1. Calculation of U for the MCSD
In the classification work, we compress the original data from N dimensions to M dimensions by using the sparse transformation matrix
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. In that case, the Bayes risk is dependent on the matrix
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. Thus, the Eq. (2) can be written as:
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where 
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P

 is the prior probability of a given subject belonging to the class
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, and the conditional probability density functions 
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 are expressed as in Eq. (15), 
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 is the Bayesian decision region in M dimension space for class 
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. According to the definition of 
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, the utility of assigning a given observation 
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, actually belonging to 
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, to 
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, we define: 
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So, 
[image: image14.wmf](

)

|

|

1

ijM

ij

UBR

=-

Φ

.

The integrals in Eq. (A2) can be replaced by their estimates [1]:
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where 
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 is a set of 
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labeled samples drawn from the class 
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