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Abstract; TrustSVD,a popular social collaborative filtering algorithm that incorporates both of the explicit and im-
plicit trust information,has been widely used in recommender systems. However, there is a risk of disclosure of user privacy
in TrustSVD. Privacy information inference based on background knowledge is one of the great hidden dangers of user’s pri-
vacy disclosure. Differential privacy has attracted much attentiaon as a privacy protection mechanism that can provide a strict
theoretical guarantee for protection objects. In this article,we propose DPTrustSVD,a novel collaborative filtering algorithm
that applies Differential privacy to TrustSVD and has the ability of privacy preserving. Theoretical analysis and experimental
results show that DPTrustSVD not only provides a strict theoretical guarantee for users’ privacy information,but also main-
tains a high prediction accuracy.
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2253 BEAAPRAP 7K P D 3 2 ER 47 50 35 1 42 B U 1)
. ML PR p, Sb, RX AR SR 22 70 B A
PR TR L, 1T LA He 2 5000 e 1 B A PR 37
SRR 0. K, AR 7 8 A G R R T A B 1 WA
e-22 Iy B Fh.

KFRIE 1, 4T REN X HAR REREAT AL 23 #r. th
TR 1A= p, A E AR R EUINE I 22 70 B AL PR3 4k
H N RS p, BIPEREIEAT 0T

WL 1 B p, BAZES FRAAPR Y AL BRI R
M L(py ) RAF 0 — A SR U, 5K R KR € (e, ) =
(e, )’ SRl YAl G H 1" (e, ) | <c. By — 2 LR
% e, (e, <L) B d(d <n) IRLAFAE—ADHE C, N
A

2o |l *log(1/a) <l py |

82 ) 85,8 s
n > Cmax ¢ (35)
dlog(d/a) || p, |

&,&
FSE I8 455805 1 i ik FLAR o8OI R 8 1 ™
i

Pr[L(p)")<L(p,) +&,]1=1 -a (36)
IEBR PR R AL € (e, ) 2P AT, I 20 %0
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|€'(eu’i) —€'(e”) I<c(e, ; —el'l,i) (37)
Hrfre=2(8% 1 W5 4 SUlB]). ot SCEk[23 110
SE 3 AL € (e, ) & 2-Lipschitz ™) | P ¢y H v i 2 B
4 WS, MR U] TS AN R TR — HUE
B, 28 H bR R SO A0 56w SR i 14 45 R 5 T8 25 43 B AL Ak
PR 25 FAH 22 1) AL R B

4 LERNSTH
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411 TR
A L5 3% T AN 2 IF BOHE £« FilmTrus® Al
Epinions. {1185 47 F1 130 FI 953 80 1 7 I 6 5
KA, GBS 1 iR,
*1 BAMEEENZITEE
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FHF 1508 40163

W T H % 2071 139738
518 e 35497 664824
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fHFIEE% 609 33960

5 | #fEEHE 732 49288
EJ=3 AR 1853 487183
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4.1.2 KITAIEMR

ARSI R AT 10 — 7 28 S5 Y 5 A0 0 ()1 2
RIRUESR =9:1) 45 R 10 AV S8, N PFAhBn
T TN M A 2%, 16 FH 466 XF (B 1% 25 ( Mean Absolute Er-
ror, MAE ) F #2 35 J5 1% 22 ( Root Mean Squared Error,
RMSE) A4l BT S> 7, . MAE Fl RMSE /NG 0R &
TOOON R, N A SO i B ECH R
53R

MAE= (38)

RMSE =

4.2 LWERROSH
4.2.1 ZWSHEIEE

X F S TR 5 K ) S5, AR SO Guo 85 7E SR
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W25 SR MR AE 4. 2.3 /N rh 45 AR I A I S 5
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SEE 4 M BT A (ALL) F 7 FAY % 18 % )G 3)

(39)
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@ www. librec. net/datasets. html

@ trustlet. org/wiki/Epinions_datasets
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K2 TR e T o XN AERHRHNE (FilmTrust)
£=0.1 e=1 e=2 e=4

a=0 0. 9586 0. 6786 0. 6416 0. 6288
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