Hans Journal of Data Mining %3524, 2023, 13(3), 222-229 Hans X
Published Online July 2023 in Hans. https://www.hanspub.org/journal/hjdm
https://doi.org/10.12677/hjdm.2023.133022

ETHRARARBAHNREREATEE

x M
W E RFHEN S TR, LR We
Wk H . 20234F5 270 FHER: 20234F6H27H: KA THM: 20234F7H5H

=

ERBRENRERT, STRLRERERE R, BARRBEEREHE. S RERETE T RARFRH
JBEL AR KRR SRR TR RRMAHE, R T —METRAKXNRER AR, £
R FEBEERHIR T BEAXN REREARS RS R ER R, RKEH T RIEEREERF
Ve EE . BRJFENUCIEREN R M EIAR A BT IRIE, SRRV HIRER L RE S
KRBT RERER.

X 5in
RERMEL RS, HER, BRAREH, RORRE

Fast Attribute Reduction Algorithm Based
on Maximum Decision Entropy

Mei Yuan

School of Computer and Control Engineering, Yantai University, Yantai Shandong

Received: May 27", 2023; accepted: Jun. 27", 2023; published: Jul. 5", 2023

Abstract

In the era of big data, data in various fields is growing explosively, and data types are complex and
diverse. Aiming at the low efficiency of attribute reduction algorithm based on maximum decision
entropy in decision system under large data sets, a fast attribute reduction algorithm based on
heuristic is proposed. The algorithm proposed in this paper firstly studies the influence of the
changes of attributes and objects in the process of attribute reduction, and then puts forward the
related theorem about the rank preservation of attributes. Finally, the effectiveness of the pro-
posed algorithm is verified by the UCI data set, and the results show that the proposed fast attribute
reduction algorithm is more efficient.
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LRIMEE M AR, KR HE BRHIERNE RERE, Wil T e RUBHA T EIE: 2018 45, Gao [9]
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Du Z5[13]7EJF K RS P T HURIB L WAL, Aok, EUB L BAEE[14] [15] [16] [17]RIHC
AIE BT R, AHEEYE, SR IESCR MR . A SO SRR M1 B 2% FE R
Ft, GBI IR MR SIS 25 AR TR A R .

2. BEES

EX N [IMEERGRENTTH IS =(U, ATV, f)H, Hi U RRei, 25 AR R4 s 5%
By AT BT HEWBEES: V, BB pedT W, Gv=U,  V,: [ =& W EE,
[ UXAT -V N@IR U F & —DWRIEVp e AT E#HHE —ME. & AT=CuD, Hp CRRIETH
IR %EESES, D R ERNREEESES, HCnD-2o, WINcHId N
DS =(U,AT=CUD,V, ) FRARFEREE RS

X2 [T DS =(U,AT=CUD,V, ) =N RFEEERG, MERFETEUES PcAT, H
PTE U FRIATTIX 5 KR8 SUN:

IND(P)z{(x,y)eUxU|p(x):p(y),VpeP} 1)

AA[X 53 K Z IND(P) /N /2 R P W FRMERIR B M 5 M OE R . IRANIT X 9356 IND(P) 341
IR U 1R R UJIND(P)={[x], |xeU}, BEFESEH UP, Hi[x], R2EE x N, 55
[y =Nl -

3 [1RHEEE RGN DS =(U,AT=CUD,V,f), HREENE D FH U MklaH
U/D={D,,D,,.--,D, {(1<sm<|U]), X VP C, RHFIHK UD KT HKABIELE P I NI AAI I RLT 2 X
H:

P(U/D)={P(D,).B(D,)..P(D,)} @)
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P(U/D)={P(D,),P(D,),--,P(D,)} 3)

PRI UID KT %A RS P IR S8 58 3L
POS, (U/D) = ,,.0» P(D:) @)
BNDP(U/D):UDieU/DF(Di)_UD,EU/DI—)(DI') ®)
EX 49 RFAZ B RGE DS =(U,AT=CUD,V,f), ULEC L&D L5 4 H
U/C={U,U,,,U,}» U/D={¥.Y,, .Y}, Hfm=|U/C|, n=|U/D|. ¥ TAEE-DMENKU, eU/C,
I NS ONGRAEIOVEE INTS Wil IS &R
MP(D|U,)=max(P(Y,|U,),P(Y,|U,),--,P(,|U,)) (6)
MD(D|U,)={f(y.D)|y Y, AP(Y,|U,)=MP(D|U,)} @)
XS [ORFAE R REG DS =(U,AT=CUD,V,f), UTECULD FIRIS5 5
u/Cc={U,U,,--,U,}» U/D={Y.Y,,---.Y,}, Hthm=|U/C|, n=|U/D|. CHIXT D iE RO ERIN
O E LN
MS(D|C)=((MP(D|U,),1-MP(D|U,)),(MP(D|U,),1- MP(D|U,)),,

®)
(MP(D|U, ).1-MP(DIU,)))

EX 6 [VIRFERRG DS =(U,AT=CUD,V,f), £0cC, QMNT D B E LIRS
MS(D|Q)=((MP(D|U,),1-MP(D|U,)),(MP(D|U,),1- MP(D|U,)),---,(MP(D|U,,),1- MP(D|U,,)))
» LK TAER —DENKU, e U/Q MERRFNLL L B HIX T D KR RFHE 2552 SN

MH(D|U,)= —P(Ui){MP(D U, )log MP(D|U, )+ (m _1)[1—Mnf;(_D | Ui)]log(l—M:l(_? | U,.)B o
MH(D|B)=Y.MH(D|U,) (10)

3. ETFHERREHIELZNAE
X7 (O] E R RL DS=(U.CUDV.f), #0cC. YgeQ, g MKHEMEEEEE Uy:

Sigy"" (¢,0,C, D)= MF! (D|Q-{q})- MFY (D|Q) (11)
EN 8 [9JRFEEERG DS =(U,CUD,V,f), H0cC, VqeC—-0Q, g WIHHJEMEREZEE -
Sigi (¢.0.C,D)=MF! (D|Q)-MF! (D|Qu{q}) (12)

EX 9 [9REER ARG DS=(U,CuD,V,f), 0cC, VYqeQ, #iSig," (¢,0,C,D)>0, N g A
&g 4 Sig" (¢,0,C,D)=0, M g NITRIEE.
EX 10 [OJRFEERG DS =(U,CuD,V,f), #0cCa CIH—NAE, 2 HACS#H LT

KAk
1) MH(D|Q)=MH(D|C);

2) XvQ'«cQ, HMH(D|Q)#MH(D|C)-
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Table 1. Fast reduction algorithm based on maximum decision entropy (ACC_HA_ MDE)
= 1. ETRRRRBIREAGEE

BN ARG

fth: Z1fa45 R Re.

L¥IMG1, core=D, Re=0;

2 USE CRID RSN

3ATHEAN BN NI EIEE R, IR

44 Re=core, i=1, U =U, C=C, C,=0;

SEE. EFEYEETERRWEBMEMAN Re, FEZI R MIERICAR B AT 5

6.5 TUAR

7.5t Reo

4. BT BRARREHHMEEE

BEJSREERE DS=(U,CUD,V,f), PcC, #VabeC-P-P', i, C'=C-P,

= {e|MH{ (D|P)=MH{ (D|(PU{c})).ceC~P}, U'=U-POSS(U,D), JH
Sigg" (a,P,C,D) > Sigt" (b,P,C,D) , W Sig (a,P,C’,D)> Sigi (b, P,C', D)

VEW: #5 U/P={U, .U, U,.U, .U, | » UD={¥.Y,--.Y,}, U, U,,,.--.U, < POS} (U.D) .
FIL A SN R U, < POS, (U, D), FIEREKERY, U, nY=U,. F MH{ (D|P)FR1E U LHIEK
TR o

MHY (D| P)= f}{ ( (D|U,)logMP(D|U,)+(m 1)(1‘M:(_DIIU,-)}Og I—M’:(_ITIUI-)DJ
i( MP(D|U,)logMP(D|U,)+(m 1)(1‘MZ(_?|U,-)J10g l—M’:(_IiIUi)]JJ
=—|U—|_:[ u )[MP(DU)IOgMP(DW) (m 1)[1_MZ(_Dl|U”) 1og{l_Mf;(_DlUf)m

v MH{ (D|P)

v]

HIT U'=U-POS; (U,D), Fiith POS, (U',D)=2, XK HNC'=C-P", Hh

={e|MH{ (D|P)=MH{ (D|(PU{c})).ceC=P}, C'nP'=@, PcP, H
MH{ (D|P)=MH{ (D|P) . F¥A#FMH (D|P)=MH{ (D|P). Kt
MH{ (D|P)=(U"|/[U|)MHEE (D|P)=(|U"|/|U|)MHE (D] P) » FiE
Sigg"” (a,P,C,D)/Sigg (a,P,C',D)=|U"|/[U| . Kk, ¥ Sigg" (a,P,C,D)z= Sigi" (b,P,C,D), N
Sig (a,P,C',D) > Sig( (b,P,C',D) .

B 1 R ACC_HA MDE 53, o] DR TH RS T oK g S 1 & 1 20 7 . - ACC_HA_ MDE
(ES 0 S WORHIAISIAE N O(a, X7 (b, —i+1)" ) s T{E 2 R HA_MDE SCSf25 0% 4 Hmt i 517
H30(ab’ ). i, ACC_HA_MDE MR .
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Table 2. Attribute reduction algorithm based on maximum decision entropy (HA MDE) [9]
2. BT HRARREHRBIELEEIXD)

N RERG

. LIWI4R Reo

LG, core=D, Re=0;

231 UTE CHI D 524,

BAHAA BN AR, IR,
4 FEE: EFEEEEERKWEEMA Re:;
5. RIS

6.5t Re.

5. SEWR SR

SZIG I K H Intel Corei3-9100 (3.6 GHz)AbH 2% .8 GB P77 A1l Windows10 #:1E R 4t . 5% # F| Python
EEHTRE, £ KT E PyCharm2020 F4%&Fiz1T.

N T IRAE SR R R, ARSI T 8 41 UCT BudisE, v 1 LRI IE AT B B A R
TSR AR AT AL BE . S Bm Sl WEKA3.8.5 B TS A Buik, 6 Bom 4 b 42 1l P o 4%
BB IR . TR, RISV T &2 BB AT B . & 3 Bon T8 MRS
(IR B e PRSI R, g 3 B AR SBH 50 1 10 43 (BE N [|U]/10]), sk & Kb g J vk
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Table 3. Data set information

=3 BRERER

b EE YN IO L FHIEE FE
1 Audiology 200 69 24
2 Glass Identification 214 10 7
3 Chronic-Kidney-Disease 400 24 2
4 Connectionist Bench 528 10 11
5 Hill-valley-with-testing 606 100 2
6 Audit-risk 776 26 2
7 QSAR Biodegradation 1055 41 2
8 Kr-vs-kp 3196 36 2
Sl ESalaa

A% HA_MDE 5 ACC_HA MDE W FRSE ) 29 8 R AT L #r, @it 8 41 UCT Fdli SRk AT
SRR, % 4 BT HA_MDE 5 ACC_HA_MDE WFh G L IS ] LA R L K. ol LLE 3] 7 MR
££11) ACC_HA_MDE 5311 (8] b HA_MDE B3 H)H AR R [R] 2D o 5140 Audit-risk R4, AT HM
ik ACC_HA MDE &R 0.32 s, 1M &5 4: HA MDE 1217 )24 2.01 s, HA MDE @7 [H £ N
ACC_HA_MDE iz47 i} [a] ] 6.281 £%. 1M Hill £#i 4, A SCHHHI5H % ACC_HA_MDE A%} HA_MDE

DOI: 10.12677/hjdm.2023.133022 226 EAGIEEraE


https://doi.org/10.12677/hjdm.2023.133022

A

MNAEZ, BT ZEREASAT MK B S R IEA G L, EEN RS L. TR IR RN
AN G, i A A 53 AR 24 T A A )

Table 4. Comparison of time and reduction length of HA MDE and ACC_HA MDE algorithms
%% 4. HA_MDE #1 ACC_HA MDE B#hE ERIEE 5 4 &K B

5 N HA_MDE ACC_HA_MDE
HR T BRI AR JEATRES ¢ 1

1 Audiology 4.27 14 1.80 14

2 Glass Identification 0.12 0.06 6

3 Chronic-Kidney-Disease 0.48 0.22 7

4 Connectionist Bench 0.41 7 0.15 7

5 Hill-valley-with-testing 11.02 14 14.27 14

6 Audit-risk 2.01 8 0.32 8

7 QSAR Biodegradation 14.52 12 3.41 12

8 Kr-vs-kp 9.18 29 2.55 29
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IRAE 8 MEHEAE LRI/ I T AR 2R, REARAR RN B RN, RAL bR FOR VRIS 4TI ]
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Figure 1. Comparison of algorithm reduction efficiency with object increase
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