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Abstract: Traditional single recommendation algorithm cannot effectively solve the accuracy problem in music

recommendation. In view of musicha\specific recommendation object, this paper proposes a music recommendation

algorithm combining collaborative filtering technology and tags. First, collaborative filtering technology is used to identify

similar users. Then, anotheriser’s preference for a singer is predicted through similar users' tag ratings for the singer. Thus,

recommended music is morein, line with the user’s preference, which enhances personalized recommendation efficiency and

provides a reference method for optimizing music recommendation system.
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1 5| = (Introduction)

WEER S BB, o115, e, WM ARLY
KR, SR B . BB AN 4 A T A
s BFEM % FIELUBMER B BEK, F8 T AMNKWHEE
ARG RIS TAEM R, 15 B BRI I 9 5 AR i TG %
B TIERER, XEEREARFE TSN
Tk, (B Ok TR BT R M8, R TR AT 2 A
PEALT R, PARROUE R8RS, WERGENIEmE, 1

XAME S A, FIKR R B0 AT i 2
AR, SRTAT, U] A A A TELIBR 19 5 8 O a2 o ATk
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FRAk, MR E N PR RX R, HalC&ER T
. R, LM%, B ERS. ZHAERIEE
WA Tz R A,

T A 114 AR AR AT B2 R 9 0 25 5 B0 T R0 3 AR R
K, RWRIELRT RERZB T RBRZ AN EZ,
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BIAREE . BT W R SRR S TR & AR AT AT
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Spotify, Pandora, TEf§ 455 & A4 HE SR I A3 AR Y
B K B A PR T T BT B, SR, K
AT B AR A P S AR B M AT R R, X R
e, TS REAREEE, BEEK. T
() DA B JE BT RIOT MR R i, R G — RSV T A
REAT 1 Xtk i A 55 SR A 2 ME B B2 R, W Last . fm 2 i
TP A I E HEATHERE Y, Pandoradg i@ i g AR DLk HEAT 4R
FEROP, A SORIE A P AT . S AR ST IR B BRI 12
JE Pl R 3ot 0 A0 T AR ) AHPIR B HERE ST Yo P EE
M AR, DAMGERTF SRR, WIS SR R SR
B I,

2 #EFE % (Recommendation algorithm)

W R R AR ORI R4, R % St
FEAEIRE 12—, MR R IR E T HEAE R ST
Be MRS R e PRI BT A, TR
WHEREEA R, TR, BEREEES iR
BB AT
2.1 HEIREE

TEE SRR RGN B2 W — A B R M RS R 5
W, XFEEARYE B AR PR SR . A A GBRE T R E
BB ER®, REHEEH R A A P, XL s
R AT BE R PR S B D, AT AR T A
PSR RSB . BT R IR s A AR
Medk, ATCAE SR I H PO ER 28R, AN % W A S
HerEEaE Y, XA ARSI S, AiEEE Y
K. BTSSRt G2, bl IR e i S TR T AR
BE TR,

@ | [

i & R
| ! #
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‘ ,

A1 RSk A TR

Fig.1 The principle of collaborative filtering algorithm
22 BROHiE

ER M (Analytic Hierarchy Process, AHP)/Z1980
HEEEFELIBEEFT. L. SaatyFEHAS O KR H Y faj o
T SR IG H 22 M e s S SRR PR K R
Wit e BB IRE, A —fhoRiBge X, B85
FARGT R E R R, P SO K A I 28 PSR )
B LR R H, WEBREEN, FE RS
Efpeny A, REMEHR, REFIAEE RN, it
BEANHEXNREISREWREE, &FEEIFT SR
B, AP0 T A Bk H 2 SR A, IS
HEFN LGS,

o, B CHIHE R, R M) EUR IACAL B,
WME2FT7R .
N2 ML w2 | e #HENm
‘ VE A ‘ ‘ i %1 ‘ ‘ %2 ‘ ...... J%n

B2 BERyH MR
Fig.2 AHP structural model

B, M LR

=, KR BOER— S,

SEP, TSR fe

I, R HMIETFESRG I

AR SCAZ L BARER G RIS BT P i i ) o AR A
MET IR ARPR I A, |oE, AHrit B P ik
D3R, ML PO T R R, L T AP ST
Wi T A sy AT Rom — N P, BSOS — R,
BT I ERR A PO SR TR E R, AR AR I
RS SR ERH PR . 5, BETRFRES
I ATPE Rk A A IR 9 22, DAL 2 20
S EE = R H AR
3 MUK Z REFZ S (Personalized music

recommendation system)

A SRR IR T A R KA A ¥ SR F- & Last . fm
TER B AR RS, EXNERER, A B a0 B A
K B AER2S0NE s —F 7 ioEkF" Y, B P AT DAfELast . fm
TR I PR B A AT T 3 AR 2 M RIS
X R Last. fmA BT 70 P84~ H8TEL TR, AT
AT PR . REBIRCE N P RS IrGE. il
. TH. BEGEHTF. WK, B OEEHSMEER). &
KREZEFENEL.

31 ETRFHBRERELEIHBUAR

TEN AL AR R G, RAET W P At Rl o
B, —BURE TR PO R R AR LR, AT AR
BR8P Bln, P IR EE T M, TR
B [F P VA AR TR e 0 HAB T P, SR S5 R0 28 1) P B0 Y
JROHRE T ELA P 1 fid il R 2 T P L

AREAPIE R A E R —, B ZH
AT EGALH, SO RFIIRZ . TR R 8 A
H, PR PR AT AR IR A
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F oy oy
ST ST TR R R L B P
Yi=M135. 257, 397. 560. 935, 1551, DA P I&RECH
WA, BEUH PRI AR, R,
R1 ARG T 04BN

Tab.1 User generated behavior matrix for the singer

sim(a,b)=cos(4,B)=

. TS

B gpe kF9 WETS0 WKET2 HKT1066 HKT1208 MKT3184
P35 1021 488 603 520 1128 0 1683
JF2s7 152 261 985 78 84 286 0
P37 S6 78 221 1044 0 0 54
JAFIS60 134 866 0 723 0 35 0
JIF935 428 108 364 185 23 14 0
JHP1S51 868 663 10 0 4 1620 19

RIEFE RS, X #EAT R R, EHAX()IE
M Z TR R RS, TH AR 2R, I 1355 1
FA25THYAALEE 0. 38, FILTT T, 5 935 8RcAH LRy i
SRR 257, MR R0.73,
F2 BAHEDE
Tab.2 User similarity

Mg HDP135  JH)M257  HDM39T  HIM560  JHUM935  JH F11551
M F135 1 0.38 0.33 0.34 0.56 026
257 0.38 1 0.28 0.26 0.73 0.37
HF1397 0.33 0.28 1 0.68 0.47 0.05
HF1560 0.34 0.26 0.68 1 0.42 0.34
FF1935 0.56 0.73 0.47 0.42 1 0.40
FF1551 0.26 0.37 0.05 0234, 0.40 1

F P 2573 i) 2 P A SO, KA 1SHTE
FF935 4 i 2 vh . B0 SR 257 ) #5  51 R h
(5 OL KT #RA8 BUHEFR B R 935, NIHER N
15/50 x 100%=30%, AN AT LAXS F P 257 B3 i3 2 g 504
ACFH IR P O35 IST B A AT — R R HE R, WIRT DA
RO m e R R 2
3.2 EFHENAHPERSEHEESR

PR RAG B R G R R — B S B 02 R oK
B TS, X R SRR ) KB, W AR R 4
XY mEIR R . ANE RGN ORI R, A EE
LRITHIARSE, WA EEM TR . P AT ARAAS AR
EEIIE S SRR %, REXYMEE. FIH X LR
SRR AR S I PR 2B G, RS IAMERE R G, W
PARG BB RE R, S R AR MERE . B HeE Ry
W5, i AHPEAL R R ARG AT H )= P ) e 8 2
R LA, AR TR B A DL R A 3

(1) 7 [h) s A
AHPREWRGMEENY.THWEZE. #WE, 7EREZZ
AL, f i B4 BT AR L i G2 I 2 UL A e SR A A, A SO A
HHWHWRHP AP35, ST TFEEENRES
WML, FEWPGIREF, HAPI3SHEEIGBIFRE UGB 15
R(electronic), BT K(ebm). Tl k(industrial),
I ¥k (german), A& SR (synthpop), B HF(dark
electro), JXLEHREE M AR ENRIFIR, LA HERE R
WAL BN E3 IR
MFEIT AR, APSSERFERFNEEENZ “H
FHEE , M WEEEE WEEERRM,
=3 A O3RN BMIRE TR
Tab.3 List of tags that user 935 is most interested in

Fi% Uik e
HLF IR 52
TR EAR 38
Tk iR 33
B R 23
BEE 19
I 2 P 13

(e | [mrmes || Tus | wmes | [anes] | muas ]

\ l \ \ [ |
[
| | | | | |

(&7 ][&s |[mr |[ 52 ][z |[ &=
B3 kol i B B R AL R
Fig.3 Analytic hierarchy process model of song

recommendation

(2)He 722 P R

KA 1—9 AL Fadr i 2 LR, SRELE R Z B &
BERESE A PR R T B AR AR R, RSB
— R SR 1) ) 52 W) R 3R X T R R ) A A R, T A A
SRS B AR, PSR L B 2R Z (B S, DA
SRR RS, PR RS SRR BRI
SRR, AN O EerinE", nk
4R,

F4 Saaty W BIREERHEE X

Tab.4 Saaty nine—level scaling method and its implications

733 84
1 iR
3 i 22
5 Pl E R
7 RAE
9 TR #
2,4,6,8 B2 T R
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B)IAREE . BT RS IR AR TR & & AR RA DT 13

T PR FEHRREAREZ, BEARKMHFPA AR
FRACE &, 3 AP R T X S R R R
HRIR ATEMTAY o SR SUGUbR B VA H X 28 ] 3% ] 25 AR L b
B, BRI BRI RHE B, 153 R AR
SEPERE I RO A, AT A% R 2 i A AT R A
PAE 5 P 935 B i i) BB B S B HEAT U B, IR SR
Blgn.  “HFEER T CTAEFR MEEEEEL, W
CTlER” T “HFER NEEREEL/A4,

xR RMERREEERELLRER
Tab.5 Comparison matrix of importance between tags factors

B2 RTER BRTERSR DRSS EER SRR R

LIRS 1 3 4 6 8 9
BTAER 173 1 3 4 6 8
Tk 1/4 1/3 1 3 4 6
TEEE R 1/6 1/4 1/3 1 3 4
B R 1/8 1/6 1/4 1/3 1 3
LR 1/9 1/8 1/6 1/4 1/3 1

(3 ) 00 e ) — B

HHAHPH ¥, JTLIRTEMPE B, BT A0, w2
BB R YRS RERARE I 2 m B PAE PSR 52, B 7R AR+
B —BE, T IREE T RA T3, AHPHR
KA E THFIR IR —BUERIRCI(Consistency
Index), I CIR M R PO B — SO AR EE, CHERER,,
TR TR W — SRR R, BN, Hat S an A
(7R

_ Amax—N

=011 @

Horr, Amaxhy HBCHE M A T S R ERABARS, 7oA BB HE I B
¥, @it E A, F 3SR H B M b A R
Amax=6.3684, HIEAH(2), CI=(6.3684—6)/5=0.0737,

AHPEI 5 AR —S a7 RI(Random  Index),
X R M AT — BOPEAR B, R LR I IR OB A
P, RIS nfEAYN R X 2R ANEOFTR o

6 RISnEX 3
Tab.6 Corresponding table of RI and n values
e TSR g, PRI S
1 0 6 1.24
2 0 7 1.32
3 0.58 8 1.41
4 0.90 9 1.46
5 1.12 10 1.49

8 AL — 2 L CR(Consistency Ratio)# e/ Mé B

FERAE R — 2L, AP

_c

CR =
RI

(3)

B CR<0. 10/, VLHIHR MM E G, Ed—2E
B Rz, MCR=0.100F, UiH% M & 25
FIWTHE R, MFEMBIELRARE, HF935FMn & H
MEAg N 45, BT Xs SR RIMEL A 1. 24, MR~ (3),
CR=0.0737/1.24=0.0594, &5 CR<0.10, iif—FHE
g,

(4)VH AR PAR [

— BT AR S, A MR MR R DA R T
BEANHEEWNEME. THEAR AR

U=(0.8243, 0.4700, 0.2636, 0.1454, 0.0819, 0.0430)

R 1) & U 453 B BT ZE P35O iy B 2 &
REUE, FTLAES, WS R B PRER, DIEER. 1#
EH R, AME S, WE RS TE A 935 1) E B IR I
0.8243, 0.4700,, 0.2636. 0.1454, 0.0819, 0.0480,

S)HF LG

ASCHE Last. fm e 2k Wl ?P Al 0T H A5 A 935 AR BT
FAASTRNBLIR T % TV B R AYIB L, IR TR,

x7 BB P XTI E ROBERORE
Tab.7 The number of times similar users play about

evaluation factors

HTaS s Lreds DEER EEEE SRR R

HF1 2 5 8 4 9 1
HF2 6 4 5 2 7 3
wF3 9 7 2 4 5 6
T4 7 8 3 3 2 5
HES 8 9 4 5 6 3
HFo 6 2 3 4 7 9

X BRI B EAE AR VRS, B P 25 TR AL T 1Y
“HFEIRT WREVES AR, TOCHEFEIRT 9350
H R 0.8243, BT AACHIZITF 1 “HFE R
TEH 9350 B IALPE 43 490 8243h, , [RIFE, T RFIAE
R DlkER. EEE R, GE KA. BREETEM 935
O EIIEGES, 4> 31t240.4700h,. 0.2636h;, 0.1454h,,
0.0819%5, 0.0480h,, FF2&A~EZ A PEIAH I ED A28 F7E
935 LY ER G RN H :

H=0.8243h,+0.4700h,+0.2636A,+0. 1454h,+0.0819hs+0. 0480k,

DA BB ISR, T2, T3, T4,
WFS. WFORILEE TS

H,=0.8243 x 2+0.4700 x 5+0.2636 x 8+0.1454 x 4+

0.0819 x 9+0.0480 x 1=7.4741
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H,=0.8243 x 6+0.4700 x 4+0.2636 x 5+0.1454 x 2+
0.0819 x 7+0.0480 x 3=9.1519

H,=0.8243 x 9+0.4700 x 7+0.2636 x 2+0. 1454 x 4+
0.0819 x 5+0.0480 x 6=12.5150

H,=0.8243 x 7+0.4700 x 8+0.2636 x 3+0. 1454 x 3+
0.0819 x 2+0.0480 x 5=11.1609

H,=0.8243 x 8+0.4700 x 9+0.2636 x 4+0. 1454 x 5+
0.0819 x 6-+0.0480 x 3=13.2412

H=0.8243 x 6+0.4700 x 2+0.2636 x 3+0.1454 x 4+
0.0819 x 7+0.0480 x 9=8.2635

BERGEATAREIRFES, WF4, WFESWELR
935,

Fe iR ERAHPHEFE ¥, X P25 TR R 50407
WFETHITE AR, ik P4 BOs 25 0 B F #EA T HE
FE, IR, WESFR PRI IERE H R 9350
erbRyRH, MEREA13/25 X 100%=52%,

4 #5i(Conclusion)

Mg & Rl S RgE kR, EAREBCEERE, e
I B EOR R, AR SRS I — A XE SR
AR HE PR LA B8 D ) SR B TP R P BEA TR W 1
AOHERE o AR SO I X B A 3 AR AR 138 B PR AT i SRt
14047, @RS IR EEE O, BET AR
MRARZE, A PO A R HERE, A R OUEI HEEA
R T — R B S,
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