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Research on attribute reduction using generalized
distribution preservation

GAO Xueyi'”, ZHANG Nan'?, TONG Xiangrong'*, JIANG Lili'?
(1.Key Lab for Data Science and Intelligent Technology of Shandong Higher Education Institutes, Yantai University, Yantai 264005,
China; 2. School of Computer and Control Engineering, Yantai University, Yantai 264005, China)

Abstract ; Atiribute reduction is a pertinent issue in rough set theory. Distribution reduction ensures that the
probability distribution of each target does not change before and after reduction i.e., it ensures that the confidence
of every rule remains unchanged before and after reduction. In actual applications, people are often interested in
rules that have higher or lower confidences. Thus, attribute reduction based on generalized distribution preservation
is proposed in this paper. Confidences in [0, a] or [ 8, 1] were unchanged using the proposed technique. We also
propose judgment methods for generalized-distribution-preservation atiribute reduction and investigate the
generalized attribute-reduction algorithm based on a discernibility matrix. Some special cases with respect to
generalized-distribution-preservation attribute reduction are discussed in depth. Finally, experiments on four data
sets downloaded from UCI show that some special cases with respect to generalized distribution preservation
reduction could degenerate into some existing attribute reductions and inclusion relations exist in generalized
distribution preservation attribute reduction under different confidence intervals, verifying the correctness of the
relevant conclusions.

Keywords: distribution preservation; attribute reduction; rough sets; probability distribution; discernibility matrix
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Fig.1 Relationships among different reductions
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PEAE 2 40, Intel Pentium G640C 4b P 2%, 3 4
2.8 GHz, N 17 6.0 GB, fif A & 7% ¥ % 1 MATLAB
R2010b 4’5 5581,

x5 UCIHEERER
Table 5 Information of UCI data sets

EIEIES (vl AT [D]

Haberman” s Survival 306 3 2
Blood Transfusion Service Center 748 4 2
Stone Flakes 79 7 3

Airfoil Self-Noise 1503 5 16

7 : BTSC M ##E4E Blood Transfusion Service Center [
s

SCIG A AW, B 1 ERAT IR IE AR R X R 4y
MA[1.0,1.0].[0.0,0.0] L A[0.0,1.0] 8, )~ 43
AT PRAF 2 a7 AT 43 R Ak Ry TE SRR 29 fT T Lok
PRAFLITRT DL S A 29 167 [W] I, AT 36 0k ) L3 A
PRIFATRI AL A IR AP 5 5 2 W0 Bl AR B/ Y
{5 BEDXIE] R SRAR I T SCo3 A DRA5 24 TR 2 A R Y
EAFFE DRI R SRR T A3 A AR 2 T 1 75
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510 "X HHRFEREEABNRLER

A ol (o, B HUE R 1.0,1.0] [ 0.0,
0.0]F1[0.0,1.0], 33K 4 4~ UCI B AEHER T Lo AR
TREFLITT ARG, 43 SR B ATTAE TE S8 R 415 24 15 B3 v

( positive region preservation reduction algorithm,

PRPRA), J7 S o 5K ff 45 24 1] 5. 7% (algorithm of

generalized decision preservation reduction, AGDPR)
DL 4y A A+ 24 1 55 3%% ( distribution preservation
reduction algorithm, DPRA ) '~ 9 24 fa] , 38 1 7 J5 X
L, B A AR AR 9 T AE 3 e iR ELAR XA
RGBT O, A5 RN 6~ 8 Fis
# 6 GDPRA 7l PRPRA HIAELER ([a,8]=[1,1])
Table 6 Reduction results for GDPRA and PRPRA
([a,B]1=[1,1])

it GDPRA  PRPRA
Haberman’ s Survival 12,3} 12,3}
BTSC 11,4} [ 1,4}

Stone Flakes {2,6,7  1{2,6,7|

Airfoil Self-Noise (1,2,3,4] {1,2,3,4]

&7 GDPRA 71 GDECPRA HIARER ([«,8]=[0,0])
Table 7 Reduction results for GDPRA and GDECPRA

([@,p]1=[0,0])
YIS GDPRA GDECPRA
Haberman’ s Survival 12,3} 12,3}
BTSC (1,4} (1,4
Stone Flakes 12,3,4,5,6,7} 12,3,4,5,6,7}
Airfoil Self-Noise (1,2,3,4,5 {1,2,3,4,5]

% 8 GDPRA #1 DPRA WABLER ([«,8]1=[0,1])
Table 8 Reduction results for GDPRA and DPRA

([@,B]=[0,1])
VIS GDPRA DPRA
Haberman’ s Survival (1,2,3} (1,2,3}
BTSC [1,2,4},11,3,4} {1,2,4},11,3,4}
Stone Flakes 12,3,4,5,6,7}  12,3,4,5,6,7}
Airfoil Self-Noise 11,2,3,4,5! {1,2,3,4,5]

Ula,B] 9 H[1.0,1.0]. [0.0,0.0] LA K&
[0.0,1.0] B}, GDPRA 1924 45 543 %] ] PRPRA |
AGDPR V) J DPRA B2 TR 45 3 —3, Bk T AHOCE,
W IERATE
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ARSI VCE AT e, BE o BI{EH0.0,
4 B BUHIE A 0.0~ 1.0, BUE M FF R 0.2, ic 5%kl B
IE A2 AR A [) ' {5 8 DX TR) R SR AR ) L3 A
TRAFFT . RIAERY, [ 5E B HIMEN 1.0, o BUHIE
FEIoR 0.0~ 1.0, BUE T B R 0.2, 10 5 B o B Y A2
AEAEAS ) A5 B2 DX IR T SRAR A ) S oA DR 2
SLEGEERNEE 9~ 12 FiR

%9 #B% 1.Haberman’s survival

Table 9 Data set 1:Haberman’s survival

[a,B] 2y fa [a,B] 2yfaj
[0.0,0.0] (2,3 [0.0,1.0] (1,2,3
[0.0,0.2] (1,2,3 [0.2,1.0] (1,2,3
[0.0,0.4] (1,2,3 (0.4, 1.0] (1,2,3
[0.0,0.6] (1,2,3 [0.6, 1.0] (1,2,3]
[0.0,0.8] (1,2,3 (0.8, 1.0] (1,2,3
[0.0,1.0] (1,2,3 (1.0, 1.0] [2,3]

& 10 ZE{#EE 2:blood transfusion service center

Table 10 Data set 2:blood transfusion service center

[a,B] A fif [a,B] )

[0.0,0.0] 1,4} [0.0,1.0] {1,2,4{,{1,3,4}
[0.0,0.2] {1,2,4},1{1,3,4}|[0.2,1.0] {1,2,4},{1,3,4}
[0.0,04] {1,2,4},{1,3,4}][0.4,1.0] {1,2,4},{1,3,4}
[0.0,0.6] {1,2,4},{1,3,4}|[0.6,1.0] {1,2,4},{1,3,4}
[0.0,0.8] {1,2,4},{1,3,4}][0.8,1.0] {1,2,4},{1,3,4}

[00,1.0] {1,2,4},{1,3,4}|[1.0,1.0] 1,4}

& 11  E3EE 3.stone flakes
Table 11 Data set 3:stone flakes

[a,B] 2fi [a,B] 2
[0.0,0.0] {2,3,4,5,6,7} [[0.0,1.0] {2,3,4,5,6,7
[0.0,02] {2,3,4,5,6,7} [[02,1.0] {2,3,4,5,6,7|
[0.0,04] {2,3,4,5,6,7} [[0.4,1.0] {2,3,4,5,6,7
[0.0,0.6] {2,3,4,5,6,7} [[0.6,1.0] {2,3,4,5,6,7]
[0.0,0.8] {2,3,4,5,6,7} [[08,1.0] {2,4,5,6,7}
[0.0,1.0] {2,3,4,5,6,7} [[1.0,1.0] {2,6,7]
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E

o512 %

R 12 HIEE 4.airfoil self-noise
Table 12 Data set 4: airfoil self-noise

[a,8] e [a,B] 2 A
[0.0,0.0] {1,2,3,4,5} [0.0,1.0] {1,2,3,4,5}
[0.0,02] {1,2,3,4,5! |[[0.2,1.0] {1,2,3,4,5}
[0.0,0.4] {1,2,3,4,5} [0.4,1.0] {1,2,3,4,5}
[0.0,0.6] {1,2,3,4,5! |/[0.6,1.0] (1,2,3,4]
[0.0,0.8] {1,2,3,4,5} |/[0.8,1.0] 11,2,3,4]
[0.0,1.0] {1,2,3,4,5} [1.0,1.0] 11,2,3,4}
6 % HRiE

SEPrr, A e AP A B 4 M U A A
Sy BN NATHY S, 45 1 i o3 A 24 B 47 H 0
B, S By MU AT fE i TOCK, AE T S8 Br sk 5k
PRI , AR SR 73413 24 15 1) 2 150 A R E 47 55 46, 32
T A R AR ML S BIE 5 SR o B R
B, 2488 A R DX ) IS SR R AR, T S o3 A
JEPEZ TR B AL BUA 1 — e SR PR 2 T, R T
SO ARSI 2 Tl B — 2 iz AL Pk aE , R
TRABTFEA [ s M 240 ] 22 18] AR B 56 2R T R 1 F
FURRE . SCIREHE R, 7 S o A R 1k 24 T
G A 2 i AT L ARIBCSE i i e (9 RO, ELAR B 52 P
AT DL R A B DX ] AP 75 U A X
A PR T A 24 BT AT LS IV AS [ 9 S PR >R o 3
B IERAR SCHR Y A 531k T S T o 2 ) R M AR
JITAT )™ S A DR T A 24 T, JHG ek ) 0 2 ) &2 3%
JER i, ANE T AE S PR e, B —E /R
BRSO e SR v 280 ) S o3 AT PR T A 24 55
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