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Abstract: Attribute reduction has an important place in rough set theory. The method of classical generalized decision
preservation reduction in incomplete decision systems is to find the reducts of all decision classes. In practical applica-
tions, however, the decision makers may focus on one or several decision classes. To fill this gap, the theoretical frame-
work of multi-class-specific generalized decision preservation reduction in incomplete decision systems is proposed.
First, the single-class-specific generalized decision preservation reduction in incomplete decision systems is defined. Re-
lated theorems are proposed and proven, and the corresponding discernibility matrix and function are constructed. Then,
the single-class-specific generalized decision preservation reduction is extended to the multi-class-specific generalized
decision preservation reduction in incomplete decision systems. The algorithm of the multi-class-specific generalized
decision preservation reduction based on discernibility matrix in incomplete decision systems (MGDRDM) is proposed.
Finally, six datasets from UCI were used for experiments. The experimental results show that when the number of selec-
ted specific classes is less than all the decision classes, the average length of reducts will be shortened to varying de-
grees, the space used will be reduced, and the time efficiency will be roughly improved.
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Table1 An incomplete decision system

U a, a as ay d
X1 * * 2 2 1
X 1 * 1 2 1
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WIRKES {x1, %2, , x,}, Yx,y € U IDS EAR
JEHE Dpes € fx&%éﬁﬁﬂﬁﬁi?ﬂ%ﬁ%ﬁ
nxn B"J%E[@, i—dﬂﬂ M = (Mrnes (X, ) » Fe 1 B
TCR Mue(x,y) H

{faeClf(x,a) # f(y,a)A
» () € e
Mmcs(-xvy): f(X,a)¢*/\f(y’a)¢*}
0, Hih
(12)
Oc(X0)} o
S5 ooy IDS_(UAT culdLv.f) R
— PNARFERKEYVKR ARG, UNdY={D\,Ds,+ ,Dyyyay} N
PURBES, M E2RER Dmcs C UNd}, %1 & 1

EACCRZEFEN Dpe Eﬁf”)ﬁd&ﬁfﬂﬂ%éﬂ
11&1 v(x’y) E Hmcs Ej" ﬁ Aancs(x’y) ¢ QO
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HERA :

Feor e WA EE A RZRERK Do 1Y
IO R AR, X YY) €Ty, X UDpN
Sc(x)#@ H f(.d) ¢ dc(x) B, WA (x,y) ¢ SIM(A),
Jir LA — A TE acA 15 (xy)¢SIM({a), #K
a € Myoi(x,y) , FITVAANM,oi(x,y) D

DA B A(x,y) € Mg, AN Moy (x,y) = O 1§,
S, WA (xy) € SIM(A), XX Vxe U, 4 f(y.d) ¢
dc(x) H UDwesNSc(x) @ B}, WA (x,) ¢ SIM(A),
X5 (x,y) e SIMA) FJE. k5,

EX 18 VUL IDS = (U AT =CU{d}.V,f) N
— NGB RE R G, Do CUNY N 24 E 2,
Mo 25 IDS ZR¢ 782 Does 1] SLHRHR 2177 19 22 51
B, B Mu(x,y) ={aas,- ay #0, Hp k FoR
Moes(x,y) FBPERI R, VMo (x,y) R A7 IR B
BavaVv---Va, ¥ VYMu(x,y) #9, IDS ZHEL
Does BT LR AT 14 X 23 BRBCH

DF(M,e;) = AV Myes(x, ) (13)

TEH 6 PUsc4l IDS=(UAT=CU{d},V,f) N
*4%%%5&%%%, U/Nd}={D,,D,,--- ’D\U/(dﬂ} j‘j
RERES, ZHFEL Do CUN) 1) LR L
] X 73 PR DE(Minee) = AV Mines (x,)) 11 /N BT B
W5 H DF (Mye) = V(R ), 1 F 5 DF (M) 18]
ik B, g %7~ DF (M) W85 kA Hp BRI
JEHEH . A= {als =12, ,q, {Adk=1,2,--- 1}
BRI Do CUNDY WITA T LR LY P
AR o

HERA :

X Yk <t,V(x,y) € Mg, FH AR /N BT B 20 X
LD AN My (x,y) # @, HHE B 5 AT A, 2 IDS £
FEE M) SR R 4 o

DF (M) = V (40, % 7E A bR — 1~ T0 % 14
AL, 3(x,y) € e, 1 A N Mo (x,y) = O, #1 Ap AR
XPR A E, Ft A S22 XRE AR . X 5
PREC AL S T M (x,y), BURAEAE AT LT
WL . IE5E,

HRAEA TR RR R G LD L2 RE 2k
7 LY TR 2T ) AH O SC, AT R AH L A 25 0 AR
W DL K DX o3 eRARGHEAT ) SCHR SR 2 1] R A, B4R
ST

53 ALK ARG IDS (13 1 iR, 05
U = {x1, X2, X3, X4, X5, %6}, C = {ay,az,a3,as) R 5514 )@
&R, R BIEE N (d) .

M 1 4%, IDS e )@ P4 € L AHAR 4R
/ﬁ\ U/SIM(C) = {{x1, x3}, {x2, x5}, {x1, X3}, {xa}, {2, x5, %6}

{xs,xelt o BRIRJEE @ XPIBH U R p oK N

UNd} = {{x1, xab {xs, X} x5, xe o ﬁ%@%ﬁ%{ﬁﬂﬂ oc(U) =
{0c(x1),0c(x2),0c(x3), 0c(Xa), Oc(X5), O (x6), /ﬂ\:':':' Oc(x)) =
{1,2}, dc(x2) = {1,3}, Oc(x3) = {1,2}, dc(x4) = {2}, dc(x5) =
{1,3}, dc(xs) = {3}o

XA ES D = {x1, %2}, A 12 1
IDS BUREGE 2R Dy 1822 50 FE Ry

0 0 0 (4] {as} {as}
0 O {as} {aj,az,a4) O %]
M=9 9 0 % {as} Hai,as}
'“"|o 0 © %] o 9]
O O las} {ar,a3,a4sf O 0]
0 0 0 (4] (%] (%]

A IDS FAFGE DS Dy 1Y) LR TR 29 1) 1Y) 25
TR M, A5 %5 Y X 3 R
DE(M,) = (az) A(a, VasVay) A(a, V az)A
(a2Va3 Va4)=a3

[K I IDS AR E S Dy LSRR A as)o
X‘Tgf%ﬁf% Dyos = {D1, D>} = {{x1, 0}, {x3, x4}}, ﬁ{
P g S 17 35 IDS 48 2 Doy 1922 BB R

M. =
1% % 1% % {as} {as}
0 %) {as} {ai,a3,a4} 0 9]
%) 9] %) 0 {as} {ai,as3)
{as} {ay,a3,as) O 1) {ay,a5,a4} {a,,a3}
1] (%) {as} {as,a3,a4) (%] %]
(%] 0] (%) 0] (%] (0]

M4l IDS Z 452 Dines 1Y) LR A TR] 1) 25
TN Mes PTASXT I B9 X5 R R
DF(M.s) = (az) A(a1 Vaz Vay) Aa, V az) Aa) A
(aVasVa)N@a,Va)=azNay

P IDS [ ZHFE 2 D, BY) SRR AT A
{as,as} o

PR E T LR SR ] S 2R 28 X2
& A 5], BT LU 28 1 2 5 e R AN 52 4 OR &
G PR AR AE AT

iR LT EBIGERE 2 E R e Tk
WARG) LRIK 2] (multi-class-specific general-
ized decision preservation reduction based on discern-
ibility matrix in incomplete decision systems, MG-
DRDM)

BN — P AEERKRG IDS=(UAT=
CUldL,V,f), ZHEER Do o

MW ZREE D WATERIIKRG) X
PR AT

D) REKFEMESE C IR U A
XFGIIFELE S c(x)(x € U), MAEHKEE d 7157
RHRES UNNd);

2)  ARIEAHEZE Sc(x) BRI GR)T X



%6

DL, AEERERG P IS RE R RR AT

= 1205 -

g&%ﬁ e (x:);

3) KRR ARG PRGN LR
Oc(x:) FNZZHFTE DS Dines a3 AH N 22 5 HE 5 Mipess

4) RS ZE B RE Moo #5375 A0 I 22 55 5 2R
()7 LR SR 2 18T X 53 BRI DF (M) 5

5)  FH AN A3 B AR 2R E 2R X ) R
£ DFE(M.e.) 5572 5 /T IBGE A DF (M) ;

6) ARIEH /T IGE DF (M) fii th 245
TEHE D, ) LR L], FILEEH

S 1, PR 1) BEHENE R S o(ClUP),
PR 2) BN TRN B2 A% B2 O O(UP), B3R 3) | 3R 4)
(I TR B2 2% o O(CNUP), A2 3R 5) i e — 1
NP-hard [A] {8, %25 BRI ] 52 244 22 O(CI),
WAL 1 R AR R 5 2= B2 0(C1Y)

3 LBERE N

BEREAS SCHE I 2R AR BRI RS
SCPRTR 24 (o] S AT S B ik 5 A b o AT SE
WHHEMAREEIR ARG PR L i 5% 24
fRT 8 2R . o 28 18] A e 24 TR 380 ik A 7 e

AT R 6 A briE UCT B £ 175250, %K
Pi£E M http://archive.ics.uci.edu/ml/datasets.php 4b T
B BOURSE M WEKA3.6 R 47 45 5 5 55 HiL 1k 70
b B, PR S T I B A A A i O B A R
A, Tok AR SR, B DLEE X 5 2 R is
ot P RH O 1 T B AR e v J R (R A e
B X 44 1R BN AR B e . B AR TR A
fRRMEE 2 PR, &2 W, 1D £RBHEEHR T,
B R RN AR TR, WU S B X5
BH, 10 R E D RRER A, UM R
IREUEAR TP IR R H o AR SLIR IR R AE R
4 Windows7-64 bit; CPU Intel Core i5-6500(3.2
GHz); WAF 4 GB; ia 17 #5% Python 3.6; 1 & T.H
PyCharm,

TR O A e R R GE . R ST [16] HHY
J7 1% 58 w5 R R GE AT AL B, HL AR AR B T X
N BRPLR B Z Ah, B R I R I 1) 2k B
10% FY Ja PE B HEA T ol 2 AL B, i 2R (B0 T+ s
3.1 AELERIIE

PP P 24 5 B 125 T A~ 28 24 I B2 XS L A 3
JiRe 3, “@PRI RN G MR RY
] 55 vk P A5 2 TR 45 R, < HURR E 28 KR MG-
DRDM 5 3% 3k %€ — /> 2 S I i 45 24 ] 45 2R
“Z 52 2 F 8 MGDRDM B3k 1 2 £ 4 e 2k
I} I A 240 TR 245 2R, << DR SR AL ™ 3 s X 07 3303k e B 1Y
— D ARE R TR, AR
JE 3R X IO AR B A 24 ] P 2 Y K R

1 3 IR, AR Lo S, H ke e 26
BB DR, S AR AR 2 A SR S P
PP R R B 45 2 R P BT A Tk
W, WAL B ALy 2 R LT, P21
KEAIE

X3 FHABKE
Table 3 Average reduct length

BRSNS IS EZREES
L (C% S S OFO IS R COPSR S R S OF]

ARE  fH fRKE S fARE
1 Zoo 103 2 7.6 2,4 8.0
2 Audiology ~ 24.1 4 167 14,611  20.0
3 Glass 100 6 7.0 5,6 8.0

4 House 13.0 0 10.0 0,2 12.0
Connec-
9.0 0 7.5 0,2 8.0
tionist

6  Yeast 8.0 5 7.0 5,8 7.0

x2 HIEE
Table 2 Data Sets

D PGS ;- 1cr |UAd)
1 Zoo 101 16 7

2 Audiology 200 69 24

3 Glass 214 10 6

4 House 506 13 4

5 Connectionist 528 10 11

6 Yeast 1484 8 10

A5 2k H UCT Fn i B s 48, TiAb ¥ 2 5 %k
PR T RN PR RGN E /UK R G, T LA

32 AT EXTEE

AT 38 Ao LA T A R 22 S B R A
23 Ja MRS B T A T R AR o A RN
PRI Bk A il 2 D B R AR S R AR N 3R 4
Jrom, Horfre di b (%) 3 7R X R AS [) 53 7 4 1k 25
IR P A 2 SR R S T o

M 2% 4 v, ik — A s L REE S, fE
TE 2B AH X A T O Ok B i A D e, MG-
DRDM 539 fT 14 1 22 50 46 B b AR == J@ 4R 5 T
BN T 2 MU A 1 2 S B v Y R 2 TR 4R
Foo B, #EORUE 20 ] H AR A AT T, MG-
DRDM 5392 T 14 1 22 3 36 P o5 =5 () 24/ T 28
LB ) 2 0 R G S ) . BRI Z AR, R
25 P IR 23 i PR SR 3 DX R R A BR U
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/NBTEGE 2CH, MGDRDM 37k 0K 4 B /N %8

] o 24 38 5 7 e 28 O 4R B SR 2R I, MGDRDM

PRI R PR A, A RIS 20N
F4 EZRNEEE=EMEESLLE

Table 4 The proportion of non-empty attribute sets in the
discernibility matrix

EYRF PREER ZHFER
ID Kl

% DRRAE % PORAE %
1 Zoo 75.7 2 11.2 24 20.1
2 Audiology 85.0 4 9.6 146,11 229
3 Glass 71.3 6 5.8 5,6 10.2
4 House 222 0 3.1 0,2 6.7
5 Connectionist  90.8 0 8.3 0,2 16.6
6 Yeast 53.5 5 43 5,8 7.1

33 AEMENTEL

AT 6 ALBCHE A, AR B R A Y
BRIV FEHEA T 2 AR SE R SR RG] LR 2
5 MGDRDM 5.1k 2 [H] 25 {8508 X b o 2 TR 850R
mE 1 R, Ko i R Ron g i 2 R85
YRR G SR 2 1 51 B e 25 H B )
LY FERT AR A M 4R, < BAREE 2 Rl 2 R 2 I
778 MGDRDM 33k 73 5% 8 — AR 2 A 2
Wi A 50 T 38 0 1 24 T AR A AR Al 2, PR (R
FEn TR FE A T R I PSR A

Hy &1 AT, B8 UK R B A X 4 T O
RECR BT, A RBCRABT R S B
LT, X2 R T 2R 280 L3R 24 17 1 22
PR ARz IR B H AN T 2R LR
2 a7 1) 22 50 A B h AR s TR R B H , BT LA MG-
DRDM 57k 76 #6) i 22 51 5 [ i 48 B 2 8 T O
Mo TiAh, 2R T ST SR 24 AT 1Y) 22 )
Wk zs JE MR RCH /D, BT AR s X 4 BR R DL K
B N R W Y E D P N A BT
B BRULZ AN, B JE A H R, Bk
[ FE I 22 6 % B 8, X TR B R 1)
B, 25 5 P AN A2 4%, (A5 1 X 43 R AR
DL SR /T B S 5 3 R, i HL MG-
DRDM 5 ¥4 15 22 5 0 5 rp AR 25 B 4R 8 H 8
A, T AFERT R B 18, WISk 22 [ RE A 22 BE
R Y R S B O I AT PSR 2R, BTk
B K R 42 21T, BB 20 AR I IC B B T

FRREAE BN, O JE K i 2 1 s 2 A AR
Aok 20>, 3 AT RE S PR R S 0 J 4 2 S e i 22 )
SRR R S AR R A T RS IR v 2 A A A RS
JEPEAE, X 7544 18 DX J bR DL R SR BN /N B B
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S SR At R
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Fig. 1 Reduction efficiency
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