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This do ument explains how to use the parameters in an o je t returned y for own
predi tion fun tions.

For lass predi tion in the inary ase, the lass of a new data ve tor n is usually given y
of

aiyiK(xi,n) +p (1)
i
where Xj is the i-th support ve tor, yj the orresponding la el, aj the orresponding oeffi iant,
and K is the kernel (for example the linear one, i.e. K(u,v) =u v).
Now, the li raryinterfa ed y the fun tion a tually returns ajy; as i-th oeffi iant
and the P, so in fa t uses the formula:

coefi K(Xj,n) — p
i

where the training examples (=training data) are la eled {1,-1} (!). A simplified fun tion for
predi tion with linear kernel would e:
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where does the a tual predi tion for one new data ve tor, the remainder is just a
onvenien e for predi tion of multiple new examples. t is easy to extend this to other kernels,
just repla e with the appropriate fun tion (see the help page for the formulas used) and supply
the additional onstants.
As we will see in the next se tion, the multi- lass predi tion is more ompli ated, e ause the
oeffi iants of the diverse inary s are stored in a ompressed format.

To handle k lasses, k > 2, trains all inary su lassifiers (one-against-one-method) and
then uses a voting me hanism to determine the a tual lass. Now, this means k(k—1)/2 lassifiers,
hen e in prin iple k(k —1)/2 sets of s, oeffi iants and rhos. These are stored in a ompressed
format:

is stored in ase it were used y several lassifiers. The is
(num er of s):

1. nly one
ordered y lasses, and you find the starting indi es y using

e uals the total num er of (distin t) s.

. The oeffi ients of the s are stored in the -matrix, grouped y lasses. e-
ause the separating hyperplanes found y the algorithm has s on oth sides, you
will have two sets of oeffi ients per inary lassifier, and e.g., for  lasses, you ould uild

a -matrix like this for the lassifiers (i, ]) (i,j= lass num ers):
i\j 1
set (,1)|set(, )
1 | set (1, ) set (1, )
set (, )| set(,1)

where set(i, j) are the oeffi ients for the lassifier (i,j), lying on the side of lass j.

€ ause

there are no entries for (i, i), we an save the diagonal and shift up the lower triangular

matrix to get

N\ 1
set (1, ) | set ( ,1) | set (,)
1 |set(,)|set(,1)|set(l,)

a h set (., j) has length

is the of su h a matrix, therefore for a data set with, say, lasses,
you get -1=  olumns.

The oeffi ients of (i, j) start at

, so of ourse, there will e some filling s in some sets.

and those of (j, i) at

. The k(k — 1)/2 rhos are just linearly stored in the ve tor
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