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Inconsistency Measure of Database with Similarity Relation
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Abstract  As one of the principles to select and appraise data mining algorithm, the inconsisten-
cy measure of database received much attention in classification rules discovering. But the classi-
cal measure based on information entropy will not meet those needs with the further study of in-
complete database since the requirement of equivalence relation may not be satisfied in such condi-
tion. This paper gives a method to found information granularity with belief and plausibility
measure based on the similarity relation and evidence theory. At the same time, inconsistency
measures which are similar to inconsistent and confusion degree of fuzzy entropy are proposed
with the proving of their some character. From the proving and simulation, it shows the proposed
method will give a well description of inconsistency in incomplete database, and when there is no

data missing, it will gives a same result as the previous studies.

Keywords  similarity relation; inconsistency; incomplete database; evidence theory; fuzzy entropy

PR B4R Y — £

IS 23 2 A S Y RO A BT ik A
65 T O 19 07 1 T RN B T7 3 R T AT
Or MRy — P BEAREI L B RO OFiRSE. M2 —BUR BRI h i LA B %

1 5]

T

Wk H 3 - 2005-06-17 5 f B W R W2 H 9 - 2007-10-24. A BRABUAT £ [ 5K A SR 2 8 (60172037) i [7] R K 2 4 BHIF 4 4 (05qd08q) BE
B, SR 1975 AR A YR L 18 L 32 SERT YO 1) 4 4 B 12 0 HLAE e A B B 4 B 4F . E-mail . weigang_zhang2001(@ yahoo. com.
en. & RLUL1961 AL HBR L AR W ST U H AR RN S R ER R ELAL A AN IE S S AL T 1938 AR HUR L 1
b AR O AR T AU A P R A R BE B T 4



92 i+

Bl

Eilg 2008 4

L
&

(2R I3 A — B, SRR 70 R AN Al s Ak R 4
R GE AP AFAE A T A B TR 17 2R SREAS [R] A 32 % ol
TR E 0 RA— B — L B T &R
PEAS 78 4 sl e R R BT DAL 0 A O A L L AR 2
> VHRHER ORLAE B 2 1 22 U Y F T TP A2 B
B R R G AN — BORE BE AR A R R
TG E . O 48 s TOUDNORG J3E o 18 B T R 22 4 X e 2]
FEUE) At T i (ELIX 6 0k T O B T E B R AR PEAE AR
vy« DR I DR A A T 2R 8 1R 0 SN — BB B O
i ML B 3 1 5 3k

X B A g 44 SCRUBE BRI R RBE Y K4 1
FGEMLRE Sy S T 1 R S R G A A —BOT
Wi B 2 19 07 k. %07 15 R A KL BRI 1Y) il
o PRI ) 2K JBE A 2R 1 A 3R LA B S A S
(1 0 AR AR A S 26 4 % PR A 8 X a2
R — B IEAT VR T 05k S AR R B
BIEHR AR R HAE T B e AR 2 )5 2L 5
Tz R

SR » P T2 I8 37 A A5 SR 4 BILIE 19 2 Al
b DRI R A 8k Ok e B R R 7R B S
Hh s R 2 BRI P TR AR AT A AN ) S8 P8 i ke Ok I
S AR o A T 5k 2R AR 4 B A B AS 58 & K08
VD HEAT 3 S RN 25 2] E RECA 24 A BIF 5 A — X
5 A TR o T B 1 R Y R IR B Y o ) B
PRI AER L YT TE R L O T 58 A Ul I
19 73 FE A — SR B VF B 5 38 S A5 A X A A2

A AN 52 £ BOHE 1R 9 AR QBT T SR A ik 2R
B 9 4k BTy SR AL O ) 2 — . AR R 7 5 28
U] 27 o SR R s — B SR T A it 2R i 40 Ak B 7 AT
LR LR

(L MY e 2k el P ) 28 5%

(2) 75 B 2% K8 19 AT BE IRC(EL B2 AT RE L 40 A1
B X e R e AT A 0 5

(3) K tfe 5 B iV g — A ST 9 R R

() FHAREL G RACEF MK &,

VL EJ7 A BRI BR 228 sk 19 5 ik LA S e T i
il e T e Ml 5 e DT I R A v
W10 53¢ 19 5 1 S BB A 58 7 a1 e A o o o K
3 VA AR B TR St 2 Rl VR — SRR AR, U B A
e SR Al 1 T A IBCAEL & 3 L Wl i S 5l ) AS i
DRI 0 3% 79 b 7 3k A B Bl 2R 0 A — SO 9 A S o
AH L.

) P ke S Al 9 T A IR 5 4B R 20 A ) T 9k
4 RS 3 2 AN — SRR E TN BIF S v Xl e 2R A

PEAT M BT k. A 5 RN — B A H
A — R A PR SR B0k P A R 45 A9 35 )
AR SCHREL T rb 2 - E 38 19 70 28 — BN 7 3k
S E I WA T Ay L e 5 ik n] 7 AR LR i P
T B SR A TR FL A T SA0RT At R T A ) AR
A R T AE AR 43 RO HR R R G A ) L5 O3 AT
FEXT DRIXE S D IMORT G2 T7 3 T 0 AN — B0 B2 3
il AFAE— RE (R 22 73 81 - MR T 10k DUT T4
TH BRI FEA — BORE 1 R .

ARTARARA SR 28 AR S5 4 56 & 19 23 M D5 IE AR AT 4F
AOHLAR BRIB T IE P 3R AS T8 B AL B T 2 T
A5 R IRLEET7 5. MBI TS 4 SRR T - 1% b i 25 B8
Qb BRT5 5 AN ROt e B A5 R A oK HL AT AR 3R S B
it B T T 2 Y AR B O 28 A S IR 5 A S 1 1 A
Il . e 5 R d0e T O A — SRR BB PF A R Y
FAUBT T 25 5 2 SCERL20-21 T4 i i 78 A1 1 26
LT e 0B A AR AR O 2R B JE A b A AR e kK
JEPRAT. SR R T AE AL S AR A AL e S B A 3 4
U551 SRR R SR B B R BN AR B L TR T E
VFZ R B BRI BE . Bk = 2R LT AR AR A5 SR 9 15
BT T7 20 P e ARG HE AR OGN &

B 2R T B 5 2 1) B R K0 1) DS T [
. AEIZ BT AR 25 e g R A R Bk Rodls 5
e s DT 1) R A 2 A TR A 2 45 4 R4 B A T
(19 7 ke 2 B Fhs FBC(EL 23 ) 4l 1 kg BBUAEL 1) AN 10 2 1 A
SR PR AN 18 18 O 2 — 25 1) AL A% 00 2 00 435 4 00
3£ S8 5 T R B 18 ARG A AT A B 4 R
Ty X 508 P28 1) 73 2 AN — BORE 8 TS b 2R WL B
PR B0 DS TR R0 2 ) SR A 3 O B A S5 Ik sl 2K K 40 Y
AR5 11 3 T 9 Fif DG e 5 3K =2 TR] Y 22 5 AT AR O i
PRER 2 A 1] ALY R B

ARICER 2 YR B G ST B M A S S
553 WA B R AR . gy — B T R4S BLE Y
FEAL 5 28 BB Je A DL A0 2 7 15 5 4 VAR 58 3
R AR AR OG AL Xk B A A B o N — B R
PR REAT RIS L R4 AR SRR O k. R a4 AT SR
VA 5 1 B A S

2 HEXEBILET

2.1 EFEEE

TIE 8 B S I A8 ME S0 A B Rl b — 2 e e
A — BT I B B L E i R B AL B R A
38 1) . AR B A AR N



14 HRAB A . T AR SC R BB 2 2 R — R PR A 93

E X L(mass BRED. WX BAMRE A X W
AR 2Y FR m . 2¥ (0,112 — mass B AL .

DOm(D)=0;

@ > imA)=1.

ACX

mass PR EFE — BERIF 5T R Ol FEACHE TR BRI
BEARMEARIEIRG TR AR IEEES ASX P
A5 AR B H o OR R WA AR AT A T R U
(a5 FERE. A LA 7€ mass AL % 18 T 1 Al
AN R A AR E, B
m (A FRATTFRZ Ry A8 it HAT AT o 5 50 Rl 2 2
m (A) BT A R B A B EA BRI AR
B, ATFRZ AR | A ARG i, 248, 24 mass
PREL R — AR R K BT T AT — m (A) >0, F
|A| =1 i, A5k U R B0 5 T AS A7 16 ARG B0 1
Hep| | RRELM.

RIXFASKE i e R AT AL P DAAR B X AR — T4
B € 2X [y Al {5 R A 4 S 5 A A AR I, O
UEB T HAT By mass BRHGE & DLUR R R RAR.

EX 2(FEMEE) . Bom & X Y mass B
e, )

Bel (L) = Em (A)

K —AE A

TE X 3L .
e, )

wom & X B mass K

Pls (L) = 2 m(A)

LNA#Z
L AR
{G AR BE Bel FLLERMNEE Pls FoR T X B A
K A [ A PR B o A A DU B8 A R OR ST A
HMRIET L EAA LR EAE L rp BUE ;s w8k
DU RS ARG SR 08, o HEE 5 LARRICED LNAZ- ),
A e A hUE L SRR e L rp U, A HER
H X FARE LEX f Bel(L)<<Pls(L).
TiAN  HESCHRH K B WF mass 2R B B G 5
A0 B AL AR 00 BE L FR A e R o DU BE
1. A=X
m(A)= 0, i
EFP mass PRELFR ™ R G2 A (7 16 0] 748 1 BUE 4
A AT 15 B W FR 78 2R TR A
AL F A S R R A5 AR D AR SR ) R, 43 il
A FR G TR VE B RS P o
EXAGREED. &m & X E1Y mass pREL, Bel
g Hm A B 5 AR B Bel (L) =2 Jm (A) JFk

AL

Cm)=— > m (A)logBel (A)

ASX
F X om VTR .
EXSCABMED. & m & X ) mass iR
W.Bel Jydiom MR E AT I B PLs (L) =
> m(A) R

LNA#Z
E(m)=— > m (A)logPls (A)

R X sm JHAS TR B2
2.2 EMXEV EHEESERE

XoF T Ja M 24 0 A R A i B0 1 R g f R oy
N e — PR Y 2 R — B0 Jr ik HE IS S
Tl 2 ML 4 G RN S5 M 56 R Rk — 25 A0 TS 52 A5 B
Pt PR 43 JER — BP0 0] S, 3R AT 5 % RLRE 43 28 90
HEAT A

EX 6CHRERRESG). # S=W.R.V.
h—HRER ARG HP U Higt R IR EE A
V=U,exV. BJEHEHEES. V. KREEr€eR N)E
P, f:UXR—>V &2 — M5 R, e e U
X4 o B R PR

PLEJ e LT — R R B e g U %
AN BRI 0 BT A R A RO Sk B PR Y e
4.

L EHMRFE R RS . 45A R=(CUD), H
B C={ciscosrsen NKMHRIELE . D={d\ . dy .
dv ) HUEF IR TS UNFR S S — KR Hidh S=
(U,R=(CUD)).

EX TEMID. BAEMRERRZSE SULE
X6).AHU EMFEN KRR I,(BER) :xlzpye Vre
B, f(x.sr)=f(y,r), Kz, ye U HEM KR I,
AR U EWMRI4Gr U/ 8@ ek U/B. A

U/B=U [x]s>
FRU/B RSk U i — W02, o [
WU L — k.

1 SCHR 30 AT, Ui [ ] i — 15 Bk

FEX SCHUEE /M D, WARINERRLE S
kU FEWSEHR KR IcT,,(CUD=R.CND=2),
WFR 45 10 B
1(D|c>:—[ ]2
" | [xJc N L=

‘[1'](“
HANRE R RS S ERHURE /> 2500,
A DU 3 Y B0 12 b AN A AR B B30 H ) o AR

LelenLalol
‘ [1'](“

‘[I](Tl
LU | 2

[«J,€U/D

lo



94 i

Bl

Eilg 2008 4

L
&

S F R A A L AT A A
RS th 2 5 00 0 T 0 % R 5 | Ve |
[ﬁcmﬁwﬁnumn%tﬁaa%
‘ [z]cN[x]p ‘ . 1

Vo | %

» BRIV G T A R A e B

‘ I:T]( ‘ B ‘VD ‘
O SEA 55 45 B Ve Vo 40 B0 B HEAE C.D )
ﬁﬁgﬁju>oo§aa§ﬁ%&—%}:>
oﬁ‘“%?ﬁﬁ’ngﬁ¢mﬁ&%mmw
5 HE RN,

2.3 HERXRSEME

2B A AR SRS B I T R 2R e (R
AN SE - — RO PG 0S5 1 OC 28 AR T L 3 Ak
(R EORF B 2% HHE A Dy — A R0 SR 1 0 T 3 S Y OC
FHTEA RS R T B A B S s 5 B A
T 858 2K 54 A Ay 5 R L D) I 1 sz e e 2 250 40 5 H:
BB (] R LG AR PR G TE > i A 4R R BF 5T R
B A AR R ) A AL O 2 R ke R R4l kAT Ak P
Je— MR T .

EXIGHMKR). WHMREKRZS S.U
EMFRISER Sy (BER)E LN

2SpyEVreB, f(a.r)=f(y,r)B

f(xyr)="null”8f f(y,r)="“null”,2,yeU (1)

EX T0GHPIZ).  BAHMRELRRGE S KU
FERAHRIOCR Sy (BER) U AHPBLISC R Syl 15 U
B

U/Sy = USs(2) (2)

FRU/Sp e U i —AHALIZE, Sy () Hig
U E R AHALYE %

AR I Sy (o) # BUAE B KL

SR » 24 BE EAFAE R AE I T U /Sc R U/

Sc(x) Sc(x) Sy ()
So RHIRIER U fiai s o] gy 15 (1S ()|
U] | Sp () |

AN Tl SR AR A3 A o TR G X HC 3 R — SO B2 1
Mok R I E S8 Hf W HELRE 5 540 5 3k, T 2R
SBCHT #9003 26 TR M R 0 7 ik

3 ETFIEEEIL AR RSHEME

3.1 ETIEREEEHBEMUXE
HE T2 9 B 10 H L FF R ALAG X R 2Kk St
F8 IBUAE AR D0 R 32 266 R % 36 T TR T AS i ik — 28

G3AT. R  FRATE ek A TS .

PR E LS JEME r€R WEIR VO BREE L 1E %
A ATAT SE 5005 I X T R K L FRATT AR W] DL
EWELRIE TV, AR IRATT T2 A W LA & T
VAR —EFHEM Rtk K.

Pt el E 4 B e KfF B R R bR A G
P F B R BE B f () ="null” AT Ay
1R mass PREL

0. A#V,
T A

m (f(x,r) =A)FrRIL% x XN JE T 18
PEAE /(o) TEES A REE M A et B2 (3)a)
LAWY HACY A=V Bz el getth 1,850k 0,
RP TG F W H AV, A4S 1 4 o O 19 AT RE R R
AN ARG () = “null” B 4 Sk AH R 1 1
{HIR V,.

AR X TR R Bl A S (o) =k A
T mass PREL

m(f(x,r) =A s ACV, (3)

?:ijﬁAcvm@
RIS Al e 2 Bl HL AR I A BB AL
tom(f(x,r) =) 10l E (e, =AH
WURIBE PLs (f (or) = A) FZAT I B Bel (f (xs
r)=A):

Pls (f(x.r) = A)= > m(f(x.r) = L)(5)

LNA#Z

Bel (f(xsr) = A)= > m (f(x.r) = L) (6)

G O R UUE LY m(f(x.r)=V,) =1
(1 mass pRECHE R A 0, W b m(f(x,r) =
A)=0,ACV,.HAF#V)O)H

Pls(f(x,r) =A)=1,

Bel (f(x,r) = A)= 0.

ANBE 0 T R 2k BOHks U T REME R S R L R
FHABKER 0 B2 045 AT D 32 5 AN ] g L SR ) s 3%
7 T AEDRE SR U 4 A FRES BE L RO A AT LA S8 4 K i
SR AR R AT — {8 T A5 AT 00 B DN R 7 T AH R LR S Y
Ab PR S BIIA S ik 2 K040 5 4 J0 vk ) IR, X
W 5 e 58 A AT Y.

o1 fCoor) AT REERULEL . AT ARG AR LG .

EX ILOGETF LRI E MUK FR.  BAM
WERRRG S.x,yeU. RTEER L BER Fidst y
ST FRURIMNE S o AR 24 HA S

Vr € B, Pls(f(y,r) = f(x,r))=1

m(f(x,r) =A)=

D)



14 HRAB A . T AR SC R BB 2 2 R — R PR A 95

ik xSuy.

X 12CETEENERAEMER. B
WERRRG S.x,yeU. RTEER L BER Fidst y
SR TARAT I S o ALY 2 HAL Y

Vr € B, Bel (f(y,r) = f(x,r))=1 (8
FFiE N xSpy.

AL s S0 11,12 /9 DX 78 T 8k 2% 550 s B
H AT BV 0 ) S

EE L BAMNERRSE SN TREELES
BER #HA XM FALE x€U A Yre B, f(x,r) €
V.U (“null”},BF STEJETEAR A B FoRAE 2 EH A
JEUTE RS B bE L9 5 311 A,

W, HFE Pls(f(y,mn=f(x,r))=1%5
flxar)=f(y.r) B [ (x.r)="null”8 [ (y.r)=
“null”Z£ 4.

etk

DQfx,r)=Ff(y, ) M m(f(y,rH=Ff(x,r)=
1.8 Pls(f(y,r=f(x,r)=1.

@ f(xyr)="“null”, W m(f(x,r=V,)=1,F
Pls(f(y.r)=f(x.,r)=m(f(y,r)=f(y,r))=1.

Q@ fly,H)="“null”, M m(f(y,H»=V,)=1,8
Pls (f(y,r) = f(x.r))=m(f(y,r) =V, )= 1.

Fe o3 VEARIIE.

WhBLE

A RAER & Pls (f(ysr) = f(xsr)) =1 1
H f(xsr) # [ (yor) H f (xyr) # “null” H
f(y,r)“null”.

KRRk A [y =k, f(xr) =1k, 1€
V, kAL BRI A

m(f(ysr)=A)=0,A7%4{k},
)i
Pls(f(y.r)=f(x.r))= 2 m(f(y,r)=L)=0,

LN{#2

S5&MME. Bk A (e =f(y,nE f(x,r)=
“null”B] £ (y.r)="null” 7.

W BEEARIE. HEEE.
o B 1AL E 11 SEB ot g 9 AE ] HTHIE
P HE Al E AR

[ AR % E 10 L a] BEAT R E X 9 MR AE,
BT,
EX BHMER S, BEAMRERRAS
S.AH U EMARMIXR SE(BER)
xSyyeVre B, fla,r)= f(y.r)
By, f(xyr)= “null”, z,y € U [€D)

EE 2. WAMRERRG S N TREREES
BER EENFMLE €U A VYreB, f(x.r)E
V.U “null”} B0 STERYEE S B FobARZ
R TEJRPESE B B 12 5 13 A A,

. HFEE Bel (f(y.r=f(x,r))=11%5
f(xer)=f(y,r)E f(x,r)="null”ZEH.

FEIIE -

D flxsr)=Ff(ysr) WM m(f(y,r)=f(x,r))=
1,8 Bel (f(y,r)=f(x,r))=1.

@ f(x,r)="“null”, W m(f(x,rHN=V,)=1,H
Bel(f(y,r)=f(x,r))=Bel(f(y,r)=V,)=

Dom(f(ys=L)=1.

L;V,,
FESTPEAHIE.
WA
B BETE 4 Bel (f(ysr) = f(x,r)) =1 Hf
B [ FfCGar M f(a,r)#“null”.
AR — etk T4 f(xar) =k k€EV,
Bel(f(y.r)=f(x.r)= > m(f(y.r)=L)

L {k}

=m(f(y.r)=k).
B () FEfCyor) H m(f(y,r)=Fk)=0.
Pt Bel(fCy.r) = f(x.r) =0, 5 %&0F )G,
Hit, »FH (e, r)=Ff(y,nNE f(x,r)="null”

AL
W BEAEARIE. HIE B,
HIgE Al DL L 5 12 258 13 fEikE 4 B g
Fab BRI

XtFABLIE R Sy ST W A 2 S =X & A A
B, IR E 9013 A O ELE TR T E
11,12 DA F]F 43 B FR A B FEAS ST 43 BT ik
PR R 8 SC 11,12 e 2 i 0y 1 52 30 0 B 22 3
R HIE SC 9,13 17 .

EEI. WAMHEKRSRLE S.x.ycU. N
xSpy&ySx 1‘Sf;y?5y5;;1‘.

. HNZBEMXHEEZIE 2Siy&ySex.

S AR X PR S IE Sty #yShe. iEEE.

HE B 3R] T LR I BE A AL OC R B
X R 5 T 5 0 A 00 ) AR AL DG 28 U A L4 %
P T S 15 A D0 32 4% R B G 28 I o B8 0
i =9 IS
3.2 EFIEEEIEHMEERE

HI ARG & AT A DL R AR E X

TEX 14CETRURI R ARSI, BA JHR



96 it " Bl # Eire 2008 4
FRAG S KU FRIST LRI M BLE R Sy
(BER). M HIRLE 2 Sy A4 U 1o 3% 4 BRRIETHERN—HEEEN

U/Sy =U Sy,
PR U/Sp gl U b3 FRUSR I EE A LSS, Sy () =
yGU\ xSpy xeU} 7"7 i"ji U L%?U@W'ﬂ T“EI’J
AHABLTE .

F A H 1 50k S 10 52 3 14 A [H.

EX I5CGETEEME M. &AaHH
FORARGE S K U b3 T {5 41 00 B 1 AR 156 RS
(BER). M MMER Syl § U ERE %

U/Ss=USs (),
Fr U/Sph g3 U B 3T {5 4T 0 5 #9480 2%
Si(x)=1{y€EU|2Ssy.2€U} jn@bﬁUL%ﬂ%E
DR OR RN
&R 3 S iE A Sy () =S, () BRTT— A

Sh(a) Sy ().
0t A W AR 2R
O Xf BT A R RAR HEAT R 4 . 2
flzsr) = “null” > f(z,r) =V,,
RIVAR J18 fole 2 B 45 T % 7 T A 4 s 0 B e Ok 2%
{E 3.

@ WAEFM KR B HAFMIE G
algyeoVr € B, f(x,r) = f(y,r),
Hop AR (oo =V, 0 f(e.r)=f(y.r 4 H
Y [y =V,

g% 53 U/B.
QTR AX A HITE U L XF BER WH
{U\‘{B%:
SB( [I]B) = U = U [yju ’
z€[x]p.yeU r€lxlp.velyly
(Pls(fCyar) = f(xar)) =1) f(y.B) Q./(.z,B);i;Z
[x]p.[ys] € U/B (10)
Ss([x]s) = U y = U Cv]ss
w€lalyy€U velalpvelsly
Bel (fCy.r = f(x)) =1 Vre B, f(3.1) S f(x.r)
[x]s.[y]s € U/B (1D

Horp Sy (L) » S (L ) 20 51 2 75 4 38 A1 B 56 2
Sp s Sp A AL JEE 2 ] A RIYERE. Hoh £,
B)ﬂf(y,Bﬁé@@VrGB SN fyrFD.

WU/Sg=USs([x]p), U/SB_USB([ljB

Fenl . 2 B N 25w 15 C i A 25 PE A L
K U/Sc=USc([x]e);

4 B oARRR L D i A RAIZE U/ S, =
USp(Lx]p).

4.1 ETHUXRERNSEANBEETE
NV R G o R — BB L e TR
BRARFRIT T LI ) 7 A L
AR S0 260 B R L o3 A o 2Rk (Y|
[ XNY]
| X

X)Z ’ XngUﬁm\uﬁ

‘S(r([f:l(‘) nS[)([I]D)‘

T(Sl)([l']n) ‘ S('([l'](?)):

|Se(Lx]e) |
(12)
~/ ’ _‘SZ(EI]()DSQ)([T]D)‘
T(S[)([T]D) ‘S(([T]())* ‘Sé([x]()‘
(13)

Al LA Y R SR E R A TR Bk R i T
Sp(Lalp) K S ([aTn) Sy AR RLIE W5 » 7T BE A 7449 g
Se(Lade) B Sc([ade) Bkl sy, BIRE U/Sc K U/
SCUATEAY BISIR U F MR 53 A5 4 3Cik[28]

Fh O RE B R O M AT
HERU/C=(C|1=i=m},U/D={D,|1=
SE SCHNT BRAL

> lenp|
m(D,| Pls(C)) = f(CONFCH#D
c.|
feonrep#a
- 5o ] (14)
[Se(c |
> leno.
m(D,| Bel (C;)) = feepere)
c.|
reepc )
- M 15)
St |

Hrp f(CONSfCHFDFRRY2EC.yECH [(x,
ON . OFD. f(COSf(CHERVxEC,yE
p.s.

CABYceC, f(y, 0= flx,0).

T 4. WA m(D,|Pls(C)),m(D,|Bel(C))
SE ARG I m (D, | PLs(C)) »m (D, | Bel (C.)) 43 4]
N Se(CH e Se(CH EFTF U/D i) mass pR%L.

., BRAE 0<m(D,|Pls(C))<1,0<
m(D,|Bel(C;))<1.

WD, LA
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- > leno
S (D, | Pls(eyy = > L
D,eU/D p €U/ ‘ C. ‘
feepnfeH#a
[c.NU|

feepnNfeH#s
= — =1,

C.|

feeon e+

H I m (D, | Pls(CHO) R Se(CH) EXTF U/D kil
mass pK%K.

[f B AT HE (D, | Bel (C)) Ny Se(CH T U/
D I [#) mass PR%X. JEEE.

EIS. (S, (D) [S(C)) K (SL(D,)[SH(CH)
G3R Se(CHOFN Se(CH E5F U/D _E LRI
B AGAT DN . R
t(Sp(D;) | Sc(C))= Pis(D;| Pls(C))

= > m(D,| Pls(CH)

FDPONIDPF#D

(16)
t(SH(D;) | Se(C))= Bel(D;| Bel(C))
= > m(D,| Bel(C)

ADOS /(D))

an

mata2f
|Sc(CHNSH(D,) |
‘ S(([T:I() ‘

> Isceond.|

/‘(D,)ﬂ/(nﬂ#fz

i .

T(Sp(D;)[Sc(C)) =

C|

reonreH#s

> leno|

feepnep+a

JDPONJD)#S 2 ‘ C, ‘

fepNCH#s

fDONSD)#D

HIE B 4 K X3 AL e(Sp (D)) [ S (€N
Sc(CHOXRT U/D LRy LIRM .
3, iy 28 (13) AT HE o (S, (D) | Se(C)) =
> m(D,|Bel(CH).

KOS (D))

M 4 J 5 L2 WA (S, (D) | Se(CH) N
Se(CH EXRTF U/D ERf5AT I EE . HEYE.
4.2 BEARBETHIER—HBEEHN

R LA b A4 B0 00 43 28008 B 1153 O vk Hh e B 4
5 BRI BE B AN R BB 7 SC, mT R AR W Se (CH
K Sc(CH E R AR — SR BE SR I R

m(D,| Pls(C)).

E X 16 CFHMITEE Sc (COMANBIRE. A
HIRF R RGE S K45 SLANHT - #)

E(D | Sc(C)
=— >, m(D;[Sc(C)log Pls (D, | PLs(C.))
/€U
D};/DWlogﬂsnm,)&(a))
(18)
S AALTE WS S (CO AP IR .
E X 1THMITEE SCCO MR . A M

HEIRRG S 45 SLANHT » FR
C(D | S-(C)

=— > m(D;|S:(C))logBel (D; |Bel (C))

’DJ»EU,"D
Se(CcHND, , ,
=— > 1SeCConDi 0 o5,y Isecen)
oSt [Sc(C|

(19)
ATEBE SC(CO TR FE.

FEX 16,17 3 HI BT Se (CH K Se(CH) 4y
A —FREE R T Se(C) B Se(C) R
WG AU ErRs. IitE &% S aEAR
—EAR R, TN SN CY A N — BOR R AT
ik e X

m(D;|C) = m
C |

Gk m(D; | C) hy % Juwk C; b 06 F UK & 1k
() mass B %K.

THiELCeU/CHMMMKR Sk Skl 4
KN —HFLE.

EX I8CEMEBEC M AMEAAE. &A
HIRF IR RGE S A5 52 SLUNHT , FR

(20)

E(D[C)=— > m(D,;|C)log Pis(D; | Pls(C))
DJEU/D
21
NS SR C AN YR
EX 19CGEMEWEC R A MIRE . WA
WERR ARG S KA e ST Fr
C(D|c) =— D) m(D;[C)logBel(D;|Bel(C))
DJGU/D
(22)

NS SEWEC R VB

A LAE HE SC 18,19 5 AR IR B R X
HASE e — 2 SR HIE A ATt mass R KA
LR A AT 00 JEE A B HAR S T 25 115 B %
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#H

HARAAPERT (WL 4.3 95 5 (83 A SO H Oy 4
W 05 C. 1 55 1 AN DR IR B L S5 AR TR B

1 Pls(D; | Pls(C))Fll Bel(D; | Bel(C)) E X
AL H . PLs(D; | PLs(CO)) Fes T A B 2 B8 R B
AFIRT S5 WL 1 Ak 3285 B I 3 S KPR BE L IR ECD [ €
FEIR 1O R 2R SO SR U X AR R 1) Ak B R A A
JEWEC )T A —BORE 5 R B AT 1 C(D | Co #on
X Gk R AR SR BBURH X R S 1) A 3 R ) S5 1
CHIm RN —BFEE.

WA R G EA—BORE AR T x4
W TG C, 14 2% 11 AN Up 98 B2 L 2% P IR V8 2 E A7 I A

Y05 i th et — bFzEX%ﬂw TRRGE S AL
PR RA - SH
4

m(C) =, CEU/C (23)
1ol

WX FARLSE R Sk B Sk A R G S WAL

DEASN—FREEEMDIOKCD|O).
EX 200K S S &AM PE B

FIRRGE S W45 E UNHT . FR

BeA HHR

E(D|C) = >)m(COEMD|C)  (24)
c,evu/C
FFRGE S ) 51 AS D R B
RN 21CRE S MAMRBID. WA RNE
IRERGE S J A E SCUNHT . B
CD| O = >, mCHCD|C)  (25)
c,eu/C
ARG S W AR .
4.3 NANERER
EE6. EMD|C) =0 %5 Y H ALY

VCEU/C.D,€U/D, ¥ m(D,;|C) >0, M hH
t(Sp(D;) [Sc(CH))=1;C(D|C)=0 H% 5 724
HALHVCEU/C, D, €U/D, % m(D;|C) >0,
WA T(SL(D)H|SE(CH)=1.

IE . BorE R o2k (19) (20D,
(22).(23) Bk E(D|C)=>0 K C(D|C)=>0.

MR COLHSMYCeU/C. A m(C)>0.

HEXCOBMEMD|C)=0 Y4 HALY VYm(C)H>
0,WHF E(D|C)=0.

B 20 5 E(D|C) =04 HALY Vm (D, |
C)>0.H Pls(D;|Pls(C))=1.

L ATIE E(D[C)=0 B HAXK VC.€U/C. #
m(D;|CH)>0,07H Pls(D,;|Pls(C))=1.

[FHEE AT E C(D|C) =0 K5 5. E ke,

HHE R 6 AT UL, 2 HAY «(Sp (D) | Sc(CH) =

A mass PR

1 J w(SH(D;)|SE(CH)=1 W, E(D|C)F C(D|C)
KB /N B E(D[C)=0,C(D[C)=0 4 HAL 44
Xof 107 F 4 2R U] 349 Sy o Pk RO AR RN —
BB BN 1 R AW A

7. Y HAY m(D;|C)=PLls(D;|Pls(C.))

‘V‘ EMD|O k3 H K 4 H ALY m(D; |CH=
D
Bel(Dj\Bel(C,v)):‘V ‘,C(DI() KK,
D
i . M mass I K Pls(D;| Pls(C)),

Bel(D; | Bel (C)) 1 Ji B iE. JEEE.
HE B 7 ] UAE H 2 A X FAE—C L Hoar
SR IAE FE IR AN SERE 43 A B, ECD O F C(D O 3k
EfS N
ME® 6,7 fLLFEH.EMD|C) K C(D|C) %4
AR — BB HAT T BT R

EX 21 (B4 mass RED. WHAMHERR
8 S A5 o SUANT. FR
[N D,

m(C,-,Dj) -

b

U |
lx]e € U/C, [y], € U/D (26)
R U EXRFIEHEECUD) LA mass BREL.
1 mass BB E X, H Uk m(C,,D;) H—
IR % mass BB R B TREB € XF
E(D.C)=— > m(C .D)logPls(C;.D;)

mass

C,-EU,"(f
DJEU/D
=— > m(C.Dplog >,  m(C.D)
c,eu/C fCOHNfCH#D
D,EU/D ‘/m’,)mw»/ V£ &
27
C(D,C)=— > m(C+DlogBel(C, D)
s
=— Z m(C,D;)log 2 m(C,»D,)
c.eu/C RIS
D]GU/'D /(DI)Q/(DJ)
(28)
AU EXRFRHEECUD) LRIk G AU E 5k

BIRIE .

AHER A AU E EC.D) 58 ARG
JE C(C, D) S Br B2 K J8 PE 4R R E % mass B4
m (R, K6 B ) AN Vb ] B8 FIE VG 2

3, B om (CH A &8 1 IR E BE A B
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E(C)=— > m(C)logPls(C) CO:
c,eu/C .
E(D,C)=-— [Ladal ) 1Seledo]
=— > m(Colog >, m(C) (29 tigeve U] U]
eu/C DNSCH#D ’
c.e FCCOHNSCH# D — ‘[I]R‘l \SR([I]R)‘
C(O)=— > m(C)logBel(C) I 5 R N T o
C,’ cuU/C R /
e Se([x]o)
— D) molog D) mCH (30 E(O=— > [Lzle]),p 1SeCelo)]
ceu/C feHs e [z]ceu/C ‘ U ‘ ‘ U ‘
.- S(Tx1-
C(C) —— 2 ‘[1]( ‘log ‘ (,([lj(ﬂ .
FES. WH ED|C.ED,.C)LEWC K tacewe U] U
C(D|C).C(D.C),C(C)5E Ll | . 1] O W 8. 75T E(D[C) = E(D, C) —
ED| O — E(D.C) — EC) sy EOL.CDIO=CD.0)—C0).
C(D | C) = C(D.C) —CO) (32)
iE 9. 5 EHlaH
E(D.C) =— (C.»D,)Nog PLs(C,sD,) ]
2’" oRT e WA S5 o EAT 4 A FR AT B 6 I UCT
Py €vb (http;//www.ics.uc1.edu /~mlearn) f) mushroom
=— > > m(C.DlogPls(C..D;) B AT

CIGU,"(‘ DJGU,/D
=— > > [m(D;|CHm(C) ]+
CieU,/(,‘D,eU/D

log[ Pls(D; |C) Pls(C) ]

=— > m(C) >, m(D;[C) -

c,evu/C DGU

[log Pls(D;|C;) + log Pls(C;) ]

E Z 7)/1((,’,-) Z I}’Z(DJ‘ C,) °

c,eu/c DJ eu/D
log Pls(D; | C:) —
Dim(C) > m(D;|C)HlogPls(C)

c,evu/C DjGU,’I)

= > m(CHEMD |C) —

c,evu/C

> m(C)log Pls(C)

—EMD | O) +EO.

[FH A IE C(D|C)=C(D,C)—C(C).  jF¥.

HEM S LLEH M. ED|C) i F£m WKL A
RS MmO A D B 2%, R LT 4
FREMA RN MG E B S ARG ERZ
25 XWRA IR E(D|C) 2y Z5 A AU EE 1Y — 1
JE . WAL C(D| Oty BA 25 .

HAEM S HWT EDIC) K C(D|O) Wit
Tk

O MG 3.2 1, 4 3358 U/R,U/Sk U/ Sk
R=(C.D)}x U/C.,U/S¢,U/S¢;

Q4 FRiE E(D,C),C(D,O) K EO),

mushroom ${ & FELH 23 M EMH.C={ =1,
B2, H220 NRMFRTE . D= { £ 23} HURE M
8124 Z5ic 5%, 2480 F5ic FAF-TE @ MEH B2k . H 4 #B
ErhTEm It #11.

W B A O 2R 4 53 4 B fBLSA 30. 53 %,

HiE (310, (32), AN — Z R B 43 il o % 1
Ji7R.

# 1 3 mushroom #IEERITELER

C(X) E(X)
X=(,D) 12. 9879 12. 9879
X= 12. 9879 12. 9879
X=(D|O 0 0

A LA Y mushroom U4 48 19 73 A — B2
JETE W RCAROL T 312 0.
i3 X mushroom 4 5 iF — 2 73 #r . Al LL &
B # 11 J& mushroom %4 4 rf A 45 % 11
B B J@ M £ 11 AN 5% w30 Sk (8] 0 A 0L, B
mushroom 48 5 ik 26 AN 5 Wi 3 BN — B
117 24 M B mushroom 4fa 4 th & 1 = 11 i H 2k
AN —FRREE R 0. T, mushroom $C#5 48 19 73 8 A8
—HRREEY N 0.
Ry Xt A7 AE N AT A W S G K BB R A 2RO
— BRI, R ATHE — 2D B UCT Y car %
it SR 2EAT 3.
car FAHE A& 7 B M (£ 1: buying; # 2.
maint; & 3:doors; # 4 : persons; # 5:lug_boot; £ 6.
safety; #7:class) ,C={£1,22,43,44,#5, 56}
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L
&

SRR &R R D= £ 7) kKR
P TA B 2 OB A &R £ 1~ 3
BA 4 MBYEAH, & £ 4~ £6 254 3 FE A
POREME £ 7 A A4 MR B BRIy
1728 4530 5%  AAFTE B,

(D R4 AR 0 I 1E 5

SAE T AT A3 IR car BRI P 0 SR A
— il s B A K Cseep) 43 50 0N 6 4H 7 30 5% 1)
J& T AE R B Bl . SR e X E(D | C), C(D[C),
I(D|C) 4y #4715

X car B4 R 9 43 2ROR — SR B i H SR S
2 PR,

T2 NearBEENITEER
C(xX)

E(XD

X=(C,D) 10. 7548875 10. 7548875
X= 10. 7548875 10. 7548875
X=(D|O) 0 0

AR T R B P T A O SR E R AR AL HLOA
FETERRIG IR 43 28R — BORE FE O 0.

JEPE & 1 AEAS IR BE R N Y 4 AN — B
I ZE Rk 3 R,

3 BEAINHESER

Step  BKRENI E(D|O C(D|O I(D|C)
1 100. 00 0.3933601  0.3933601  0.3933601
5 19. 97 0.2046000  0.0793468  0.0115741
10 9.95 0.1163516  0.0399628 0
20 4.98 0.0592131  0.0204400 0
40 2.49 0.0310533  0.0107986 0
60 1.62 0.0203965  0.0070863 0
80 1.22 0.0161054  0.0056887
100 0.98 0.0123930  0.0042911 0
200 0.46 0.0071846  0.0025550 0

MRS ATUUEL . Y AICREE 41 2%
Kt (step=1), R A—HBEFEXLIZK, BF
E(D|CO)=CD|C)=1(D|C), I 4 T M3 &
(R W= I R R C = B NI N IR 9 A = R SN
[F] ke 5 J 1 Y 42 s) B O IR 2 R — R JE R
FOoXHTHEBYEANFERRL, A Sk =n =
S</R :1):I(R #l)aﬂﬂﬁ%/fﬁ%%ﬁ:ﬁﬁ.

[ IR AT DA K B B A Bk 2R 7 0 FE B AL E (D |
O),C(D[C), I(D|C) A A Al F2 B2 (1 T B, HBOR
O TR R BN — B . Y step=10
JG.H I(D|C)=0,E(D|C)>C(D|C)>0,7 L, F
HE A 00 R AR AR ME L) S0 S W R BN AR R
— BRI A5 S PR A2 A T Sk AR B PE AN
ik

JE A = 2 LA [ R JEE R O I ) 2 A — EHORR
AT A RN 4 PR,

X4 BHES2HTEER
Step  WREGIL E(D|O) C(D|O I(D|O
1 100. 00 0.3438074  0.3438074  0.3438074
5 19. 97 0.1799882  0.0741272  0.0205496
10 9.95 0.1016438  0.0385103  0.0066607
20 4.98 0. 0602722 0. 0214007 0.0011574
40 2. 49 0. 0309550 0.0107004 0
60 1. 62 0.0208768  0.0069880 0
80 1.22 0.0140307 0.0047715 0
100 0.98 0.0155267  0.0056887 0
200 0. 46 0. 0083420 0.0031337 0

ALLE W ST A LR R £ 2 AR R K
(step=1), S gtk # 1 MRL A 70 KA — B E ]
RGBSR T 2 LR E(D O, C(D[ O
ICD[ O W HA AN R R L 19T B H O BO- i T
WA R RA—BOR L. R A 2 step =100
I3 OrRAN— BORE L HL step =80 I HHGF 3§ . ¢ 4k
BT LR A step =100 BT ERK ALK 5 step =
80 ANl L [N e i) LA th o BR 18R 2K 1 2 HE RS 402K
AN —BUORE BE VA 4772 52 0 B o e % B9 467 B X 73 28
AN —BURE BE VM A7 TR R .

JEAE # 5 FEA [ B JBE Bk O I 19 70 A — B JE
AT RA RN 5 PR,

5 BEASHITESESR
Step  BKAIIL E(D|O C(D|O) I(D|C)
1 100. 00 0.4428990  0.4428990  0.4428990
5 19. 97 0.1953025  0.0960814  0.0295252
10 9.95 0.1017022  0.0473911  0.0115741
20 4.98 0.0560377 0.0251697 0.0046296
40 2.49 0.0277568  0.0128524  0.0034722
60 1.62 0.0234545  0.0095656 0
80 1.22 0.0100895  0.0037237 0
100 0.98 0.0110502  0.0046845 0
200 0. 46 0.0039091  0.0015943 0

S FEIRE £ 1B E 2 8 M £ 5 B9 [l
KADH T RA R, o Dk B8R
JRIEE ERRE ((D[C) ,step=1) A [F], 48T 24 H A
FEAEN] S 25 St B P B AR S o N — SR
FEBAT RS K FR o3 A — SO B A Els 1 w2k
TR B R LA 6 o7 R O

) JE I BA R RT 0 1y 1EN

Hi T car Ul A B 7P RA—BREEE N 0. X
JEA RN R T 0 s 00 20 A s FRATDRE it
A car AR R E £ 1 MER I IC M BR 5 B £ 5
4 car’.
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H car (IR A—FFE E(D|O)=C(D|C) =
I1(D|C)=0.3933601.

car' TEJRTE # 2 A [a) B2 BE B 2 i 9 20 2R — 3L
FEEE R I EZE R 3k 6 R,

k6 car EEM 2 ARAMRENMWITELER

Step  HKREHITH E(D|O C(D|O) I(D|O)
1 100. 00 0.5438998  0.5438998  0.5438998
5 19. 97 0.4912157  0.3832346 0. 3300474
10 9.95 0.4506710  0.3968317  0.3619448
20 4. 98 0.4268846  0.3959622  0.3725094
40 2.49 0.4096396  0.3937350  0.3809802
60 1.62 0.4037782  0.3933491 0. 3837093
80 1.22 0.4020456  0.3931188 0. 3854340
100 0.98 0.4057802  0.3956813 0. 3875957
200 0.46 0.4004236  0.3943425  0.3897574

car 7EJE Yk £ 5 N[ B BE B 2R I 1) 43 28R — B
FEEERYTHEESE RN 7 FioR.

£7 car EEBME5 TERAHNIHTELER

Step KR EHTH E(D|O C(D|O) I(D|O)
1 100. 00 0.7553367  0.7553367  0.7553367
5 19. 97 0.5587774  0.4281899  0.3669704
10 9.95 0.4870195  0.4154460 0. 3731899
20 4. 98 0.4467943  0.4050601 0. 3740810
10 2.49 0.4169508  0.3971903 0. 3817008
60 1.62 0.4182403  0.3992423  0.3837093
80 1.22 0.4018699  0.3945174 0. 3880326
100 0.98 0.4027757  0.3945797 0. 3875957
200 0.46 0.3952566  0.3923227  0.3897573

LEG TR 6 MIEk 7. DLA L S A KA
— B LR T 0 I Kods 46 19 70 SR — BOR JEEAE IR
car' F 10 43 2R — BORR BE BT 5 O BE LB S . ELBE
HIREFEEREK.E(D|IC).C(D[C), I(D|C)y
—HOBIE T car 14y BN — BB EE. SR 2 R
£ 28I C(D O 8 car' 150 J AR — 0B BEAR L 1A
YR £ 5 BRI, C(D| Y car’ (43 FR — B
JE . X B — UL T B R O FEA — R B Y
SR AN EL 5 e R 3R A S A [ I 5 L A Y i 2K A7
B,

H1 AL 23 A7 a0 UL AR SO 3R B M T AT AE
B R B 9 90 AN — BORE BE S (] I 2 0 A AN A7
TE BRI I A SOV J7 35 5 SCRRL7 A ).

6 % i&
B U G e o T 45 O DR KR S 1 1 77 7 %

AN TR JRE PR R 5 7 51 36 R RUR X 52 A Bk 1) AR B
IR A AR A O 22 2 AT 2R B dle £ 2 ) i — b

W73 PG S A SO6E T AR DL G AR A ke a4
(8 0 A — R PR AT T ST

H T 25 AR 23 B 3 R B A JEORE =2 (] ) 5
Z L FATE St 1 SRR BT A5 BORL.
LG R ARG E S BE R AT T 00 IR A T
B TR AT 5 B0 AR B 10 {5 SORLAG 2 T 1. 7 1 2 Al
s FRATT A AR AU 14 X5F 70 SR J8E 1 TSR BE AT 20 A
NP RA— BRI R B E T LA, mass pRAR
AE S TR o LR 23 KOS JBE AT 2 7 O {5 A JBE FBL AR B
PSR A B, FRATT 2t 28 AT AN B 30 52 A TR ¥
(Y 2R G803 A — BB BE AT U k.

HE— 2L 0] WL A SC PR Oy v TR AR AR AR
P55 PR ST T A9 1K 5 A b R EE B TR 9 BE v 2 R AR A
Ji& P 9 A W R T ¥ B AT LA AU T 1R R
8 P B [ B T AL T R G0 0 A — BORE FE 115

HI A1 o0 A T LA M AR SO 96 B Mgt i T
XHRRIREE T B R G I — BRI [R5 K dla 4
AAFAEGRI I A SCT5 35 LAEDE TS R A HE R 45

2 % x M
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In the field of data mining and machine learning, how to
appraise an algorithm in theory research and select a proper
one for an application in practice is crucial. And the incon-
sistency measure, one of the most important characters of da-
tabase for learning classification rules, is utilized popularly in
such fields. However, most of the tradition measures are
based on rough entropy theory. which requires no data miss-
ing be present. Since the databases in real life are often in-
complete and learning with such database has received many
attentions in recent years, estimating inconsistency with in-
complete database is significative.

In this paper, the authors consider this problem with
two steps: matching of missing data and formulizing of meas-
ures. In the first step. the authors utilize two different simi-
lar relations that are based on evidence theory and be used

widely in field of fuzzy query of information to reflect optim-

ism and conservative attitudes with missing data instead of
equivalence relation, the basis of tradition measure based on
rough entropy. In the second step, the authors extend the
tradition measure with these two similar relations and give
two measures by use of evidence theory and fuzzy entropy
theory. The measures can be seen as a nature extent of tradi-
tion measure based rough entropy with evidence theory and
fuzzy entropy and have reasonable constructions in mathe-
matics and well understandability in intuition. At the same
time, the difference between these two measures makes a op-
portunity to estimate the influence of different learning algo-
rithms than just using one measure and reflects the essence of
missing data. It may be helpful to evaluate and select learning
algorithm, and also can be used to modify learning algorithm
based on information entropy to learn with incomplete data-

base.



