¥33% F5H it B W I #E 2007 £ 3 H

\ol.33 No.5 Computer Engineering March 2007
B e XEHS: 1000—3428(2007)05—0029—03 SCRRFRIDAD: A hESHES: TP3LL
( ( ) 102249)
FP-Tree

Research on Association Rules with Upper Bound Constraints

GONG Yu
(School of Business Administration, China University of Petroleum (Beijing), Beijing 102249)

Abstract This paper discusses algorithms for association rules with upper bound constraints. The definition of upper bound constraints is
presented, property of frequent item sets which satisfy upper bound constraints is analyzed and proved. And an algorithm of association rules with
upper bound constraint is presented, which is based on FP-Tree. In this algorithm, the method of test in advance is adopted, which can reduce the
cost of item set test, boost the performance. Experimental test show the algorithm is quite efficient.

Key words Data mining; Association rules; Constraints

P(X)=(2_p;)xCount(X)

Bose Mahapatra 63

g 20%
Ro ey oy
minsup minconf
P(XUY) <R,
1)
)
[5]
(" Sum(l.price) >100)
Sum(l.price) x I.Count >100
[1~3]
[ 1 X P(X) <R, X
Sum(l.price) x |.Count >100
1 P(X)<R, (2_p;)xCountX) <R,
ijeX
Count(X) <R, /(> p;) 1
1 ijex
D I ={i,ip.ni,} 1 Ro
P={p, P, P} P20 I
Pj ij ( i
) k- X(X <) D (1976 )
Count(X) X

2006-03-09 E-mail gongyu_arm@126.com
— 20—



2 X P(X)<R, X
X Count(X) = D]
xMinsup X
Count(X) <R, /(D p;) X
ijeX
R, /(. p;) > Count(X) 2| D | xMinsup 2
iJEX
(2
2
FP-Growth  [®
[6] FP-Growth
FP-Tree P FP-Tree
P
1 1- In FP-
< Iml : le' Imz : Cm2""’ Im(nf].) : Cm(n—l)' Imn : Cmn >
Ii(=12..n) C,(i=12,..,n)
I,(i=12..n)
le 2 sz 2 Cm(n—l) 2 Cmn
x(x Q{Imllmn}) Cmn
FP-Growth
le 2 sz 2 Cm(n—l) 2 Cmn X ;{Im' lmn}
Count(X)=C,, n- X FP-
1
Iy FP
<1,:31,:2,1,:2> {I.,1,} 2 {l,1,0.}
{IlYIZ'IS} {|1,|2,|4,|3} 2
1 1- I FP-
< Iml : lel |m2 : sz""' Im(n—l) : Cm(n—l)’ Imn : Cmn >
I,;(i=12,..,n) Cni(i=12..,n)
1:(=12,..,n)
cml 2 sz 2 Cm(n—l) 2 Cmn
1y FP- 1 (k+2)-

U e T FULN g 3 k<q

k+2) - UL Ve T FUL 3
Cmq :Cmi
{adU{l e T FUL 03

k<i<q

Kk
Cmq X(z pmj +pm + pmq) 2 RO
j=1

pmq < pmi c =C

mq mi

k<i<q 1

k Kk
Cqu(Z pmj +pm+pmi)zcqu(z pmj +pm+pmq)2RO 3
i=t =1

k
Cou (2 Py P+ Pu) 2Ry !
=
{Im}U{|m1’Im2""’|mk}U{|mi} k<i<q
Cro =Co 1 n-
FP- 1
Ro=10 P1=2 P,=3
P=l  p=4 FP-
<1,:31,:2,1,:2> AURIP Y
{|1’|2’|4}
2y FP- 1 (k+2)-

AU s T FULT 3 k<q
{I m}U{|m17 Im2""l Imk}U{Im(k+1)}""U{|m(q—1)}U{|mq}

{Im}U{Iml’ Im2""' Imk}U{Imq}
Cmq X(i pmj +pm + pmq) 2 RO

pmj =0 {Im}U{ImlvlmZ """ Imk}U{Imq}

{l m}U{l ml? Im2 """ Imk}U{l m(k+l)}""U{|m(q—l)}U{| mq}

1 1 {Im}U{ImI'ImZ """ Imk}U{Imq}

{I m}U{I m1? Im2 """ Imk}U{Im(k+l)}"" U{Im(q—l)}U{I mq}
C

mq

{Im}U{|m1' Im2 """ Imk}U{Im(k+1)}""U{Im(q—l)}U{Imq}

2 n- X
FP- 2
Ry=10 p1i=2 p,=3
Ps=l  pe=4 Iy FP-
<l,:3,1,:2,1,:2> {12, 15}
(UTIPR VR P
3
FP-Tree
UBC-FP  Upper Bound Constraints with
FP-Tree
(Y 1- 1-
2) FP-Tree FP-Growth
FP-Growth
©) FP-
D {0}
2 {1}
{lnlm} n n>2
1 Crn {.} 2-



Cin {I.} 2-
2) {1} Lr
{1} 3
I linn 1 {1}
{lo: 1o} Lr
1 {ln: 1o}
Lr
1
{,..1..} I=4 5 n-1
In lon I-2
{ln T} I-
{ln: 1o} |
Lr I-2
{ln: 1o} Lr
I-2
3) 1 2 Iin
Inn
4) {Im’lm(n—l)} {Imvlm(nfz)}"'{lm,lml}
1 2 3
FP-
(4) FP- FP-Growth
(2) FP-Tree
Lr
FP-Tree FP-Growth
FP- FP-
FP-Tree
(1) FP-Tree
(2) FP-
3) FP- FP-Growth
4
CPU P4 1.6GHz
512MB Windows 2003 Java
FP-Growth
18
175 40—+ "%
17 "/./

16.5 /

16 //

155

15 -/'/

145 -

Yl 2 s 45 67 8 8 10
—— —=— UBC-FP

1 UBC-FP

4.6MB

10

100 7
15 10%
1
1 ( R, =0)
UBC-FP
( ) UP-FP
2

21
20 A

7 1: M
TR
17
16 \
15 \Af

14
2% 4% 6% 8% 10%
—Ix— UBC-FP ——
2 UBC-FP
2
(1)
()
10%
UBC-FP

1 Bose I, Mahapatra R. Business Data Mining: A Machine Learning
Perspective[J]. Information & Management, 2001, 39(3): 211-225.

2 Srikantm R, Vu Q, Agrawal R. Mining Association Rules with Item
Constraints[C]//Proceedings of the International Conference on
Knowledge Discovery and Data Mining, Menlo Park, USA. 1997:
67-73.

3 Ng R, Lakshmanan L, Han J, et al. Exploratory Mining and Pruning
Optimizations of Constrained Associations Rules[J]. ACM SIGMOD
Record, 1998, 27(2): 13-24

4 , , . [J1.

, 2004, 30(15): 78-79

5 Lakshmanan L, Ng R, Han J, et al. Optimization of Constrained
Frequent Set Queries With 2-variable Constraints[J]. ACM SIGMOD
Record, 1999, 28(2): 157-168

6 Han J, Pei J, Yun Y. Mining Frequent Patterns without Candidate
Generation[J]. ACM SIGMOD Record, 2000, 29(2): 1-12.



