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Research on Social Tagging Recommendation Algorithm
Incorporated with User Interest Change

ZHANG Yanmei, WANG Lu

(School of Information, Central University of Finance and Economics, Beijing 100081 ,China)

[ Abstract] Many recommendation methods based on social tagging ignore the change and repeatability of user interests , which
may lead to unsatisfactory results. In order to solve these problems,a new method which efficiently combines exponential
forgetting-based data weight and time windows is proposed. The method not only highlights the importance of recent interest,
but also stresses the recurring early data. Based on standard tag set of the target user,the nearest neighbour set can be gained
according to exponential offset tag vectors,and then calculates weight vectors via items within time windows. Recommendation
values of the nearest neighbour set are computed by weight vectors and similarity. Finally it makes recommendation of items
within the top K predicted values. Simulation experimental results show that the proposed algorithm for recommendation can
dynamically track the changes in users interest and has high quality of precision to some extent.

[ Key words] collaborative filtering ; tag ; interest change ; exponential forgetting ; time window ;recommendation

DOI:10. 3969/j. issn. 1000-3428.2014. 11. 062

fi) , [ sh 38 BEAAR R W U A0 S PR R AR . SR [ 6-7 ] FUF
GY 0N AR T DL s FH P I T P 2 1 ) R
R A AR 25 A 2 i IR P IR 0 — FR ik, BT, AR e

1 iR
VEAESR | BRI RILASE I Web2. 0 i & & | Kie

A U B B 70 2 W 4%, TS B 2K )
{5 B R s V) 75 EA AL HERE IR 55 0 L P
PAE MEME B, S8 P R, 1 P v sh i 5

B E AN NS 55, YRR
/i@%ﬁ}lﬁ]ﬂ“nﬁ%&ﬁ“ GETHEMERED FT RIS
FRHERE D R A A5, o, Pl e A S
SRR BRI AT ROR D B AR A
PRI PR R H T —F e BERE R B Y 24 ER L

fbn 25 22 48 B B R A7, L W MovieLens, Flickr,
del. icio. us, Citeulike , [ P 1Y 598 % 38 45
FRZE S T H R XH) b B E, JE—Fh E A
FTR R S e P SR BRI, ARFRH 2%
AR AT 2 Fh IR g s s s s ™
EPEDLIETJ@ FIEEA T Sl P T 7 s P P 3 A D K
G 5 PRSI FHREE TGS BRIESORT A M AT
ﬁﬁ/}ji MG 2 EIE A4 BRE 3

BESTR HEF WSR2 L & IR H (11YIC880163) ;b 5t A #7254t xRl 2 #i R 5 & % B H (11JGC136)
TEBRAN SR HME (1976 - ), &, BIE% WL, =005 10 B PR s, R, £ B Lot

%5 B #5:2013-09-24 &[5 B #§:2013-12-27

E-mail; jlzym0309@ sina. com



Fa0E FHI11 M

SRHAME, £ B OGN %

AR ARSI LT 5T 319

SCHRL9 ] B Sefli FH R P st S s RO I T 7 ik
AR, SR 10 ] A o K 22 R B S ADL A
DGR BT I T 1 5 B T UM AL ) B Al A
SEAEAR ST P B 26 | (B 5 IR 4 X —
PR FGEIR A 2R . SOk 11 ] J i s 40
R RR BSOS P SR | DA R T P 26 22 1k
IS AL B2 T 24 R E 1 S iR
P, R REHERR BRER P 4R A BT X A T
PR P [ aod B AR AN RE DR | A S e P P %
AEAR A )2 AR SCTE A 2 AR 28 4 77 11 S Al
b GR R AP P OGERAEA R 2 Fh O BRI — A
;P %8R A5 Ak 1 bR 25 #E 77 5335 (User Interest
Change-tagging Collaborative Filtering, UIC-TCF) ,

2 UIC-TCF &E#ih

UIC-TCF 5k KB R 2 A BB . o e il 4
A% 5 A FH P s 28 P 328 S ARRLBRE e e i N S4B &
PSRRI N A P AR ie e e IR S H bR A P R
T — BE (8] AR 10 A9 B8 U — — T B A AL RS, BORH AR
BB ) K A BEIR R 2 BAR -, BB B AH AL
JE Y38 o BEERR S Ak TR
2.1 HIESFEIEE

S5 BAR P g I, u, (8 S A5 28 45 5 10 B
BRI T = (1,,1,,-,1,) o T R AERR 252
DA 1 I P RS RRC EIE PR,
FAA AR A EE [n) 5 B BRS¢, 9AE B TF-IDF
BT 45 H . — ek Ul F P I B4 10 % IR % AR
A A T BRI S R 114 % S AR X EE LA VE T i R
BRI I SR R 2 52 M AE X /N, TR L, S LA
N s B, AR SR F s Blst X i 26 DU AR = 0l
WIbRIC R A B

EX V(A maE) WREREE T A
n B TP u, BOARERE 0] 4

ut, = (Tagw, ;,Tagw,;,---,Tagw, ;)
Horp, Tagw, ; I P w, 1255 @ DARSE b BIALTE;

Tagw,, =TF,; x IDF, ,TF, ; = %,IDF,. =log ™,
_Zlnumw. n;
nwm, ;9 AP w0 BR % 0, bR VR E IR I SRRt
.;ilﬂumi,j%FﬁF‘ w, [ IFREE S T P T A bR X BT
BERBRE BB IR m PO 0, T R4
t, WP B

TE X 2 (185U FS AL )
TP AL N

0S(u;,1,) = e " P Do

Horh oM FR R0 < 0 < 1; Date,,, WP u, FFAH
i FHARZE R GE Y I 1] ; Date,,,, J P u, B Ja— R fifi

FH P u, TERRAE 1, L1

FARIC SRS A] s Date, P u, G — Vet PR
2 t, BRsHE]

TE X 3(MRFS S W FH P AR 2 ) &)
u, HOFRE

ut';, = (Tagw', ;,Tagw', ;, -, Tagw’, ;) =

T ¥ i FH P

(Tagw, ;,Tagw, ;,---,Tagw, ;) X
(OS(u;,t,),08(u;,t,) ,+++,08(u;,t,))
EXA(HPALE)  BWHF u, ST S
w; Z AR SL AL EE 2 X H

n

z (Tagw,,, xTagw,,)

r=1

Y (Tagw, ) x J Y (Tugw,, )’
r=1 r=1

sim(uy,u;) =

2.2 RiEHERE

i FR B W, P 3 AR 0 B IR A AL B
R TREIbR G & AL, N2 T 3 0158
M EEME, (B O, A [A] P A A e i
R, HAh, P 2R 2 25 R R
PE, BT AT BU 09 A 0 8808 A8 A6 T A e 7
AR, Bt 5 50k B DA R, 1 55 AT R
PEIRAEHERE A WU BUVE T, P RE S B ARHERERICR,

WP u, pRICHE M BIRE S 1, BE—1
IR win , 7531 H bR P S — B[] win NFRIC
FIRES 1, ZEENRTIR—ERE F Rk T
FAE SR DGR A, TC IR B IR AR I I ] R H 2R
FL, WOAEARLRE 5 a0 A0 LRI H P 25 i 19 2%
ARAHIG, BRI 38 o R AR RO 1, i — ¢
TEXT u, WHEFAE, 78 b — P R &F s P e
J&i , AR ICAR JE P U ) 0 U R Rl A 25 4 7 B AR
G G A AR TGS RURR BLRE 530 R 477 40 B, 4
TOP-K 4,

TE X5 (BEURAR A ] B
Ha N

R, = (RTagw, ,,RTagw, ,--,RTagw, .)
,ﬁ\:qj,RTagwM = RTagTF, , x RTagIDF, ; RTagTF, , =

RTagNum N ey
_rragivum, . ;RTagIDF, =log n—”;RTagNumwﬁﬂ GEUR x

éRTagNumM
BBR 5 n bR AT B9 OB (L HE R G b A ) 5
S RTagNum, i x e bR HE RS HHE I
BN, AP u, ARIC BRI n, bR o,
LELATIFT u, bR REsT,

EX 6(FWHMME)  VEI g SV k B4
SEARALE .

PR R, IFRZE AL

Z (RTagw,,, x RTagw, )

r=1

sim(q. k)= n
Y. (RTagw,,)* x | Y, (RTagw,,)’
r=1 r=1




320 it Bl

T & 2014 4F11 H 15 H

EXTCRIEHHEFAE ) XTI u, bridid
HRE— IR g, q X u, BOHEFERCE 25X H .
sim(q,k
a0 =sim(g 1) = L)
TEX 8(FHHMER M E0) AR JE P bRidid m B
U8 X X EARF P uy W ECR .
rec(u,,x) = Z i
2.3 HEEHEE
SRR T
BN P RICIUERRE ;i G P8 n AR DT P8
win ;AT su, AP
W R u, WSBOREY K VRIS
Stepl FRFEFREEMIRIL T = (t,,4,,-,1,) ;
Step2 g u, BIEEEREE KL ut, , TSR AR R
i, then 138 ut’,;
Step3 Forj=1tom-1
A u, BIEARZER G ut
T LB R A, 55 ut’
T sim(uy,u,) 5
End For
Stepd  XJ sim(u, ,u,) BEFHES, then 743 5340w = 19 N
AEBIE
StepS I, =GetLatestltemSet(u,,win) ;
Step6  For q =1 to Length(Item, )
//Ttem, 3% u, PR 5
TR wa(u,,q)
End For
Step7  GetTaggedItemSetOf (u, ,u, ,---,uy)
Forj=1to N 7/ BB I N 4R &
For x =1 to Length(Item,;)
//Ttem  f0FK u, BREERIP)
rec(u,,x) = X, wq(u,,i) xsim(i,x)
End For
End For
Step8  [EFHES rec(u, ,x) , FEAIEIRLS v, B9 Bl
LI K ANBERSER

3 ZWEREHN

3.1 SCIRIREE

ASCH Citeulike 31423 FF 5040 454 S 52 5654
PEx} UIC-TCF Sk SEG T H P i bl i g 55
B(iCN CE)EIAEL ., Citeulike J&— & 1T AR
NV L R C TR AR NS O e e D
Wl , B A E LG < FHP 1830, BRI E] >4 A5
B, XAREU KRR T AL B A Bl P 8 /)N
F 20 BOAREE LI AE AR R S/INT 20 (I, RIS
P T FH P A 2 5 S R s 1) R R AR R R E 1Y, 2%
ARk U REAE— B B] A B, DA L M B IR 4 A i 1)
W (Date,,, - Date,, <30 K)fdi it br%s R G0 H P

. wq(uy,i) X sim(i,x)
€ Lyin

Bl e 2 DL BOHE 4 bk B 847 AN P X
3 597 NI H B PESC 5%, LU AR AY 133 N0 2R
s, o JBAEANF P EGT 30% BRI 1R R A AR
T 70% FE RN ZRSE, SLEGIE T EE A . Windows
XP #ER S, CPU 41 2. 26 GHz,2 GB INAF, Eclipse
F &4 ,SQL Server 2000 KiHi i
3.2 iEMERR

HEWH 2 ( Precision) j&) 12 AT {5 B A R S
PEMbRIEZ —  WERA SRR P 0 — A 4 72 e
LI TTREE . How XOh RS0 025 3= FH P
EOR 7 S T A HESE T 5 L3R Precision =
HUS | Seoin St Hins R IEWHAEEG N Hom 5105
A IR IR B
3.3 XLWEHR

i TRz UIC-TCF B ARCR , ¥ UIC-TCF &3k
SEGE 3T H P (R Pp R A 8 S A b, X e e A7
AEECE B, 2 Fpoy R R 0 g 0, W T
3 4 S, SEg R HERE N 5 B B 20, 1]
Wk 5, LUT TS, S SR a4 H 4800 10,

B 1 s T 3 &R £ oA [R BUE B UIC-TCF 5
5GP R U8 S R R X e,
A E & win =10,0%0%1°4 0.3,0.5,0.7,

0.26

0.24 - 2=0.3

022 - 2=0.5
A 5=07
-7 CFH%

et gt
1 AEEETEEERHERHSTEL

SR D =S LN V= R R e £ W )
IR UE T, TEMERRIG IR T 25 B D AR
LB AR A TR RS U 2R B0 A B X S
ZRWA KRN, HTHAEASRFEIRS 5
T8, TR A FH P 4000 1 725 A 5 13 R AR A B A ], A
FEIGR G P al i 2 AR S BRI B, 70 =0.5
i, B R A R R, RS H N 5,0=0.5
B HEFAUERR R T T 24 54. 8% . [RI, Bl & T 5
RGN, UIC-TCF 8.3k 04 RE I 50 A 1l B, 1
S SEGEUMRL S U B R ARG P 25 0E

2 R T A S win BOBUEXS ARSI
SEESRURE win =5 K ,10 K15 K, Hi 9=0.5,



