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Abstract: With the rapid development of mobile Internet technology, the traditional recommender system has not
been well adapted to the location-based recommendation service, and it also faces the risk of privacy leaks. In this paper,a
distributed privacy preserving recommendation framework is proposed,and a singular value decomposition recommendation
algorithm based on distributed framework is designed by using the differential privacy theory. Furthermore , we use order pre-
serving encryption function to protect user request location. Theoretical analysis and experiments on two real datasets show
that the proposed method not only has stronger privacy protection ability, but also has better recommendation performance
than traditional recommendation algorithms.
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(1) UBCF Model : 2558 R F 5 1 F P 19 P ) 2ot 30
T S B P H B PEAr BO N BA R AR e

(2)IBCF Model ; %155 5 >R 5 T30 H (14 P 7] 3 98
Ji LB A P I H B PESr B, N B B AR e

(3)SVD Model ; i B 8 3 3+ 4 B4 R 1 40 i R R
AR P R E A 8 76 B R AF {8 1) i, S 3R P
H B PE5 B, iz SRR B B AL P T BE.

(4)DP-SVD Model : iZ AU 7E SVD HEFEREAY (1) S fil
b W 2253 R AR [ AT P -3 H PEArHE R RS A La-
place W | SEHTEHERE A RIS, 2K BR3P PE43 BRURA
19 H B B BA G4 P s AL Y D RE.

(5)DDP-SVD Model ; A= 34 H 1) 43 A 2 B FA PR 37
BERY FESC B AP P V3 B ALY [F] I, 0 BB B A fR 4
FH P i B A7
5.1.2 ZIHIEE

AR SR FHMAERRE I (www. ctrip. com ) TR AR 2R
(www. dianping. com ) JIUEC 4 I 50 T V8 5 1 96 13 Bl 1
SRS X H S A A P I H PR (PE S5
SYRLT ES) IH M B AR bR, BRI 1 TR, B 2
(a) FTEE 2(b) SR 1 2 78 b 5 7T i ] AT )5 AN 55 6
EITE iR

F1 WiEIESE
ZFR P33 FAFE | BEHE | PR ECRE | T ME
Hotel by 11563 2655 | 2839669 3.75

Restaurant | JAEIT | 124077 | 8874 | 5731040 3.52

5.1.3 EHriEtR

X b R S B 4 AR Sl B 4 i 80%
Y J I 25 55 4 45, T80 43 19 20% B4R A R ik 4R, [A)
A E S 0 P (o R 00O R R R R PE M 48 A B TR
1R 2% (RMSE) FIE3 4 X% 25 (MAE) . 7248 3CH 6 X
mr.
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(14)

Hr RMSE 1 MAE (RN , B ERS BE R 4T
514 BSHIEE

R T XA SCEE I A K BR AL R HE AL AT 3R E
5K, T ZX SO B FE S EOE T IR, AR DL
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5.2 XIS
5.2.1 LM EEERNEFRBELLR

ARSCAE WA B8 5 6 FORP B R AT X HE SE
F3 g5 T RMSE fil MAE /S48 bR (8 I 19 52 36 45
R RIM LI AR RN (1) A4 ) DDP-SVD &

AN T 5009 UBCF H1 IBCF B4t R BF H A &
KL 5 (2) 76 R 2257 B RA G- P HL R J5 , A% SVD
FEMEERG B AE RMSE $5 45 N 12.8 % LA ) MAE
605 L TR 7. 5% , 54T AR 22 5 R ARM R 1A
DP-SVD #H LA BT R 1. 2% 1 1. 1% . BARASCHE Y
DDP-SVD Sk X F DP-SVD HEREmE A T B, H i T
SR A4 A A, AR B RA R E 77 T 5.
F2 BHREX

SRR SRt SR
& ZEO R B 2R 0. 1(HRINE)
s R S350 H BT A AL 17 d 4 S 20 GBRIAAE)
k IMAHERE BRI i O B 5 (BRIMED
B B 0 L 0 A 2 0. 001 (BRINH)

R3 EFBEXLLIE

UBCF IBCF SVD DP-SVD DDP-SVD
Dataset
RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE
Hotel 1.579 1.293 1.421 1.218 1.012 0. 895 1. 146 0.957 1. 160 0.968
Restaurant 1. 425 1.251 1.378 1.189 0. 985 0.811 1.122 0. 946 1.134 0.956

5.2.2 EBPRmSREEERESN

ARSI PRI 53 03 e B, — TP B AL o 031
NCRS, 5 Z & TP AR 20 A UHERE IR 55 45 10 50, B
BLA G B2 E00 P 3 AT VDRI CRS. X IR
X FE RS BEUN R 3 B 7. J@ i ZEJL 5T Hotel F1 Restau-
rant P EHEAR B A2 SR BoR R LA R 1
CRS BiLYEREIE T IC LY 1 NCRS 589k, S2 50 45 3L 3R W]
X P VE SR FUREE R U0 7 A B T3 e Sk ny e

WPE. B TP A SRR L B 288, R s P
REZeomde th 1 8 i 1) S B i 2 A R AHAS SO0 A
I3 SR Y 2545 B ALOR AP SR M, B I 6R 1 Rl AL
LS50 BRI o- 220 R A 2 K.
5.2.3 RARPPIESHEEEBRESN

AT LR RFARA T S & XHHET R FE 1Y)
i, 4 (a) FE 4 (b) 875 RMSE Al MAE 9445 bR
1E Hotel F1 Restaurant B3RS 45 5. HIK 4 (a)
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