%21 | R Vol.40 No.2
2012 4E 2 A ACTA ELECTRONICA SINICA Feb. 2012

S5 T HEPLAL o Ak e 5 A0 <1 1l B o
2 faj 1 2R o >

AR, AFE, TR

(W IR Tl R 24 BE R4 B , BRIETLIA /RIE 150001)

W OE: PSSR A O B R R MR A 2 AR SR Y E R AT RTIN A 2] D i T A 28 R
P25 DL K G3 JE BE AR R RE, AS SCl 3t FEALAL SR U PE LA 1T 8 R — 0 M R R B M 7 4R TEAR R i B M T 4R
SR AR 15 2 1R 2 2T Ay S HN AR B 2 AN BN 4R L B 3 A T B S A AN R RLN E | A o3 2Reh RARAS T 4
PIZI . S I, HEF BEAL AL SRR 187 A JE 2 0 5 ¥k o JE R BB AL T 5 5 B AHOC 1 40 2588 AH 24, JF ELAE M 4 3h
T EA R E

KW APEG BEMLAM; ERE s MR ey

FESES:  TP91.4 XERPRIRAD: A XERS: 0372-2112 (2012) 02-0273-07

B F=# URL: http://www. ejournal . org. cn DOI: 10.3969/j.1issn.0372-2112.2012.02.011

Ensemble Learning Based on Randomized Attribute Selection and
Neighborhood Covering Reduction

ZHU Peng-fei, HU Qing-hua, YU Da-ren
( Department of Energy Science and Technology , Harbin Institute of Technology , Harbin , Heilongjiang 150001, China )

Abstract:

bility and performance limitation of existing rule learning techniques, we introduce an ensemble classifier based on randomized

Improving accuracy, robustness and understandability is the objective of classification modeling. Regarding insta-

neighborhood reduction and neighborhood covering reduction. A set of reducts are obtained with randomized attribute reduction. A
collection of rule sets are derived from the reducts based on neighborhood covering reduction. And then the classification result is
output by combining the classification decision of different rule sets. The experiment result shows that the proposed technique is bet-

ter than or equal to other classifiers, and is more stable when deals with noisy data.
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F2 BRSEF[MMNFEIFEZRHR
1-NN EROS[12] NEC LVQ LSVM CART C4.5 Jripper
Data
Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy  No. Accuracy  No. Accuracy  No.
Wine 94.9+5.0 98.3x2.7 96.6x2.9 96.0+x2.8 98.9+2.3 88.2+6.2 10 91.6x7.3 5 93.8x8.1 3
wdbe 95.4+3.3 98.2x1.4 94.6x2.5 954+3.6 97.7+2.5 93.1x2.4 9 93.3+x3.8 13 94.3x2.0 5
Tono 86.4+4.9 95.7+4.6 83.5x4.7 86.1x4.4 87.6x6.5 8.7+x3.4 3 91.4x2.7 18 88.9+3.0 5
wpbe 70.7+6.7 81.7+6.5 78.3+7.3 75.3x6.8 77.4+x7.7 76.3+6.2 1 73.2x6.8 16 70.7£6.5 1
average 86.9 93.5 88.3 88.2 90.4 86.8 5.8 87.4 13.0 86.9 3.5
®3 ETRMAEABFAMNED LR
ERC_ NR(R)Test ERC _ NR(R) Training ERC _ NR(S)Test ERC _ NR(S) Training
Data
Accuracy No. Accuracy No. Accuracy No. Accuracy No.
wine 98.3+2.8 5.1 93.7+£7.0 5.9 98.3+2.8 7.4 94.3+£4.0 11.5
wdbe 98.1+1.5 20.8 96.7+2.1 32.3 95.1+2.7 12 93.5+£3.0 22.2
iono 91.8+4.4 19.1 90.7+4.9 27 91.5+5.0 12.8 90.6+5.0 15.1
wpbe 79.3+4.3 4.2 74.2+£6.4 2 81.8+4.7 10.8 75.7+£7.9 15.1
average 91.9 12.3 88.8 16.8 91.7 10.8 88.8 16.0
x4 ETHNARHNERMAUESLHR
ERC_NRR(R)Test ERC_ NRR(R)Training ERC_ NRR(S)Test ERC_ NRR(S)Training
Data
Accuracy No. Accuracy No. Accuracy No. Accuracy No.
wine 100.0+0.0 6.3 96.1+3.8 9.2 99.4+1.8 7.7 97.0+0.6 10.1
wdbe 98.3+1.4 21.5 97.2+2.3 28 97.7+1.4 18.7 95.6+2.5 21.3
iono 94.1+4.1 18.0 90.7+4.9 27 92.9+5.0 11.3 90.6+5.0 15.1
wpbe 83.3+2.6 4.5 78.7+£5.4 7.6 84.4+4.9 10.8 77.2£5.7 11.8
average 93.9 12.9 90.7 16.9 93.6 12.1 90.1 14.6
x5 BEHELERS LSRN E S FELBBR
1-NN EROS[12] NEC LSVM CART c4.5 Jripper
Noisy data
Accuracy Accuracy Accuracy Accuracy Accuracy  No. Accuracy  No. Accuracy  No.
wine(0.1) 93.6+7.4 96.5+4.9 92.6+x3.9 95.4x4.6 8.7+7.1 7 86.5+6.9 9 8.9x6.4 5
wdbe(0.1)  90.5+4.7 94.1x2.9 94.0+3.3 95.6x1.5 89.8x4.3 8 87.4x5.1 18 91.7+3.2 6
iono(0.1) 81.6+6.2 92.6+5.6 79.6+7.8 85.9x6.0 8.1x5.4 3 86.6x4.7 14 8.2+53 8
wpbc(0.1) 64.1x1.1 81.7+6.6 74.2+10.9 75.3x4.1 77.3+5.2 4 74747 14 T71.7+x6.4 3
average 82.5 91.2 85.1 88.1 85.0 8 83.8 13.8 86.1 5.5
wine(0.2) 78.7+7.2 84.9x6.3 789x11.2 85.4+6.6 75.3+8.7 7 T71.5x7.7 15 74.2x6.3 6
wdbc(0.2) 83.8+3.1 89.6+3.4 88.9+x54 90.9x4.3 8.9x53 8 81.7+4.8 28 81.2+x4.5 6
iono(0.2) 75.6+7.1 90.7+5.6 76.2+x6.5 76.8+x5.8 8.9+x6.8 6 81.8+6.7 22 84.3+x59 5
wpbe(0.2)  55.5+11.4 76.7+8.6 63.2+6.4 84.4+50 76.3+5.8 4 73.2x6.5 11 72.2+7.0 2
average 73.4 85.5 76.8 84.3 80.4 6.3 78.6 19 78.0 4.8
Fo6 BREHELETRAABMUENS LR
ERC_NRR(R)Test ERC _ NRR(R)Training ERC _ NRR(S)Test ERC _ NRR(S) Training
Noisy data
Accuracy No. Accuracy No. Accuracy No. Accuracy No.
wine(0.1) 97.7+3.0 8.1 92.1+7.1 10.2 96.0+3.8 7.2 90.4+6.7 10.3
wdbe(0.1) 95.6+1.9 25.6 92.1£3.2 41.9 94.9+2.9 16.6 90.5+4.9 25.3
iono(0.1) 80.7+8.5 11.8 78.7+£7.9 9.7 88.7+7.0 11.8 85.5+6.4 20.8
wpbe(0.1) 78.8+4.5 3.7 72.1+5.0 4.3 76.3+3.0 1 73.2+7.3 3.1
average 88.2 12.3 83.8 16.3 89.0 9.2 84.9 14.9
wine(0.2) 82.0+7.3 7.3 72.9+11.4 9.2 82.5+7.4 8.8 75.8+10.5 9.6
wdbe(0.2) 87.2+4.6 13.2 83.7+6.4 15 87.4+4.8 17.9 80.9+4.8 23.3
iono(0.2) 80.9+4.8 13.4 78.1+5.5 13.5 87.3+£5.6 11.5 82.3+6.6 14
wpbe(0.2) 80.3+3.6 4.3 75.7£5.5 9 80.8+4.6 4.8 75.7+4.1 11.3
average 82.6 9.6 77.6 11.7 84.5 10.8 78.7 14.6
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ERC_ NRR(R) Test

ERC _ NRR( R)Training

ERC _ NRR(S)Test ERC_ NRR(S)Training

Noisy data
Accuracy No. Accuracy No. Accuracy No. Accuracy No.
wine(0.1) 98.9+£2.3 6.3 96.0+3.8 7.6 98.8+2.5 8.7 94.9+5.1 13.4
wdbc(0.1) 97.9+2.0 17.2 95.1+2.3 25.0 97.0+2.2 15.9 94.4+3.2 25.3
wpbe(0.1) 89.5+5.6 15.9 87.0+£5.2 17.0 91.2+£5.3 17.3 89.2+5.0 18.0
iono(0.1) 81.3+4.7 3.7 76.8+3.9 2.4 82.3+6.4 5.9 76.8+3.2 9.3
average 91.9 10.8 88.7 13 92.3 12.0 88.8 16.5
wine(0.2) 91.0+4.6 7.9 85.9+7.2 7.6 90.4+5.6 8.1 87.6+7.5 11.4
wdbe (0.2) 94.4+3.1 15.0 90.5+4.1 16.7 92.6+4.5 20.5 87.9+4.3 24.6
iono(0.2) 88.7+4.7 11.3 83.9+7.2 12.4 88.9+4.5 15.7 84.4+4.9 18.0
wpbe (0.2) 80.3+5.5 4.2 76.3+3.0 3 83.3+£3.3 5.4 77.3+3.3 11.4

average 88.6 9.6 84.2

9.9 88.8 12.4 84.3 16.4
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