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Abstract

Because of the rapid development of internet network, the large amount of digital music
has spread extensively on the Internet. That causes users cannot follow one’s bent to find out
the music or songs they want. Many e-commerce make further efforts to develop Music
Recommendation System to improve customers’ demands and desires. The general on-line
Music Recommendation System records all user’s former transaction and analysis them
completely. So, it increases the cost, time, and items which adapt to what users like now or
not. This paper combines RFM model to analysis customers’ value and classify the same one
as the same group. We combine users’ Recent Behavior to Incremental Mining based on
Weight, which can mine for relations by it, not analyzing all data, to decrease to calculate cost
and time. It also prospect for Association Rule Mining by the Apriori algorithms. And then,
similar vector matrix is used to calculate the degree of similarity relation between users’ to
assemble them conveniently. Finally, through the concept of Collaborative Filtering, we take
advantage of recommendation model to be the method of individual recommendation that put
music up to users.

According to the experiment results, it is better to use the combination of RFM model
and similar assembling than RFM classification only. What is more, it also shows that using
IMW and classification model can recommend fitfully music what users like. In the whole,
the accuracy of this research is up to 0.78, which is higher 15% to 32% than the others, to
make up the effect of individual recommendation.

Keywords: Incremental Mining based on Weight, Music recommendation system, RFM
model, Collaborative Filtering, Association Rule Mining
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1 EHE U B 5408
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2004/01/11 T1 AB 2004/08/30 Ti1 DE
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2004/02/12 T3 ABE 2004/10/14 T13 ABC
2004/02/15 T4 E 2004/11/15 T14 BD
2004/03/13 T5 CDE 2004/12/16 T15 AC
2004/03/19 T6 AB 2005/01/17 T16 AD
2004/04/21 T7 AE 2005/04/18 T17 ABC
2004/05/24 T8 AB 2005/05/10 T18 C
2004/06/21 T9 AB 2005/05/12 T19 ACD
2004/07/24 T10 cD 2005/05/14 T20 AD

Ft—1 DARFM EEHSEFRR

A& RAEE HER (R) HEEMR (F) ESE (M) BAZHVRFAH IS
U, 20 20 42 RIF|M?
U, 28 17 33 RYF|{M)|
Us 22 30 44 RLFIM?
U, 23 31 45 RLFIM?
Us 19 19 44 RIF|M?
Us 9 20 45 RIF|M?
U, 35 30 47 RIFIMY
Us 58 33 20 RIFIM

A 26.75 25 40
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3. (BB EREREAH 2 Rt
3.1 REEMEMS AR

BHERERHNETE 2N SER » AT G SN SHEIREE » 25
WNIE R BB THIIE R ~ BRI » 522 T BB FRa s BIEEIORE - i H - R E R
LI%E’JL%EPJEEK TE G — EEGE A ERE R ERS - RISk s 5 I E

CEAETEAERE T PR AN ST R MM E TR AR — X
— Kﬁé%ﬁﬁmiﬁﬁdﬁ’] B o REiEe FEHEHENEGTN > A SRR 2k
8 o FTDAIRAMTRCERATA (R BRI SE A8 B SR M PRaT

AR CHEH IMW (Incremental Mining based on Weight ) AUREAE » AcH (& F i
ATHF RN AE 2B B R o H 2R BRI o] DL T 2 Bl PRI A i ] K B Re Ry B
HETEE » AAMIIAFEESE 2 & 15 B A R R BT BAERIAC S » Wt—2K >
Ao T A — (A ey B RO ) Tfﬁf\mﬁzﬁjﬁiﬂﬂﬁ@*ﬁ%ﬁﬁ HT o 2R R B A
5] > TS EIRVESSRERY It & A —8 - M B HEE AV E FOEHEE - PR SRR E L
FEANEET o

R Tt 5 g S HE RS2 TR EMPIE - A AR E —(EfEE L
FFEE (Weight Support--WS) » 5% & I 2 7% Support 1B > HZ2#4 Support FYEH R -
SR AR Ry SR RTEE o 36 B BRSNS R MinSupport {HRVEBIMEE -
ws, R8s VERUITE BESS | ZOERR S E R IVREE ZFF S couny 255 1 I
TEH HIRAEES | JOH RS SN IR REEERT > | Rl PRy - Wy S EE A/ N
SE o BiRBWIIRIT > B—HEE (B<1)-

WS;! =WS/™ + (Count! xW;,)

where, (1)
0 1 — -

WS? =0, w;=p"", j=12....n

3.2. MEEWEETY Apriori EEVEALRENH Rk
A& CHI A Apriori sRE-E AT B R R B AV S A BV S E AR (Recent
behavior ruleszbr) AAETTAG TR HERE - lJﬁtZIK??;ixgﬁaci‘zﬁ%%)m&ﬂ%%ﬁm/\
Apriori A » ?%t’y A SRR B AR AN B4 - SRISHZE P ERARAVFRR o DUT B Z e
R B
(1) EEAIMEE S B R AN & n £5 5 » et BE—TREAR] | VREIE -
2).LA= (1) 5HE WS {H - thHg—IREA | BETFE Support HYZK -
Q) MRAFFERHIE T —@E n X 5&R - IF HEERTE WS H - BEF|HF
HHEERE BB T SR ERUE 0 sUEILETE -
(4)./ERA & MinSupport 2 —IHEETEH - WikfEE —EHE S 2 sHEEE
HERRTIEEESES - BE LGSl ZEE S -
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(5). IR & (i 7 AIH— TR A T IE T8 (Jj=1.2....n) - BEE
A& MinSupport Y44 -
(6) 4RI T A T S A R By R B AT AL (Rbr) « A3t (2) 0 1
WS K MinSupport Kz/]N7s Support BY IR RIE B §F Fyicr 1EFAI o Hrp
[iI=>]1 5 r e TH HAYR TS -

Rbr = {[i=j] | MinSupport=<Ws([i — j]) =Support } (2)

3.3. FEEMER RIERENE G

{Ezi% Support=4 - MinSupport=2 ~ M52 5 & n=2 ~ £=0.9 ~ {51 i 73715 A~ B
C-D-E EffF-

HREREA — T EEAE UL R GIEE 2 ESis: - Bzl —HEaEN - &
SRR EZ BIEE (n=2) > B[l T20 ~ T19 - s EE—HH15E H 120
KA (1) STREHREE SR WS BN — I HITH H <& Support=4 » 41551
o REVEEIMASINRES 5IEE T18 ~ T17 » T HE— O/ TREE s E » &
T =AREARSFE Support {H - FrLU— B EEINEERIETE » BR5E - 105
FEZREEATEAVGE R - Horpily A JERI 2 HER SRFFERTE Support {8 » PRI 1R Es
F oM HAF B~ B AT E PR - ARSI/ NZFE (MinSupport=2) -

T B-EETERTRE
] BHEE T&EEVS\'IZST)EFJE
T19 {ACD} A 2*1=2
T20 {AD} B 0*1=0
C 1*1=1
D 2*1=2
E 0*1=0
FT= BRMEERHSEETR FAU0: B REENEE
S| FhHHEH MEE RIS S| MHEE EFIE
(WS) (Ws)
T17 {ABC} A 2+1*0.9=2.9 T15 {AC} A 2.94+2*0.81=4.52
T18 {C} *0 0= T16 {AD} = Z
T19 {ACD} B 0+1*0.9_1.9 T17 {ABC} B 1.9+0*0.8l_1.9
T20 {AD} C 1+2*0.9=2.8 T18 {C} C 2.8+1*0.81=3.61
D 2+0*0.9=2 T19 {ACD} D 2+1*0.81=2.81
E 0+0%0.9=0 T20 {AD} E 0+0%0.81=0

%_’_‘ﬂ :Iﬁéﬁékk—:kfgi/%ﬁ%r%

LY H MnEE %EEV%%E
T19 {ACD} AC 1*1=1
T20 {AD} AD 2*1=2
CD 1%1=1
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FoN CIHES S REE N ERTE Tt CTHEESSE SR EN TR
T AHEH FR1TE H M IS RS H YEREH MEERE
(WS) (WS)
T17 {ABC} AC 1+1*0.9=1.9 T15 {AC} AC 1.9+1*0.81=2.71
T18 {C} T16 {AD}
T19 {ACD} AD 2+0*0.9=2 T17 {ABC} AD 2+1*0.81=2.81
T20 {AD} T18 {C}
CD 1+0%0.9=1 T19 {ACD} CD 1+0%0.8=1
T20 {AD}
A-C- DHFIEHZE HEESHNEMEIEE » {kIE Apriori JEELALA & R TH {75
£5 (A>C)~[A>D}{COD} - +AHEESHEN S HETEHAH & TE
LS 1 IR EE SN B RS MR IE—TH S S B AR T 282y i

sTEREIRREE (j=3) > FTUA SRR ES =IOk T - B e eI SHY
A —20 B TIHESHUIESRE T > NETARIZ SRS - MBI = - RE
AREREA o HFRA7N ~ - FHETREBEE - R IHESERINSHEHEH
AR {A>C )~ {A>D ) WIEARRA] - 1M {C9D} i—lﬁliﬁfLﬁE REEMIPR - &%
Rl IR S BRI S AR E I B Ry & B B RIS > M0 HET AR DL (8 & AR
B

ERIVEFRHR] {A>C )~ {A>D ) fH {A>D ) AVREESZRERA » NI ER
AR ST - ( A>D )} MBI E S RHEE R B H e # - Bt o] DAEEEAE ST
PRaT VSN Tk BERERARSE R A - mE AR ST AR T s (PRI
il 5 FRp e P B 2 M B e R - P DAASEm S A S IO e PREDES2R. -

4. (EFAEMRELUS IR
4.1. *H{LHE@?@EZJ%;T
EETRF S B e B — R A 3 BB B son E 18 A
Uﬂ%ﬁ FEEITHA o EE’JE%T%E’%WW*@%JEEE’J@%% He s A 2 FE AR DL RS
4 - B HIER INERZAER - EFRAOT ¢
SM (X) BfffH#E X &irs ij?EE\J (Recent behavior rules) JERH%E
(Similar Matrix ) » #EfHNES | 51 | 1TAYTZE K 0 Rbr Ry T H BRI 88
HE A (3) .

B AR B
Wl

SM (X) = [sMij]mn (m,n=123"-- p)
where (3)
1, if [i—>]j]leRb
Smij = it [i— j]e r
0, otherwise

ﬁﬂlrﬂ"‘

x=tT /A A~ B~ C~ D~ ELEFHIEE - MEEHE X S BB {A>C)
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{A>D ] - BUEREFEA[AC] ~ [ADBEA L1 HEf%0 -
xR/ A XA PUERZR

A B C D E
A 0 1 1 0
B 0 0 0
C 0 0
D 0
E

42. HAEEZEE
MU AR (LA & (Similar vector ) » FEDLEIEAYEZLI R

SV (X) =[smi2 SM13...5M1n  SM23 SM2s4 SMan ... SM(m-1)n ] (4)

QRN (4) > mIFERA /A A& X #YFE LR & R[0110 000 00 0] - >K{GAH{EL
IR > BT TR (LA Z A DUE LR -

43. MUERERSE
EATT AR Ry T SERE A EVHIUR E & HEY - RAERMEETE - EREZ
R EIEEESES - DUEMDIESE (Similayity) 3 3ERYEH(E -

Similar,, = (X, ®Y,) + (X, ®Y,) +....(X, ®Y,) (5)
Similarse: (X)={ Uy | Similary, = 6} (6)

AT (5) BEFEMHE X BEHZE Y ZEHEOUE (Similany) - Hb X & Yi{EE
MRS X 2 Y 955 | (B2 @ BEFRM (HEAZ » FEEE—) - Ax
(6) BRESHEPHEME O - S HEP A S AN AT DI B 28 » i
(IR = B IUE A SR PIRE AV EE Y (Uy) B BB X B2 (Similarse
(X)) o bR LUENRE &R EN TR oSSR PR EE - R
FA HiIf RFM 438§ -

4.4.  MEUERIGE F & R SR EE B

EEdEaHE i 77hlRs A~ B~ C~ D~ E BAFR > PIEEG =2 - (EH#H Uxadtd
BEVERIEE R {A>C - {ADD o R+ TUR Ux T B BRI RIH H Fom Ry R S RE
JT o AR Ux BRI AH L & 0110 000 00 0 ] - ZW&FIHAZE (5) » BL Ux
RyFEAE > BLE(E Users ¥R AT RARUE - RFE 1 > SKEAAEHER - ZE# 8
HiE 0 =2 A& s AR BRI LY - MG R AR (AR - LA 2R ) Ux B Uy ~ Uz B fH{ULE]
$H o M0 Uw AR R AR -
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A [ B C D E
A 0 1 T 0 EHE A & HHIME
B 0 0 0 Ux 0110 000 00 0 0
C 0 0 Uy 0110 001 00 0 1
B 0 Uz 0110001 101 2
E Uw 0110000 01 1 3

5. W=\ A Al
51 StHEEEREZZER

AESAE BRI - A RFM D ATERZ(EE - AR \(ERRE AR - sy
2 AR AR T E A [RIRV R R ORI VEHERE - T AHERS AR AT A B e Y
FE o URHERE R an > AR (E R & 2B S EEREHA - APHERE AV A an st LAPRENGS R AF
= S (BB AR ERRAE D - FRHERE A S (PR 4 SR e BB et
B THER AL -

Bian - fERE U e@ht e EEREN - HEREE R B{A>CY » {A> DY -
MR AT AR R AR A~ C ~ D VA > #EEGHEAR U ZRIREHEME A (bE
B o ARMEAE Ul 2B EEEREN > A RS RS - BRI T
Al - N REMTOAEHRE ERHAVRR - S0 TR SRS - i3 s —RHHAYER
FRESTA TR E O ERLE TR SO E -

5.2. (EREHELUBRIELF ZHE

g5 R TR U B RV AS R o FRFTEEE T [E—RF4H Y BT (5 & AR AT
JEFEHY Users « RIELATT AR RFM 738 AE IR BRI ECA Users FirRfEEH R 2k 4k
TTAEEHER - a7 =0 H AV S S Ry R & » Al DI R & E1EHY
73R R A LR R HA 50 A & Prss s n v ath - ARIB 2 mi(E iy = R~ S B HE
B HE - EZRR I=NEH P ENER -

& = #aEREH ¢ EE Ul By EAMAEELELE Uz ~ Us » BT DURIEE =17 Users ATiEfERYER
Hhgmae (Hh AFE tEHdh) - &5kt Uil U fE RS - AN EERYHEESS Ul
B0 - Uz i Aisl,s2 ~ Bis6 ~ C:is9 #EELS Us o 1 Us MHIEIRVE R HERESS U > B4 Us
& Ais2,54 ~ B:s6,8 #EELS Us o WIE—2KELE 4R & Uz Bl Us [ EHIAE A EEEAVHEES S
Ui » B[l A:sl1,52,54 ~ B:s6,58 ~ C:s9 -

A:s2,53,54
Bt U2 Bre6T.s8 U3
59,510 C:s10
S D:s20
A:s3
B:sS,s7 Ul
C:s10

B = (ERE U EAE 4
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- BEEEGTHEER
1 FREBHETR

AU Z4R > (5 Windows 2000 Server By Z &t F& - madnh(Eikastr A
Apache Tomcat 5.0 » DATTHR{EZ 34 R # (A0 F 4% HARFFREE A HAY » E2EE Client
MitisE A S AR A E Y IE B SRR B R A IERESERE M E RS T AR E R AR TH > DA
JSP (Java Server Page ) &% Client Iin#g HRVETR » 1 Java Servlet & 55 {a]fiklm & FRHHVET
HEERH JDBC fi e M4k % I & R 4 R £ 3R 45 Client I > ZORHEERIIER A Microsoft
Access 2000 -

2. B AMZEEREE

LA EVUATR - SR EVOE T A4 0 AEERE -

B EH T AM T HEAT I g M - SAHESY - EHESAHEER - EE
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HUETE  HE— PV B A HE S o WA E T REE R E -

AR HEE AR T A B — (S 2 s BRI T o A I 77 A 50 ik
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HEE 2. (HFMEER e RFM 1820 AR S (IMWH+RFM+Similarity )
HEE 3. N FIREE (S AIA RFM fBE4H R AHEE £ (Non-IMW +RFM + Similarity ) <
HERE 4. (FAREETEEZE R IIAMEMT3E8ER275 (IMW+Non-Cluster ) ©

3. EREHRNAHEPITEH
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BB B g A R A B = 4 - MR Bt EEAHEgERIHEE -
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A N EE ETHOE HAVER RFM B VRRZ - FlFIAE (A SRR
FHETTRROUES - 3 BIE I B il & v AR E AR R A RFM S3EHEDR
M IFEZ4FHIRRE - NIEAE T 5 & B VUREHERS J70% > o35l By « T (E FIREE T £ B RFM 15
&H o C(IMWAHREM ) ~ T {5 FTRE SRR RFM R4 AR BIZR 4R 5 (IMWARFM+Similarity ) »

PACEFIREER T EE AT A RFM fB2H AR B EE 5 (Non-IMW+RFM+Similarity ) ~  {i
FHRE B (B A IO AT o3 BFEh(E o (IMW+Non-Cluster ) » i &—{EHEE A A H 225
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ERNVEREEEE
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4. BEEHh
FESERREE RO B R - R T 2RI BLE A - RPASHY H B IR
EHEEOARIEREF IR EARL - DMEREIE ARG SR ANV RIS - i
[ElRs SR B A B A SRR L BREHEE DT S (LB AYRR K - ANEERY
i FIFH AR T 2
(1). FEHEE R i R AR BT E RV TS IR E RS 2B (Precision ) [20] - AEMERIGHYZE
Ak tHEVIRE o > F 2/ R AREY - DU R
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FEREMERAET R > EEREDIARGHEE HE A E 2 E B E R ATA S
FERnVEE - ] DAt B B e AR an VR AL TS - S e M HE R E
HH A2/ VA RE A B HRERERY - NICEMERE > RN ARG E
an PR L -

(2). MGHEZE  FIHBLEETZEZHIME - RN A e B IS R4 A
T3 AT B PR e -

AE b H A EEE IR ARG EETRG - NILE RN AR RS S
AT » GG R A YR EE B R R 28 » A AP R R A FT AT R R
4 fERET T 10 R - GRS EEAE R G - T R S R e
BEASHRERE 0 BWERFRFARNE - & (—0 EEARE) 2 (15 JBE
IS ) > LA T R {5 i A AN HE RS S S PrHtRr S S BARE T -

5. BERGER MR

RESGFUEE T 181 (I F S ENEAEE S - {IFRER A 2 BHVESEAR - B
TR Ry 178 i - DA LI U7k - WV TR aE y e A LR E S - HEY
&Ry T WCEARRR R AEMEASHE A » HERERAVET BT 20 R (o A T s M e R A e S B
PRUGEBE RS 2EE - Azt (7) > flan - 51 10 &% BREMERE 5 5%
28> AIMERER By 0.5 - [T AT R EIRGR B E R - BhaIRiHH 2005 48 6 H 24 H 1 2005 4
8 H 26 1 » WEEEEIHEFEREMZITR - K 755 RFM BRHEIVICR - Ry
TR HALRAVET » 3 RFM BRHG R ERVERESCR - BN AR S ALRE
ARSI E] > [NEAE RFM RS STEE T - RAPIRH S — (AR NS T Mo Iseat > a0k
T+

R+ REM ERH M B
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BFL.RIF | M/ 45
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Ff6.RIFIM? 10
EE7T.RYFIMY 12
Ef8.R1FI MY 16
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HtRlE o MESEEABHIR ERRIEZ MY REM 2 TR RERY - R E 3R R i
TR VRIS I i R HE RS AR E o FTLLE R NS0T - HEEAYE L th & R
%~ FEEVIEN - AL > So BRI &K - T ABUDEE - A AT ISR A 1T
BFORIYATRE - 8 N2 WM TR — BRI E B RS — (e AR AR Ay A MR L
Gatam o HhatLi oy RUUMEHERE 57k - BRI amEEgERE 1 BHERE 2 - i 3
BAHERE 2 ~ HERE 4 BHERE 2 YRR - R TG ERRETE DU N0
EhadhRAETER o o0 hl RGBT GE T o

5.1 ZERERET W

RO EREHEREG ERGRE - & 178 I EE RS TR B R
RACE - #ERE 1 BLAURE A RFM IESHAR ST EE > HAPH2AEER Ky 0.66 © 37 2 © (H HIAE{DL
BRI B - EPIReRER Ry 0.78 ¢ #ERE 3 © A(ERIMTEIREHER - FoP e
R Ey 053 4 - NIIASE G0 P AEaEREy 0.57 < B, - #ERE 2 Ay FIoHEhE
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R =r REEREHRFMHAH DR SR B EA 5 AR P AR R
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+RFM +RFM+Similarity | +RFM+Similarity +Non-Cluster
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0.53

0.57
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AR T AT RE e R S HA R A - PRI T RE e — L JE(E 3 S 4P - B
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MHERE 3 A ERTIERRE R THTE - i L A EEEAENEY > 22k
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FHREEAREE SRS RS HEREE T -
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TEZEMEHHERE IE LR IV EOR - I RCEMERATE 2 E K -

Fi 1% FH A SR B0 P S B HERE 2 M I HE B PRI T RFEM f58H R AU SRR S 5
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5.2. FEETER

KB EIRERARGIR - H2ZMEETAREmEERGHE - AR
TPURTR 0 Q1 Q2 ~ Q3 ~ Q4 ~ Q5 ~ Q6 FENIHME » EHSHHZ B B A A HEACH YR
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