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Abstract: Microtask crowdsourcing has emerged as a cost-effective approach for obtaining large-scale labeled data. 

Crowdsourcing platforms, such as MTurk, provide an online marketplace where task requesters can submit a batch of 

microtasks for a crowd of workers to complete for a small monetary compensation. As the information collected from a 

crowd can be prone to errors, additional algorithmic techniques are needed to infer the ground truth labels and estimate 

heterogeneous worker quality from crowdsourced annotations. 
 

In this project, we present a variety of new Bayesian approaches for modeling label dependency and worker quality in the 

general context of multi-label crowdsourcing. Efficient collapsed and Laplace variational inference algorithms are then 

developed to jointly infer ground truth labels and worker quality. Extensive simulation and MTurk experiments show that 

the models based on integrating Bernoulli mixtures and shared structure of worker quality achieve a significant 

improvement. The proposed approach can also be generalized beyond the MTurk context and has great potential to be 

applied to a much broader range of domains, such as education and healthcare, in which different opinions need to be 

combined to measure multiple aspects of an object.  
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