker 

ÅSign up with your Amazon account

ÅTabs

ïAccount: work approved/rejected

ïHIT: browse and search for work

ïQualifications: browse and search for qualifications 
test

Crowdsourcing for Relevance Evaluation 

Example ςRelevance evaluation

Crowdsourcing for Relevance Evaluation 
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Example ςRelevanceand ads

Crowdsourcing for Relevance Evaluation 

ExampleςProductsearch

Crowdsourcing for Relevance Evaluation 


