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Dynamics approximate rule mining inference approach

based on rough set theory
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(Department of System Science and Applied Mathematics, Kunming University of Science and Technology, Yunnan Kunming 650093, China)
Abstract: Based on rough set theory, a rule inference approach of integrating the importance of attributes with the emer-
gence frequency of attribute value is proposed. After the analysis of the principle of “fall one or leave”, it is pointed out that the
number of rules in rule inference would be variable. A method is suggested to decide whether a rule is needed or not by its e-
mergence frequency in the inference process, so the number of the rules is dynamic. The dynamic rule is proved not to increase

in the process. The results of examples show the efficiency of the approach.
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1 3| & (Introduction)

1982 £F,Z . Pawlak F T AR KT E M ESAT
B14E (rough set) g BELA B S RE AEE,
AHBMNEETEEA RN . XER(2,3]0FR
TR EI T AN IR . FERBA N EMN IR,
HUHBERE  HEMNEFESTE  AUNORELS
B LEEEER, BEFSHABARAEWNAR A XX
£ i 8 I 1B Ko B T A 4R A4 10U A U HE X
2 IRif Ak & (Preparation of theory)

BRUNKBHE,RA U LHEMRXRE, R U/R =
1 X, X, X, COFERN,E U/R = U/ind(R),
ind(R) 4 R AT PR R) RA RX U R4,
card(U/R) X452 U/R HIEMHIEANEL.

RUNBHE,RAIULHENXAK, H UPH
£—#2E X, 12

R_(X)=U{re€ U/rR1Yc X},

R(X)=NIiYE€ U/RI YN X » @,
R (X)MR (X)NXMRTELMR EERL.

W B B 39 :2000 - 05 — 00; WA CHE B . 2001 - 12 - 29.
HEWH . ZEYEFRS(20033)FBIMH .

HRERERGHZOEXERN S = (U,C,D,V,[ ),
Kb vbdeH,A=CclUDIEHEE,CTD I
HWHRGBEEMPKBHEE,V = aLeJAVa ZREE

PES, V. ErnBtEe € AMBHAEANE,.fUx 4
> VE—-ITEERE, EREE UFE—-THE K
BHEE. ARREREXNMARERICH T = (U,
A,C,D).

S =(U,C,D, V., P, yxE€E U,ya € C
UD,R%d,:A—>V,d.(a) = a(x) BRARKEN
RERR. L, HFC,.D IAERSHNEH L, 1o T
d, \p, AR d, &M MEE. &S = (U,C,D,V,
) EBEES,BNREAR 4., Blxlccl=lp,vVr
S C,%[x]c_lri ea [Z]D,I}w Tﬁd,m&ﬁﬁﬁ,r%
d, PRI ERE F (x]lcoii c [x]p, W rHd, F
WEH, r ARd, BEBE.ZF r vd, IEER
BB f(x,r) HREAR 4, HBEE, r RHd B
VAR, 3R f(x,r) FRERR 4, OITTRME,RP
HE
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BEMRR R IEER.

#®P,QRUFPHFMXE,IC

posp( Q) =xeLcJ//qP' (x),
h Q B P IEMK.

S =(U,C,D,V.) P, EXMPHIRKRE
BEN JIETENRGRE € C, HEEH®
card(pos(c_i.13( D))

card( U)
3 6 Ay S A7 B 0L R W 3E B 5 & (The

analysis of the problem and approximate rule

a, = -

inference approach)

RN — BRI T -

EHKHIR

B B B fin, W d,,

faB fo B B fin, W d,,

S B faan2 B B flianyms W dy,

fa B fo B B fin, W d,.

H &/ i

ciHe, B HBe,,

RKd".

#gfllval’“',fnl BREHRHE ay R EE,
“Simfoms s from BRFH B o, HERYE, 4,
dy, -, dy(d; 52 dj,i 2,1 <i,j< h) BRRRR
#H d WEHEHE, S

C =la1,a3,",a,1,D = {d},
A=cUD,U=1{1,2,~,n,n+1},
card{i € [d,] | f(i,a,)

01}

card[ d,] ’

B =

card{i € [d,]1 f(i,a,)
card[ d;, ]

EBX2 EARRBLEERRG S = (U,C,D,V,
H,eciBe, B He, WHJNMBE BXIE =
AEo, A AHBIFERE, Eo N (a, ,a, , ra, )T IR —
%ﬁi-a,l,aaz,'“,a.,_ HE¥a, a0, HEEH.

BM.ci B B Hoe, WHBNARE = (e,
€2, e) T PIE— (1 < i < h) TR0 TS,
a) 1 f(j,a) € V,,j € (4]} PHAKER,c,
(£(ra2) 1 £(raz) € Vo, € [d;1} F BB EK,
s em FEAS(sam) | fjran) € V, ,j € [d;]1} i
BB BHES BN E, LN ERES . KBt
THHERYE aj,a05,,a, BHREELZHHI ¢ ey,
e, BFL,RRERYE dWBRHEEN L WITEBEENK

!

f:Ux A=V,

flk,a) = full<s k< n,l<sl<m),

fln +1,k) = ¢.

HbY 1<k m,f(1,d) = dy, -, f(i,d) = dy, ",
f(n,d) = d,, S =KU,C,D,V,f) I—NMARE
EERRE.HI RUNHEREA AT IE U IR
B RAZEEBRE SHIMMHNRRERTE R + 1
AT 8 B 3T L B PR R P .

MFIAR B e, B B oc,,, Y5 KRIRFP
BRIHEERM S B fp B - B £, M 4" F8“f, B
f]?E-'“E-f}m" — P ¢ = f}hcz = f;”l""'cm = f}m
BRI R ¢, H e, H - He, METKARYH
—A . WORTER, 4" ATHEHRE 6,0, 50, B
Hoh, o, & HRBHEX 4 KBEERERR

card{i € [d] 1 f(i,a1) = e}
card[ ;] >

card{i € [d;] | f(i,a,) = cnl
card[ d,; ] ’

RAFHBRYE. a1 a0, a, FPRIRI B, B
- B, BF,d" = d, WXFeE R, 7EHTHRNE
e, EAHREN S RKEBIPEAHRENEE
HHREEEBIL BT LA, RITR Y T e
5150 I HE 3E2 . ,

EX1 TEARLEBRR& S =(U.C,D,V,
H,eiBHe; B He, BANEEAEX I TE
Bk x m Br5ERE B B —{LERE,

card{i € [d,]1 1 f(i,a,) = c,}

T “card[ d; ]

card{i € [d,] 1 f(i,a,) = c,}
card[ d,, ]

MNETF dHUDHIEANELL] [d,],,14,], B
B, EFEINNDEIR ¢t B e, B - H o, HBHER
39 d,,ﬁq’ l?ﬁ/%el = max{el,ez,“-,e,,}.
HABERE AELHI L x m BriERKE B HFIHR—14k
HERECERNLI O, MAR—), 5B EK
RER—FHBRE ai,c; BlIfGoa) | fGa) €
VorJ € [di]I(1 < 1 < b)) FHBAN TR XD

WOMEREEM. Y e = e, = maxie, ey, ,¢,} H
ks LB, AR, WA PRIR c, B e, B -
B, WRIHERN G R, I TREGHEEN TR
E,mﬁ#ﬁ B, g €1y€2,°" "y € ‘F'B‘Jﬁkﬁtt(kj(

X B, B} ¢ = maxie;,e;,",e,} > max({eg,e,,
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et Viel) + pEF,/NEIR ¢, H ey, H - H e, 8
MR 4, BWERK.

Y RBPEHNRKBEE (i, d),f(j,d)
et , TREBEPZ— £0i,d).% f(j,d) FIEM
X R HI BT R KA REE L E, W, ML
FRE—TREBEHEBERANEL . AEIRKB
B A AN BT, 7T 2 IR d

E 1 HBEREREE R AR E RS IR
AL EAFFEREEER MW, 5% 19, B REE
HIRBREI VAR AN e, HBERE RS 1 1TRE S
FHEHRT RERERERPIEMIEAE AR R,

2 RERFEAEZEMANKEEE M, ER
1o KR S MBS R EE VBB B, xR 4 H3 H 2
HEAT HE T A AR AT R R PR E RV

A1 KREEFRRA

Table 1 Decision table of cement production
U a b ¢ d
1 3 2 1 I
2 2 2 1 I}
3 3 2 3 il
4 4 2 3 il
5 4 3 3 I}

4 XEHI$E 0 g LT (The variation of rules
in rule inference)
FTEHEEXER4]PRE T “BE -1, FNUE

F7 B R AT ROR HE 2 X — R A T L

B, RS REEEER,Bh FTRAESHNZE

HERER AT, X—FENBAEHLS A :—Fm,

Z/NHIR ¢ B e, B - B o, BREFH HBHY, T KHT

BPXEARM:c,Hc, H - He, Mf(i,d), B

AR , AEABGLHTES , RELT KR RN

RIAR, Bk, XA MABKARP Z;5

— 5 H, KRR o ) B4 W 7T e K i (R A TS L, B

ZERARARMER, L, XN G FERE THE

FEEA R M KRR P R Hk, KR

FI B R AT AR R .
el VAR KRR RN, EE R R S K i

A AUNBBENAKRE EHEEBREENTER

— ML BRERE B R B EIRERAEE L,

ky (ko by NERAE , LT EBERNEEL ¢,.1,),—

FE,EMARNNDAIR B e, B B o, MAREH,F

BeoHeoB - H, BAZHBELKBAZNH ¢,

Be, HBe, BIREH B ¢, B. ¢, B - H ¢,

B2 5w BB, TR R A SR O k4 o XY R

FIoe R BYEE B B — &3 e LI, 35 8500 B KT8
FE:EBH e e, BH - He, ARk KREBAZRN
c,He,H - Be, ABEHI, WA ¢, A, A - A
Cw BALFE RN MBI . A —FE,.L8 kK
HWA/NRIIR, KBTI P RBOEN AN ERERN,
WX ERNAERETIBEPHAEAERAAKR, BH
MKATR P .0 T HHUE KATHER P 1E 55 89 %
B, S04 5T 1 0 4 B 00 A I Bk

KATIR PN I shAT, B —E s BB,
HEIERAF R, 8 T B 1L IE# N H 2R R
AT R, A RE KFTIR P IR ZEBAN .

) R A K RU B2 o 38 b0 A T, K AU 4R A A A )
EESTMHHEMR? UTHBELALEEHER.

ol KarmrESsm | | - .

E AR KAIRTE AN, HP m &S
BRAE, 2 ko < by B, ko IR A/NRTR , KATR T E
B RN, AYEH d,, ko + 1 IREA , KATIE

FESHM| L] ([0) %R« A TRE, TR)

SEAM BBt d, B 1 RARBE, - b - 1L READ
iR, s E i [ S| A s o,

Bk - ko - LIRRHIE, by KEAR,F 1 > m, KAl
B 5 B AE B4 B B B AL O A, L =

m KR E S | 1] Am, st 4, Ak,

ko YORMEE ML TF 5 by + ko - 1 O ANIT B2,
KHRFESAM] S|+ LKA, BB 0, A
o = VURIIE 35 by + ko VCH AN SR 035K BT
BORE d, A by YOS MR , MR R, LU BO0R 2>,

s, Ex [ S| R ko > kB,

KAIEFPELHM 1 KA. B, KAIRPELH

m| "‘k; PSP

5 {FEEHI(Simulation examples)
HIR-RE,Z2ERF 1 IZER,BE /D
Hit®:3H2H2,2H2H2,4H3H2,3#& k =
1,k =3.X3H2H2,H ko = 1, BHFEHHLIKH
R BHME,THEB o, = 0.4,2, = 0.4,a, = 0.4,

# E, = (0.33,0.33,0.33)T, &

1
0
0.5
0

B =

[ B )
o O o O
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96 B O H
0.67 0.33 0
0 0.33 0O
A = ,
L 0.33 0.33 O
0 0 0
)Nt}
0.67 0.33 O 0.33
0.33
0 0.33 0 0.11
= 0.33 | =
0.33 0.33 0O 0.22
0.33
0 0 0 0

X 1 max{0.33,0.11,0.22,0} = 0.33 = ¢, Hilt, H
WMWHRRBEAER I . BHENBREERS L,
BIA 6 &M, F&AHRENEEZEEINENRN o, =
0.67,a, = 0.67,a, = 0.5. H FREEXFMPEF /b
MiR2H2 H 2", B THERE, BBIXT N A REE
2 06, KAT#RSHE 7 &80, F & ERENE
EHSHE R a, =0.57,a, =0.29,a, = 0.43. 8 A
MRTR4H 3 H 2" HEATE, FRERTHTER
KHMHE k) = 3REABE FAZEBERLER S &
HLIW A A%, A RAT R b 8, T3 B
R BREAERE IV, B, RN ER 8 k. FH
BADHRc  H e, H " AT, BE—KIMAR
MusH28 20 178 EMER, BEKATRYES

sem[2=0] 41 = s g
0
2 R1t98B4A%L

Table 2 The core table of table 1
U a b [ d
1 3 — — I
2 2 — — I
3 — — 3 M
4 4 2 — 11|
5 — 3 — N

6 #5iF (Conclusion)

BRET-TETHEHE LR EEY
AN T CERIAI TR R BIE A, B E T
TR B AR SR o, 38 1 7E S0 3 oh , KRR S A LN
WRNZWAE, AN T —MHEENEILFTE, L6
FHK T EEEBRERAN . AHEHE i RIBERF
W B REEE XYM ko, k), HERMAKRAF
K.

% & 3L K (References) :

[1] PAWLAK Z. Rough sets [J]. Int J of Computer and Information Sci-
ence ,1982,11(5) :341 - 356.

[2] XIAYJ, LISY, XI Y G. A method of inducing decision rules
based on rough set theory [J]. Control and Decision, 2001,16(5) :
577 - 580 (in Chinese) .

[3] MA ZF, XING HC, ZHENG X M. Research on the uncertainty of
rule acquisition from decision table [J]. Control and Decision , 2000,
15(6) :703 ~ 707(in Chinese) .

WANG G J. Triple I method and interval value for fuzzy reasoning
[3]. Science in China ( Series E), 2000,30(4) :331 — 340(in Chi-

nese) .

[4]

[5] ZENG H L. An intelligent expert system on rough sets [J]. Engi-
neering Science, 2001,3(2) :47 — 51 (in Chinese) .

ZENG H L. Rough Sets Theory and Its Application [M]. Chongging:
Chongging University Press, 1998 (in Chinese) .

LIU W Q. Fuzzy Sets’ Representation Theory & Its Applications [M] .
Kunming : Yunnan Science & Technology Press, 1999 (in Chinese) .

(6]

(7]

HHBA-:

HiE (1976 —) . B . BHBT RKEWMLBIRA BRI BN
HERRSHIBIEM. Email: mecca@km169. net;

XA (1965 —), B EPBT KEHE. HL4EFWH. AR
HEAREF T EEGREE.



http://www.cqvip.com

