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Abstract

This paper presents the v-SVM full regularization path along with a
leave-one-out inspired stopping criterion and an efficient implementation.
This stopping criterion aims at estimating efficiently when the solution
offers a good generalization. To reinforce efficiency, the regularization
path is followed from the most parsimonious error-free solution towards
the solution with all training points as support vectors (contrarily to what
is usually done). The initial solution is also computed efficiently (with
the Simple-v-SVM briefly introduced here) because it does not require
to compute the full Gram matrix. Stopping on the path prevents from
learning non sparse solutions hence the full Gram matrix is also avoided.
Large databases could hence be treated with the proposed method.
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Algorithm for v-SVM regularization path with stopping criteria

1) initialize with Simple-v-SVM with A =1
2) while A < m or smoothed LOO2¢or deereases —
2.1) find the smallest A'** > A' among ?\it;%\) , ?\ith'%r),?\:):ll(\),)\;tl(r)
2.2) update the a, b, p and the groups R, E, L
2.3) for each i CEland L
2.3.1) adapt the current solution without point i
2.3.2) LOOY; - test on point i
2.3.3) LOO2 « test on point i
end for each
2.4) LOOLeror (A) = mean(LOOL)
2.5) LOO2r0r (}\) = mean(LOOZi)
end while

3) return A « A(MIiN(LOOeror )) and corresponding solution
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