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Research of Text Categorization Based on Feature Selection and Centroid
Construction

Abstract

With the devel opment of information technology, the information people can get are
growing in an explosive way. Facing the mass information increasing day after day, peoplefind
that dealing with them solely relying on artificial means becomes more and more difficult.
People need some automation auxiliary tool to help them management and filter the
information more convenient. Text categorization is one kind of text automated tools proposed
under such background.

The goal of text categorization is classifying the documents into afixed number of
predefined categories. Using the method of machine learning, its goal isto learn the classifier
from examples, and then use the classifier for automatic classification. Thisis a supervised
learning problem. At present, there are many methods for text categorization, such as Naive
Bayes, k-nearest neighbor, Neural Network, Centroid-Based Approaches and SVM, etc. Text
classification have been widely used in many fields, such as network resources classification
and spam filtering, etc.

In this paper, the text representation method based on rich semantic information is studied,
and a new method based on centroid-based approach, which is called FSCC, is put forward.
Firstly, the background knowledge and research status about text categorization is introduced.
Then the general flow of text categorization is given, including text representation, classifier
selection and training, the assessments of classification results. And then text representation
method based on semantic information in the text classification is studied. The semantic-based
text representation methods and traditional BOW representation methods are compared
subsequently. Finally, based on the traditional centroid-based classification method, this paper
proposes an improved method called FSCC. In FSCC, firstly, the relevancy between features
and categoriesis calculated by using feature selection, and then anew formulafor calculating
feature weight in a centroid, from which the centroid can be constructed, is defined. Finally, a
denormalized cosine measure is employed to calculate the similarity score between atext
vector and a centroid. Experiments on different corpus show that FSCC significantly
outperforms the traditional centroid-based approach, and state-of-the-art SVM classifier.

Key Words: Text Classification; Semantic-Based; Centroid-Based; Feature

Selection; Cosine Similarity
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g(X)=w'x+aw,=0 (2.6)
SRR A S48 x 11 53 2 M W xHwo IR B R 2 [ A3 IR R P] AR 7R A «
gX) =" X+m, =1 y=+1 (2.7)
gX) =o' x+@, <1 y=-1 (2.8)
H, O .

margin

= Al

B 2.1 SYM Jy i 4 m] o i) 7t
Fig. 2.1 Linear separable problem for SVM
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AR A B (172 ) R S S 1
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I ZEH RN T4 (reduc) AP Cover fitting) 7). 1T SVM BEA 2L
SRR AR TR) ) i e ) R, 2 LR L AL I B R DL AR G R B A
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2.3.3 FMENMHETSZEFZE (Naive Bayes)
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NB I8 ik 8 v 1] SR 28 ) -2 TR) PRV IR A5 R 23 SR it T4 s SO 8 T2 A %6 . NB. J7 VA 1) b
% (Naive) for7E T e Minl TR e,  RIAS AR IR 25 58 2 T B4 AW 70 A1
FEEAMOL . X RS NB 2 28 8 R B A T2 MBS AR, KR
T MERAATIVEE, Dk, i e AR 22 DU i, e A TR L

B C={c|i=1,2,...m} A EMFRIER, SIATLER, SHTHEmMcRd, H
W LT (K A2 S o S8 X AMT 45 LT B TS SORY d ZEREAN S R B0 i 50
K P(ald), RIEHEZ B IR R LB, R R T

¢* =argmax p(c, |d):argmaxM (2.9
Gec Gec p(d)
o< argmax p(c )p(d|c) (2.10)
Gec
= argmax p(c, )1 p(w, |c;) (2.1

cec 1=

Horps( 220 250 220 Fefbnl B, 7 S ASI R e SORS R T R Z TRV
BT, R SCRYE1E 2 “bag of words” , 1E A2 HH T T IXAMR naive B, KA
FroscAh 7k Naive Bayes, 1Lt Bayes AFL7ES 2.10 1 Bayes A x0HIR .

B, (75556 A0 BT 23 5T Pwilc), B 4650 B S A
11y P(wjle) I HS T DCR AR 22 53k, AE4s e WIZRER TR U0 1, foe Bl SR K AR R TS VA AR A
] wy 7EA AN IR AL A T, R R

n.
plw, |c, )= (2.12)
n;
o, my RRTERA o HH HIURAE wi IR SCRS S, np R 2R o B8 IR SR 2K
30 2. 12 W RER A MR o) 8, 3 ] DA o SR H 187 B0 ) 1y 7 v e, anhn—>1-

. KR ERE AR (n 3 BRIEHEEH ) -
n. +1
pw |c, )=— (2.13)
nj +Nn

b 2% DU (RO AT PR B B BB AR — et DL N IFANAT, (B BAT R AP R B Fe
TEACFR LB I A A AR A 2 R,
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