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A Novel Algorithm for Mining Frequent Patterns Directly in Trans-Tree

FAN Ming WANG Bing-Zheng
(Department of Computer Science ,Zhengzhou University ,Zhongzhou 450052)

Abstract Frequent pattern mining plays an essential role in many important data mining tasks. FP-growth is a very

efficient algorithm for frequent pattern mining. However, it still suffers from creating conditional FP-tree separately

and recursively during the mining process. In this paper, we propose a new algorithm, called Least-Item-First Pat-

tern Growth (LIFPG), for mining frequent patterns. LIFPG mines frequent patterns directly in Trans-tree without

using any additional data structures. The key idea is that least items are always considered first when the current pat-

tern growth. By this way, conditional sub-tree can be created directly in Trans-tree by adjusting node-links and re-

counting counts of some nodes. Experiments show that, in comparison with FP-Growth, our algorithm is about four

times faster and saves half of memory; it also has good time and space scalability with the number of transactions,

and has an excellent performance in dense dataset mining as well.

Keywords Data mining, Frequent pattern, Association rule

1. 5]%

SRS BY 2 48 R S B I D21 M 3 A DL R
R ERARC S LT ENESETFOEESR. KN
B3, i m BN =R A Apriori MM R HBGHE X
(SRX6D. EFTERAXEHBEABRR - E—PTR
EAES X, W E MR E M b RIS AR K
BED k (9B MRr=A  BE k-H 1R TR, RN
BEEXREERLETRETRAKY , ATTICIE B SBAETIN X
KENEHTERGR - BESERARERTR GER AR
B LREFHRETRETRIAES B, TR K
T I/0 4, T HBE ARG CPU BHAEAEH B E KK
RETR IFHNRLUFERRARKEAARNEFER B ENHK
HEIRET X B FF g S HEBN .

FP-Growth JikU R —Fp 2 TR 003 B is in
Wik, &K EARFTF Apriori 89 4R 3% 7= 4-8 & J7 ¥k FP-
Growth ik AMER KX PHPIBE . E— K QHNIEE. B
BRI W IR BR B, R A K AR R SR
e, et 4 B FP-# . th T FP-W AR T BT 3R
KR HEHPKTREGEWMIABMELE FP-W b f7.3X
(7169 ¥EBEBF R R B, FP-Growth Mkl Apriori Wik k—4
BEE.

R, BT ESER TR0 83 BB R4 FP-
B HSMAEEN KR E AR — 8 &4 FP-#,FP-
Growth WLy B S SR HIRR 6 1 45 51 R 2 3 1 BE RIE
MRIEFEKBAN, B ERT T A KK B8 B, i =4 30
TR S A AR LA+ 75 H 8 &4 FP-#, %
R AR EMZ(E.

HTREH MO RE RS FP-#, A THRHET —HERE

FE Trans-# | 3% 38 58 % 85K 09 37 W ik LIFPG (Least-Item-
First Pattern Growth) Wik, Trans-BW(E X EHEI P/ HOIR
—FEEEFHRRH.FHES FP-R L. BRERINE
E . B 5 BB ARTH R AR/ e KA
RS RALHERS , LIFPG Wkl 1 % Trans-Wh P RHEE
MY SEEEAE Trans-H PSP E RN, MABRE AR
Iy BB LW EREBT TR U LIFPG W3k BE K £9 FP-
Growth WL M3I~4E. MM ENEHZT @ KT FP-
Growth Wik —3d X F R ERW M. LIFPG MWL B E
meB¥.

2. (o)A

WHME I={z, s zu}, — P BFHREERRHD
TDB={T\, T:, - Tw}, RF T.CI B— 1+ B FH JHRE
BHI—ATRIRARX.FHFTHITHMX KEMNY X
TEEFBEBPETDB , S3FR X HEFHIBHEHD X
TE TDB X #4518, iCHE count (XD, X X FEERRD
support (X) = count(X)/N, ¥+ N R TDB + B HH I H.
£ EHE M TDB MR /N FF BB {E min_sup, M X
RHENY HINY support (X)) Z=min_sup.

B RANEIFERME min_sup HAFRAREREE,
TR /N FFEEH B £=[min_sup X N].

ERFBEEFZERRRGEETUMRY. S 2
¥ 54 B TDB FB /N F5 BE B E min—sup, I BT H
b 3 5o

BT ET R TRE RSN, H IS T A R,
RNTEBEL KA TN (R, mRXHEE RN
T s 41 & SR XK (G15E , Apriori £ SRR MR —MKRE
Xk B RREES T e K BN G+ DAERAART

EXHTAEMSPNFEE R ARAHSEES OB ES.0111060700,0211050100) 49 FEH) .

+ 117 -



http://www.cqvip.com

FERFE K. FA Apriori R, RATITUAA XM R =R -

HITWR.CTIPHBEETN item (1], item [2], -+, item
(max], MISMETE B IR R AT LUE L MineFPs (. maz)
WAmMTFTIRER .

Procedure MineFPs(FP, last){
if (FP+{étem [1]} is frequent)then
Output FP4 {item [1]} and its support;
for =2 to last do {
if (FP+{ item [i]} is frequent) {

Add item [¢] into FP;
Output FP and its support;
MineFPs(FP, i—1);
Remove item [ from FP;
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procedure create—node—link(7") {
for (each child N of node T {
totalent [NV. item] = totalcnt [N. item]+ N.count; // accumulate
counts
Insert node N to the node link pointed by node-Zink [ N. item];
create—_node—_link(N); // create node link recursively

1}
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Procedure MineFPs (FP, first, last){
while (totalent [ first]<<€)do
Sirst= first + 1;
Output FP+{ first} and its support totalent [ first]/N;
for i = first + 1 to last do {
if (eotalent [{1=6){
Add ¢ into FP;
Output FP and its support totalent [i]/N;
Build _ST (FP, first);
MineFPs (FP, first, i—1);
Remove ¢ from FP;
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Procedure Build_ST(FP, first){
Let 2 be the minimum item in FP;
for i=first to k—1 do
Clear node-link [{] and rotalent [];
for (each node N in node-link [2])do {
basecount = N. count;
Let M be the parent of node N;
while (M. item= first)do {
if (M is not in node-link [M. item )then {
Insert M into node-link [M. item];
M. count = basecount;
}else M. count = M. count + basecount;
totalcnt [ M. item] = totalent [ M. item ]+ basecount;
" Let M be its parent;
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