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Research on Trust Framework in Multi-Agent System from the Cognitive View
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Abstract From the cognitive view, this paper proposes a framework of establishing trust in a
proactive manner. In the framework the definition of trust in the situation of delegation and non-
delegation are distinguished, the agent as trustor establishes a reasoning process of trust based on
the definition of trust. And then he takes initiative to request information which is needed in the
reasoning process from the trustee. Considering the reliability of information in communication,
the trustor conduct on a fuzzy reasoning process on the basis of cognitive reasoning after informa-
tion received. The framework especially aims at the situation that the trustor has no experience of
interaction with the trustee, and has no witness information about the trustee. With this frame-
work, trust between agents can be established in a proactive manner. Context change can also be
taken into consideration in the establishment of trust. Furthermore, the framework brings more
flexibility on establishment of trust, as agent can use different inference rules in different con-

text.
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AR 2 ¢, H B ARERE N 2 £ 1 0 XD A — AR THE
X FY Z a7 gt % prACER shAF ¢ p9 I8 xF TR
RPN X AMBOE S VAL AT 2] 0. X AR T«
A CEE TAEM Z) ¢ 04T @ 8k« B2, I
X XHEE . 2R Z Y 2K T g
A CEE TR 2 ¢ 04T ¢ 8iik ¢ o) IF H
X HfE e« 5 ¢ ZIAFLEMNR B2 X WL HE—

KT g BARREETE T T AR B Y B 8L P 2
AR S 7 T
TSR Z) 5 5 {5 )7 Agent X TE % F 15 1E
(0 LIS i BRI A 49 10 i 7 428 ) o R 28 2 ) 1)
HE R H A L 075 B AL AT X Agent RS RIS
A% 77 Agent SLH..
MW 1. HTEAE T Agent X B T kg X
Y i ARE R IR T M EAT A I8 4 X B L
KT AT TrustAce ZhAE /YW 1E 2 K. o g 1
TrustAct AT @7 B L85 77 T 32 15 77 28 5. 1 4k
LB
I IE
Int Th(X, Trust(X,Y ,Int. To(Y s g sty +1, .C,) s
Corrust st ) st s st s Cru i )™
Pot. Int. To( X, TrustAct(X,Y, g inputVar,out putVar,
otres st ) oo trvus Act s Crrust N Crurn )
R TE
Int. Th (X, Trust (X, Y, Vi, <t, —Int. To(Y, gstp sty
Co) s Crrust st ) sttt s Crurn )
Pot.Int. To (X, TrustAct (X,Y, inputVar, outputVar, t,
LRes 31w 28D Lo e ace »Crrue N Crurn ) »
Horp <t o <<tre <l -
R 12BN X B THEM S ZE
Y 2Z B @ 7 AE AR RS T F AR RS TE O Z )5 .
X FEZ I W — DAL 2 £ aee AT AR TrustAct
R TrustAct HAFE 7 5F 17 0% T A1 19 HE Bt
PR A R A 8 5 R OR Y X A
i 4 B R AT [l 2% o SCanR .
EX 3.
TrustAct(X,Y ,g,inputVar,out putVar,t g, st ) =
((t<tgey) 73 Construct Trust(Y yinputVar,out putVar,g,t)) 7;
Request(X,Y ,e, TrustResponse(Y, X ,inputVar',
out putVar', g vt st ) stkes s Ut s Civnsties )
X TE ¢ W2 AT S TrustAct 2R X AERZ) ¢ Z
58 BOC T3 AT A RS 25 TR A 2 5 i A 28
AT A $R BT 5 2 1) A 7228 0 A inpue-
Var 5 outputVar . X B inputVar ¥4 FAIRE =S
[B) S Uvusior (0 5 1T 0wt put Var B 25T Y e (O TR
RS A A L) Z G TEW 2] 10 X BER Y TE £y
B Z1 Z Wl $AT TrustResponse SAE, X N SEE R Y
AR 42 B0 (W i A 2B B inpue Var' 13 3] X FRBER 1Y
i A R B I AR out putVar' v SR G IR 91 45 X
HAEkFE 5 AR A B A O Construct-
Trust sHE. X B ¥ Construct Trust V£ 7R F3hE.
DR o B p @ S 5 AR A . i F X B EF
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Trust (XY s Int. To(Y s g sty 54, »Cy) s Crrug s L ) Y
BB ARG Trust B2 X 1, X Z5 o #0045 2015 &
Bel trus_mi_1o (1) \Beltrug_pu_ti () F Bel gy cna (1) LA K
AHRE A BT SCEA BRI SE N AT LA AR
PR AR
X BARE Agent SR BYHLN X% AT Horn ¥4
AT 2. LR T HE BRAS 1 b AT AU A5 AR X I Y 3k
2 HA YRR F A SO R & AT RO —A
A prop s ST AR W B A prop; 5 77 KN L
BT R prop,; ZIBIAH WNF KR propa N prop N -+
N prop,; N N\ prop,, —prop,. 3t F prop,; FF %F Wi
)59 s R R /] LUAR 3 B propi A propi, N
N propi,—>propy HE— L, A Wik I 3x > i
HZ A BT BRI AL DL A SRR 25 48 L X A
SR — A K TR AL A HfE B B S Truse (X
Y., Int. To(Y gt sty sCy)s Crug st ) B 33 T 0 1]
BE XS ;22 A BIR i B 25 4. 33X A~ o B 1) 3 ] DL %
3SR T i e B o S B
EZ A TR 2 3 (AT B A E R . A2
BEXT T A S )RR BRSSP AR RS R O B
IR A (B i o o WA R
prop W EAE. BEXF prop, » 76 X 1Y HE BEHL U b AT A
FFAEITR RN 2 propi N propy A== N prop; N+ A

propi, N prop,— 1K EH prop’s N prop’s A =+ A
propy; N = N propi, — propi. M Bt i X AH 15
CONF (prop; s propis tis t.s Ciy C. 3% B JC iF 1)
CONF"™ 2wk HAE 0 20 1, 30T 1 prop, 52 1)K
SEH prop AFTEhE. XS R B & FEOET15
AT A HE RS J 7. R 3 2 PR 2R AT DL AR 2 R 4%
AT A5 I A R Y TR SCZY R, 3R AT DA R 2
X TG AR & A5 AL Y B SC2 R TR B RHE AT B 4
PR TR P g B 22 XA 1 29 0, AT LA AR AT 10 At
SEEEANATRE . A 2 A T RN A X BRR O 2 R
PRI PRI o 5 SR b T A 2 AR AR i B e R Ak
— YT TR B He BRI b R ST RARHE B AE A 1T
JE LEREAR 254 o X6 1 1 AN 49 S % B — A 04
(propsCorp ) s Hott prop J& 75 83X N Y 4 &L Cp
MPEXS T prop WL 5 A — L2y 5.

propy \ props N+ \ prop; \ =+ N\ prop, € C,,,p, »if

propy A\ props N+ N\ prop; \ == N\ prop, \ prop—>_|

or

Cpropt N\ props \ ==+ A prop) N\ === \ prop,—prop’, and

Bel(X,CONF (prop, prop’ ,t.t' ,C,C) 0.

X THAL Cpp HHY props N prop, N+ A
propi \ = N\ prop, . B prop, @ i L H
prop BRARER B LAY AN AL 1 7 i i 2R ok A

(Trust(X,Y,Int.To( Y,g,tm,tg,cg 0:C st 0:C )

<B"'173 w,lmj.‘f ), (”1‘ ,,,,,, ijo}

<Bel'l'ruw,lru,’l'/v( L > ("l‘rml,lm,l h>

\pmﬁ,p Crp,)

DProp A AProp,,
—Bely, 0 1 (1)

(prop,, C/H,”/,]>

(Bely,yy c5alt)s Copuy ca?

5 X .
2 Props Coon)— tpropl.cy,)
l}
( C ) 4 'f propin.apropin—>Bely, ., cpa(t)
ro o / .
propus /)m/’]l// " \  (prop,,, (,/M/)‘ )
’ | \
DPropunAPropy;.. // | \
APTOp = prop, 7 I \
// I \
/ i \
/
] \
d ! \
propy, ; \* DPropi A APropiA.Aprop Aprop—>L
,
probu propy,

BT A AR {5 AT 4 B R
XFFAFAE LY o 1T 5 3 0 29 A A5 3 ) B AT TR R SO D e i o] o ofsl 50 T 6 5 ] B EAE. e
B 5 30 o S 28 7 2 6T N A R0 0 A5 2 ) BAE & A op Wt A5 77 e ) T BB D BE B YY ASXT R A AR LY
&, LA Agent 75 B it 47 — 3 fk (reconciliation) ff T TE o A SR A 1] PR 55 DU [i] 356 456 % 1 im0y 1 14

N
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Wt FoE o B, Construct Trust ShAESE )R T
FTFEE Trust (X, Y, Int. To(Y, gstpust,»C.)
Cri s U ) PR HE B 28 T2 109 449 A 33 A4 4 2 0o 2 B G
TR A5 AT AHE SR v R RS A5 )L eI X T REIR
B LS K v () B i A X B TR O EAE L IR A2
A5 Y @ AF AT AT DL ok HEER AR L KWL R 2
00 B A5 AT P o6 S iy Ao 1 DR 3R HE B P A
TEAFTE— Se g R, R il R R T2 A5 07 Y 1Y — 261
B X R T LA OREE 2, SR EES Y 915
BAEGH X A E R X EEES X MG
YRGS A RN X WAEY A REE
BUMAE S Y R ARG ST L R AR S AR
i, FUEH A unknown) , 75 M 2 AF T B HL U B N
B o AR USCAR 30 09 1 100 8 BUEE RTE AT A HE R Gx 28 X
FRAS T fife EAB ) AR DA% T AR i AR & Ak X
FEAERE S A rp ] DL — 28 X MEA BT Y 153
by A\ R DA B i R Ay i A . X LT AR
SE R FITRf E S B XA Y BBRE 45 T [0
HHIFH X YA LN Y TR 8 S0 f .

TE X %A 8 1 6 E 58 B I8 A
TrustAct I8 E W inputVar cout putVar )5 Cout-
putVar 14 & inputVar, Al B K& 24 Y), Con-
struct Trust S8R T FEZM TAE. )G X ¥R Y #h
1T TrustResponse SHVE BEE iR Y 1252 3 out put-
Var £ A C A input Var” LB E LINF.

EX 4.

TrustResponse(Y, X inputVar' ,out putVar' gt t1 ) =
Yvar=(prop,true_value) € out putVar
Inform(Y,X,e.Bel(Y, propst) ststrpy ) s il true_value= true
Inform(Y,X,e,Bel(Y ,— props1) sttty ) »
iff true_value= false
Inform(Y,X,e,—Bel(Y, prop,t) N—Bel(Y,— prop,t),
tslp ) » UL true_value=unkonwn.
TrustResponse WAYERITET Y B3| & T A2 &
& inputVar' 5 %t Fp A & 1 X35 R 19 i A B
ETEMS 2 2 1 18] X AR 1A
TEY 52 B B K JE B A LT Trus-
tResponse BRI, H U0
Bel (Y, Ftpy <<t Int . Th(X, Int. To(Y, TrustResponse,t,
Ires s Clvusikes ) s Lpast 3L s Cusires ) s 1) —>
Pot.Int.to(Y sastster s Clrvire ) »
Ho 1<<torr <tee <truu -
i TrustResponse sh{EVE R E « 89— 4. It
Hb o B BT AR AT A S B TS i R ELAE T

K8 B ACAE out pur Var' 1. 53X 26 FL{E AT DL J2: 38 i
Y B 5 RE S SCE W A H. SR Y ]
LR Z A X AR 2 X AR e i 3] X
XF Y fFERI L

Y TEHAZ B X Rk 1 ok i R L AR
P AR R Rk X S &SR E o A O fE
A VEEAE A AR Y Kk Il e A S A OC Y LA
Ja - X ESETE A C AR & B R SR TR
HOE &M R 2 W K BE &8 IE (Belief revi-
sion) [ ] {8, 3 LA DASR ] — 26 2 248 i A5 g
EFEY P EEBIER - NE RS RE.
12 LLG B TAE A7 118 X BB GE X7 X T 432
FIME S EEEL A SES.
3.4 EMEESIANNEELESHNEEREL

1E X BB Y Kk ok A& IR E R A
SRS G - X AT LUAR 6 i A A DG AE R 52
B 1 i 7R B 0% T A5 AT 09 HE PR ok 7 B A 2
HALAFAE. 7R X MR TR A R, e 2
R EAR —AE R A B AT S B oL TRE S k= —
1 R AR 2 FEAREE R R L X AR A&
U

propr N\ prop, N\ ==+ N\ prop,—>Belrug 1 (1) s

propy N\ props N === \ props—>Belp . (1).
T — 2% KLU P T 52 BE A ufe DA A2 L (H 2 15 Hh i 4508
“ERTEEY S — AR HT SR A X 2 S 0l 2 L TE T — A5 )
o R IS BL T AT LA IS — A F) L H 215
KT Bel e (O BE RS QAT — 25 HLIW AT 557 75 Jk
T HZRIR 5 A e R R P AR AR AR XA — A
R A 3R L T 58 4 R 38 I 4 L 2 X Ay
X SO 2 8 Y RE . T AR T R e i O 2 i 2k
B35 1 J7 XU AR X 22 0% . PR T A A5 A #f AR 170 ik
fils 1o 32 BB L A A AT T ok R P g | ABE T K
FORBAFRIR A AP RGBT AT LA E R AE
T 1 R YRR T O HE B R A SR A b S S
R HE 2K S8 A AT B ST

Y TR T OA I A A5 AT 7 R ) Rt | 46
BB HE B A S AR R P A S R A A —
ARARLE » BV AT 4 B o g R0 055 A R 4 2R ) 22
() A — %o o G 2R 3k B R T Sk [ 19 1 v 1) FH A5 B
P2 T ST A5 AT I SR T 0 AR 9 B e A S E L
TiEE AR (U WX, G, M) SRR BN DL K %
KA AT R o o AURBIW Z R4 U=
0,51, Bk A2 it Y ] S P RO Y R SR IR AT 1Y
J5 . Al SE MR o 0~ 5 22 ) 0 S B Ok KR
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W (X) = {weak _reliable, reliable, strong _reliable}
Je—HAREREE S ARTE T AR K B 88 3% 3k iy
Al FEVE s weak_reliable IR B “ARN KA F7, relia-
ble FZ/8 “AI HE7, i strong _reliable 3% 78 “JE & 7]
7GRN o HEE S E B TE R LN A AR G ks
TIN5 A A AR v 2R RO 5 M J2 o BT
SCRI) B AT S P I 3 S D R R L R
10 S5 J 32 eR B AR A o AR SR T R RO B A B A
WA S W v] SEETE 2 KFRFE LR T A KA 487 418
HIH:

M (weak_reliable) =[ weak_reliable ],

1
- +1 ’ 6 072. 5
[ weak_reliable ](u) _{ 2.5" u€l ],

0, u€[2.5,5]
M(reliable) = reliable ],

J215u, u€[0,2.5]

[reliable](u) =

b

1—215u+2, wEl2.5.5]

M(strong_reliable) = strong_reliable] ,
0, u€e[0,2.5]

strong_reliable |(u) = .
Lstrong - Iﬁufl, wE€2.5.5]

TE X FW B Y P Ak ok i B A8 IS L 6 B
Ay AR T — A ] RE R (R 1 IROE R R E
S A EEPE(EAL T 0~5 Z ], B B K 3k B ] S
B X2 2R Z R (pl ik g T A
i XO6F B SC W88 Rl AT RE A 1 &
50D 33K I 3k £ AT A M R TT A2 5 R Y IR IR
RURHA. BAR R 456 07 208 724 5 i E 58 h 8 20
JA.

NS FHE JERAE DU 8 S A T 15 A 4 AR vp BE T
{14 FE FHAL U] S S — SRR AN v B R K.
BEXS— Sk A

(Bel(Y, propst’) sweak_reliable) 371 iy A ZE
H{(prop,true) “RNKAJFE”;

(Bel(Y ,—prop.t") ,weak_reliable) 3% 75 i A\
At (Cprop . false) “ AN KA FE”;

(—Bel(Y,—prop.t') N —Bel (Y, prop, 1),
weak_reliable) F7n ( prop,unknown) “ AN K A] FE”.

i AR SRR 5 R R AT R A R RLRY R K.
NTRIR RN, X B (prop, weak _reliable)
LR prop HEH AT FEMEE 5 S (H weak_relia-
ble iR (AN KA[FE”) , (—prop.weak_reliable)
B —prop JyE” YA SRR 1L R F A weak _

reliable et iR, reliable 5 weak _reliable 1% ¥ 25
DL S A X 6 SRR L AT LIS A 1 AR o BT A A
W AT R

LA 42 A B r1: propy A props N e A
prop,—>Bel i () 3 B 763X 4> LI F) L Ak |
A LLE AT AR R
rl_f1. (prop,,strong_reliable) and { prop. . strong_relia-

bley and -+ and ( prop,, strong _ reliable) then

(Beltug_te (1) sstrong_reliable).

BRI LI 1 _£1 2 %) 3 R -1 T 5 . A0 2R
PP BANERBR prop, (1==i<n) N ELHY AT FEPEHL AT
VA strong_reliable (“HE 8 0] 7)) SR 4 ik, A0 4 4%
i Beliu i () R E W LU strong _reliable 3
AR . 2 AROR R ) 1 2 S AN i A B 1 ]
PESIABIMG AT @ 7 2% 3 T E AT v b AF
TEMROHI 2. FERT I A BHe L B 1 5 12 AR
FHEVAE R A 2518 H 2 vl 75 3 A 4518 5 al H2 7.
X Al DX 31 AT L o RO R U ) o SR AR L X T AR
D) v2 W] LAE SCHN T ASOR AR  «
r2_f1:{propi ,strong_reliable) and { prop; ,strong_reliable)

and -+ and { prop,, s strong_reliable) then{Belt . 1. (1) s

reliable).

ORI AL I r2 _£1 2 U5 40 R AT 4R R 2 ik X
propi(1<<i<Tm) Ny EL Y 0] 52 PEER 0 LA strong _
relaible C“AEFATE™) RAFIR L2558 Bel vy (1)
R AT LA reliable (R HE”) AR XA AT LAXT
R vl 5 r2 855 m ELIX g3

T L TP T 1 A A A BRI
Ji& Jhy — AR R U] o DA B AR 1 5 ST A
RH) U] B AL 9T i T SR Gl B R ) B
(8 77 2 FE A AT HE AR 09 S Aty b 2E A7 AR #E 2 L BEH
PR ok AR AN 2 B, Horp s T R A4 g A S B
Xof o7 14 2 3 X A R 24 o4 R ) ) i i v 1 R DG R 3k
. AEE 2 XTI prop Aprop, N+ Aprop,—
prop KWL I REIEAR L prop, (1==i="n) B9 7 §¢
TELVE i A 3 2o SR T 32 R 80K T 5 R S Sy A5
IAH 3 2635 5 (1 RUAE I 19— ZH SO 0 U] — 2 , 7 A5
BIHE RS | B e AT HE I AR AR AR prop W REMERY
BOWIHE. WIS prop (AT 5 M BLE 2T Tk — 2 Y
R HE B DA T 5 BORE 1 3R prop T EE M Y KM {E
PR Al A prop W PR AL DAE AT 4 S84 A 0t
T TR T AR Y AT LA S SR
R IU S A7 ) A 41 B AR AT — A 3R H ] S M Y
L o T3 A B SR 2R AT BT X IZ T R AT R IR
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B Tl X R AR ) B 5 R A RE S AR B G
TARAL B AT SEPEAE. X O A5 AL B8 15 107 BEE — 1> B

(B 0l AT AR £ AT i vl S PR E D =R B (R AT Y.

| [
weak_reliable reliable strong_reliable S
rl_f2
pERS
prop, T HEHE
—
[ > R E R > PR LA >
—
prop TRt Bt A ot By, (O WS

P2 B0 {5 AT A FHLARE Hb — % R U F) A0 A B 1Y 3 A

4 FETH

AR HR O I — 37 5 23 B R B B e A ] i
— TR I ARYAE SR AE Agent [ HE S fEAE. ROE XK
LA X SR AERE AL RS T i A — K AR Y
A HEREAE H X PR R B SE. A X RAE Y B
g i B X 3 B A 19 0Ok 58 O IR, X A 2 ) ks
RIS Y KWF5E. MMH7E X NAK Y, M AR
MESRAS Y B —LERESCE RO T CHban Y 2 iK1
AL AFED B4 X 5 Y ) @ Sr A5 45 7— ok
Ui Y B X T R A S n) R AT A BE.
X AR ST trast A 2 RSN M BUEOR Y AT
[EIP

XM TR A B X BT BEIK Y
FI AR 4% IR [) 5 1Y 25K 58 A U 257, ik BT
g R, M X ZOMIREAC AR IR Y. X XY
BN AR R AF AT

Trust(X,Y  Int. To(Y s g sty 1, sC,) s Crug 51

B X AEAE Y SSAEF 2 ¢, BB THE ¢, B 20 $e B A )
SERTH . IR ETE EF SCAR Cr WAL H M
R A — A HBSE 3 1 S 7 %8 A — i B
NN

KT M7 R AR AT WA X T HAR
g Prob(g) ={prob, , prob, , -, prob, } & FIf B fift
B IE) @AY 4E &, 1 Tech (g) = {(prob,, tech, ),
(proby stechy) , =+, (prob, .tech,) ) & Y 11X >k fi#
P Prob vy ) @ i B AR I 56 . O B SCA B
AIRET E G BT B — S X T prob: Y AT
KM AR tech R fif Pt 2tech, J& B A AR IE 25T
Xf prob $2 HOREH H AR 7R R CHHA B4 2
TEAT 2 SCHR A B3 R Y e W) FH T ¢ e A 4 R) L
TERR YL prob. Wy its ZEA A2 B8l 740 2R 25X prob;

PRI R B AEIRMMEAR AT Z G A2
7 A K B rech; AN RE fif P prob., H AT 4 % ik
UE X

FEN L H AR G G EHZBNARE . S
5N R ECE DA B AAE B BRI ST R R
W LAHT 2 5 0 H 555 lAME A 2 5 A 02
By o be An B R S anfe] 52 me N2 HEr X T TR Y
BAR tech, . 25 N 03 SR B0 10 o 45

B X XY B H S AR LY R
I H I AR H s g R EE 1T DU 1,78 X A
ik Y SERLEH . X REE AT Y WE
1T, I W TE 26 F TrustAct W38 18, L 48 4 B
AR RO AT T A e ¢ R Y. B X
B ST AT RS AT B T AR IR S A L

MY XL R SR e X AnF
FL -
r_Xl1:

Bel(X, ProperDoc(Y ,g) ,t)—
Bel(X, i1, <t Pot Int. To(Y g sthe 11, -C. AC') 1) s
C'=VZ#Y \7’1”<z,~,*/1nz.Th(X, Int. To(Z,g sty 11, C.) s

" st s C).

U] r_ X1 2 ULAE Y HTaT 2] ¢, a2 X AH(E Y
K E AR g HEA T 5835 1 SR (T H BE 5 IR 4
XMEFELTFXARC, 5 C'F Y 78 14, ZHTFA
BT ZIE o F Hir g B9 AE = K. #5136 ProperDoc(Y
OREY B g HEF TEFH AR, C U T
Y LIAh, X A 2xib B Agent RACHSE K H bR g. H
(50U A S = R N ot BT N = B
2 2. Hop r_Xd r X5, r X7 i 25 2 P R0 7 .

3 3ok 3 6 KRN AT DA O TR AT A HE R AR
B AR r_ X1, r_X2.r_X3.r_X6,X 7] LAY
A — RS R 1 AL HE AR I A 25 8 A AL
R T HTER A MR S ] DL SRR
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x1 FRPSRAAN

B %

FUI B 2 X

AT Z) 0 X AR Y WEA T A A0 SORY L I B SRR A — 2 ] B TR B BOR L 2 5 T H BN DR IZCA FE AL B I 1A X

TR XY b g ST T 50
T X3 MEIEZ X HIE Y A ET g LR IF ELAE Y 6T g 07 T 90 I 2 X BRI & Bel o e 10 0.

r X4 CYHETZ] o X MG REA RS 5 g BTG researcher 2 2 2] B4 X WA BTN RBAH LR S5 g.

T 20 2, X ARG A S 28 Y 32 0 1 AR D[] B probs I FE A tech AR HLEE 8 IR 40 X ARAS Y 1035 B E AR ¢ 19 B R 8 T cech
r X5 U probi. BAN X ARME AT FEE Y 4 A T AR DI prob IEOR tech ELLEAR B4 X A0M5 Y TR R H #5 ¢ 193 2 A6

tech  ff R prob;.

LRI 2] ¢ X AR XS T Y 74 B X2 U prob, (FEER tech;  WERFRRER Y FH LU DX 10 09 80 84 XA Y A1 — 4

XE KR g 9 recipe Ry o AF T Ry B8 A B0 1E a Y A S I AT B 2 L 2 RS T 6 T o 0
Cr ST XA RS Y R 60 BER 50T prob IHA rech R R BEA IEL LA A 0P A D LB prob i Y ¥4

XA 1 A X RS H S [0 prob; ANRERL Y SR rech i P

®2 HERPSRNIFNA

WA X W H

ProperDoc(Y s g) Yy HAR g #ER T 58 I SCRY r_X1, r_X2
NewTech(Y ,tech; , prob;) Y EFXF ) B prob 82 HUET R tech r_X2, r_X5
SloveProblem(Y .tech; s prob;) Y FF tech ; K fift g [0) 158 prob; r X2, r_X5, r_X6
Participant(Y ,researcher; s g) researcheri i Y %55 ¢ &5 A6 r X2, r_X4
EnoughTime(researcher; s g) 25 researcher: A 7t R B B 2 5 ¢ r X2, r_X4
WellPrepared (Y, g) Y R g T T AR r_X3

WillStud yAbroad (researcher;) BF9E N B 0] e 2 E ) r_X4
HighCost(tech;) FoAR tech M E & r_X5
HardToMastery(tech;) FAR tech; g T 517 r_X5
OldTech(tech;) tech; 7= WA A r_X7

UsedBe fore (tech; » prob;) tech; LAHT R 9% FH LA i g [a) B2 prob; r X7
ChangeFor(Y ,tech; , prob;) Y &F % probi Xt tech  HEAT T 1B 2R r_X7

Trust(X,Y . Int. To(Y, gyt +2,.C,) s t) N ACTT
M5 r_ X1, r_X3.r_X6 45 it 2 [n) DL SR % .
M Ah % F Bel ( X, Aresearcher; ( Participant (Y,
researcher; ,g) N\WillStud yAbroad (researcher;) , t)
5 Bel(X, Yresearch; (Participant (Y , researcher;
g) N\ EnoughTime(researcher;,g)) ,t) (iC. N prop)
Z IR AFAE wf 58, T AE prop R HY /L Cprops
Cpop) Bv EFXLAR C,p I AL HE. Bel (X,
dresearcher; (Participant(Y ,researcher; s g) N Will-
StudyAbroad (researcher;)) ) JS ML i FL] x_R5,
x_R7 GBI HAE S AR AR A 3 FrR i)
(R AT e B R O J 7R 7 i, T vh 2200 7 JLI x_R1
VA Trust 5 Bel gy _u_mo (O WA & 53 3 s B 3715 1L
ZMg FLA A BRSBTS AE ST BeD).
TEFE 3 Fos A4 R 2 b X e A
B, MF X 5K (Request)Y AT TrustResponse H)
fERIES Y. Y 7E4E 32 B X 1035 ok Fl i 2 B
Yo (O Y B C B AL S 5, B SBR 48 52 3 1)
By R B SRR IR Y et X g R
e A2 IR 20 Y Bl Ak A B0 S B
RS X i SR 1 4 A 2 R 19 BB (true, false,
unknown) , F 45 HECTE iy A2 i Y e (0 R BETAT

AT TrustResponse. X £ 4% 52 )X Lo 48 & 1) EAH
Je s B 3 iR e P R AR EEAE R R
. X E AR R TR N
5.

5 & iE

AR SCE G TN AN #1525 Hh AR 5 AR A
TR T BIEHEE TG 45 T —> Agent (1] 51 3l
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Background

The work presents in this paper belongs to the field of
Multi-Agent System and Computational Trust in virtual soci-
ety. Many people have proposed trust model between agents.
Most of these models adopt the game theory view, and trust
is established between agents based on the information of in-
teraction history or witness information. These game theory
based models use pre-defined utility functions to calculate
trust values. Although they introduce simple ways to estab-
lishment trust, pre-defined utilities can hardly reflect the dy-
namic context changes that agents may face. Besides, resear-
ches on temporary system show that information of interac-
tion history and witness are not always available. This paper
proposes an approach of establishing trust in a proactive man-
ner. The approach adopts a cognitive view of trust. Then the
dynamic context change can be reflected in the reasoning
process of trust establishment. And when information of in-
teraction history and witness are not available, trust can be
still established by proactive direct interaction between
agents. In the direct interaction, the trustor can collect what
information that he need to form the impression on the trus-
tee. Considering the reliability of information in communica-
tion, the trustor conduct on a fuzzy reasoning process on the
basis of cognitive reasoning after information received. Then

the results that got in the game theory based models can be
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combined with the cognitive approach, and trust can be es-
tablish without interference from used.

The research proposed in this paper is part of work of
project “Solution-oriented service infrastructure and support
environment” which is supported by a grant from the Nation-
al High Technology Research and Development Program of
China under grant of 2007AA01Z130. As Service Oriented
Architecture is developed and many services exist on the in-
ternet, the project is about to establish a service network as a
basis structure and composite different services on the inter-
net to provide the new service that the service consumers
need. In the process of service composition. trust needed to
be established between service provider and service consum-
ers. Then agents stand for different entities can proactively
established trust between them.

On the area of trust between agents, the lab has pub-
lished the paper: Guangquan Xu, Zhiyong Feng, Huabei
Wu, and Dexin Zhao. Swift Trust in a Virtual Temporary
System: A Model Based on the Dempster-Shafer Theory of
Belief Functions. International Journal of Electronic Com-
merce, 2007, 12(1): 93-126. In this paper, a swift trust
model was proposed in which the mechanism of swift trust is
realized by way of layered reasoning. This model is used to

establish swift trust in the context of temporary system.



