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Abstract: The existing trust-based recommendation algorithms usually assume that users are homogeneous, and therefore can’t fully
mine the trust relationship information. Moreover, the lack of efficient model for integrating similar relationship and trust relationship
greatly affects the accuracy and reliability of those models. To solve the issue, this paper first proposes a trust-based recommendation
algorithm called Trust-PMF. It combines similarity with trust to build user’ preference and selects the target user’s neighbors. Then, the
probability matrix factorization model is extended by integrating memory-based idea and trust information, and a dynamic adaptive
weight is used to determine the degree of influence of each part to form a unified and efficient Trust-PMF model. Finally, experiment
results on Filmtrust and Epinions data sets are presented to demonstrate that the proposed method outperforms the state-of-the-art
methods.
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Trust-PMF S350 B0 v 15 56, 2% T BRI AT A% 38 1 JOR (5 AT 0 AR AT R R 45 2 2 VP 0 R HE
17 B, 25 A ARABLRE R AT B2 0 v S 3 P P T £ Ml 2 5% 2, 17 T 0 ) o Ry i 2 5% RN PMIF AE S JT 45
it A EL R R A A 6L 3 S0 SR A YR s e i, PG R T BT R 6 ¥ T RN H PR RFAE ) B Trust-
PMF S35 (#1 Dh ARSI T AR S50,
B3, Trust-PMF.
Input: initial trust matrix 7, rating matrix R, number of interactions 7,
a, B, ny, ny, learn_rate, numNeighbors, numUsers m;
Output: MAE, RMSE.
{for i=1 to m do //first step:calculate the recommending weight
for j=1 to m do
{T\«trust[i][j] //calculate local trust by formula (2)}
for i=1 to m do

for j=1 to m do
{T=(1-pt;+pt; //calculate trust

1
2
3
4
5. {t,= formula (3) //calculate global trust
6
7
8 trust[i][j1<-T
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9. Iy

10. for i=1 to m do

I1. for j=1 to m do

12. {S<—sim[i][j] //calculate similarity by formula (6)}

13. for i=1 to m do

14. for j=1 to m do

15. {w«wl[i][j] //choose final weight of recommend by formula (7)}
16. initialize latent factor: p,g~N(x|0,6%)) //second step:gradient descent

17.  for (ij)e TrainData do

18. {pi = p, —learn _ratex oL
ap;

19. q9,=9; —learn_ratexg;/j}

20.  predict(ij) //third step:compute rating score by formula (8)

21.  Compute MAE and RMSE

22. }

S0 3 S HERERCGE I TSGR 1 AT~58 15 47)5(2) BHEL 1 BRI R T/ RO H AR AIE 1) 5, T 55
HERF SR VE REAG B4R bR MAE A1 RMSE(3 16 17~35 19 17);(3) TRIVE/X (5 22 47). 500570 vh %0 ORI
T AT S AL

2 KWERSH

SZYGIAEE N 2.8GHZ Intel Core i5,8GB WAF,0S X Yosemite #:1F & 45. Trust-PMF S35 FI %t Lb Sy 45 7 1
JAVA SCILRF T SR G2 N1 0P ¥ 4 4% 75 MAE . ¥75 HRAR 25 RMSE X W9 Rl b ok iy 41 47 R 45 10 1k
A B0 HE 08 ] L s B 48 B HE AT SIZ08, B S R M 3 Film Trust AL 234k HL 1 7 45 W93 Epinions. 305 42 05 1)
FHOE I H R 5 BRI P RS AT B B SR M A RS BLER L= T 4 —vF o IX ) )4 P /N 4k

YA (VP2 0 o A 2 T AL BI[0,1]. 0 VL7 0, S0 B AR BE B 45— e b 3.
rmax
Table 1 Statistics of data sets
Fz 1 BUREG IR
DataSet Basic meta User context

Users Items Ratings (sale) Density Users Links (type)
FilmTrust (35K) 1508 2071 35497[0.5,4.0] 1.14% 1642 1853 (trust)
Epinions (385K) | 10000 117 148 385122[1,5] 0.0349% 10 000 288146 (trust)

2.1 XHRERRHH
H T BUE Trust-PMF S35 A HERE 45 H A T H 1R 0B, AR o) TG 1] g A 2 B 30 AT 5000 1 i 1) DA e
] 25 2% HL AR BU B3, 2 ) DT 88002 A B R NATE 5, 23 W N W A S 06 HE R 45 R 105 ) Sk L AR
o PMF:Salakhutdinov 25 At 1t ff) M = R 42 DR 1 43 i 509, SR ORI 17 P P 5k 30 H PP 04
o MoleTrust:Massa % A\ 1 1835 145 4T 10 Wy [0 3 98 D7 425,12 5 R A T A5 AT (A s
o SocialMF:Jamali 1 Esterl & H f— I T4 50 A B4 4 At ME 2 f0 420 g vk, 086 R 7 £ i o T 9022 )
A AT L7 R )56 R PG AT R AL R ST ok 53 b P R AR AR )
o SoRec:Ma % NPVpg St 1 — bl 5 Ak 256 P 10 DXL 40 T 7 2, % B2 A5 A I 4 465 R 0 PR P o T H
IRPF o315 5B L =2 1 F P R A Rl N AE 24 e DR 7 A 2
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o RSTE:Ma % AU ) 53—l B 14 50 0 46 (4 25 7 ¥k, 3% 02N O P d 300 T9000 9P 4 52 31
JA S AEAL T W 3L 5.

S BENLEFE 80% I I ZRAEEAT IR, IFAT M 5 IS8 IR AIE. H 1, Trust-PMF SE IS HOBCE N learn_
rate=0.01,1,=0.001,4,=0.01.3¢ 2 43 Al F /R B0 4 FilmTrust b, 4REAE ) (K 48 BE 53 51k S 0 10 I 84 Fh 31 1)
TR B LR 48 K 1) SR SR AT B0 U 0 SR AT VR A

Table 2 Accuracy comparison on FilmTrust
2 FilmTrust ZCH S AN [ 5002 10 v A 2 LU A

dimension=5
WER PMF SocialMF  SoRec RSTE  MoleTrust  Trust-PMF
MAE 0.7213 0.678 6 0.6697 0.6667 0.661 3 0.658 3
RMSE 1.002 9 0.867 7 0.8602 0.850 3 0.8452 0.842 0
dimension=10
Wi PMF  SociaMF ~ SoRec  RSTE  MoleTrust  Trust-PMF
MAE 0.77 0.670 8 0.6739 0.668 8 0.656 8 0.655 6
RMSE  1.061 8 0.853 5 0.8589 0.8584 0.870 1 0.848 9

M FilmTrust b (95286 45 R T 5 ORI PP 2045 R AR Rl 5 AR5 B 1 PMF SEVEAR B E T4k 2 M 2%
V1R A 4 SRR AT 0 T HE A T A P B AR AR AR R R 5 LN R A% D e I o 08 50 2 DR B0 - 3041 0 v i A1
{1 i U AH LG H AT 2 A LA Tk 2 I 2% (0 HE 77 50K, Trust-PMF HAT S 0F IO HERf 1. 4 4S04 5 #0010
I, MAE LA S RMSE B EC ARS8 /N X2 DX o F T E A7 A S — R DA £ B AR A5 A IO 3R A S5l R 78 2>
P AR J2 A5 AT G 2R, Trust-PMF AU 4 Ja) A5 A 1Ry 5045 A 1R 255 52 00, [ I 2% SR AR 0 R IR AL RRRR 1,
S5O AR AT AR ERIVE 3045 5, BE % S0 Hho6s FH P AT 0 A0 D G 26 AT AR 8.3 3 45 1 T Epinions b, X HFAIE ) & (¥ 4k
FE3 5300 5 A1 10 I 28N 1A i 2 LU A

Table 3 Accuracy comparison on Epinions
F 3 Epinions FE AN W B0 0 HERA 5 L%

dimension=5
WER PMF SocialMF  SoRec RSTE  MoleTrust  Trust-PMF

MAE 0.9453 0.866 0 08713 0.8991 0.867 5 0.8543
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