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Motivation 
 Multi-class classification is a basic problem in machine 

learning, it surfaces a variety of domains, including object 
recognition, speech recognition, document categorization and 
so on. 

 Multi-class classification has been subject to intense study, 
both theoretical and practical.  

 Multi-class learning suffers from poor generalization ability or 
heavy computational overhead.  

 Multi-class learning methods usually lack semantics and are 
difficult to interpret. 
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Main idea 
 Bayesian network make the model easy to understood. 

 

 A carefully designed objective function with max-margin 
property attaches the model with good generalization 
performance. 

 

 The convexity of the objective function could derive an 
online learning algorithm with logarithmic regret. 
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Method 
1. We design a probability model named the Generative 

Correlation Multi-class Classifier, which correlated the 
input feature and the label by a probability embedding. 
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Method (Cont’d) 

    Here are the log-likelihood objective function 

 

 

 

 

 We prove the objective function had max-margin property 
and is convex (see the paper for more details). 

 Also note that the regularization term is shared by the 
data term. This is why we aggregates the dualities in the 
online algorithm [Duality Aggregation]. 
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Major results 
Our model has appreciated generalization performance. 

 
 

Front In
form

 Technol E
lectro

n Eng



Major results (Cont’d) 
Compared with many classification frameworks, our 

model had better performance. 
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Major results (Cont’d) 
Our model works better when the class number grows. 
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Conclusions 
We propose a Bayesian model named the Generative 

Correlation Multi-Classifier for classification, where 
Bayesian network and classification are well integrated 
as we assigned each element with probabilistic 
semantics. 

 The GCMC mind the gap between generalization 
performance and computational overhead  

+ max-margin property 

+ convexity property 

+ local variables are eliminated, the optimization problem is much easier 

+ Duality Aggregation VS Duality Averaging 
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