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Abstract  Attribute reduction is one of the important research topic in rough set theory. The minimal feature subset of
a given information system can be obtained by attribute reduction. Classical attribute reduction in ordered decision sys-
tem is about all decision classes in decision attribute. However.in practice,considering the preference of decision maker
and the lack of some decision data,only attribute reduction of some specific decision classes is needed. Based on this con-
sideration,in this paper,the dominance relations and lower approximation reduction in ordered decision table were re-
viewed, the single-class-specific and multi-class-specific lower approximation reduction in ordered decision table were
presented,a discernibility matrix for this reduction was introduced, and an algorithm of lower approximation attribute
reduction in ordered decision system was proposed. The multi-class-specific lower approximation reduction can degene-
rate to single-class-specific reduction or classical reduction,so it is a more general reduction framework. In the experi-
ment, 6 sets of UCI data sets were used,3 single-class-specific reducts and 3 multi-class-specific reducts were calculated
on each data set,and the reduction result and efficiency were compared with the result and efficiency of classical lower,
upper approximation reduction and maximum distribution reduction. Experiment results show that when the number of
selected specific classes is less than all decision classes,the reduct may be shorter,and the efficiency will be improved to
varying degrees.
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SR R R M, (M, (2, y)D AT RFR .
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)M, (. =U (M (z,y) IM.eM}, (M, (z,
WINERERE M e M h 3B HEENES . (M, (.00 8
L M, th 225 B HEENES .

WEB (D L6 Ko 10 AT %0, B as SR 40, s d 28
22 7 5 10 28 00 66 P T 6 2 ey FELOE 1) 25 ) D 1 4R 3 R
{a€CI £, ()= [, ()b WAl w53 IR P, = Q P.iEM
(1, Hor.

P,={(x.»)|x€R: (D) .y&R: (D))}

P,. = y {((xay) Ll‘GE(D;)Q}Qﬁ(D,)}

S (D ST

(OXFAAENIEZS ZNEHE M, () € (M, (x,
WS LYWy E P, . HIE X2 B 8 b
H{a€Cl fu()>f (. M (DHRIER T %, 3 P, ik 2
(&' y') € Pry W A7 HE BRURR SE J5 25 0 B 1) 22 00 B PR JE I R
(M, (z, )} M, (270 y) € {M, (s )} Hif R {a € C
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(zs I SUIM (. IMEM},
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EWI R, (27 ) € P N T 2R J 22 0 m e L £ &
(M, (eo )b B IEE LR BESE M, (7Y ={a€C|
Fo@O>f () EAM,. (o)} WH M (270 ) =M, (47,
V. UM, (2,3 M, EM Y S{M,, (x,y)}, IFEEE

ZHRFERA LM T AR E I CE B 2) MM SCE B,

FES %S =W.CUD,V.)RIFREER, ZHEH
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® D H @ %4,

(DA KT AU 5 5

DOXFV(x,»EP, LEA M, (2, NAFD,

B (D—(2)

MNPV (zoy)€P, . ID, =9, flifd x €RE (D). y ¢
RE (D), AER 3ATH, Ja€ A MM £ (> F (v TR
BHa€EM,. (x,y) . M, (x.y) NAZQ,

(2)—(1)

FV () EP, R M, (2, ) NAFZO, M Ja' €A
it a" €M, (2.3 IR [0 (> fo (), ID € G, (i=
1.2, 19, DI € R: (D). y € Re (D), i # 3 a]
HARTIERIEMEE. TEE,

25 S 28 2 39 R R 1 2 500 R
591 o SORTARL 2 T SR Sk 43 24 i

EX 14 H% S =W.CUD,V,HRFRER, LHE
% 9, SU/Ry - HEZRHEREMNEE M, = (M, (x,y)), 1
HZ R RECH

Foi (M, )=N{VM,. (x,3) M, (x,)FZOD}

Ho, VM, (z,y) XRHEE a €M, (x,y) BTG
KL EZNMBEBHNE VM, (2. ) AR,

2RI D, 22 BVHE R 22 B R B TR SRR E R D, €
Do G=1525 0005 [ D, | 22 590 0 1 109 22 591 SR BCHG A B

EFE6 WS =W,.CUDV,HORFRER, ZHEL
D SU/Ry, 259 B fo, (M, W F A D, € 9,
(i=1,2,,19,, \>E@$%%%ﬁ*ﬁﬁ%%ﬂrﬁ§&%%é
Fow ={Son (M) s [ (M) oo fio (Mo, )} 0

Son (M, )= A S,

Jif D, € G, B 280 22 00 R A BRI A R A
KN fon GERES D, 2N REL f o, (MO FH .

TERA 2T B 4 (2, RS T A B 5 28 25 I 4 1
B 22 ) P A 5 2 R 2% 2 DR B 1 22 ) PR A 2 AT 6 R
Ak,

H1 T 20 5 2 22 S0 T DGR b il B0 B e 246 i 20 Ml ) 4
P2 B A R L TR e R L SR 22 R 28 2 ) A Tk
T
ikl T 2H e R0P kR T IR lE rE 2
A CFRER SS=(U,CUD, V. D, ZHHEE Jp.= (DD, =,

D, }

i P UK SR ST R AR A
1. Let dis_elems be an empty array;

2.for xin U:

05 R R 6 22 B P 19 22

3.for y in U:

4. i xERZ (D)) and y€ RS (D). D€ Y«
5 1cm;®; o
6 for ain C:
7. if [, (x)>1,(y):
8 temp=tempU {a}
9 dis_elems. add(temp) ;
10. absorb(dis_elems) ;
11. associate(dis_elems) ;
12. absorb(dis_elems) ;
13. return dis_elems.

L BRI absorbCarray) R W W05 K020 i A7 Ak TRT L R
ﬁ( a.\'sr)(‘zate(array)XﬂtﬁéﬂﬂiﬁﬁT Tat— ZI—U'CTEJ\ /E\:
T

Bk L 19 AT A R OCICLIU ) 58
10 AT FIEE 12 A7 U BT R B2 22 B2 OCICLIU ) . 5
11 A7 SR FH 45 & B 2 4 5 B =X A B X4 NP-hard [5]
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Windows 7-64bit;Intel Core i5-6500 4bHH #%,3. 20GHz F 4 ;8
GB N . ¥z 4T1E Python3. 6. 2 I, % A PyCharm Com-
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munity Edition 2017. 2. 4 #4745 ,
*2 R
Table 2 Data sets
%5 A% MEH AR REEH
1 Airfoil Self Noise 1503 5 16
2 Balance Scale 625 4 5
3 Contraceptive Method Choice 1473 9 3
4 Solar Flare 1066 12 6
5 User Knowledge Modeling 258 5 4
6 Yeast 1484 9 10

TR VERE T A M T A T A CEk(22 ] R |
FELL (Upper Approximation, UA) £ faj 5. 3% F1 SCHk [ 23] 7 1Y
15 K3 i (Maximum Distribution, MD) 24 faj 2. 5 /E b % b &
P, 401 WHIZE T PR R R MR E R G 2R e R AR R4
LR IR AR R, BT PR E T
Z L P A BRI ICT 3 AR S 3 FhRT fg W AR
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ERE ARG 4.2 s Pree K43 B o i 1 R
X R SR LB R R R b A B AR R
T 3AHFEIEM 3 Ml BB AR E R A .
4.1 BHTELRAEER

F B R MD 21 UA 2 8] 5345 5 (% 29 1 F R
FHEARR E H Y W B AR B A Y TR 45 R sk 3 3], Ttk
AR LR R B L, ik B G I3 4 o 38 25 1) 29 i) 45
T 17 27 237 3 5 43l R m A 4 v ik BOR i 2
R 3 AR PSR 2, “ P 3R g i e SR R AE e SR 3R b I oK
. T EBor 2 M 45 SR B e LI SR DX I 3L 25 9
T NIr:

£401=1{1.2,3.4,5.6,7,8.9}

45 02=1{{1,2.3,4,5.7,8,9},{1,2,3,4,6,7,8,9}}
%£4 03=1(3,5,6,8,10,11,12}

£45 04=1(1,3,4,5,6,8,10,11,12)

£4 05=1(3,5,8,10,11,12}

L4 06=1(2,3,4,6,8,9}
£4507=1{1,2,3,4,6,7,8,9}

AT LR TE S A TR A R K AR AR L AR L UA 2
i A MD 24 1 1 25 SR 19K B0, BB DR 2 L e 24 i 4
Koo TRT 25 SR Y A T AR A 1 24 1T 25 S0 I 1 o — R L (B
BAT—Z W85 5 30, BI85 /9 15 3R 2 17 45 SR AT UTE T
BOE G2 HEAT 23 S I DR 23 2688 09 2 > B I HL AT AR UETE
WA E R EMEFR .

®3OPARERAN

Table 3 Single-class-specific reducts
B E LN
#HE & 3ok UA MD

o R X2 xx %3 K
1 {1,2,3,4} {1,2,3.4,5} {1.2.3.4,5} {1,2,4} 8 11,2} 7 {2,3,4} 2
2 {1,2.3} {1} {1.2,3,4} {1,2,3} 5 {1,2.3} 4 {1,2.3} 3
3 £4 01 £4 01 £4 01 £4 02 3 £4 01 2 O 1
4 £4 03 24 04 £4 04 {5,8,10,11} 4 £4 03 3 %4 05 2
5 {1.2.3,4,5} (0] {1,2,3,4,5} {1.2,4,5} 3 {5} 2 {1,2,3,5} 1
6 £4 01 £4 01 #£4 01 {2.3,4.8,9} 10 %4 06 9 £4 07 8

4.2 ZHTERABER HIHNEGNET N -

BRI S AT LR 4 Fio . T 24
KT RERY AL 6 B0 L 1k HL LA 1 G 2 R S 8 2 AT A 45 2R
RAPUAE 1 G 27 AR 37K 3 I F s Bl 4R
8 HUSR i 249 B 1 A [F) B SRS SR L B HE Dhy LR DR SR Y B
ERCNIVE e I B M A N TR 8 D AN 3 L

E4 08=1{1,2,3,4,5,6,7,8,9}
£409=1({1,2,3,4,5,7,8,9},(1,2,3,4,6,7,8,9}}
#£410=1(3,5,6,8,10,11,12}
F£4511=1{2.3.4.6,8.9}

E4 12=1{1,2,3,4,6,7,8,9)

#A4 ZRERAT

Table 4 Multi-class-specific reducts
. LaEENE

KES i3 w5 H42 w5 A4 3 w5
1 (1.2} (7.6} {1.2.4) {7,6.3} {1.2.3.4} {6,3.2,1}
2 {1,2.3} (5,4} {1,2,3} {5,4,3} {1,2.3} {5,4.3,2}
3 £4 08 {3.2} %409 (3,1} %4 08 (2,1}
4 {5.8.10,11} (5.4} &4 10 {5,3} %4 10 {4,3)
5 {1,2,4,5} {3,2} {5} {2,0} {1,2,3,5) {2,1,0}
6 £4 11 (10,9} £4 12 (9,8} £4 12 {10.,9,8}

XFELER 3 AT T ke TR PRk e, 2R KA T
CERA RN TR A Mg QA4 R 2 m R
L&A CUA AR MD R4 MK EZEE . 20K
SRR RK ., WA K 28w 2 R A de sk 2, W)
TR 2R Ak,
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BOHE AR T A2 A7 6 L B vk R0 4 B R E ST T L &Y 1 5 0k
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B 22 ) R B ) IR R SR 24 R AR 2 FE 2R R )L
1D R,

TERLSE R OLT L US 0 g P SRR 24 g 9 o A e T AR A
P33R IR S 6 SIS Ak SR AT BT Y 22 S HE M O L R Y R
AT Y 25 O A A 5 TR A B 24 A B AR A
49 22 1) JaR P 8 3 i R o R R T R X K A 22 O3 i e L
PHES A AR TE R AT .

2 JERT 6 B E T 24T MD 4R UA 21 Bk
ANHR op 2245 1 ST T UL 249 187 B30 3k I B 3 S At 0% 22 1 (]
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b S R B AR R A X 2 R B R E H B A T
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