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Abstract With the development of Internet technology.the issue of information overload is becoming increasingly se-
rious. The recommendation system is an effective means to alleviate this problem. Focusing on the problem of low rec-
ommendation efficiency caused by sparse data and cold start in collaborative filtering, this paper proposed a hybrid rec-
ommendation algorithm based on SVD filling. Firstly, Singular Value Decomposition technique is used to decompose the
user-item score matrix, and sparse matrix is filled by stochastic gradient descent method. Secondly, time weights are
added to optimize the user similarity in the user matrix. At the same time.Jaccard coefficients are added to optimize the
item similarity in the item matrix. Then,item-based and user-based collaborative filtering are combined to calculate pre-
diction scores and select the optimal project. Finally.the proposed algorithm is compared with other existing algorithms

on Movielens and Jester data set.and the result of experiments verifies that the effectiveness of the proposed algorithm.

Keywords

1 3l

Wi 5 E IR I ) BRI s AR A ke I L P A
WEAE B b TR A OB 5 B — AN s
BRG0P R 51T DUGE R RO A — B R E SR
AP E B B GeW 2P AR E RHR, hHRP
AL HE 7 2 B8 Y I 3l R PR T T 45T 5 R R R AZ 0G0, I 5 b
Fm 35 %0 M BB Ok [ AR R G0 5 A8 ORI PR 7 FR 48 4 H S
TERB R T 38% ;s Netflix A ®l R /8 60% A 5% H fl
Tl 55 ok AHERE R G .l b T, HETE R ST LA AL
FH P S B 2 I 80, 48 e e 95 o a o PRIt o fl Sy A 4 42 B
HER =5 R HE 72 I 55 © 2 0 B 98 38 A1 G T A A A TR R,

P [E] 3k € #E 77 (Collaborative Filtering, CF) & &% % W 19
—Fh#ESE 7 . Grouplens'™ Fl Video %% & 45l 2 B 10
P [R) 3k U A 7 L T U I sk vl AR A A A B R DL 43

il

Recommendation system,Collaborative filtering,Singular value decomposition, Fill matrix, Time weight

FH P SR A7 D) R A0 A e A IR 55 o D I A A — iy 2
FHPR CFP B TH A M CF O, ETFHAPAA CF ik
(User-based CF, UCF) &l i 155 F /7 5 P (9 A6 481 45 5]
B TR A A, MG 40 T 4 G A T3 TIUIN T 0 e B 7 A R
BE LTI H W CF 7 i (Item-based CF, ICF) il i 12 1 H
5350 H Z 0] A AR BLEE L TR0 P X% E A B R . 541
WF 5% AT T U 56 e 38 3 in Al & P A B 19 CF 7 308 1%
RAME LS AT S R AR . SR, CF ik
T 1 AR 22 Bk ik, S B Ry I E A A I — i LR AR L 3
T 330 S A s A A 10 o TR O R A B S, LTk 1R
PSR I P e B AR . KBRS R, P A E
B R R K S BT PP B E TN . B S
BB TH 53 07 T AR ORI T AR A, (AR AR R SR i
W B . P PE 43 R B R B 2 R,
SVD $ 3k 4 Sk [12] 7 55 S F b R i 38 HE 47 76 Net-

ARICZERHRBFIETH (61672039.61772034) . LA H AR F# I 4T H (1808085 MF172) % i,

XUBE S (1994 —) 2 Bl 2E , F R S HEFERRR R 4 Bk B (1972—) , B Hoe  1 b A: S 0, 32 BEF 5 4000 o 2 ) S b B (5 B e 4
BFAE Y E-mail : gliuahnu@163. com GEAFAEE ) 5 1R K (1993 —) . 5B B+ 2F . AP 5 SU8ON (5 B 2 4 (BRI AT 58 BB#E (1981 —) . 5,
WA BB, TR SR S BT A R 301979 B bk HoBR, S S S s 1 B b B LA B A



5 6A X 1 45

HF SVD B R MIE SRR 469

flix Prize 3R B 70055 0% T 000 o4 0 1 0 o e 1 U Ry
AT Rk

T AR DR R (), A SCRE TR B O A SR AL AR T —Fb
L F A7 T B oy i B 38 TR & 1 77 58 15 (Hybrid Collabora-
tive Filtering based Singular Value Decomposition Filling,
SVD-HCE) . izt 5 kRl & 7 UCE M1 ICF #E42 07 . 1 0k
R SVD B AR 5 350 B I 4356 B L 38 o B LS B R B vk B
B A P o SRS A B T AT A Ak ) P AR RS T 5 T e
A Jaccard ZRECOL AL I H AL EE 5, BT &6 i G ST
gy B ALIE . SIE R W] AR SCHR R S HE T IR AR L
FGEly CF J5 1% mT LA 2052 i Ve I 3 In 10 2 125 #fE 75 19 1 o
.

2 MEXIE

2.1 HRETREFEE

VFZ T W0 3 4 1 CF # 757 5705 o P 42 ik 2 i,
CF B3 R ARE T ¥ 43 26 B 153 11 77 2l ot 1) A AL ke 73
WMEGHA NSNS RE, BA RN R, 5T
2,11 AT AP ey th Rtk Sk

LT P Db [R] dod 38 e 5 A3 v M A0 0 I O 43 A R
FH T A S5 A B 408 F o AR 4 o A AL 40 A 3T 43 B0 % R P R
i 4.

SFC AR R P A R P L R A I R B R L R
R R AR OE RBOHS i BRI ROr 0T

2 a1 Gy — 1)

vEV,

sim(a,b) = = — — [@D)
Ug;““(r(,u*m)z(m,*n,)z
Ho v, =V.NV, LR a M W40 B M8 %E;r,
FARMF o MBUH o WIE5 s, Fm P o 1385
N A% 52 i UCF #EF7 Al LAGE 5 A LB SH S 0 P Xt
WUH o BRSO PR
anU .s‘im(a,u)(rm,*;a)
‘ ug“ simCasu)
He U, ZraHr o WSEHPES.
2.1.2 ATHAB P FEET®
BE T E B b IR] 3 08 7 0 AR A T B T S B
T H 1 5 A AR 3 H L 8 4R H 5 H AR E Z E 5
AHALBE 1T 545 BT 4 HE P Joe 8 0 A £ IR HETRSG P .

(2)

Pu,=r.+

i B 2Z 6] g A LR T A =R .
2 (ry—r; )(rU rj)
sim(i,j) = —=ls (3)

2 Cra—r) Cry —1;)?
H.U,=U,NU, i’%ﬂ“ﬂlﬁﬁ i H G #8IE o) d  H  4E
Eirg BN w XFWH [fl/Jﬂ:ﬁ};r,%:z/TIﬁﬁ] 1S 214

PRI L A% R ) TCF i 45 m] LU i ARLRE 31 55t P %)
iH v BN 0 O PR
- g‘: sim (iyv) (ry *?,-)
—rt C’%;.sim(i,v)
Hr,V, RaRWiH v M BHPES
2.2 HAHK
T [a] 3 U e s b, 0 P X I E R 43 T LR OR

4

=T A R R R RLw IR P o XY R
Wor. T P2 B A W i BEAT PR 53 o R 3 AN R 43 4R
M AR 225 u R BB I (8 L A At =2 0l . P 3% 4 L P 2 3R
G N B E I 1P 051 = i A R R 2 A
P e 2 T I B B T B . ISR A BN T R AR AR B RE R 1 A
RS o itk R R A DL S IR e
2.2.1 NMF# AH K

NMF(Non-negative Matrix Factorization) J2& il i i1 & M
Ji R I 4 BT FIRFAIE A S [R) 1) R R ok S 4= (5) i 7

Vi =W * Hixy (&)
Hoft W =0, Hye =0 m RHE -0 W] LU RAAT 1] 5,

NMF ¥ i) @ 38 K. VE R, R ffF wE RV, HE
S NMF S520OR fif ) H AR 2 min || X—WH || o a8+
TR TR T W R IR, W 1951 ] 1 B FR O e m)
L H B ) B R O s R

0 SRR S MR R IRODA R i 4 A, DU R AR X B9 log LA B
A B 5451 2% R B AN 2 (6) BT s

L(W,H)—EZ (X, —(WH) ;)" +210g(«/27m ) (6)
F&?:ﬁ NMF fy e Pk AR -
(XH), WTX),

Wi Wy ()
(XHH"); (W'WH),;

NFM B/ & AN H b, B 4
TR B R 3 BT R AE e R
& 45 NFM 5330 38 5 ¥ — A BUOH% 56 4 56 B 4 i o 904 3R
B B IR AR R AR A L2 (7)) A 3&E T2 4 A7 78 K 1 Bk
JAB MG B0 o T b I Ao 8 HE T BRBE TR P 30 H PV 43 B Sl R
FETE R e e A B UL AS 8 T A S 38 85
2.2.2 SVDHAHK
SVD J& — 48 B 43 i B AR BT LUK —AS e X (35 H
PESFHEBE R 0 ff ok 3 N0 B SR B, =X (8) T/
R...=U,, * S, * V., €))
Hrp, U RV ZTEA KNG R m X ryr Xn 19 1E B r &
HFER BIBK.R 9 r Xr BN A JE FE R W) BT A & SEAE N

2 BN T SR RN

X £ I,
FEIE R, BE LA -
R =U,cr * Sixcr * Vicu 9)

B, U, R PR Ve, RonTH IR, @Rk
NG SAE T DL AR 5 b 00 ZE L R R AR R M R P A AE
AT HE A" LR,

SVD ¢ A 5t 2 o 3 78 Bk % {E , g o CF 5303 o D5 A 4l
s 5 5 000 A 3 T AN A A e T

FAE LR SVD BEAT I 58 , 15 B (9 6 [, 3+ 58 4E 4] I P
w X o BHERE B

Po.=utU, » /S, ()« /S V. (p) (10
Ho U« /S (OR U /S W 17, /S Vi (p) 2 /S0
VRIS p BRI EL W PR

581 SVD FE A7 FUI A4 PF 43 4 0 B R 1 o B 8 60 1 7F
53R R W ESCAH 5 WU B W 3R 22 R re. = R — P » 48711
A LA A IR 22 F 7 fn: SSE = Ze o [FVAR M, HUBE

o R A AL 7 4 SSE W 1/ B 0 8 58 5

fH. L_EZIUC*H%FEMEF}ETK%%,L,Jrzeﬁﬁﬁn%Em J ﬂc



470 B N N = R

2019 4F

SSE, hAUE AR I 8 &K, 5% — 1 e JG BN B
PR3 HEAT R

3 ETFSVDEXZEMENREEFEE

3.1 HMEHEBEMEITEHE

P IR] 3k 0l B 0 9 A SR AR I P 0 R LR A
AN 4B RS, Pk, B B0 A A L TSR A
T R T E
31,1 AR P AR S

A 3 R B TR] ae ik e e B R 2R A H 4R B AR A 3T
FRE B B R 2 A S SRR R . T P I R 2 A 4 B
B R A AR AR . L, /N B CE Bl im 5 09 P BE G TR
MR S BB BN . IR AP LA R %A % ket
IF) PRI 3% o 7™ T 5 A 0 o R L TR R N 4 P R
FE 55 b/ SRR B P B S0 XK ) B A S b/
Uit e 3 W1 0 e R BL B . RO A S R S A B
VF1) A S A AR A T 5 . R P o B T T 0 S s 4
7% AT 25 R I % MR AR i %o ot 2 PR B0 S A4 ) A RN
4 ) A

GG LR 1) B, A% SR 36 o i 3 3t s il 2% R HOok iR T
AR ACE S, A B LAE .

1, Lmax = Lmin

WT,, = an

fuw ~ Umin
—1

glmex o v lmax 7 tomin
Hrp WT,, R P w XIH o W41 i A E , Kb, R
AP w X H v BIPEIS I ] £ 278 P 0 B9 8 T3 23 I
] s i AN I 0 A B LIPS0 I JB) . W, 2 — > B 1 68
BOIBUE X A Ay Le™ 1],
4 AR R B R

S (WTay * ree—r) (WTy, = 1y —r,)
. vEV,,
sim(a,b)= - — —
S (WTay * ree— 10 (WTh * 10— 17
vEeV,,

12

3.1.2 R B AW E

Xt T A 9 36 T30 H A B R Ak 0 e B R R B
KO IEATHRUE 358, A7 A2 AR Z 0], il dn s © 145 21 i 37
SHRHC—,—,—,—,1,—,—,—, =), T H 2B ES N
(—.4,4,—.,1,2,—,1,2) 30 H 3 BRAMITES H(—,5,4,—,1,
2,—,1,2) il oL A LB T3 A A5 sim(1,2) =1,5im(2,3) =
0.98,3X 5 SLBRAE O AT , & H R N SR, X F L
R AE, A SCH|I AT Jaccard R 4K
U, NU;
U, Uu;
H,JG, pFRTE i MIWH j MILFEE .U NU; £R
KR EIE ¢ MW H j MH S .U UU, £om A7
MradWiH MIH; WHPES. TG R EUE X E Y
(0,17,

Bk S AR LR TR A R
Juqngfm—fﬂm—2>

13

JGL. )

(14

sim(i,j)=
S Gy —r1)? (r, *2)2
wEU,
W b RA] DUE 3 ) P 43 T SO A T L R
J G ) VU 5 FE[RIBE 43300 8 9F 43 300 0% b ZE K /N, T Gy ) T

M, fE LR G TR B E 2 50 E 3 AL FEITE R £,
B LA O AR, 55 S B 1 DL AR A
3.2 RAWEFEHE

— P RE TP P 0 B ) e O A T 0 R AR R A AR B AT 1
P43 TN 2% P 00 A 4 X T — AN 8 AR B S 1R PR
VO HEFE I ME O AR . (R 7R SEBR B L 7 i T AR W
Je W 5| BE 22 B T P R T R L HOG T Ry R R, BT E
b [e] el 8 e 3 S v HE A A R AR LA I B R R SRR
WA E AL, P AGE B R BB A Y. Rk A ST
FH P 880 T o 0 B T ok 9 2 2 W — S L DU 5 B3R
TR B

g5 TR 3 I — R T P AR T P IR S D
BOIRG HER 505 BE A 08 S M M ME A A8, TS w X
BUH o AN E 43, =X (15) frs

S simCavu) (roy— 1)

fm:MZ+“*E )+

sim (asu)
=3

2 sim (i) (ry —r;)
i€V,

(1—a)(r,+ ) s

> sim (iyv)
WU,

angs A~ PR — i, RE IR B L 5IRA
ARG HR 19 N T 35X 8 HL 52 B VR 3 A AR L 52 I AR A
L P A5 R, B A P AT R AR A AN TR TIE AN A AH LAY F 5%
VFRIRAZHIE MY . (BB A3 2 R o X8 i 32 5 1R
FAWXSER G NE T IF B 5 o 745 33 B AR, X
i R AR T G B, FH P T BE AR S e MR
3.3 EFSVDEREKNEAHREERREZX
TEEATHERE I, B3 1) ok 008 B ok A7 AE V2 S 3 N B30 i 5
5] REE , ST s 458 4 v B8 1% % P A A5 P A R AL E T 5
FAER KR, R EBOIEAFBCR AR, i A SC3R T —Fh d
T SVD W &AL (AR WA 2 1) i Se X 01 B 14346
B R, (] SVD B AR B BE U, S. V. 88 J5 X Mk S
HEAT W 4k 45 30 6F 17 1 B 48 )5 1 P RIS E R B U s Vi
i A% e 3 72 8 ot B S L O 38 2o BE LR BE R R Ak
MR (LA 156 1517, REEHTEW®
pisl 0 O L AN TR s W D i R = (9 7 = /N
LGB T BFE 5 Py s RIS IIA Jaccard A 56 2 £k £ 351 H
AEARLBE TH A 2 A B P43 P, (WL 158 6—13 47D,
ERHSE o« INALALS LTI E M CF M TH A M CF
BEIBI 5> P s P =aP. +(1—a) Py, (BB 15 55 17
7). XFEAT LUGRIE— 28 H P A AR B 7 B gk 47 350 B A AR
Het7 . [ERE A 0 H AL SR AU P EFE . 2 T ¥ )a
Bl FIVECHE s B 70 R 1 8 T A A AR A 1) R, e N T iR
25 B TR B . RLRHR I 1 TR,
ik 1 ET SVDWIRA MR E
A I S B S
i i Py,
1. Caculate U,S,V by SVD algorithm
2. il r>6 //IREAEREN 6
Sp <=0 / /%t X FHERE S B4k
end if
Caculate Rgyp
for Y u,vE€ Rgyp
Caculate WT,,

~N o o e W



% 6A XIS, 45, BT SVD M AR S HEFEE % 471
Vg<WTMquwanvwmf§) %ﬁM*Pw
8. sim(a,b)< - MAE:MT (16)

sartl 2 (WT,, * 1, — )2 (WT, » 1y —1,)%]
vEV,,

9. Caculate P,
10. ForV u,v€E Rgyp Do
11. Caculate J(i,j)
G X (rg—1) (ry—r)
ij

12. sim(i,j)<— — —
sqrtl 2 (ry— 1) (ry—1)?]
wEU;
13. Caculate P,,,
14. P, =aP,,.+(1—0P,,
15. end For
16. end for

17. return P,,
3.4 EFESW

BV L MR RIS 4 B R 3 TR AR A — W A R Al
F SVD o3 il 5 W R BRAE S0 1 55 1—5 A7, Horh 5 1 AT HE4T
MM RIEE . RILTFE m X n X m KRB H Hw e & 2
BES OGm® ) o 565 5 47 ) FH BEALBA BT e vk 42050 W i 56 B2 13 1)
B 52 2 BEAR T OGn® n) 5 55 4 4 J& 51 A BT [ AL E F Jaccard
FHOG R BURALARRL B 18 55 AR BLAE S S AT NS 12 47115 A
FSEAF VBE S HARSE 2 08 R X IR
ek iz 5 o I ) 52 2% JEE A A% 8 (9 B 1l 2 2% BEARTR] . 9 O G
B =R 3 SR TH AT 4y 00N AE B L AR BLTE S 14 4T, I ) 5T 20
HHh O (mn) . 7 BT 1 BB EE 4B O™ n) o

4 EREITH

4.1 ZWHEE

LG % F] MovieLens Fl Jester B~/ FF & i 5. Ho,
5 H B JE 78 3K K2 GroupLens W25 30 H 2H fr Ui 4E 3 A9 Mov-
ieLens B4R ALY AR 4 A P % o 52 0 9T 43 ) FLER L HE 2 51 3%
MR DA ANBIRE . ZBIREA Y 943 N
FAXE 1682 B BT 318 L AT O3 0 BUAE 1~5 Z ]34
SERZAT 100000 55, BRI BE ¢ N

_,_ 100000
¢ 943X 1682

H P DL S AN TE 43 48 B 2 TR B Y . AN SO
P P 2= 20 A M EAT I PR 4Y .

Jester HE7E £ 48 5048 52 M Jester Online Joke Recommen-
der System PUHLAY & £ H P XF Joke W94 B4 . 04 46 )2
2006 4F 11 A %) 2009 4F 5 H WM/ G & T 24983 AN
XF 101 AR PEA 1 O, P43 43 B — 10~10 Z |, Hrp
AP 2N T 36 KI5,
4.2 EHEWRE

BB AATTH H A 1 o 00 8 TR AR B P DU — A R B
JT 4 B4R SR A S T P EOGHRY . JH R TP A HE 3 R S8 v

BE 0 b5 1k 22 T 22 0 B GRS B0 A 258 ok R TR0 PP 43 5

TE 43 9 D 22 A PPk 407 A E A B2, F00I0 4 B T P i 52
BRVF43, 9 45 22 G0 0 i BB v, AR S T 3 43 5 1 P S B
P53 22 S0 O DU o B BTG . P ) A R A e 22 Y
S 34 46 X6 i 22 (Mean Absolute Error, MAE) , 28 3CHf: M\ iX
AN 05 5 i SVD-HCF 553k i 4 2k

=93.7%

B0 S5 5K

D http://MovieLens. umn. edu

HA R, BmH I w XFWH i (ELZPES, P, Fonil i 15
BRI P o XFIH @ PESY . N Fon U A i iR 5k
T R B s ws i € N Fm MR 4R v 1 B — 2% P -300 H 19 7
%?&S‘E MAE ({8 8]y . 22 B 35000 43 4505 52 R 43 4500w 25 8 /)N

A5 0 1% T BN o R R 5 R 2 MAE (LR K L 3% BH 0
G385 55 52 R A3 B0 2 R T, 45 21 ) TR0 H5 4R o A R AR
4.3 XWHERSHW
4.3.1  BBEH

T AR BN R I IR A5 AR 3043 B #E MoiveLens B

AN Jester PG LA T L, 15 8] SVD HA R
T R 25 AR A il £ an B 4 TR
s T
0.85 3.

080

0.75
0.70

065

MAE

0 01 02 03 04 05

LS ]

K1 MAE fyxf b g5 5t

ML AT LU 0 FFER L IR 0. 1 SRR ST L 6
RATHE MAE {HIF3E47 4007 MBLFE Ly 0. 3 B S ik Mg

SR S BT A R B o XEA SR ) SVD-HCF #2245
52 , A% SCHE MoiveLens $54 45 1 W6 #L 4l B8R 5 h i) 20
AN 001 PR DK 001 BUE o BYHE R 3 3 4T Y
¥ MAE I 3E47 50 01 - SR R e B e 280, i iE 2 s,

o
Bl

0.70

065

060

Average Mean Absolute Error

055

01 02 03 04 05 06 07
a

08 09

Bl 2 o BHUEX MAE (495

29, X Mo o BIBUEE BB 0. 1~0.9,Y 4 FHy
MAE .t EETT 4 ,a=0. 5 B, AN 7E 3L T SVD MR A HEH R
P ICF M UCF 4 i — 2 AU E B, S ¥ MAE (9 {8 5/,
SVD-HCF ikt fetE . PR LT A AL o=
0.5 FEATPEREXT H A #T .

4.3.2 MRExy LA

5T 3.2 Wi MAE & A7 ok 4 SO SVD-HCF Rk 5
ICF,UCF, HCF L\ K NMF-CF % & 76 K [ 3t 4 - #17
H#

K 3 F AR AF MovieLens $U4E 5 E MAE BX} H
iR, K 4 RAARIFIELE Jester B8 £ E MAE (%t H 4%
o WE PR R LUE 1, Sk |, UCF,ICF, HCF, NMF-CF
LK SVD-HCF 5 8 ¥ i MAE {8 bt 35 405 5 5 H i 38 K
SN, A ZEERE AN IRA WA I 224 LT



472

i BN R

2019 4F

FA P 1% B T) 2ok 208 4 25 5 0 A 3 000 B % B [0 ol D A R vk A
BR M, NMF-CF Sk T 8 — 25 0 gl o, T A< 042 1
T A R B 3 R 0 VR A HERR BOA RORTEAE . JU I P AR
JEECE Ry 20 B389 20 0 i 25 B /D S 33X BT AR SO R TR
[ AL FE Fl Jaccaed AH G R 40, U0 5675 08 T dw 3l o AT (9 1 100 L 4
R R . P AR JE A E A 20 BRSO L R AT LA
B BE A AT I B B S W B, P Y S 2 4 X e 22 R I
B, 3k SR T B A R A O R R S T P A R AR Y
ABJE AT A B, T 43 85 52 PR A R0 B R
22 ARG B B AR, S 3 4 X R 22 08 k. XS E SR 0.
SVD-HCF H A #5135 B B I i rE v i . 2% 1
AP AT SVD IR & HEE B 1E MAE fif £ b5 1 I
5 UCF,ICF, HCF Ll & NMF-CF Z:AH LA SR,

090
oss gw
0380
—+—UCF
< 075 —e—ICF
—=—HCF
070 —*—NMF-CF
—»—SVD-HCF
065 § =
060
5 10 15 20 25 30
an SEHH

MovieLens 4 4 I % 5119 MAE *f 1t

5 10 15 20 25 30

& EBE
4 Jester BUHRAE L HIEN MAE Xt 1L

GERIE A SCE AL G R A 8 A A R BN B LA
A B — b 3R T SVD MR A TR S vk K S s
SVD 4 it S UG VE 43 48 B4 9 I 7 B0 i 5. 3 o BE LR E R
MR AMBIE M. K5 RIS 80 A 5T M P RT3 E
B BB ] 3 0 B L 3T AN T i TR A EE AN Jarcrad #56 BR $K
P A AT ARURE T, B T 1 00 40 5 4 A B, AT 2 T M HE
BRI, Seoe 4k 5 R W], SVD-HCF 2 ¥ 1] LA 302 @ ¥ 1
By 1] 0 11 4 1 O R v A P A . SR A R T R
M RREER AP R R SFEMENR, F—20 T
VERLF e 4 17 5005 0 B R £ 7 0T 9 7 2 o #f 42 5 ik 14 ] st
P4 P B RL 4

2 £ x o

(1] @l i, E2 A 55 Bt Rg K H W A LT]. B
#,2013,24(1) :91-108.

[2] JANNACH D,NAVEED S,JUGOVAC M. User control in rec-
ommender systems:Overview and Interaction Challenges[ C] //

and Web

International Conference on Electronic Commerce

(3]

[4]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Technologies. 2016:21-33.

RESNICK P,IACOVOU N, SUCHAK M, et al. GroupLens: an
open architecture for collaborative filtering of netnews[ C] /
ACM Conference on Computer Supported Cooperative Work.
ACM, 1994 :175-186.

DAVIDSON J, LIEBALD B, LIU J, et al. The YouTube video
recommendation system[ C]// ACM Conference on Recommen-
der Systems. ACM,2010:293-296.

SRR, A0 BIAR AR A5 T T R AL E B iR ] 2o 9 9 2 0
W] 3005 24,2014, 35(2) 1 16-24.

SARWAR B,KARYPIS G,KONSTAN J,et al. Item-based col-
laborative filtering recommendation algorithms [ C7] // Interna-
tional Conference on World Wide Web. ACM,2001:285-295.
DESHPANDE M, KARYPIS G. Item-based top- N recommen-
dation algorithms[ J]. ACM International Conference on Tran-
sactions on Information Systems,2004,22(1):143-177.

WU Q.LIN X,HE L. Unifying user-based and item-based algo-
rithm to improve collaborative filtering accuracy [ J]. Energy
Procedia,2011,13:8231-8239.

WANG B,HUANG J,OU L,et al. A collaborative filtering al-
gorithm fusing user-based.item-based and social networks[ C]//
IEEE International Conference on Big Data. IEEE, 20152337~
2343.

ZHENG X,LUO Y,et al. Tourism destination recommender
system for the cold start problem[ ]J]. KSII Transactions on In-
ternet and Information Systems,2016,10(7):3192-3212.
KANT S,MAHARA T. Merging user and item based collabora-
tive filtering to alleviate data sparsity[ ] ]. International Journal
of System Assurance Engineering and Management,2018,9(1):
173-179.

MA C C. A guide to singular value decomposition for collabo-
ratative filtering[ J]. Computer,2009,42(3) :30-37.

KOREN Y,BELL R, VOLINSKY C. Matrix factorization tech-
niques for recommender systems[ ]]. IEEE Computer, 2009,
42(1) :30-37.

REDDY M S, ADILAKSHMI T. Music recommendation system
based on matrix factorization technique-SVD[C] // International
Conference on Computer Communication and Informatics.
IEEE.2014:1-6.

WANG J,LI X,WU W,et al. An algorithm of collaborative fil-
tering based on SVD and trust factors[J]. Journal of Chinese
Computer Systems,2017,38(6):1290-1293.

VOZALIS M G, MARGARITIS K G. Applying SVD on item-
based filtering[ C] // International Conference on Intelligent Sys-
tems Design and Applications. IEEE,2005:464-469.

ZHENG X,LUO Y,SUN L,et al. A new recommender syste-
musing context clustering based on matrix factorization tech-
niques[JJ. Chinese Journal of Electronics,2016,25(2) :334-340.
ZHAO F,XIONG Y,LIANG X,et al. Privacy-preserving colla-
borative filtering based on time-drifting characteristic[ J ]. Chi-

nese Journal of Electronics,2016,25(1) :20-25.





