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Abstract

Personalized recommendation systems can effectively alleviate the problem of information over-
load and are widely used in application fields such as e-commerce and content information promo-
tion. However, there are still problems such as cold start and data sparsity. This paper is based on
the traditional collaborative filtering algorithm. By integrating social relationships and interest
preference features, a user similarity matrix is established. The user interest preferences are dy-
namically weighted based on the time attenuation function in the form of an exponential function.
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Finally, the predicted scores are obtained through the improved matrix factorization algorithm. Ex-
periments show that this algorithm is superior to traditional recommendation algorithms such as
collaborative filtering in terms of recommendation accuracy and precision.
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Table 1. Basic statistics of the Epinions dataset

%= 1. Epinions HIBEEAZITE

it it 4

FH P4 153,265

Tt H % 755,760

HA K REL 841,372

A H P2 R Rl 162,169
AN P AR Ok R AR K E 2070

4.2. BIEMEREELE:

ARSI T UM E WA AEACHES: S S A SR H 19 TimeMF-SN 5953170 L, A8 R 7
% SVD+, Rl A58 {5 B A B 23 fif 592 SoRec, A PRI JE572: TimeSVD++, ARSI
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(1) SVD-++: FEEa Mgt I 7 S5t QB /N, SVDAEAR SUHE R 2 i S35 I R ik b RN FH P 56 40 i
MIAT N, BN = B + RO + WL, AR T S Mot i HEE SRR RE T B
(2) SoRec: il &2 AE B MIFERE RS, A I MR AR B 2 A A R Sty 98 0n P P A5 5
FHERE,  [RIRE 23 i 9 HL P R AR B 5 A SR AR A K, IR ARSRARAS 2 7 5 300 H R AL 17 5 N AR 3

TIET) o
(3) TimeSVD++: B FILESEIE, ST RFE D WRSE, AETIIPE 3 I A 1] i 2 DAL, 25 I 18] 45
ISOap AN

FLased, BE#BES M a=001, =001, u=05, 4,=0.05, A, =0.05, D ERELERHE &
MIERE . BEAT 5 9728 XS gn i e Bh 5 R PR IR, AN SR HEAT 1 30 IRSEER I 1 ME, sk
e RN 2, %3, R4 PR,

Table 2. Comparison of TimeMF-SN with RMSE of other recommendation algorithms
% 2. TimeMF-SN 5 H & ##FH A RMSE *tL

RMSE
F=5 F=10 F=15 F=20
SVD++ 0.502 0.478 0.431 0.538
SoRec 0.653 0.607 0.673 0.702
TIMESVD++ 0.471 0.453 0.449 0.421
TimeMF-SN 0.441 0.456 0.463 0.467

Table 3. Accuracy comparison between TimeMF-SN and other recommendation algorithms

% 3. TimeMF-SN S E K HEE LERZENTLE

Accuracy
F=5 F=10 F=15 F=20
SVD++ 0.712 0.732 0.731 0.724
SoRec 0.795 0.798 0.792 0.801
TIMESVD++ 0.843 0.823 0.854 0.801
TimeMF-SN 0.85 0.8675 0.85 0.783

Table 4. The recall rate comparison between TimeMF-SN and other recommendation algorithms

% 4. TimeMF-SN 5 HE&HEE LD B ENTLE

Recall
F=5 F=10 F=15 F=20
SVD++ 0.658 0.689 0.683 0.642
SoRec 0.735 0.743 0.749 0.738
TIMESVD++ 0.837 0.85 0.863 0.872
TimeMF-SN 0.918 0.880 0.858 0.795

HI SO 45 AT LU Y, Rl A S S S s I TR S R4 2 SR R LA T 4% S R K o i
(SVD++), ASSCHE Rl & 52 00 25 1R s A5 HE 77 SR A BT R 25 B AR 2045 I (SoRec) Bl A 25 FE I 8] 45 /&
(TimeSVD+H) HI I A% T & BA KA RMSE, U W& 41505 B sl 4 SR B D68 147 &
GERTERE, 152 TE 23 AR I B
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