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Attribute selection by Subset-Relief method for data mining
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Attribute selection methods are classified into wrapper methods and filter methods. Generally, wrapper methods

are more accurate but have a higher computational complexity than filter methods.

It is difficult to directly

apply wrapper methods to data mining applications, which has a lot of attributes, because of the considerable
computational complexity. In this paper, we propose a context-sensitive filter, which is modified the Relief algorithm
and has a low complexity of computation. We propose the approach that selects a good subset of many attributes
using the proposed filter, and then applies a wrapper method to its subset. In preliminary experiments, we show
that the proposed filter can select effective attributes depending on context. By the proposed approach, we can
apply a wrapper method to data mining applications and select effective attributes. We apply the proposed method
to large-scale problem(the number of attributes is 500) and verify the effectiveness of our method.
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Algorithm 1 Relief
> n: the number of samplings
> N: the number of attributes
for j:=1to N do

[y

M;:=0
2 end for
3 fori:=1tondo
4 sample x;.
5 query near hit z; and near miss xy, of x;.
6 for j:=1to N do
7 M; = Mj—diffj(xi,xh)/n+diffj(:ci,:cm)/n
8 end for
9 end for

| zi; — x|  (A; is numeric)
diffj (x4, 1) = 0 xi5 = 215(A; is nominal)
1 Zi; # x1;(A; is nominal)

O 1: The Relief Algorithm

2.1 Filter Method
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2.2 'Wrapper method

00000 [Kohavi 97)00000000O0O0OO0OOOOO
gooobooo0oboooooboboooooooooooo
gooooooboooooooobuoboboboboobo
goooooobooooboboooobobo,10040obo



The 20th Annual Conference of the Japanese Society for Artificial Intelligence, 2006

Algorithm 2 Wrapper Method
>S:0gpooooo
> acc(S): 0000O0D0DODODO SOODODO
>a: 00
> mazacc: 0000000000
S:=0
maxacc := 0
for each a € S do
calculate acc(a U S)
end for
a’ := argmax, acc(a U S)
if acc(a’ U S) > maxacc then
maxacc := acc(a’ U S)
S:=SuUd
Go to 3
else

>OOooo

© 00O Ut i WN -

return maxacc
end if
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Algorithm 3 Subset-Relief
>S:0oooooooog
>n: 00000000
>k: 000000
for j:=1to k do

—_

W;:=0
2 end for
3 for 0000O00DOOO0DODO 22,0000
4 z; O near hitg(zp) and near missg(zm) 00000.
5 for each a g SO OO0
6 Wq := Wy — diffa(z; — xp)/n + diff o (2 — xm)/n
7 end for
8 end for

O 3: Subset-Relief Algorithm
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O 4: Spearman’s rho(Breast Cancer Wisconsin)
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O 5: Spearman’s rho(Pime Indians Diabete)
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01: 00 k00000 (OO0 Breast)

Breast oo goooo
best-1 0.972182 6
best-2 0.972182 12
best-3 0.976574 24
0.973646 24

best-4 0.976574 29
0.973646 29

best-5 0.973646 29
best-6 0.973646 33
best-7 0.973646 36
best-8 0.973646 38
forward search || 0.973646 39
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forward search || 0.778646 33
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0 3: Madelon result
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