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Effectiveness and implementation of low frequency rule based on
Apriori algorithm

ZHANG Chun-sheng, ZHUANG Li-yan, LI Yan
( College of Compuier Science and Technology, Nei Mongol University for Nationalities, Tongliao Nei Mongol 028043, China)

Abstract: Firstly, the defects of classical Apriori algorithm based on global view and high frequency were pointed out,
and the effectiveness of low frequency rule of transaction database was presented. By constructing the rules of C4.5 decision
tree, that the low frequency rule exists in transaction database also was proved. On the foundation of this, a mining algorithm
based on low frequency rule of Apriori algorithm was given, which was compatible with classical Apriori algorithm. However,
it was not a simple extension of Apriori algorithm, it had broken theoretically Apriori algorithm view based on global view and
high frequency. Finally, case database was mined by mining algorithm based on low frequency rule of Apriori and C4. 5

algorithms, and the consistency of two methods and the effectiveness of low frequency rule were proved. Moreover, the

effectiveness of mining algorithm based on low {requency rule of Apriori algorithm was validated.

Key words: Apriori algorithm; low frequency rule; effectiveness; C4.5 algorithm; data mining

0 3%

RGBSR B L R — A/ DR, b s T
3 ML — RS B R 2R T S 0 R UK B
RRBMF; = BRI BEIRR EE

SR, BUSCAE I — 128 45 B P P AR AE RO AL SR —
SERRRIA 5 — 5 BRI h S — R E AR A
TERRATAL , AR 2524~ WUt 722 2 2812 45 5080 P O AU 5
HALGEET Apriori Bk A BEEUARAE & BUX L B9 77 42, X R
BEAEL Aprior FILIBRIE -

BT, 5T Aprion B3k MIBTFE LA KRS J2: [ B2 fi ] £
75 Apriori B35 IR I JR (Y , 1465 S ML F) B 2830 LU 8
T

TE& BBAEM I T T8 , Lin % AP 4R T 22 SRR LI
HU & B HEE: XA R BT 45 AR R /D SCRE , LA SR
PR DRI H) BRSS9 17 AL 5 {RLATD AR A7 A B IR SR I 2
SCRFBE A BRI , BOA N 22 3R BE B P 4% SORF I RE U O
W), 2-T 4 LA S B 0 B 2R B AT SR A A T S AR B A e/
18, 515 & R MRS T,

A3 Apriori BEEARSHLIN i % , B SE U Apriori Bk

Weis B #E:2010 —07 -27 ;458 H #7:2010 - 09 - 07,

TR A R, H 0 C4. 5 PSR 7 J B HE EAT ML U 4y
1, S ME R C4.5 73 RA B ME D Apriori 5 ¥k A 45
M EA Rtk 3 B4 i Apriori B 3 ISTHLIN B2 98 5
HE— i KRR AT U

1 Apriori & 3 1% S0 AL U 09 4 3% M

BUSEA: 5 355 HOHE PR AR Ok B SRR AL &9 3l R AR
BLR TR I RAIE AP — SR B AL

XS RIERER T AABIIE 61 4 224 1o
BSHATIZ , T B R R SR AT BT A
6], A 7 AR TR

RI1FR T HbEm BIRAE” 5L LiRNE: 57 W
LR

®1 “BlXE-SRE”5“EVRBES: FHITRIF

- s Bl RStk
AH /% A LBl %
5] 7 11 9 15
BIRATE) 7 100 6 86

MEAPATLIE W, 7e " 1 (BTIEAE) " R #aH A+
FESTE RO - “ & i (BHSE AR ) >Rl RBRer " N2 R

EEWE: WEEAFESRIIE (5 8 ) s AR EHFFTIE (NJZY07140) .

EBE T IRBE(1965 - ), B, \WALES N, B, Bt , REBTR 7 I - 0 2 BOR S I R A g
FH(1979 - ) %, WBEHEL A, PP, A 1, EEBTF 7 - iR

AR, Rk, BRI AT B

FEmiHE (1976 - ) , %, WE L



436 3 HA s

531 %

B BRI L (BFEAE) , TSRS ) I S FR B J2 min
{86% ,100% , | =86% .

[IRE I VAR 4 )R B0 R BB (= i (BFgE 48 ), Blk
S B SR BE R min{11% ,15% | =11% , 28 Apriori B
B RE MBI EE/NFETF 1% B A feisin ok, X0 2
BT Apriori A E SN, W EIHE BB K, AR K
BN 22 17 ELARMEIEA T 2047 o

2 CA.5 kst Apriori B R %I HL U B F B

DA 1 AR SR 2ot e S o P v 432 I R 4
WIZIETE, FRNA 4.5 B8,

C4.5 B IR s pn v e BT B 1 B4, BB O AE:

WEFETHNER, T {C,C,, Gt AL
Bn NFET— | .1, ’Tn} ,S IE!.%{JTJ%B@#ZIK%JW‘](C”
S) ESHET C WEAEE, | S| HES SPHAKE.

info(S) = - 2(freq(Ci,S)/| MBI

Ib(freq((C;,8)/1 1)) (1)
Hrrinfo(S) 2 S B,

info (T) = - 2(“ T, 1 /1 T1) «info(T,)) (2)

Hovinfo, (T) A T B o

Gain(x) = info(T) - info,(T) (3)
HHr: Gain(x) AHIEMEN , FTEEFE Gain(x) B KRB IEES
g

EX1 BTAmAREBERx(I<ism),p R
JRE oS A, WA T SRR B AR 5 R B OB
ﬁi“/l\ﬂn.ﬂljs Ep(%ﬂl sXaf2 570" xhph) —C; S B RO RE T
W RMAr 3B, C AR T A4

EE1 XNTEENEC WESET PHREEEY =
count HIHIFIZEEE (couns Hy &) , W — @ FFAEMI xp, —
C,

EH MEEMESET, B EW Gan(x) =
info(T) —info,(T) HH) info(T) B—EEM

H15%(3) B info, (1) B9ASR3Eeb Y (17,0 /1 11) 34F

RSB T, RS, KT Y, (17,1 /171) i e
X, THE%E info(T,) ,A(2) Al

n

info(T;) = — Y (freq(C;,T,)/1 T;1) -

Ib(freq((C;,T.)/1 T;1))

WAL, BEFRC MWEFET THEEME~ =
count BRI IR AR B , W freq((C,,T,)/ | T, 1) — 1, BLA
Ib(freq((C;,T;)/ 1 T;1 ) —0, X IR FE info(T,) MBI,
MTIAE info, (T) FIMEED, 3 (4) F Gain(x) = info(T) -
info, (T) WA, IR RN «, JRHERYHE 25 58,2, FEAILRR
P, xp; — €, I,

#ib 1 HRBERR SR C RSP xp, —
Cis%pp — Ciyoeyxpp, — C L, WAL (200, 200, 5,
%.p,) — C, —EML,

JER %xdh"Cisxzpz%ciy"’yxmpmg’ci BAL, RYE
FERL 1A%, RRRIR A, H I IR PSR BAR TS 5 R 2
M C B, BE X L, (%,00,%0, s %4p0) — C;
—SE Lo

#ie2 AEFDECHEFET FHBEER %0,

X %, = count,(1 < i< m) HIMBREE (couns; N
B) W —EFTERN (210, ,%205 5705 %up,) — Co XM
BEAFSFETHIN, 5 T, IR,

ER EESEKCHMEFET THEES 2 .5,
%, .4 % = count;(1 < i < m) HIHBREE (count, HH
7)), HER A Lxp, —C —EMor , FMHER1H, (5,
P25 s X)) = C —EHBOSL, X REM R, XEERW,
AR R, B AN ERA S E TN, 5 7, 1L
BT R

4 EITR B F SRR, W sk R B ] L
KMo

3 Apriori 5 kK42 48 B %

AT Y A9 BB R 2, 0 8 /N SR BE ROV, LAt
Y BEIE R 7= A A A A v, T A5 SR AN A SR , R R )
B, BE AR R

WH—BSBAEE S, E—BRFT 5 BN [ p% ,q% ]
(X R BHAR A —E ) 8 R BB/ R
BER <% , WHESTIS IR0 S2RF EE R A [p% % c% ,q% x c% |, H
F k-G MIREAE p% x % ,q% x %o JTELEZ Y, BT AR/
{BATEE R 54080 Apriori B¥LAGFEIUE AR,

s(AU B s(AUB) Xc%

c(A—B) = (S(A) - (s(A) :c% )

R LA G M Apriori B8, Y BE K LK B h
[100% ,100% | AF, BB 4 R0 Apriori B,

4 Apriori KA 354 5 & 4

BB/ SR RITE R [ minsup_l,minsup_h ], B/ S0 H
B Y8 B A [ minsup_con_I,minsup_con_h] , T /NMEFEE N

. 1
minconf " o

1) S8R E LR ETE .
/AR D, B/ NS BGE R [ minsup_con_L,minsup_con_h |
/7 BB E L

for all 1-itemsets do begin

if sup ( l-item ) > = minsup_con_{ and sup(l-item) < =
minsup_con_h
I1 = L1 U{l-item} ;

end

L1 = {large 1-itemsets} ;

//18 BN [ minsup_con_l,minsup_con_h] JEE IR 1-Ti4

for( £ = 2L, # ;s k ++) do begin
C, =aprior-gen( L,_,); /7 C e k MU ERREEE
for all transactions ¢ € D do begin

C, =sbsct( Cpi); 7/ C, BT t A WRARETLE
for all candidates ¢ e C, do c. count ++;

end
L, = {c e C, | c.count > = minsup_con_I and c. count < =
minsup_con_h} ;

end

L=UL;

7/ aprior-gen( ) RE W (k - 1)- L4 k- ik

// has_infrequest_subset (¢,L, — 1) %K.

/A b RETE L ok - 1 IREIRE L, W7 c BTFMN

/7 BRI R

2) SCIRALI B4 B

/7 TR MBI |, AR TE MRS T4

/7 3T L E—AEZ F4E x, THE confidence () ,

// TR confidence (x) = minconfidence ,AR4 x — (1 — x) 3L,

rule-generate ( L, minconf)



F 28

KA A% : Apriori FRARSAML I 69 A 2k & 5L I 437

for each frequent itemset /; in L
genrules (I, ,1,)
7/ genrules () 297 4 — S B IRAR B SC IS

5 SEEEEH

X5 1 B BS54, A Apriori fIRHR LI #7581k A0
L) C4.5 B TRARIE M

1) Apriori fIAFALIZ I o

B PR A ABCH 5 ~ 10, 2B HEFE 80% , )0
BHESZH XA (5/63) x80% ,(10/63) x80% ] ~[6.3%,
12.7% ] ~[5% ,15% ] , i £BUEISE N 80% .

AR 1 R, P A RE T A, BRI E S
A RBA —A 1l (BFFEA: ) >R MLRSH” o

Bl 1 R Apriort S M2 B

2) C4.5 EksiE,
golf. names TP (4548 3CAF)

A,B,C,D.

/78 (L 2T < A BFEE AR B: 455 B C: ol D: RS
math: continuous. /7B R
speciality: continuous. 778N R
english: continuous. /7B G
phedu: continuous. SRE: EEE
moral: continuous. /R EEE

golf. data SUH: Y47 3355 BUdR S0 61 HEAR)
71,64,65,9,25,C
79,79,77,10,25, C

74,56,52,9,25,D

2 CA5

M CA.5 B BT LLE B, 77 78 LI ( Spaciality > 83 —A)
e 1) R EMEE P, Rk > =857 A Tl iR RS ,2)
R (B £ 1)) A BEFRAR”, B DAL R SR AR i H A7
TER =y ST~ (BHFE ) 7, X 5 1) Iz R
EEVE .

6 %

T SE X LT AR Y, AR SCHR R K Apriori RARIZ 55
VIR T 288 Apriori SRR IR BRBG , TR ACRRIE X HOHE P
FTREIZYR , RPN I Apriori B ARE R BN BARXE R BLIY
SR OCHRALIN , B T 2345 dhe P s e B R

A AR TR B HB RS 22 B Apriori B FEATY B,
HEMIEE ERIR T Aprior BIE AR S AEET, W
HERBRE , B RR S 24 Aprior HEAHR
S X3k
[11 BEF, B, 5, % JOREERE SR EM] . 2 ). b

IHHRS AL, 2007.

[2] KANTARDZIC M. $E#iE——HE& B 7 RIBE(M]. A
VUi, BREY, R, . JURt: SRR I ARAL, 2003.

[3]1 DUNHAM M H. Big M 8RE] M] . S22, HRUG, 3B, &
JUE: AR AR W AL, 2005.

[4] HAN JIAWEIL PEI JIAN, YIN YIWEN. Mining frequent patterns
without candidate generation [ C]// Proceedings of the 2000 ACM
SIGMOD Internal Conference on Management of Data. New York:
ACM, 2000: 1 -12.

[5] BERZAL F, CUBERO J C, MARIN N, et al. TBAR: An efficient
method for association rule mining in relational databases[ J]. Data
& Knowledge Engineering, 2001, 37(1): 47 -64.

[6] Jedlss, /MBS, £ T . £ T 3025 3080 00 S I HL I 42 4 55
[J]. /NSRBI FR S, 2004, 25 (10): 1850 —1852.

(71 XVLLZ2, e, SRR AL 42 4 o %) Apriori ¥R B —FhBUERT 52
[J1.3HEHLN A, 2007, 27(2): 418 —420.

[8] BW.HEXREXRBERAMRII. FENLTRS T,
2007, 28(5): 1205 -1207.

[91 IR, B0, BE, 4. BT R 8 2 SR B I DG 42
L. HFENITRE 5%, 2006, 27(21): 4105 -4107.

[10] B, B 428, AR, 5. P A6 SR BT R N2 48] J] -
W EHUSE, 2008(9): 239 -240.

[L1] #EBerS, TE/E. —M ST E R BN RE B T].
TH#, 2001, 27(6): 102 -103.

[12] 20, HEHE SR EXRBERNKIRI. T ER T,
2007, 23(5): 60 -61.

[13] LIU BING, HSU W, MA Y. Mining association rules with multipie-
minimum supports[ C]// Proceedings of the fifth ACM SIGKDD in-
ternational conference on Knowledge discovery and data mining.

New York: ACM, 1999: 143 -150.

(B85 431 R)

[11] ZHANG YUFANG, XIONG ZHONGYANG, MAO JIALL e al
The study of parallel K - means algorithm [ C ] / / Proceedings of the
6th World Congress on Intelligent Control and Automation.
Washington, DC: IEEE Computer Society, 2006: 5868 —5871.

[12] $BR4L, WiEE. K-means BB B EEMBTH[ ] KR TR
i, 2009, 40(3): 236 -239.

[13] SHI'Y H, EBERHART R C. Parameter selection in particle swarm
optimization| J]. Lecture Notes in Computer Science, 1998(1447):
591 -600.

[14] BER. FTIHE
it 2001.

Zhty - B - GITR(M]. L BART

[15] #EE. B2 AT RBEAR—MPLUFATRFRITIM]. It
AU AR IR, 2001

[16] MPI 3Z#4[ EB/OL]. [2010 — 05 - 10]. http: //www. mpi-forum.
org/ docs/ docs/ html.

[17] MPICH 3C#4[ EB/OL]. [2010 - 05 — 10]. hitp: //www. mcs. anl.
gov/research/ projects/mpich2/.

(18] EARK, BReld. RO BOIMTREAZT WS AL HTE
L FF5E, 2008,25(10) : 2987 —2990.

[19] UCI ##& [ EB/OL]. [2010 — 06 —20]. http: //archive. ics. uci.
edu/ml/machine-leaming-databases/.



