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Abstract: In order to solve uncertainty measure problem in data analysis of rough set, this study first constructs a new
type of conditional entropy of the objective concept and conditional entropy of decision knowledge, with consideration of
the degree of missing of conditional attributes, and moreover, proposes the conditional entropy-based attribute weight
determination technique and a complementary method for incomplete attributes with minimum conditional entropy, so
as to solve a kind of incomplete multi-attribute decision-making problem whose attribute weight is completely unknown.
The real practical application shows that the proposed method can effectively combine coarse-grained preliminary clas-
sification information to objectively determine the value of decision factors, having strong explanatory significance, and
the obtained decision results are more reasonable and effective.
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Yk d ARXHZIRNE a BIZRPIR by = 0TI Sig(a) = 1
2) Zf Sig(a,) =0, WAL b = Zhwrr—

FEAFI hy#0( = 1,2, ,m), HA SRR = 06
Ny BVEVE af 52 0, WAl Xz o R R GL Y
FAF IRV AT IR PR LT

<1,

28 (9) ﬂ%ﬂhi<2hi, fIFL 0< h

0<1--M <y 2N

Zh,- , Bl 0<Sigla) <1,

'I“_iﬁ:6 XIDS =(U,CUD,V,f),P,QCC,% ¢ Vp,5
Ve Z—AE B/ IE R G, WX T Ya,eC, J&PE
a; € C JE: B T B S5 J2: sig(a) > 0,

LA b AT, sig(an) Y HROME AR, U] )
TEJETEAE C il E

EMN 10 B IDS =< U,CU{d}V,f > ¢ Vp,xeVc
R MERFICRE R RS, BIEE C=(a,a,,
a.}, JEYE a; € C RLE N

o= Sig(a;) (10)

Z&mw

3.2 g?ﬁ#kﬁﬁ’]ﬁwﬂﬁiﬁfﬁﬁ,ﬁ

W IDS = (U,CUld), V. f),* ¢ Vp,x € Ve J&—PHE
%%&%fﬁ‘%\%éﬁ, ,E\:'fl:‘ Uld={Y\,Y5,--,Y,}, JH\IJ
BE T2 1Y AR 58 #5 UK AR B0 W S 7S U TR LR
mr,

IE 58 7 LR FR 48 Hh i R A8 1 T T

> flusa)

Fl_y (;,a;) R
/ﬂ\:q:‘ Uj’ = {f(uk»aj) ld(u) = d(u;)} o
AR5 PR FR g8 rp B R AE 1 AR B FE A
FL_ moae(ui,a;) = mode(V,, /{*}) (12)
Hrp mode(V,, /{x) Fm XL w FEIEHE o) T
BT A LV AME P BB R 2 ) Je MR
FL noa e-attina;) = mod e{ f(uy,a;) |d(uy,a;) = d(u;,a))

(11)

u, € U} (13)

F H FI = Fl_yg U(FL 1oa e NFL o e-a) 5 3] B 2k
B ST f(uiap) = BT AT BEAE, K A ] REME
WK FEZBRAE, ARG 3 It B R G
FAEIR, PR R, MR /N (RN I Y 4 5
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feL, 1O %3 —NEGERETENEENEETNR
V= argrggl H(d|C,v) (14) Table 3 A house evaluation form with incomplete decision

RZERAE RIS . 27 v A 2 BUE, Wk

FAER TSR v 1 341E

33 ETFEZHBHNESEERRAZE
BiE ETRMERNZIEEHT I
WA AEERIREE RS IDS =< U,Culd),

V.f>x¢ Viox € Vo, Hitp Ufd = (Y, Ys, -+, Y,u)o
wmeE s
D ETHEXR, HEENXNEER BT

a; € C T IHEZ:

T(a) = {(u,u;) € Ux Ula(u) = a(u)) vV a(u;) = =V a(u;) =
x,a € CY, T,(u;) = {u; € Ul(u;,u;) € T(a) ,Va € C}
2) M Z A8 1 2 SC, TR R TR M d AH X

AR a: € C A1

20 U & T (w)nY|

~ Ta(ui)ij|
H(dla) = —m;; U] |70 (uy)l

3) I 3 F 250 1 i 1 A v, AR 4 X
9). (10) A EAEM e eC 3 HERMSE C h
1) FE L R

4) I (1D)~(14) X IR/ Pk Rt
B,

S) TG R G, TR A X R A M
£ C EImBCK A, B

€]

Dc(w;) = Za)_/f(uivaj)

=

(15)

4 EF oM

PAKE S 58 AR X A TH B R 2EAl 32 5K P 19 2
Jog e R I A B R AT 0 A o R LA B 58 TR
2 00T G B BB U a bR 4z i
iR NE a5 R ESHA AT RENE a; A1 D R RAY
PR ANE au, B 10 J8E 57 R AT T WL PEE, R
JEYE d FoRIFINEEL, U/d = {({x1, x4, x5}, {32}, {3, X6, Xo ),
{xs,x7,x10}}, WL 3, R " " RN 5 = AE AR P
TR PR AR, FUR il T8O e 1s
I gos e 1o BURIEAR5E % 2 R Ak HE Y O ik By
SEVERE 10 )3 s B EAT R PP RS

D) 35 10 X RAETRE a0 T HIAHZA S
Tal(xl) = {X1, Xs, X6, Xg, Xo}, Tal(XZ) = {X2, X3, X5, X6, X10}

Ta, (x3) = {x2, X3, X5, Xg, X10}, Ta, (x4) = {x4, X5, X6, X7}

Tu1(-x5) = {xlsxb e ’xlo}» Tcu(-xé) = {xl’XZ’ e s-xlo}
T, (x7) = {x4, X5, X6, X7}, T, (xs) = {x1, X5, X6, X3, Xo}

Ta,(x9) = {X1, X5, X6, X3, Xo}, Ta,(xlo) = {X2, X3, X5, X, X10}

information

B RBE S5k S5TT FfF P
B 4Va, Etka, AMay R
X 2 2 3 3 i
X 1 1 1 * 7%
X3 1 * 2 2 ok
Xy 3 3 % 1 it
X5 * 2 3 2 8
Xg * 1 1 3 ok
X7 3 1 2 * 8
Xg 2 3 % 2 i
Xo 2 1 1 3 ok
X10 1 2 3 * =3

ol Hh, nT A5 B BT A A G E HAl 3 JE M
dr~ dz~ dy TX#@E"J*H@%’@O

2) it R R m M d A X A R e
dy~ A3~ g E@%ﬁijﬁﬁ‘]

10(x)] = 2,0 = |Q|5€|i)| 2.k = H(dla)) = 38227
1
106 = La = 'Q|ff|")' 1y = Hdlay) = 1397 7
2
10(x)| = 2.0 = 'Q|ff|")' 2.k, = Hdlay) = 3.492 1
|Qum:3azi%%ﬂ=3m4=Humn:10nz6
4
3) = ) ﬁi}’%ljﬂ’%ﬁﬁ a~ a~ as~ a, 1EJE
PEAE C PRy R TN
sgwgzl—jﬂ—zaﬂwsgmgzl— f =0.927
Zhi Zh,
. 7h3 . 7]’14
Sig(a;) = 1 - =0.817,Sig(a,) = 1— =0.457

4 4

S S
i=1 i=1

12 (10) 71554 & PEALE 551 N

w,, =0.266,w,, =0.309,w,, =0.272,w,, =0.152

4) FI TS A5 40 5 vk 3 A 58 4 R R kAT
Bz
R G RN R g f(xa,a3), f(xs,a3), -+,
fCra) IR ERS, 2R)F o120 (1D~(13) A4 it
KA P4 v] fiE

Fl—avg(”S’al) = {2}, FL 1nod e-a(uts,ay) = {1,3}
FL_ 1oa o(us,a1) = {1,2}
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H I AT 75 Fl(us, ap) = {1,2}, B f(xs,ap) = 18 f (xs,
a)=2,

AL, AT A A 7 A R RS SE Y BT AT AT
RE{H:

S(xe,a1) = I.SEjif(xo,al) = lng(xo»al) =2
fs,a) =1
Sf(xs,a3) =3
fxs,a3) =3
[, a4) = 284 f (xy,a4) = 3
Sflx7,a4) =2
S(xio,as) =2

B LARL R X flxs,an) s f(xs,a) T f(xa,aq), FH]
3 (14) FATIEFE

1) 34 fls,a)=2 F fxs,a) =1 WF, 7350 F] ]
(7)) R TR RAE G R ST, IF L
BAA IR o

A f(xs,a) =10, 1
TRIMAEIN Tiw), 2 f(xs,a) =2 B, BPXH
TEIRTESE C N MR I T2, W Te(u) € Te(w)
CY;,i=510, HLARAX RAYM AL Tew) = Te(w), W
H'dIC)=Hd|C), K, M (14) 15 vi =1,
vy =2, B f(xs,a1) = 1.5,

2) %{uﬂﬁ, %%M% fxs,a1) =15, f(x6,a1) = 1
fls,a) =2 B AL, MM (7) HREEE R
éﬁﬂ’g %ﬁ:kﬁj ( Tcl‘(ui)\ Té(ui) *u TZ(MI-) ﬁv‘%’]i%/% 3 /l\
AR RPN R RIS C T
A, B

X RAERIELE C

@ |U] T Y. T ny
H'(@IC) = - |;;| onyl, g |<u(>u)| | _
« U T2w)NY, T2 v,
"%X(“X%Xlog% =) =0.1345
H¥d|C) = _|[;| 'ZUI':JZ IT’(TL),|nY| |T|é;§3ur;|)/1| i

B 3 A ERE, i (14) 15 v =15, v =2, i
f(x¢,a1)=1.75,

3) %/l fO,a4) =2 e fOx,a4) =3 i, %Uﬁﬁl—ﬁt
(7) R BGEIZ R AL S RGN AR, IF LR
B,

A CRITTER Y f(n,a) =2 B, BAXT
%TE i% C ?E’J*Hg%j‘? Tc(ui)sf(x27a4)=3
mF, X RAE B IS ¢ FTIMAER T2w), 15
) Téu) CTew), W H'(dIC) < H*(dIC) . K It iy
X (14) 53] fOn,a) =2, HAGER K 4,

*k4 ZEEALRIBHEERITNR

Table 4 An evaluation form by complementing Table 3

U a a, as ay d
x| 2 2 3 3 1
X, 1 1 1 2 7=
x3 1 1 2 2 h
x4 3 3 3 1 s
X 1.5 2 3 2 =4
X6 1.75 1 1 3 h
x5 3 1 2 2 R
xg 2 3 3 2 s
Xo 2 1 1 3 h
X10 1 2 3 2 R

TR TG R G, RIEC (15) & 3) )&
B, TR 58 £ PR A5 B R e b A X4 i
BOF4 (8, T EUE A -

De(x)) =2.422,Dc(x,) = 1.151,D¢(x3) = 1.423

De(x4) =2.693,Dc(x5) =2.137,D¢c(x6) = 1.503

De(x7) = 1.955, De(xg) = 2.579, De(xo) = 1.569

De(xy0) = 2.004

AP RN

Xy > Xg > X1 > X5 > Xi9 > X7 > Xog > Xg > X3 > Xp

f%%ﬁm%&*ﬁbﬂfPﬁﬁ%ﬁ
B 53 250 (o, x4, X}, (X5, %7, X1}, 3, X6, Xos )FE?(E
HEF 2 %Tﬁrﬁ4if%#ﬁmﬁmmﬁﬁ
b 4 BRIV D 0, ELAE HE P 45 R b R 2R
LA, Uil 55 R 4 78 4 D VEI 8 bR T 28 & PFE
SEAL T RALH) o AT EH 10 BEA R B3 2 X
IF, 15385 BEA R 2 P AL S R

N T 2 UL AR SCHRE T 45 IR ) 22 s 1k T
HRITE W A AT, BUR A SC § 07 % 5 HAbHE Y
JPIETE 2 A S84 M5 BN 2 ANk S8 A 05 L i 5 i o
PEAT LB o i T A SO B AT I AP RO, i
PLAG AR 7 5 R AF A A SR IR 12101 By B
Or I 3 2 E 4 SR S oy G A AR, A AR SCHE
PP IEARG I A TR o XFHEAS SR INGR 5-8 i

RS AXFEENHE 24 FENHFEREE

Table 5 Comparison of the ranking results between the
proposed method and literature [24]

P Tk SCHR[24] RITT ik

X1 > Xip > X0 > X3 > X1 > Xip > X190 > Xg >

X5 > X5 > Xg4 > X1g >
HEP 25 2R

X5 > X4 > X3 > X1 >

Xy > Xg > Xg > X1 > X5 > Xg > Xp > Xg >

X13 > Xg > X7 X13 > Xg > X7
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SCHR [24] & AR AL 0 8 T8 PR A, I3 T
PR R IR J7 15K B S8 & (5 BRI X R AT
HEFF, AR5 8925 R 5 A SCERAS A9 HE P 45 2R R BOH
[, (AT SR e MR R o S A Al T T4l s
PR T 2, DRI AR SORR 31 2% 1F MR /S, s P
B R AL A E R PR A, B A M
PHE R R

xR 6 AXFESE 25 FEMNHFERILR

Table 6 Comparison of the ranking results between the
proposed method and literature [25]

HEr Ik SCHR[25] ARITT ik

Xe > X3 > X1 > Xp > Xe > X3 > X1 > X >
Hep 4 R

Xq4 ~ X5 X5 > X4

SCHR [25] $12 ) — BT 04 HE e B B8 %) G 4
F¥, SR TR JH 25 B A5 30 A R e 45 R A7 A2 ] 1Y
“IINBGE . AR SCAEARAT 19 HE P 45 R EEA—Eun
BT, BE% I8 T 26 1F 8 1k 15 e SR s 1 =2 8] 2 57
R SCIBR M, SOREIF 3 1 X8 G X3 T, i 45 380 1 i
FPAR S B

RT AXFESHE 2600 FERNHFERILE

Table 7 Comparison of the ranking results between the
proposed method and literature [26]

HERF 5 i RICTT Ik

Xq4 > X1 > X5 > X3 >
HEP4E R

SCHR[26]
X4 > X1 > X5 > X3 >

X6 > X3

SCHR [26] 2T - SEIRBERIE S OC R AN 5
HEFP 7 36 3845 B HE e 45 R TR], B AR %07 1 Ly
Hufif R 7 AR 58 5 15 B R LR HE R (), (HR R %
BB PEAE R DT A E B . i, ASCHET
ES LRV EAR dRVS W R LSV 1

R8 AXFEEXH 27 AENHIFERLE
Table 8 Comparison of the ranking results between the

proposed method and literature [27]

HERP 5 ik ES WIRES

X4 > Xg > X1 > X7 >

X6 > X3

CHR[27]

X1 > X7 > Xg > X4 >

ﬁfi)?%% X5 > X190 > Xg > Xg > X5 > X190 > X9 > Xg >

X3 > Xy

SCHR [27] 42 2 T AL o P3O R B HET 7
VB R R T AR S A B O HE IR, (H 2
T o BUE R 30, 75 3 i HE P 45 R E
AR S5 1 AN 2 WL AT 12 0 A J PR AR i 3
FWE, I 2R G S A0 /) i B R A T 2
B35, JEMPREXS S TF, A5 & B A R4
JPALEE R

XF H 3 #r

) AP IR B&, TR m v b A

X3 > X

J A ) AN ), AR SORI B 0 AT A5 P
DR AR G0 R PEAL TR, AR ik G0 HE T () A T
BT v R B A o 6T I PR SRR 1S TR
A SC LA 5 /N A P00 DA A D) X TR P e 2R (L R A B
FE, I AN S A B AIASCR R 5 32 20 A5 iR BE 1 HE
J7, RERSIRE S TR R B R

2) WHEP S5 2R 1R, A S0 28 T 25 AR )
Z IR ML HR P 73k, BEMS AT RO A D ih 73 G 45
SR ARHURE B 21 HE e 45 2R 00 00K B2 A0 e 4, R4S
PR HE P25

5 #FRiE

ARSCHE e xRS 5 K R G P s PR Bk
S ECR G A B0 ), A — T 2 Y 25
ZEAE R R G B2 H AR & 2% A0 55 D SRR R 2%
PRI o P A 2 A ST 3 14 14 2% P A 7 1A 2R
AN E PRI 23 BABURR, 2 — e R AN B E R
JEtR o HA R G R I, B A A5 P A
R 2 FTRURE JEE A2 20 I SR 2% 1 0 B =2 sl /s 1
it o U, T A SCRT 4 BB B9 S 1R, it
T LT AR 00 A R 0 5 M d N SR AR AR 52
& I PEBUE #b 78 7, DA D PEA R 58 4 R
MRS & Zm Pk R I R e a5 A HE Y
T B, A T %05 1 RE A ASOR HTHLURL JEE
70 AR B, ARAT SN PR A% B AR B R
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