Probabilistic SVM
The pSVM accounts for class membership through a hinge loss and estimates probabilities using the -insensitive cost function. Given an observation  we define the pair  as the learning dataset of input vectors along with their corresponding classes group. The classes can be defined as 
	
	
	


where  is the number of observations with known classes (perfectly definite), the number of observations with uncertain classes and  is the associated uncertainty about  in a regression setting. The posterior probability for class 1 is given by 
	
	
	


The associated optimization problem is 
	
	
	



where  and  are boundaries depending on . If  the problem is exactly the same to hard margin SVM. Allowing to misclassification in classes, slack variables  are introduced. Then the optimization problem can be rewritten as 
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For the censored data the probability can be computed based on the remaining follow-up time, i.e., based on the proportional follow-up time[23], computing the probability  for censored data and subsequently and  as , being  the maximum follow-up time established in the study cohort and  the observed follow-up time. For the events and the non-events at the end of the follow-up period this value is fixed to 1. 
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