BEBI0HEEIY EHF4E  ISSN 1672-0334 Vol. 30 No.3 75-82
201745 B Journal of Management Science May,2017

ETEUNBELEN
HBEESRETNESRE

F O, AR, R R
KB IAY RG TR, LT Kk 16023

BE AL F . EREAERBELA o o ARSI R PREE RAMAL2AL LN S
RSP, BASFFNIREERSGPAARFTTRAENL, P AZNERF E AN
AMRTRGEBAFTEGMAALA, KAh , B THIRL P HAZ R oBE8 3 RERFHA
ENHABZRPARAETNETL, 23R AR AHATAITE S22 ERa o
¥,

A LR M REERE BERATNHRER, ANETHEELLATRE, BEA
BaEadt Z0BAMESRAERAGHME, vA FEFELAOAMEHEAT ELER,
MALREPTHRELFELAMERE AR F 5 FESREETUNY, FANRFEL
HRE AR ARBLEREEZERAFLELEOY AR ML LRALAABE REBE R L85
AR EOERTE; FR ASERARFT AL At ENFHEFTEHE S REL
BABEE AR R EEEN YR ERAIAER T, E R IR IR S RAF RB A
Efe MR pg Rt RE A AFTRTHEECLERMBEHRTRE, oW ENAE
A E LT R G IR T AEA, BiE A 6 T A,

MAERAN MAEARBREXN S RELLBAMERNLE FALRFHELBEEHY
MEE EEBRAGEAFEZ Y ARSAALEE XA oEEGIARPF AL, AF A
FRERAF  ZHEVRSAAUBEAAERLALPHRELCLETLURE, RAEE MAAFF
hFEANEFEESFYAENEGEATFLERARBY R, AR L ERAIEDT R
FALLBFHE, TUAFSI B E RN CAARHEAANER A S LGB E88 00, AR
BALTHRF B LR EAESFAMNRENAA AT RER IR F A ELERP
HEEHEBRB T EIH, STHEARXTHFRFEEGHE, T @6 2 8 ALK R
REAPARAZE  BHRINARBATHAREY S, ZLFLHANIARFHALR
tEREALAEBEREZIANETA NORGER S L E4E.

XBE: AT HF; B oG E SR AR EEEHSE; ZNTHF

@SS F713 STERIRIREG : A doi: 10. 3969/. issn. 1672 — 0334. 2017. 03. 007

NERS:1672 - 0334(2017)03 —0075 - 08

5IE BRER KNP EEFESOEELRESY, K
e fem s T ERRXGE, FELRENS R, TRGB R T HOF &, BREEH /D
KRRV, U SABEAMKENESLESFESY MERSSARSAESFZIEY, R, B FX

B EHE:2016-03-07  $B3iEEHI:2017 -03 —04

BRI B A ARG (71431002) 5 (6 5201 57 6 52 7 A AL £ (71421001)

TES BT Frafk, JOE B T O R G TR BT SR I L BT AR, B A0 1 O Ak 2 b A7 9 AUSREE SR AR R Y A trust tran-
sitivity model of farmers for purchasing agricultural means of production online” , % 3 112014 4 45 3 ] { ICIC Express Let-
ters , E-mail ; yinjin@ mail. dlut. edu. en
BHE, T¥ L, KEM TR RE TR KIS ERBER, R A TR S W RE A Bk
V) BE O Ak 25, 3 R B 5 00 T 90 R AR 2 B B G TR & S B 5 W B L (71421001 ) , E-mail ; drhxp @
dlut. edu. en
B, KM TR A TRBETE P L WS A, WSO 13 B BB IR ST %F , E-mail : zhengyi8807@ 163. com



76 B BB (Journal of Management Science)

2017 4£5 A

EWHAERLE GBI AT S X
HAERE, FHAZNMUBRELELHRERF
£, WRESUBHFEEEINAE, SBESALFF
5w RAE . 15 1 88 95 75 280 I I 9% & R XU A
A5 A AR A 51 G el A P R 32 R 4 0 5
REETHBRERMGEE, R ST FHEX AT
9 37 A R

BAELOOHERTBAFEERE2AHF
51 5 TG A5 1 B B XA, IR R P 4 R R 9 AR
BRSSO  fEAE R A R B . AT
EHREETHEHEE 22k FFHRAENBANE
ERAXRSREMERZEESHEA"  HiE%
fRAER G T REE R, O 2R 5+ N
BHEBAEEGERIG R L RN
BEE VT BOR AL 3E s @ P A BN A Y ¥ B AL A
AL RS R SR AL OF 7 F R
HEEMTFERT AN WERE HLXREE,
HEEFAEFZHERKEW, BAGFENZEE
K Rl R Y TR R

BEXF LA B XE AT )RR, A BT SR A, B R
&7 RORTIE BB, S Ak I 45 A A Aok BT L A R 44
BRI R, BB AGEEHXBERER, FHE
ELZRUPRREBUGAEEMERTE WRELZHRE
ERAHRE, ERIETAEINERERMLE, bt &
LT 55 0 ST IH 2 3% BN 15 (R 80 BE B A B 38 2
i, SRR REDFHEAERANGEEER HEET
16 9 2 B M A 1 SRR SR LT 0 3 o

1 EXHARER

HEk@FF HAEBRAUGFENREWERRE
RHEMERUNERA N . MEL SR IR
HERE BRBZEANFEEFENRE AT S
ERITAOGFEERE. AHENE LTS FHEE
BAEGEETRAERANGEM SRR, A
S HE R BFFEHEAT R o
L1 HEEBASENXERNER

Bl P9 A2 3 X L T R 45 PR R R I R BOHIMR AE
MEMERATT KEHE MELSAUBEFER
TOEREREREBNGEEREENFEE, HMEAHN
REMBEIIEEMERAMER. SHTFTHFMH
B, k32 R4 o AR R 56 R L O EME A RS AT MY
FHP A R WS R g A S A
EMERERANGETETEEZYWE, LPXEH
EHERMT .

(IR F BURTR BE

7 3 A B0 AR A R B LR 1R B R A ) Y
ERER HEXMETHERBRALE-XRAHE
WA ERY HEFEFREEZHHENENY
FAT R, HREEREIBPEMEEL RN E
MR BRATHELES R EFEMEREN
BAHRR EFEERPEEEHER, HHRE
W 3K R & B B R A O B E R TR

FHERL , RRALHELE ZEWANZE
PR ERCLEFNHRERNEFEAERE R, I
BERWHBEMBLEE" .

(2)1 B EMNARATH

MARFTTHR—-—FHROETRHFHERES
H . MTFR TS LS DXL R, ¥ %
FHIEE MR KA E S, B mE % KR
RN BEH o T B IR XK T 9% W W D
fls B BB o ARE A 2 W IR B S IS
e E A4 T MRAT A .

MARAT o BT LAatt — 2 53 O ML PR AL & B2 w5
B aEm. WS H, A5 AZE KR
MAONMAERNEFRZRANREFERNNLEE
S 3 N lE N A B R O - o) R
WOHRAEERMER, A EENFEREL SR W,
Ak L S5 P R EMRT HEHFE™

(3) 3 1k 8] 3% 4%

REREBERBXRAMBRERERE, 207 HEF
R BB N EBEIERRT .+ 28 % 7 A ok i 5K
B BB A FH P AR R A, R R R RE A R AR R Y
HHFFEEEESNHEREEARAEM. OO MHE
WEAMASREN  BEFNXARERELIRS
BB B9 AR B, R A O R Ak A BE AR
AT 58, DA T B 2% 57 42 0t £ 4F 15 8 i B RS
B REERRXRRBRELEFE R RE NG
PSR AT

LA E3FE R ET AR SRS P HRER
MfFERRREEMAR, MREFXLEEWHAR, M
[f] R38R 4k 2 T B AL 4% o 3 A T £ A 1% 0 A R ——
MEVTARXELERABTMEPE -—TRERA
{6 o fEG01R 115 TRk & 5 B0H W45 o 9 £
AEMT R AFEEEENESE . TAEERMRER
P, BEAERH R E EWMTH, UM A T4
FMERR. MEEEZRMERBACEHEE, W@
e 2 7 1 B R ME LA JRE B R G M S R, R 2 Rk
LA 5 H R T F B R AR A,

1.2 EEMSHE

FEBEERTRNEZLMRAITR, RfFEEEL
BRMNEZHR o, AT RS ARG
RENEFMRAEE, SMEPHESTARTR
WIEBBAMETEHE S —FERESAEH, FEMRS
AFHEEERELRAZREREEOEEREBEER
BMEAED . EARSEH AT T KEBBR,
EMZRTTERARIERT FERE T RO &K
o
FHEBESTERSETEMBREMZ L, A
MERFA ERMNEMERNGFERE, WD-SIE
115 3 10 JE 37 LA Bayesian FE i85 05 2 il 1) 1 8 € 1 HE
Bk, AR A MM AT T 2 REEE R R
EHET ZRMELTARE T, AR ET
B E R R, ARIEEAE RS E R
WAAH L EBBRAEHEEE. BESESA



53

FoO S BT EEE LN R E LRGSR 77

DSEMMMBMEHRENEFFETESESEE
BN HD-SUESE B e M I AR I B AL LR
4150 R A D-SE 48 B8 0 15 £ A (] 3 AT 2 Y
BB R VRS 8015 AR BT, IR R B A T IR
TRERBRNBEFHEET A

IE 35 B 8 A Dempster £ & $0 W) XF F 4% 2 (6] A% 74
SR B AR, 2 E 8 (8] ph 2S8R B A L A A
FHET o JOSANG'™ 1k 3t b A ) R 3k 47 e 3 , R
H 3= W # 3§ & ¥ (trust network analysis with subjective
logic, TNA-SL) , ¥ B W M4 Ry =4, I AR W &
HAERERREEIANERGERM, EXTHEE T,
kB I HEERGE. ZHTEHELZH =THe
ERHBERNGE , 0=1bdul b AFHEEBE,d
HAEEES, v W BHHATERE, Bb+d+u=1,
THRTRAEGEMAGERIEENEREERR Y
%, EME A B R

— S A W 4R O B Ak Rl b AT Bk,
MEMSEFEHTELNER, Al EEN
B ER R B AR B B E M T, Rk
EIMER T EARDETAMBERBELK SN
R 5 RS 4R 0 BUIR M 2 B 15 R A LN Sk
ot £ B ek, AR T 20 i R,
HRTIHBEENEWE. EWEH BN BRAFE
MEAEMEAMERER AN, ZTEFEXMS
FEEERBEENTITE, EVH THSAESH
SRR T B R A AR
1.3 ING

RIEMEHAFHTEFIHHEILMSEZ @,
ENSEECEERTERAE T RERE, HEH
THHRMERFRTIHENMET R, LARRRE
THEEENATHSME S . FEN EZEXEMR
BE:-OZEEMEMEM . THIMGEZLUE A%
EEEMEREBEEXR, RARENFERA S
HE, MAeELXZERS P . HAEELIHEEZNE
PR ENXRY TR M HEE K
ERBRMFEE, RBUEMHZHEFEERS RS, QE A
gl FUNORECIRERES A N 3 B NNV 3
5T R =, ] it b i 26 R e (3R OF 6 R A {5 4E
A B A cp R R R M AR ) R ) LA R IE 3 A
H.EEEEEEEMNETE IR PG — £EHE
FEBBRHTHE B TR LB /DK R, T
BERNEZMER, HRPERARZRE HHSH
R FAGERETERUMEL B S E
B PR,

GE.mtEgREEFE BHEREBRANG
EHEEEWERERML, JFHEBMABEE S, B#
gt &L E %5 2 IR E 4E G R A P e
EF %t LA b6 R, A B 5 E R UGB AR O k9 Sk Rl b
fronst R ERE, FHE"NEREE, Mt
GlEEFRETEENATH AR FHFERN LR
3N, MIRBEOT . OXEERFBHETRE:
Tl BUHE 37 15 45 48 8 4 ) 45 A= 5% Normal 45 [ , I JH 3% 1

AHEREQBREBAGEXRYWER BB
RIERENRE R SERMNESHBEMRE R, N
REMENARLBAGENXBEMER; OMR
BEEZRGEERE TE BESE R Em 8%
HATMERTE ARG XBEWMERE
BERENBAGE NS M REEATHBSHE,

2 BREEERNREAMNSHER
21 HEHERPEEERNRE

M aMBmE R, EFFERAREMAR
ko Wi EMEBETENME P GRBEREBHETIHE,
TR R PE K, o8 N P 4 ) SE PR . X g B
KR 4 AR oL 4 i A7 3R 2K R fol B 32 ) R 1) A R AR o

B TSR ANSLENER HAHSE
Sl EREBEM PO BT SR E R IT
ELR 53 25 5 e B o A, B 0 [ R A2 4 AT 4 2 Normal
. MG RER FEEKLA P 4B AZE R
BEREEFE, REMEHBRAGERRL. KB
15 B R B AR LA VE 35 R R &R, B AT A 32 W) 4%
o gl B A R R M AR, T Rl B A
Normal 5 [ , 3F ] i F 4 77 36 98 47 W 25 &1 43, o LUK
558 28 [a) R0 1k O BT 7% 0 4% 58 R ) G ) R, SE B %
MM FEFEERHESE,

EXL BMEPIEn Ao, HPEER N
R =T R A & N o, e, e = 1),

du; ;= 1b,d ) i=1,2,,n,7=1,2, 0,5
H 3 £ 4 7K cos 0,15 3 75 E AR BEsry, BP
Zm&wﬁ

sT; = cosf); = (1)

Hip kNo, PRBEDTR ke (1,2,3],
H MG 15 /8R4 B 9 R DUHE R B SR, B

1 sry, sry o sr,

1 sryy o sy,
SR = 1 o sy, (2)
1

B RL 4k 5 P — 2B §% 4K 2 Normal 45 N, BJ

N=K'(SR-E) (3)
Hor K0 & 5 B B BRI X /A R, E O B (5B
B. &

K = diag[ deg(1) ,deg(2) ,--,deg(n) ] (4)
Horp, deg(i) M 5H i R BB, 4k 55 5K ff# Normal 58
Po 19 28 — R — 45 IE (B B0 H 4 AE ) A, 0 A 0 2 4
1iE 16 B B9 B BROIR 43 A 1 B0, SE 3L R 4% AP 3R A A R
o

EX2 BEAMETAR G e T RE, B TR
BAC<VLE > VAT RBEFTANES EHN
N REFANES MEPREFL Ne, B



78 B BB (Journal of Management Science) 2017 #£5 B
¥yl t=1,2,.g (11)
w, ’ :
w::%b!*’d:’u"‘z = Q%}I , b= 1’2,_",g (5) EXS &_'%ﬁciﬁg;fﬁgﬁ-%ﬁggﬁﬁcnﬂﬂ
! 8(C,)
Hb o AF AN BEPE-TAWERME,q=1, &="3 st=1.2, 8 (12)
By W 1 ;6(6,}

22 fEAERPHBEEEXRENERNERL
(1) & BB 2
HEFEMLDEMSEHNRED RS QERAEA

T AR BN, BT %R R R

B3 H I B E R . A AT R4 R R O Y

TEZIBEHAPARRE, RESREHH P ZE

TEAE KB, B % 5 KB F M T ohol 09 3t 6™,

HERAEERAE /MY R, B imE &R

FETT LR 9 4% H 55 A Y 208 X BE o 0 BE 0K M B
BHZMEENC<V,E>, VN EFT R 8

KA EAMBEDANES, N
C<V,E>=C <V ,EE>UC, <V, ,E,>U U

C,<V,E > (6)
EX3 MTREEPE-REC, Lo HERHE

T Ao, MR R B A, Weg, B9 S E

IR Cop(0g,) B
Cip(ve,) = max{deg(v)lveCl,t=1,2,,g (7)
R ik 1 A X AU R BE Ry p, , B

Cm(“’r_:‘)

.pl=5733= 1:2!-“!8 (8)
;deg(vg,>

(2) B P& MARAT M

REMERRETL TN T AHE, X K%
HREBERMREMEEKR, AR EFETR
AR L, %R R A B R R,
DRI T AT LA PR 3R i o 4 A i 5 of A At 3R R LS A ok

P AP
FE M4 BARBIA T AR R IO A, , B
vl
=W!£_1’2!.“’g (9)

(3) EREREE

HEMENRLRAYERRMAEAXRAZAMEPEE
SLHMAEHER W EE - RS HB AW
REAMEWT Y, it T A XR N ESEM
EEECEBEMFRE B, X TREEMER TN
o, SE—-RECTERMFEG KK, CHERERH
WL T RAEC, Xbv, B E 0 ) o

BEERTN Ay, RESRECHHEVHRZHE
HBEARHKEO, <V E> MBI min, 5 RHE
C<V,E>TEHWFERNG <V, E>, H

G <V ,El>=C,<V,E>U0 <V E >,

t=12, g (10)
WV =IV,| +1, |E"I=IE,| +lE!l,

G HERRBONS(C,), B

2181 2(1E, +1E'1)
8(C)= VI (IVIE=1) ~ (I1V,] + 1)V

2.3 DFREEMSHZE

EHENEEME FEREETARGEXR, T
EMAERENESMHOHAER, AEHTFH AR S
HE., HREMRELHEZERBCNBEIGERER
— A EBRFEENERLE IR, KREARS £ZR
HREHEAHEZL. BERER I ESZBHE
R EE S S, IR E WM EE ATk R
e 2l SRS A LTSRN G E REE R
FERUEMADNER G, KWEHEZBERE T L
P BT 9 8L B K AU B AR FE L DA A 3R B0 A 2 3 B R R A
LR BMEE EMRALE S, B A E 025
R . AEERLESEMoEF#HTREITE,BE —
o il e 22 U5 AR AE @5 a) B0 3T B i

EX6 BEBEMWMNMWBEBRENUU={P,H,
Cl PR , HYMNRAT H , CHEEE BRIk
W HEEEE R, R, =(p,h,,c), t=12 g;1H P&
AR AR FE A E TR AL A a,, X ARAT A 1 3 O R A
Hay, X 35 BE A 35 0 WAL O ay, U] 3 00 DAL ) B Oy
A, A=(a,,0,,0;,), Hfa, +a,+a, =1,

| b5 (A F, B

F=RA"=(¢,,0,,.0,)" (13)
Hif o NFRBTE

e & 0 BUER TR L B N AR AT A AN TR
EERHFEERNNEELREBEREMERENBRAAR
WER, REREMEFEFENRERE, AW
FEHAEREELSZRM AR, BREENEERFR
A0 hH 2 & A BRI AE AT A A (A B

w!'={b,d u'|

II: Ll lu: " * )
= ‘“*;—O:d* )”~“+;+d- Vd;, (1-p,)u! |

(14)

A M REMNBRABEFEFRERSE,ZRIE
BB W E N, B
w' o) Qw) D D) (15)
MFEEM SRR R Ea B, HEWEMNGF
EBRZE RS0, Ml o) o) =1b),du) | o =
by, dyuy | A REBEENERLER Ao, ,0,,
= 1by 5.8y 5,51 =0, Py , HH,
b _ b;ﬂu"i-‘-b‘fu;f
e u;’+u;’—u;’u;’
g = d:u*g'+d'g’u:'
L uy +ug —uuy (16)

LI Y]
L, RE

U, o= .
P ul + u:;’ —ul uy

e =1,2,"',8,B=1,2,'"1g, _E.Gf?éﬁ



53

FoO S BT EEE LN R E LRGSR 79

-0.0550
-0.0555 .
-0.0560

-0.0565 j.{"‘- #
-0.0570 F ~ .-‘0..,,,.
0.0575 s
-0.0580 F
-0.0585F
-0.0590

FFALE 1] f5t
*
»
L]

d. o’ ..:'.
l":a.- V.

..' ... 9.'&'.“ .

-0.0595 d l
0 50 100

150 200 250 300

Bl 30T HROENESFEERELERNERTEAENHE
Figure 1 Eigenvector Distribution Map of Random
Recommendation Information Similarity Networks of 300 Nodes
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676.

Consumers’ Multi-source Trust Fusion Model
Based on the Subjective Logic

YIN Jin, HU Xiangpei,ZHENG Yi
Institute of Systems Engineering, Dalian University of Technology, Dalian 116023, China

Abstract ; In social commerce, consumers establish perceived trust through online word-of-mouth { WOM ), whose essence is
multi-source trust fusion which has been fully analyzed by scholars worldwide and an analysis system has been formed based on
subjective logic. However, due to multi-sources and high subjectivity of consumers’ perceived trust as well as massive user-gen-
erated content( UGC) , there still exist some key issues in trust fusion model development in relation to quantitative processing,
real-time processing and information fusion given the context of social commerce.

We propose a method of “clustering before fusion” to establish the multi-source trust fusion model. First, this study takes
similarity of recommendation as relationships between nodes to extract recommendation similarity network from social networks,
and then partitions the recommendation similarity network with spectral bisection in order to cluster recommendation information.
Second, we come up with the quantitative approach of perceived trust from the perspective of complex network. Third, we estah-
lish a multi-source trust fusion model by improving subjective logic based on multiple attribute decision making. The model in-
tegrates influential factors and breaks through the limits that subjective logic only takes into account the recommendations and net-
work path. Finally, we verify the feasibility of the model. The data of recommendation experiments are clustered by simulation
experiments and the mediating effects of subjective factors on perceived trust space are tested.

This study indicates that the recommendation can be modular in similarity network rapidly with the use of our model men-
tioned above. In addition, measuring the influential factors objectively and taking account into trust degree calculation will deliver
the subjectivity and heterogeneity of consumers. Based on the simulation results, massive recommendation information in social
networks has been effectively addressed by our model. Meanwhile, the influential factors such as authority, herd behavior and
closeness act a mediating effect in the calculation result of trust degree.

Extending the use of trust fusion model into social commerce can evaluate the spreading effect from existing consumers to
new consumers in perceived trust. Thus this model provides a new perspective for measuring and forecasting consumers’ per-
ceived trust in massive social networks, and offers sellers a method in real-time analysis of consumers’ perceived trust intention
and market strategy development. For the sellers with obstacles in new consumers’ trust establishing, raising the quantity of UGC
will be a good choice. Developing stimulating mechanism, fostering or introducing authority as stars, building small communities
to promote communication can be alternatives to finally enhance the closeness between consumers.

Keywords :social commerce ; perceived trust; multi-source trust fusion ;trust transitivity ; subjective logic
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