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Binary Decision System-based Rough Set Approach
for Knowledge Acguisition

WANG Ya—ying, SHAO H ui-he
(Department of Autom ation, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: A new rough set approach for knowledge acquisition is presented. It firstly transforms the
case sets into the binary decision system, then discompose the system into some simple subsystems ac—
cording to decision attribute. Rough set theory is used to analyze data and induct the optimal rules to
every subsystem- During reducing the condition attribute sets and rules, a probability based optimal
reduct criterion and a probability -based minimum rule criterion are presented, which can be used to get
the minimum rule sets in a sense of probability. Finally operation procedure is given by analyzing a real

example and the result testifies that it is better than other methods.

Key words: rough set; knowledge acquisition; binary decision system; decision rule

5l

ollf

) [1.2]

: 19991214 1 2000-0323

(1973—), ; , ; (1936—),

’



%16 % % 3 H# FUHESE AT ZUARR GNHEE R RB TR 375
(U.C {d}) ,
: (G| Gx) = 1) = (d|d(x) = B] [x]eC [x]d),
; s = card([x]c) ,
2 BT IR RGN RRHER ’ , ’
Jiik
S= U,C D,V.f U
:CnD=@, C . D e
. D= {d), v ’
= v . V={0,1}, S
s3f Jf:U>xC DSV, = (U,C {d}) , PosN ,
U NegN = | U| - PosN,
5 ( ) Gi PO,
( ) , (U,C D) NOi(i = 1,2, ,n),
(PO/PosN  NOi/NegN) ,
1 , Con Sig(Ci) = max(PO:/PosN,
1, NO:/NegN) , :
( Y ( ,
)
1 S= (U.Cc Q)
U 1 2 3 4 38 39 40 Qi 0s 7
1 0 0 1 0 0 0 1 0 0 Pi(,i= L2, .
2 0 0 0 0 0 0 0 1 0 0 n) 7
30 0 0 1 0 0 0 1 0 0
4 0 0 0 0 0 0 0 1 0 0 7 ’ .
8 0 0 0 0 10 1 0 0 1 )
8 0 0 0 0 1 1 0 0 0 I
8 0 0 0 0 0 1 1 0 0 1 3 NS
9 0 0 0 0 0 0 1 0 0 1
[5 7]
1) , cC D
’ 8 ?
. ; 2 )
) 1) S =
, (v,¢ Q), 1 U= (1,2, ,90}
, 1 ; c={1,2, ,
2) 40} ; Q= {0102 .05}

8



376 s il 5 V3 b4 2001 4
Si= (U,C {Q}),i= 1,2, .8 ,
2) ; 1= (U,.C {Q1}) ;
2
01 (1,4,5) (15,17) (4,5) (17.28,29) (4,5) (17.28) (5.17,24) (4,5.15) (4.17,24)
(5.17,24) (4,5.15) (4.17,24) (5.17.29) (4.5,17)
0 (2,6,11,18) (6,11,18) (11,14,18,25) (6,11,18) (2,11,14,18) (6 11,18) (6,11,14,18)
: (11,14,18,25) (3,11,18) (2.11,18.25) (2,11,18) (11,18,25) (6,11,14,18) (6,11,18)
0s (6,11,34,35) (6,15,19,34,37) (6,11,34,36,37) (6,11,35) (6,11,15,36) (15,19, 35,36)
(6,11,34,37) (6,11, 15,35,36)
Qs (3.10,16,31,33) (10,16,20,22) (10,16,20) (3,10,31,33) (10,20,22) (10,16,20)
(10,16,20,22) (10,15,20) (10,20,22)
Qs (12,15,23,32) (12,19,23,32) (6,12,23,32) (3.15,19,25) (6,15,23) (12,19,23) (19,25,32)
(3,12,23) (3,6,15,19) (6,12,19,25) (12,18,23) (15,19,32) (3,15,19,25) (13,23,32)
Q6 (8,13,23,27) (3.13,23,26) (13,26,27) (3.8,13,27) (8,15,23) (8 13,26,27) (13,23,26)
(15,23,27) (8,13,27) (15,26,27)
0 (13,23,25) (7.13,23) (7,13,23,25) (7.13,23) (3,7.15,23) (8,23,25) (3,13,23,25)
(3,7,13,23) (7,13,23) (15,23,25) (7,13,23) (13,23,25)
0s (16,20,38,39) (10,20,38,40) (10,16,20) (10,16,30,39) (10,16,20,39) (10, 16,38,40)
(16,38,39) (20,39,40) (10, 16,20, 40)
{5, 17} 3 ,
, (20,39,
40) [5,6] [7]
3 S Q4 Qs,
U 5 17 0, s Qs
1 1 0 1 5 S
2 0 1 1 5
3 1 1 1 4 55 Qus= 9517 = Q5= 9
4 0 0 0 76 (11,18) - Qo s= 14
34 & Q5= 4355 Q3,5= 4
3) (11,15) - Q35= 2
22 & Qus= 4;(3,10) - Qas= 2
3 Sl, 4 , (10,15) - Qaus= 1
12 5 Qs,s= 7;(3,19) - Qs,s = 3;
5501, s= 917501, s= 9 (6.23) » Qsis= 2:32 - Qs.s= 6
4 S 26 - Qes= 527 » Qo s= T
U 5 17 O s (8,15) —» Q¢,s= 1
1 1 1 ; 7 - Qrs= 7:(23,25) - Qrs= 6
39 & Qgs= 55 40 - Qg,s= 4
) B 1 1 5 Qs,s Qs.s
3 1 1 1 4
4 0 0 0 76 ’
2
, 5
2
2
[5,6]
2
o 2
[7] ,
Qs+ Qs ,

(10,16, 20)



%16 % % 3 H

FRESE: BT UK R R MR R R 7 i AR

377

4 4 L]

[1] Pawlak Z. Rough sets— Theoretical aspects of reason—

ing about data| M |. Dordrecht: Kluwer Academic Pub-

lishers, 1991. 68-62.

[2] :
.1998.

[M].

[3] Guan J W, Bell D A. Rough computational methods for

information systems[J]. Artificial Intelligence, 1998,

105(1,2): 77-103.

[4] , , .
[J].
211.
[5] ) , )
[J].
331.
[6] ) , )
(.
93-99.
[7] ) ,
[J1-
(5): 391395.

,1999, 14(3) : 206-

L1997, 12(4): 327-

, 1998, 15(1):

, 1999, 28

AFIAN T3 75 s —— e A TR R A

2001 5




