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Attribute Reduction Algorithms Based on Dominance-Equivalence Relations
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Abstract : Considering multiple criteria classification problems, dominance relations and equivalence relations can be
respectively introduced to condition attributes and decision attributes to describe different types of data. Based on the
dominance-equivalence relations,a novel attribute reduction method based on sample pair selection is developed to deal
with this kind of information systems. Instead of calculating the whole discernibility matrix, the proposed method only
store the useful attributes for attribute reduction by selecting the discerned sample pairs,and therefore it can significantly
improve the time costin attribute reduction. In addition, we propose an approximate reduction algorithm in order to deal
with comparative large-scale information systems. This algorithm add attributes based on attribute importance and it’s
time saving. Finally, the experimental results on UCI data sets demonstrate the feasibility and effectiveness of the
proposed algorithms.
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Table 1 Time duration comparison of three methods during different attribute reduction stages

Stage 1 Stage 2 Stage 3
Datasets
gk Bk k2 fegirik ik k2 gk Bk Bk 2
Tae( 151 * 6) 0.036 5 0.034 3 0.034 3 0.417 3 0.533 2 0.250 5 1.002 0 0.695 2 0.424 0
Back (212 * 28) 0.082 3 0.069 7 0.069 7 7.594 4 8.596 1 2.358 7 13.011 0 9.3823 2.839 6
ILPD(583 * 11) 0.479 9 0.482 3 0.482 3 77.128 7 5.636 9 5.830 0 89.974 0 6.518 6 7.117 6
Bal (625 *5) 0.591 2 0.583 9 0.583 9 3.419 4 2.5553 3.173 2 7.4210 3.495 8 4413 6
Pima (768 *9) 0.933 6 0.842 7 0.842 7 176.845 1 7.550 9 8.839 1 196.620 0 8.959 3 10.473 7
Cmc( 1473 % 10) 3.126 3 3.119 8 3.119 8 194.770 1 30.770 0 33.780 2 228.991 0 35.8160 41.370 6

Yeast(1 484 9) 3.145 5 3.1813 3.1813 3.002.600 0 30.927 2 33.1827 3042.2540 36.336 0 40.220 0
Car(1 728 7) 4.585 1 4.340 8 4.340 8 544.967 0 119.390 0 35.896 9 632.179 0 132.814 0 43.210 5
Wilt(4 339 *6) 31.150 0 26.965 5 26.965 5 2 056.800 0 426.361 9 196.8772  2059.164 0 484.2320 239.3310
Aba(4 177 %9) 29.344 6 30.351 5 30.351 5 571.865 1 730.659 3  306.682 6 805.120 0 816.4190  363.853 5

Average 7.347 5 6.997 2 6.997 2 663.640 7 136.298 1 62.687 1 707.573 6 153.466 8 75.325 4

2 ALLAE R3O A B8R Y i, 35045 1 78 ILPD (Pima, Yeast 3 503 5 5 1% 48y 40
Lo, ISR 40K A 3 T 90% LA b 54k 2 76 ILPD Pima Yeast \Car \Wilt 5 /% 5 b s 18] 45 U Rt 7E
90% LA I, RISk A Rk, AR DEUL RS, W0 Tae \Back 1 Aba 315 1 I [H] Fo A% 48 5%
A FITYE T, T BE A i R 2w R U E AR (91 22 B, S BURE 8 B IX 43 B RE (91 X B B A R, AR Tk 1
M7 MR B AR TR

3 4 TR TR SRS I IE AR L TR SR A TS SR R 4E . AT LUE Bk 1 7E ILPD (Pima
Yeast 3 NEIEE TR IAR T 90% L4 I, B 2 78 ILPD . Pima . Yeast. Car 4 E0HE 8 I 05 8] 45 I8 R
TE90% VI I, 3 H. , B Aba BHESEAL, Ir IR LS TR G . i T WM EROR 45t T 3 Fhor ik
TE 3 BB TR I b B AR AR A SEIREARAE , AALAR A cpu iE T T[], method 1, method 2 method 3 43
FMRFRAL G Tk A 1 8% 2, Cpul . Cpu2, Cpu3 43 5IfL3% Stage 1., Stage 2. Stage 3 M [H], ELAA& N &l 1
J7s.
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F2 HiE1MEZE 2 5ERKGETE Stage 2 FHM B4R E *3 Hix1REE2 5%%7 %% Stage 3 LB EAEREZE
Table 2 The time reduction rates of three methods during stage 2 Table 3 The time reduction rates of three methods during stage 3
Datasets B MRS R % SR 2 AIXHES A % Datasets Sk VARG R/ % Bk 2 MAXHMES R %
Tae(151 *6) =27.77 39.97 Tae(151 #6) 30.62 57.68
Back (212 *28) -13.19 68.94 Back (212 *28) 27.89 78.18
ILPD(583 * 11) 92.69 92.44 ILPD(583 = 11) 92.76 92.09
Bal(625 *5) 25.27 7.20 Bal (625 *5) 52.89 40.53
Pima(768 *9) 95.73 95.00 Pima(768 *9) 95.44 94.67
Cmc (1473 % 10) 84.20 82.66 Cmc( 1473 % 10) 84.36 81.93
Yeast(1484 % 9) 98.97 98.89 Yeast(1484 % 9) 98.81 98.68
Car(1728 *7) 78.09 93.41 Car(1728 #7) 78.99 93.16
Wilt (4339 = 6) 79.27 90.43 Wilt (4339 +6) 76.48 88.38
Aba(4177 % 9) =27.77 46.37 Aba(4177 % 9) -1.40 54.81
Average 65.80625 75.8 Average 63.684 78.011
TR0 1 5 2 7R E B A .
P 1 H 438 method 2 Fl method 3 AP 25 HT4% 30 % method 1 Foo
A, HZESR BN 3 Rl sk BT ] = 25| 5T mened?
JUTHIR (B2 SR R4 Tk S 165 2 10
T B S 10k
Hi Pl 2 R, Bl R A B R A B, T 3¢
&ﬁﬁ%%ﬂfﬁ?{gﬁﬁ%,ﬁxﬁ?%/f 1 ﬂéﬁé, (")Fae Back ILPD Bal Pima Cr;1c Yt;ast Ca‘r W‘ilt A‘ba
& Aba A, i ] 0L #8 B AL T 4% 58 05 ik, i g vl UCTEL#:
L EATHER 2 1 S 18] ERCR AR B 2, Bk El1 Stage 1 5 3 F77 ik EE
ZZD EZI 3 Fﬁ . Fig.1 The time plot of three methods during stage 1
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Fig.2 The time plot of three methods during stage 2 Fig. 3 The time plot of three methods during stage 3
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