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Algorithm of finding the best reduction based on reduction significance

JIANG Jing-zhi
( College of Elecironic and Information Engineering, Tongji University, Shanghai 201804, China)

Abstract: To solve the problem of choosing a best reduction {from several reductions of one decision table, after thinking
about the average significance of attributes in reduction and the number of attributes, a new definition named attribute
significance was proposed and proved in detail. Then the algorithm of finding the best reduction was presented based on this
new definition. Finally, examples demonstrate the usefulness of the algorithm.

Key words: rough set; attribute reduction; atiribute significance; relative indispensable attribute; artificial neural network

0 5%

HLRESR B IS 2 — P AL BE A RS 3 L A 58 & SR O e
AV HEEBEMEARESLENAEOMRT, Bt
IR, T R R R B , © 2 Edlas ¥ ) e
FRER I B W BRI T R RS SRS SUAR A D L
Ho

JRAEZ R R RE SR FRIE o I — D EZ R, — iR,
FARFE R R B A R A B, T HIE IR, X
AN T X T 1107 B RS B 20 TR SR AR LR 5 AR
M RMRR RN R0 T MR RERAEE R
Pho PRREE FIYPUEFTAL & B B ORI R, AT &4
BES R B A BUR UL B B 5 — 28 T, X R RO
FHELT, —MAREEETES AR, A TBAZEAN
RAE—A, AR EA 3o 224 ] 2 R 3 — A B4
a7, Be— IR B AR, SERTIXN R, A SO T —
ETAMEREENREYRERETE.

1 MR SR 3E90 B A R BE A

L1 AFREMHERG

ATE XA & ERBUIIETRIET R/ DFTRE
PR, —MRIRETTRE RN A TE LA 1, X SE A TR I 32 48
TESCHPSRER, B R W R R R .

EX 1 FHREWE Ry = Rc( BIRE 5 CTEANRI Z B
EAERISEH) , H Vd e DRy # Re,JUFRRE NIRRKT =
(U,C U D,F) & (Hrb U gig3R, ¢ RRFHRIESE,D
FRIRK BV, F BN, RE R CHTR) JHAT =
(U,CUD,F) AFHIZERNT = (U,CUD,F) WKL

SR ERR BN, TERABERFBIRN 3K,

s B H7:2007 - 12 - 05 ; & [E H#A:2008 - 02 - 01,

BFB MRS R 2L PR R RN I BT =
GENGES I TE0r

EX2 BPHELRT = (U,CUDF) MITHLRN:
{RE, | RE, 22518 ,i e | (r WA ALK RS C 5
HUT =85

1) b BRI (BL P ITEER) b:b € N RE,,

2) ARXTLERYE c:c € U RE, - RE,,

3) #XMTMERYE d:d e € -U RE,
L2 RERTERENEEYE

EX3 BEAE—PEET = (U,CUD,F) Frh X
VX C U TR R(R e ©) M U KR5S »(U) =
XX Xy | P X, (1< mos M) RRBIRPE m A2
RIS E SURYE R M T2 X, EEAE R -

e R LA (1

o | U]

Hbny (X,) FR Bk R AT TRAES X, TEM
2 ETHMEZUNRENT KM
2.1 RBBEAEOAN: HEEEH

BEA IR M D AR R AR A R R
SR A R, PR O SRR 43 R 24 T T SR A
AT BB EEL A% A LR R E LRI
B EE SR

EX 4 HPARRATEYRIG N M AH, 7T
T PR E R, HARX T4 m MR MBS
sigy (X)) AR T M A2 0B BT 1 -

ZSigR(Xm)

SIG(R) = = ——— (2)

EEE A I (1984 - ) 40, MR HT S A BB A, BT . A LM 2 M4 BBz iR,



1436 AR % 28 %
TE1 AfMPEEFRNEROEERBENER, 52 4) SRBENAM S C AL LG UL SAKTE

24 v R Ak )P 2 FE B LA R 2 v R A B

1) AR E R X R T AR RS SF
RO BBREERNETE, HP a0 RERFYRE
(FEEE) B8, 2RISR, N2y i @tk f P E
BHSAMKILE RIE L,

2) AR R E o B PR SR i B K e B
JRAERRZS , St B, MLt B Xl IR, SRR 42
SEPEATRAR 2 St , RV — R PR I, R R T
SREMY IR AR BT, B I 2 i o A S 2 e B £ R
53-8

EXS WAHAE—TRRRT = (UAF) EHEHIE
At BT & R R E RS R B B R TR
TLEXE i ANAREREESY.

3 (SIG(n))
SIG(RE,) = 2= 7 (3)

P SIG(RE,) #7755 i MABTEEY:,SIC(n) 3B
I F MAK B E BN T, N ERE Y
I B R RN

R A1 AR TERAR

3 (SIG(n,)) + Y (SIG(n,))
SIG(RE,) = k- 2= -l

"N, +A,
(4)

ok kB ANEEERELN, WA PR R NN, B
81 @ SPAEXS LT BN, SIG(n, ) Fom T AR B IBH
n, MR EEGBE, SIC(n,) FR T L P AIx
VBB n, ABX T BRI

BT AR S P A T A O R RS B
MRS, F, 20 B CE S RARR A, LA H
O Ry b DA A

X R AT R R T A TR A
TR GG , 7 ATT DL 25 v (4) oA xe T JEG At 24 167 e [
S (BIRGO B RIHISEEEAY) | i A B R AR

N

> (SI6(m))
SIG(RE,) = k-T-E (5)

1) Sk > 1, MEEEREEFEZENER, X
REERBRM

2) k< LR}, MEEEEEMHHER, I EEE &
G AR Y B AR L FI SR

3) k=10, PFEFARRFHIXEERE = 1,
A LER AR

N, + N,

Ny

> (SI6(m))
SIG(RE,) = T (6)
BLN AR N, M BT 40 iR R, AT B

(3)s
22 ETANBEEHNBEAHRRILSE

1) WA TR o

2) HIZE AR (AR AR 2 B

3) PR R B e T 2 R R 0
Pk C = [ele e UD -0 D, | EIARIMHHAESRINEE,

AT = 1,2, LERAREAEO L NS i A2 1
Fra s D BB AR AR, WE L =
(1 <j<D,Biteehfag RE &8, WeBUX 2 R 8 s 4
il IR, B AREE o

5) HEE M A LE BN T A EHIME R,

6) RSN ARAEZYNE K& R T R E 2
PR BE FR AT

7) i R AR BRI

3 SRR RO R

3.1 ELHIFR

SEE AT SR R A0SR 22 P ) 3o 1 i e X — 1 9k 3 A )
58RI 12 BB 207 M B AR 48, Ko SPLGR.\RT,
DEN.CNL.RWA 5353 B ZAHL AL, B SANTS  Ha PR 551
Mz R R K R R B BIR R R A 2 BB, BT
BEEE X EES R R R T, K& 4Bt
#°4.E = | SP,GR,RT,DEN,CNL,RWA! , 35 @ % . D,

1) ¥HEge g R R T Bk, BRI RIRRE T,

*1 EELENRER

No. Sp GR RT DEN CNL RWA D
1 0 0 2 3 1 2 0
2 0 0 1 3 1 3 0
3 0 0 3 3 1 2 0
4 2 2 0 2 0 3 1
5 1 2 0 2 0 2 1
6 1 2 0 2 0 3 1
7 1 0 2 2 1 1 2
8 3 0 2 3 1 3 2
9 3 1 1 3 2 3 2
10 2 1 3 1 1 0 3
11 2 3 3 2 1 0 3
12 1 0 3 2 1 2 3

2) $% HEZE A R T R SRR AR L S 41

o 2 AR R 1 E S BRI AT AR B SRR BN - { SP,
RT,RWA},

#f%% : | SP, GR, RT, DEN,RWA} , { SP, GR, RT, CNL,
RWA}, {SP,RT,DEN,CNL,RWA},

3) KAE BT B R 5 24 T 15 B AR B R P

tExT L E BN  { GR,DEN,CNL} ,

4) BAF TR E WA L BB HIR -

LI, = {GR,DEN}, LI, = {GR,CNL}, LI, = {DEN,
CNL},

5) K45 1.3 W (1) A A I L BRI T
LA EEE,

R2 EANLEREENTENLIAINNERE

i
Rt W, W, = JW3 W,

R 0.500 1.000 0.333 0.333
DEN  0.583 0.500 0.083 0.500
CNL  0.333 1.000 0.250 0.333

6) MR (3) W& AE K EE R IHE.
SIG(RE,) = SIG( {SP,GR,RT,DEN,RWA})

z SIG(n) = 0.220
2
a1



%64

SR AT 2 B E R 6 R 4 RSk

1437

ZHMHEY n = 130 GR,n = 2 XFh DEN,

SIG(RE,) = 0.255, SIG(RE;) =0.224

IR T 1 B RAR , LA AL A B B, T
LIRSS — 42, B { SP,GR,RT,CNL,RWA | y S fEA ]
3.2 REAHSHMAEMELR

DAL T B sR A4 9 = 1] 0 BRI R SRR A B SR
REE SR FEX BE SO T1, T2, T3, 20 3L T1, T2, T3 B8
VESEAER PR B R 1 12 BRI &4,
HEYIG AR,
3.2.1 & SOM W #4745 %

X SR E A 1000 3K, K BUEH 1000 4 SLIE R R Py
16, TLUR B0 3 Fras B3l  E I3 Lk it Bras B i iR
2=, STEP Jyilll Zrfse 1k it BT AT B DI R 8K

&3 SOM RIEH{THEE R

g S E STEP
T1 0.00020 21
n 0.00011 17
3 0.00015 19

3.2.2 fE ALk BP M &BATH £
XTSCHER 1000 U, K IRAG ) 1000 415 4045 R KP4
18, AT LA BN 4 Bros 800 .
4 FAEE BP MAHITHLRERI L

JE AR E STEP
71 0.00012 18
7 0.00006 14
3 0.00011 17

SRIG T 53 S TR B 20 A S A0 2 S A B R o
i BP PIEILAT 02, HARR AR 50 :80% ,95% ,80% o

MEHEHETT LLRIGE - 1) AR X T HABBA AR/ E ,
PSR AEEL AT AT AR v B B DR Mt ORI, B 1T 20 2652) 44
AT B T BB e, HL R B B BT

4 4
AP SR RN B, AR SCR N T — M B A R 45

BHEN, B2 B, A BT R S A A T E
B R E RAEA AR EZ AN AR BFL T W LR
BAHRHKRG— N RAEMNAR . LEREERWIE T HEA R
T PSRRI T HAB 2 18], 7T AR A2 1) i P 5 L B
SHEZEHMRIELL,

SE Wk

[1] PAWLAK Z. Rough set theory and its application to data analysis
[J]. Cybemetics and System, 1998, 29(7): 661 —688.

[21 EEEL. Rough B3t 5 R H KRB M]. 74 %: 4% 32 A%,
2001.

[31 2, K. RURR AR AR L. PR, 2007,
34(1):159 -162.

[4] wE<Fdle, WIESR. AR R — e R AL HRALBER
kR, 1999,36(6):681 -684.

[5]1 37k Rough Set PG EESEIRME BT HUL AL D] HElMEY:
#R®,2001, 27(3):296 -302.

[6] bk, 3%, th T, —Fh &L TALRER M ARA R L0017
Vi R iE B 4], 2005, 11(1) : 67 = 70.

(71 F¥E, T & T — E T SRR aE R i o oL 24 AT 30 ok fy el i
[J]. i EYL TR S5, 2003, 12(24) : 35 -37

[8] PAWLAK Z. Rough sets [ J]. Intemational Joumnal of Information
and Computer science, 1982, 11(5):341 -356.

[9] PAWLAK Z. Vagueness and uncertainty: A rough set prospective
[J]. International Journal of Computer Intelligence, 1995, 11(2):
37 -41.

[10] skoci, RAEER, B35l ER AR IS 5 kI M] . e st
B2 R, 2001.

[11] fUgde, nf—Fh it TR R R R R B T].
AN AL RS, 2003, 24(3) : 523 - 526,

[12] SKOWRON A, RAUSZER C. The discemnibility matrices and func-
tions in information systems [ C]// Intelligent Decision Support-
handbook of Applications and Advances of the Rough Sets Theory.
Dordrecht: Kluwer Academic Publisher, 1991: 331 —-362.

[13] AGRAWAL R, IMIELINSKI T, SWAMI A . Mining association
rules between sets of items in large databases [ C]// Proceedings of
the ACM SIGMOD Conference on Management of data. [S. L. ]:
ACM Press, 1993: 207 -216.

(B35 1434 W)

[11] AGRAWAL R, FALOUTSOS C, SWAMI A. Efficient similarity
search in sequence databases [ C]// Proceedings 4th International
Conference on Foundations of Data Organizations and Algorithms
(FODO), LNCS 730. Berlin: Springer-Verlag, 1993: 69 -84.

[12] YIB K, FALOUTSOS C. Fast time sequence indexing for arbitrary
Lp norms [ C]// Proceedings of the 26th International Conference
on Very Large Databases ( VLDB 2000) . Cairo: Morgan Kaufmann
Publishers, 2000: 385 -394.

[13] KORN F, JAGADISH H, FALOUTSOS C. Efficiently supporting
ad hoc queries in large datasets of time sequences [ C]// Proceed-
ings of the ACM SIGMOD International Conference on Management
of Data. Tucson: ACM Press, 1997: 289 —300.

[14] LIN J, KEOGH E. Group SAX: Extending the notion of contrast
sets to time series and multimedia data [ C]// Proceedings of the
10th European Conference on Principles and Practice of Knowledge
Discovery in Databases. Berlin: [s.n.], 2006: 284 —296.

[15] LINJ, KEOGH M, LI WEI, e al. Experiencing SAX: A novel

symbolic representation of time series [ J]. Joumal of Data Mining
and Knowledge Discovery, 2007, 15(2): 107 —144.

[16] KEOGH E, CHAKRABARTI K, PAZZANI M, e al. Dimension-
ality reduction for fast similarity search in large time series databas-
es [J]. Journal of Knowledge and Information Systems, 2001, 3
(3): 263 —286.

[17] VLACHOS M, KOLLIOS G, GUNOPULOS D. Discovering similar
multidimensional trajectories [ C]// Proceedings of the 18th Inter-
national Conference on Data Engineering. San Jose, CA: [s.n.],
2002: 673 —684.

[18] LEE S, CHUN S, KIM D. Similarity search for multidimensional
data sequences [ C]// Proceedings of the 16th International Confer-
ence on Data Engineering. Washington: IEEE Computer Society,
2000: 599 —608.

[19] KEOGH E J, KASETTY S. On the need for time series data min-
ing benchmarks: A survey and empirical demonstration [J]. Jour-
nal of Data Mining and Knowledge Discovery, 2003,7(4): 349 -
371.



	1435-1437.PS
	1435-1437.PS
	1435-1437.PS

