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An Attribute Reduction Update Algorithm for Object’s
Adding-Deleting Based on Rough Set Theory
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(School of Electronical and Information Engineering, Suzhou University of Science and Technology , Suzhou 215000, China)

Abstract ; Attribute reduction is one of the important topics in the research on rough set theory. When an object was add-
ed to or deleted from the original decision table, how to calculate attribute reduction fast and effectively is a pressing
problem. This paper proposed an attribute reduction update algorithm. Firstly,the changing mechanism of conditional en-
tropy was analyzed when object is added to or removed from the table,and then we divided the added or removed objects
into different cases. Furthermore ,we presented the update algorithm based on these cases and implemented it based on
hash table. Experiment results show that our algorithm can calculate the attribute reduction fast and outperforms the exist-
ing methods.

Key words:rough set,incremental data mining,reduction of attribute

FLBE S (Rough Set) BRI A Ay —Fh 2 I ANER E PEFIA 23 PEFHR B T H, B 20 4 80 4EAXHT i
1Y Z. Pawlak 42 80— B2 BT E L, i T HAR ML T — 8875 5 B b ™ s Ak BSR40 26 1)
R IEARSRAE R B R BRI 402 A B ARG DR SRR R G LA B AT AL SR 2
AT T kg FIC I A4 8 FH . R A RELARS A4 4 R 5 A R TR DGR R0 ol o b 2 7 SR M 24
fi]— B2 N B0 G A, TR C UG T8 W98 R SR A S5 o 45 358 %) 1z FH 3t R v o 1) o A7
SR SR A AT (50 G P 4 v R P AT A S AR T ) A R A SR R R AN I R 1 A Kk
BOR BEAT RS SE 1T R SR W N 25 THAA B 6 5 i 45 8, RT3 s = A= r 8t Fir 6o 35 i 45 8., DA
PRUEFNPUR B AR b 0 S P FIAT 50k PR, o] T e 85 0] 4847 | A5 S BRORURE 2 1) Jas 1 24 1] SE B 3k
By AN AP TR 14 O B ]

BEHARAE 2 802 5 T P 2 T 0 B30 7 A 358 1 T R B3, i B A ) 3 22 B B IR
BT LRI T R R B E LSRR R L R A A A5 SR, AR, R AT PR R A B
AT IR LR IS 2B 231 hn 25 S 20H s S A2 S A rp e A R R B TUAR BN ) T A e i
TCARUE R I S PR R AF OGN B3 X6 I 540 (4 24 1 B8 T 45 22 O BIFSY, 3k 26 1R R 2 e

Wr#m B #1.2014-08-16.

EEWA . ILHA B ARFIA5E 4 (BK20131154) .
BB R A B AR PR BRI ) 4 R4, I P AT . E-mail : luyou. china@ gmail. com




Bl A, 5 . — i TA o 5 150 1R RS S0 i 1 24 1 ST B 125

TEATH S AT 2 a7 (9 BE A L X b e 508 14 Jas P 249 g R4 S5 I A A58 SECHT , (BT A A — S8 2 491 an SCRik
[8 ] it —ofr 3ok 7 QI8 358 2 ) R e 114 i 1 24 1 1 AR (S Ak 1L i 25 7R R Bl o R sl A 0 I s P 24 g
. SCHR[ 9 ] $2 T 1E dml ) Jam P 24 5 110 498 i R X B 5 | R A — B DO F R TR AR 45, BN
TR, ISR [ 25 RS AN B ) 355 | T A 24 ] SR BB TR RS DL O R A, IR TRER A
VE AT i R0 155 DO A 24 7 BRI, Aoy el A P T S B P 24l ) R ST i R A A
RS R T7 5.

FERTBRAT TARMAN AL, A SCHR H — ol i 1) A0l 30 ) 114 Je8 A2 240 18 BEOR 057 3%, i iR I SCHR [ 10 ] 25 F
SR R AR L T AR, 16 50 o W B X A F 201 TR B3R PR SR 3 A P 4072 e ot FL s P 240 T F) 52
M) , S i 4o T 24 TT ) SR 700 3 e DU HE T 3 1) B XM SR D7 v e B Hh — i 1 2 T R AL 5
VR TR AR T SR R SR 3R 1 BRI 1 2 1T A1 ., RE A% A A T 24 8 A SRR IR, DA T
PRI P24 TR7 0L A S A

ARSOR A B ZHFANT 5 7 2 AR SO S B FEA M A& 5 28 =359 40 1 1) 0 S0 S M R 058
FOATR R GE HEHT IR D0 0 BT , 0455 08 — I 8 0 B A R TR 2R e ST AL LA A B 2% 100 SR L) 5 265
DU Ui S T — W RS bl 1) S P 2 TR R AR R0 5 B Rl S XA SCR AT T A 5 2R N MR AR
SCHEAT AR,

1 FAREE

FLBESE (Rough Set) FHIEE 1% 2210 Z. Pawlak T 1982 AEF2 Y Sk Aty & — ol 20 I AN Bty 28 M AN 5 &
AR B TR SR T — 3 )ik B L 7™ A M AL B 4 S ). et ZAR MR 5 & 8, B BT
FERG T N TR SO DR IR R S R S EE K BTN o 2 A 2 A IR TR
B

HR A RERE R 8, W] LK P47 R TR A IR e A A RS AR T I R R e, o LI F

X1 PR MBEE P AW Wt S=1{U,CUD,V,fI FoRBER X, U= {x, ,x,, x|
FoRHL, BIXT R AR G IRES , C AR EERNAEES G RES, D AR IEHEMAEESAGRES, H cn
D=®;V=U,_.,,V,, oV, NEtE « B, a e CUD;BRELf: UXCUD—V J{E B %, FoR MR R S T
A LA B LY, MY ae CUD xe UH f(x,a) eV,. ML, B— @M THEPC(CUD)IRET
1 DICATT XA ZR IND(P) (IND(P)= | (x,y) e UxUl YaeP,f(x,a)=f(y,a)|. KZ IND(P)
T UM AR5 U/IND(P) ek U/P,U/P RHAEMICR (2], =yl Yae P f(x,a)=f(y,a) | #IR N
FHrk.

HRAE DL FoE S AT DA ) o RS 4R E , 258 A9 <, %7 CCB, HXMERE X e U/B FFHE Y e U/C fifi
X2V, WF C<B,H C XIS B EXEAN, B AMNK C < B, WSRAFHE X, e U/B,Y, e U/C X, &Y,

EX 2 M JREA R AEEE T KR S={U,A=CUD,V,f. UxA—>VI ¥ &EIEE BCC,
U/B={X,,X,, -, X, | ,U/D=1{Y,Y,, -, Y | , MIPFFRD B KT D M&MHFH 14 T X7

no o Y. NX Y =X

H(DIB)= Y Y jIUI : IIUIL TR B A BYESE BCA Rk S — DIk 2far,

i=1 j=1

A(DH(DIB)=H(DIC);(2)VaeB,H(DIB-{af #H(DIC)). % XBVEHR L P S o, BJm PE4E
7 BCA, @Y a e B,WHJBMEE ZEE XN SIG(a)= (H(DIB-{al)-H(DIB))/H(D)).

EX3 A—BCAEPRKERS 1,4 BCC, HIAARFRMXS R x Fly, X VaeB R f(x,a)=f(y,a),
f(x,D) #f(y,D) , WFK x Fl y y B A—ZLH.

2 il N A ZR e S o

2.1 ETHE-WEOMNMIRREER

TEARZZSZBRINE v, R 2 v 1 ) 50 B A A e e R 98 — I e CSERf P 085 (U SUA 7 A B
B AW IS B , 1005 2 WA 5 T3 0 LB B3 A B 155 0, AR 40 A SRR O 45 4, AR SCORE 38 — ) =X
SRS AR B AN IE 1 R 7R B T - AR Tk




P US40 (A SRR R 55 38 B 191 (2015 4F)

C D C

x » X'y Y |
|

X Vs x' y

X Vs X y

[ |

Xy Vs X'y Vs

| |

X, Y X'y h o
- | SO B 1

1, time t, time

E1 ETFENEOMSEENR
Fig. 1 Data update based on delete-add windows
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Table 3 Configuration of experiment 1
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Table 4 Configuration of experiment 2
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Fig.2 Result of experiment 1 Fig.3 Result of experiment 2

WATEL 3 058 T L B 0 AR BCAR LA, A 050 PP 0 40 98, LA L A
XU M AR ST L TH RS S0 BT AR 9P, ELIF G T 7, A A S 0 B P 24 T
o MR BT TR i FUIN 28 4 AT BEAF O3
5 &k

B RUBE S B 15 52 T T, A 2 S 5 T, D S B 24 T 2L —
AR LR, {57 K2 (R A FAE SRR 1 20 T — AR R 7 S A3 e 0 5 7
A BB R 6 AR F 25 1 5 PR B0 T — 0 SRR 0 24 R R0 I
W A AR G HCHT 9T, o T 1 A 7 3P A 1 24 T A% PRI £ 8, 18 s 7
PR PG ICAE J) , BRI T LA 280 BB 20 0 T, 56 05 SAE ), A S0 v A e AT
MO S BB S RO AT T 0D F R 2 U RERE 55071 A B

[ &% 30k ]

[1] Kim H,Claffy K, Fomenkov M, et al. Internet traffic classification demystified; myths, caveats, and the best practices| C]//
Proceedings of ACM CoNEXT’08. New York,2008:1-12.

[2] Zhang D,Qiu J,Li X. Attribute reduction based on equivalence classes with multiple decision values in rough set[ C]//Proceed-
ings of the International Conference on Information Engineering and Applications (IEA ) 2012. London: Springer, 2013 505 -
512.

[3] Jia X,Tang Z,Liao W, et al. On an optimization representation of decision-theoretic rough set model[ J]. International Journal
of Approximate Reasoning,2014,55(1) ;156—-166.

(4] Blifde, D20y 240, 45, I PO 4RAS Y A 3E N P AT PG 5k [ 0], 3815441, 2013(7) :71-80.

[5] BRSO Al IR et T SR p A R kg U R AL [ 1] AU 5 T R, 2013,26 (1) :42-49.

[6] Janusz A,Sleak D. Rough set methods for attribute clustering and selection[ J]. Applied Artificial Intelligence,2014,28(3) :

220-242.
(F#%65M)



TEART, 55 T IR ANFEC ) ol BRLRS SCA SR T ik 5

Tang G,Xia Y,Zhang M, et al. 2011 CLGVSM ;adapting generalized vector space model to cross-lingual document clustering[ C]//
Proc of IJCNLP ,Hainan Island ; Springer,2010:578-588.

Steinbach M, Karypis G,Kumar V. A comparison of document clustering techniques| C |//KDD Workshop on Text Mining.
Boston,2000:368-503.

Bl SR RE NI SEGHETFE [ D], HUH BT TR R, 2009.

X, E e RG] SCRIRREZRIR[J]. IR R 5441, 2005,20(3) :57-61.

JEAIW T SCAR R RCRIN MR FRIESE D] Jbat: h E R 2B R EORBE ST, 2005.

20 sk BRI BT R R 26 B o M RGBT ] LR 5 A 8k, 2013,32(2) 1 123-127.

P THT 1] S0 SCAS B 0 2 LS 04T [ D] P52 2 P22 T RHSOR L1 TR B, 2012.

WRAESG , BB G RS C ) A SO A [ D). i AR = 3R B, 2005.

[ REHRE: BRRX

(E#% 56 )

[7]

Thangavel K, Pethalakshmi A. Dimensionality reduction based on rough set theory:a review[J]. Applied Soft Computing,
2009,9(1) :1-12.

PREHR, I ARRE. SR U [ e B 1 24 g 1 1 S [T ] THSEHILE, 2009,29(11) 1 119-121

Hu F,Wang G Y,Huang H, et al. Incremental attribute reduction based on element arysets[ C]//Proceedings of the 10th
International Conference on Rough Sets, Fuzzy Sets,Data Mining,and Granular Computing. Regina,2005:183-193
R, B, BT e, — T AR R ORI IR (1] RS TR EIE 5508, 2008,28(4) :81-89

Guoyin W, Yiyu Y,Hong Y. A survey on rough set theory and applications[ J]. Chinese Journal of Computers,2009,32(7) :
1 229-1 246.

Yu H,Liu Z,Wang G. An automatic method to determine the number of clusters using decision-theoretic rough set[ J]. Inter-
national Journal of Approximate Reasoning,2014,55(1) :101-115.

Jia X, Liao W, Tang Z,et al. Minimum cost attribute reduction in decision-theoretic rough set models[ J]. Information Sci-
ences,2013,219.151-167.

Chen H,Li T,Ruan D,et al. A rough-set-based incremental approach for updating approximations under dynamic maintenance

environments| J]. IEEE Transactions on Knowledge and Data Engineering,2013,25(2) :274-284.

[ REHLE: BRRX |



