—FETF SVD A Rough {5 Bt 987 %>

WRE AnE
RITT R A ROE LD, FHE 300071

wE
ASCHEH T —FifE Ry ik, BIEARES M (SVD) (AL 1, i FIHkESE (Rough Sets) HHif
BEATAR I8 o 38 I A >SC R B R AT AT S0 20 At DR R, oS0 Y — M) 5 7 A N SRS v £
P, WA A5 951 5 S PR A SRS A 2% o SRS I8 PR RE SR 30 o sl 6 K I B 7 vk, AR BRAT TR Y
A SRR U R K oA R0 SRS 1 2 A SR e 5 0 0 P LR UL AT R BADC RS, AT M5 RO B SEIR R, 207
TEAEE R 5 T EeA B VSM AT LST 247

PS = ARE M RS EEIENE BUREL

[t ARSI A5 S B KRG I, ATAEAE N TR EI B O/ 25 BAE 9 R [ E) A
K571, WTRENE TEA RN, RS H CBOGEBRIE R, MRS A ORI RNER
CABCNFET Internet L5 (5 BALFEAI 255 2 Be B ERIE Bl BEBOR IEFS B Bokibl ™
ZIRTE, 15 I IR GARYE A (045 B G SR00 Zh 45 ST I 98, DETR - BOGE S
PEAEIELE AL, AT PABE s RIS B R, X 2 8 5 B (0 5 SR SO 5 A 5 /R
FASCTER W ZE R, (RN R 7 B . ASCIR I 7 — PSRy sk, s sEn
f o dat b, e AP RE SR B rp UM HERE T3, AR R e AR 2, X HARE AR
SCRS, AR LR H AR S U AR AT A A AT, AT L E . SRR T i
BAL G ) VLA LS TR BT

2. MRERARHER

FHRESE A I =2 Z. Pawlak ZUR42 H (1) — P dE HE 3 77 vk, 2 3R 08 kI 3 B AR 45 1
I HNT R SRR 1 584G 7 B JE A FRATTE Se iR 5 28 SO SS AR AR 308 vh 1) — LA
oo CIER I MES AT 58 5 SCHR[2]D
2.1 BB &% (Information System)

SRR 4 UEAR, EHS=<U,QV, f >, Hr:
U: fIN DR R{X, X, ... Xy FHBPIETES, FOE (Closed Universe);

Q: HnMEt{a,,q,,....0,  HEARIETES;

CARBIFTARARE] T HE . B UL E A AR R G M E 2K 973 WTH (T H 4 5 G19980306) %t



V =U,qVy: #or QP RIEIER, HibV Z&Etkqe Q KIfE.
f:UxQ — V: 4 ¥ K% (Total Decision Function), #7535} FE—xeU, qeQ,
A 0q) eV,. B f 1, FRASS EH A REHERIR, RIE i ATH0N

Zox, FEE j U TE QAR RIIAE f(X,q;) .
2.2 P5EF (Decision Tables)
WREERAS=<U,Q,V, f > WEMLE Q il Ao I A A M & AF B 4R C Flk i

JEMSE D, L CND=0 HCuD=Q, WEXMHFMANELREMARESL, id

DT =<U,CuD,V,f >. —IELT, £&5 DUTZNHRERNLE, EREACHRIEDT

FTE, BAITRAS—NUREME d, B D={d}. @ik, FATH AT DU L T
AUUFERE o N T PR 38 5 VR AR A R SRR R 2l B BEAT AN HEEE )

3. wRESE (SVD)

Y55 mon BIAERE M, AT DA R = ANMERERITRFAM = UxSx VT, Hir U fil vV 4351

MXMAINXN [ EAZHRE, S ARMHRE, SIAEZEX Moo, (i =1...r) WHEERME M 1)
At e, r IR TN
SEXL M EFEM, =U, xS, xV,", HtU, iU B9T KCk < 13050 20 mk

MFERE, S, t1 S AT k NECRIIFT A E ALK kok B AR, V, BV FRT k 7151 &

LRI nd FEFE . A& RFERE M 2 MO8 k FERETh S M BRI, AR Fk
N K R B AU R

4. (S BT IE

F—o WEREHE, BSTEE-SCRYHERE (Term-Document) MM

T SRR — BRI SO R 5 . K 2 NSRRI, — RO, BT
SCAY ) 60%-80%1E NG, HerIERNERE. B m AR, EE n S CEEE,
BTG -SCRAERE M, FERE IR ATARER AN SR, BRI ARE TR SR A 1 HH B A
K, B M=(my) , miRoRE | MAIELESS | AN SO R LR

FOP AR M BT AR, MIERCN K 1 I B R My

BATERME M BT EFES M, S CRERMIRESW. 2% M 53



M=UxSxV", BEHA K KEIFEUEREM, =U, xS, xV,", Hfk<r, rd

TR AN EHE AT, BAT I RS BRI, e & (e e, A4k
BT M BN K E IR My, ATTREAR 1 30 15 - SORS 10 22 ) 4E

M XA A, AT SRR LA A (IR - SORS AR B ARG A2, 2R 1 AN R A im] i AR
AN IR SO v R P B, DTS 15 15 BE B 47 R 8 SRS ) P9 8 o [RIRE X T A AT — R B R S5
G n ASREREEZSCEH MBSER, B2 1xn MR P, o LUE A6

D, =PxV, xS, ", ¥ P HAL I E-SCR %5 i R

H= MIIETRER DT, AR s

AT b SRR FE S () SORS B ke bt k5 % . DT =<U,CUD\V, f > i ihik
2%, P U R BRI SCRSAERE T m AN SCRILX, Xy, X PR, SRR ESE C diiAliE
SCREAERE M I n AMATELL L, . G HE R B R, SRR PSR D={d} i SCRY K25
YRR, IRV ={u, 1<T<ml< j<n+ 13, R AARIENUERITERR M 15
BRI ISR M 90, B F(x,t) =uy, =my 1<T<ml< j<n, s mmiis i

TGER (B 2 A HE R SO R YE S E , o] DA AR SCRS JR AR T, Lhn =), ez,
EESE, W IEZEAAM/RAE 0, 18R, 0 R ZHATABIGImI SR, 1 &8l

GBI SCRY, Blug L, = F(x,d) PEBUE AR 5 KA E .
A7 MR, AT AT AR R AT 0 HE B - 1 e 58 SR U AP AR AN SCRS R AR BLRE o

o(,v)=—-"2"- (D
u .

Hefu,veU, u M,V SRR uy v SERIR n AN &SRR LR AR, BUE 4
WO CAEPEBRE, W eU,v) 20, M u v AR, BRZRALUR. (£
ZrxeU , & Xi AME U TS MUXHE(BREx)NES, U
X, ={u|(pu,x)>d®,,x,uelU} . mH X,,i=12,....m 4 W K %£ & i N

Cr={Xy, Xy,ooe, X }o MUARHRFRYE DK U 73 g D> ={Y,,Y,,...,Y }, K EM
TP 5 SR ;

Des(X;) = Des(Y;), X;eC", HY;eD’,
Horh Des . (X;) A1 Des, (Y;) 20008 X A1 Y5 B SE PR ME— 338 . 140 Des ¢ (X;) B2 X i

bk, EARSCPER S X BBV RT5E T O K.



XETRATEA S —FR A AERELY, € DT MMMELRRUTT:
{r,}={Des (X,) = Dec,(Y,)| X, NY, #¢,X, €C",Y,eD";i=12,.,m}

card(X; nY;)

RFMM R H AN p(7;)) = card(X )

Fet5t, ey} bR T

HERZEBE o (AU REATME AL E G, B G ={z; | p(7;;) > o} -

PR AT AR R . IS A5 AR, BUARRIEAS 26 L, A BA R S5 1AL
FEASCH, REFFATRT AR 0T SRR M SORY, SR SR S0 e v A

VUPAES LA SCRS PRI A AU R T35 B @ o, AR A% SR A SR S S M A 122 0 U X o )

SRPE. PR, X THORESOE, WERES xe KWARMUERT @, JHFHryeG, HA

SO AT o
M LTI ACA ARl PG BURATT A T I R4 -5 A P o 7 ) SRS R R SR A T
XHFBR SO R 7 5 XSO T MU T 5. A 1xM A& R /76ffRiR, R 15
AT 0 A L PAMEL . 1 R iZ SR S U BRI B, 0 R AT R 5 12 3RS X R o
Wt U SARRDY 1 SCRIARUR SCR A0 BA TG, 75 MO BATA R K SRS
TR SIS R BAG R 43R -

P 1. PR DT P IRATBOGEBIE R Y, W RFER I U i — A0 x R AT S
22% 4.
2. UK X, 5 U PR SCRU GBS X)) TRV o(u, ;) -

%3 Hi R o(u,X,) > O, KFTH RIS X, 1 p(r,) -
%4 W p(r,) 2, MR KHBIORE LHE 1, F0E o.

B0 e B R RCR B e

AR RASCR, AR LTS SR D, FREAR (1D A%

BYS AR 1 ISCRARIE, R A SRR R T4 F @, BT SORY R AT
HOGEI, MEERA A EOGE.

AT S RHAZ T 5 ARG AT HAL.
5. SKRAERGRIT

PATLEFE TR TSR, AT WE, FHE=SEGHERSY 1100 2R (b
KRB 1197 6. W4 1121 J6. 725 1190 jei 3k 3580 Jei) 1S Hidls (T IR I e 24 HX
BT 2eHT I www.21dnn.com). X EEHHEHL 60%1E A ZkEE, 40%1EIlliEE. Eo



W RIGRHN, @ MERERATIR, & 5XF VSM. LSI. AUk REgE =FoiE T T
e, IRl Rt T T .
5.1. BRI I

FATE AR T A I —oninl 3k 98558 A, FER 4 BT EIAR U BRI AR, 25 o ) R A
A AT A o AR H A LA AR P R] 170
5.2 EILIFE- SRR M

TR ) S B A 7E SRS HH LA, DTG IR 1 - SCRYHE B M=(mg) 5 my RoR 26
AR | NSO P AT
5.3 A RN EE

IRAE LR THER I 20X M BT 8 B AR, B k=20 MIBHTHERE My, 4% BTy
TR R =D o AT AR A T R SR, A B 22
5.4 SRR LR

BATH=FT7i%: VSM. LSI. DLECHREEE 7547 2 s, #3207’ 1 BioRit P-R
I

E—- SNt — RoughSets ¥ LS |
o
. - \i\
0. T L
T 07 T
E 07 -
) .
s
0.3 n,
0.4
™
rr-r . ftrrrr.rrrerrerr 1o
04 05 0B 0OF 03 08 1
Precizion

B 1 =Rk P-R &
MR AR R, AT T R A2 4R _E I HE VSM #R 4 1k, HERfR B
bt LSI 73 P iy — 2, JRUEE A AT b LS A — .
AR [ S A R S A (R R AR B R R W T

=GR YR SUR/ASUN 2% (A £7-fifs

VSM 0 (m) ¥ HH ] [ B V

LSI O(mx r?) O (m?) Uk, Vi, Sk
HREET: | O (m?) +O(mx r?) O (m) Uk, Vi, Sk bril Al & R

1 =M R B LR

Hoph & R EM R E 2R O(mx 12, WE 1 hIRATAI AB 2. RS 7k BARTE IRt 12
RN () 52 R B B LS Ly, (HR R SR R R A b LSI VR T — NME S T HAE =S A
AT AR A L LS VA2 A7 — > Lx M AR IR &, A IEmRZ /D Iig . BrbAfE
SR FE T R REEE T VRIE AL T LS L.
5.5 JREHESHT

— AR AT DA — AN SR RN, B 2 R 1 JRATT R 2 AR AS 75 2 1 SRS PR [ 2 1 7 e
ANER S ATE, XEBATTFEM SRR R, MOLBATATER, RATEIE XL k.
7F a FEIRE SR, VSM ] IR 75 5y i sk gt ok 1 HLvEERf 26 2 B v (LR E b BRI L
F,VSM TCit R AER R A e R AR, (H 2 FRDRESE 77282 LS B 7 X b it
T, HERIARR mRTER

FH T LSI 77 yhAe gt A7 it i HOZ BEAT AU LU RN HE 7, i i e f — Lo e R A



ol g, FreABRATRIEE R LE LS| AERER, 7 20— 2k, (AR RFERZX AR, LSIfEE 4
T AR T BA T T8

o O
x§ X§O O
%K @) oOx O _,0
O ng O O §§
o O o §>:<80
@)
a b

2 H MBI B RS O

6 ZERIE

ZOC TP B I S5 R 82 1E Visual C++ 6.0 A1 Delphi6.0 ', & B Matcom4.5 #1552 81 .
BATWRL BRI T 85 S8 o AR RS SR BV AR 45 6 (10— S B 98 7 725 is - ARER W iR
TR B TR - SOR R R, SR S s PR RS S 3 v () 3 g R ST R S I o v
BATE RIS UE, FERERIASTHMING, B T g m a2 EE Bl E B, X
ToEE X B e — i 2 1 2o 17 HLAE SEI8 HH RATVIGAE T 7V E R TE R A IR 21
HETR L7 AR 2 v A2, e — P ) SnlAT 7702

S 3CHR:

1. Pawlak. Z, Rough Sets, International Journal of Computer Sciences, 1982. 11, pp341-356.

2. Krzysztof J.Cios, Witold Pedrycz, Roman W. Swiniarski, Data Mining Methods for Knowledge
Discovery, Kluwer Academic Publishers, 1998.

3. Azar, Fiat. A, Karlin. A, etal, Spectral Analysis for Data Mining, Proceedings of the
Thirty-Third Annual ACM Symposium on Theory of Computing, 2001, pp 619-626.

4. Christos H. Papadimitriou, Prabhakar Raghavan, Hisao Tamaki, etal, Latent Semantic Indexing:
A Probabilistic Analysis, In Proceedings of ACM Symposium on Principles of Database Systems,
1997

A New Method for Information Filter Based on SVD and Rough Sets
Chen Cai-yun Li Zhi-guo
Center for Combinatorics of Nankai University, Tianjin 300071

Abstract
This paper proposed a new method for information filter based on Rough Sets theory and
SVD. We have changed the importance of terms in corresponding documents by singular value
decompose (SVD). Then we generated the rules which are useful to us base on the decision tables
of Rough Set theory. When an unknown document was inputted, we just matched approximately
the condition property of the document to these rules and remained useful information. The
experiment proved that the method was better than traditional VSM and LSI in precision.
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