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Recommendation Algorithm Combining User’s Asymmetric Trust Relationships
ZHANG Zi-yin ZHANG Heng-ru XU Yuan-yuan QIN Qin
(School of Computer Science,Southwest Petroleum University, Chengdu 610500, China)
Abstract Data sparsity is one of the major challenges faced by collaborative filtering. Trust relationships between users

provide useful additional information for the recommender system. In the existing studies, the direct trust relationships
are mainly used as additional information, while the indirect trust relationships are less considered. This paper proposed
a recommendation algorithm(ATRec) that combines the direct and indirect asymmetric trust relationships. First,a trust
transfer mechanism is constructed and used to obtain asymmetric indirect trust relationships between users. Second,
each user’s trust set is obtained by the direct and indirect asymmetric trust relationship. At last.the popularity of the
item is computed according to the rating information of the trust set or the k-nearest neighbors and the favorable thre-
shold, thus generating user’s top-N recommendation list by the recommended threshold. The experimental results show

that this algorithm has better performance than the state-of-the-art recommendation algorithms in top-N recommenda-

tion.

Keywords

1 3l

ill!

B R EE ARG WA EERRZ —, BT
5 W s AR AT B AT T A R A S S DU R
A Hh AR D B — 38 43, B S A B HETE D, 4, Epi-
nions. com 7EZE IR 55 100 i 3 41 (9 B 4600 b, A7 409 T AN A
FURI13.9 TN fh o (H SE PR PRS- B R 66 TT L AR
0.009% . RITABFIE Y RHMEFE R Ge b B Ml e ) 2 M AR 2
— BRI E B/ 30 ok T4 Az 4R O A
JFHER AT 4R AT R o X R BRSSO T 18]
MLEE . 78 TP PP 4015 B L BE5E 38 M 1 00 1 % AH (0L BE RE 5
B A ST W 3K R S TR L 2 RO R L 3

FH H]:2018-04-16 & & HH:2018-05-16

Asymmetric trust relationship, Recommender system, Personalized recommendation, Trust transfer mechanism

e S5 [F) AN B e 0 52 W fe o DT 45 9 77 0 A 2 T B
PR EAE R 2RO R G 0t TA HRI BN 2 .
Sinha 451 (Y BF 583 B L JUT A HE 77 00 45 2R LL R R 4T R S Y 1
77 25 R SRR B YA B A A . John SRR IA N AE
e G A A 7 v 32 B8 A AL TP () R R £ A PR 3R AT RE T A
ARG HEBEEE/EM. Paolo 51 A R 51T 2 & T LLFE #E
17 F GE T BB BORE T ELAS AR G &R 02— il 4R AR 0L T
PR AER [0 A S8 0 1, G 8 AR R 2R A B (R AR R R AR
A BRI SR 4R 1 2 P R 10X ) A A G R B IR
AR SCHR H — R Rl BRI 0 P AE X AR AR R R Y
HEAF ST (ATRe) o XMEER RS AFHH LR RZR
[ 2 Ak 28 56 ZR R R T P 06 2R o3 R ) S R ) 2 468 L e A

A E A RBL A4 I H (41604114,61379089) ¥ Bl .

KL (1995—) . & A1 . CCF & 61 . FEMF 5 0 W e R 40 1Bk (1975 —) . B L BI #0482 . CCF 2 51, EZEWF5E 7 ) o B 129 L 77 R g Al
¥i3t55  E-mail : zhanghrswpu@163. comCB G /E#H) : R IBE (1982 —) . & . Wi+, CCF &R, FEMR M A ES LM MERFRSE: & E

(1997 —) Lo Wi+, EEMITH 1 N HETERS .



38 B N N = R

2018 4F

oK FR W H SRR FR 5 10 A ST 2R 1945 4T 5 R A2 AR X AR, B
AfFHEBMHEBARA—ZEHFHE A, AEENH AGTEFEEXLR
L P R FE P - T T 4 R B o R R HERE B =L LA E
Frst top-N HEF IR MERE . & 56, A SCH . — P E 115 %
B ZRIBOH PR XS PR B AR G R . HRL BRI P Y
HIEMBEGEEES . & AHGEES R4 n T4 f
SV R T R4S T A 0 32 0 R L R AR B R top-
N AT RS 2% .
TEHSBRAR Y S a0 45 R R W], ATRec 587k 76 A8 ) 4L
P4 L, B RN (]2 05 4T FH P A T o) 9 7 445 A (%) 52 A [
T B TR B A v, BB A R R K 7 T
U SEERAR L AF AR TP 00 A G 0 R MR g e KT AT Y D AT
RIS J1 . ATRec FIRE 2R Precision 78 K Z 5086 & F
KB T8 & 848 Fi-measure 76 38 4 52 56 o g AIK T 46 ¢

2 MXTIIE

HETE 2R G0 A IBUHE v g P 7 LY R Y R L R A
B m— MR 2R, BRI E AR LT LS.
BT R B T RS R T A G MR R T IR 5 D
MEFE L AT AR S Tk A T U IR o O A A B R RO AT
B — AR R T B s AR BV A% O S P I A A AR
JE AR AR B0 RE et 21 P A el 48 ) o 408 T 24 i
MR R L . XA B T R TR R s T
TR T 045 BB $R v TR Y B AR

BOYR B R R B R T R 0T 40 B0 B L DA S R T A A
FRORS I 38— 62 B0 5 AT RS HC Al PR 28R 3 R i e i A
V53 AL, - 225 5 BIb ) 3 3 ofe 2045 3 i B EFERT A % . Sinha SET
XF 19 A PIA A F WO g FE AT 1RSI A BT 6
AR R GEAT A AT O A B AT LS A R &
B A . Paolo 455 42 T —Fh e 75 2 48 (9 5 4T R A
T H U R S R AL AR R 45 A Rk, SR B AR 2
AbTE T Paolo $2 Hi A J5 2 2 4 3T 205 B AR AT ¢ &R AU 1
RIEAR . LIRWFS G T B A i R A Ok 1Y 1R AL ] 4R
T AEAERE O A BRIE T e I 2 A . ARSI AR, TP
V6] 9 5 1 5 28 T LA fit W0 i) ot 2 v J80008 A 8 7 Sfe A9 ] AL A
T 418 25 4177 F)ORS 6 %

3 HERE

R SC T e 0 50N SR AL AR P 6 R T 43 L S ]
A5 1T 508 .
3.1 AP-BmiEs B

BiaEdRE o MHP Xm M. A U= {u,
wy sttty VRN ES E={eo 01 ve, 1 ) FN R
BIER A . F P X R a9 37 53 0] DA 8 — S PR AR SR B 3RR O

R:.UXE—r (D
H R Z—NnXm BriysERE, M R BRITEK ry P
w, e, BPEAr RN ry =R(uise))  Hep i€ [0, n—1]

Hj€l0.m—1], W 1 Fra), 4 i fh i 37 2 o & i,
RP{1.2,3.4,5},

1 TR O S R

Table 1 User-item rating matrix
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Fig. 1 Trust relations among users
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Asymmetric trust relationship matrix
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7 get the ratings’ distributions in Uy by R;

8 Compute the P(j,a) = h(a) /h(1);/ * Based on B to get the
item’s popularity,and record it * /

9. end for

10.  orderltemPopularity () ;/ * Sorting the popularity of each item
by v,and return the item sequence. * /

11. get the top-N recommended list L;;

12. return L;;
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TEAP B 8 ARG TE 23 3 A BN %] S E AR R A D
U AR B SE ST BB o FEAEALE B AR TP X 5 543
SR T IFBRE o WA P ERZR . 78 U, P LB ERR
(50 2 435 A FH P ) i e 0T 52 30 200 R ) 52 i P 5, BRI 5 4 A ]
BAFEA WAL g, WRTE U, A ¢ DEER
MIEF B AT AR U, %t e 100 7R 2R

P(Gia)=———— )
h(0)—q+tgXp

Ho,PG.oRABIABGE U, I St e, PFD K TFa B
MRS, L HR 2 MR .U h R w, — ARG EH P B
B a=3,8=0.5. U L& HFH P(j,a)=P(1,3)=[h(3)—
1+1X0.5]/[h(0)—1+1X0.5]=[2—1+1x0.5]/[3—1+
1X0.5]=1.5/2.5=0.6.

WEE YR 2— 08 8, T LIS BT AT B 1 32 0 W AR

T PR 10 R BR 11 vh %0 3 b 09 32 0030 i BE AT HE )
AT w8 top-N #EFEF % . orderltemPopularity O
F TR ML 52 0 AR B X T HEAT HE R L OB AR HE Y S BT
F PR TR S 02 0GR B e ok H TR

FrEAR JE DR 7S SCTE HE T B35 AR AT v, RIAR a0 i 4

Xof i AE RO B e PR R AR AT H S AR TR A R o 1y,
AN £ P A SR JEAEFE DT & A 3R e Ml ey, o2 ”:‘m&
BEXI R 0. 6,8 AAEHE T 0 o) (52 KA ARBE R 0. 6,6, 37
MARETEH R 0.6 X7, EE%EE@XXK@&EN%ML 17
HeFy e B BUCHE 17 J5 19 top-N A 1 5 18 S 54 F P G 4 4
LE-

5 LBWEHER

5.1 #HiE&K

R 3CA#i il FilmTrust YA & Epinions B 52 %% 37 £ X A< S0 &
AT IR . X A HCE B R ok IR T AN TR I 7 R IR 55
FH P AT LUFE X 28 0 i b X 7 & B0 8 R AT 0 4 ] DUKE R
RAPMAE R CHEETI RS, BIRERE B ML 3 5,

S A AR P Oy T sk A SR P L S B BRI A B AL R G
ARG, e b AR 38 0 7 /3% 43 /] LAAS 2
=R QT TE ] E I RS

L/ ={elry;>a.j€L0,m—1]} (8)
oo JEAF P BIME , ry R P w, X e, BT 43, BDIE 2 R
T oo W BEKE R A L, ZE A v AR IR AR P Y
AR BT LAS A R e 5 R Lo 2R M e, € LN
Ly VAR SOOI A% B o0 25 R B, I 22 R i A 1. IR A AR
VP $8 AR AT 1 Bk 1 R R A



N g
40 i BN R 2018 4
3 BEERGR
Table 3 Information of data sets
Datasets Users Ttems Ratings Relations Rating density/ % Trust density/ %

FilmTrust 1642 2071 35497 1853 1. 044 0. 069
Epinions 49290 139738 664824 487183 0.001 0.020
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