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Decision Dependence Clustering Based Feature
Selection for High Dimensional Data

DENG Tingquan, XIN Liying

College of Mathematical Sciences, Harbin Engineering University , Harbin 150001, China

Abstract: In order to improve the deficiency of heuristic feature selection and feature clustering-driven fea-
ture selection, the issue on feature redundancy was investigated and a feature selection method based on
neighborhood rough set model and decision dependence feature clustering (RDCFS) was proposed for high
dimensional data. Firstly, the gain of feature joint dependence based on the neighborhood rough set model
was designed to describe redundancy and correlation between data features at the classification and identifi-
cation levels. Secondly, an evaluation criterion of optimal feature cluster structure and optimal graph parti-
tion of feature redundant graph were constructed. Thirdly, the degrees of feature centrality and feature de-
pendence based on cluster information were presented to guide feature selection for high-dimensional data.
Eight real data sets from UCI Repository were selected for comparative experiments, and experimental re-
sults show that the proposed feature selection method brought out more compact feature subsets and a-
chieved better classification performance than lots of recently existing methods.
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RI BFEFEDREHLEY

LIEIEE S RDCDS SCNMI FSFC FRSE FNRS
CT 17 18 23 21 28
wpbc 14 18 19 14 15
sonar 22 22 25 35 42
autovalve_B 28 31 31 30 39
PG 51 56 48 43 61
colon 54 54 75 94 73
genel0 52 88 86 126 86
gene3 104 167 104 177 170
S H{E 43 57 51 68 64

N T B UERRAE T AR 4 28 1, 4r BIOR A KNN 43 2288 O SCHU K = 3) S 45 ] i AL 43 2 4% (SVMD X
B RAEFFAE R PRSI0 20 RBOR AT T A SE 0, & AR A REE R Ly BG4 fik 5
FiR.

MR 4 FIFR S ATLLE M, AR KNN -8 88 1802 SVM 43288, 78 8 AN B 4R 19 52 96 vh AR ST 2 07
% (RDCDS)7E 5 AN HHE 5 L EUS T 8 1950 SR . FNRS 78 2 A 0d 55 1B 7 8 KNN 0 JaH
FSFC HAE— M4 4 FERAS 5f KNN 4026005 B, 1if SCNMI FI FRSE R # i 22, [ i}, FSFC,FRSE Hl
FNRS 43 5 AE — A8 4 1 HUAS fe s 9 SVML 43 280K B2 . SCNMIT AR 3 Bl A 22

SN, FRAE PR S 9 BCHE 43 KT BE R TG B 1 A SR L 3 — = S W DA BOHE AL U AR
A AT B AL 7R EAE 1 432657 2, i — DR SR AR SRR A 0 B2k, R X L SR R W], NG
SR, AR SCHR G AR AR 2R O 1A B MR AR ARSI B A 28R A A DL R



24 BT RFFIRCA RAF ) http://xbbjb. swu. edu. cn % A7 B
F4 KNNDEBF(K=3)THHEBE

a4 Raw RDCDS SCNMI FSFC FRSE FNRS
CT 86.904+7.80  91.86+7.64  88.7045.74  89.1745.22 91.30+£3.36  91.57+3.44
wpbe 74.2843.37  77.7444.26 75.2849.76  77.89+5.47 76.3346.34  75.96+3.24
sonar 87.94+7.60  92.104+3.60  89.37+47.81 88.42+7.59 88.948.19 92.1542. 94
autovalv_B 94. 74=+4. 25 98. 9546. 35 96.78=+5.62  97.26=+3.68 98.3247.24  97.2542.56
PG 2.0046.32  27.33+16.87  15.33+14.76  19.33+12.35  26.67+16.61  30.67+23.82
colon 64.5849.47  77.50+14.33  72.61+10.48  65.83+12.7  75.83+19.42  69.17+18.45
genel0 25.08410.25 79.37+11.78  64.92417.35  66.03419.21  42.22420.51  65.71413. 18
gene3 15.79+7.44  52.704+14.53  37.89+13.54  64.21+17.58  47.68+8.14  50.98=+7. 66
-3 {8 56.414+7.06  74.6949.92  67.61+10.63 71.01+12.87  68.40+11.22  73.33+9.48

RS SIMAEBTHAERBE

e Raw RDCDS SCNMI FSFC FRSE FNRS
CT 88.6845.38  93.9546. 43 90.47+5.87  93.36+3.28  89.654+2.86  92.58+3.67
wpbc 72.17+8.75 75.7449. 90 73.0043.67  74.56-2.69 73.2242.74 77.55+3. 66
sonar 82.13410.00  87.2645.60  82.66413.37 82.61411.46  84.35+2.14  85.25%+3.58
autovalv_B 95.17+3. 45 98. 6543.57 97.25+3.62  95.9947.16 97.57+4. 85 99.10+3. 16
PG 33.33420.91  50.33424.80  49.36416.69  48.46+9.63 52.56+9.36  49.89+12. 54
colon 74.58416.49  79.17+15.34  80.83420.05 83.75417.62  77.50415.74  76.25416. 44
genel0 68.57415.11  87.14+11.84  85.56+14.86  83.334+13.09  79.52419.38  79.84415.06
gene3 52.1148.02  96.67+3.37 61.0546.18  60.00+8. 66 93.8943.51 78.8647. 64
SEH 70.84+11.01  83.61410.23  76.27410.48  77.7549.20  81.03+7.56  79.91+8.21

4 it

AR SCHE T A0 O R SR M Sy T — bR AR SRR R B B R AR E 0705 5 AN R T B A e sURRAE
PR THRAE SRR AR AR L 4% . IR AEAROBURE R M A8 T AR IR TUAR AT . 4 T S (D4R AR T A% 11 2R S o JU A
RRTTE. FEBL LA L Gl 1 51AKR AR AEAR AT BE A PG BE RO AR 25 T AR A MROR SR 288 B R T 0 0k
B o3 M A 22 A Bl SR b A0 0 L S 06 245 2R 3 T £ L A R AT 5 5 D7 35 S AT L A AR R /N B9 R AE T
5 LI B 0 2N L A A LLAR

AR SCHR R DU I 7 45 R 8 VA 4 a3l P O AR B R — I RRAE 2 K O VL W E T IR R R A
SCHY. 383 AT A -5 R AR 1 F) DR SR S IR 3 T A 1 R IR PR AT 8 R A S R T R — M EAR TR AT TS Y
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