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§ Crowdsourcing	  quality	  control	  problem	  
§ Quality	  control	  problem	  for	  item	  ordering	  tasks	  
§ We	  propose	  a	  quality	  control	  method:	  

– GeneraMve	  model	  of	  crowdsourced	  orderings	  
– Efficient	  iteraMve	  algorithm	  	  

§ Experiments	  using	  word	  ordering	  tasks	  and	  sentence	  
ordering	  tasks	  	  

Crowdordering:	  
Crowdsourcing	  quality	  control	  method	  for	  item	  ordering	  
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§ Crowdsourcing:	  Outsourcing	  human-‐intelligence	  tasks	  
to	  a	  large	  group	  of	  unspecified	  people	  via	  Internet	  

– Emergence	  of	  online	  crowd-‐labor	  marketplaces	  

– Popular	  use	  in	  computer	  science:	  image	  
classificaMon,	  speech	  recogniMon,	  translaMon,	  …	  

Rise	  of	  crowdsourcing:	  
On-‐demand	  access	  to	  massive	  on-‐line	  labor	  

#papers	  related	  to	  crowdsourcing�

requester�

crowdsourcing	  
marketplace�

exponenMal	  
growth 

crowd	  workers�

posMng	  
tasks � task	  

execuMon�
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§ Wide	  variance	  in	  quality	  of	  results:	  
– depending	  on	  workers’	  abiliMes	  and	  diligence	  
– Existence	  of	  “spam”	  workers	  

Quality	  problem	  of	  crowdsourcing:	  
Uneven	  quality	  

How	  many	  people	  
are	  there? �

requester�

17�

low-‐ability	  worker�

10000�

“spam”	  worker�

35�

good	  worker�
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§ A	  soluMon:	  Introducing	  redundancies	  
1.  MulMple	  workers	  for	  one	  task	  
2.  IntegraMon	  the	  results	  (e.g.	  voMng	  /	  averaging)	  

Crowdsourcing	  quality	  control:	  
Redundancy	  is	  the	  key	  

How	  many	  people	  
are	  there? �

requester�

17�

35�

10000�

mulMple	  workers�

Let	  us	  take	  
the	  median	  

(=	  35) �
integraMon �

requester�
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§ Various	  generaMve	  probabilisMc	  models:	  
– Consider	  factors	  like	  worker	  ability	  and	  task	  difficulty	  
– StaMsMcal	  inference	  of	  truths	  

StaMsMcal	  approaches	  to	  crowdsourcing	  quality	  control:	  
GeneraMve	  modeling	  of	  observed	  results	  

truth worker	  ability 

task	  difficulty 

worker	  
responses 

latent	   observed 

generaMve	  model 

esMmaMon 
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§  Item	  ordering	  tasks:	  asking	  workers	  to	  arrange	  mulMple	  items	  
in	  the	  correct	  order	  

–  ranking	  of	  web	  search	  results	  
–  ordering	  of	  items	  in	  a	  to-‐do	  list	  by	  their	  dependencies	  

Our	  focus	  in	  this	  paper:	  
Item	  ordering	  tasks	  

(B)	  (A)	  (B)	  (C)	  (E)�
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§ Input:	  Worker	  answers	  for	  each	  task	  
§ Outputs:	  EsMmated	  true	  ordering	  for	  each	  task	  

Quality	  control	  problem	  for	  item	  ordering	  tasks:	  
IntegraMon	  of	  crowdsourced	  orderings	  
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§ Distance-‐based	  model	  of	  orders:	  
– Probability	  of	  a	  parMcular	  ordering	  depends	  on	  the	  
distance	  from	  some	  “mode”	  ordering	  
• Spearman	  distance	  d	  between	  two	  orderings	  

§ MulM-‐worker	  extension	  of	  the	  distance-‐based	  model	  
– Ability	  ¸(k) of	  worker	  k controls	  
concentraMon	  to	  the	  mode 

GeneraMve	  model	  of	  crowdsourced	  orderings:	  
MulM-‐worker	  extension	  of	  a	  distance-‐based	  model	  

distance	  between	  
two	  orderings �

mode	  ordering�ability	  of	  worker	  k�
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§ ObjecMve	  funcMon	  w.r.t.	  
– {¸(k)}:	  worker	  ability	  parameters	  
– {¼i}:	  true	  orderings	  (mode	  orderings) 

EsMmaMon:	  
Maximum	  likelihood	  esMmaMon	  



	  11/15	   KYOTO UNIVERSITY 

§ IteraMve	  algorithm	  consisMng	  of	  two	  steps:	  	  
1.  OpMmizaMon	  wrt	  worker	  ability	  parameters	  {¸(k)} 
•  Each	  ¸(k)	  can	  be	  opMmized	  independently	  
•  Simple	  gradient-‐based	  method	  only	  with	  one	  

variable	  
2.  OpMmizaMon	  wrt	  true	  orderings	  {¼i}	  
• Mode	  ordering	  can	  be	  easily	  found	  if	  we	  employ	  
Spearman	  distance	  

• OpMmal	  soluMon	  is	  guaranteed	  

Algorithm:	  
IteraMve	  algorithm	  

item1	  	  item2	  	  item3�
rank	  vector	  A	  =	  (	  	  	  1	  ,	  	  	  	  	  	  	  3,	  	  	  	  	  	  	  	  	  2	  	  	  	  )	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
                                                                  ↕  Euclidean	  dist. �

rank	  vector	  B	  =	  (	  	  	  3	  ,	  	  	  	  	  	  	  1,	  	  	  	  	  	  	  	  	  2	  	  	  	  )�
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§ Posted	  two	  benchmark	  tasks	  to	  Lancers.jp	  
– Word	  ordering	  
– Sentence	  ordering	  

Experiments:	  
Word	  ordering	  tasks	  and	  sentence	  ordering	  task	  
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§ IncorporaMng	  worker	  ability	  into	  model	  improved	  
accuracy	  of	  integrated	  results	  

Result	  1:	  
Worker	  ability	  modeling	  improved	  performance	  

word	  ordering� sentence	  ordering�
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§ Clear	  correlaMon	  between	  esMmated	  worker	  ability	  and	  
true	  accuracy	  

Result	  2:	  
Worker	  ability	  is	  well	  esMmated	  

word	  ordering� sentence	  ordering�
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§ Crowdsourcing	  quality	  control	  	  
– IntegraMon	  of	  redundantly	  collected	  results	  to	  obtain	  
reliable	  results	  

§ Quality	  control	  problem	  for	  item	  ordering	  tasks	  
§ We	  proposed	  a	  quality	  control	  method:	  

– GeneraMve	  model	  of	  crowdsourced	  orderings	  
– Efficient	  iteraMve	  algorithm	  	  

§ Promising	  experimental	  results	  using	  word	  ordering	  
tasks	  and	  sentence	  ordering	  tasks	  	  

Conclusion:	  
Crowdordering	  
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