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Web Consumer Preference Mining Based on
Bidirectional Association Rules
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(Business School, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract; By analysis of web server logs in e— commerce to extract the information of web consumer’s products
browsing behavior, the weight of a product of web consumer’s current preference has been estimated by means of
consumer’s browsing frequency, browsing time, the number of paths and links depth. The theory of bidirectional
association rules was combined with the idea of Apriori to find out interdependent products with to discover
consumer’s product preference path, candidate products of consumer preferred have been found based on consumer’
s current browsing behavior, and then each preference degree of consumer to those products has been calculated
respectively. Finally, the web server logs of a self —developed e—commerce web site has been used in the simulation
to find out web consumers tour preference. Experimental results shows that the recommendation accuracy of
preference mining method based on bidirectional association rules has improved greatly and the coverage has been
expanded compared with preference mining method based on association rules when the experimental condition is
equal,

Key words: E—commerce; web consumer; preference mining; bidirectional association rules

1 3|7/

HL TR 45 LA I R (AR LR P 7 4R B A
Bt M X R T I S e ], R des
THREHERERA. BT RERIREMERSH
BREWRGER, HASMEERE T ESMHERLE

KBRS 2012—06—13; {EEIRHA: 2012—07—24
BRETH: ER ARB¥EESIH (70862001)

TR EHERGRMEEHIB ZHMANE RS
UBEA B TR B s W 3K B 12 4 T 28 R
EHETOR B T E T RRBOGER B 7 . TR B
SP R IE P, SRTH B 0 A B 55
RN R R R , 3200 9838 T ERFAE LA RSP 5738
B % E RN R B3 R, {8421 5138 i 132



53 M

XURGHE , 55 « 2T X 16] SEBR AU 6 W 28 0 B IR S R BT 5T 21

A HUAR LB BRI , fELJ: 8 2 B0 i S P o T 3k
TR, B E AR B EFRTHEEH
W93 s, R AR J7 ik ST T B -

IR B 0 1 S W SEAT A4 T B R AT
TE— SR, B SR B2 20 W T B 3 T SR i 7
(R R, AU R B B R R, EMGIRE T,
Web iR 4%5-#% H 5T LIE R MK 28 8 WK g 2
HOARICAE B, s T UL U R B ) 42 B e ) 45
e, A% ST S 43T H 25304 1 P XL SR IR S
TH B BT T U TR 2R, T T 9 B 9 3R
PP , S P90 £ 25 5 V3 ot DRSR AR LK 4.

2 WREGR

BRI 58 42 U P 48 B 8 I S R 2 AT TR ah HE
HEMFWHEEES HET ORISR IETR
T RERALI e 2 S8 R AR T A T e R 3
FEEEN. Fo, U IR 1 T8 B o T B o T o ) O
PR A X T2 T e 4 i A R B AR 0 0 AR L9 I
3L AR JE R P X R A B R B 2 4R B AR R R R
FEOL R REMATERETHFRET. A
T » B HL T %5 ARG R, RS 98 3 vk Tl
e PS> B A g T B (e 4 SR IBURS B BE R IR
B0, T BEEER G RV, T DL el (I T
B EAE BT A3 R PR BT B 2 (BRI
AT P B R R RS RRRS A
B B AR R e AT B PP 2 B 4 2 i 4
BE LSRR P B B 2R A A AT AL B
PR BARE TR (H, AT X I BN 5 2B
WER. Jt, AT LU T A AR A Bk
AE B RBIT AR R SE 00 B B
EARRUE , TG A, LT 0k, B TR A
2R By R A T A AT A AT
M HEREET H IO EE, FEEMREH
BEAE P (R SRR LA g D i [ .

REE RECAL N B AR IZ IR 59 H 25 2T
FKERALIU 69 R S HERF DR TR T Uip IRl i B
PRI ERAR R BRE R T I B R AT S M B AT
G I ST P 38 B B0 P v R i 22 B Y SR B
e S0P 50 4 A8 AL B » A P A 5 SRS
SRIEH R R R SR AT 08 5 R I SORY EL R, ik B
i F BN R B B9 B2 07 Y6 E ML $2 4 A vh ks
BrA B ah R SEX 15, 2 T F P XY W 5 i 22
Stk O BT 3R 5 P AR B SCBRAIL I 22 4
PAREFEITEDS B AR T AR MR E LR

B P RS R . BT RPN RS
TESRAUL B S B 3838 WO 1 SR s, O T 15498 A
PR AR ) B S AR 4 » 7T LA S 53 A Web H
RS P P RO R T D S AR D A B SRR AU £
AR RABBLIH B2 0 (i S S 8 B AR B » BT B A
RAF IR B 5 1 » 8 52 b 7K 3% 3 %ok 7 o F) D 4 R R
WA B E Y L AT LUF) RO 566 B A DL TH
T (S P B e A,

BT HAREKRE MR AREE SRR
AR AEH LR B o B SR B2 ASRE R B O %
U AT IR B =M B A R B, IR BA
BEGRAT AL &, RILR S W B F 28T
00 ey T AR H P P R TR R A
SRR ST ) S e s » AL T TH B3 10 AR L
T REERTEE S T, R Z &M E R
R T A TR A T EL A 4 B 25 1 ) AT A B
FWGEAT IR, R A B IH 3 E £
PR B IR 21298 05 3.

3 ETIEXEAMM A PI2&iH 5 B R R

3.1 EXBHMMEIE X

RERF R T2 iR B EERAE o B Z([125 4]
KRBT IRE AR, TN A TR R EE
BRI V] BB TN B R e S P SR BB T 5, BT R 7
MRF AR 85 2 AL P SR AR A, SR BRI 1) 78 Ktk ' X
A TFIEE LESPIRE T.81F45 T B
WMEEIMTFENT.CLMREEEACT,BCT,
F}HACI,BCI,AN B=, WK A— BHZE
PRI, A SRR, B 3R I0JE 4. 68k
FRI BT A X B BIHOBIOC R , OB BE FASCRERE s
MEBE MR s BHS TrhRNEE A BWAES
Hoe BES5 T s ANEREES BHEST.

TSR — BEEARER AR 22 W
L ER: R B R 0 B BRSO 2R ) SCBRAL I » Thd
S TE P AFFE R BA EARBI S R MEH S, FH i, X
] RERELI BAR A TR T i A~ B sIHUUFR
AR SCHRA, FEXT A PR TSR e A #1 B
HAHLNETG . B KRR E R A R ERNER
BB, o R T /NS R B RN B A R (EL A U]
FRIBR A SR XL SRR,

ek 1 R A— B B> A SR ME
5 B Y0 R By N SR N (5 B R, AR A M A-B
W R B/ N R BB E B A,

1k Hﬂ:&L}e = {Il oI .. Ik }ﬁ%%ﬁﬁlﬁDqﬂﬂﬁ



22 e TR S

2013 4

— MR A H TR L = (L)L = (L ... w(iy — DA <1)
Loy Lt oo o I} s B/INZEHC i B/ N o - HSCHE K1)
BEFE 5 BEIRE LRI HAp DG FFG) 5351

SLA»LB — P(Il 912 ’l.l.).l L. .o Ik) 2 Sin D(lt) — nti/si (2)

th/sf
CLA"LB =5 P(P(Il’Izpa(.i-).Ii...Ik) Zcmm =1 .
Py, h,... ... L) Cfi/n) % Chi/ D he)
SLB"LA = = Zi'b.l Lt R > i F@) = k=1 3

c — P(Ilvlzv...Ii...Ik)
ot P(Il’129...1i-19IH-1...Ik)

BHATHL, Ly N La = (O H La ULs=L,HT
SLA—>LB = SLB—»LA = Suins T LA SLA«-LB = Smin L. H
CLA——LB > CLB»LA »H. CLB»LA = Crin» Iﬁﬂit,CLAeLB = Crin
HLARST.

£5 BB AR
3.2 WMERBAN IR
3.2.1 MBI

2 SOl B ug P R SR B RIS 4R
HIBEARITYEREH Web H R SCABATHAL 2, MR
PR O T AT RIS R ML B A
W B BRI P 1 SN R ] S R TR 5
PO 3t L s 25 U ) 5 T B Y R U R i
PR — SRS M RO R B S S AR AR T
WEMBMWHFTERMMRABEST NI =
(iyrerireiiny WESBBETER N T =
(tsteeo i by S REFWFRRHBEERER
IR B R BT, A T KA R R S
MEEN, A k0 2 T BRRERES, Wt
=< sessionid, { (G sw1)s... s Giow)se.. (Geswr)} >
Hi e L sessionid j&l% D, pﬁ*bﬁﬂ"%ﬁ%%ﬂ% ’
(i ywy) NN PETELTE sessionid RN T T B
Ly ARG T P WE BEANE, b NI R E T
BEE AT SRR A
3.2.2 A RBRALN BRI

FRREBGS AR R R BN T 55 B e o TR P 3 R
ANSTREREFVELAS BE BB R AR, T Zr S TR 4
RS A, HAR R LR BUS A G R A AR
BUE SR BT EALRER

D ESERE. AV E w RENSEEEEY
WA IR SRR BRI, T 38 R
BT Ao S I TR] AR A S . AR SO
EFN BIH R E S & B — N YTt A
DG,) FIEABENISER FG)D HYREL:

2 Crmin

SV m) * Gy S ]
= =1

s; AT & BHERFVE n NREBLA AR
BEAREhe HE—BERRE . R RE X KRR
SR, £ D7 RN AR,

) ZRFETHE. (B RBRA NSRS %
EHRBRAEEIMEETF RESFREETHES
P R, AR SR E B EHEENTTE
BnEABGH , DA HIE A S0 DU BRI, 2 T
THER, HAESHIT E X

X1 HIERAEEH &, WK A BB
IEZFN ¢ FETETE B EZ W LLEE X A
HHES n PEENE A

> i' i)
wlA,¢;) :{Zk “w(iy) At @
0 AT

| A F1| 2 | 53500048 A HIZE S & Fra&mmE
SEw() HIRE i MR,

EX 2 XFHEF 6.8 o P HKAEZFX T
A S H A EZ MR EE XN EEFE
HEPARE T HIEBEMINE Frh:

Z _l_tk ! 'LU(Zl)
1“; )]
2 k=1 wlz)
|4 [ F] T| 3R NESMESEAREF AN
T H BB
Wt iR ST PERIE X EEFB|ET
PR EEHAER RN

D e D Xw(Xot)

w(ty D =

w X 'l w(ty, T)

k=1

w TR B B RS AR N E, TX N
BEAEEEPOSTE X WESE. Hl BSEEE
HFAEETE X WERET LU wp(X) = wX,T) X
support (X) IR, support (XD I 53038 I b 4u & I
£ X BG4 H, DB SRBGRIN XY MR A



%34

XURCTE » 45 - 3 F XU SIS i RO £ 1 22 M AF 42 S BT 5 23

HER:
wsp (XY) = min{w(X, D) ,w(Y, T} X
supgort (X<Y)

= min{w(X, D ,w(¥, D} X co_um’QTf_%LD
)

count (X U Y) 55 RN 8T X
MY B, | T| RS EE AR

(D XA BRI AL . S HL N2 58 F A D
WEIEFHIREFRSTEINLE, Apriori BLRRARE
WSRO TR R R R R R
BOPEST T SR A M E T B 4R AR b — TR THEA
EE+D - HTFACERTHBENE, F5H
Aprior BEARRIZHE D A A B E I, Bt A
SCIE FENAS R SRR AL ST B I Aprior IZ4B3 B 42 T8
SEIE. NG R BREE E W/ NBE BE BB A L)
KERFL, HUR =< (s Ly o L)y (s Dz se .
L) (wnswns. o win) 5550 > BRE SIARETE R ] SR HK
FMBIERE Ry, (L, L. .. L) F L > Luzs. ..
L) 5BV RRNBTHERRE, (oywn . owe) AR
T H BALE s FI ¢ S BISZA M SR B A B S L
3.3 MEHBENRTFIZR

RIRAG T 55 P AR B P P %o i o N
H B A ST LR T A R R S Z (BT A
FERERYE , IR BHZ S S 2 B s ) H .

TR R B AR A RS, B SRR PR
LR YA T A AR AL BE E R $R B AT e
PUBAEIERT AR R B R BB B R AR 1T
FR AR RSB, O T E TR, E RS

XA KRG IS
EX 3 ’E BB L, KBEMNEGEE Ro #

Ro "E& L WANMAMNBRKNESH H =
(Ha Hpyo .. Ho \FoS B Hy = (L. Ly Ly
BEEL AN EHEROESR B =
(BasBzs.. . Ba )R, KA By = (L. I/, Iy,
LA H PR Hy (H; € HD yai A Hst e
TEEEE LH By, Lk BHHITTCE B; (B; € B) M
JEAE R BT 1A B 2 B 4R 58 X H,', K R
= () B, N\ Hy' BRI I fBUBE.
BHHPE v AT R NS A <L,W>,1 %
RS, W R8T B X AR, 1 R ANI%L
B, AR PSP — S B LN AT AR Y
MNEAFFIN B, WZIHE 7 RIS AR T

SRR RFIIEN C. = U Bus ok B
RS A T e R BEEXT C, R L BRLEF
BE L REE X 4 BB H B RBKEE R, , 7K
HEXNT L OIREREREA.

; 2 fresh (I,) % <w<1k>/2j€&w(1,-)>

e Sresh (1) w1/ 35 w(I))

Horp fresh (I) NFF X RGS L BVsRIBTEEREDS
B i EIARI A ) B R 5 BT R B fresh (1)
= i/n FTRN,i KVFEIKFF n ARE KBRS R BIR S
i

®

BJ5 , MHRIEAR P R R IR XS R B R PP RS
IR R B R IR Al T HERE 40 BAR AL
SRPSR PRI .

4 SRFE

LKA & PC(Pentium T4400,CPU 2. 20GHz, Py
£ 2GB) , Windows XP #4E&R % {F ] CHiES ,7F Mi-
crosoft Visual Studio 2008 FF & & T R EREERT.
4.1 SCIGWHR

ASCLL B EFFR BRI F 5 %5 B (hep: //
www. youdaike. com) f) Web 5[] H 5 A8l 705 B 3L
5. S B R AR SRS, BRERXTER
T BRI S BUT I A 45, SCHE R 2011 4F 10
H 6 B—20114¢ 11 A 6 H,3—A~-H# Web H &
FT5307. SelE BRIk SRS XM H &
185, RIS A P e ViRl B i JE & BB R
XTIZRT S BB R]. S350, 8 T HEBR R P B (AR
AT R AR B P AR 2IE X B S EIOR T 10
i) Web H &1L, /51538 1331 LKL BREER, a8
95 A IP F P #0 67 {495 5. 340, 0 T LS I SE IR i
TR FIAARKQ . QRGO HESE M0 P W
YRR MAA R , BRI ERI0R 1 .

R T BT SEH LB, B SE B Bt — 22 R4 Rl
FEFMERE, XS, A BIAL R « . RARNGE S
BABIREN A O ERZEP K 2 4 0.8
4.2 TFpigkR

2 SCR FPRE W B RV 25 R AR A TR DY,
K4 AR RO MR &, W R A P IR R 5
TR A L, B R R AR R
FAP TR IR I LL . IR B 0 R , R
EPRIEA T , MIEFRET AV 55 R B R
Vipilyr



24

st T AL 2013 &
%1 RRBETO
et o e wE - uk Be P WA
wE mE K FE KNE
220, 181, 94. 226 06/10/2011.01.07 42 xtanlu_34, html 306241046 3 3 2 0.977
67,195, 115, 113 06/10/2011:01.51.14 jingqu_14. html 32523657 10 8 1.4 0. 322
67.195. 115,113 06/10/2011:06.00:59 xianlu_30. html 32954358 3 5 1.8 0.578
203. 208, 60. 73 06/10/2011,07.37,02 jingqu_43. html 2931776 6 11 2. 45 0. 100
203. 208. 60. 73 06/10/2011,07.40.48 jingqu_24. htmi 3136777 6 1 3 0, 095
203. 208. 60. 73 06/10/2011,07.42,05 nkjingqu_48, html 26836283 4 1 2 0. 612
220. 181. 94. 226 06/10/2011.08:29.58 tuangou_6. html 256111192 4 1 3 0. 998
203. 208. 60. 210 06/10/2011.08,38.39 jingqu_48, html 29637953 1 10 3 5. 311
220, 181, 94, 226 06/10/2011,08,48,21 nkjingqu_47. html 278361111 3 1 2 1. 141
presin — L0 qp TR B RREAT—

vaen¥m==:l:%ll§

4.3 SKRBHBESHERSH
4.3.1 BMEEBURE

BN SCRR BN B B BB R v S R L U o B 9
FERE, FE fodd LA ER R EEEM
SHFBEACE TR, R BRI 5 SN HoR f AR L
MR ek B R 5026, WA SRR LA 126/ [H]
FRTE 9%0~16 20 (B AR Bt BTk 3 A AL B i i 221k
MU R SR R 9%, R B IS L) 100 #/E]
FRFE 50%0~90 % Z R1AE ST BTHR B AL B B AR 1k
e, SLIREE RE 1~B 2 Fis.

a2z

2.5 K10
’ —A— SR SR BRI
5 —= SRR
ﬂl.SF
=
-
0.5
.9 fO H 1.2 13 14 15 16
XREE/%
B! IHERESHANSEZEHNXR
x1¢°
16
—h [ R BEAL T
147 —— KRB

B2 BEERESANNRZERXER

BT BT 40 3 10 3G 35 A0 T A X 1] S B 400 0 5 2 3
BE& S BB (5 B K T MR T B W &,
3 — e R, LN B B RNORE. B EEM
R EBAREOLT , BrE 58 2 AR B B 2K, B
Z I LBEMEARTE. 54k, B Al AR, 7E 3R
FBEEARREIT , Brs 38 21 59 0 56 B3 %
BT EE B AN B ', X 2 TSN R
st [R) it FE MU BT RS i BAR B, DU BB 7
i 22 [ ELA R A AR 2R AL

N T 3 BN R B B (5 B A ST B B K5
W E AR, R LR B MM TR
BEERE, & 308 B2 BK L 102 018 FR 72
50%~90% Z B, XFEE LA 2% R B BTE 10%
~16 % Z NGB BT, BUCH A P HERE 5 R
& SEER S RN 3~F 4 PR,

1.00 p | —¢—5=10% —8—S=12%
—h— 8=14% —~ 5=16%

0.80
%““'Fgﬁgqfé;;‘
ﬁéOAO | /

0.20 {

—d

0 6 70 8 %
BEEKF%
B3 EEE@REEEEEARRE

~—— C=50% —&— C=60%
1.00 r | —&— C=74% —3¢— C=80%
—d— C=74%

080}
%Mm
£ 040 a%

0.20 [‘

2 A a A a 2 Y

0
10 11 12 13 14 15 16
XFHE%

B4 TR MR AR



% 335

XUBGE , 4 5T i) SR AL B R 45 3 B 8 I 12 B 9T 25

B 3 AL R E R R EAERL T
RS BE K PRERTEHERR, HE
BEAKFEE—EKFE, EEEENRREEZ
B/ ZER— B S BEKF T SO BOB R M HE RS
BERAR , SR BE IR B — KV G R R S
184 0 T 568 125 B W BE R /1. i (BT 4 R TR RK
BREFBKVPAERER T, R R E
KRR T BT S SRR B — K P a1
FHEE R RIRE WD SR R R E
15 BE AN TR BE /K - 1T LA SR 0 M R B, SR

HFESEFEMIXFET, BBEEAIFHIZER
A AHEAOC R BT 5 O T S 8 T R R B R
ZHE, RPHEMEREENEN. B, mRAKRE
B B BN & S BUR A AL LB AR T B B0R e
B, Hitk, RN RERERERBEXRERISRA
%,
4.3.2 MEZBEIN AR5 BIFIEE S

ACHE B R SCE B RE e 14 % B/ HE
FE BRAE AN 70 %0 Ky B /N B A B I8 08 A 8 X 8] R B AL
T, Az B B RBR R AN 3R 2 B .

R2 WEXRBANTE

S A—-B B—A
ES ) SR mam meE
’ €D €29

jingqu_10. html <> jingqu_14. html 29. 3 92. 03 70. 90
jingqu_10. html <> tuangou_20. html, jingqu_14. htm] 27.9 87. 87 83. 65
jingqu_17. html < jingqu_30. html,jingqu_24. html,jingqu_45. html 15.7 97.14 89. 03
jingqu_15. html, jingqu_48. html <> xianlu_12. html, tuangou_11. html 17.5 71. 20 96. 05
xianlu_20. html, tuangou_11. html <> jingqu_15. html, jingqu_48. html 18.2 91. 48 74,17
xianlu_20. html, tuangou_20. htmi < jingqu_15. html, xianlu_12, html 16.7 79.07 84. 40
tuangou_11. html, xianlu_12, html < jingqu_48. html, jingqu_47. html 17.5 96. 46 71.78
jingqu_48. html,jingqu_13. html < xianlu_20. html, xianlu_12, html 19.3 78.53 97.70
jingqu_48. html, jingqu_13. html, jingqu_15. html <> xianlu_20. html, tuangou_20. html 15.2 90. 80 71. 82
xianlu_20. html, jingqu_48. html,jingqu_13. html < xianlu_12. html,jingqu_15. html 19. 6 91. 85 99. 05

1B P 28 B 2 18 24800 W 09 2 B Bk B i
W5 B &5 O jingqu _ 10. html, jingqu _ 15. html,
jingqu_13. html, xianlu_20. html, JUAR $& 4 5 A X
T6 ST AL U 425 4 2 1) P 4% T B 2 T BB R B 7
£4% . {jingqu_49. html, tuangou_11. html, jingqu
_46. html, xianlu_21. html, xianlu_5. html, tuangou
_20. html, xianlu_30. html, xianlu_17. html, jingqu_
11. html,jingqu_14. html, xianlu_24. html}. % T4
AT 5 R BT R B9 U] SRR AR , FE T HLE BB
T &L B 8 (0. 33,0. 52,0. 37. 0. 47. 0. 51,0.
093,0. 35,0. 69, 0.14,0. 23,0. 27}. IBIETHE R,
FIRIZTH 9% & B FT BEAR AT B9 T & P 3 R { xianlu_
17. html, tuangou_11. html, xianlu_5. html, xianlu_
21. html,jingqu_46. html} , & i 1 132085 33X BE 7Y Sh 7
T AT PRI , 0 H K PSR R R 3.
4.3.3 LT EAIK

AR S — 2P B e T U] SRR AZ 4 s S H 7
RO LI LA GE B 2T R BRI 345 8 B AT
XF . SEEG LA 2 A ] RRHE 7 SR MRS 2 M I E]
12, B BWER TR AR SR, BRRF
PHEREE AR LG H, LI EE RN 5~ 6 Fim.

B AT, TE R R IR E AR T BT
] SRER AL i IR AF S IR M R R BT

—— ETRBMMA R IZE
0.80 —— BT XA RBA RIS

ot 0.60 .\'\'*-*.\.
&
% .40

007 6 8 10 1z
A RIEEN

5 EFHERLR

—— B FXBMUERTISE
0.65 ¢ | —8— ETAKBM N TSR

0.60
.55
w 0
0.50
e 0.45
™0
0.40

035
030 b

2 4 6 8 10 12
HREEK
E6 MEELE
BT LB A RITF 58 07 v, o ELRE & 7 5 7
R 8 0 L TR 7 0 (0 M B B B RARG » T 9
FETE 25 ARHITR U A L2 X ] S 0 R e B
YR T LR 3.

5 HRIE

2= SCH XU SRR R AZ B B2 AR 2B Web B
ST HBRENRANETNER, REMEHE
DU i 32 B A, AR S5 AR R TH 38 3 B R R B AT




26 W TESHEN

2013 £

HREH T HE IR DG B 7Y i DA B AR A AR B S
BREBERBERONBEFSHRE. LBRFERE
B o T X0 16 S IR AL 0 ¥ o 422 4 7 v RE A S Y
I P TR IR o MR R 2 R B
TG R T RN K992 98 77 2.

BB

[1] Cao YK, Li YF. An intelligent fuzzy— based recom-
mendation system for consumer electronic product{]J].
Expert Systems with Applications,2007,23(1):230—
240,

(2] BR&EE ELQM, BHRER % ETREEENHER
EAT AR ()] 8RB 5 A T sk, 2010, 23
(2):256—266.

[3] t#sf, kA, T SYM B web A MABER
PRI BB T R¥4),2010,24(1) : 129133,

[4] Zhang Y'Y, Jiao J X. An associative classification—
based recommendation system for personalization in
B2C e — commerce applications[ J]. Expert Systems
with Applications,2007,33(2) :357—367.

[5] Kim D, Yum BJ. Collaborative filtering based on iter-
ative principal component analysis[ J]. Expert Systems
with Applications, 2005,28(4);:823—830.

[6] KimBM, LiQ, Park CS, et al. A new approach for
combing content— based and collaborative filters[J].
Journal of Intelligent Information Systems, 2006, 27
(1):79—91.

[7] LeeTQ, Park Y, Park YT. A time— based approach
to effective recommender systems using implicit feed-
back[J]. Expert Systems with Applications, 2008, 34
(4):3055—3062.

[8] Garcia I, Sebastia L, Onaindia E. On the design of in-
dividual and group recommender systems for tourism
[J]. Expert Systems with Applications, 2011,38(6);
7683—7692.

[9] Vozalis M G, Margaritis G M. Using SVD and demo-
graphic data for the enhancement of generalized Col-
laborative Filtering[ J . Information Sciences,2007,117
(15):3017—3037.

[10] S, KRB F, MifA 5. B F I E E4 FI 8 B F 3
BHERB IR BF#4R 2003, 14(9) : 1621 —1628.

[11] Bte, N, BT R LN UMET BHERREL] 84
Z64R,2007,18(7) . 1685— 1694,

(12] T 285, 50, % £ TR M RS EHEE
B Bk, 2007,18(10) : 2403 — 2411

[13] Forsati R, Meybodi M R. Effective pages recommen-

dation algorighms based on distributed learning autom-
ata and weighted association rules[]J]. Expert Systems
with Applications, 2010(37):1316—1330.

[14] Chou P H, Li PH, Chen K K, et al. Integrating web
mining and neural network for personalized e — com-
merce automatic service ] ]. Expert Systems with Ap-
plications, 2010,37(4):2898—2910.

[15]) Leung C W K, Chan SCF, Chung F L. A collabora-
tive filtering framework based on fuzzy association
rules and multiple — level similarity[ J]. Knowledge
and Information Systems, 2006,10(3):357—381.

[167] Zenebe A, Zhou L, Anthony FN. User preferences
discovery using fuzzy models[J]. Fuzzy set and sys-
tems, 2010(161):3044—3063.

[17] Kim H N, Ha I, Lee K S, et al. collaborative user
modeling for enhanced content filtering in recommen-
der systems[ J. Decision Support Systems, 2011, 51
(4).722—781,

[18] Chen G Q, Wei Q, Liu D, et al. Simple association
rules (SAR) and the SAR— based rule discovery[]].
Computers & Industrial Engineering, 2002, 43 (4),
721—733.

(197 Campbell J I, Nicole N D Robert. Bidirectional associ-
ations in multiplication memory; conditions of negative
and positive transfer[ J]. Journal of Experimental Psy-
chology: Learning, Memory, and Cognition, 2008, 34
(3):546—555.

[20] DuY]J, Li HM. Strategy for mining association rules
for web pages based on formal concept analysis[]].
Applied Soft Computing,2010,10(3):772—783.

[21] G488, BHEA, B/, 25, XUR SCBR LI 12 48 B2 AR
KAL) AN TR 584t 2005,26(10):2585
—2633.

fE&E® AT
AR BRI E AR TRES WL
.

XERFE FB,0984—) FRERFFRA. BT B TR,
BEE 5,097, MEPRA BRI R T %



