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Classification rule extracting strategy based on decision system with

ordered attributes
ZHANG Wen-yu

(Department of Management, Xi’an Post and Telecommunication College, Xi’an Shaanxi 710061, China)

Abstract: The precision of classification rule is decided by the construction of classification algorithm. By the
concepts and attribute reduction algorithm of basic rough set, a data mining algorithm based on the ordered character of
attribute in decision system is proposed in this paper. First, the aggregation expression in decision system with ordered
character of attribute is briefly introduced. Then, based on the basic characterization of criteria sets and attribute sets in
decision system with ordered attributes, the upper and lower approximation expansion models are constructed to obtain the
four relative parameters in decision system with ordered attributes. Thirdly, the corresponding data mining and classification
rule extracting algorithm is constructed by using the proposed approach. Finally the rationality of the ordered attribute
reduction method is validated by simulation example, and the result shows the rules mined by the method are concise and

reliable.
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1 5|5 (Introduction)
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ke H #A: 2005—07—28; WiE Stk H#H:  2006—04—30.
EETH: BRAHHHE T IR H $£4:(057K092).

W, R BN ZITVEBAT T & B RALE.
2 FEACHHRESE (Basic rough set)

EX 1 S = (U,Q,{V,}, HNFHERFR
gi. b URNAEZHRE, Rt Qs HR
&5, RBIHEES; Vo B € QWESE f:U -V,
A — B, ATRIRU P AE— TR BB Mg EV, P 3
—ME—ME. I RQHI S B MR A ORI R & M4
4D, C, D RECND = ¢,CUD = Q, MFK
SHIRKRGE.

EX2 A4S = (UCUD)) N—RERE
B C C, X BHAA3#KEAR INDB) H
IND(B) = {(z,2) € U*Va € B,a(z) = a(z')},
a(z) KcEote/@tka EIME. #(2,2") € IND(B),
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EX 3 LHEAV, RARYPKEEAEE, &
S, WV, = {1,2,- -, r(d)}, Mgk B M
WU > {1, Ys, -, Yoo}, Y, = {z €
Uld(z) = k,1 < k < r(d)}, d(z) R ksE)E et
Zo LI, £ EY), BAPRKRRSHIELANRER

1) FH 2 A4 HH 4R B0 X v 3R R e AT BRI 4 1
HETS&H IR 2 17 AR SE e N A BUS T AT
BB, IR T IES R AR T BT P
BER 218 5k 2 TE B & vk T8
B 0K I 2 TR 7 vE N R O R S A
HI 4 25 M N & . T T £ESalvatore Greco, Roman
Slowinskil 12 &5 #3574 H F 5 T U 3 3R R A I 5L
WA M EEM FIRB A EF B RKERSA
FR) B 42 4 B B, JF R LN T A R 4% B P
Hrep.

3 WHARFRE %R BEEZLI(Rough approx-
imation with ordered attributions)
3.1 FEAJEH (Basic theory)

FTA 7 et SR 1548 7 v R R N A a0 e
SMOAFRPIRER G T, (B R VSERZ I8 M2l
Tob S 3 498 3 YRR P 1R AT HE e T T A A U 3. o
TVqeC, Hgh—HEN], MAEEMERRS,, FaS,y
Ko U xBTS, 220 5y— R, WS,
B XU L &3 n B P kR M x, X
TVq € C, AN 2B, MAEESNRRL,
ffxly WEXHEHRLTRIFN ZIGRR, B
W BRI FR2C hCH
HEN 4, mMO=hCH I EEFEMC>UC™ =
O, C>NC== ¢. T EXFVP C C, kitP> %
AEECTHMHENLE, BIP> = PNC>, P~AHA
HEHECTHEME WP-= PNC-, HHAEP =
P>JP=P>\P= = ¢. 4R, AU LK H
RAAL I U R &R, IR, &7EU L5 H P
KR, R UL, X FVvP C C, irw XR, 0 F:
Vo,y € U, zRyy, AN A% q € P~ WHFAE2S,y Kk
R, #iq € P=, WiExLy. WMARP C C> KkaR,y,
MZFRRXTTVg € P, e Ty | Xy, #CL =
{CL,,t € T}, T = {1,2,--- ,n}, BU Ef#—"%
S, it FveeU, 2B T HINBT—1CL, cCL.
Evr,s € T, #r > s, MICL, Wx&EMTCL, 1)
TR, CLEMRISRRU EX S LGEE T &=
FIXNZALTCL, H, RN ZRALTCL, H, HAth
X% BT CL,.

MO LRI R, 7 N E&EA

s>t

CLy = | d,.

s<t

{C’Lt2 = U cls,

XFVP CC, 4
{Rg(l‘):{ye U:yRya},
Ry (z) ={y €U : xRy}

T e U, Rf (x) RaEENE DL T2
Xt & SRR SR PH HaE M X 5 2 ML KA
R, (z) RonFEMEN S Pz R SE X S 578 Jg 1k
P S EM KX R A,

32 EFHNK ETERY R (Upper and
lower approximation expanding model based
criteria)

BuP, h BRI, Tz ¢ U HIE
FOL?EM TR (v) C CL7. WTFP C Ct €T,
y € UARERBTCL, $hTEDHLE A
Ko € CL7 B AERNEP Py T o kA8
EPHyEN To, By € RF. RWHEEP C C, &
FOL? WA M4, HYIMR T CL? M Tk
L), T ] B )8 FOL? WA XN REMB T CL? )
L

AR WMT: V& € TRYP C C, A&
A X P ECLY ) FIEBPCLY, K4 %4 P
HOL7 W FIEMPCLE

PCL; ={x €eU: RS CCL7},

{PCL? U Rf(2).

zeCL?

A ¥ A7 48 FEPCLS S FiEPCLY %%

RIR.

FRAFEARERRE S, ARSI T 2T HEN SR 3
ARG RS EL, JFR N A A HE R RS
1B L) RS

B8 1 XNTVt €e TRP C C, WEXCL?
HOLT W5 R 508

a,(CL7) = card(PCL7) /card(U),

{ a,(CLY) = card(PCLy) /card(U).

HIRPK T RIS CLI SR REA: 0,(CL) =
> {0y (CLY) + 0y (CLY)}-

teT

82 Tt € TRYP C C, W& XCL?
HOLT ME A

9,(CL7) = card(PCL7)/card(PCL?),
{ 9,(CLY) = card(PCLy)/card(PCLY).

FRPR TR C LI ALK BE R: 0,(CL) =
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SH{O,(CLY) + 0,(CLY)} S FIEANS KA K 1o
teT

VE, T SR P 5 C L %l 43 AL B e o 43
KRN
SW 3 ARPETRISCLINA R RN
> card(PCL?) + Y. PCLY)

")/ (CL) _ teT _ tGTi )
? S card(PCL7) + Y. PCLY)
teT teT

BRI T RFRT T P-IEH 2 RIS 5 B P-
I REIER 7 R R 2 L. T 3R7m or KA I
L, AT RE Lo SRIEHK.

284 FRPRTRISCLIYRIESA

_ card(POS,(CL))
B(CL) = card(U) B
Yocard( U PX)+ > card( U PX)
teT XeCL? teT XeCLy
card(U)

B —&/NTHEP C C HWLEYCL) =
Y(CL) WIFR A CLK) — A2y fiif, id AREDc. Bl
AT R R 2CLR TEAN AR EE S KD
KFERFEAZR. — A A N KRR AL
— MYy, B A T RIS AR b R SRR . I
HCOREq., CORE¢;, = (NRED¢;.

33 BT HAHMNARRENBELAMH
#(Data reduction algorithm based on decision
system with criteria)

3.3.1 SH ik (Parameter description)

BRI R G & AR B ECTH AmA B
C1,Cy,y -, Cry , HFm AN AH TR, mo A
Tr B KB EEEDIRI S HCL = {Cl,,
teTHT ={1,2,--- ,n}. WE—NEM4BEHC T
LTS ac,(CL),0c,(CL), e, (CL),
Be,(CL), % He, MJe, 73518 X4 S U HH
SERIFLRFY, So, = He, + Jo, hactF B =
3.3.2 Hikid#E(Algorithm procedure)

Step 1 HINRFRIIFMEIES RERYE, V]
2 1 B 1L A R M & T R I O X )k
FR;

Step 2 AT H A DM RFRK T A KR
P BRI AR, 3 SRS SR

Step3 W T&MFREESC, WHHV.(CL);

Step4 ASHIIHAR BIHEC, HT;

Step5 AT EEANFERIERSH, HEIH
B RBS ., HMRER S,

Step 6  ASTVEHY B KAE, KexF B & N A4y

R B Cy T, tHE Ve, (CL), 3:¥Sc, MNSH Mk,

Step 7 WRV,, (CL) < Vo(CL), W *¥Step 6,
753 W) #% Step 8;

Step 8 Co A& &4 R B k&1 8 4R
HCHI—ANZTH.

YA RSB A PR AR, R E T AR Sy
FrUEFRE SR A B A R s, I ARIE T A H
J a8 kR RE B i 20 18] -5 b R RELRR £ 1Y) J 1 20 195
BRI — B
4 HPl(Example)

TER1H, BAE MR ITENFabs — B H LT e
JBHERR: C1,02,C3,C4,C5,D% 52278 M 2% 1 3% Bk
F1 M4V F L AE B AL F I EE L 0 R Rk ZE R
B HEMSRE.
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Table 1 Telecommunication network quality decision
WU 1 2 €3 C4 C5 D
X1 m % K LI *E 4F
X2 L K Ll mE %=
X3 L K L1 J"E I
X4 & —F& K L1 FrEY =
X5 Bo—f% M L1 RRERRMY 2
X6 moo—f& L1 % 53
X7 B —fik K L1 hEE 4F
X8 m % K L2 iz I
X9 LA K L2 J"E I
X0 & —H& K L2 AR =
X1t o & " L2 hE 4t
X12 @& & W L2 & 4t

B Al 40, C1,C2,C3,C52 M, K 4 & i 8 v
HERFH, C4R—1NEM HENETEHETL
[P, DRRERM, € X THMNETFRE, 4
Mk B>, 2>—K, E>K, PEMES™
B ES AL BRI, fF> 2, K>k “RT”
.

4.1 FEAMHE T ER Y R 45 H (Reduction result
based on rough set method)

HEAME T ET R T EBEE, € X, A
HLIE M4 TR B ZE R IR R, cly NS SR R E I R
K. G HE, RN G-I FER)

R1: (Cl=fa)—(H.f5 P4 it E=1F);

R2: (C1=) A (C4=L2)— (Hf5 M4 i B =1F);

R3: (Cl=H)A(C2= — )~ (FE 15 N 4 i &=
1)

R4: (C1=")A(C2=%)/\(C4=L1)—~(HL15 I 2%
FE=1I)V(EEMNERRE=%);
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R5: (C1=1f)—~ (HBfF M i E=2);

R6: (C5=ANHEAL B IEAY)— (FEAE P 2% T =22);

R7: (C1=H")A(C3=%I) A\ (C4=L1)—(HL15 M %%
JRE=2%).

42 ETRERATHHRXRRAKIEL Y FH
& %(Approximation reduction result based on
priority and indiscernibility relation)

&R RelS N ARG RRERE N ZEN
T8, cly R S 4 T 2 /0 h 1T IR 15
HREBA R, Wiicds=c, Keli=cly,. 5
el Feely HIC— F A Bl 5385y 3 A

Cels ={4,10}, Cels={2,3,4,5,7,10},
Bne(cy) = {2,3,5,7},

Cel7 =1{1,6,8,9,11,12},

Cely ={1,2,3,5,6,7,8,9,11,12},
Bne(dy) ={2,3,5,7}.

ISV BE 40.63, cl5 AU BE 410,86, 43
K& HK0.67. AF — ML B, Reda(c) =
CORE_(c) = Oy, Cy, Cs; NWEe/NgSFEHI Ky

R1: (Cl=m)—~ (I M4 &2 /DN T,

R2: (CIZE /b H)A(C4=L2)—~ (K15 M % i &
/0 N);

R3: (C1=1K)—~(HEMNEREE L N E);

R4: (C1=")A(C4=L1)—(H 15 M & Jit E=1F)
V (FLAE P4 iR =22);

R5: (C5=AREALBEIEIY)—~ (FAE 4 R =2).

FEF R MAT R RMME N ESETA
AT o3 W R RS T AR L

* R H WD, R B D 1 JE R R
¥, SR

* Bk L fETE H s

* BRI T BT A RRHE. SAAE R
B IPEFAE R, A VEAE AT i AR bR U RE SR A 1B
ML R, WIMARE T 558 6 5 8 T R R S 5
P 20 187 5 A A RE S 1) J8 1 24 ] SV 1) — Bk

MRS G HIS O &) 2 N T 53 56 Big
Ab R | AR L R SR ST R T RN O 25 S AR
B, FEEUE T IR KA. AR SO A R RS A B 1Y
Eah b, FAETA RSS2, fe ik

S 2E A 2R P MUY, EL S £ )
Y, o AT MRS
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