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Types	
  of	
  Tasks	
  
Task	
  Granularity	
   Examples	
  

Complex	
  Tasks	
   •  Build	
  a	
  website	
  
•  Develop	
  a	
  soMware	
  system	
  
•  Overthrow	
  a	
  government?	
  

Simple	
  Projects	
   •  Design	
  a	
  logo	
  and	
  visual	
  iden)ty	
  
•  Write	
  a	
  term	
  paper	
  

Macro	
  Tasks	
   •  Write	
  a	
  restaurant	
  review	
  
•  Test	
  a	
  new	
  website	
  feature	
  
•  Iden)fy	
  a	
  galaxy	
  

Micro	
  Tasks	
   •  Label	
  an	
  image	
  
•  Verify	
  an	
  address	
  
•  Simple	
  en)ty	
  resolu)on	
  

Inspired	
  by	
  the	
  report:	
  “Paid	
  Crowdsourcing”,	
  Smartsheet.com,	
  9/15/2009	
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Example	
  use	
  of	
  micro-­‐task	
  
crowdsourcing	
  

•  Relevance	
  judgments	
  
•  Ontologies	
  
•  Museums	
  
•  h^p://www.thesheepmarket.com/	
  



Background 

A Crowdsourcing Platform allows requesters to publish a 
crowdsourcing request (batch)  

composed of multiple tasks (HITs) 
 

Programmatically Invoke the crowd with APIs or using a 
website 

 
Workers in the crowd complete tasks and obtain a 

monetary reward 
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Microtask	
  Aggregators	
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h^p://www.businesswire.com/news/home/20120207005761/en/CrowdFlower-­‐Reports-­‐
Revenue-­‐300-­‐Year-­‐Year-­‐300	
  



Samasource.org	
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Case-­‐Study:	
  Amazon	
  MTurk	
  

•  Micro-­‐task	
  crowdsourcing	
  marketplace	
  
•  On-­‐demand,	
  scalable,	
  real-­‐)me	
  workforce	
  
•  Online	
  since	
  2005	
  (s)ll	
  in	
  “beta”)	
  
•  Currently	
  the	
  most	
  popular	
  pla6orm	
  
•  Developer’s	
  API	
  as	
  well	
  as	
  GUI	
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Amazon	
  MTurk	
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Amazon	
  MTurk	
  

•  Requesters	
  create	
  tasks	
  (HITs)	
  
•  The	
  pla6orm	
  takes	
  a	
  fee	
  (30%	
  of	
  the	
  reward)	
  
•  Workers	
  preview,	
  accept,	
  submit	
  HITs	
  
•  Requesters	
  approve,	
  download	
  results	
  

•  If	
  the	
  results	
  are	
  approved,	
  workers	
  are	
  paid	
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Demographics	
  of	
  MTurk	
  workers	
  
in	
  2009	
  

Demographics�of�MTurk workers
http://bit.ly/mturk�demographicshttp://bit.ly/mturk demographics

Country of residenceCountry�of�residence
• United�States:�46.80%
• India:�34.00%
• Miscellaneous:�19.20%

Country	
  of	
  residence	
  
•  United	
  States:	
  46.80%	
  
•  India:	
  34.00%	
  
•  Miscellaneous:	
  19.20%	
  

2013	
  Sta)s)cs:	
  
1M	
  workers	
  
10%	
  ac)ve	
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Demographics	
  of	
  MTurk	
  workers	
  
in	
  2009	
  

Demographics�of�MTurk workers
http://bit.ly/mturk�demographics
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Demographics	
  of	
  MTurk	
  workers	
  
in	
  2009	
  

Demographics�of�MTurk workers
http://bit.ly/mturk�demographicshttp://bit.ly/mturk demographics
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  h^p://www.mturk-­‐tracker.com/	
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MTurk is a Marketplace for HITs 
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Top requesters 



Paid Microtask Crowdsourcing  
scales-out but remains highly unpredictable 
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time 

#HITs/ Minute 

Batch Throughput 



SLAs are expensive 
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mturk-tracker.com 

 
●  Collects metadata about each visible batch (Title, description, 

rewards, required qualifications, HITs available etc) 
 
●  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) 
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Country-Specific HITs 

Workers from US, India and Canada are the most sought after. 

20 



Distribution of Batch Size 
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“Power-law” 



 
Evolution of Batch Sizes 

Very large batches  
start to appear 
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HIT Pricing 
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5-cents is the new  
1-cent 



Requesters and Reward 
Evolution 
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Increasing number of New 
and Distinct Requesters 



Classify	
  HITs	
  into	
  types	
  (Gadiraju	
  et.	
  al	
  2014)	
  
-  Informa)on	
  Finding	
  (IF)	
  

-  Verifica)on	
  and	
  Valida)on	
  (VV	
  )	
  
-  Interpreta)on	
  and	
  Analysis	
  (IA)	
  

-  Content	
  Crea)on	
  (CC)	
  
-  Surveys	
  (SU)	
  

-  Content	
  Access	
  (CA)	
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HIT Classes 



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 

Supervised Classification 
With the Crowd 
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Distribution of HIT Types 

Less Content Access batches 
 

Content Creation being the most 
popular 
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Batch Throughput Prediction 

T
!me	
  

delta	
  

-  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 

 
 
 
 

 
We are interested in cases where prediction works 

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

 
Prediction Works best for larger batches having 

large momentum 
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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) 
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Supply Elasticity 

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

We regressed the percentage of 
work done (within 1 Hour) 
against the number of new 
HITs 
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Supply Elasticity 

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 



Examples	
  of	
  micro-­‐task	
  
crowdsourcing	
  



Informa)on	
  Retrieval	
  

•  A	
  document	
  collec)on	
  
•  A	
  user	
  with	
  an	
  informa)on	
  need	
  

•  The	
  system	
  has	
  to	
  rank	
  documents	
  by	
  
relevance	
  to	
  the	
  user	
  query	
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IR	
  Evalua)on	
  

•  Test	
  collec)ons	
  
– A	
  document	
  collec)on	
  
– A	
  set	
  of	
  queries	
  
– Manual	
  (binary)	
  relevance	
  judgments	
  

•  Given	
  the	
  results	
  of	
  a	
  search	
  engine	
  we	
  can	
  
– Check	
  which	
  results	
  are	
  correct	
  
– Compute	
  a	
  quality	
  measure	
  

37	
  



Tradi)onal	
  Collec)ons	
  

•  Setup	
  data	
  collec)on	
  soMware	
  /	
  harness	
  	
  
•  Recruit	
  volunteers	
  (oMen	
  undergrads)	
  	
  
•  Pay	
  a	
  flat	
  fee	
  for	
  experiment	
  or	
  hourly	
  wage	
  
•  Characteris)cs	
  

– Slow	
  
– Expensive	
  
– Tedious	
  
– Sample	
  Bias	
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IR	
  Evalua)on	
  

•  Relevance	
  is	
  hard	
  to	
  evaluate	
  
– Highly	
  subjec)ve	
  
– Expensive	
  to	
  measure	
  

•  Click	
  data	
  
•  Professional	
  editorial	
  work	
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Why	
  Crowdsourcing	
  for	
  IR?	
  

•  Easy,	
  cheap	
  and	
  fast	
  labeling	
  
•  Ready-­‐to	
  use	
  infrastructure	
  –	
  MTurk	
  
payments,	
  workforce,	
  interface	
  widgets	
  –	
  
CrowdFlower	
  quality	
  control	
  mechanisms,	
  etc.	
  

•  Allows	
  early,	
  itera)ve,	
  frequent	
  experiments	
  –	
  
Itera)vely	
  prototype	
  and	
  test	
  new	
  ideas	
  –	
  Try	
  
new	
  tasks,	
  test	
  when	
  you	
  want	
  &	
  as	
  you	
  go	
  

•  Proven	
  in	
  major	
  IR	
  shared	
  task	
  evalua)ons	
  
– CLEF	
  image,	
  TREC,	
  INEX,	
  WWW/Yahoo	
  SemSearch	
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Gamifica)on	
  of	
  IR	
  Evalua)on	
  

•  GeAnn:	
  h^p://www.geann.org/	
  

•  Relevance	
  judgments	
  with	
  Gamifica)on:	
  
– Text	
  relevance	
  
–  Image	
  relevance	
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Quality	
  through	
  Flow	
  and	
  Immersion:	
  Gamifying	
  Crowdsourced	
  Relevance	
  
Assessments.	
  Eickhoff,	
  C.,	
  C.	
  G.	
  Harris,	
  A.	
  P.	
  de	
  Vries,	
  and	
  P.	
  Srinivasan.	
  SIGIR	
  2012.	
  

Gianluca	
  Demar)ni	
  



Crowdsourcing	
  Ontology	
  Mapping	
  

•  Find	
  a	
  set	
  of	
  mappings	
  between	
  two	
  
ontologies	
  

•  Micro-­‐tasks:	
  
– Verify/iden)fy	
  a	
  mapping	
  rela)onships:	
  

•  Is	
  concept	
  A	
  the	
  same	
  as	
  concept	
  B	
  
•  A	
  is	
  a	
  kind	
  of	
  B	
  
•  B	
  is	
  a	
  kind	
  of	
  A	
  
•  No	
  rela)on	
  

Cris)na	
  Sarasua,	
  Elena	
  Simperl,	
  and	
  Natalya	
  F.	
  Noy.	
  CROWDMAP:	
  Crowdsourcing	
  Ontology	
  
Alignment	
  with	
  Microtasks.	
  In:	
  Interna)onal	
  Seman)c	
  Web	
  Conference	
  2012,	
  Boston,	
  MA,	
  USA.	
  	
  



Crowdsourcing	
  Ontology	
  Mapping	
  

•  Crowd-­‐based	
  outperforms	
  purely	
  automa)c	
  
approaches	
  



Crowdsourcing	
  Ontology	
  Engineering	
  

•  Ask	
  the	
  crowd	
  to	
  create/verify	
  subClassOf	
  
rela)ons	
  
– “Car”	
  is	
  a	
  “vehicle”	
  

•  Does	
  it	
  work	
  for	
  domain	
  specific	
  ontologies?	
  
– A	
  “protandrous	
  hermaphrodi)c	
  organism”	
  is	
  a	
  
“sequen)al	
  hermaphrodi)c	
  organism”	
  

•  Workers	
  perform	
  worse	
  than	
  experts	
  
•  Workers	
  presented	
  with	
  concept	
  defini)ons	
  
perform	
  as	
  good	
  as	
  experts	
  

Jonathan	
  Mortensen,	
  Mark	
  A.	
  Musen,	
  Natasha	
  F.	
  Noy:	
  Crowdsourcing	
  the	
  Verifica)on	
  of	
  
Rela)onships	
  in	
  Biomedical	
  Ontologies.	
  AMIA	
  2013	
  



Summary	
  

•  Micro-­‐task	
  crowdsourcing	
  is	
  a	
  growing	
  market	
  
•  Mul)ple	
  pla6orms	
  available	
  
•  Different	
  ways	
  of	
  using	
  it	
  (more	
  about	
  this	
  on	
  
Wednesday)	
  


