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Abstract: Since online system evolution requires efficient service selection to meet with the high dynamics
demand of open system, this paper proposes a reputation-based recommender discovery approach. It qualifies trust
relationships in different recommendation contexts via a relative factor, divides the Web of trust into personalized
trust networks by applying a segment algorithm and finally locates recommenders with high reputation through trust
opinion iteration among users. Simulation results show that the suggested approach in this paper helps to reduce the
cost in information collection as well as improve the efficiency and precision of service selection results.
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Fig.1 Entities and relationships in trust service selection environment
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Fig.2 Recommendation transfer based on trust relationships

K2 T EECRNHER AL

FH 7 Mary S s 38 IR 45 5 & — AN IR 45 Si 0 PR Ah, I8 T 45 A8 190 44 1) HE AR 32 440 sk 06 TS 45 Jse st
X8 A HE 77 5 B,C 5 Mary A7 i HE#E A8 By 52 44734 D,E,F5 Mary ) ) S HE#E 5 0 1 A 18 0 1 #ERE ¢ Rl
RILT GHIH.7EA5 18 I 2 5045 B P A FE HEFF S AT LR S8 I 40 B R I, 32 AR DO A5 AT 19 B2 ) 161 55 Mary AN [R],
TSR R AR PE R R S 8 M A8 AN R B R e o A i B4k (18 388 1 4238 10 15 4T 55 & AL
WA = SIE S 7 AERT E, IT LA 1 DI A5 AT 6 12 4 AT 0 G 4 477 1 G - R 45 S 11 A8 P R 45 B % T Mary 1
SR T] KL, U A AE — 40 4t BLAT AH RS AT N S0 16 EARE R GIKE . A1 AL H T © KFIB AT
R 3.

EXS5HREET 0). (FAEKARMEE 2 BRI R IR LiMary RIGH M 4 e 12 0, o | o
AFARG RO ARAT B ETR SCRRIOCI 7 A AN HUE, o, =1 R AR AR BEA A6, 35 WIS AT BE AN A7 45 1H
15 AT 20 50 1) 19 485 Tk A £ A D9 4%, 2 75 25 {1 5R A 1) I A2 RV L AX L, Opary p=0, i Mary 5 G2 M AELE 1 4 HE
.

B A% 1: MaryTG = Mary(oyay 5 X T)B © B(Gyary.p X T)D © D(Oyay ¢ X T)G =0.

B 4% 2: MaryTG = Mary(oy,y. 5 XT)B O B(Gyay e X T)E © E(Oyay o XT)G =1.

EX 6(HBKEFo). HIKHTRRGAERES BN SCHIAH TR BE, 70 5l 6 AR AF RS & R SCR B A 2 A
FAKR T H A 2 n &R, o :<SimExph 0, ,U.i,>,j>.8imExpli 0, e[0,1] AT I ARBLE, U, 4
TH AT SRR 1 ) 1 SR AE T RS I

PATB T — R B @ Exp x Exp — Sim SR THE AN I AR L T8 — A P I T LR R 8 — AN
FE FH P JI 50 33 18 I 25 45 00 T Aspect; LA A 1% ) 1 S 3 A B Weight; I n 4 25 [H] ) 2 Exp = (Aspect, xWeight,,...,
Aspect; xWeight, ..., Aspect, xWeight, ), B T 32 7% 5 A4 501 B A 00 THT 16 O v R R, L8 5 M i — — %, L

© TEBEABRSAAIST  hitp/www.c-s-a.org.cn



& S me TR SRR AT FANRESE LT % 393

Zn:Weighti =18 7 G R T2 4 Aspecti=1,75 I Aspect;=0. A3 T5 JU) AT 75 A e 4 AN 00 ThD L 7 G %1 B AR A7 7
i=1

PIANTHL: Exp, = (AW, , AW,,) = (Aspect, xWeight,, Aspect, xWeight;,), Exp, = (AW, AW, ), FLAHfBLE n] LU i sk
AW, < AW, + AW, x AW,
VAW + AW2 x JAW? + AW,
TRV, Giih B 3 TR AT B B A1) ORAE AR AT PO 8 A0 B e 4 AR s R 1 7 wr g e T
FEFF 1R 2 0 8] 3% B 199 296 L S 45 I A1 7 DI V2 45 380 W) 182 HE 3745 51 5K & 7RI i SR 2 J5 AR IR A9 45 JEL R 4

HE AT AT A B PO X AN I S A A n T 1SS B (Bernouli) Bl HL 52 560 458 AR 4 DU4% B H0E A, N gy N i
DU5% HUSE 30 - HERE 20 R R KRG TV, i TP ARSI 6 v R A AR 4, DU T A4 B A ) 1 DA

PIAS 22 4 22 ) [ S S R AR SEAEOR I AT 52 o = ARG ¥ on i 5 — A

ER MOl R PR E R B TY, | % 2) T B AR AR IO AEL ¥ — SOk 3 o ¥ e e v R B AL B8

T EAREEAT A5 AT 52 5 1 SR, R A 5030 Al 175 SR 38 11 W 5 400 ) A% & (Rt A 1RO 155 IS0 Neor o T2 48 15 338 SR 1) A TR B
XL EE G T R G AR HEAS [F) 5L R S AT AR 08 LW 22 .3) $e it 5 B IR i i 98 2k T/ g
VB T E R < m AR HERE R RV A5 AT 0% 8 201k 4% A R 2808, 77 3R 75 m S. 1) il b 280 W #4245 BB AT FE M S vt
J7 28D T AR W 2 rh R0 i SR AEAE AT I 11 B TR R 2 ) B RE.4) MG I bl IR A R 1 R M AN AT
DL I T 08 25 T o 1) K /0N TR A A P90 28 PRy A LA 3 03T 38 N ) 8% 1) il 95 B8 A DR e /D A g EL A 302D 1
S P BT E HE T bR, B AT AT DL I s nT R Y 2 E015 B A O PR HUE:
{1, if Simg, o > 650.U, > 6, e
o, = o T B G P 053 LA BB
" 10, otherwise

22 BT EEXAERNEEEFEERE

e 7522 P 2 (A3 g s ME AL FLJB I A5 AT D% 28 1) A5 3 FH IR AR, B iR s P B O T 5 4k
HEF B8 ) SR HEREAS S 00 RO 5 HEE 5 BAT R AEAE OC, W 15 0% S AR 405 B, B A oA e 3 2
AT IRVE T AN NG5 1A BRA AT 0 B AT 1 4 B A8 B IRBOAS 2 B0 {5 AT BE AN 45 DR 22 2 B ) T o i 14
PRI DT B R VAN S AN 3 () 75 B A B T SR HEA A5 BRI S S A B 5 .

AR ) )5 4 5% 28 AT BUT— 5K AR 2 IR G R K78 ,G=(VLE, 0). X HLV={v, v, ...,V } 71 [T o (745 0, B AN 19 A
M — A5 PR 48 TP — AN L ARG L E={e) 0,81 3,....8i } s AR 8] (Ui ) B T 427 28 T % i i) (D0 ) M5 A
KERe fHERFHRE KRR cESTVR ARG MILBEEEATVE[0, BN X R, TV=1 R ERFEFES—E
PRI LR A S A M T=0 FARAMEAT. T 55 2 10 B AT 1L R R AT #E 4728 1) 42 PageRank 5 7L £ Google M [Tl
TE T bW DX 495 L THT [R) 1 3 B 06 R A 1 0 L N 2 R0 T I A TT, 15 30 4 JR AR R S T A AR 6 HE 44 LA 43
P05 BT ¥ 7 70, FL A A B AR

v Rank )= 3 Rank®(u)
im, Ny

T L u(OFR A ST, V(LR A~ LT A2 F8 P9 AN AN [R] 89 ) 00, By S v IR BT A7 R ) % 22 0 T8 PR 4 6 N2 v ) A
ST 2 TR U I 1) e T RN 2 W TR P DA R RE 52 T A AL DL THT PR I 1) e e A e B AL DU THT A
PR WA ] BE PR 5 i i SRR ] R T A0 A5 AT I 5 o v SR o 1 L DR R R RS (R AT OC R AR 3 1 B YR
JE P AR (15 AT BE 1 4 3t )0 T 55 PR (1 AT B 119 R it ) RO A5 A 2 B o A AR AR B A 1A 385 A A 9 A ik o 2k 338 m, A
TS AT PEAR;2) FF 6 15 AT A% 35 1 B0 1 - 32 44 5 5% A I 1) 22 T 4 B 309 0 77 1 A 3E 8 7 2500, DA T 38 5 455 4T
fH;3) A AR KRR MRS MRl S E AR RIIERLEE T &AM FWAFATAE, B 8 T 328 A0 %
L L8R A AT O B AN ) T P 48 0 1D 3% 42 0C 38, AT TAR 1 FL AR R 5002 AT — S8 o gt 5 kv S e 8
B

© TEBEABRSAAIST  hitp/www.c-s-a.org.cn



394 Journal of Software #/+%4R Vol.21, No.2, February 2010

221 MEAHIEAE R 4%

M PSSR AHERE AR S B BR AR R HAHERA A5 HOK B T DUZ M K pr B HRIE I B i BT A 70 e, i T 32
LS BB LUAN T )™ BT B3R sl ()45 B HE A2 A8 0L D e o L SG 1 T A HE RS & A PR (0 7T 15 B e % 28, P A
ANJE T 2 B S SR A R T AR 10 50 T S AR 2 (K PP AN S vk S5 A 5 — D TR AR X 4 i ok e,
SR A 2% m IR KA B A e P 5 R A 20 SRR T IR 55 IO HERE £ G 100 A 25 RS 199 2% 2 SRR B 2B A 3 R A
R 58, DX g 1) JE M7 285 AT A 1045 LR IR 33T SR O 45 32 AR, TTRE 23 8 09 R AIE IR I I L B AE L K Y
A TR SR IR IRV AT TN AC L R 55 DA (1 T 4% L O 30 O 3 2 3 2 ) 45 A G 2R A 3, 3R A L 40 R R 5 AT
TS gt TR AR T D) B SA.

H %1 getPersonalizedGraph(Node v,, Gragh g,).

1. begin

2. length < 0;

3. if v, ¢ g, and length<len

4 g, < Vs

5 length « length+1;

6. for i «— 1 to v,.neighbourSize

7 Gy €, negours /AFENV AR BN,

8 9, < 7(8y y, neigrwou; )3 /R LAV I s IO RLE L A g,
9 getPersonalizedGraph(v,.neighbour, g,); /3%JHi15g,
10. endfor;

11.  else

12. return;

13. end;

X HL v g RS R G5 DA Y s AR AT T AR AR b g« @, T8 3 A AT R 043 S A AT 4 A 3L s AT
B AL NAF AT T M g, LI T2 0 H R I 5 B K B 38008 1 PR K B2 B BR len.g AT 6 A7 6 P R AR oy () 15 1 : 1)
B 1A RV, BIZ T2 A AT 25, 1T B8 Sk B N I AT 5 At 32 A gl N IR R 1) 4 SR v BT T 3l ik
Pl 77 R 2SR BRI GR A HE AR 3 .2) 25 R T 43 =) 0 4% v o B A5 AT 00 R AL I 159 B (W G A2 £ T & v i) =
AR5 AT DR 2R 3 B A N3 TR 17 000, ] ASRAF G T IR 45 AR HE 35 25 (R AH 0 4 T A AT A D015 .
222 MEALMETM 4

AN T4 28 R DUBE 42 6 R AR AT W 48 i B — 4 AR R AR AR 06 2,11 LA S5 AR B 1 5 SR AR i
ERIRER R 7(e, ) = TV, » AT (5 (LR R LA, AT I 5 AL % R AFAE, IR 25 18U b EAERE L
Rank® (u)

v, Rank ™ (v)= >
ueBy, u

XL 5 EigenTrust5 i PR [ i 2, S AR M AL Ny —(1— Ny ) O TT B 75 5 A 06 R IEAR I 3 E Ak uly BT 1
e B AR KA AR AELREAT V1, B (e ) A ARV K5 AR B AE T2 AR Ul I AT 5 A4 A7 2 o 1 B KRR AR 0 —
TT i AR ISR [25] 70 BT 48 10,45 T 25 AR u BT (5 M) 2 A 2 TR0 PR DG R P (L AT 0 DU 23 1 19 0, 2 4 7
BAEEE O I A5 20 W] A5 RO Ja PR A A8 HL g 53 A A LA RANI . 53— 5 T, 24 I o(eq p)=n(ec.a)= 0.5
I, 4 W11 sl bR 23 ol £E @ o ) 7 AR R A mb AT AT 28 1) {5 B0, i A 40 00 e b, P8 o IR AT A5 T e A 2
FLIZ, WV 5=0.9 T TV ¢=0.1.75 A SCHT A0 B KB A W4 25 A7 17 322 e 10 A EE AL Ay 427 5 Wi 2 2 50k x
T TSR LA, Hok S AR R L, PR A FRATT B8 DRV AR A 58 AR AE AR 33 I AT EE Ak
23 ETHHEERENHFERUEREH

XIHERE P A AEAT 22 UGS AR MR A0 530 Dt B 2 75 38 0 3 A #1178 [ AT RE 0 1) o 5485 SR (f5 A 19 55 0 T
(K 8042 R PR AR AIE 170 ), W B3 2 oS,

xT(8yy)

© TEBEABRSAAIST  hitp/www.c-s-a.org.cn



& S me TR SRR AT FANEFESE LT % 395

&% 2. reputaionRank(Gragh gy).

1. begin
2. i<«0;
3. Rank® «—e; /AT 48 T A R )
4. do
5 for u <~ 1to g,.Size
6 for v <— 1 to u.neighbourSize
) 0
7 Rank"(v) = 3 wmem; IR 5 FE A
ueB, u
8. endfor;
endfor;
Gi+1) (I-a) i+1) e W i1 L A
10. Rank™) « =2 4 o x Rank"*"V; // /526 m ik AL
g,.size
11. &=||Rank ™" — Rank ||
12. i« i+l
13.  until 5<¢
14. end;
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K Sat; x Repg;

k L Repg;Elj e max_k(Rank).
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TR HERE R IRAH L HERE B D NI IO, 55 1 55 R IR ) 4022 5 AR B2 A P (9 1A T A, G A
JUANTL DL, REE I 5 A R AR A% 3 S B AT R A HERE 5 (T 5 (o) R POREHERF RS B B AR
HEAE A L), 8 0 O AR B A 2 2 7 S VP 20 ARG, Tl AR HERE AR VR 0,1 4
FAd 0 T AR T FE VPN A 100 7 A T A £ A 3 e R T A s DA AR Dy e 3 ]
I FCA P 7 4R A0 T HERE A I SR ARAS R B S R P I A S UL 1.

Table 1 Simulation settings in service selection environment

R 1 ORSSERBIY SIS B0 E

Parameters of service model and user model Value
Simulation cycles 100
Number of services 20
Service model Performance Mean (£ (3))
Variance (¢°) (0,1)
Number of service aspects 2
Number of users 100
Service queries of per user in each cycle 1
Recommender queries of per user in each cycle k
Expeclation Number of concerned aspect [1,2]
User model Weight on each aspect [0,1]
Trust value as recommender 0,1)
$. Quantity 40
MallCioggitser Pretended behavior percentage | (0,0.4)
Common user Quantity 60
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