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1. Introduction  
SVM 

Not a probabilistic prediction
Only Binary decision
have to tune hyperparameter 

 

RVM is more sparse, and can solve three problems above.

 

2. RVM for Regression  
RVM = Linear Model + Modified prior for sparse solution

 

2.1 Model setup  
1) conditional distribution : 

2) prior :

( LM )     
( RVM )   

3) posterior :   , where

   ( where   )

 

2.2 Maximize Marginal Likelihood  
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find optimal  and  by maximizing marginal likelihood, 

 

 where 

 

Woodbury identity  

In our case, 

 

If we solve...

 

Solution :

can not solve  directly...

step 1) initialize  and 

step 2) find posterior

step 3) update  and 

step 4) repeat step 2 & 3

 

Relevance Vector  

data(vector) with non-zero weight
  , 

 

RVM vs SVM  

1) Sparsity : RVM > SVM

2) Generalization : RVM > SVM

3) Need to estimate hyperparameter : only SVM

4) Training Time : RVM>>SVM

 

af://n53
af://n75
af://n82
af://n88


3. Analysis of Sparsity  
Alternative way to train RVM, due to long training time.

[ Log Marginal Likelihood (  ) ]

 

where 

 

Solution :

 

sparsity of  
overlap between  and 

 

quality of  
 : prediction error  information about 

 

  

  

 

if   

if   

 

4. RVM for Classification  
Binary case

 

Multi-class case
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Hard to calculate marginal likelihood, so use Laplace Approximation
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