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Abstract Repeated exposure is represented by how many transactions
o A . are established between the two agents. Level of processing
Formalization of familiarity contributes to formal- is determined by the quantity of widgets in each transaction.
ization of trust through a value-centric trust model. Forgetting rate is calculated by the interval between the last
However, familiarity was assumed to be the similar-  {ransaction and the current transaction, and the factor of the
ity of values (fixed for two agents), and stability of agent society.

the trust model was relatively low. To increase the
stability, we propose an improved familiarity mea-

surement. Experiments are carried out to compare 3 Familiarity Measurement

the stability of the trust model with the improved For an agent societyl with n agents,A = {a1, as, ..., an },
familiarity measurement and with the fixed famil- let F'(a;,a;) andS(a;, a;) represent the familiarity and sim-
iarity value. It is observed that the stability is in- ilarity between agents; anda;, respectively. The initial fa-
creased by 33.47% through the improved familiar- miliarity value that the agent; has with the agent; can be
ity measurement. calculated through the formula as follows:

1 Introduction Fo(ai,aj) = ri{éiﬁ(aj, ar)S(ai,ar)  (k#i#j) (1)

Trust has always been bundled with familiarity to become a

popu|ar topic in the fields of psychok)gy' Sociok)gy' and com- The value of famlllarlty can be calculated from the knowl-
puter science. The relationship between trust and familiaredge that the agent has about the agent; as follows:

ity has been further clarified through the value-centric trust 9

model proposed by Carter and Ghorbf@arter and Ghor- F.(a;,a;) = 1, @)
bani, 2004. The new model proposes that trust is a combina-
tion of self-esteem, reputation, and familiarity within a multi- \ynere Fy(as,a;) and K.(a;,a;) represent the familiarity
agent system (MAS) context. Trust is also multidimensional g|ye and the knowledge value that the agerttas from the

in that it can be facilitated through familiarity. Familiarity perspective of the agent; before the current;, transaction,
was assumed to be the similarity of values. In consequencegspectively.

stability of the trust model is relatively low. However, peo-  gince the familiarity value is affected by the previous level
ple in nature prefer relatively stable societies. To increasgy processing and the forgetting rate, and it is determined

_stability of the trust model, we propose an improved familiar-by the agent's knowledge, a simple formula for updating the
ity measurement by exploring a variety of human factors tha%\gent’s knowledge may be as follows:

may affect the feeling of familiarity.

The rest of the paper is organized as follows. Section 2 K.(a;,a;) = Kp(a;,a;) + Ly(ai,a;) — Rp(a;, a;), (3)
describes the four major factors affecting familiarity in agent
societies. The way of measuring familiarity is proposed inWhere kK (a;, a;) represents the knowledge value that agent
Section 3. Experimental results are presented and discusséd had about agent; before the previous transaction,

in Section 4. Finally, the conclusions of the present study ard‘»(@:, a;) is the level of processing of agentsanda; dur-
presented in Section 5. ing the previous transaction, afd,(a;, a;) represents the

forgetting value since the previous transaction. The initial
. e knowledge value of agent;, Ky(a;,a;) can be determined

2 Factors Affecting Familiarity by Equations 1 and 2. J

Familiarity is affected by four major factors: prior experi-  The formula to calculate the previous level of processing
ence, repeated exposure, level of processing, and forgetting the agents,; anda; may be calculated by:

rate [Zhang and Ghorbani, 2004Prior experience is deter-

mined by knowledge of similar agents in the agent society. Ly(a;,a;) = Kp(ai,a;)(1 — e~ @/, (4)

1 + e Kelaiay) N



where ), represents the quantity of widgets in the previ- THIEM —y==y
ous transaction anbrepresents the learning coefficient. The —— —— Ayerage of TMIFM = = = Average of TWFFY
value ofl may differ for different agent societies.

The forgetting value of agent and agent; can be calcu-
lated as follows: wl ‘
Rylai,a;) = Kplai,a;)(2 = /(1= e 20/m), (5) R
@ |
wherem represents the memory coefficiertit, represents =
the time difference between the current transaction and the |2 " - i |
previous transaction of agentsanda; . E ! m
4 Analysis of Stability
The Stability Of the model iS Considered With respect to trust- 1IIIIlllglllllll%l;llII;;IIII;;IIII;I‘II IIII;QIIII;III IIEI;IIIII?I;IIIIBII‘IIIIIII%IIIIIBI_;I
worthiness ranking. Both the two kinds of familiarity mea- Day

surements, improved familiarity measurement and fixed fa-
miliarity value calculated by the similarity of two agents, are ) _
implemented and embedded in the trust model. For later use, Figure 1: Change of Rank of Any Given Agent
TMIFM is defined as the trust model with improved familiar-

ity measurement, and TMFFV is defined as the trust modedpot,  Another phenomenon is that once agents have been
with fixed familiarity value. Within this work, stability is given a spot, they remain close to that spot. This phenomenon
connected to the idea of ranking. The stability refers to the;an also be seen in Figure 1. From day 25 on, the rank of
degree of change of rankings of sellers. Thus, Stability ishe agent in TMIFM stays close to the average line, whereas
measured through an examination of the average variance gle rank of the agent in TMFFV keeps changing. This hap-
the selling agents’ ranks on a daily basis. pens because the selling agents with higher/lower rank have
more/less possibility of being selected to establish transac-

Table 1: Comparison of Stability of TMIFM and TMFFV tions with buying agents in both TMIFM and TMFFV.

Test# | TMIFM | TMFFV | Percentage Difference .

1 392 | 5.77 32.06% 5 Conclusions
2 5.61 7.91 29.08% We proposed the improved familiarity measurement by ex-
3 6.11 10.12 39.62% ploring the factors mainly affecting familiarity. The four fac-
4 5.36 8.62 37.82% tors include prior experience, repeated exposure, level of pro-
5 4.00 4.96 19.35% cessing, and forgetting rate. We then devised a convenient
6 3.94 5.61 29.77% way to measure and update familiarity value. The improved
7 4.39 7.75 43.35% familiarity measurement has been integrated into the value-
8 5.11 9.51 46.27% centric model. Experiments were carried out to compare the
9 4.47 6.10 26.72% stability of the trust model with the improved familiarity mea-
10 6.35 7.00 9.29% surement and with the fixed familiarity value. Experimental

Average| 4.73 711 33.47% results shew that the stability has been increased by 33.47%

through the improved familiarity measurement.
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