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Application of Association Rule Mining in Analytical CRM
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Apriori BiE B A BXMNZ EAAZ O EE, Hig 2
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B FSEIRE D; min_support ( B /)X $5 K 1Y
') ;
#Wd D PRMETE L
Procedure Apriori( D, min_support)
L, =find_frequent_1 - itemsets(D) ; //= 4§
T,
For(k=2;L, _,7 ¢ ;K+ +)
{ C. =Apriori_gen(L,_,,min_support) ;
For each transaction te D
{ C, =Subset(C,,t) ;
For each candidate c e C,
c.count + +;
!
L, = {c e C,lc. count = min_support} . !
Retun L = Y Le;
2.2 FREXREMNZIEE CRM RRIR A
ATE¥ I A B R BRE G X BX AR NI IZ HE 25 CRM oh
AR Ao
FEDITHEBREE, TUXRTANTERS. &
N EBHNEXERET.
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XA 20% ,Apriori EiE BN .

FEE-HEL BHEEBNFEER, RL L iR
MEEX XFHE/ % MEXEX  ERE/%

e 60(3/5) [izg2] 60(3/5)

44y 80(4/5) —> 44 80(4/5) ——>
& 20(1/5) =5 20(1/5)

B L B 12

REEX XF¥E/ % BEHEX XIEE/ %
BE. 49 7 BR,F9  40(2/5)
e, EB ? _ B8, &h 20(V/5)
£ B 2

BHET R L RAK (A, 49, 5H),E
RHEXFEN O, RNHE&K M

BIR S -

Conf(E® = >4%) =P(HE,4F9)/P(EE)
=40% /60% =67%

Conf(E@® = >%MH) =P(EE,EH)/P(EE)
=20% /60% =33%
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BEZ, MERELHEFX4PNHEEIEEFX
ERHRRRS B TEEST, RINT LU E SH44
BESRMNERINETIENVE,NEEFEEMN
SMBGERER, AFETNZ O ABEE, HE
& FEE,
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fAIFRER, R MERLERE,

LTk, R 2% E AR E S a) B 12 4R
BE ETORNIEAVNITUARFN R LR ESR
XBEAVNHTRE, B FERRBENME ZFRE, IR
FURBATEOR KEORBEOYR EEEN
HARIMEREARES £, AXFARITHRIHEZE,
RHEZFHARHARAARZRTERMAOR(BEIXNIE
MFELEEMERS) O—F, HP 4RI M ALE
A EHRIANANAS B, EHEE, T ARNNG
RARZBKEAR (REANSTHEHE)NHER
MAFRNGE  AITIPHRELSS T CRMBYE THE
RRERE
3.1 FTEERE, FHRARMCEKMAN
3.1 BEARFBREFE L BUE

ZARBDBAOREHNT .

Sum_price(B,,B,,--,Bn) < =max_sumprice ,

1 ,Sum_price(B,,B,, --,Bn) HiN M EHRE
P am & 20, i max_sumprice AN EHM1EZ
AR KRTREBE, ZEAEBURBER BN ERE,
X FRINEE, BHRARMNEBERN TN THA:

(1) ARERLEH, MR Sum_price(B,,B,, -+,
B,) > max_sumprice, #;B4,8,,8,,-:-, B, Bl B,,B,,
-+ By EfIBHEAART 88/ T 5 F max_sumprice,
BXETUARE K -TEF/{ B,,B,, B}, , B’
ERNBE , REEENHTRER,

(2) XXFMMA=>8B 1A= >8,,,B,. FAE

conf(A= >B,) =P(AB,)IP(A)

conf(A= >B,, B,) =P(B,, B,1A) =P(A,B,, B,)
IP(A)

=

P(B,lA) > =P(B,, B,1A) P(A) =P(A)

A

conf(A=>) > =conf(A=>B,, B,)

RIMRHRMA=>B FEHEERNBEENER,
AN S4B, MBEAFHHNHN (M A= >B,
B, i AT AR R/NEBEEMNER,XHF, TUHE
2 -TE{ A, B HE, UF FT—IEMNRE=4%,
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O GHENRLKNA) %RIEER http:/www.c-s-a.org.cn



2006 £ £ 4 H

WENARFENA

FHIEHNRAUTHAS M RER, TEEBFREIEN
U HNESTEERLER, AEAR, BRIMNTLUE
BEMNFTHEANFABEESEA— MK P D, MG
RN IR XY Z IR B 3R, XA T DURL D BB B M 13 6 B
6, B, ATRNRFEIEFSEEE RN
R, 8 MHERPEHLZIZ], fTIAT LR LEEZ
B, X 440, T LURL D R 8B AR RO B ), RS B R A&
BHE,

T, O ARt Aprioni AT -

BN FEFHIEE D; min_supt (R/NTH E T
&) ;min_conf( R/NBEERE)

max_sumprice ( §L /SN 1& 2 1B X&) ; onte-
cedent( B E MG H)

B %2, min_sup, min_conf, max_sumprice,
anfecedent £ R AFA N ;

Procedure Apriori_1({ D, min_sup, min_conf, max_

sumprice , antecedent)
If antecedent is unfrequent then
Return .
Select T from D where contain antecedent into D’
Delete from D’ where B S48 = = aniecedent,
L, =find_frequent_1 —itemsets(D’ ) ;
Delete T where not contain L,
Get —rules (1,10) /=4 LURE IV RERT
a3: bW
For(k=2;L,_,# ¢ ;X=K+ +)
{ Cy =Apriori_gen(L,_,, min_sup, max_sum-
price) ; =4 KTk
L, =Subset(C,,D’); //F4 5% K Tigk
Get -rules(k,L, ) ; //FEHEKERF
paal: oSl
}
Return;
3.1.2 ASFE CRM PR A
iz AR EE, BHEZARAXEA NS, F1]
AR B, X T B B R FaI~ f (L3
A BNTAS T ELE™~ (% 8,,8B,,,B,)
ZEMZ~GH A —EHBEE, N4 LI HREE, —

BMER~aA L BIRHEE, RN BESITINEE ™
E%(BnBz"”!Bk) a%%gERFF%(BHBu“'!Bk) H"]'ﬁl\
ERR . AEHELIR. IEREGHR~HEE, XK
SHIMBS = RBH, B ETURBEAOBER
B, AAREERNTHEER, EFNRS LT
o
3.2 EHAEE,IHRARMELEAN
3.2, EXRBEMEZIGH

B[O (B,,B,,,B,) = >CERFHE
ELRIHFRAR ARZHNT:

Price(B,) > =min_price

FHrh,Price(B,) 29 40 W & 4 9 A 1T — AT A%
min_price 31 M AT &RV B/ ME, SR IZEBB R
RIBEHANERRE. B TIAKI, Z# N5 4
NP EXRZHE, MU ELEX, B EZE M aT
HIREYER, BT AT K E A BER K, R

Count( antecedent) < =max_antecedent_count

H Count( antecedent) 24 #i N BT AY % 8 , max
—antecedent_count 9 LU 5T 4 B &R A E, B A AR
FEXFRIBERIELERRE

XN RFHRERRAR D T, (26550 F I
ERPREER, AR D AEEEENLE, TA
B, RBEENRER, BRFAESHT, RINTUFRX
FERF .

Conf(B,,B, = >C) =80% (# 1)

Conf(B, = >C) =85% (AN 2)

RESTUEBL, AUV ERAN2 BEFEX
B Ao T, BN AN A SGEE M, MU
B EREM N EER, —MUNEEESH
FHNBEEEZNR/IME. BERAT:

NFHRN C=>AHBGHERD .

imp(C = >A) =min ({5 ¢’ Uc,conf(Cc = >A)
-conf(C’ = >A) ), KIERBRIEEE FHFR,—
RBRERNHEARF 0, BAELRIIED, YSUHFE/NTF
O/, BERMEXCABMAEEATFURC LB RE
XRBFEES, LB ESEEANE, EHRIBLRER
XE, A—EEEKXTFO0,

Z AT, S ERNEENT .
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WMN-ESEEED, min_sup (TR/NIFHER
18) ;min_conf ({ &/NB {5 E iR {& ) ; max_antecedent _
count ( LI FT R AY B KX B )« min_price (¥R #7 %
Mg &N E) ; consequent ( B E MM EH#) ; min_
imp ( &R/NBUER) ;
wd % 2 min_sup, min_conf, min_price, max_
atecedent_count, min_imp, consequent £ Y Fr A
2y
Procedure Apriori_2 ( D, min_sup, min_conf,

max_antecedent_count, min_price , consequent, min_

imp)
Select T from D into D’ ;
If consequent is frequent then
Add consequent to L,;
else
return;
L =L, + find_frequent_1 —itemsets (D’ ), ///=
EE T mE
Delete T which not contain L,;
while(L,_,# ¢ and k < = AntecedentCount +

{

C¢ =apripri —gen(L,_,, min-sup); //=4 K
3
L =subset(C,, D’ ); ///= 45 % K Tk

gen-rules(k, L,,L,)) //FHEBBEEER
gz ep Sl
!
return;
procedure gen -rules(k, (K, LK -1)
for each cin LK
if consequent e ¢

conf =sup(c) Isup{c - consequent) ;

if conf > =min - conf then

{

max - subconf =0,

20 EER#EA Applied Technique

for all{k ~1) - subset s in (¢ - consequent)
if conf(s) > max -~ subconf then max — subconf
= conf(s) ;
> =min

if { conf —max —subconf) —imp then

% 4 the rule ¢ - consequent = > consequent;
|

f

return;;
3.2.2 #EHHELCRM RN A

HEREELFRE (WD), RMNITUSHH
EXmEiZ~RAR (W C)  FABERZE,
YR L = 5 (BY,B2, -+, Bn) O~k C — MK, M
MAHEX LR, T HENEiX~mR D,#fx
MmO MBRET o XHERER™ MBI NNKBAR
BARK, FEFRNREFERS, CRRBER LAY
RIANPHEHARER,

4 HRIE
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B CRM BB HBRIZMKRIE, TUB RN AT REHR
FaXHERARI R, YREFHRETKRTRE
MENFRER, EFRETAGSMUEE L EN
BEZFEMNER, NXLFLEZBRBEANBTE
EOT, BERFNALWRHEERRE BRI LN
WHREF N
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