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A Fast Association Rule Mining Algorithm Based on MFP Tree

LI Zhi-yun,ZHOU Guo-xiang

(School of Computer & Information, Hefei University of Technology, Hefei 230009, China)

Abstract: Based on FP_Growth algerithm of association rule mining, this paper presents a new association rule mining algonithm called
MFP Tree. The MFP algorithm can convert a transaction database into an MFP tree through scanning the database only once, and then do
the mining of the tree. Bacause the MFP algorithm scans a transaction database one time less the FP_ growth algorithm, the MFP algo-

rithm is more efficient with time.

Key words: association rule mining; MFP tree; MFP algorithm

1 ] &

S £ 4590 2 M4 42

R T KRR R E
e RN BN R T

R

iUEoE T AR
1 FP_ Growth B3],

Apriori B B f# K
Growth B FE

ZHMERANES

RHBEERAAEZ
& > (84 AR 5 L BE B A
AT 5 AR
L8 1% & Apriori B &

"7, KEHBEARLK, FP_
TFTANEEEEEPIZHEA /KB ELEK

MMM BEREA . ERNZEIELRES, HE L

. AR B EANEEE TR HERTHE
FE,RIEL M B min_ sup(B/PZHFEE
B EFBIRE AKE LE, WE

S XTI R Fp — tree 171218

h

KERHLI

- 55 58

)E

I LR R)E
? Fp — tree; B
, 3% H BB R AR B AR =
AT RERSHEA UREF VTR T EE

P 1Y

RE FP_ Growth B ¥ 89 R B AL I 4725 98 R 26

Apriori BE: B, BREMABTEAH —KE

YR H 2006 - 08— 16

EBEBN =199 ), &, ILEREBB A, M
AL 5 0
.

55 BUHE

B BRI
WS, BT AL S

FE.RE LR,% k{1

tree,

R

EREEEE

et
HT —

U045 B B X B
AR S XBE AN IZ AR, Hi, ]
— M PR Z 8 MFP B9 52 B &L ) 42 48 B 7
MFPEZEH 2 NMEALATE. —BH

AR Pl E

W(T

R R i
bR B4 3555 B3
L5 B4 e

E T 1

HY

5 BHE
FRA MFP #}) , 3

FH R B

i 55 55 B FE
R R T

NESER /G @

‘-u-: %-&
, il

THBA

35 R

7= K

) Fp -
AR, R

~ Fp — tree )

-

item (H ﬂﬁ@%ﬂﬂ”@ ,__-%%‘“ﬁ WPW })kmﬁuyf;ﬁ

A] 68 B B HE ]
B &I E

125 3 BY By

& 8B FEH
] o]

5 FP_Growth B 548
1k, R A 38 & < BRI

21mm§ﬁmlﬁﬁﬁ

2.1 8

RIE N

H,, MFP &

G 1B SRS Dy JB T AR 5T R B0

PR BE T
— AR R
ARHEF, 1 A—EfLBE
HEBIEE
SAET 1,2 15,0 %

T001

3,

VRS

DU]

- 55 BT P
R E 1L AR5, TOO1 FH XY R AY 38
AR item KA 5 BT HE

H H

Afi%lﬂiﬁﬁﬁ P — %*TT/\D
BFE T -2 5 ABHEE item 9

1




5 6

BT R R T MFP 89 R3% 5¢ BR AL I 42 48 58 vk

-95.

21 FHEEEE

| TID List of item_1D’s
T001 11,12,15
T002 12,14
| T003 12,13
| T004 11,12,14
| T005 1,13
1 1006 12,13
T007 11,12
TO08 11,12,13,15 !
{ T009 11,12,13
% X 2: MFP Ahﬂs;’a NULL F#R%5 50
BIWEESHE, B— 1SR E n MEER(n =
0,1,2++), & n —OEDL WixGE SIS S, BT
MFP T 38 — 3555 OB e , I8 0 45 150 PR 48 O o
) item KIS F R, BRIBRG R, B—14 5 H L.
count 1 Ii. pointer 2 ™ o HHF Li. count Hi%

R B BERAHRE

item V8, bR/ TE
S5 IJOmter J 18 J_Jﬁﬁa =

B4 S Ti A —
g R AT

EX 3: BB HEA Co TR MFP R — 45

=

R C K% AARIR, ZEAR IR A A
—*ﬁiﬁﬁﬂ*ﬁf* HERHEEE, CBELTHEEN

IFEEPH

Ii. count {Ho &— 1\/[17P7F“3L ﬂﬂlﬂ lﬂfﬂ‘m

O null

[1(3) / \ 12(3)

22O

15(18°
- BH1 MFPHARIZEL
14,15 B4 5, I _FBRE S BE.

MNMESTER 4 NH S

Sue)

F 15. count=1,15 B2 L MBS0 11, 12,15, B it 3
A ANEA SRR 15,121 (1),

(15,11} (1), {I5,12, 11} (1), {12, 11} (1) ; 14 B2 10
R 2.4, 4. Count=2, M 2 MERERBAE

B. 114,121 (2),

FEX 4:3F TL B —384H\F], B b

-NTCERY

5 10—~ MFP #8945 5, 185 5M 45 5 — —XF bl o
FE X 5 RERERKE CF, %Amﬁﬁ Co
2.2 HEMIERE

MEF
ZE

Bia Wjﬁ MFP mv‘m%‘“ﬂ MFP #4f ¥ &R

(1) H1E MFP #%,

BT RO

- HSoE MFP
#EPE D BISE

-
RN BHIEFEP RS —

MRS S NULL, R E B E &5
R Hoid A B MFP e 36 A
1 item, & MFP B gy #8 45

SRTES item W MR T4 5, WE X F AR
ICEUEH (comnt ) LM 1, EMERE S TERE—FH
T4, LA item MR SE I FT Q& F 45 5 B IR;

RIGUBIE ARG S A FRBR, BiIEFFHT—1
item & _E IR RIEA B M P M EER , FEICR®F

BIFTR item BB IE
/\L Ec %% .

HAB MFP # e,

B\ 25 55 SUHE I
H Etﬁﬁiiﬁ)\iﬁ% E@Jﬁﬁéﬁ’é FRIIC R 2 W

A B MFP # 7, 52 i, — 4k ic % 3

= D FEUR —&iIC R,

D ¥# i, MFP #f, Mmﬂfff*ﬂféiuﬂlﬁf* ﬁﬂﬁ &R Xt

H jtem Z|B

Z I, 7E

& bt
K 2 fr7sR MEFP

—&KREFICR,FARETRRITR
fLBEAE B o HE TS SR L BE RN Y
ﬁfﬁ%ﬁﬁﬂﬁﬂ1%%#ﬁ#mmn>
MR S 184 S s —— X R,

B, R 1 iR

FEAEE D ]
W, 5 55 1 Eﬁ!ﬂ%’%mﬁﬁﬁ{ﬁ

FiZEE SR L. count ‘[E[f’]

o | A Jow | LD PR | e

B2 F5#BEDHBAYN MFPH
(2)3Z#E MFP #f
WMTLERPHE TR, BRI ITRIER M5 S
FIM 45 85 B NULL 9 3842, SRR Ea %

=87
AE@*TT/\*”TE&{E
BEAECF,EFCF ¥

T4 (4 E NULL B4M), e X 3 R ES 4

%ﬂ%ﬂfﬁ R B E AREIRE
ZF MR AE (B4 S BIAR

FHE) , W#TE

‘% FERE R HEIRERFFEAR

B CEEANZEZN, 22 AR A S

IR E R & CF .

BIEGEN Fixie L i TE 4 R A Count
45 A Count B 5T , BRI M B A E
MFERNLEGER AL

R 3

N
TBIE,
ERES

RPN Lo E P8 i%

%4 S A R NULL, W

LR A ﬁﬁ@#ﬁ%ﬁﬁﬁii’*ﬁ LEAME R,

Xof H B B A% 1
ii_'?g%l‘o

TTRIFERIBAE, T, MR TL =+ /Y




. 96 - HENBEARASRRE

174

A -

e BRETLHNT—xR,BELRASRE.HE

PR PRTTRAPEEL , ERE MFP R 45 S 4

g
+ o

Bia, BA A min_sup H(E/DMXFE) B CF
F i BE /N T min-sup AT, X, B7E CF F§
SUR BT B IAR R R, KK AT 38 i Br 2 AR <
BRI , 35 7T A48 B B9 min_ conf(B/NEAE ) ik H
PR ERIRERAN .,
THEERN & MFP # (B 2) #4745 8 k9t

2,

TLRTPHWBE TRBH LB S A 15, A&
FRRE R 5,12, Mx3 ER/FETAHSEIIS, 2
(1), {15,111 (1), {15,12, 111 (1), {12,111 (1), BuBF CF
HhE HMUASHEHRA CF. REXWNZBE LN
ROHTEE ¥ 15,2, 11 8 Count HE 1. HTF 5 B
RS R BERAFEE, BHME TL 489X —
IREMTR. TLRP BRI MAE S 15, M1
BBEREEE15,13,R2,11 M4 EENEI EAE, 1T
HAXEA CF, A BEXBR NS, il T IS
AR LE R 13 TRAMF 48, iU AR TL R

fREH, REERE IS M B mENE R B, A

"L_

ST R RAE, B, M CF BB BT
min_ sup{ 2=~ min_.sup“"2)l§§l?ﬁ o XTH 2 FrasH)

MFP #4858 38 CF INF AR

CF=1{13,11}(3), {12, T1} (4), {13, 2} (4), | 15, |

21(2),{15,11}(2), {14,12} (2),115,12,11} (2), {13,
2,11} (2)}

3 MFP &%
3.1 ¥ %
MFP BB RIB I T B -
WA FEFPIEE D, min_sup
Yo B CF
ik
(1)¥E MFP #%,
IR RE S NULL;
1TFF D;
While(not eof)
{R= SHIIC¥;
call insert_ tree(R,NULL) ;
DRI TH 14L;) _
Procedure insert .. tree(record, root .. nod)
{while (record< >®)

{ first = re Item;

| M record PMBRIZ Item;

JEEX I3 %W%ﬁﬂﬂﬂ%&(m#ﬁ I3,12,11 HER)

32 Wik R RIETE R

if (root_nod FHFEWRE A first I F5E A a)

a.count=a.count+1;

else
(RIBARS A fist BIG K a;
a. count=1;
a. pointer ¥§ [[] root - nod; |
if (record = @)
{MER TL Zhigm izt LRSS NEE:E TLRP AR
HBEE K a 54T | |
(2)¥E# MFP B (tree, TL) o
While(TL< >®)
(B3 TLE RGBT E R o
#14 a3 NULL 3§42 k% SR G, Gy, o+ Cs
For (I=1;I< =mi;]+ +)
{Ci. count = a. count;;
Ci R BB MR A 4 & B PP HER
If (GiE€CF)
CF. Ci. count=CF. Ci. count + Ci. count;
Else
CiiZA CF; |
ZBE R E RS SR count {EIR 25 M5 S count fH;
If (a MAGSAFERMBTFERERARRER)
- TLHIEM a G5 KT8 EHE M a FILEE R
Bee -
© MMBR TL SR o B ROIREL )
ﬂ%_CF  count {B <min- sup BIH G ;

3T Wi MFP B 5k 89 L hRE 800 , 2 FRE A9 3K
WEIRIE T , -l MFP B H: M1 FP_ Growth B3 4351 %4
—SCEO A MY 3595 204 PE 2 47 A6 /R S BB BT ) 45 4 I 3K
RE W AR AR R R AR R K EHEE,
mMFPEERIZEHET AR 20%. 5 MFP & &
R T AE JRUH B 40« 55 45 504 PR 4% K i, MFP 3803 19 B
] 3 g — 2B 3 hn

HESFPHEERK UETHEUEARENITEN
NP HE— N SENRIEEX MK MFP #Et, 774
FHFBEER —E RN 2B RN FEIERE, R
& B —TENFFHEST N MFP &, %48 H MFP #
RIBRERAGEA—T BRI FC, BJGHX FC #17
A3, RBI A RRER A, Bk, MFP B 58
F X KB 55 8008 FE B9 R B AL T 425 408 o

'\.._

4 HRIE .
RECHRIZH A A BEERLHANME, Eﬁ%#ﬁ
WA E . b TR A 5 SR AL R

K, REMUNEREZERETHERESFNEE,
(F#% 100 ®)




. 100 - ' HENEARS R

f& | 17 &%

F1HENMRFE, R [13] P LEM2 B A] 15
) 7 0B LA RN 18 BN 4 A8 B 1
R2FFANEZ N FR—BREENS, HEE 1
ARRRER, A—BOT R B E B EE T
ﬂﬁkﬁﬁﬂ%%ﬁﬁﬁ&%ﬂmmﬂmiﬂmw

|
A1 R=EH
22 ZIAETHEEANE
e RS H B4R WEE  ERE
1 (ai,1) A (a3,1) = (d,0) 1 3/14
2 (a,1) A (a3,0)—>(d,1) 1 2/14
3 (a;,2) > (d,1) 1 4/14
4 (a;,0) A (a4,0)— (d,1) 1 3/14
5 (alro) A (d4,1)"+ (d,O) 1 2/14
4 HFIE

R RS, U‘mﬁﬂi%iﬁﬂﬁﬁﬁ HEWNE X
{58, BT FRIF R R, A5 8 ok St , 3¢
R IR BRI AN . SEBI R R, ZH

EAMNRFRPERB/DREAMBO T —FERE

Ik, 3 BT ¥k — 5 b R RS 4R 00 4 1 4
o

BETR: _
(1] Wu XD, Urpani D. Induction by attribute elimination[J ].

[2]

3]

[4]
[5]
[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

IEEE Transaction on Knowledge and Data Engineering,
1999,11(5):805-812. |
WEE,¥ .88 —MFnETHERENEAEE
211, BV T#,2003,29(4): 70— 71.

B, FTEE,.Z B. —ME T Rough Set it /& I
R R AR BT L] AR, 1999,10(11): 1206 —
1211. :

B EBABP F—BHERERFHAMNEROEEEE
J]. ARG TIT RSB FHAR,2005,27(3) :441 — 445.
HTWR,E EETHEENSTERRNBE TS
(7). 423 ,1997,8(6) :425 — 431.

XN, 2 A IRRWRIMALE A T]. A%, 1998, 9
(10):797 — 800.
Hong J] R. AEl:An extension mamx approximate method for

general covering problem[ ] ]. International Journal of Com-
puter and Information Science,1985,14(6):421 —437.

FEA. SRR (1], PR, 2003,
26(5):611 —615.
Liang ] Y, Shi Z Z. The information entropy, rough entropy

and knowledge granulation in rough set theory[]J]. Interna-
tional Journal of Uncertainty, Fuzziness and Knowledge —
Based Systems,2004,12(1) :37 — 46.
Guan ] W, Bell D A. Rough computational methods for in-
formation systems{ J]. Artificial Intelligences, 1998,105:77
-103. B '
A FREE.DUMYOHERLEPARAHEEENR
[1]. HEH TR 5N ,2002,38(4):98 - 101.
B, XUER, GRS — A ERE N max (0(1 C
IHUD,0(1 CI21U ) MREREARER]. R
Pl ,2006,29(3) :391 ~ 399.
Grzymala — Bausse DM, Grzymala— Busse J W. The useful
ness of a machine learning approach to knowledge acquisition
[J]. Computational Intelligence,1995,11(2) :268 -279.

e E e S A B E e e e A Aata At S e S L e B s T A S S e fts sa et S

(L3F 96 ;) |

MFP B R HE SRR EHE —IK, i i 55
PR AL MFP M, S5 X MFP M #7218, XK
K MFP BB BN IZ AT B R BB, E—
MY LRSI A A

Xk

[1] XUT9EN,ZEE. — BT FP_tree KB KB EMBEHE R
WAE]]. THAE YN F,2005,25(5):999 — 1000.

2] EER. BB SELHEFESERIM] R - HEX
= At , 2005.

[3] Goebel M, Gruenwald L. A Survey of Data Mining and
Knowledge Discovery Software Tools [ J]. SIGKDD Explo-

[4]

[5]

[6]
[7]

[8]

rations, 1999,1(5) :20 —23.

HBRE —FETFP-HKEFANZEHEERT] 8
PPl ,2003,32(6) :23 - 25.

Han J,Pei J. Freespan: Frequent pattern — projected Sequential
pattern Mining[ R]. In Technical Report CMPT2000 - 06, Si-
mon Fraser University,2000:6 — 12.

B At AR EBMAHEEE R ] AN T
#%,2006,32(1):116 —118. |

Han Jiawei. Data Mining : Concepts and Techniques|[D]. Bum-
aby: Simon Fraser University,2000:155 - 163.

K, R IEEHEEFEESEAM] LR :BFTL
b i At ,2004. |




