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bl R 9
1.1
U ,P(U) U ,R PU) , AePU), XcUA X
R, Fa(X):P(U)-[0,1] A X R . ,Fa(X) R
PU) [0,1] ,
FA(@)=0;FA(A)=1;0sFAX)STFACK X)<Fa(X)HFaX))-
,Xi,ngU,A Xi,Xj R.
()R . A X A X( )
. ) ( )s
2 , Fa(X)
B FA(X) 5
U={t},tr,t3,1,,t:},P(U) U LR PWU) R R={(A,B)|A,BeP(U),AoB},
A [Alr={B|A=B,BeP(U)}, FAX)=I[XTrN [AlR/I[AIR, ., R
1.2
, . Fa(X)=IAn X|/A],
1. FA(A)=1,FA(D)=0, 0<FA(X)<1.
2. FaX)=1-(1/JAD(A - XI=[X]).
|An X[=IAHX|-A - X], [An XIIAET+H/ANXIA - XD=1=(VIADJA - XI=X])). o
3~ 10 .
3. Fana, (X)=1=(1/|An AD((An A) - X[=[X]).
4. Fpna X =1=(1/IA ADIA A XIEIXD/IA ADIALFy (X) +HA Fa (X))< Fo (X)+Fy (X))
S Fana, (X)= (AN ADAAIT Fo CX)HAIFL (X =IA - Al Fopa (X))
6. Fana, (X)= (/A AD(AIF, (X)HATF, (X) AN Al Fpna (X))
7 XicXocU,  Fa(X))SFaA(X)).
8. XXocU,  Fa(Xin Xp)=FaXD)HFa(X2)=Fa(X;  Xp),FAXDHFAX)ZFAX) X2)20.
9. Fa(X1n X=X 1n Xon AYJAI=(I(X 0 X)) A/X 0 Xa (X0 Xal/lA)= Fy qx, (A) (X0 Xal/|A)).
10. Fa(X1  Xp)=Fa(X)+Fa(X2)-Fa(Xin Xa)=Fa(X1)+Fa(X2)— Fx qx, (A (X0 X,|/|A]). , Xin
X=, FaXi  X)=Fa(X)+Fa(Xy).
2
2.1 Apriori
I={iiz,....im} s T , Tcl.Xcl,Ycl, Xn Y=, X=Y
(support) XY , support(X=Y)=[{T:X YcT,TeD}//|D|.
D X c% Y, X=Y D (confidence)
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¢, confidence(X=Y)=|{T:X YcT,TeD}|/|X|.

22
D={t,ts,...,t} > t Ti > D
X ( ) , ; : ,
X aX:{TDTZ:‘“aTm}’ |X| X .
, XY , XY . ,XeD,YeD;
XcD,YcD. s :
1 X=Y D X Y ,
support(X=Y)=|Xn Y|/|D|.
2. X=Y X Y X s
confidence(X=Y)=[Xn Y|/|X|.
(D) X Y s s Xn Y=
QX Y , XY . X=X X
X1, X2 ) X X1, X3
( ) 2 2 9
X Y R X Y
23 Rough Sets
s Rough Sets!!? (accuracy measure) R
Rough Sets R X, X wr(X)=|  {Ye
U/RYXL {Y URYNXzDY. JUR R ;I {YeU/RYcSX} R
X ;1 {YeUIRYNX=2D}| X )
A= {YeU/RYNXzJ},B= {YeU/RYcX}, YeU/RXcU,A= {YeU/RYNX=J}, XcA.  BcX,
BcA, ,B=ANB.
rRX)= {YeU/IRYX}/| {YeUIRYNX=Z}|=B|/|A=ANBY/|A].
s . confidence(X=Y)=|Xn Y|/|X|.X,Y ,
() ; X ¥ .Y X=Y
Y 4
, : HR(X)
3
31
U LFa(X)=|An X|/|A| A X LAcCU, XcU.

., A=A 4A,  4A A
Fauaa(X U AX) = nFA)+(1=m)F a(4X). ,n=IA/IA  AA].
10, Fpyn(X UAX) = Fy 0 (X) + Faysn(4X) = Fpn(X U AX) IXn AX|=|@=0,  Fa(Xn

X'=X 4X, AaX X

b}
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AX)=0, Fpy s XUAX) =0, Fupin(XUAX) = Fpu(X) + Fpyn(4X) .
4
Faun(XUAX)=2—-(1/| AUAAD[| AU AAU X |- | X |+| AU AAU AX |- | AX []
=[[(AU4AN X |+ (AU AR N AX [1/| AU 4A].

LAA X . AAN X=0|AAn X|=0;4X

A . AXn A0 Fupn(XUAX) =[JAn X[HAAN AX[JA  AA.
=IAA A, An AA=B A AA=IAHAA,  AAVA  AA=1-70<7<l,  Faa(XUAX) =
nFAX)+H(1=m)F 4a(4X). O

,Fa(X)=confidence(A=X).

1 confidence(A=X)=1, confidence(4A=4X)=1 ,confidence(A'=X")=1.

,confidence(A=X) A=X ,confidence(4AA=4X) A=X
,confidence(A'=X") A=X ( 3 ).
3.2
XY XY XcD,YceD,4X,A4Y XY ,AD
D AXcAD, AYCAD.  X'=X AXY'=Y AY,D'=D 4D, XY’
XY ,D’

S=support(X=Y)=|Xn Y|/|D|,AS=support(AX=A4Y)=|AXn AY|/|AD|,S=support(X'=Y")=
X'n Y')/|D'|, S=ASt(1-1)4S A=|D|/(|D|+|4D)).

2, IDI=|4AD|, S=(S+A4S)/2.

4
41
S=Support(X=Y) XY ,AS=support(AX=A4Y) XY
,S=support(X'=Y") XY S 4
s 1.
Table1l The influence of incremental data on support of itemset
1

S S . .

75 Support(X=Y)=S Support(X=Y)<S
Support(AX=A4Y)>S’ Support(X'=Y")=S’ Support (X'=Y")=AS+(1-1)4S
Support(AX=>A4Y)<S' Support(X'=Y"=AS+(1-1)AS Support(X'=Y")<S’

42

C=Confidence(A=X) A=X ,AC=Confidence(4A=4X)
A=X ,C'=Confidence(A’=X") A=X .c’ ,

, 2.
Table2 The influence of incremental data on confidence of rule
2
c C i . } .

Yo Confidence(A=X)>C Confidence(A=X)<C

Confidence(4A=4X)>C’ Confidence(A'=X")>C" Confidence(A'=X")=nF a(X)+(1-17)F 4a(4X)

Confidence(AA=4X)<C" | Confidence(A'=X")=nFa(X)+(1—n7)F 4a(4X) Confidence(A'=X")<C"
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4.3
4.3.1
N . D,,i=0,...,N-1,
S=ASH 1= A4S
, 4= Di/(|Dy[+AD)),| Dy 1 |=| D+ 4D, ! k XY SESA] k
XY ,AS¢ k XY
S$=0,k=0,...,N-1; N , 4=|DyJ/(|Dy+AD)=k/(k+1).
432
N D;,i=0,...,N-1,
C=mCt(1-m)ACy.

s I A (1A AA), | A Do~Di1 A | AR D« A :

Ck' k ,Ck:Ck,ly k ,ACk

k N UOZCOZO,kZO,..,,N—l.

(D A 1 FIAHAA, 11 A/ A1
2 s k A AS(A) K Dy A
, IESAA(S(AI+AS(A)).
4.4
,Apriori R s
, . S(=ASH(1-A) A :
, 0,
5
Apriori ,
Apriori ,
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Correlativity Measure and I ncremental Computation of Support and Confidence*
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Abstract: By defining the correlativity measure, the problem of incremental discovering association rule is
discussed in theory, and the mining association rule and the mining classification rule are combined to research,
which establishes the theoretical foundations for researching the problem in detail. The correlativity measure
depicts the numeral character of given relation and mutuality set. The conception, the definition and the properties
of the proposed correlativity measure, and the relation between support and confidence are analyzed and discussed
in detail. The new definition, methods of computing support, and the confidence based on mutuality set are

proposed. The incremental computing formulas of support and confidence are given, and incremental theorems of
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support and confidence are also proved. On the side, the influences of incremental data upon association rules and
the confidence are analyzed in detail. The problem of pruning candidate frequent item set based on new support is
also discussed. The correlativity measure and its idea proposed in this paper provide a new valuable way for
studying a unification method for mining classification rules and associate rules from database.

Key words:  correlativity measure; support; confidence; associate rules; data mining
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