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A Feature Selection Method Based on Class Feature
Domains for Text Categorization

ZHAO Shi-qi, ZHANG Yu, LIU Ting, CHEN Yi-heng, HUANG Yong-guang, LI Sheng
(Information Retrieval Laboratory, Harbin Institute of Technology, Harbin, Heilongjiang 150001, China )

Abstract: Feature selection is one of the key problems in text categorization. The chief obstacles to feature selection are
noise and sparseness. This paper presents a novel feature selection method which is based on class feature domains. First,
we will make use of the combined feature selection method''’ to remove noisy features from the original feature space and ex-
tract candidate features. That is, we’ll take off low frequency words using Document Frequency method firstly and then se-
lect candidate features using Mutual Information method. Then, we will construct a class feature domain for each class and
conquer the sparseness of trainning datas by merging and strengthening the candidate features which appear in the class fea-
ture domains. Experiments show that our method is much better than kinds of traditional feature selection methods and it can
improve the performance of text categorization systems markedly .
Key words: computer application; Chinese information processing; text categorization; feature selection; class feature do-
mains
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BT c WXHE,CRTRBRT c BALE : BB N RANEGBER PR SE U : 5
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MI(t,¢) ~ A x N (1)

o8 T4+ C) x (A% B)

RITERRE—NBE, Y M (¢, ¢ VB TXBER, ElARIAFK ¢ B THS c B3
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WRAIEKR T 2N KA B, 2R, 7025 B4 AF 3k 0 8 52 BS 7T 38 o A T8 X R BE—
PRSLERYE.
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ARERPEAEENEN, BRBESFIHEALK : 58I EF e, WERER FBREPHEX
HERAXNEARWERFER  HARERN:
Ml (t) = max. MI(t,c;) (n AEHNE)' (2)

EHEBRIAESMAKNBRKRERBZE, RITHE % B MK BN FE X S THEF , 3%
HEAE B B — % B R R AE N R IER B TR, NZR, RITXEFRANRE—F A4
FAES B W5 (DF + MDD ,EAZRIEN , EP TR FRE P, XFHASHFMEHBEF
SER T RME R DF ML IG UK CHI Y,
4.3 FAAJSAEHFITSESHF "

BIEA A T RAFIES RS U R EE Y B, A8, RATEF B HIRRE 52 I 8 F
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B, BOANDBERPRIEG KB E P RHBORES ¢, WEINBX ), BT
Xk, TGRSR D W8 — MEERE ., 2 TH =FE X KB fTALE

1) FH:BTHMUR TR ¢, WAFHIRFAES, W ¢, WAFI 4, HBERNEXED H—
AR 5

2) ZHeRBNBTFmAENcy,cn, o, o BIRBIBFMES, W LR m 4350 82 5155
diyrdy, ’dmﬁﬁmﬁgﬁiﬁp Y HF1E 5

3) &t RB T —RE R GRS, W ¢ 4 5 8 HAE R X G XA —MFIE

RATET LA T — A TR AR R R AR ICA D Fr & M8 % R AE K A NI AY
BRI Wl T w2 B P w3 T was R wS; B w6 /A w7, B“BRB7 . “RL7.
“HR” BT URERE"SRERFER T EFRORENER A)7 R RHI R “H B
B <P X B MR G AR E R B T F 28 (BB A% B’ )7 I JE B R AE 38 ; “ X7 " M “ P
Fi7 KB MBS R R TR — KSR, WZ5E 4 HEHBKMICA D WRHIE X IUE
BRA:wl +w3+wd+wS+wl; W :w2;B:w3+wh; I :w6” o ANXNMERBAESEL:

NZIEHZE.XE DHEERFMEAFEREBER;

2) X P AR T BB e AT B TT BE

3)“XUH R T A7 X B A BB A B AR ILF S BB N EITAR T — 2B R E 8, Br
AEST AT A, MR R T XA MEE AR BT

MR R AT CUE - U R SORY TRk e & T4 20 B0 28 1 AR AE 48R o R 8 3 R A B R
By MABG ., WE— B, YA L MR X B R — 2 HIS e, EfTMRE
B RIERAEN XA LI BRI PHNE KT HERENRERIEESE
LB ERBNE), XEFEAN TR FTERENER. B, FFERBEENAG
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2. %R

Zkigﬁﬁﬁﬁiﬁrﬂﬁﬁu&lppon Vector Machines(SVM))mf’FﬁIZFﬁ'%%ﬁo SVM £ 2 1A
BB R BT RS EKBZ —, VNGB ,SVM WIS S0 b FRK 488 BB M RE A
BOFME);EFRHE,SVM A AR EXFRBEX RO G FETHE, TR
PR RBCR AT RBF B¥, 3R AL XK (cross validation) W HF EMERLPHESH C | 16,y
B0.25, F5 , FERAREREE K, RITKRA T “—%t— " (one-against-one) B X, , Bt F
EORERE 36 LA, %36 x (36 - 1)2 KB, HP SR B4 FH KNG B
TN

3. XAEHRR

ARG X EFESIL XY RTRANE MBS R (VM) 'Y, 58 R
RS IEAE BT , 5 2 TF-IDF AR, BRIFEELZH TF-IDF AR, A X AR —FME R
%58 19 TF-IDF A :

if(t,b) x log(N/n, +0.01)
\/E,ff[tf(t,;;) x log(N/n, + 0.01)]*

A, W(e,d) Rk ¢ FEXAR dPRAE, W, d) BiA%k  EXA JPWIESE, N B
YNGR SRS BB, n, YIS SRS SR P BRI 4 ¢ RO SCRS K, B N A — LB T
5.2 WF#HAZE -
HFREABNRNTREEREERAS LR, BT RGBT N 5L R %
WA M BT RN A S, XBE, RITRANRERE P(Precision) B EHE R(Recall) 2l &
F1ESE RN TEN T %, BEEARERUT

(3)

W(i,b) =

8 RERE: P, = (I,/m;) x 100% (4)
He, L HEj R LERBOIEY, m AFLRRRLEFTENj BXEE.

#iRMFEE:R = (I,/n) x 100% (5)
Hep, |, #Ej BB ERBOICER 0, I B LHELTHXEFR.

, P, x R x2
%]%B‘JFI{E:FIJ-=W (6)

mMTFARERPATENES, B ARFYNE LRI HEERE . GERM FI
R E. REEXNT:

EXHHEW R : MacroP = %,:21 P; (7)

B H EH . MacroR = %g R, (8)
MacroP x MacroR x 2

¥ F1H: MacroF1 = MacroP + MacroR )
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BOEH TR . MicroP = Z") lj/z’l) m; (10)

i=1

I H B . MicroR = i}lj/inj (11)

MicroP x MicroR x 2
F14H: =
BOFH f&: MacroF1 MacroP + MicroR

(12)
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