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SVM Learning Algorithm Used in Imbalance Data

JIANG Sha, ZHANG Xiao-long
(School of Computer Science and Technology, Wuhan University of Science and Technology, Wuhan 430081)

Abstract In practice, training data is usually imbalanced, one class is “rare” relative to the other, and misclassification cost of the rare class may
be much greater than the cost of the other class. In this situation, accuracy and the misclassification cost should be considered. This paper extends the
Support Vector Machine(SVM) learning method, based on the Gauss kernel, by the use of C*(the weight assigned to the rare class), and C (the
weight assigned to the other class)to train more sensitive hyperplane, which is optimized by generic algorithm. Meanwhile, a new sensitive quality
measure function is introduced in the optimization process. Experimental results show that the optimized algorithm has competitive performance
when dealing with the rare class in the imbalance training data.

Key words  Support Vector Machine(SVM); imbalance data; measure function; learning parameters optimization

1
(Support Vector ( )
Machine, SVM)!
(2 SVM
ct, C F-measurel®! [3] 1
C 1 F-measure
A+ A-
A+ TR( ) F( )
F-measure A FN( ) TN( )
) =
TP
F-measure P=rpmp <0l @)
R
TP
R=— €][0,1 2
TP +FN [0 @)
SVM ct ¢ C F-measure
F-228 ey )
SVM SVM "
1 F-measure
2.1 F-measure SVM

SVM

(1982 )

2007-12-13 E-mail jiangshal07@126.com
—198—



2.2 F,-measure

®)
F_ 2xPxR - 1 @
P+R LV VS
F-measure
(4)
uoou [0,1] ()
R PP(IR & #<ld (5)
L=y P+l
#XR+( #)P
1
== 3
1=3 (3
F,-measure (6)
PxR
=——€[0,]], 0,1 6
e R oA ae (6)
F, u P R
U 1 R
P #=05 (6) (3)
(6)
SVM
SVM SVM
(6)
SVM
3 (6)
3
3.1
SVM SVM
[4
SVM 3.2
3.2
(Genetic Algorithm, GA)
GA
SVM
(C',C,o)
GA
SVM
SVM
SVM
3 C'"C,o (6)
U
SVM
30 100
u c", C, o
c",C, o K- TP, FN
Ps Mg Cs

Cc Cm r
Procedure Optimazation(pn, C*, C°, o)
Begin
I
ChageGAConfig(Ps, Mg, Cs, Cc, Cm, r);

I

InitGenes();
i=0;
1 i <Mg
While i < Mg then do
Begin

i=0;

I
While j < Ps then do

Begin
1 k-
DoCrossValidation();
1 (6)
Evaluate();
1
Fitness();

End

Selection(); //
Crossover(); //
Mutation();  //
End
i
OutPutResualt(p, C*, C°, o, TP, FN)

End
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