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B B R BN AAE A X B Y SoRec B FI So-
cialMF 599 MR B LT, T SocialMF 5935 1) R Bl
BT SoRec 545, 33010 B B 200 b 465 A 0 1 A RO
SRS AERE R T 1 RGBCR B2, i
TR B B T S ARG B . b 4], TrustS-
VD Bk LB SR B S T SVD++ Bk
RIS AT LATE SVD++ BRI | = A= g e 7
R,

)i , HXTF SoRec 5535 SocialMF F35FISVD++
B TrustSVD Bk | CT-SVD B i:/E MAE K RMSE

A —E R E . X T HAEE FilmTrust SR,
CT-SVD Sk M HETHE R 1% ~2% , 1 Ciao %455
f CT-SVD BIE MR THE N 3% ~5% , 8= T4
e FilmTrust (9 52 7 B2, 7] RE 2 i T %038 £
FilmTrust S5 5 AT Ciao BIEHE . SIS
Proal s, SRR P R E M EHREE X R AR
HEFERIBL o

KE 2 HIRBEIA S AR EER L8
AEXT LSRG, ¥2 3 3l F P B 5E SO 7E 808 4 vhoxf
VI P BUN TS T S AR . SEEREE RN 4 7
No

F4 BEEIREZAPRREEEREITL

Bk BERT BERIE SoRec SocialMF SVD++ TrustS8VD  CT-SVD #=It
FilmTrust d=5 MAE 0. 7464 0.7208 0. 6700 0. 6737 0.6228 7.04%
RMSE 0. 9473 0.9421 0.9120 0.8782 0.8014 8.75%
d=10 MAE 0.7794 0.7384 0. 6720 0.6739 0.6227 7.35%
RMSE 0.9746 0.9572 0.9144 0. 8806 0.8033 8.78%
Ciao d=5 MAE 0.9353 0.8719 0.7789 0.7379 0.7424 -0.61%
RMSE 1.2333 1.1678 1.0737 1.0488 1.0281 1.97%
d =10 MAE 0.9208 0. 8650 0.7819 0.7382 0.7425 -0.58%
RMSE 1.2110 1.1542 1.0747 1.0490 1.0281 1.99%
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B 4 TR, ZE 0BG AR T Y JE S P AT
AT ET , #06FF424&H P, SoRec $1% SocialMF
By SVD + + 8 35 fl TrustSVD &3 iy RMSE 5
MAE BY{ETE FilmTrust 45 5 3% 8 728 K, 7E Ciao
AR I SVD ++ 1) RMSE 5 MAE [ {H K128/,
AT RE S SR AR AR B % RN ], B SVD +
+ FT A R L RS T B A R 1 A . AN, ¥R S
IR TR BRSOk U, 2 L 1 RMSE
5 MAE {8 8402 WA B4 B/, X Wil T,
XFEEREHP, R BIA M0 A {E EE
W AN 22 FE R AR =2 () AR R R AT Y, B R A
BOANTRE AN , HEFERUR S5 BoR R

o, WA LY CT-SVD BEAIERE AT LAFS
CT-SVD ## f¥) MAE Jz RMSE #H X F . fth 55 7 #B
A—ERERE. BHkE, CT-SVD SAIKR ZH

filXof E Bk P SE I OR SR A 1, AT DUA RO 229
PR Bl

K3 XA R AR I 2 4 B0 3 P AR R
oo AT #E—D A A SO R S A
PERE , SR HIA R AL I SR R AT R B 2. AR5
s e Bt S B[R] 9 LU IR AL 0 S 1 2R gl A
AR, ARG AT M. B, 705 R AL
50% . 60% ., 70% . 80% F190% Kyl ZrtE , 7EEAEH
THEN S KRHT, LRSEIY N TR HAL
W ERERINER 5 K6 i,

B2 5.3k 6 HEHILH) MAE [EHAL NI HY
2, AT LS i B0 73 B B30 Hh i B B SE e 45
Fo BRGERINE3 Fim.

H =% P R BT R, B N S G LR G 18
FilmTrust 5015 48 19 Fr A 422 5505 18 P B 46 b

F5 HKHEE FilmTrust $HHE FOTRERE SEREFIELERT L

YGEME  FEE SoRec SocialMF  SVD++  TrustSVD  CT-SVD TSR
50% MAE 0. 6566 0.6619 0.6419 0.6378 0. 6296 1.29%
RMSE 0.8569 0. 8586 0.8423 0. 8246 0. 8150 1.16%
60% MAE 0.6675 0. 6640 0.6370 0.6393 0.6273 1.88%
RMSE 0.8596 0. 8698 0. 8360 0. 8262 0. 8107 1.88%
70% MAE 0.6577 0.6557 0. 6365 0. 6385 0. 6255 1.73%
RMSE 0.8570 0.8527 0. 8368 0.8283 0. 8100 2.21%
80% MAE 0.6522 0.6470 0.6330 0. 6351 0.6240 1.42%
RMSE 0.8504 0. 8426 0.8319 0.8221 0. 8054 2.03%
90% MAE 0.6884 0.6412 0.6184 0.6215 0. 6043 2.76%
RMSE 0. 8456 0.8315 0. 8068 0. 8023 0.7813 2.62%
#6 HBEZLE Ciao HIRE PN R MBI SGEN TR L
YIGERE  ERE SoRec SocialMF  SVD++  TrustSVD  CT-SVD i Fhifii
50% MAE 0.9239 0. 8524 0. 8387 0. 8045 0.7728 3.94%
RMSE I 1.1323 1.1530 1.0881 1.0284 5.49%
60% MAE 0.9233 0.8410 0.8191 0.7953 0.7667 3.60%
RMSE 1.2300 1.1268 1.1389 1.0875 1.0315 5.15%
70% MAE 0.9292 0.8241 0.8093 0.7817 0.7558 3.31%
RMSE 1.2370 1.1067 1.1174 1.0597 1.0111 4.59%
80% MAE 0.9318 0. 8203 0. 8004 0.7798 0.7547 3.22%
RMSE 1.2399 1.0824 1.1058 1.0607 1.0096 4.82%
90% MAE 0.9384 0.8198 0. 8001 0.7798 0.7542 3.28%
RMSE 1.2427 1. 1047 1.1012 1.0567 1.0051 4.88%
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Research on SVD recommendation algorithm based on comprehensive trust

#

Zhang Dapeng” , Zhang Wei” , Zhang Lijun” , Liu Yajun"

( " School of Information Science and Engineering, Yanshan University, Qinhuangdao 066004 )

( ™ Information Engineering College, Hebei University of Architecture, Zhangjiakou 075000)

Abstract
Aiming at the problems of data sparseness, cold start and sparse data of user trust matrix in traditional matrix
decomposition recommendation algorithm, an improved path based trust computing model is proposed, which uses
the direct trust relationship between users-users and the influence of the trusted on the trust relationship between us-
ers-users to calculate the indirect trust relationship between users-users and fill in the users-users trust matrix. On
this basis, combining the trust relationship between users and the singular value decomposition (SVD) model, a
singular value decomposition algorithm combining synthetic trust is proposed. The recommendation algorithm com-
bines the user scoring matrix and the trust relationship matrix to the traditional singular value. The decomposition
recommendation algorithm is optimized to improve the accuracy of the recommendation system score prediction. Ex-
perimental results on the FilmTrust and Ciao datasets show that the proposed algorithm can effectively alleviate the
data sparsity and cold start problems of the recommended system.

Key words: recommender system, trust network, comprehensive trust, singular value decomposition (SVD)
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