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Abstract Attribute reduction is a hot research issue in rough set. In this paper,how to reduce redundant attributes without in-
creasing the misclassification cost is studied. Firstly, the minimum misclassification degree of variable precision fuzzy rough sets is
defined. Then, by introducing the decision process,the variable precision fuzzy rough set model is proposed based on the minimum
misclassification degree. Then,a heuristic attribute reduction algorithm is proposed by taking the misclassification cost as an in-
variant. We compare this algorithm with other algorithms through experiments. The results show that the attribute reduction re-
sults obtained by the proposed algorithm have the advantages of less reserved attributes and lower misclassification cost.
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Table 1 Decision information system
u 4 ) ) ay d
Xy 0.7 1.0 0.8 0.4 1.0
) 1.0 0.9 1.0 0.2 0
e 0.8 0.7 0.6 .o 1.0
X, 1.0 0.7 1.0 0.3 1.0
x4 0.7 1.0 1.0 0.2 1.0
Zg 0.7 1.0 0.6 1.0 0
xq 1.0 0.7 0.2 1.0 0
g 0.2 0.1 1o Lo Lo
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&1 IER.

1 0.760.670.740.87 0.73 0.530.41
76 1 0.590.910.880.650.54 0. 38
67 0.59 1 0.650.580.89 0.82 0.54
740.910.65 1 0.790.630.590.43
87 0.880.580.79 1 0.640.450.41
.73 0.650.890.630.64 1 0.780.49
.530.540.820.590.450.78 1 0.41
0.410.380.54 0.43 0.410.490.41 1
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X7 Xg X X2 X3 Xy
5 [~
0. 88+O. 6o+0. o4+0. 3830. 67+O. 59
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TR -
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(1—¢c (Ry(x;),U/D)pin) +
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HEZR 1 —a<<1l—c<1—cun A Hl COSTr\pe <
COSTxie (D).

% 1 ,COST4<COST%(D,).,

EX T R ER RE S=WU,A V. fod i,
U={ai,a2, 2, M EHE, RHKFKU/D=(D,D,, -,
D,} BT BCA, Y a, (0, €A A YR 1 5 %5 i

Ttosr (a) =COSTy -, —COSTj,
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3.2 BHAE

HEF 3L REMBEAL AR T —FE AR EHELHE
LB 1R,
Bk 1 SRS R AR ARG B AR b 3 TR A AN B M
A Sk
BA PSR FER RS S=(U.A VLD
i 29 red

L WA red= AL B= O BEHLE I Auw o W2 a2 FL o€ (0,
PN

0.5],
2.7 e CREAN MM R M /NR ST B
3. TFIRL I RG A ML RS 4 1 15 43 AR COSTY,, RJG 3T V & € red
(=12, [ red D IT5 a W9 JE M B, T g (a) = COSTY,

red—{a)

COST®,.
ALK BT AT iR e iR T K BN T L 4R — AN 0 4 B
4.1, Va €BG=1,2,-, | BD 3T 5 red 240 a M350 2R
COST ()
4.2. % COST, (., U red=red, F N red=red— {a;},
MWHIFEF > ClL 4558,
IR A2 fRT4E red.
B3 JE LR S,
MRIER 1A LHBEHRER. RB U="{2, 22 25,24,
Ts s x6»x7 v ) SRR MERE A= (a1 ,az5a55a4 ),

>COST,

red

wl

N Asp
L)“L- Ay =Anp =10 ,App =Apy :4’01:&:0. 4,
Apn

U/D={Dy:D,} ={{ax1 x5 s24 25 »xs } s {22 526 s27 } }
BT BRI B=A AR E X 2 FijE L3 A,
1 0.76 0.67 0.740.87 0.73 0.53 0.41
0.76 1 0.590.910.880.650.54 0.38
0.67 0.59 1 0.650.580.890.820.54
0.740.910.65 1 0.790.630.590.43
.87 0.880.580.79 1 0.640.450.41
.730.650.890.630.64 1 0.780.49
.530.540.820.590.450.78 1 0.41
.41 0.380.540.430.410.490.41 1
1 0.790.600.750.830.710.46 0.43
.79 1 0.520.860.950.57 0.380.45
610.52 1 0.590.500.880.830.63
750.86 0.59 1 0.830.530.440.52
830.950.500.83 1 0.600.370.43
71 0.57 0.880.530.60 1 0.730.57
.46 0.38 0.830.44 0.370.73 1 0.48
.43 0.450.62 0.52 0.43 0.57 0.48 1
1 0.710.650.750.810.630.46 0.52
71 1 0.530.96 0.86 0.57 0.47 0.47
650.53 1 0.570.540.960.77 0. 64
750.96 0.57 1 0.830.600.50 0.50
81 0.86 0.540.83 1 0.520.370.52
63 0.57 0.96 0.60 0.52 1 0.810.62
.46 0.47 0.77 0.50 0.37 0.81 1 0.47
.52 0.47 0.64 0.50 0.52 0.62 0.47 1

0
0
0
0
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1 0.750.640.710.90 0.72 0.60 0. 26
0.75 1 0.590.860.820.670.660.17
0.64 0.59 1 0.670.570.860.930.52
0.710.86 0.67 1 0.700.630.740.22
0.90 0.820.57 0.70 1 0.660.530.19
0.72 0.67 0.86 0.630.66 1 0.87 0.45
0.60 0.66 0.93 0.74 0.53 0.87 1 0.48
0.26 0.17 0.52 0.22 0.19 0.45 0.48 1
1 0.800.77 0.730.930.850.57 0.41
80 1 0.720.930.87 0.800.66 0.45
770.72 1 0.780.710.84 0.74 0. 36
730.930.78 1 0.800.730.77 0.48
930.870.710.80 1 0.790.530.48
850.800.840.730.79 1 0.690.31
.57 0.660.74 0.700.530.69 1 0.19
.41 0.450.36 0.48 0.48 0.310.16 1
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0.41,0.47,0.33}
¢ (Ry— 10,y (2) U/ D) in=1{0. 37,0. 42,0. 41,0. 40,0. 37,
0.43,0.43,0.34)
¢ (R (4, (2),U/D) i ={0. 37,0. 39,0. 39, 0. 38,0. 36,
0.41,0.46,0. 26}
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COSTy=10X(0.3540.38+0.3740.35+0.31) +4 X
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0.42)+(1—0.46))=29.6
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Table 3 Dataset description

HiEE AR BHAH RERHHKE
wine 178 13 3
hepatitis 155 19 2
heart. statlog 270 13 2
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Table 4 Comparative experiments algorithm

b % & %
Algl ETRARSPERNGBE-LH
Alg2 ETEMRFERRA RS ERDGBYRALH
Alg3 ETERBGBEMRAH
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AHnR 5 BT,
£5  AFEREDSENT L
Table 5 Comparison of attribute number after reduction

LERERENEEEK

HAEE A% BEHK Algl Alg2 Algs
wine 178 13 5 7 3
hepatitis 155 19 7 9 6
heart. statlog 270 13 4 6 4
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Fig. 1 Comparison of misclassification costs
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