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Support( X DY)ZIX—DY| (1)
[ DI
Support(X 1JY)

Confidence(X = Y)=
Support(X)
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coffee = milk [support=40%, confidence=67%] .

# 1 A 2X2 contingency table for two items.

coffee | coffee me
milk 400 350 750
milk 200 50 250

> 600 400 1,000
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milk = bread [support=35%, confidence=64%] .

# 2 A 3x2 contingency table for three items.
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(XA €5 CpF RHSH B { Y JRenissf o b2 #h o d 0 AR AT 1 f i
HEEREF(REEATLER D fEATAER) > AL RG R EPH i(log)
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2% 4. (Importance; *F 7 ) BER AP F & BIERR{X=2Y) 0 2 H a8 enf Mo
BI{X =Y ) o Bl E B EALR] (XDV) ehE & B2 Ko™
Confidence(X =Y)

Importance(X = Y)=1o — 6
8 Confidence( X =7Y) ©

Confidence(X =Y)
Support(Y)
Flee o BB ARARNX=2Y) P E & «'f?] % (Importance) 7~ ¥ F_ & 4o
lift(X, Y)XSupport(Y) o lift(X,Y)
lft(X Y) % Support(Y) lift(X,Y)

? B2tk IR E 2 LfXY) =

Importance(X = Y)=log (7)

ol 4 RG] 30 8 2 AT 3 ) 2 95 B IR {milk = bread [support=30%,
confidence=67%]} 1 % {coffee = bread [support=25%, confidence=63%]} ° “f gtz ek
A TS 8 M IR A R eh M SRR © ( milk = bread [support=35%,
confidence=64%]} 11 % { coffee = bread [support=40%, confidence=67%]} - F|* > 3L i@+
o oA Importance(milk = bread) = 10g(0.67/0.64)=log(1.05)= 1.99% r: %
Importance(coffee = bread) = 10g(0.63/0.67)=log(0.94)= -2.67% - ¢ } it i€ & {1 ip 4k
(Importance) » i {8 & @ 1 M B P| {milk = bread}2_& & i B 4 LFLF'J Fla vt &
1 (Importance) = ** 0 R m » & B B2 P] {coffee = bread} * 4_& & chi E‘iﬁ%ﬂ‘l ' FE U
g & M (Importance) | 3t 0 o “,% gz ek o B ERHLA (milk = bread} <€ & 14(1.99%)+
B B LR { coffee = bread} cnE & }4(-2.67%) > F]t > M B 2R {milk = bread} ch& & [
w -
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HARMEL D ’*ﬁ #& Apriori

d > TARM ;% & ;2 » §_r/ Apriori @?"ﬂ E R BT E I 3o
2 ;FEJ p IARM /:ﬁ‘—'ﬂ/z‘ °

R A o Tt 5 311 L A % Apriori JF B E 0 3.

- ~  Apriori ¥ & 2
Apriori jF ¥ & & A OB IRRIFR IR A2 A A B AB L (DDA
PR EQ)AZ BMEP o 11T EP Apriori FE 2 HEFMK-IE P B (kST 0B
TR e 3R
FohAFHAD B
(D). HIFHAD F e Fs0 MBLERES
2). s HNEABFR2DEPARR DI &y BESHD F
(3). F|%rd (2)%5 VERIE R o BTG e RRehI B B 2 F FELF AR AT
Bdos > REF LB E 0 B THH [*% o
4). Flebd Q)ripPamm p L34 iﬁx AFER Ifmkrf*b)]*%\ A BAEIE P B

(5). ¥+ g)“%‘?ﬁ BHEIED B EREZALFIED EL L o
¥:ﬁ%3éi%%%m
(6). #4715 BHE k-78 P (k>DITfE =+ X—Y - X, YOI ¥ XNy=0 -
(7). %73 2R & ? REB RO R EFERM S ZMIBRP -
BESR o Apriori B TR P DL FR-T 0 R ERT u;@,ﬁaa\ 5B E R A RD]

,’ln*v ’ﬂﬁré%ﬁ*?m PR E R EDRP] R ERS I F 0 R R AT

AP R R (correlatlon measure)iE 1} &  Ap B L OB BRLA] > i @Y £ R
(importance measure)3y 1 7 £ & A BP0 AT Y AT D hE & P A 1 IR
AER-G R ﬁnﬁ XS E e ed R M RAE &

= -~ IARM # & ;2
AFESEA LA TR N2 ITARM 8 2 i@ e 58 A g5 ey

& Apriori 522 JARM F 5 2 hi 8 o 3 —fg g B B fpde

(1) § B B34 P (Negative association rules) : & % Apriori JF 5 2 * St F 35 0 BB AR
(positive association rules) > @ 7 §_f BEERRLA] o AR > f BEEEAA] L Aol TR ERARLR
- HREFF B E cTARM [F 52 P38 % AphE oo BE2RA] 0 35 f BRI en
FRBEGCRE 4T & 39T o

(2) 4p E 2 B(lift) ' TARM (7 5 2 B * 3038 Fendp b Glc(lif)fe A * 1§78 M B RP] =
I P (LHS)’ 5438 P (RHS)2Z FFerndpBEAR R > ¥ M P A FRZ2 T R 5 A#HD
Apriori & & j* % e

(3) £ & {245 t(importance) : IARM B EEY £ R 4p #k(importance measure) T B
BRPhE R M B gt LIFRZ (= =B A i’\@mAprlorl ok JNPE ’]‘]&

4@l 1977 IARM jF 5 2 4 = 4 AHFs AE L (DI F R A E- R
PRMAPREOAFR -HIZMAEL CFAAZAP FERLS kTEERAD E G
AEENAFRD PN AT RPERE( ORI Lo E I AP R Lo &
HAEZRBPEERSU+DFEER D FE Cryy o QFI* #1503 R B I DFAEIE P



B L &2 & B IRRI(PARs) » RRIEE & 2RI B AT (o) & H7E 45 o 5 2t
2otk gt Bt B agp B Gl A T L GFE BB ALR] 258 P (LHS)# - 38 B (RHS)2 ¥
SR ARRE > TR0 S FE Ry TERT LG B AMBERIEA P Fnn BB
Hp] e (3)A 4 f B IALA(NARS) M s (S E £ 8 M B2 * o (DA 2 £ B chif
ERALP] DT BB f M IARA chE s R o LT M ERARR hE B M o B A G E
NE & o B .

Input: A database, Dg; a predefined minimum support Oy,,; a predefined minimum

confidence O,,; a predefined minimum correlation Oy4; a predefined minimum

correlation Gjmporiance-

Output: A set of association rules

Method:

// Phase 1 Call the Freqltemsets_gen Subroutine

(1). For each item it;, calculate its support.

(2). Check whether the support of each item it; is no less than the minimum support
Oyp- If 1t 1s, put it into the set of frequent one-itemsets (L).

(3). Generate candidate set Cy,; from L.

(4). Compute the supports of all itemsets in C and determine L.

(5). If Ly is null, go to phase 2; otherwise, set k = k + 1 and repeat steps (3)—(5).

// Phase 2 Call the PAR_gen Subroutine

(1). Generate positive association rules from all frequent and relevant itemsets with
the two thresholds O,y and Oy

// Phase 3 Call the NAR_gen Subroutine

(1). Generate negative association rules based on both the positive association rule
and its relevant-frequent itemsets.

// Phase 4 Call the [AR_gen Subroutine

(1). Determine important association rules by calculating the Importance value for
from the positive association rule and its negative association rule.

B 1 IARM /% & ;2

N Er

AT I B F S BIRE 0 N ERE IARM R B 2 haske AT Y U AT
RO L RETHRESH B > FaFT AL 77506 L FH AR S
AR REFTR S 0 T e’ 4o 1 (1)CPU 5 Intel Centrino 1400 MHz processor ~ (2)
=8t 512MB %2 (3)# * Windows XP £ % % 5%

A e E R B 0 ¢ 5 0 (1)R1% TARM % 5 % 7 b £ 35 R (0,,) iR T a9t
AR (2)%3 TARM (802 &7 b L3R (Ou)Fin T ang #5300 & B (3)se3h
IARM % & ;2 &7 I 49 B (3 8c(O) Fim ™ enBl B2 R 8 > 12 3 ()5t JARM j7 8 2 &
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Abstract

The use of bundle pricing and promotions has been a common marketing practice for a
long time. Recently, They have been used extensively and more frequently in online retailing
to boost sales. Association rule mining is an important data analysis method that can be used
to discover associations within data. The support-confidence framework is used by most
association rule mining algorithms. Generally, a lot of interesting rules can be found by
setting low support thresholds. Although, the support-confidence framework can filter out
many uninteresting rules, many rules uninteresting to the users still remain. Besides, which
rule is more important for decision maker for making marketing strategy, such as bundle
promotion and provides the best possible purchase plan for attracting the consumers? For this
reason, this study proposes a new approach to discover interesting and important association
rules from relevant itemsets. First, a correlation measure is applied to augment the
support-confidence framework for discovering correlation association rules. Then, a new
criterion, named Importance, is applied to augment the support-confidence framework for
discovering important association rules in advance. Experimental results from the survey data
show that the proposed approach can help to discover interesting and valuable association
rules with a high correlation for decision maker for making marketing strategy, such as bundle

promotions.
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