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1. Aggregate noisy answers from different workers 

2. Incentivize workers to provide high quality answers





Split a big task into many small HITs, and each can be 
done in several minutes. Pay per HIT.



Our goal 
Incentivize human workers to answer questions when 
they are sure while skip when they are not sure







A good mechanism should resolve the conflict





we wish to incentivize worker

(1)

(2)

Requirement 1: Incentive Compatible 



Worker maximizes 

his expected payment 

(1)

(2)

Requirement 1: Incentive Compatible 



I think there’s a 90% chance that 

I’m correct so I should answer 

Assume choosing T = 60%

I don’t know

Requirement 1: Incentive Compatible 

I think there’s a 50% chance that 

I’m correct so I should skip



all

Requirement 2: No-Free-Lunch





Let 𝐶 = number of correct answers, 𝑊 = number of 

wrong answers  

if 𝑊 > 0
payment = 0

else 

payment = 𝜅
1

𝑇𝐶

for some predefined constant 𝜅 > 0, and confidence 

threshold 𝑇 ∈ (0, 1)



Assume:  20 images and 5 gold

Norfolk Terrier

Irish Wolfhound

I don’t know

 𝜅 = 1

 correct doubles ( 𝑇 = 0.5)

 wrong zero





Assume:  20 images and 5 gold

constant 𝜅 = 1, threshold 𝑇 = 0.5

2 are correct, and 3 “I don’t know”(skip): 

payment = 1 × 2 × 2 × 1 × 1 × 1 = 4 cents

2 are correct, 2 “I don’t know”, and 1 wrong :  

payment = 0 = 1 × 2 × 2 × 1 × 1 × 0

correct skip

correct skip wrong

Norfolk Terrier

Irish Wolfhound

I don’t know





NO!



incentive compatible
no-free-lunch  



minimum



1. 𝑇

2.

3.

4. 𝜅



Sure Maybe



Sure Maybe Sure Maybe



Norfolk Terrier

Irish Wolfhound

Note: Mark all possible answers



Norfolk Terrier

Irish Wolfhound

Note: Mark all possible answers

Norfolk Terrier

Irish Wolfhound

Note: Mark all possible answers





Equal budget for each mechanism



Recognize Godden 

Gate Bridge

21 images and 3 gold 20% “I don’t know”



Recognize Godden 

Gate Bridge

21 images and 3 gold 20% “I don’t know”

Relative error reduction: 

75%! 



Mark the breed of the dog

85 images and 7 gold 25% “I don’t know”



Mark the breed of the dog

85 images and 7 gold 25% “I don’t know”

Relative error reduction: 

60%! 



Transcribe text

12 images and 2 gold 25% “I don’t know”



Transcribe text

12 images and 2 gold 25% “I don’t know”

Relative error reduction: 

50%! 



 Incentive compatible + no-free-lunch = our 
double-or-nothing mechanism

 Extension: Multi-level confidence, approval 
voting

Project site: http://research.microsoft.com/en-us/projects/crowd 

http://research.microsoft.com/en-us/projects/crowd



