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Feature selection of random forest-based proximity matrix difference

Zhou Qifeng Hong Wencai Yang Fan LuoLinkai
(Department of Automation, Xiamen University , Xiamen 361005, Fujian China)

Abstract : A feature selection method is proposed, after analyzing proximity matrix' sto random forest
model and its sendtiveness to the variation of features. Proximity matrix is taken as a special kernel
measurement to compute the proximity ratio between inner-class and the inter-class, then permutes
the values of feature randomly and the diff erence of proximity ratio was takes as the assessment crite-
rion for feature importance. The process yields a ranking for all features. Experimental results show
that the method achieves good effects and performs better than that of the method based on out-of-bag
(OOB) error rate.

Key words: feature extraction; measurements; differentiation;proximity matrix; random forest; ran-

dom permutation

(e o1, Bagging
(- , ,
NP 2 , o
(31
[l (SV M-RFE) : SVM-RFE
- RF
) . , 00B
: (RF) ,
(51
Breman 2001
: 2009-08-14.
(1976-) , , , Email : zhougf @xmu. edu. cn.

(2009305153) .


https://core.ac.uk/display/41441074?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

, . o oLl o« o
V. = R P = nzi:121| Pui.j peii |, (1)
P .

1 .
Pi.j I J
m  Prox
1.1 | vm:#_—lizm- P, (2)
, ( Prox ). P m Prox P=(Um) -
: Pl
d iris,zoo,SAheart ,derma
' tology 4 UCI ,
’ Prox , 1
. Prox ‘a.
n , nxn
Prox, P={pi};b.
Xi X,
. P =pi +1;c m
; ;d.
pi = pi/m (i,j=1,2, ,n),
Prox 1 Prox
Prox ! . 4 d
1 , ,RF
, Prox
1 , , RF
b. Prox
Prox OOB Prox
Prox ' dermatology
5 (21,22,28,5,12) 5
’ | RE (20,3,34,7,30,31) ,  0OB
Prox
, 2 , V7, Vs ,Vo,Vio
1.2 Prox
a. Prox RF N
T
Miry . Miry 0L ’
(A7, , "
) Mery 2 Prox
1 000 ,2 000 0o0oB e , Prox
Bagging : :00B ,
, , “ OOB . Prox
” Prox

nxn P. 2 C. Prox



- 60 - ( ) 38
,Prox RF 1.
, 1
RF )
, monk1 432 6 2
monk3 432 6 2
| Z={(x dermatology 366 34 6
yl) (xe, yz) , C(Xn, yn)} , RF f = parkinsons 195 22 2
h o h n%n Prox ionosgphere 351 34 2
thfe, m} SAheart 462 9 2
P={pi:i,j=1.2, .n. wine 178 13 3
a. 700 101 16 7
|
:C= Ps/ Pg, :Ps:izlpu(yi=yj): monk1 6 V
| .
= ij i Vi) .
Py i;lp,(y y) 1 (vi = w;vs =1);
b q label (x) =
: ' 2 ).
q q
! Z, 4 monk3 6 \Y%
RF nxn Prox
P 1 (s =3, =1
c. 4 : label (%) = Vs £ 4,v. £ 3);
q c(i=1,2, .1, q > ().
E'=C- CG(v=1,2, .,l); E 23
q a. monk monk
|
d E° S*=[1(I- 113 (E- ,monk1 Vi, e
%) 2 q EY S, vs. monk3 Vo, Va
Vs. 2 Prox-FS monk
2
2 monk
2.1
O0OB monkl  vs Vi Va Vs V6 Va
Prox- FS KNN monk3 Vo Vs Va Vi 3 V3
, 2 ,Prox-RF
KNN , monk ,
, (o1 Prox-FS
R Lan- .
guage V2.9.0  Random Forest Package. b. UCI . 3 8 6
, My = 2 000, Proxx-FS RF
My = [r/l—] . ’ (
10 , Prox ) ' v
Prox . k {1,3,5,7,9, ? r.
0 , 100 (s,
K) KNN
2.2
2 0.2 . . . . . L
0 5 10 15 20 25 30 35
monk1 ,monk3 6 UCI v

Prox-FS

3 dermatology



61 -

T 3 6 7 9 11 13 15 17 10 21 3

4 parkinsons

Prox

3 8 ,6 ,
ionogphere  wine
, 4 , Prox-FS
OOB

, OOB

Proximity ,

[1] Blum A L, Langley P. Selection of relevant features
and examplesin machine learning[J]. Artificia Intel-
ligence, 1997, 97(1-2) : 245271.

[2] , , .

, 1997, 20(2) : 133-138.

[3] Langley P. Sdection of relevant features in machine
learning[ C] Proceedingsof the AAAI Fall Sympos-
um on Relevance. New Orleans: AAAI Press 1994 ,
1-5.

[4] Guyon I, Weston J, Barnhill S, et al. Gene selection
for cancer classfication usng support vector machines
[J]. Machine Learning, 2002, 46(1) : 389-422.

[5] Xing E P, Feature selectionin microarray analyss, in

[3].

a practical approach to microarray data analysis[M].
Dordrecht : Kluwer Academic Publishers, 2002.

[6] Breiman L. Random forests[J]. Machine Learning,
2001, 45(1) : 532.

[7] Breiman L. Bagging Predictors[J]. Machine Learn-
ing, 1996, 24(2) : 123-140.

[8] Breiman L , FriedmanJ H, Olshen R A , et . Clas
sfication and regression trees] M]. Cole: Wadsworth
& Brooks, 1984.

[9] Ho T K. The random subspace method for construc-
ting decison forests[J]. IEEE Transactions on Pat-
tern Analysisand Machine Intelligence, 1998, 20(8) :
832-844.

[10] Hart P. The condensed nearest neighbor rule[J].

IEEE Transactions on Information Theory, 1968,
14(3) : 515°516.



