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A Method of Inducing Decision Rules
Based on Rough Set Theory

XIA Yu+ia, LI Shao-~uan, XI Yu-geng
(Institute of Automation, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: Based on rough set theory, the lower and upper approximations are redefined according to a
new more general definition using the similarity relation. A general method for defining similarity rela—
tions on objects described by a set of attributes is given- An example shows that the decision rules in—

duced from similarit y-based low er approximations of decision classes are more robust than those induced
from indiscernibility based low er approximations.
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x y C/(xvy)
xj vi,j = 1,2, ,n
,Ci(x,y) aj
Cj(x’y) {Ov 1} [O’ 1]
I( ) : 1) aj xj yi ,
S=(U,A), Bc A,xc U, ‘. _ 0.2 ' S
BX = {« Ul[x]IND(B) c X) H(x.y) = 0:2) “o ¥
BY - (1 JCi(x,y) = 1
= {x Ul[x]IND(B) NnX Z=J)
B B x y Di(x.y)

2( ) xj Yi ,Di(x,y)
POSs(X) = BX @j Di(x.y)
NEGKX) = U - BX (2) (0. 1y [0, 1] +1)
BN#(X)= BX - BX v Y Dil.y) =

v g 0;2) @ % yi 2Di(x,y)

=1
Clx.y) = g(Ci(x.y), Cu(x,y))  (6)
3] g
: 1)

3 R v ( Clxuy) = S wiC) 7
VR R , (x,5) wa i(x,y) (7

_ U, R(x) c P(x) (3) 2) ‘r‘nin”. cc >3
Va U, Vy R. R(y) < R(x) Clx,y) = _min {C(x, )} (8)

R(x) = {y U:yRx} «x "

4 X R R C(x,y) = DCf(x y) (9)

R«(X)= {x X:R(x)< X} (4

R (x)= ~ R(w) D(x,y) = h(Di(x,y), ,Du(x,y)) (10)

R h

RNz(X) = R (X) = R+ (X) (5)

D(x,y) =  _max {Di(x.y)} (1)

3 BT e AR ANITUREE T
Jiik

D(x,y) = 1- L_l(l— Di(x,y)) (12)
D(x,y) =

1 - Dj(x,ﬂ] (13)

1_
j:D].(x,l)jC(x,}) 1- C(x,y)

s(x,y) = f(C(x,5),D(x,5)) (14)
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5 o = 0 N ; sz 0
Clo,y)= _min {Ci(x,y)},
a Ci(x,y)= 0, C(x,
y) = 0, s(x,y) = 0 D(x,y)
, s(x,y) = C(x,y)
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F(v,0) = v 1 12
£(0,0) = 0, Yo [0,1] (15) a 0 d
(v, 1) =0 1 43 78 0 1
f €< 7z , 2 54 75 0 2
3 124 50 1 1
s(x,y) = min{C(x,y),1 - D(x,y)} (16) 4 102 65 1 2
s(x,y) = C(x,y)(1 = D(x,y)) (17) 5 98 80 2 2
, 6 88 102 2 2
) € 7 130 57 0 1
) 8 128 92 1 2
€ 9 82 59 1 2
, 10 134 103 2 2
Ci(x.y) = {1» |xi— il =6(y) (18) 11 58 55 0 1
0, 12 126 71 1 2
¢ @ .= 0.2,Bi= 0;00= 0,f= 10;06= Bs=
' 0 {11, (2}, {3}, {4, 9). (5}, {6}, {7}, {8},

{9y, {10}, {11}, {12, 4},

{UA = X;
while (I goes through all elements of X)
while (J goes through all elements
of — X)
if(objects I an J are indiscernible

with respect to P)
UA = UA+ J;

return UA ;
}
d
R-(U) = {1,3,7,9, 11)
R (U) = {1,3,7,9, 11)
R+ (U = {2,5,6,8, 10, 12}
R™ (U = {2,4,5,6,8,9,10, 12}
) al =
0.25 0.2,

(0, (2.1, {3}, {4 9,12}, {5}, {6},
{7}, {8}, (9.4}, (10}, {11}, (12,4} U U2
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