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Construction and Optimization of Trust Network in E-Commerce Environment

GAN Zao-Bin ZENG Can LI Kai HAN Jian-Jun
(School o f Computer Science & Technology, Huazhong University of Science & Technology, Wuhan —430074)

Abstract In e-commerce systems, the trust relationships between transaction entities are very
complex as the social relationships in the traditional business environment. The trust evaluation
is concerned with many factors, such as the volume of transactions, the trading time, the revenue
of buyers, the attitude to trust risk, and so on. Therefore, it is very hard to be computed quanti-
tatively and accurately. In order to explore the essential features of the trust relationships, some
concepts of trust and trust relationships are defined in terms of human cognitive methods and be-
haviors in society. Also, this paper presents a formal description model based on the trust net-
work. Considering to the reputation propagation discipline, this paper proposes optimization al-
gorithms for the trust network which can effectively simplify the complex network relationship.
Finally. a visual generation tool for the trust network is given. The practical application example
shows that the formal description model and the optimization algorithms can intuitively show the
complex trust relationships in e-commerce systems, reduce the complexity of trust computing al-
gorithm, and build the theoretical principle for studying on trust propagation mechanism and

trust evaluation model.
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FikomEN, fid (i k), fid(kym) JUWA fid (G om).
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(1) N={iy yiysissiysissigsirsissis)sS=1{i},
T={iy};

(2) T= {4y yiy iy sissigsisais) RS=1{is};

(3 FID={fid(i\ +is) s fid (i, +is) } 3
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Algorithm RN (Reducing Nodes).
Input Network, Output Network
mik,l. i€ N
for each node 7 in Network
if i NNi¢R and m —i, i —k then
make friend m — £

trimyk) =tr(m,D)Qtr(i k)

delete ¢
end if
end for
AN 3. 24795 SR AEE N 6 Ca) iR 1Y

B AT ARG ZR I AT UK HE 7 5 01 A OC &R
Al AR5 I 25 2R W 6 (b) fr .
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D"OLE O B
(a) (b)

K6 SR AR E

WE 6 froRs, W a5 o oM
iy Bl iy Z IR S AR BE Ry oy i 5 4 Z 18] 45 AT B
K otry st 5 4 Z SRR oy ARARS S AERL T
)95 A5, a0 B9 v BT A a0 T d R L SO BRI A
i % i PSR BE R AR T & X & PO E AR o (8

SF 2 U B A R i B AT N A AR R 4, )
L AG AR BE oy s [RIBSEBCTH 22 A 4 P R R,

AW 4. 4795 L RAELE AN A 7 () 43 XA
TERZREE AT DK o3 SCHERE Y sl R R AL AL S
25 B 7(b) firs.

0 o try 0 i Q i
(a) (h)
Bl 7 4y UHER T S AR B

WA 7 R R 40 5 R G Z AR
tro s TR SR G Z B GRS o R S
L Z NS AR oy 9 A5 4 A G A R G Y
A BRER L AR AT R R R R S T
oo IO i A3 RO LA A i 6 i I AE AT BE R Ak
R i X6 i AR AT BE oy o B 250 40 IR BB AC 02 0
i AR AR B AR 4 % @0 BB AT BE oy [) A LT
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PEACHEIN 3 FE AL I 4 #4951 %k B A5 f A 4b
AT LA Iy — Bk CNM.

Algorithm CNM (Cloning Nodes in Multi-ways).

Input Network, Output Network
mik.l,iEN
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for each node ¢ in Network
if i€ NNi&€R and
m—i, ki, i —[ then
new i as i’s cloner
make friend & —i", i+
trik i) =trksi), tr( WD =tr(i, D)
release {riend %+
end if
if i€ NNi¢€R and
m—i, ik, i—[ then
new ¢ as i's cloner
make friend m —i", i’
trimyi) =tr(m,0), tr(Q' D) =1tr(i D)
release {riend i —1
end if
end for
ALK 5. Y57 s AR W R 8 Ca) 1Y
FAFAETEAT K AW, 7T LU SOF T R R AL A
%Fm HEANE 8(b) TR,

tr
(a)
B8 ZAEEMEA

SO rl 6 WA L ZEME T Z%&E
FEERARNS A AR B REAERE 230 0 ori B 2 G
I 5 2R WY SR Z ] 1 2 SR 5 AT B AR G T I — 5515
RS LS B 45 R & 8 (b) JIr 7 » 35 5 & A
ML Z B ZAEIEBREIF N0 5 20
WEAEE N tr Ders.

PEAE RN 5 157k CWBN iR T .

Algorithm CWBN (Combining Ways Between
Nodes).

Input Network, Output Network
m,ic N

(")

(b)
e

for each node ¢ in Network
if iERNmER and m —i then
it 3¢’ Gmad)#6" Gmyi) then
trCmd)=tr (m,))Dtr" (m 1)
end if
end if
end for
TER 3w A 19 A R KRB 3 26
Fos HBRTT R e R R R i~ quﬂj}ﬁ iz
is st s i1 o112 5 AR 8 ¢ 38 Gyl sk FELE R H An
TR IHERE A B R AL
Bl 3 H, B4R s i1 1 1 AT DOBE T
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AL 2 A A3 2 55 — 4 s—>is k12 B. f§12 A
AR B XURAES AL 5 15 2] M —— S5 /i s
B s B EEAR.

PEAR o>~ R OCAL B 2 W] LU BR 75
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PEAZ i i i AR RO 2 £ 3 — 4 i
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iyt ARAL RO 2 15 3 — 2% 7, B ¢ MIRAR D B5 A2
D F§AE i~ AR 5 75 20— — 2% i 70, 3]
¢ B FRAZ.

HY G X & 4 1 {5 AT 9 45 L S i 3 s CNM
RIS R EAE M anE 9 Bis. SR - i 5

N 153 2 P AR AL J5 1 5 4F 45 4 18 10 fif 7R .

Jo o A CWBN 15 2R 4k J5 5 2 19 15 1T M 45 40
11 7R, B e S R i AR s R E AR Y A
A LB VRS AT W 28 1 B fl AL 2 J5 i 25 232

/AN

B9 SEREARIEELN 3.4 f5

11 17 1 149 25 ]

Bl 10 seati e pe AU 2 5 0 45 AE I 4% 4]

BT 2R AE R 25 DAL s i s8R



14 HA A . BT R 55 T BE 1L R 25 A0 3 5 1L 33

4.3 FEABRFSEX

PEACFEI 2 A AL 5 4335 T A5 AT i
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B 1A AR AT TR R T R AR AT S W I iR A R
I A EAE BE AR A — € 5. Bl iR J5
e G tr=a R W R ZEGEEE R o B
REDR P —E M PR BE M EBERRE N 1 —a. HL G A D
FHEMFAFEN W FEER S T AW A
fRAEAUAT —> 0 2 1 X [a] 59 %07 $58  A RE 8 58 4
PRBLBL 2 A T G AL R &R A IR 2 T |,
AN A A5 AR AU A5 AT B B2 308 17 2% 6 3% LB Y A
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5 THRAE AEAL A0 E T 4 A4 J7 m. okfE
TR RCE N Z 40 R ALY & AT 5 QMO TE T
SCANAZ 1 0 328 55 K0 D0 2 A L 3t A2 Ak, H AT B R
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AR SCAEAGAE M A FE b R B or BEE N
— AN 1 7 1 R A AR A AT BE L B QO AN Dds 545 4y
Tl R S IBTRE I A 0 IR KA A

(D) tri@tr, =max(tr, str,)

() tr Rtr, =tr, Xtr,

ORAEE SN WU R B  BEETE £ JR Bk A2 h
EBAEAE B m Y AR E NI R s R &5 T
{5 AT BEAR P s A28 HHE 75 15 5L 30 A 15 A B v 9 9 i A%
128 B PR A A S B PR R RS B AT AT Y. QO
SCR FEEARAE I BE W R AR R AL BRI B 12 B &
SR A5 AT BE TR AT R T A5 AT o Y B A b LY
fRAEBE T B8 7E 58 R fF AR R B8 A2 BEEE AR
I A AF G 5 A A% 338 ML) L 7 592 B PR 05 vp o 2 5 B T
T,

5 AHUIAEXLARNASH

5.1 FEMKHRIES

N T AT RS S fF AT A8 AU 1
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Trust and reputation are becoming increasingly impor-
tant in e-commerce, While trust is local, personal and sub-
jective, reputation is global and objective. In e-commerce,
trust is fundamental to clients for conducting transactions
with remote sellers. However, the trust relationships be-
tween transaction entities are very complex as the social rela-
tionships in the traditional business environment. The trust
evaluation is concerned with many factors, such as the vol-
ume of transactions, trading time, the revenue of buyers, the

attitude to trust risk, and so on. Therefore, it is very hard to

compute quantitatively and accurately. Though many re-

searchers make contributions to trust computing, these re-
searches focus on trust metric model and do not take the for-
mal description of trust into account.

In order to explore the essential features of the trust re-
lationships, some concepts of trust and trust relationships are
defined in terms of human cognitive methods and behaviors in
society. Also, this paper presents a formal description model
based on the trust network. Considering to the reputation
propagation discipline, this paper proposes optimization algo-
rithms for the trust network which can effectively simplify
the complex network relationship. Finally, a visual genera-
tion tool for the trust network is given. The practical applica-
tion example shows that the formal description model can in-
tuitively show the complex trust relationships in e-commerce
systems, and build the theoretical principle for studying on

trust propagation mechanism and trust evaluation model.



