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Attribute reduction algorithm for non-core information system

YANG Sumin"’, MENG Jie', ZHANG Zhengbaoz, YUAN Hongli2

(1.State Key Laboratory of Complex Electromagnetic Environment Effects on Electronics and Information System, Luoyang Henan

471003, China; 2.Department of Information Engineering, Ordnance Engineering College, Shijiazhuang Hebei 050003, China)

Abstract: According to the characteristics of non-core information system, one new heuristic attribute
reduction algorithm is proposed based on mutual information, in which the evaluation of attribute
importance depends on two indexes, the increment of mutual information and the information entropy.
When one attribute is added to the reduction sets, the attribute with the largest attribute importance is
selected for the core attribute. This method can solve the problem of increased computational complexity
caused by the randomly selected attributes. The simulation experiments indicate that the proposed
algorithm is effective, which can not only improve the efficiency of attribute reduction, but also decrease
the number of attribute reduction.
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FE, MGt R, BRI S T R SR AT, RE 08 & LA A m A 3 IR R A R A E

R A T — MG E ARG HKUL, Wong S K M FiI Ziarko WME Z30E B T & 1 29 ] A 29 51 %5 /& NP(Non-
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1 MHEEEEARHS

EXL: 1S = (U AV, DA BRSE. JOR, U={U,U, U | e B, ot i s 42
A={a,a, - a} WIEMERIES RS, RNBIEES: V=UA, HihacA, vV, hEMHafiEl; f:UxA-Y,
JfE BORE, X T vxeU , MxHUBYhamf, HAEV, R AME . WK, 8T vxeU . H ¥ 5
C(c,(X), ¢, (x),++,c, (x)) Fl D(d,(x),d,(x),+,d (X)) , A=CUD,CnD=¢ , WZEBRFERKykFER, Hp
C,(X), ¢, (X), -+, ¢, () FK 2 A Jm 4

EX2: EHEMAMIRERRS=U,AV, ), MNP EEEEEBCA, Ral¥HXR:

IND(B) = {(x,y) eU xU : Vae B(f(x,a) = f(y,a)} (1)

X 3: EHEMRMPFZRAS =, AV, f)d, #HP,Qc A, M QK PIEE POS (Q) & XA :

POS,(Q = Y R(X). Hodt R(X) X A T3

SN 4 B U R EER, PRI UCHIBEE U g 2 A6 2 ()
U/ind(P)={X1,Xz,***,Xn}, U/nd(Q)={Y1,Y2,--*,Yn}, W P,Q 7 U T4 AR 04 2 LR -

. _ Xl X2 T Xn
D] o) b0y ooy @
[Y . p] _ yl y2 e ym

ply) Py, - p(Y,)

%LFLhmm;ﬁ%M%mE%%ﬁo

A p(xi)=|3|,i=1,2,-~~,n; p(y;) =

X5 ARYERE R, F P IR H(P) =2 p(x)log p(x) . IR P HIXE T Q 4 1A H(QI P) 4
i=1

H@QP) =~ p(x) p(y,|x)log p(y,|x) 3)
i=1 j=1

IR P AR F Q M H 51 (PQ) W
1(P;Q) = H(Q) - H(Q|P) 4)
EX6: W URAEEL PHIQN U LI 2 MR, 25 Ind(P)=Ind(Q). M H(P)=H(Q).
FEXT: BRI P (R IKB) B 7 BB &R T ReP . #4 HR[P-{R})>0.
EX8: W UR—AEHEL PAHIQH U LM 2 MM ERE, QP P M— AR MU ERMRT
5 2 A5 . @) H(P)=H(Q): b) XL q€Q. # H(q|P-{a})>0.

2 ETEHRFEENEMHEEZE

MRS 4 PG 5 5 R A OC 2 - IR B 1 SR RO AR B E M, B R IR B BEAYF 195 BRI R s 280 H(Q| P)
JER: T AT P AARATR T, H1F Q WA EM AT EME s HAFE 1(P;Q) MR TS EFHM PP X THMF Q WIfH
B WEAFARER T —AME RS — M E RGBSR R

TEYL SR, It Y S WP 6 2% 7 J M ok T R SR O o B 0 S I A% A T A R R SR M =2 ) 9 ELA B . SCHK[10]
&t ) RS I 5 A~ T PR 5 1R A9 EL AR B AR A B R/ R M v ) R L U LIE
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SGF(a,R,Q) = 1(Q; Ru{a}) - 1(Q:R) = H(Q|R) - H(Q|R u{a}) (5)
A 1% 25 3 PR 4R 10 TR PEAE (0 A A IO % . A S 00 0 R, 0 e R IR AL 1O TR e, 10 L
Hhe 55 T B A e R — 7 A T
S LA IR, SR (8T T (3 80 4 R G TR B, HE N F
SGF (a,R,Q) = 1(Q|Ru{a}) - 1(QR) / H(a) = (H(Q|R) - H(Q[R U{a})) / H(a) (6)
P b B b7 o R A % 1 T AR PR IR P 2 5 A A R T LR TS S B T B
B RATIRI () /0 , AT £ B T B0 T B T e R b R TR P, M B R PR, 33 (6)
A
SGF(a,R,D) = (D)~ I(D|a)/ H(a) = I (a, D)/ H(a) 7)

Jy st %t 2 (6)HEAT RICHE . 7 S A2 (7) B A R M B TR B L R HTR B R R R M R A R, i
T AN ¢
SGF(a,R",Q) = 1(Q[R" u{a}) - 1(Q[R") / H(Q|a) = (H(Q[R) ~H(Q|R U{a}) / H(a) 8)

3 —HMEHEMETEGEENEHAEE X

WA (8), ARSI T —Mpr BT A, %8 kW vk A T8 v b 8 o e KR AR
JE e, LA A B B R R PR M5 B S TR A R B AL O, BRI R R e, s B R R v
TR K, AEEAMATT .

WA —DHAEMRELRZRLES=(U,AV,f),A=CUD,CnD=¢g, C H&MHEMEE, D ZIEREME, U X
e AR

i, RN —DYR R,

HEA&REMEE C 5k EE%E D WEIE S 1(C,D);

FIR () A B BB, R4 8 M o B K i B M A B HE R

A R=R", WEMER =C-R,C =C - RIFFFUF M.

1) MEANEMEC eC, & I(Q|Ru{a})—I(Q| R)/H(a), M BEEHE KL E a, WMRBFEZANBEHEWE

P SRR, UDEE L AT 0 B B, YRICE S BRI R I AR %, WIR=Ru{a}, C =C-R.
2) FIWr1(C;D) 5 I(R; D), W Rwiz AR, WALEIXHE 3), &L 1),
3) RENAHIR R — AT L, o R

4 BiRMREST

PRI TR 2 TRT AP A U IR R S R T B A R, B AN AR A B R R R, PRE T R
YCHS TN Ja P 1 R 0 DR SRR e K B & A o A SR ISR MRS E0 N, AR5 AR PEDN B m, 285t m IR R
AR LAE 58 2 IR FFE B ARG KB N A Z B B0 T b Zm PR b O Sg B, BA IO ) B A% B0 O(mxN). R I SCHik
(B Ay SIS, th TREDLE B — DA R P, WR T R Ve A e e A 1k, il EL e 0 s Ak
SR G B EE Y, 2 BT 29 5 AR AR B O N, T ELAT 0 N RO ER , TR R IRRIIEOLT , A% A R,
TR — B MR R E RO R AR R, BOZFR A R 2 O(N) . AT UL I 41 H T 4k 24 f7 530 0 7 1RIE
FRAZTEUENALIELT, LRSS T 1-m/N

5 (FEXE

N AR A B, AL B RGEREA NG, ik 1R,

BIAEBRGEH T4 %MFEM,h C={c,,c,,C;,C,,Cy,Cq, G, 3, L0 MNFEAR U ={X, X, X5, X, Xg, X5, X7, Xg, Xg, X0}
RRJEEN Do PPAEHEAREE C MMEECEV = {1,2,3,4} . R B P 4E D ROE BN {1,2,3}. #2208 3 Wik iy Sk
HARLY i L B F
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DHEEN Tablel Decision table for non-core information system
V] Cy Co C3 Cy Cs Cq C7 D
IND(D) ={{x;, %, X, X7, Xg 3, {X3, X5, X5, Xyo } {Xs 1} X1 2 2 3 1 1 4 1 1
2) HRAFR (4)H59 2% PRI LS C IR T8 R S R A
£ DWERR: X 2 1 4 3 2 2 3 1
Xs 4 4 1 3 2 4 3 3
I(C;D)=H(D)—H(D|C)=3.3219 X6 2 2 3 3 3 3 3 2
. N X 1 1 4 3 2 1 3 1
3) IR (NI B &M EMAE C haEA B X 2 2 2 2 2 2 4 2
f J P B SR NER 2 R . A R S S S S

I R A 1 JR M ¢, AR, B R =4}
2 @M EAT B M e R
Table2 Mutual information and importance for attribute
Cy Cy C3 Cy Cs Cs Cy
mutual information 1.075 488 75 1.295 461 844 1.321 928 095 0.797 416 845 0.342 609 804 0.770 950 594 0.770 950 594

importance 0.610 7 0.657 3 0.7159 0.463 1 0.2525 0.417 5 0.417 5

4) AR=R", XBHER =C-R,C =C-R, 7 F M.
SR A R C e C L e, o) MMM TR, AR AE 3 R, MERATLIFH cucsce 3 MBIE
() JRAE TSR], T e 9 HL A5 B R, DRI BEHUR A oo I AJBHELYI4E, W R=Ru{c,}, C =C-R.
% 3 JRHET (5 BB TR

Table3 Mutual information and importance for attribute

{ci,c3} {c2,c3} {ca4,C3} {cs,C3} {ce.Cs} {cr,c3}
mutual information 2.3219 1.914 2 2.646 4 1.706 6 29219 2.2879
importance 0.920 7 0.905 4 1.0000 1.000 0 1.0000 0.864 5

5) I(R;D)=29219, I I(R;D)#1(C;D);
6) HRA 3 WHIH L, THEMBABME PR L AMMA, MEANENEE eC, HH{c, ¢, .} BN
WU, 45RWFEK 4 PR,
% 4 JRYET (5 B AR T R R

Table4 Mutual information and importance for attribute

{c1,C3,C6} {c,,C3,C6} {C4,C3,C6} {cs,C3,C6} {c7,C3,Ce}
mutual information 3.3219 3.021 9 3.1219 2.9219 3.1219
importance 1.000 0.968 1.000 1.000 1.000

HE IR 3 WRLEE RN, BEBURHE o AR RS, WR=RU{c, ¢}, C =C-R.

7) P, MEI(R;D)=1(C;D), FikZik. R={c,c, C}ERIMIGERERFK RN — L.

e IR SCHR (81T R M B M L T, TIE BB R M R, SR B A N {c,.C,, ¢l 00 G G G
AR AR B G, TERIFE B RGP KN A LWEIT , B> 1T 57%, J& ¥ 20 1 i ] KA
FIEAE ) 42% 30 A S S g A R AT AR, A SO AR SRR X T JC A% R GE A AR U 1Y J M 24 ] B i AR S
6 it

A SRR TCAL AT B R G DA R R A, BT — R 0 e B MR T s, ISR A T LA R R A

JEYERE B L, BRI e A R P R R A R 0 R PR R AR A, R R
P, £ LA S0 e e R B AR R O, DRAIE T S I SR P E RN AR G R W e R B R A IRk
G T AL 1 T R i () A2 AR | TR R e R LR S M 24 RO 22 B TR, R OUORAIE TR M 24 1] 45 R RS T
T ELAL i e 17 1 249 A7 ) 20 R 8 2, 0 £ 1 2 TR R B SR () LS S I T P BT AR I A L R A A
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