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Research on rule extraction method based on
compatibility fuzzy concept

HU Xiaokang, WANG Junhong
(School of Computer and Information Technology, Shanxi University, Taiyuan 030006, China)

Abstract ; The concept lattice is an effective data analysis and rule extraction tool with a strict mathematical model.
In most instances, studies are carried out in a complete formal context, i.e., a two—value context. However, in real
life, an incomplete fuzzy formal context is frequently experienced. Incomplete fuzzy contexts contain a lot of uncer-
tain information. There are both distinctions and relationships that can be identified between the forms of knowledge
representation in the incomplete fuzzy formal and complete formal contexts. To study their internal relationship, in
this paper, we define approximate fuzzy and compatible fuzzy concepts, establish an approximate fuzzy concept lat-
tice, and identify a partial ordering relationship between compatible fuzzy concepts in an incomplete fuzzy formal
context. We extend the design of an association rules mining algorithm to address the background of the incomplete
fuzzy formal context, and conduct an experiment to demonstrate the feasibility and effectiveness of the proposed
method.

Keywords : formal context; concept lattice ; approximate fuzzy concept; compatible fuzzy concept; knowledge repre-

sentation ; association rules; partial ordering relation; compatible relation
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HMZEW—" KR glm % (g,m) el,Fir
4 e BAREME m, TR s (1) fisk
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F(Ay={me M| glm,Yg e A} , AC G (1)

GB)={ge Gl gin,Yme B} ,BC M (2)
W mEEH — D ge R Fom, 3k 1, Hrp Xt
REE G={x,,x,,%y,%,} JEWE M={a,b,c,d} . &
1 ROREXZIA BN, 0 FREXNZAWA
HJE e, BN x, A o BYE,EH b B,
*1 EAEE

Table 1 A formal context

G a b c d
X, 1 0 0 1
X, 0 1 1 0
X, 1 0 1 0
X, 0 0 1 0
EX 2N JEER K= (6,M, 1) H—3 T

H(A,B) AL E, YHMNY F(A) =B 5 ¢
(B) =A [T (ACG,BC M), Hrh A mfigp =X
WEE I AME | B I AROE CHEE A PN T

BAEA,,B) 5 (4,,B,) RIEXE (G, M, 1)
RS 3RS A R ) AT DL T R R T G R
(A,,B)) <(A,,B,)=A,CA,(=B,CB,) ., Sk
R (A, ,B,) & (A,,B,) BT &, MWIEHE&
(&) B I e 06 22 A RS B Hasse R ULIE 1, T ETE
AT 5 K T AR

DD, (a,b,e,d)};

2){(x,),(a,d)};

3)i(x;),(a,e)f;

4) 1 (x,),(b,e) s

5) 1 (x,%5),(a)ts

6) { (x2 s X3 ,x4) ,(¢) | H

7) { (xl s Xp 5 X3 ,x4) ,@% o

7

1

B 1 31 XEEERMEA Hasse
Fig.1 Hasse diagram of table 1
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1.2 EHMEASE

X3 AR R R —A4 = ood
(6" .M, 1), Hr GBI A RRE, M 2 EEa
FREE, I G <M IS . (g,m) e ' —"1 3k
JEEMH u(g,m) e[0,1]

EX AN g — AR K =16,
M I'=@(G'xM') | Fl—NEAFEBE T=1,,t,],
EIE AT s LA (3) 5 (4) .
FA(A)={m e M'| Yge A, <u(g,m) <t

(3)
KL ACe,
FOB)={ge G| ¥Yme B:t, <u(g,m) <1t,|
(4)
L BCEM

MWL RS 5 (6, M, 1) [A) B 5 R B T F
— IR (A, B) (AC G, BE M) ZHEMIE A
B, MHAY FA(A)=B 5 FO(B)= A [FE#OL,
A B 43 5y AR JE X S 4 A5 A JE R R
P

EX S (A,,B) F(A,,B,) BIEXE =
(G M',1") PRI &, (A,,B,) & (A,,B,)
T HE &, iCHE (A, B,) < (A,,B,), 4 HALY
A,CA,(<B,CB,).

H AT FT ST L AT SR S 4 1, B A o, i
B X el B 5wt s AR R, i1
[I] PR O ZR SR 1, BRI R IR A A 0 vl i A7
e, BN x—2ese Bk JFRA IR R e il
SR 5 LI N 58 K90 , T AN RE X g N 2R A7 4 T Ao
2 SR IE R E AR IR T 5. T4 — A1)
TFoRULHH 3 2 SR EA W, RN ATE R RRIE
e, H o 0,050, NI GiT, AN G5
G'o a.b.c.d.e fFAIANIIRER, FEACER Ty K9m0 |
MR B ERORR 0. = 01, AR T M,
FH o R FTREIEE | (R Sl 2 % A AERY

K2 MBEMERLES

Table 2 The initial fuzzy formal context

a b ¢ d e f
0, 0.8 0.1 0.61 0.6 0.8 *
0, 0.9 0.85 * 0.2 0.7 0.9
0, 0.21 * 0.87 * 0.6 0.6
0, 0.6 * 0.30 * 0.5 0

— AN EEEBE T R EEXE [, ] F, 8

A AR B B AT LA BR—2e R ANMEZ Y
KE KT o 5 o BE AT DRI 2R E
BanfER 2 e BRI 20T 5t 00 B0 R B (R
T=[0.5,11,% T3P (o,,b) WYRIEEM N 0.1,7A
N o, BYILIEBA AR, Al LAIAE

®3 BERFEEREA T HEMEES

Table 3 Confidence thresholds for T fuzzy formal context

a b c d e f
0, 0.8 0 0.61 0.6 0.8 *
0, 0.9 085 * 0 07 0.9
0, 0 * 0.87 % 0.6 0.6
0, 0.6 * 0 £ 0.5 0
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Brad e 2 S EUR SE A AR B B | RT R 2 i
FREE FIR N R
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EZIE I T IR R A Bsf (1) 023 ] 52 2% B

EX6 TEATEEHEMIEXET R K =(6',M,
L) X THEE Ae 6 iLfE:

FA(A) =ime M| VYgedu <

u(g,m) <t, Hulg,m) = *| (5)
Khaed',
FOB) ={g e G| Ym e B:t, <
u(g,m) <t, Mulg,m) = *| (6)
K BCM,

W% FA(A) =B H FO(B) =A ¥R (A,B) NEH
BAH R K, T— RIS, g e A I u,
(A,B) TX % ¢ WsR)E B, HFR = (7) .
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u, =min(u(g,m) )m € B (7)

RS u(g,m) = = B AT AN b2 ¢ 5
m WSJE B, TEATRIE AT T A AR
B R G AT R w(K,) o
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X(A,B)y=1{a e Bl |(A,B) , |=ax |[A]} (8)

@e(A,B)={x e Al [(A,B)"[=ax [B|} (9)
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m“ X(A,B) | +|e(A,B) 1)

y(4,B) =
(10)
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| Al x| Bl
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JREMEFFIA w(K,)
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WHEE R RER T=0.5,1] i85 1, T LIS
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1D, (a,b,ec,d,ef)};

2){(0.6/0,),(a,c,d,e,f)};
3){(0.5/0,),(a,b,c,e,f)};
4){(0.61/0,,0.5/0,) ,(a,c,e,f)};
5)1(0.5/05) ,(b,c,d,e,f)};
6)1{(0.6/0,,0.5/0;),(c,d,e,f)};
) 1(0.5/0,,0.5/0,) ,(b,c,e.f)};
{

Ul 2 A

n, WA}

7
8)1{(0.61/0,,0.5/0,,0.6/0,) ,(c,e,f)}.;
9)1{(0.5/0,) ,(a,b,d,e)};

10) {(0.6/0,,0.5/0,) ,(a,d,e) | ;
11){(0.7/0,,0.5/0,) ,(a,b,e)};
12){(0.8/0,,0.7/0,,0.5/0,) ,(a,e) | ;

13) {(0.5/0,,0.5/0,) ,(b,d,e) | ;

14) {(0.6/0,,0.5/0,,0.5/0,) ,(d,e) };
15)1(0.7/0,,0.5/0,,0.5/0,) , (b,e) | ;

16) {(0,,0,,05,0,) ,(0V/a,0/b,0/c,0Vd 05/ ¢ /f) |,

16 ]
L8 1 [z (14l [1s]
(4 Jle ] 101 [7 101 13]
L2 1 [31 [57 [L9l

B2 AUV S B A U A%
Fig.2 Approximat fuzzy concept lattice
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i, K3 5K 4 i A bR RS R B, Wi
M0, Bl— ks 50 5 10 gEATINL, 1K 3 ks
FIORMA TR FIE S 8, B 4 YAk
B2/ FHRH 25 AR ME A8 A A5 1) DI R U Y i, 38
iR 3 4 A ST A AT DI 3], 78 R 58 £ B E
5 P BEE XS H 3 £ AL AR AR
PUERR I 515500 7 A AT — 2 R
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Fig.3 Relationship between object and concept
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Fig.4 Relationship between object and association rule
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55 P DR R TSR PSR X R ORI A
PRI SEI AR Y AR 5 B e A4 A ST
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