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More data beats clever algorithms!  



Garbage in … … Garbage out 

Crowdsourced labels may be highly noisy.. 









Worker ability Item difficulty 

Combination 



1.    Develop a method to aggregate general multiclass labels 

2.    Adapt general method to ordinal labels 





• Assume that each worker has a latent confusion matrix for labeling.  

• The off-diagonal elements represent the probabilities that a worker 

mislabels an arbitrary item from one class to another.  

• Diagonal elements correspond to its accuracy in each class. 

 

• Worker confusion matrices and true labels are jointly estimated by 

maximizing the likelihood of observed labels. 

 

• One may further assume a prior distribution over worker confusion 

matrices and perform Bayesian inference. 



represent an expected confusion from class c to class k by worker i on item j 

represent an observed confusion from class c to class k by worker i on item j 



Reminder:  



enforce the expected confusion for each worker matches to its empirical confusion. 

enforce the expected confusion for each item matches to its empirical confusion. 



Intuitively: it means that we believe that the observed labels are the least random 

given the true labels. 

Theoretically: minimum conditional entropy can be understood as maximum 

likelihood. 





The (c,k)-th entry represents how likely worker i labels a randomly chosen item in 

class c as class k. 

The (c,k)-th entry represents how likely item j in class c is labeled as class k by a 

randomly chosen worker. 



Lagrangian: 



1.    Develop a method to aggregate general multiclass labels 

2.    Adapt general method to ordinal labels 



















































• Minmax conditional entropy principle for crowdsourcing 

• Adjacency confusability assumption in ordinal labeling 

• Ordinal labeling model with structured confusion matrices 




