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Abstract
With the rapid development of Internet technology, the society has entered the era of big data. The
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data is not only of various types and structures, but also of dynamic change. How to quickly obtain
valuable information from massive data is an urgent problem to be solved. Rough set is a data
evaluation method to deal with data uncertainty. Attribute reduction is an important core applica-
tion of rough set theory. This paper will focus on the amount of information loss after attribute
reduction, so as to find an attribute reduction algorithm, which can keep the data classification
accuracy higher and information loss less after reduction. In this paper, the concept of knowledge
granularity and reduction algorithm, the introduction of joint granularity, and its application to
the process of attribute reduction, further get the attribute reduction algorithm based on joint
granularity. Then the algorithm is used to reduce the decision table system. It is concluded that
the information loss of the algorithm is reduced to a low level while the classification accuracy
remains unchanged. Finally, the accuracy and effectiveness of this method are verified by the si-
mulation experiment of UCI data set.
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MRS GBI (]R8 — R 7 M vk 72 7€ PEATRE B/ #r (K2Rl b PR BRI AR G (AN e 1k
JEPEZfEI[2] [3] [4] [5], ARRAEGEHE, ARSI EEZ LN M. B2 MNEEREMPITA RNk
AR > EE LR R JE I, R AN B o R I . R R T DA B T YRR AT S,
FEARB . BEIZIR SR 255 IR 619Uk, JRIEA R A s e TR, EE
XS HOE R TUAR SR AT I B A, A IR B B e ) 20 ek e AN BUR B R AR 15 2

R AR 7 VR 2 SR A R AN L R 5%, LT A IO 20 T U B AR R Fp 7 B ANAE L (5
TR IR, ASCNEERA 6], B PTIMER TR BT RS R S &, TS
JEEL T AT B R EUE B L . 8 TIRAARA GG BHRERZSR, SRR G R R L
%, [FIREXTEE T IE DR Ml UKL S £ (8] RZ SR R 20 TRTAE D K 70 26 M5 AR I, AT
B I SRE A R

2. EAtEmA

G —MEERGL] 1S=(U,A) %, UL ARBIRU LMK ERIESE. E50FR MR P EIR
FAFIEIE M e ABEAE—NRBIm:U - F, SHARXRL, B OABIE m BEE. U A TTRIRAE,
KRBT -

SEX 2.1 [5]X TAEE KB ME T4 B < ARUEFTAMA x e A O R 40 R (S S R 2L

Inf, (x) ={(a,a(x)):aeB}

B-ANJr 2R A (BRI A AN T X 70 2R ) 52 SUN:

IND(B)={(x.y): Infg (x) = Infg (y)]
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AT 2 IND(B) 1 2 N IEEK x, y #AREH B KL T4 X 7, [x], & x 5121 IND(B) S5 42K
2.1 RMEAH

BN 2.2 [6IFERE RS DS =(U,C,d)H, BcC & DS HHET IEXIRAIARRT £ 24 HAL Y B = C i
RRUUT PN A

(1) POSg(d)="POS,(d);

() MT{EEiaeB, #H POS, , (d)=POS.(d).

RS 2.3 [6]437E —MRHRSEDS = (U Ad), Bc AFRNZIRIARSE DS [ MNETF AR AHR A
29724 HALA B < AT 2 W RPN

(1) H(DS,{d}|B)=H(Ds,{d}|A):

(2) MERKS B, B#A H(DS,{d}[S)=H(DS.{d}|A).

2.2. FARIEE FIEARBEZ
X 24 MAEE MR RGEIS=UAV, ), X FLEBETEMCA FHBRS

U/M ={R,R,,Ry,~+, R }» MHZfEE RGN TIEIEFEE M IIRIRLEE ¥ 5E SCh
op(M)=3

BN 2.5 [T E —MERARFZIS=(U, AV, f), WRAAERETER,R, c A, WAJEET 5% R AH
T TR, E‘J%ﬂiﬂﬂﬂ&ﬁ’]mx%}

GD(R,|R,)=GK(R,)-GK(R UR,)

B 2.6 [T THERKERG DS =(U,AUD,V, f), HEETERc ALY HACYHE L)L FHA %
ﬁ::

(1) GD(D|A)=GK(D|R):

(2 X TEEMmeR, GK(D|R-{m})=GK(D|R).

R < ANIZRIE RGN — DN RARE R L) i o

EX 2.7 [BIEAEMEERSIS =(U,AUD,V, ), #HEFEEETHce A, MEtEce A5
JEPE D FARELEEE L

IND(DU{c })|

) \/|IND (c)|-{/IND(D)

2.3. MIAKENE R RIELEEIELE]

HRL ST P 240 T 105 SURT 49 th— MR PR TS, SO B 1.

AR 2 ARSI R R, (BT, SR — R R T RIZJR IR T A
B, P IS 1) 5 2% BE AR A
3. RAENERMAEEZ

54 1 SERIR A ARIVORLEE [T1AE R s e B AT 308 [0 4% 2%, e HURn U AR PR R /INEAT LR
AR TSR R A R Sk FA AR RR Ik 2 Por.
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Table 1. Heuristic attribute reduction algorithm based on knowledge granularity [8]

=1 ETHRNENR LR BEAHEAS]

N —ARIFRFER DT =(U,CUDV, f).
i ZAFB AL C AR TR FB ML D 9 — /X205 B e RED, (C) -

L EEA R RIS PSR E TR ARBUEE s(c, D) .

2. ORJEARYEEAN A FRE S DR P R AR ADUBE BB B0 KK S IR SR AT B P HES1 C = {cvc,, o0, | PN AR IR YR RIS
3. XH@ LM RED, (C) #I4AME RED, (C)=C , JURJBIEC, =@, ik, M Cc =0, REEECTHEANFKEREIEELC, |
4 C,=RED,(C)-c , PUT FiRlE:

31 BRI ¢ SHG C, AR o) MIAIDUE s(c,c,) . SRS SR s(c, D) #4THE, % s(c,D)<s(c.c,).
MK SRR o, WE% C, . HEE#A RED, (C)—c, IR{EHZ C

3.2. PRI s(C,,D) &5 s(C, D) M4, MBS, WMERFIHENE ¢, , #4:6 C, % RED, (C) » RZ KR ¢, » RED,(C)
TREFAE;

33, Wk C, KM BV A SRR, MEEEZEDPR3L, FemiEf, W4 i=i+l, C =RED,(C)-c, WHRC =0, ¥
B4, B, HPIR3.L

4. SREAR, HH AN R AR S RED, (C) .

Table 2. Attribute Reduction Algorithm Based on Joint Granularity
2. ETHRENERMAEEE

BN — e RIS B RS DT =(U, AU{d},V, )

. WL 4R P =RED,

¥4 RED, =@ ;

HRAE AIRLEE (K58 S T AT R R B ANRRLEEE GK (A) «

If GK(A)<1 then

TR 2 PP RN R R, 29 min(A)
RED, = RED,Umin(A) ;

BENEE 2 35,

Else Bk#%:59% 10

End if

IR [0 J# M2 RED, » HIRZEH.

©CoN O~ W N R

FETERERERIELREEAR T LR 1, e EEMNREME Rt SO AT, WHE
PN AN R R0 VR R REA TR B AN B T A LA, R IR A L feT i R SRS A, 20 BT 4 RS A 1

Eﬁi’],‘:ﬁtq IL,\*Js%[g]
5E X 3.1 [9] [10] [LIFE—MAEIRK KRG DS = (U, Ad) i, % AFI{d} fERIR U L5 H ik 543

. \2
B XANY, Hf X =U/A={X, Xy, X b Y =U/{d} =¥, Y, Y, ) P(KF%’ P(YJ‘):H’

Lop(Y %)= L, =12 N, j=12,,M . AFI{d} 1 EIE[12]5 BT

H (DS, A)= -3 p(X,)Ibp(X,)

i=1

(d} 5 A FIBAHBL3] BT AT i SR
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H (DS,A,{d}):—iZ p(X..Y;)lop(X;.Y;)

i=1 i=1
E X 3.2 [9] [10] [11]457€ DS = (U, A d) 52— MRE ARG, Bc ARZRERLGN —NL2fE, WBc A
JE AL T R R AR R 5 ST -
A(B)=H(DS,A)-H(DS,B)

B < AJBVEL 5 BRI R LR
S(B):ﬂxloo%zl—mxloo%
H(DS,A) H(DS,A)

il 1458~ MRFEARG DS =(U,Ad), % B c ARIETIEXIKMSLIfE, B, < AREETHIRA
R JBYELIfE, B, < A RIETHRSRIZRIRIELIF, WA A(B)>A(B,)>A(B,).

UERT: MRS R PURLIEE 20 1 . IR R 240 ] K% I DX 0 440 AT HEE

Bl 1 FERFoR DS =(U,CUDV, )& —MkEX, Wk 3 . U A, H
U ={X\ % X5, Xy X6, X, X, X |+ C=1{e,8,,85,8,} MBI, D={d} RIKEMLE.

Table 3. Decision System DS, =(U,A,d)
3. REHRLG DS, =(U,Ad)

u €1 €2 €3 A d
X1 0 1 2 1 0
X2 0 2 1 1 1
X3 1 0 1 1 0
Xa 1 0 1 1 1
Xs 1 1 1 1 0
Xs 1 1 1 1 1
X7 1 1 0 1 0
Xs 1 1 0 0 1

u/c :{{Xl}’{xz}*{)%’X4}'{X51X6}’{X7}1{Xs}}
U/{d} :{{Xl’x3'X5'X7}'{X2’X4’X6’X8}}

Y IE DR 52 AT POS, (d) ={X, X,, X;, X } o
R S A JE ML T A STy (D) 21, FrRLZISRRE AR R A
(1) HRAE SR RE IR JB PE L W VLT AR 20T /5 4: R =RED. ={e,,e,,¢,} .
AR & L2 18 1015 BABUR THE VA T 15
H(DS,.C) =3 p(X)lbp(X)=25
H (D811R1):_Z p(X)|bp(X)=2.5

R IIE R ER: A(R)=0.
(2 HIEXBARALETE: R, ={e, 6,6}, Ry={e,e,6,}
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H(DS,,R;) =~ p(X)lbp(X)=2

R, {5 BARA A 0.

R, IfE B BN A(R,) =05,

(3) MHBBREHLZIBIELI R FILTG: R, = {e;,85,8,}
R, {5 BARAEA 0.

Bl 2 FRFEN -ARER, DS, =(U,Ad) R PRERL, WE 4 Fir. U Wb,

A={ay,ay a0} AR, {d) R R M.

Table 4. Decision system DS, =(U,A,d)
=4 RKARG DS, =(U,Ad)

U a b c e
e 0 1 0 1
e 1 1 0 0
€; 1 1 0 1
€4 0 1 1 1
€s 0 2 1 0
[ 1 2 0 1

U/A={{el},{ez},{es},{e4},{e5},{eG}} » U/{d} ={{el,e4,e6},{e2,e3,e5}} ’
HIEX IS E LA #3: POS, (d)={e,,e,.&;€,,6,6} -
RGBT AN 7, (D) =1, PrEMZSRFRZHAE RER.

H (DSZ,A)z—z p(X)Ibp(X)=2.585
(1) FETEXEPHEX L. S ={ab}
H(DS,,S,)=->p(X)lbp(X)=1.918
S, 5 BIRE N A(S,)=0667 -
(2) FETHURRLEZ IR IELf: S, =RED, ={a,b,e}
H(DS,,S,)=->p(X)lbp(X)= 2252
S, fE B EN: A(S,)=0.333.
QFETHREHZRIEIELf: S, ={a,b,e},S, ={a,b,c}
H(DS,,S,)=-3 p(X)lbp(X)=2.252

WSy, S, fE BHUREN: A(S,)=A(S,)=0.333.
4. TRSEW 4R

ARG RI — R SR AT IR A SO B A SR A AP EANHE B E o 1 S AR ST Y R BER Ak
JEE J 1 240 7 5505 55 R0 ORE P PR 20 T 0. I DXSSAR R 240 7 505 (14105 (] — 26 UCH Hie 2t AT il b
B, ARJE PR =R R R Y 2 ] 5 B U BT IS e A SCRR I A Rk . sk & BB 5
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CPU Intel core i5 #1 4 GB W77, #fFE &%)y Windows 10 ViR, S24&FTis A 4R TE T H N VC++6.0.

ARSI AR I UCH Hs 42 Hh i DU ZH A5 n e 5 FoR . i e i L BAIR 42 90 1 10 54y, ik
B L ENIREE, HoAh O BN INZREE, XX 9 ISR EMATI G RLE . FIRLEE R IE XL, R
Ja BB eI 1 JE 1S Bk & .

Table 5. Data set description

5. BURSHL

P Hlm R 2 JE RIE
1 Dermatology 34 366
2 Contraceptive Method Choice 9 1473
3 Mushroom 22 8124
4 Letter Recognition 16 20000

SR I PRI LK 2 TF K K] RIDAS R GEHEAT SRR L7 o (Y IE XA fRT S50idk . RN Ok RE 24 fif 532k
AN AL RE 20 ] SR IO R R PR A i e o RIS RIS THE A 30, AR A TS BRI A
[9], L EE B RGN K RVER S BE B L AR LTS HOAE S, AT 5 AN [ 240 a7 DU A 455 8 454
REIRDUSAE B S EBPURRZ MR AR .

K 1~4 3R DY H e A 0 20 T HE U 545 B BUR B SR 4 R, PR AR bR o J PR 20 ] 4
Ry PARFRFIRE BIRE R K 5-8 705l R WU HBHR R L 52 S 5 B 515 B R 05 1k
S, Hrh R RS A SR BN, AR RRE B RURE KA.

Wi 8 GKIER AT LA A, ASCHR 28 T IR SR L MR 20 B 145 B B kam N T2 T IEIX
S BT RIVOR L ML RIS R, AT U B AR ST Hh )22 T 0B £ WL PR S Mk 440 R SRR PR A R, 7T B
A RO B AT R R AT, D A RS BN 2 SRR R AR B B R ROR A )

@ sHEEHEH @ FEMKE

1E I ZT R UL 2 ] AL 2R

Figure 1. Comparison of dermatology
1. Dermatology Et%%
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O FHEIEEE @ RS

IERXIRZ YL WAL

Figure 2. Comparison of conceptual method choices
[& 2. Contraceptive Method Choice L%

O FERIEHE @ ek
15 1

1 B2 i HRLEZE BRI

Figure 3. Comparison of mushroom
[& 3. Mushroom Et&s

@ KKIFRIEEE @ RSk
101

(EYSEAES

0.14 0.04
TE IR fif WKL ] e 2 i

Figure 4. Comparison of letter recognition
[E 4. Letter Recognition LE#5%
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® HEM @ 5 EHkR
1524 1.52
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1.2 1
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J5Eint =

22
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EDCIRZY RIS R RELY AT SR R AR RELY i 205

Figure 5. Analysis of dermatology
[& 5. Dermatology 5>4f
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Figure 6. Analysis of conceptual method choice
[# 6. Contraceptive Method Choice 3%

O [FEM @ fFEHER

. 7.57
6,
K
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o
i
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0
IEDIRZY AR S RO LY R BURT e 2 AT A7 U

Figure 7. Analysis of mushroom
[& 7. Mushroom %34
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o FRN @ FEMLT
6.62 - 646 0.56

P RARR R
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1
oL 003 . 0.02 0.01
IE PR FIE S AU EEZ 5 B AR BE 2 fa 5 S

Figure 8. Analysis of letter recognition
[ 8. Letter Recognition 4347
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ARSI G NBR G R MRS, R 2 T SRS SR BR i R PE L I [15] T, 32 T2 TR SRS

PEL 5k, SRR M BEAAS R A SR PR 20 a7 A 045 R, SR AS BIASC IS T C A R EE ) J P 20 il
AMXRE PR AR 73 F A HERVE, TR B4R 0 TR (05 B BUR BURIN S . R SRR T 4R St Uiz 5
PO BLR AR ML Rl (5 DA R s Lt — 2B AL .
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