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Abstract

item-time three-dimensional model based on rolling time windows was proposed, which considers the time sequence

For improving the performance of the traditional collaborative filtering recommender system,a dynamic user-

problem. Then a special collaborative filtering (CF) algorithm was explored to work with the model. The interest scores
at different times are regarded differently according to the time sequence and the similarities between users are com-
posed of components at different times, which increases the timeliness of the algorithm, In addition, the similarities can
also be calculated quickly by an incremental formula deduced in this paper so as to improve the scalability of the algo-
rithm. At last,some reasonable experiments show that the model and algorithm presented in this paper outperform the
traditional 2D collaborative filtering model and algorithm in terms of the hit rate.
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quences, Incremental algorithm

1 5]

BEA HLIK P ) TV R R BT R ST M LR 5
Sl 55 HR S K, KR I ) B Uk R S AR SR T U B BT
FPE. MERFEENOERSST A AP RHERE A T
T 5 R BE IR 0 R R M 5 4 — R R M, R B TR 5 %
SR BIMGE A P E R RS | B F TR IR, LR R AL

AR e ), BTN R, AMTTEARBTRER b R
TS, RS B —E R BT AR |
R,

PERED AR P B s AT 1B S R B9 8L
SR s PR L T RO T . RS | BOR
Rt A1) Web Joy Y e mT LAY B P DR BRI OGEBAN R B B
M5 B T B XA AR T U B — P R — B MR
HEZEIR S N TR T P . 53— 7 T BE SRR R 7T LA A

it

FIREH:2012-04-26 1R18 HH:2012-08-12

FHERE S | % S R IR S T RE LUR RS B (e e B )
EVRIT 7245 28725 1 B, BRI DR A2 5 | S R LR i
EhHHERR BE T B IZ M FIE ) b R SR T RE S5 G B
F W4l 5 10 B REAL R R U IR DR HERE 5 | B AR R A R
ML T A E L ER SN, Bt s B8R
MR HBEE.

EAER, EMSMEBT R R ISR E RS BH IR
B FH P 2SR I PP, T P4 SUR R P AR LR 0
AR B AR SCR PP R et U 2 5 | S A R R TR R T
WABRS IR T — R R R R S iE i 73X
MR L AR

2 fEGthEITRIEESIERRFIERE

DAL SR S el o A AT T % R B R
5 BRI P X8 AE L P FF A X SE AR P Xof B — 30

2 EFEEH AT R B R (863 R IR H (2011 AA040605) ¥ Bl

OE1988—), B, TERIR I MR RS BURISE P8 , E-mail. dicisout@126. com; #5#2 ¥ (1957 —), 5, B % 1§ L 4= 2 IW,

EEBFFT A IR AL
+ 206 -



B 8P4, 80 & i 3% B AR F P BT SRR MG IR B B Wil .
B ERA A — S 53R A P AR PR Y
TH , XMIEEL SRR R ERA IS, IHERERA
A2 P D S B R O A, SR T BB R P sk e v s
FIHERRBR I E .

RS RS IR R EER 3SR, DEFA
R HERE (Memory-based Recommendation) ; 2) 3 T 5l i 4
72 (Model-based Recommendation); 3) {E-&#E#0, Hdr &t
FHAFMHEE T Y4 8 E T H P H#ERE (User-based Rec-
ommendation) #13 F I B #) #E#F (Item-based Recommenda-
o) B, AL FEHA M ETHENMEEEHNSGT T HX
.

LT R SRR B AR E R o S B B H R
FEAE 1 FR . ERIEFTH P XA fBRE . FIE K
VE4RE B (KNN3 4 Hi 55 H AR P XA LA K A “48
BURPREETX K ANM4BRE7HE 2B ES . 0B
PR IR

G Came
T
\\

Ap
ABRUR P
B 1 ETHPEEEEERFEE

FRNETNEND R EEEEHRARSEETF
Y PR AL, RVKE A7 BETE P 3 R A0 41 PP 1 B Pl 3R 4t
BRI B — A TR, RE N S R A SETE
R BT ERA P R B RAE R BB, BUE F
FREBA S B0 BRI H . X T 4k
RYE) b 1A DR HEFE BB — A P A [ B 7 A B T 43
AR X 53 30 R — A R B ARG DU B AR P
AR, XL BITER R RENERTREGANGER.
BN R MR B AR 1, PR P o 2 RO ) S A T BB R BLAE
FEANFROGEE T HH P50 E 50 1 BT OB () RoF
SR, HU P B BR P HET . — M
RUF REAR G b P24 L X Fh A PP PEARRAE , PR RBI B BIE,

3 ETFRIEEEMAFA-5B-5E = 43 SE R

N T EEHER 5| RIS th P DG I B AR , AT
G GBI b Rl BB 75 1 e, A ORI T — R TR
St RIET B9 -0 BRI AT R UTD =480 538, X
SRR EAE SR P -T0 B BRI P I T B[R 4, 44
Pt 1B i J 28 T AL, 5 24 T e 20 50 ) BE P B B P A
X T BA N R WER, B TRANRE, WA TS5
Rl ek 201 32 376 B 1B B P9 59 FR P AT /N AR, 55 X4 AT 20 1R
12 B E] P9 B9 3F M BT B AR BB G R AR, AT LU
. FINETE AP B 2B BER EHIR , P B B s
S S ETR AR , H B P B A B S R .

T ERBAEME SN UIT =48R 000E 2 fiR, X &
FoREtELY BiFOoR R PR Z SRR T E . ZER B B
SRR B & T — T, 5% e pt ] B 103 7 B 1 F
5, Ty B UATR I BOm B TR 67 , T, 2B 24 B B 200 353 1)

EHEE  SAREEAER T. 25, B T <T<<---<T..
A PR B R — RO E E A RIS E A 2
MEFELAETN, BILR T R P E To— T, B8] AR B
ATEBWHE R, B MEMA A HAXE - H V@,
B it 6] 1) UHERS , AR [T RT3, 23R T AP P X 8
5 PH - T 1R s 16 BTS2 > P B0 PE SR Bt B I T 87 RO HE RS
TRAR 1) P E TR, BT AR T UIT =48 A K Rl ot g 5
ERHERTFEN. B RUESI R E G RS

A A
y

2 BETH/-E-RE SRR

T UIT = SRRE R T 88 R P ERF
Fisf 1B B9AT 9 43 S » BB 56 4 0 B 5t 2 P P X B o 1] 9 8
Betx . T BLREE B 1A 6 o R 3, PR P TR AR, 3B T 1A
HRHHBREEARXURETEHOE., SEENETH
P-IE TR EAS T R IR S A R TR P
Pi st 2B e A5 B B A E MBS .

4 ETHSRBENMETREEE R

4.1 EFBLBE

B AR EECY s, A Th, Ty oo T, 3855 P BCH n,
ULy Uz » > sty 7N ;T EBOR my i1 sizs et sin BR,

SR R E] o NEEREE, B » AR G- 1E
W BB, BT R X » N SRR R AR
Wi PP B[R] AR AOLBE , SR JE AR TR AR DU LR AT AR B 48
THRPYEL KSR B KA 5 MESRRARS,
BRGIRIEX K AN P 38 R 2% i B 4 R P HE2A B B0 I0
H. MBEIERES—RE, REHTB-E S S
BRI PR HEF RT3, AEF A EERIT BRI
FIAH LU AR IB HEFE LS R AT .
4.2 HERGHSR

IRHE EREFEE OB BB TS T

1. AP SRR Rk

FPBEIPNE B IRBUT N ZIRE R, /T LA A P
XTI E 85 LIS R P Cookies S B £ 17454 KMy, 18
B A Pt E RIS . TS - BB — AN R A,
nre{1,2,3,4,5}, 1 RINBABR, 5 TR BRI,

2. BERUBCHE T b 2R

1 F P AT BEAE 1A 1) B Xt 41900 B 8B B8 F %R
WorE B, Bk Hepas P TERITHN . —F 1, %
FEE— PR P X — T B %R R BT R IR Y BRI A
F B — AR BB B VE43 25 T DLk AL T T8 o 23 BRI 43 H s
WEME., 5—FE, B P eI B ) 28R BE A ] 3R
16, (B P2 B R B Al 601 H , I TG X BE BT B R4
R PE SRR, R X R B L LB ML B . Bk 783

¢ 207 o



AP B H - ] 1 — 2 T A R

BXNQGRERT) BT §24BE T 8] 2 87 1R
TP WAL TR A P R0 B 7 R TR
PR B PP A) 225 Z BT — 1B 1) 8 PN A X S (R0 3 43 22
B8

X 2C6BIE M) DOBIP A FERELR T P X
HEPFED AP w. o B2GBF DR
Tl T, ses Ts
R e A2Y d
(i) (i) ;
B T S
Ai=
L I R o
Tl TZ see Ts
Ao e AN 4
[€)] ) :
¢ e A
A=

Ko i1 iz seeesin FARTE S T1, Toyoery T BRI 7
RIS R ARSI E p P4, BRI —
W SEREE T FUMER, 344 31 22 P8 1, T, B 12
FAERE B BT P O D6HR IS5 M T4 BU5 0 PPN

3. SHEEFN A 2 B

FHPT w RO P u; B2GEAMBERTAE A DB 4 4
REGORET b, BT L ot 4 305 30 B R 31 16 it B
IR AR R 2 TR BT . [t A P 4 AR
SR 54 1 R TR BT A A TR, BT LAE A U A
SR RV . DB B BR8P e PP
2 16 SR BE SIML,; (DARINT -

ST, + sim®

SIM,,; (1) =t (€))
21

2 T‘g) r g;)

o1AD P #0)

VAR IO BRIV B RINC 25 ’
(plrP P =0 (1 P =0

FORFPT w PR w, TE5 b ABH ) B Y XL RAT R4 60
BT E AR S T, T oo T, BRI AU 3
FABUER 2% Ebbinghaus i# &2 s ULE 4,80 T,

—e UV Hd RN A AR SRR LT, WA 2
TR R L 60 Tooy . SSCRIAE , 3RS AT
(SUBEHH 7 Bk T4 R Frobenius 231 ,

:‘&“F‘»Simfgk) =

& 3 Ebbinghaus i % #h 2% M6 %
4. MBI R R
ZEFE BT R, AT P AR BB AT R
fb. M BRI R Pl S LU T B A
+ 208 o

s—1
SIM,; (¢+T) 2Tk« sim{er1’ +T, + simy;
A'j t =

ST
k=1

(sim/; —e *sim{%1’)

=t SIM,, (0 + =2
i
~ve T SIML (04— sim?, @
2T
o, sim FHR TR RIE N P Z BB XS HEUE ',
RIER (D), FEZ s E] B R sh, F P 2 8] B 4B R
I BEARX FERERETAFEARDOHE SIM,; ¢
D).
5. AR
TR ERES A bR E PR T B P B 18] B SR A DL B, B
LT AR B PR P BRI A BB AR R .
EX SHUESR) MUUEERR—MNMERTHEH
J3 2 8] XA A R SRR R, "R

Uy U .ee U,
0 SIMU SIM]n Ul

. SH\/I12 0 vee .es U
SIMM eee cae 0 axn Un

HRIETE B M XA DL R BUR RIS I T -

DYEFRHP w € {w,w, -, u b, HEAEHEE SH
u: FTPREE KK K A 2GEARRLE, RS o By H
WP w. B K M BOESERPE.

b) M B w & {w vz, B, R R BB P
BiashEES , —HMEor R R RS PR
AU SIM., 5 SIM,; 5 »++, SIML., , RIE MR BB KW K A~
8, Bt RIS P ER BRI . BRSP4, Wil
DR A g (BTN AR E T B M E o s
BD AR P % RS R,

RATEBWAPFY KANBESBERPERE ARG
KB K AEBR P EA T E L RMBE R, REEM
PR EFERXGBRERR EBIRA P EREWG N ANHA %
BRI BEES B,

K

_EISIMJi
K =
g*xqu$>

i)
Wil

P. %
;SIMJ,-

K 3
;SIMJ,-

4.3 HEWEE
HE R AR R, Sk R B A 4 B
|

[ mewakit |

—
B 3 |

[FAERES, BRTsPHHS |

¥
[ #wanmmam | [ ERTsheRg |

[ mArwkEnE | HEIC R
1 |

! #&gb’%ﬁ |

.IY

N

B4 =SSR EERERRER



5 XBRELSH

5.1 BGEEMiRE

T B R B A R A SR — AT R PR RRE
B B A R PR S i —— B AT L AT R 44 B Movielens
BRSP4 I 1 SR A 1) B SE BHE AR T R T 4R SCHR A s A
KRB, TRBIEEILAT 56770 FKiosk, T 500 A~ H
FI%T 1682 WHREHIESMER  HEIBERE S MH . TBRA
P RAYE AR, BV AR A P E T — et e & R E i
LR E AT R B B SR P e C o 25 RO B 20X 2 P i
G SR P A TR — AN B PR R BT AT AT S R A
B SFEETAP WA ER, K e EE T % HE A4
HEE,
5.2 BERMEXR

S, i RIS Rl 10, B BRSH AR 2 R GEE
P& 2 AEH W A BB R K=50, f (iR
B RB N=10, B LH 8T —Aad 8] 55 F P B4 R
PRBER , SRR — A B FHAT 1 IKER, XWRT 9K, 18
BIBRARRRLE R, A 5 Fin, BPFEAIRRRERELR
BB E], AR R R R P AR R, YIEENBRE R 3
AR B A P R R TSR 4R, X 9
WL RS FHITINBCE8 8] 4 A 1 3 R 33.
4%, ZHEIR N 40. 4%, BIE N BEHEAPRERT T 7%,

SEA —HAT)
&B(_*w@atsx&m)

Rpads

I R T S N S S SR )
8%t R TR AL (6 §)

s ZEFEiEEARrahRE
5.3 HEBHXR

L ‘
] a’ {
034 R el I
t b 1 1 b
Oy 5 4 5 5 7 5 91 % 1 2 3 45 6 7 8 810
HEREK WK

A6 ARESRRTHERF B7 FSESEEHTOEERT
Hfrh A B RE GEE R
=4)

FEASSCHR WO R Bk o, 3R 0 AR OR8] 1 R A
SERPHEREXEE, Bt @ LRHE T IR %
BBPOTERERALN . HEREUBRT F B RBk%
B, FER 6 1, Py SRR 2 B AR R R R T
R, B FLBBARE EBERBAE[L, 4] 0P frb i
B> B R RO /NI W R BB R AR, I R
PRSI PR BB RS AR R Y. BTH
P ARA — R MREHLYE, B g e S Ar7e A Bl

SLERERLHE, B 7B THERCEFATZHIET
R (B B K 5 S 354 o R R R, L2 B B ] o 253 A i
rhRokBN WA, H it R = R E 4, i EE R EF R
KL EEFEBERIAT, 4 BT, A SCR H TSR R B BT
BT HAPXBHRFER, SEREN _HEME LM LA
ERMaRE, SRR GRS, B ER A B3R
FRI A EAT R G ETT A RIS R RS R

ERIE ETRINBENSHEDREEEMEHEE
TS T AP MBI FER, ZRT XA MBEL
BB ER . R B LIRS R P50 R 28, 8 P X8
Vo ad 18] S AT Ak BE, AP S AR {BLBE e S DA i) B A 4
B 5y B A, 8RS 3 X 43 A P A B B 1] ) R R B R P
B, HERPHMERBTHEES BRTHE
AR 2 B W TS RN I FEE R Bk,
gk REW, iR R A P R R S EHE T UE
AR R EAETERE, SEAH AR R B A L, TR S
RHAIE ) UIT =4 sh A th R EE R R B R RE A
FERMERE FIRRI T IRE , AR — R .

B UIT =R AR LSS THEEE, AR
BRI B R A B 28], BT AT —2 8
PR R RN AE R = 4 Sh SR P R R BB R ek [ R
T2 A P AR I AT St , R — 2B OB R BE

2 £ X W

[1] Liu Bing. Web Data Mining[ M}. Springer, 2006

[2] FEFIE. BETHREM S X EFE S LR (D]. 8.
s EREERR KA, 2011

(3] Z=wr. BT e e (B A iEsr i (8] 4 B IR) s SR B e B 92 (D). 75
TR, 2010

(4] TREBL RRGE. REE,%. &R B Rl s
B[] RIS S &R 2007, 44(2) : 296-301

[5] Strunjas S, Algorithms and models for collaborative filtering
from large information corpora[ DJ. Cincinnati; University of
Cincinnati, 2008

[6] Leung W K C. Enriching user and item profiles for collaborative
filtering: from concept hierarchies to user-generated reviews
[D]. Hong Kong: The Hong Kong Polytechnic university, 2008

(7] WR. S HEEREXERABRID]. L5 . hEB 2R
ARz, 2011

[8] Achary R R. An author recommender system using both con-
tent-based and collaborative filtering methods[ D]. Northridge:
California State University,2011

[9] France S. Distance metrics for high dimensional nearest neigh-
borhood recovery[ J]. Compression and normalization, Elsevier
Science,2011,184(1) :92-100

[10] Pan Wei-ke, Xiang E W, Liu N N, et al. Transfer Learning in
Collaborative Filtering for Sparsity Reduction [C] // Proceedings
of the Twenty-Fourth AAAI Conference on Artificial Intelli-
gence. 2010:230-235

[11] Grouplens, Movielens data set [OL]. http;//www. grouplens.
org/node/73 # attachments, 2011

s 209 -



