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BTSRRI BE T AT Aoy A 2R Y — LI, B S 58 S A A AR TSR i Jo 2 A0 A
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2 PUR FRVE SRS 22 ) Jr B AN Z8 32 5, ARG SUIMN AR IR sl QR SEIRVE LR R, 2852 55
T e BHEE AR 2 ) Q) SER B URTVEAT 9, T 5838 M85 22 Z LR J2 1 “nl 5 B M
& U5 OTDTC WU RE 1 A& B3 /5 A6 11 B, R4 R 25818, OTDTC HLHIE KL 5 b 2
AR, v C2C W AR AR R i FefR it — SR 2 255

2 ET MAS BN 5 EERE

2.1 EEERZIWET

W BRI SRR, RS AT SR B ORI 2EAE b, JATIEE & C2C I AL 51
R, AL T C2C W_EIALBNSEAETH R, 2R T SR R I R B SZ B AME S PR
PR AEEE WAL | SR WIEAERE . AL X TR 6 AN B6~18),

1) (55 R AIE 2>

fE C2C W B BT, W T —%E M u, SHP v #1755 HEEKEE R P o KIS
BBV L, R B S K AR AT w SR BERIIRSS R (PSR R s R R 8% ik
MISCATEE RS S, $28 E SRR A, X w 24T AE RO B PR

FE R BT R RIS P AR R R AR Bo~22 0 HRTVR 240 2 i b kA E AR
g I RASVE 7Y, KPP T IS AR, BIINAE eBay $ASZMuth, 525 BALIA, 525 X5 X425
X7 ATAE VN, A5 E VPN G SRR LA S5 B S5ty Pt SO B A S A5, 43 Sl R R (R4S B DR
5 +1 75, 0 70, —1 7. & RG24 e, BB SRR 55 T 5 AR AN _EARRAL 5 P
BEERBIED. &5, FP 32 R &SRR S5 TR IR 5 B s 1R S SRR s & U .
SRR AP VR E A5 5 S 70 B 18] 23 (B A 57502, e DAAE il 2 P BB AR L, O Hsh=
B

sesh, HETHHRES RERUEE W EEA B 1~5 80 {1, 0, IHbrEEE N, EARZEM,
VA AT W 152 5 (0 — BRREAE, P A i i i A AN ST RS, LT AT A TT BE RO SE By AR AE AT (R
EITEIPERE. ik, AT B (E 5 RGN PE 3 HI BEHEAT 7583, I ZATBCA W KB IR 5L 5
ARG 7808 n 4EM .

2) LGRS

HATTELR (S5 KA ST DL K Sporas. Malaga 55 —26 58 36 1 J5 (S AT B AL ZE N 1 1 FH
EAERE LRSS, KIS AL P G BN NS5, AWFTUAERIE C2C M LA S35
BRI, 5] NIEWHEEVFA 5 S hniE, HE Bl W M P S AR, BLssh P R
BUKAZ 5 SR, JF LB AR RIS AT [28~25),

3) Lo E

oA (A MME = AW E R < A i icR) 2 D EZENRRELHEEET
1. ZHMERK, S5 MR @K, FE5Z 5 2 i & @ A S . BRI, A e ) S B i
BREE, L5 AL 5 RS2 AR ORI (26271 By AR IR % 0 T 5 2 8 2 LA A AT A5 58 5
(IR LR R ER B85, MELIMERUNIIAE S, B AL Oy i 4 28 o P Bt e TR Z M,
K P EE .

T HATHAELAEE R G, RIS SR IEEREAM R R, B +1 8 -1, 5325 B4R HHE
ToR. BRI — GG, — LRI 5 B R E IR VEAT 9, BB NS 5 IR 2452, IR TT46
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KB Gy, #ATIRVE, BB aR. Witk V52 o770 55 Xl gt 7 AR I 9 CXO2E e 80 2= DY R HE 245
2 R GRS 5 56 BRI IREER S W 2B L) SRR/ N RV 8 F P EATAR B, A P 2 5 i 4=
L2 1% FH R A A5 .

TR, BATEAZ G IMES BRMNGATAE R, 5% 2 E AT T 550, R 22 5 I A AR
W EAEE R B BCGE, LGS B VBT A4 5 AT B T B0 Sk 1Y) £ T 5.

4) B A 2

EH DA RE B0 0 T, FEIRSE Y, F P D52 B A ) TR) = AR AR A, KA SR . 1 BLHAT N
FRIAS [ A A 2 A5 R LB 2 23 128290 (3255 B PPAT AR AR BT AN — to A B 19 B ) S k. 3 1 4
(A5 2 R VR B LG R A R PP 2y, B8 AR M B RESE AT WL AN [R5 25, BT DATETHSEH 2 B AT
T2 FE R B2 i I ) L.

5) VFar L RIS AT

T8 HH ARG, 0SSN, SRR s B B 1S 4. Sporas BRI Malaga F4Y
ST 1) X B A S P OB AR AT B ) VRS PP A AT B SR P4 mI A M 1) E R TR

HRTITELR S RGP, ik BINE AR E P A E (5 A B R AR - 50k 58 L P BO(S AR FE I
A FZREVE T (R G2 RGP R ) BMSAEE, X N385 W5 2 AT PP 2 it
TR ML B33 B P a, b Z IANE FRARSE 5y, AH EHEASIE R ITE 5, DAARTEXUT {52004 5
B2 HIEAAT R, FF a(b) BXE bla) BUEH C I 1-2SIE R BHF4r, 105 HoAth F 2 e 18 % 75 ik
SR EHRAC SR 1K R B (S AT T S A S B R RS AT A LA A A

NIk, FEAKTE T TR B ) SINVE P G S &, — 7 AR S A5 (T
(1) a4 2, 53— 5 T AT DASE G i B VA (5 A AR I 7 3% SRS 2 i P — RS R S 2ok
B B 5 15 258 DY 20 AR 5| o5 T ).

6) #EX DTk

X TTER R TR 2 5 W _EAASZ I BRI AS B AT (shill HA . $RACHIUR R IEE) 0 E A
X (#152T13) WIS, FRAIES AT A b 25 f AL X BTk 5 25 1) H 1 32 B21E 1 A RIRVENLHI . 58 %
TR LE A R g &, P e B AR, Rm ST PS8 B E R, U SRR VEAT
y\] [34,35].

2.2 WEXSZETEERE

EX 1 % C={crco,...,cn} R MEERBHNEES, ¢ LR i MEEREHEER, A2
MY BB SE. XTI o, FMRLHWRIZ)E, SELHMIHAP o G u FEZES
BERRVFY f(v,u) # cryco,.oyen P n dEER, BD f(v,u) = (fo, (v,u), fo, (v,00), ..., fo, (v,1)),
fer (v, u) € [—1,1] AR v TEASE B ZE o; BT w 25 15 25 RSP 23 4 B0,

EX 2 HE—HF u, it Nu) AP u 5 G EE S B

EX 3 HE—HF u, 18 [t — 1,8 RN, i = 2H7 o TS E1EKE, Bl 2
N(u),ty € [t — 1) IREMF « 5 w BATHSEZ Z IR E, WFR p(t,,t) 7& o X u 25 HIEE R
VAN 2 f (2, w) FRIES RIS A R 2

EX 4 HEFEAP u, A [t -1, KRN, B « 2R o TS HEEIEE, BT 2 € N(u),
B ploy ) S @ 5 o BT S
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Gy ¢, 6P, S AL T SRRy 5839

§

~—

” ar_1(u) + ﬁf(x7u)eEkGN(u) wlp(@w)]-Crlri—1(@)]-p(tast) 4 yef(u), N(u)#0,
T \u) =
-1 (), N(u) =0,

HA, Nu) BEZGHPES, BITE [t - 1,4 BN, SHA o #7500 HES. no1(v) FBow
t— 10, P u BEEE. T Ve e Nu) , neoq(z) B ¢ — 1B, P o BEEE. wp(z,u)] 25
Sy B A EE pR B, TS R

_ plz,u)
w[p(x,u)] - i ) (2

Hrt p(z,w) RE—IBIR [t —1,¢] VRN, A 2, o 37355 0ME; o ZM% R 5 (Fs2Msh) B
BB KRN G, WA S BB 2 R R G 561, H AT eBay RONAZ G MEA /N T 200 £ITHIZE 5
R, T 208 A it R BCE A 2270 100 SETTHIAE 3R HIEAS &) 22 4 dk 4. TARYE 2009 4F iResearch (1
FEI P b A S e di iy ), IAE R B A 40 S i 28 2 B £E 200 oo /ie . fkiEizdk s, JATIE
w = 200, R uﬂp(x,u)]::pga?x

Crir—1(x)] NHAKIH )RR « FBE, Ropn M w BIAE 53R o Prés iS5 B 7>
VGILIREYE LS

te € [t —1,t) R o 5 w ATISZE G I RBISTA); p(t,, t) A& 1) I B8 2, AXERAR 5 S ot
PR 2> BRI A E, 2 ¢, 58 ¢ BRUT, WA Agent o XTI Agent w 45 H BIME 28 R VPAN 73 BHIAL
bk, AT ERIRL p(te,t) = ptt,0 < p < 1, o p BB [AIBCE K 7.

[z, u) NI G4 WG, AP Agent o % Agent v FFIIEZS R EVEN 225, H

_ €1 we, fe, (,u

flo = S ®
Horp, |0 NEE BRI RARMIES TR, f.,(v,u) A Agent » TEEE KRR R ¢ KM THH
7 Agent u FHEE RGN 0450 we, € [0,1] NRFREREEREBIER o FIBEME, X2 HSn
W EAEZRIASEAE G 7 Agent XHEE BRI R o B—EUF . (B RGBT X AH O3S 2 3K
PEREAT TR E] w.,, WA BRI A B 15 5 S R R BN ARAE )

o FRITIEAEREE; B R uw G GAKAE © € N(u) IRZEMEE BT v R-H P u
AL X TR FH P o BB AR BE RIS of (w) D9tk X oTmk ek &, FoREEmT [¢— 1,¢) N, FHP w AT R
XF At X DTHR.

A (1) BERELHE 3 5 B AR E ¢ — 1 B, B - 1,6 BEAEREE, B e TR
T I 2R IS AR BE A5, Sl F P R B — 3 VR S 58 380 e 15 20 IR v 23 R A
8, BCER G EEE IR TER RO NEERE (REVESIFEE) ZZ50E (B7 1k 525
B0y T (<O B2l ) SRR, =800 S X STk ine, B EMRIELER I [t — 1,4 W, H
Fou 0P AE DXCHAR 8 A PR BRI ATy (275 shill tHAT J& M HR S Wi S5 2 S i3t), 3 inesyse b ¢ ik -
u WHEAERE, IR RIS 2 R AC « TEIRIRVEAT I B 1.

~—

2.3 [EEERLE
NTET SIA RSB T LB AT, IR ARG 2ok . AT M, A SO [EAE X DTk
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IR AIEEI, Bl 18 o = 1,8 = 1,7 = 0 W IR AEREL. MRS EREC

i1 (u) + fla, u)eren i VPl Orlroa(@leltad = Ny
Tt(U){ 1(u) + f(x,u)e (wy wIp , N )
Tt—l(u)7 N(u):()’
e )= (5)
_ 1 o, £ (2, u
e Zz:lz'-if'lfbf . (6)
p(te, t) = pt~te. i

231 SRR EEERETESX

XV P EAEERE Orl), AWFFRRH T PIRNHR T, BDEET H P E AR T R 7 iR
TRl e i B~

1) 2T H A EAEE RIS H PSR EERE T 775 (trust value based computing method, TVBC)

TVBC J7iZ M B2 BEERHIE P o EAERE Or(n(a)] EAHIRAS G2 ST 53 AL
H Orn(z)]. HAEEES LR MEE R AR AR, 45 u, IR [t - 1,4 W, 2
N w Z GG FE, Bl 2 € N(u), WA Agent « KGR ER RN

C _ ()
rin(@)] ZyEN(u) 7t(y)’ ®)
A Cr[r(2)] s, R Agent o 52 BN 43 B0 N ATE.
PAVER A T ETHPEEER Orl) WWEITEREESRL, 128 TVBC BAERE, BRR N

e] (o Cta
thl(u) + Zi:l We; fci (I, u) eZkeN(u) p(zﬁ)ou)'ZyENt(iL))”(y) ptte N(U) 7& 0’

() = S we, ’ 9)
Te—1(u), N(u) =0.

2) ZE TR R VEo P B AT AL E THE 7V (collaborative filtering based computing method,
CFBC)

CFBC kA BALE LB H BRI Agent u BN A Sic s, B RAEHFRH 7 Agent u
5P Agent o X [/ — 22 5 EAEAKHE VRO 73 BUR AR EE, SRIFN I3 FH P Agent o HIMEAEAE
KIALE Cr(r(z)).

25 E B P Agent us PF4-H P Agent o, W N(u) NHARHF Agent u FIE 5 G VELK AL R

B, N(X) AFT T Agent (I 5 SAEKHERISE S, CN(X,w) NHFFHT Agent w 525
Agent x FIILFEZ G EEIPEARIIES. B TEAETHEA R o (45 5 BT 0 808 — A 2 4R )
&, P AESKAR R P Agent ZI8) (FI15 25 S0P (R AR AR FE IR, FRATTR Y Ax 5% ks i 1421,

MR o My, BRI TTERME « My BAHRRRSE, £oRinT:

y DTy
ol - VEalP Sl 10

sim(x,y) = cos(z,q) = Ty
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T —NEERHEHAP Agent us PEHF Agent z, WESHF Agent = FIEAE/EEH
Crir(z)] N
Zkeczv(z,u) cos[f(z, k), f(u, k)]

OV, )]
SUCL ey (@) fe, (uk)
190 Fey @ k)12 (1Y e, (k)2
[CN (x, )] ! (11)
KA [CN (2, u)| FEFRHF Agent us PP Agent o FI3LFRIE G GARKPEEE AL, k € ON(z,u)
HE AT Agent s AP Agent @ MISEIAE 5 U F(o. k), Fu, k) RMFE5M P Agenta H
PR Agent u X FL[FISE G G AEIKFER R TR R B R C MBI BTAS (1) &).

PESMP Agent = B ELRRFF Agent u HGVFH M EORBEE, 34017 Agent o (0FEAE(E 7 (x) 1
WE Or[r(z)] K.

SR EIRLIE I U 57, AT LR R (3 R R, T ELIL i SEVEA P s
PR w IPEAS AR, AT DA Rk 5 2R BB VEAT NI SRR 1431, Beppar L o iR
BRHI— 67, B & SUREEEOK R 558 TE (226 SR VT A T S 2 53 B P 8 B S0 26 R T 45
M EARH P o AESEH A, WSS oo BASHEF u BIPE A 1R, P53 - o P
R GEE A AR o RS TESELRIFEm JJt38 /0, ITAE — € & X EB5E 75 2R
IRVEAT .

TAVKEIZH T HET BRI EERE Cr[] 1HEIT RIS R, F1E CFBC BETHREEAY,
E XN

Cr(m(x)) = sim(z,u) =

ZkECN(x,u) \/[Z

|C]
o1 (u) + > im1 We Je, (T, 1) ke N (u) ECss) sim[f (w,k), f (u,k)]-p!~* N(u) # 0,

T(u) = S we, (12)
Te—1(u), N(u) =0,

S fe, (@ k) ey (u k)
SCL fey (2 k)2 IS fe, (k)]
|CN (2, u) '

ZkGCN(:L’,u) \/[

sim[f (z, k), f(u, k)] =

2.3.2 VBREEERE

FEAATZ R IO ELRAG 2 R G, & B v BB AL AR (AR FOR IR G Y. IR — A P 5
AR TH P AT B AL L, I A% P 2 T SR ) B T B P 4, TR, RV e
FATRER TARIR, 2R3 5 )5, WBIVF 2 R BT, I UE AR T R, AN RLZAR T3 A
FIRIAREARRE, AR I <3 L2, Rk B i OB EEIR L. X — BARRT DL
YEFERTIE] ¢, ¥ o AFELRAEE RGLBGE RIBT T KRNI S AR, T RGP IT SCVF I RARAEAERE, W
TR R To < Tomin- WP HEAREEART 1o I, H RS R Sy, DA S E A 7.

£ eBay fELAFE RGN, BT VIR « 8 0. B RIEEEN —4 I, RG4EEIZH]
PZEMNTA G XA E S E IR TT SO BN 53 AT I Je s P iR 4R it 7 U 9.
NARP w BIEAEE —4 < 7(u) < 0 I, FE HRTHE R RS, A7 u BRI 5 5 A 1 E
FOEURL, EEEAM.

BEXEE A AR EEIRAE 1 3 R, A A5 SR M HE B B R G By P BB AR R P2, K s
B IE N H 7 RIRIAG (R AR U6 XM IERI 8 s TR T sh & B BB A P VAR S AR
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AR, RO TR P NS R (A RERIR AL S, AT 2 558 5); AAmih 15
WP BUSAEREN 7 = p(REEH P EAERRME), B TEER N o (R, @ik st — il
s R A B E 2 TR, AU s B AR L. I UG HE 24 I IS 5 BRSO R U,
SHINGEH. SCHR [26] $2H 5 — R O5, BUROET P AR R BN R G P R NS (7= 0), T
ARG IR BE A EETC TR T I A2 Ll AP BB AR L 2R 2R — e R B T P8 BRI
F ) AL AE TR R T BTGB AR RO I E AE, — SR 2 SR B S B EAR R TR, N 1
Ge SR FLAZ Zy WSl ARSI, AR IR 2RI 7 SR AT (I (525 BORE, e HOBE I Sems. ik, 3
AT A 3T P B AR FE B TR EAT T G, S — M sh B E W P VIR EAL AT, B ¢ i
ZUBRL w EME SRR, HATGIEAE ¢ — 1 I RGUR/ME AR min(r ) E L BREUE @[min(r )]
ZOTIFERIE AT AR G MBS, s BCE N BEAEEE, A RG] 1 B 0 755 BOR AT
. RS B PTG AR T ST
EIR 1 ¢ WZIHM o SR, HYIREEE N

7¢(u) = min(r—1) — %@[min(rt_l)]. (14)
K (14) 1, min(r_1) A t — 1 B RGP EDREEE; 0 RREEEAN min(n_y) AP EH,;
Bmin(ry )] = 1 — e SRR BT VI R I A 5 RS R

AT A TG,

MR CHIFE ¢t — 1 WP w BEAEEN roq(u) = min(r_q) , & ¢ WP w i ER A, W
t— 1B u BEEEEN 7 (v) = min(r_1) — §@[min(r_1)).

7o) = 71 (0) = — 5 B[(ri1 (w)] = — b @[min(r,_, )],

0 >0, 5> 0; [ - ®min(r,—1)] > 0,.". $®[min(r_1)] > 0.

Sore(u) — g (u) <0, Bl 7 (u) < mq(u).

W, At B P w B FEE M, W o VA ECE S SRR, AR A — P R T R S
L.

MANRAER I [t — 1,¢] N, - o RECHIE A 2 568, 34T N(u) R385, WA (4) 19, ¢ B H
Fou BMEAEEEN O TETIRIR, X EEEHEAX TR ER, (T o = 1,8 = 0 IIFH):

mo(u) = o1 (u) + eXken () WP(@w)]-Crlri1(2)]p(tst) | f(z,u), (15)
Tt(u) _ thl(u) — eZkEN(u) wp(z,u)]-Crri—1(2)]-p(ta,t) f(x’u) (16)

X, BAMBE AL 5 W5 #HEAS RS R 5. Rk, 5 w RIS 22 2 s DLt (5 2R,
P S B ERE R ERERF (r—1(2) > 0, H n_1(2) > 71 (v)) AT, N(u) IR 545
J&, 193]

plz,u) > 0,p(te,t) > 0, f(z,u) > 0, FB - 7_y(z) > 0, -, eXrenw wP@EWICra@]ett)
f(z,u) > 0.

MR 7 (u) — 7o (u) > 0, B 7(u) > 74_1(u).

VLA ¢ — 1 BPXTTEEBA A P o REEE B3 I (S22 508, AU & 1S 247 9
ASFE RIS, RN R EFFAT N R A B S 2R, ¢ Bk B 4k SR B A (s 2%
BORL, B AR AT I G AL G, DASCE IR S ESIR L. B BL B RUE B AT DA Y, ARSI B H R ¢
BT P IR E AR RN ¢ — 1 B R G e/ ME AT FE 8 2 BB eR B 1 Bh A8 1 B 7325, A S pve 1
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*x1 hEZLE

Table 1 Simulation variables

Variables Description The initial value (%)
N Number of users 100
NP Scale of malicious user 25
MP The probability when a malicious user adopts fraud 100
T Trading period 10
t The number of transactions for each transaction 10

POFTAE 2 GRHIAEAT 9, e R L R I L4 S5 5 3 2 ) SR HCEL J A A S, fRie 1 AR 2k 4n
LTI

3 RS

THFRATLL eBay (1 R IMEEEAY | Sporas AU ZHR, B I BT HAUE LG, DLE— AR5
TS TVBC. CFBC PFMEAT AR 1A 250k

FRATRHA NetLogo 1EEAERIY (1 0] IR, KX A S AR R RY J B30 47 MERE 0 AT, Net-
Logo “F &% T Multi-Agent E 2 BURG07 HE R EAR, Rl i& & T 7 BE A I R A 1 2 2 R
g, WATHRR MR, R0 B eierh, E2AA LR JLAVE R, Wk 1 for.

N T AR TSI HRAE, 1 FSRI0H F P o A F 2R AL

1) WisH -

IR P O AEH 2 5 A 5 18 ARG B R B4 AR s . m S 1.

2) A

H NPe[0,1] RE7R S50 Holm H - BRURE. B P R BRI RAL 54T A

@ B2 ULEAT N

A R BRVEN 73 BOAE 4558 Gy B ARAKAE, BT R IRINSEAE 5 (WA R B BE HE A 3K, RATFR L EA
RHFAN U REEHF Agent U.

@ 1B & WWIAT N
I N FNEAE IR BAGES, R R R AL 5y, SRR, BATRRIERA RO v R E
J Agent V.

AR HIA BT, s 100 N, B EIRIREAERARM [0,10] L5040, FH 7 2 18]
B ULRCHEAT S 5, S IRHEAT 10 152 5, WSS S AR R AT BLEAT 10 IRA2 5, B4R TP #E0)
FLREH R ITTE R 100 IRAZ 5. 32 5 i WIS BP0 I BSHE N S Gy AR PR AR L, Bt 2205 0.3
HIIEZS A, 7 HSES I H BI7E T BL eBay . Sporas #8 g2 I Gliod BUESAE AN R RHIUAR FE) 4 288 8% 5
T, BRAT AN EAE T R R R0, SRIGE . 70 B AR SCPT 3 BT A R AT AT P

3.1 U XEERFME

SN B AR A AR U B EH T, (BEIRBAT AN AR L)L eBay . Sporas
R Ao A IR A SC AT B AR TR ) R ARz s i, A ME BT TF IR ZE (trust computation
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error, TCE) SRAF NN EAETH AR R 5 R iE. TCE % i F:

TCE = \/Z[T’ﬁ(il)U_' 10l (17)

S (U] BRSBTS RGP Agent $H: 74() = mmel=mintre ) i ¢ b,
Agent i BB AEME; p(i) T ¢ N, FIPY Agent ¢ BTG 5 HOMEZS. I P ¢ SR T 2, T
pie(i) = 1; TN py(i) = MP.

TEZIRITh A4 I T R P UK VEAT A R it VAT A (MP D 1) Eh K
VEAT A (MP RWAEL) BRI R, (226880 B .

3.2 U XEEAFPXIRERRETANGER

FESEI T, FATEGE P RBURVEAT MBIy 1, B MP = 1; 1 U SSBE T R NP AN
224K (0, 10, 20, 30, 40, 50, 60, 70, 80). 1 FL&5 A4 ILTR G A LI PTFIE I

1) AFEBGOL: T Agent X L2 5B S B 4 Ut (—1);

2) LRI S HICRE M Agent bb 2 MIHHATHFPF (BN 1), X HAl S 53R B
P Agent 25 F501F5 (—1), S R W 1 s

HIE 1 ATUE H, B U SRR SO AN, eBay MEAETHERBAL AT HRZ2 K2
LRPEI . HLRAIE T, eBay (5 AR VT SRR 32 L0 30 P (558 B E 2 (K0 18 BV R Al L 1
fEAERE, 1A B EVE N SR, X8, MRS U REZM ) Agent REW, MifTiER T H#
KIJHUEL P < 40% I, TVBC BRM Sporas AT A 5 A RN B TR PP 2> NBOMEAREER
BV NBIAETE, AR F P R BUE S IR BEE AT NS OL T, MR ELE eBay MIRZEHRAUR
Z. R U EBREMH Agent U MIHE P > 40%, X FFMEERAL IR 2K iy ok, 247
BERT T eBay MITHELIRZE, IF H TVBC THERR AT AR Z i Jo WA Y T Sporas (SAERL 11
TRZE XU ISR E AT B ERA ) HUBIRS (P > 40%), RAIVE D N BB AT SR PR VT
73 N ETAT{5 P B 7 R B 5 2R RSO A AR, 5 BB = /MEAETH R A L, CFBC BB it
FRVPASAERERS, BT 258 7 PR IR M, HERR IR T U SSBRET Agent U, ARBMIEK T 1F
EUREAT OS5 A LV BRI PR ) S T 5

HIE 2 WLAEH, 78 U B P ZAAAE LR, eBay FIEETHARAL, TVBC BRI K
Sporas FERUUHE ZURBAT A+ MUK, B U BRI B VEAT 8+ UK. BEE U K
R IR R AW, =M E AR IR L 24P K. T CFBC AL R A T AU
fEAETHET %, ARG g 7ok B LRIk U B P, $ikH] TE R IRSAT MR EBOR.

3.3 U XEEAPRICKSERIEITANER

TEScerh, TA TR E U ZOBEH 2 (0 NP = 0.25( R4 25 MB35 L) 1M F 2 SREUK VEAT 9 1
MEZ MP(0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9, 1) AWrAS L. 1 B2 140 A 3L 5 AL FTFR 7 3
BT, BT A PR 22 WK 2 Fiw. D B Seae i gt Rl 3. B 4 Fios.
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Malicious user Malicious user
1 ZHFEHEALT, U XEER PRI ERKIE 2 HEELAT, U XEBERAFRIGEEREGE
ITARBNEETEIRE ITARNEETREIRE
Figure 1 No conspiracy case, trust computing errors Figure 2 Conspiracy case, trust computing errors
when U class malicious users take a stable fraud when U class malicious users take a stable fraud

®2 UXEEMAF Agent U BTRENE IR S HEREHNFERERTR

Table 2 Amalicious user to take the average error of each model in the fluctuation-type fraud

Average error eBay Sporas TVBC CFBC
No conspiracy (maximum) 0.4052 (0.6502) 0.3482 (0.63527) 0.3407 (0.57) 0.2610 (0.4199)
Conspiracy (maximum) 0.4946 (0.8401) 0.4459 (0.7743) 0.4398 (0.7822) 0.3639 (0.5932)
1.0 0.7 T
0.9 0.6}
0.8 0.5
0.7 ’
8 0.6 8 0.4k
0.5
= &= L
0.4 0.3
i ——c¢Bay |
0.3 0.2 —i— Sporas
0.2 —0—TVBC|
0 01 02 03 04 05 06 07 08 0 01 02 03 04 05 06 07 08
Malicious user The probability of a malicious user
3 EHEFERT, U XEERFRIUEsNBHEIE 4 HFBERAT, U XEERFRIUEshBUEE
ITARBEETEIRE ITHAREETTEIRE
Figure 3 No conspiracy case, trust computing errors Figure 4 Conspiracy case, trust computing errors
when U class malicious users take a fluctuant fraud when U class malicious users take a fluctuant fraud

HI 3. 18 4 ATRLE Y, R AL OL T ISR TR OL T, CFBC A SR TH SRR 22 BT
PJIRZELE eBay . Sporass TVBC THEARAREL N 5 B 5 B4 1 80 (O EAE THE B LE, CFBC 13
RO ROt e iRk 1 U SRR P RBGR s R VEAT X B AR VA 2, 23] 1 iR
TRIIBTEAER]. T CFBC A8, fE TR AL T, T8 M Z B A AR THE o0, it %
S NRTFIETE, SRR I TE S5 K 3K, CFBC B e s A7 Rt sl i S AT P AL
FU TR T U SRR R S R VEAT i R By, A, THEIR Z EELE eBay . Sporas %
RN AEILHAE O, TVBC BRI IR Z RV, IREMZRWES S Sporas BRI, RHIER
F P 8 SE R s R VEAT Jy, AR B ot 2 [ RS 2y, AT DARIS BUF I EAERE. MR T — &
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200 —-CFBC
-250 L L ] 1 1 1 L 1 1 —60 1 1 1 1 1
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Transaction Transactions
Es5 VEEBERFHE 6 EEEMTAHRE
Figure 5 The simulation of V class malicious user Figure 6 The simulation of the fluctuations of the
credibility

B AR 8 2 M P IR B S P 5 5, T SR VP 20 NS AR BEAE 9 P20 AT A5 T R SR AE,
TVBC ALK — S8l 1 S B sk F P iR OB L, NG BRI T LR 2.

34 V XEERFHE

SEYG S T —ANERE I 500 YRAZ S, FERT 300 IRAE 5 KB SEAS 5 (I #& AR [1,10] 341515
Hi), Ja 200 KA S FKBIRVERE 5 (IR [300,400] $41515345). %5256 5 #E L% TVBC. CFBC &
B, eBay LA Sporas FAUNE BV IAT IR s B R B DL R FECROR, A B AR (1) Rt 45 R
Kl 5 Fios.

M 5 ATLLEH, 5 eBay. Sporas [FAEMAIAALL, TVBC. CFBC ST TSR G 45 d-3th [ )0
AN K P S ZVERAT AR A S T HLE 200 RIS ARG IR B R EE eBay PLA Sporas #E7H
B LR, UiBH TVBC. CFBC SRR AT (E 2RI AT N A R I P & R, B AR
(1 Bt 71/E .

3.5 (EEREITHNE

SIS T —ANEB R I 500 K8 S, FERT 300 RAC 5 REUMSERS 5 (k&R [1,10] ¥25145
Hi), JG 200 IRAE S RBUKVERL 5 (B AR [300,400] 15150 45). %5256 B EHLEE TVBC « CFBC &
M, eBay PLK Sporas HRUHE B K ENAT A1 S R R BUME DA KRB AR, R AR 7 i 48 HR AR AR (¥
Bk, d R 6 B,

HE 6 FTLLEH, 2 P RBUR AT AR, £ TVBC. CFBC BEALR, FI P (ST BV K, 2
BT RAFMEBIE R ; 1104 P RBURVEAT NI, £ TVBC. CFBC #E8R, H 7 IEAEE T Fd
TELCIGR I TR, TS B 1A 280 B 2 R PSSR VE 5, ARG B 2RO, 22 kI
£ TVBC. CFBC B FEAEEE (I KT 22, IX 78 /0 R BIL T (5 AT AE LUK JR ANl R, (H28 5 2 i
Rt HHE TR A PR I—80 WS 24T M.

4 MEXI(EFMTL
£ C2C M _Eaaszrh, FNEETH SRR E S T SRR S R AR A AR A T S o, 5 3
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i, WG P E BB, B TS BURVEAS 5 B, R FEAE 5 1 SEbn N I AE 500 R IEAE
ARG, B RN 7 i85 58 55 B AN B v it R i CRMB AR L, DA 28 DURVEAT kAT KSR AL
Sy RIKATF m BRI, 65 2, B R AR AR e LA S P L SAB BRI, TovE At B S VR AT 9
KA. FIWIA BRREEBEEP AL, 2 AR TR TZRERK C2C M LI E M, 55
IR SRR L, 2 P3RS AR B S AR R 52 R 3R 5 A By 4 T, SEAF & s bRt vt wT RURSOH
FIZ AT MAEAL 5, A — BRI L TSR RS AT R A, EEATY C2C W ERsEhE
KRB AERE A AT S AN, A0, 38 3 4t 1 FRATEAYAH At 22 PR 3R 5 AR B L RL o0 AT

B 3 W LUE H, I FEEBEA R0 IS AFAE DU T — 28 o] 3

O HFTR BT RZ R T P2P K ATSAIEL, S kg . 28 50 B M L4 s
Ao WIHIR, ToiAEwh T | FI TR b SRR H T B SE S AT 9, e LU % R AT RS AT
THERL I S TR 2.

@ WA BRI K 2 A H 50000 L BE 2R (B AR RE), TR PR S it v 23 L i B
FTE TS P B AR L, AN RETH R (3 25 R SBANME E MR B AN RAT 9t B 5.

® LA B AR THSEAZ AR, I8 A — ] 2 i B s R ACRE 2 oy, s 115
ERARZYERS S, ARE SRR B SR, Toik 78 BUE AR AL TR

® HETH ST REEAE T S P B AT B, B VEAT AT BV 5 R LS, BUE S
FETHRBES 5 T 2 B R P & A VETRAT A Bt St AR

AR R %2 Agent RGTCARVT IR ER, JeT 2 Agent FHIRIZHRAN W R HAL A5 LA
BUNHEAT I TR BORTERS, WA e NEAREAT ARG, (FHMEEE T RIES G, RS
TR IESRE ). AHOR BEAR I Mgt - W B S5 v BT % i) B A kAT A AL Py ) AR

AN T 6 MEAERIIE T, R X otk 74t, Fodth 5 4520 R 7 = 5 AR B i R A A
. TN THET 5 SRR R BEAT LB A, SR A SO A Rt L wIAT M, SOh i 5 A
X oTBR A R B2, BY RS o = 1,8 = 1,7 = 0 RFARIALAEEREA. ikt X DTk 2 K 51N 252
NT Y RABAERIAL, SCIL F RIKVENLH] (40 hill B ERIINLE]) « WS RS UL SIAR BRC A
Z NG BAOMEAE RS R R A RO 4T, EATESLbrIE0, AT LLRISOH P 2 3T 558 5, 18
— BN LBV TSR RS G AT R AR R AR, AR R, ARSI LN X AR
BRI A — L8, HAR S5 LS, AT e S mIs SR 22

A A SR 525 C2C W _EFELRAL 5 h & 211 eBay {F/EAEY | Sporas BT T £
J7 HEL, 3K45 T EE eBay (SAFREAYH Sporas BEAYSTAF (AL FRACR, 7870 Bk 1 A SCBEAY A 241k

5 HSRE

ASCAE T W AT AR AT SE 5 8 BENLARIAS R B0 Rl B, BEX 25T C2C W _Bnserh R E P HRER
H5ZWREEMRRAAAAER A, 21 7T 2 Agent REMIZNBEELZ S E BT L, NFATHEAT
By, I AR 4 TGS = AT INEAL 5 00T 2 54T, BRI Z8 58 5 AU, DRI 2%
BARMELA . AR I TR BOME D 1 21 W 285 AR A 258 2 WL AV B 5 92 R AR AE () —
[ 1) GIAPEIr IS« A2 5 AL RS S FLAth B B0 DR 2K, ok 1 BUA A R ol AME A T
TP HHASERS ) P AT R IR 2) ek T AR 22 AR R RN 22 5 o 125 i P 15 B SRR
Jr TSR BB AREE, SOk DU BR S 2P (5 HE 5 S8 AT A S AR B i (1 1) 3) £
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Table 3 Multi-factors trust model comparison
The Modeling Credit Factors (direct |Factors | Prevent | Advantages Disadvantages
typical |method & | score trust) (recom- | fraud
model theoretical evalu- men-
basis ation dation
methods trust)
Marsh Sociology [-1,1] 1. Situational | x X Examining trust Fac-|Too many variables,
trust factors 2. His- tors is more compre-|and it is difficult to
model tory trust 3. hensive obtain; complex struc-
(28] Time Situa- ture, less computing
tional 4. utility power
computing
functions
Josang |Calculation Triples 1.The number| v X Gives  the recom- It is difficult to as-
trust function of |w =|of positive mended operator, |sign precise calculation
model the probabil-|b,d,u events  2.The greatly increasing the|variables
(23] ity density number of computing power of
of the Beta negative events the model
distribution
Mui Based-on [0,1] 1.Situation N X Form the perspec-|Difficult to initialize
trust Bayesian prob- 2. Transaction tive of sociology and|the trust variable; just
model ability History 3.(Co- evolutionary, the|be adapted to the sim-
[22] operation, relation-ships among|ple parallel social net-
fraud times) trust, credit and reci-|works, It is wunable
procity is accurately|to delete the influ-
represented. ence of malicious rec-
ommendation.
Abdul- |Based-on pred-|discrete |Situation Score| v X Focus on examination |ignore the examina-
Rahman |icate logic of|semantic of the semantic dis-|tion on the referee’s
trust Sociological variables tance between the user|trust; trust compre-
model and appraiser, empha- | hensive formula is not
[20] size the conditional |given. It is diffi-
transitive of the trust |cult to delete the ac-
tions of malicious rec-
ommendation.
Yu trust|Demspter- [-1.1] Score N X Maintain the faithful|Building the trust path
model Shafer Evi- transaction, punish [needs to traverse the
[29] dence Theory malicious behavior entire structure of so-
cial networks, which
greatly increased the
computational burden
Sporas |Statistics [0.1,1] 1.Trust in|x N The initial trust for|Does not consider the
trust recent times new users is set to|multi-dimensional na-
model 2.Rated users the lowest point, so|ture of trust, can not
[21] trust value to avoid malicious user |accurately express full

3.Score 4.Time

fraud

confidence in the user’s

transaction
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(4:% 3)
The Modeling Credit Factors (direct|Factors | Prevent | Advantages Disadvantages
typical |method & |score trust) (recom- | fraud
model theoretical evalu- men-
basis ation dation
methods trust)
Cloud Cloud Theory |[0,1] 1.Experience v N, Qualitative and quan-|Randomness increases,
model Transaction titative solved unity;|the evaluation results
[31~33] 2.History objectively reflect the|will be very discrete,
fuzziness and random- |increasing the difficulty
ness of the trust itself |of decision-making
This pa-|Social Net-| [0,1] 1.Feedback N N, Proposed the concept|Model variables are
per trust|work, MAS evaluation, of network transactions | more, complex struc-
model Collaborative 2.transaction credit index, solve the|ture will have some
Technology value, 3.score problem that is diffi-|impact on operational
credibility, cult to initialize the|errors; randomness
4.time weight, credits of both trading|expansion will increase
recent trust, parties; strong com-|the difficulty of the
5.community puting power of the|trust decision
contributions model

THEAE AR, — AR T4 3] 2 $UE BE BRI 578 SR BP0, A S R AR 2 4k,
RESMAHAA TN AE 5 T BB AR 0L, R T AR GL T3 00100 TP SEAT AN AL PG AR 108 4) nss 1%
BREAT R DGR, ok T S BUA 5] 18 52 A Al AT 9 I B i ) L

AR C2C ML G FEAEHUBIBGRN BT TT, BUAS 7@ R, HER L, R TARR TR E
BB TS R ERR BRI . T HERE C2C W 28 5 INMIZEAT AT e A R, (et I vl 7R 55
FEEAC S MBS, AT V2 N 2858 S LRI o A7 A8 1 il R B — AP UR AR . B A RERY i
—AEEN . WA Z EREERR, TATIY, AT LA T I REAT: 1) R =
7 FIAEAS R S5 HURE), K AR L5 2R G0 A SE2 Il o i 0 R, AR B L4 S5 AR B P AR AE (15
EAE BT AREEERUR . 5215 BRI A NG SE L, fedb (5 A B %, RIEE AP Sbs
HER— Sk, BRI SE i IZAT BRA; 2) fR i ey i ST S LA &, RERE I ELER
TP A Gy AK PG AR P AR B OB (8] ATKS 77, BRARAS AR XUz, ST i vt 4 52 R il RS AR R 55 o o, 4
SRAA T2 P AR IR 55 N 3) T R B BRREXT T AU AN R AR SAT SR G VRO, L REARE S 5 7
AT 70 IR PEVPOY, 355 1 P AR AR S AT EEE, DRI REWE S AN FRSE R B oK. ALK oy —
MR A R AR R TE. P, Rt T 2 B R E R RRHE BT T C2C 473240
A Rt — DT
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Abstract At present, all kinds of malicious acts appear in C2C online auctions, particularly the phenomenon
of trust lack and credit fraud is very outstanding. Therefore, how to build an effective trust model has become
a burning problem. Based on analyzing limitations of the existing online trust transaction mechanism, and
according to characteristics (such as dynamic, innominate and suppositional) of online transaction trust problem,
the article proposes a dynamic trust calculation model and reputation management mechanism of online trading
based on multi-Agent system. The model consists of three parts. The first part is the trust of user domain, to
put importance on the influence on current trust by recent credibility status, to motivate users to adopt a agreed
cooperative strategy. The second part is the weighted average of reputation feedback score. The weighted part
mainly considers the trust from the reputation feedback score person (the credibility of the feedback score), the
value of the transaction (to prevent the “credit squeeze”), temporal discounted (“guard against the fluctuations of
the credibility”) and other factors. The third part is to give a weighting on the community contribution, according
to the action taken by a user to the other members of the community in a time domain, to increase or decrease
the user’s trust to isolate the feedback submission of the credibility and punish the fraud. The paper builds the
fraud limiting mechanism which combine the prevention beforehand, coordination in the event and punishment
afterwards. The mechanism makes the online transaction safe. Theoretic proof and experimental verification
indicate the following three problems can be solved effectively: 1) solving the problem which is difficult to prevent
and is that speculative user accumulates the little trusts and squeeze on the large trading; 2) preventing members

from cheating by false trading or personation; 3) reducing the arbitration workload of the online business platform.

Keywords dynamic trust model, credit management mechanism, multi-Agent system, online trading, online

auctions
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