www.calsec.or.kr
http://dx.doi.org/10.7838/jsebs.2013.18.2.001

A5 A AAN A2H 75 9
ALE Sk e 2y

) BN

An Intimacy-based Trust Reasoning Method for Intelligent Ecommerce Systems

28 (Ohbyung Kwon)', g+2& & (Kwangho Park)”

= B

AAZAH AN A me AAZAH A= AgdAe v7pA oy 159 ddo=
A 2vate] -8 & A3 AFY] witol AbEARe A e FAE A2 AR A g
A &EH Aol Jlo] Tad TlEolth 7|E A E AU F2 A Al 2EelA
AbEE AR HR7Ie] R 2o AR AFEAES] 27] AR TS FAH 2,
B s @A) A Ala" S The A FAe AR AE s SA ds =
HUE dicke] itk whebA & Aol s AsdAol e gAY Al ot

ABSTRACT

Estimating levels of user trust is important for maintaining continuous use of e-commerce
systems because trust alleviates user concerns about the invisibility of service providers
or their reputation. Conventional trust estimation approaches such as policy—-and reputation—
based reasoning have focused on the experience of e-commerce systems at an early stage.
However, only a few trust reasoning methods have considered the mature stage, which
is more related to continuance intention. We propose a trust reasoning method dedicated
to the mature stage of using e-commerce systems. In particular, a new method of unobtrusively
estimating the degree of user intimacy is developed, because intimacy has been highly
associated with trust as well as reputation. Our experiments show that the proposed method
is valid and can be used in conjunction with reputation-based trust reasoning.
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1. Introduction

Trust (or trustworthiness) is a central fa-
cilitator of e-commerce success [6]. Trust-
worthy systems help realize more efficient
e-commerce by alleviating perceived risks,
eliminating the cost associated with avoiding
vulnerability during transactions due to the
mvisibility of the providers to the customers.
Moreover, trust is important to transaction
completion, ex—post partner satisfaction, and
ultimately, e-commerce sustainability [21]. In
addition, trust positively affects the intention
to revisit a system. Trust has been regarded
as an important aspect of users acceptance
of e-business systems such as web-based
services [11], online transactions [9], and sys-
tems of multi-agent architecture [4].

Researchers have agreed that e-commerce
systems running on websites can be objects
of trust [6], simply because technology itself,
including Internet technology, has come to be
perceived as an object of trust [37]. In fact,
some empirical studies of computer systems
have included e-commerce systems as ob-
jects of trust and have shown that errors in
e-commerce systems strongly affect trust
violation. The magnitude of a system error is
an important factor in loss of trust [19, 26].

Determining trust reasoning levels is a way
of realizing and evaluating trust-based
ecommerce. Trust reasoning refers to auto—
mated and relevant estimation of human trust

In an e-commerce system or service. Trust

reasoning research in computer science en—
compasses two major areas: policy—based and
reputation—based trust reasoning. Policy—based
trust is established simply by obtaining a suffi—
cient number of credentials pertaining to a spe—
cific party. The amount of trust is mainly de-
termined by trust in a third party that gives
credibility to the e-commerce systems. Hence,
the amount of trust in a certain e-commerce
system highly depends on trust in those third
parties and the results of evaluating them.
Reputation based trust reasoning refers to past
interactions and performance that enable the
trustee (the e-commerce provider) to estimate
its customer’s future trustworthiness of the
object of trust. Reputation refers to the history
of an e-commerce system’s action or behavior.
In the absence of history data, referral-based
trust acquired from others is used as default
knowledge.

Intimacy is one of the most important in-
gredients that influence people to trust an
ecommerce system. Intimacy plays an integral
role in improving and maintaining the trust-
or-trustee relationship [36]. It is characterized
by feelings of closeness and emotional bonding,
involving intense liking, moral support, and the
ahility to tolerate flaws in the significant other
[40]. The concept of intimacy is not new to
e-commerce research [46]. E-commerce re-
searchers have found that people do in fact
enter into intimate relationships with com-
puters, websites, and other new media [35].

They have argued that people handle computer
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systems in the same intimate manner they treat
other people, being polite or rude, timid or help—
ful, and that they also have physical responses
to computer systems.

Intimacy-based trust reasoning refers to an
estimation of trust based on an individual’s
level of intimacy with a certain e-commerce
system. Intimacy-based trust reasoning is dif-
ferent from previous reasoning methods [17,
18 21, 42]. First, intimacy—based trust reason-
ing mainly stems from the individual her or
himself, and does not depend on others. The
policy— and reputation based approaches to
identifying the level of trust are related to the
interesting assumption that what one person
trusts will also be trusted by others. However,
this may not be the case for all persons or
situations. For example, people who are in—
troverted tend to make decisions more in—
dependently of others’ opinions than those who
are extroverted. According to Enneagram’s
nine personality types, the individualist or chal—
lenger who wants to be independent does not
prefer to follow others’ thoughts [30]. Indeed,
referring to others may not be appropriate when
a person’s preferences are unique, or he/she
prefers to use the same service repeatedly when
the same or at least very similar situations
recur. Intimacy is a more intrapersonal and
quite persistent concept that is seldom affected
by others [28]. Hence, customer’s trust level
on an e-commerce system based on intimacy
is more stable than one based on other people’s

evaluations.
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Second, intimacy-based trust reasoning
needs no institutional infrastructure which is
costly to operate and maintain. Intimacy is esti-
mated and managed by personal resources, not
by third parties or recommendations from
others. Actually, the reputation-based ap-
proach may suffer from the cold-start problem
when history data are not accessible due to
privacy concern or data inconsistency. In this
case, the e-commerce systems have an in—
sufficient set of historical data from which to
build a reputation. This problem is more severe
if the e-commerce system is too small and
local to generate a large volume of historical
data.

Relevant estimations of intimacy can be very
useful for personalizing trust-based ecommerce.
However, to the best of our knowledge, studies
on automated estimation of intimacy have been
very few. Traditionally, intimacy has been esti—
mated by survey. Offline or online, completing
questionnaire items manually is very obtrusive
and time-consuming. Thus, an artificial rea-
soning method of estimating intimacy must
be developed, a way of automatically collecting
user context data via sensors and readily avail—-
able personal information.

The purpose of this paper is to propose a
method of trust reasoning in the mature stage
of ecommerce usage. Intimacy is estimated
with context data and an ensemble intimacy
reasoning method. The proposed method
shows an automated estimate of the user’s cur-

rent intimacy level based on context data. The
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paper is organized as follows: literature on trust
reasoning 1s reviewed in section 2. Intimacy
and the proposed trust estimation method are
discussed in section 3. To show the perform-
ance and feasibility of the proposed method,
implementation and experimentation are con-
ducted and described in section 4. Finally, theo—
retical and practical implications of this method
are discussed along with future research issues

in section 5.

2. Theoretical Background:
Trust Reasoning

Trust is crucial to sustainable e-commerce
systems. It is a main element of the user’s
internal utility function based on past trans-
actions and future expectations. This function
reflects people’s opinions and experience
about the possibility of having successful in-
teractions with others, which is called trust.

Conventionally, customer’s trust level on
e-commerce systems has been estimated
both directly and indirectly. The direct meth-
od uses rating systems. For example, trust
has been directly measured by professional or
general raters such as Fortune. Raters rate
companies on attributes such as the follow-
ing: quality of management, quality of prod-
ucts or services, long-term investment value,
mnovativeness, financial soundness, ability to
attract talented people, community and envi-

ronmental responsibility, and use of corporate

assets. Trust on e-commerce system has also
been computed indirectly based on available
data about reputation. In eBay’s reputation
system, for example, buyers and sellers can
rate each other after each transaction, and the
overall reputation of a participant is the sum
of these ratings over the last 6 months. This
arrangement relies on a centralized system to
store and manage ratings. Trust value on
e-commerce system is computed using eval—
uations of the results of transactions. Perhaps
the most recognized reputation-based trust
reasoning algorithm is EigenTrust. The
EigenTrust algorithm computes a global rep—
utation value (using PageRank) for each en-
tity [18]. The algorithm provides each peer in
the peer-to—peer network with a unique glob—
al trust value based on the peer’s history of
uploads.

Trust reasoning can be supported by so-
phisticated analysis models. The semantics of
trust are better understood using visualization
techniques. For example, trust network
analysis with subjective logic (TNA-SL)
simplifies complex trust graphs into series—
parallel graphs by removing the most un-—
certain paths to obtain a canonical graph.
TNA-SL requires trust relationships to be
expressed as beliefs [18]. A trust computation
model provides a more elaborate way of trust
reasoning, rather than using a simple deter-
minant such as reputation. Vassileva et al.
[42] computed trust as a function of evaluated

experience and inflation rate, which is used
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to model the fact that older experiences be—
come less important as time goes on. The
evaluation value of positive experience ranges
from 0 to 1, whereas negative experience
ranges from -1 to 0.

Another example of model-based trust
reasoning is a process—oriented multidimen—
sional trust formation model [21]. The model
consists of six dimensions (information, pro-
duct, transaction, behavior, institution, and
technology) and three layers (seller, buyer
and third party, and technology). The inves—
tigators did not intend to estimate trust with
only a three-dimensional view, so the sub-
dimensional items play the role of independent
variables in the trust derivation model of Kim
et al. [21]. Statistical models such as re-
gression models can estimate trust level from
a variety of factors which have been known
to affect trust. For example, trust is affected
by individual attitudes or internal evaluation
about using a certain system or service.
Attitude is represented as a variety of psy—
chological constructs either temporarily de-
veloped, such as reputation and stereotypes
of systems or services, or accumulated over
time, such as disposition to trust [22], famil-
iarity [10, 27], feelings of dependence, and re-
liability [8].

So far, however, trust reasoning methods
have seldom considered the mature stage of
usage when a user is not relying on a third
party. Research in this area is partially related

to the research stream about trust in market—
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ing and information systems. Although nu-
merous studies have established the link be-
tween trust and initial purchase [16], efforts
to examine the relationship between customer
retention and trust still remain limited [33].
Moreover, trust is very dynamic in nature;
hence, information about ongoing implicit
reasoning is very much needed. Moods and
emotions influence the experience of trust.
This means that the trustee’s level of trust
depends on the trustor’s condition, which is
subject to change and temporal boundaries.
Consequently, estimating the trustor's emo-
tions of intimacy or perceived closeness over
time is important for trust reasoning in the

mature stage.

3. Methodology

3.1 Intimacy and trust

Intimacy with an e-commerce service is a
feeling of closeness and emotional bonding,
involving intense liking, moral support, and
the ahility to tolerate flaws in the service [28].
It is a factor for system success in terms of
continuance intention and satisfaction.

In the literature, there are two perspectives
on the causal relationship between intimacy
and trust. First, some researchers argued that
trust and intimacy are reciprocally related
[34]. Establishing an intimate and trust-

worthy relationship with clients assures ven-
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dors more transactions and retention of cus—
tomers in the long run [42]. Second, when in—
timacy 1s seen as a positive understanding of
the current actions of the object of trust, it
is a sufficient condition of trust in future ac-
tions; if there is intimacy between two parties,
then they surely feel trust [10]. However,
trust does not necessarily indicate that the
trustor and object of trust have an intimate
relationship. In other words, trust is the back—
bone of intimacy; trust provides the safe cli—
mate necessary for intimacy to develop. In an
online environment, trust is built through in-
timacy and familiarity in a positive sense [10,
111.

However, these two perspectives are con-
tradictory in the way they conceptualize trust.
Pavlou and associates classify trust into in-
stitutional trust and interorganizational trust
[31]. In their model, institutional trust and in-
timacy determine interorganizational trust.
Especially at the earlier stages of relationship
building, institutional trust plays a more im—
portant role, whilst intimacy informs inter-
organizational trust at the mature stage. In
other words, intimacy is a determinant of in—
terorganizational trust, and at the same time,
it is reciprocally related to institutional trust.
This information carries the very important
implication that the conventional trust rea-
soning methods, the policy- and reputa-
tion—based methods, are more useful for esti—
mating trust at the earlier stage of system

usage. In the mature stage, however, these

two methods may not work so well.

In this paper, we adopt the second view-—
point: intimacy is a sufficient condition of
trust, because we focus on interorganizational
trust rather than institutional trust, and trust
reasoning at the mature stage. The overall
framework of the proposed method is shown

in <Figure 1>.
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(Figure 1) Overall Framework

3.2 Context-aware Reasoning of
Degree of Intimacy

Although “everybody knows” what an in-
timate relationship means, there is little agree—
ment as to what “it” is [5]. However, intimacy
is generally conceived as knowing and being
known by another, which incorporates mutual
and reciprocal liking and vulnerability. Most
social psychological researchers define in—
timacy as a quality of interaction and relation—
ships between people [1, 25], or as enduring
motivation to experience closeness, warmth,

and communication [39]. Degree of intimacy
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refers to the depth of intimacy that an in-
dividual has with another. How to measure
the degree of intimacy in a context-aware
manner is a main focus of this paper.

In the literature of psychology, scholars
have agreed that offline intimacy is a multi-
dimensional concept consisting of several
specific components. Among the most widely
used questionnaires for measuring intimacy,
Walker's explores several dimensions: at-
tachment, visiting (i.e., frequency of contact),
and proximity [44]. Hook et al. proposed a few
other dimensions such as love and affection,
personal validation, and self-disclosure [14].
In addition, Vetere et al. found that people ex-
press intimacy to a certain person with the
following five multidimensional sources [43] :
emotion, reciprocity, expression, proximity,
and openness. In this paper, we integrate the
multidimensional views of Walker [44], Hook
et al. [14], and Vetere et al. [43] to conceptu-
alize intimacy as shown in <Table 1>.

Emotional positivity is strongly related to
intimacy. People in a positive mood tend to

disclose more intimate details about thems-—
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elves. Intimate people share good messages,
rather than dwelling on destructive or gloomy
topics. They spend more time in conversation
late at night, which is good for creating a pos—
itive mood. As for reciprocity, preparation and
expectation are elements of reciprocity in an
intimate relationship. Reciprocity indicates
that parties are engaged in a common cause,
awaiting Incoming messages, co-presenting
and maintaining mutual conversation rather
than mass communication. Intimate people are
highly expressive with each other. They want
to express their feelings explicitly to confirm
their degree of intimacy. Proximity encom-—
passes physical and logical proximity. Physi-
cally, people who are intimate with each other
can be found at the same time in the same
vicinity because they want to get along with
each other. In terms of logical proximity, two
people are in proximity if they are similar to
each other or share traits, characteristics, or
interests. Proximity enables higher expre—
ssion, enforces reciprocity, and makes it easier
to show emotion more explicitly.

Items for each dimension of this five-di-

(Table 1> Multidimensional Views of Intimacy

Walker Hook et al. [14] Vetere et al. [43] Ours
Attachment Love and affection Emotion Emotion

Visiting - Reciprocity Reciprocity
Proximity - Proximity Proximity

- Personal validation

- Personal validation

- Self-disclosure

Openness Openness

Expression Expression
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(Table 2) Human-to-Online Marketplace Intimacy

Dimension Context Source of context
) Emotional positivity Online survey
Emotion -
Rating Raters
Degree of agreement Messengers
] ) Positivity on event alert Online survey
Reciprocity — -
Remaining in favorites Web browser
Return of responses E-mail
) Amount of communication Web browser
Expression - - -
Purchase with no ads and promotions Online survey
Proximity Device proximity Using device
Number of private data used Website
Openness - ;
Number of private words used Website

mensional view of intimacy, the source of the
items’ context, and raw context data from the
literature survey are listed in <Table 2>.
“Source of context” indicates the data or pro-
gram source from which each item was col-
lected without manual input. For example, the
level of goodness of a message can be calcu—
lated through the raters’ rating statistics.
<Table 3> shows the website character-

istics that express online intimacy. For exam-

ple, an intimate website uses more emoticons
in the interface, provides tailored content, and
is worded in warm and polite language, and
features sounds or scenes which stimulate an
intimate mood. Such websites are more famil—-
iar to the user, considering the user’s current
context such as location, time, weather, cul-
tural differences (e.g., language, colors of the
website), and any emotional expressions (e.g.,

exclamation marks).

(Table 3) Intimacy-Reinforcing Actions

General interface Intimate interface References
Emoticon No emoticons Uses emoticons Kato [20]
Exclusivity Regular service Exclusive service Lamming and Flynn [24]
Mental state Plain language Warm language Bell et al. [3]
Media No music, images Intimate music, images Bell et al. [3]

Physical closeness

Using their computer Using my computer

Silva and Ball [38]

Context awareness

Not contextual Context-aware

Lamming and Flynn [24]

Cultural differences

Ignore Consider

Bell et al. [3]

Emotion

Cognitive Emotional

Dodge [7]
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3.3 Parsimonious Vertical Boosting
Applied to Intimacy Reasoning

To estimate the degree of intimacy, we ap—
plied the parsimonious model of the vertical
boosting method [23]. Original vertical boost—
ing generates classifiers for each attribute in
a training set. Then each classifier generates
individual patterns, with the assistance of
sensitive multipliers, to find the desirable

state. If there is more than or equal to one
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attribute which is inferred correctly, the pat—
tern is identified as right, while if there no
attribute which is inferred correctly, the pat-
tern is identified as wrong. The generated
patterns are identified as pattern matrix with
adjustment by the multiplier, and then used
in the ensemble method to generate combined
rules. In this paper, we exclude multiplier
functionality from the vertical boosting meth-
od because we do not need to deal with the

so—called “gold mining problem.” A gold min-

Function name: Get conclusion

Input: (right/wrong) pattern matrix

Output: output

Patterns = Generate patterns ();
for (attr =N; attr>=0; attr--) / N is the number of input items

{
while (NOT end_of patterns) AND (NOT pattern found))
{

if (identified as right patterns)
{
Pattern found;
Go to next pattern;
}
}

Return output;

output = conclusion of this pattern;

(Figure 2) Procedure of “Get Conclusion”

Function name: Generate patterns

Input: training cases

Output: (right/wrong) patterns

while (NOT end_of cases)

{

{

}
Else // right pattern found
{

Put answer to the result of the pattern;

}
}

Return patterns;

if NOT (at least one attribute hit the result) // false pattern found

if (false pattern already exists in false pattern set) Append new false pattern;

If the attribute returns wrong answer, set value of the attribute as -99;
Else set value of the attribute as the answer;

(Figure 3) Procedure of “Generate Patterns”
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ing problem is any problem which satisfies
the following condition: it has a low frequency
of an occurring desirable state, considerably
lower than that of an occurring undesirable
state. In the context of this study, however,
since we do not need to classify desirable and
undesirable states, giving multiplier is mean—
ingless and hence omitted to make the rea—
soning more parsimonious. The pseudo—code
of the parsimonious algorithm consists of two
parts: the “Get conclusion” procedure <Figure
2> and the “Generate patterns” procedure
<Figure 3>. Detailed description, which is
available in an earlier paper [23], is omitted

in this paper.

3.4 Trust Reasoning with Intimacy

Once the estimated degree of intimacy be—
tween the k-th user and the 1-th e-commerce
system (n,,) is identified, the k-th user’s trust
on the I-th e-commerce system (7},) is esti-
mated as a weighted average of reputation
value and estimated degree of intimacy ac-

cording to (1):
Ty = (1=8,) X1+ 8, xny (1

The reputation value of the 1-th e-com-
merce system, r, can be acquired from a
third—-party organization or any other reputa-
tion rating system. r, ranges from -1 to 1: -1
and 1 indicate that the reputation is ultimately

negative or positive, respectively. Conse—

quently, 3,, which is a function of usage pat-
tern and time, is a sort of weight factor in-
dicating to what extent the trust value relies

on intimacy. Next, we have (2):

By =X gy X py Xy, 2)

where « is a normalization factor to make
B, ranges [0, 1], ¢,, and p,, are the k-th user’s
frequency of visiting and elapsed time from
the iitial visit to the 1-th e-commerce system,
respectively. In addition, 7, indicates the k-th
user’s relative preference to rely on intimacy
factors rather than reputation. Hence, the val-
ue of S, tends to increase for the time being.
This makes the trust value, which is a weight-
ed average of the degree of intimacy and repu-
tation, like the curve shown in <Figure 4>.
Reputation is evaluated and used when an
e-commerce system is being considered. Once
evaluated, the reputation value is persistent
unless there are any noteworthy incidents
which significantly increase or decrease the
reputation level. This implies that the expected
degree of reputation will remain the same for
the time being. At the early stage, where repu—
tation 1s more critical than intimacy, trust val—-
ue on e-commerce system is more affected
by reputation. In other words, the trust value
curve changes as the influence of reputation
increases or decreases. This makes the trust
value curve sting to reputation. However, in
the later stages of system use, the degree of

intimacy mediates trust value because the
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weight of that factor becomes higher than that

of reputation.

i Degree of intimacy

B Trust value

— Reputation
Early stage Maturity

(Figure 4) Computation of Trust Value
on e-commerce System

4. Experiment

4.1 Implementation

To show the feasibility of the method pro-
posed in this paper, a prototype system has
been developed and implemented. Case base
is first constructed using Microsoft Access
and then is accessed by a Java application pro—
gram via a JDBC/ODBC connection. Finally,
the trust reasoning method is implemented us-
ing Java SE.

4.2 Procedure

To show the feasibility of the intimacy-
based trust reasoning algorithm proposed in
this paper, we performed experimental studies

with actual participants who were recruited

via e-mail and a sign—up sheet. A survey
technique was used to collect experience sets
and profile data. The population sample was
selected from among community members of
universities in Asia who were very well ac—
quainted with web-based programs and had
no problems using web browsers. In total, 12
people participated in the experiment.

A survey technique was used to collect ex—
perience sets and profile data. Participants
were asked to complete the questionnaire
items. First, they are exposed to visit specific
websites (Auction, eBay, Amazon.com, Facebook,
Google Search, LinkedIn, Twitter, Travelocity,
etc.), which are randomly chosen. Then they
outlined their history of usage of that website.
Questions about user profile (P = {gender, age,
income}), user context (C = {emoticon, per-
sonalization service, polite expression, emo—
tional music, ease of access, cultural ex-—
pression}), usage profile (U)={usage fre-
quency, interarrival time}, and result set (R
= {degree of intimacy, trust level}) were asked.
In addition, to evaluate performance, the ques-
tionnaire also included intimacy metrics for five
items; Tomasi’s questionnaire was adopted and
modified to the context of web-based systems
[28, 41]. For testing how the system character—
istics relate to intimacy, we considered in—
timacy-reinforcing actions suggested by re-
search from the computing community, as
shown in <Tables 2> and <Table 3>. Items
about reputation were also included [15]. The
participants were asked to evaluate the system
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characteristics subjectively. In this way, we
obtained evaluations from the participants for
10~20 websites (including Auction, eBay,
Amazon.com, Facebook, Google Search, LinkedIn,
Naver, Twitter and Travelocity), resulting in
100 cases. Among these, 10 cases were dis-
carded due to incompleteness. Finally, 90 cases
were stored in the case base for later ex-

perimentation.

4.3 Validation of Survey Data

To determine the validity of the collected
survey data, we performed several statistical
analyses to test the relationships among web—
site usage history, intimacy, reputation, and
trust. We regarded website usage history
(elapsed time from the first visit to a website,
frequency of visits, number of visits, etc.) as
a measure of continuance intention. As men-—
tioned earlier, the basic assumption of this pa—
per is that intimacy becomes a more critical

indicator of trust as usage accumulates,

whereas reputation affects the level of trust
at the beginning stages of website use. If this
is correct, then the relative weight of intimacy
as an indicator will be positively associated
with website usage history. Hence, we asked
the participants to rate the validity of the fol-
lowing statement based on a 7-point Likert
scale: “It is my level of intimacy with the
website, rather than its reputation, that moti—
vates my visits now”. They also answered a
question about website usage history in terms
of number of years (mean = 244 yrs, standard
deviation = 1.89, maximum = 8 yrs, minimum
=1 yr). Causal relationships were examined
via regression analysis, the results of which
are shown in <Table 4>. As expected, the
relative weight of intimacy becomes sig—
nificantly higher (p < 0.001) than that of repu-
tation as usage accumulates.

Competition models were established to de—
termine if trust, reputation, and intimacy affect
continuance intention. In a comparison of

F-values and R-square values, the collected

(Table 4) Causal Relationship between Usage History and Relative Weight of

Intimacy
dof Sum of square Mean square F-value Significant F
Regression 1 42.4985 42.4985 19.7249 0.0000
Residual 83 189.6015 2.15456
Total 89 232.1

coefficient Standard deviation t-value
Y intersection 3.198 0.255 12.521°
Usage history (yr) 0.364 0.082 4.441"

“ p < 0.001.
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(Table 5) Regression Models

of Continuance Intention

Model 1 Model 2 Model 3 Model 4 Model 5
. Continuance | Continuance | Continuance | Continuance | Continuance
Dependent variable . . . . . . . . .
intention intention ntention ntention Intention
Y intersection 0.3000 -0.3618" 1.2315 0.6837" -1.3364"™
(0.5547) (0.4745) (0.7408) (0.3085) (0.5822)
Trust 0.7500"" 05159 0.2672 05172
(0.1089) (0.1715) (0.3023) (0.1466)
. -0.2085
Reputation (0.1651)
Intimac 06999 0.3177"
v (0.0967) (0.1332)
. -0.0479
TrustxReputation (0.0314)
. 01272 0.0845"
TrustxIntimacy (0.0167) (0.0123)
F-value 474443 42,5998 453739 46,7719 24,2287
R-square 0.5918 0.7731 0.7828 0.5891 0.5981

"p <01, p <005 7 p <001

cases show that intention to continue using
a website is affected by trust and intimacy,
in accordance with statements in the conven-
tional literature (See <Table 5>). Finally, to
ascertain if trust is associated with reputation,

and hence indirectly affects continuance in—

(Table 6) Causal Relationships among Trust, Reputation,

tention, we performed another regression anal-
ysis, the results of which are shown in <Table
6>. As expected, reputation strongly influences
trust. These results indicate that from the data
set used in this study, we obtained the same

results as those reported in the literature on

and Intimacy

dof Sum of square Mean square F-value Significant F
Regression 2 136.5373 63.2686 122.8372 0.0000
Residual 87 48.3515 0.5557
Total 89 184.8883

coefficient Standard deviation t-value
Y intersection 0.5580 0.2873 1.9422°
Reputation 0.7514 0.0713 10.5343™
Intimacy 0.1355 0.0651 2.0799™

"p <01, p <005 " p <001
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continuance intention and trust. Hence, the data

set is validated.

4.4 Validation of the Proposed
Method for Intimacy Reasoning

Using the validated cases acquired in the
survey, K training datasets and K test datasets
were generated using a K-fold random sub-
sampling method. For each simulation run, a
new training and test data set were selected.
As a result, 295 runs were performed in total.

We compared the proposed method with
three different trust reasoning methods: rea—
soning with survey items, reasoning with repu-
tation, and the multiple regression method.
Furthermore, we applied the proposed trust
reasoning method with three different data sets:
reasoning with a static context, reasoning with
a dynamic context, and reasoning with both
contexts, to examine if the dynamic context
data make a significant contribution to increas-
ing the accuracy of trust reasoning. Moreover,
using the intimacy-based trust reasoning
method with the dynamic context only and then
comparing the method with reasoning in both
contexts, we attempted to identify if the method
is durable without the static context. If the
outputs of the two methods did not differ stat—
istically, then we concluded that privacy—pre—

serving trust reasoning is possible.

Method 1: Reasoning with survey items

For each simulation run, Tomasi's five
Y

items indicating intimacy (INT) were used to
estimate intimacy level [41]. For each estima-
tion, we averaged the values of the following

five items ranging from 1 to 7:

INTTI. I enjoy the online shopping mall and
am at ease while using it.

INT2. I think of the online shopping mall
as a friend of mine.

INT3. I choose the online shopping mall
without any hesitation when pur—
chasing goods on the net.

INT4. I feel intimacy with the online shop-
ping mall.

INTS. I feel that visiting the online shop-
ping mall is a very important part

of my consumption life.

Method 2: Reasoning with multiple re-
gression
To derive a statistically relevant regression
model, the insignificant intimacy-related vari-
ables in <Tables 2> and <Table 3> were
deleted. The remaining variables were “My
language”, “Willing to get e-mails or mes—
Reciprocity”, and “Proximity”
(see <Table 7>). Hence, a multiple regression

” ”

sages’, “Favorites”,

model was formulated using these four varia—
bles, and the model was then used in estimating

intimacy level.

Method 3: Case-based reasoning with
all properties

With all properties in the case base, the
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(Table 7) Regression Analysis of Intimacy-Related Variables

Coefficient Standard deviation t-value
Individualization -0.049% 0.1379 -0.3590
Warm, friendly language -0.0040 0.1615 -0.0250
Using my computer -0.0006 0.1554 -0.0039
My language 0.3163 0.1543 2.0494™
Good feeling 0.0282 0.1799 0.1568
Willing to get e-mails or messages 0.3141 0.1397 2.2482""
Favorites 0.3881 0.1159 3.3484™
Computers nearby 0.1153 0.1136 1.0151
Emotion 0.1816 0.1130 1.6073
Reciprocity 0.1929 0.0991 1.9755"
Proximity 0.3668 0.1216 3.0153"
Openness 0.1220 0.0777 1.5708
Validation -0.0648 0.1075 -0.6031

“p <01, "p <005 7 p <001

case-based reasoning method was used to
estimate intimacy level. The rationale as to
why case—based reasoning was applied is as
follows. First, since intimacy is psychological
in nature, intimacy reasoning rules cannot be
acquired structurally. This makes it difficult
to extract the rules explicitly from scratch.
Thus, the reasoning rules are derived heuri-
stically. Second, since intimacy reasoning is
appropriate to the mature stage, rather than
the earlier stage of usage, in the proposed
method, the cold-start problem is not an
issue. This refers to the problem that case-
based reasoning cannot provide any in-
ferences for users about which it has not yet
gathered sufficient information. That is to
say, the weak point of case-based reasoning
1s hindered in the method proposed here. The

case base (CB) consists of a user profile (P),

user context (€), and intimacy (Y).

CB=<P C, Y>

P = {gender, age, income, etc.}

C = {emotional positivity, rating, degree of

3)

agreement, positivity of event alert,

remaining in favorites, return of re-

sponses, amount of communication,

purchase without no ads and promo-

tions, device proximity, number of pri-

vate data given, number of private

words given}

Y = {degree of intimacy}

Suppose a similarity between a current
context (CC) and the i-th case (CB,) is com~
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puted as (4):

g = ;
' ZfCB cc;)

ij

Where f indicates a function of concept
distance between CC and CB;. The j in-
dicates j—th property of each case. In general,
Euclidean distance is defined as f. Then, the
estimated degree of intimacy between the
k-th user and the 1-th e-commerce system,
(ny), ranging from -1 (highly hostile) to 1
(highly intimate), is derived as (5):

ny =y, where s. = H\;l? (S) 5)

where y indicates the degree of intimacy

of the i'~th case in CB.

In this paper, we used Tversky's Euclidean
distance method as an instance of (4). In the
simulation for performance evaluation, the
p-value is randomly determined in {2, 4, 6,

8, 10} because p should be an even number.

d(l):(z(yifl}i)P/N)l/P 6)

Vi

Method 4: Case-based reasoning with
partial properties selected

by Method 2
Method 4 is different from Method 3 in that
we considered only the statistically proven var—
iables in performing the case-based reasoning.

However, as in Method 3, we also used
Tversky's weighted Euclidean distance method.

= Ew g/ MY (7

We adopted the t-value of the variables de—
rived from multiple regression analysis as

weight value.

Method 5: Ensemble method 1 (averaging
Methods 2, 3, and 4)

Ensemble methods are among the most
promising of the methods available to improve
the performance of classifiers such as learning
and decision—tree algorithms [45]. An ensemble
consists of a set of individually-trained classi—
fiers, such as neural networks or decision trees,
whose predictions are combined when classify -
ing novel instances. In ensemble methods, each
base learner is trained on a resampled version
of an original training sample of the same size.
As in Method 5, averaging is used as a voting
strategy of the bagging ensemble method.

Method 6: Ensemble method 2 (vertical
boosting with Methods 2, 3,
and 4)

As in Method 5, we used Kwon’s vertical
boosting method [23], which generates classi—
fiers for each attribute in a sample. Then each
classifier generates individual rules, with the
assistance of sensitive multipliers, to find the
desirable state. The individual rule sets are



generated with adjustment by the multiplier,
and then used in the ensemble method to gen—
erate combined rules. In this paper, the whole
algorithm excluding multipliers is considered.
The detailed algorithm is omitted in this
paper.

The metrics used in the simulation were
overall precision (accuracy) and response time.
First was overall precision, the traditional ac—
curacy measurement. In the literature, overall
accuracy has been computed using a global
metric, namely the Mean Absolute Deviation
(MAD) or Root Mean Squared Error (RMSE),
which can be computed as (8) and (9):

1 R
MAD= X §;|y, — yi‘ ®)

and

RMSE = |3 (y,—y,)*/N 9)
Vi

where N indicates the total number of ex-

amples in the test data set.

Performances of all Six Methods

The performances of all six methods are
now described. The performances in terms of
MAD and RMSE are shown as <Figures 5>
and <Figure 6>, where it is evident that
Method 6 seems to be the best in terms of
accuracy. To validate its superiority statisti—
cally, the MAD values of Method 1 and
Method 6 were compared by t-test. As shown

in <Table 8>, the result clearly indicates that
Method 6 outperforms Method 1. The com-—
parison with respect to RMSE is omitted,

simply because the result is trivial.

175 7

17 1

1.65 A

16 A

1.55 A

15
Methodl Method2 Method3 Method4 Method5 Method6

(Figure b) Performance Evaluation
with MAD (the lower the
better)

4.8 1

46
44
42

3.8 1
36 1

34

Methodl Method2 Method3 Method4 Method5 Method6

(Figure 6) Performance Evaluation
with RMSE (the lower the
better)

(Table 8) Comparison of Methods 1
and 6 by t-test (MAD)

Method 1 Method 6
Average (MAD) 1.7133 1.5888
Variation 1.5153 1.3539
Observations 2955
Pooled variation 1.4346
t-value 3.9968"

* p < 0.001.
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(Table 9) Causal Relationship between Method 6 and Intimacy

dof Sum of square Mean square F-value Significant F
Regression 1 48668.31 48668.31 1254757 0.0000
Residual 294 11457.69 3.878703
Total 2955 60126.00
coefficient t
Method 6 0.9948 112.016"
* p < 0.001.

(Table 10) Causal Relationship between Method 6 and Trust

dof Sum of square Mean square F-value Significant F
Regression 1 1798.248 1798.248 1211.827 0.0000
Residual 2953 4382.001 1.483915
Total 2954 6180.249
coefficient t
Y intersection 2.5025 347237
Method 6 0.6150 34.8113°
“ p < 0.001.

The R-square value of Method 6 on in-
timacy is 0.809, which is higher than that of
Method 1 (0.786). This implies that we do not
need to consider acquiring intimacy values
manually with a questionnaire. The manual
questionnaire is very obtrusive and hence to
be discouraged in developing ubiquitous or
context-aware systems. Rather, Method 6 re—
lies on an ensemble of the methods of acquir-
ing user-related data. Moreover, when it
comes to privacy issues, Method 6 is very
flexible: if the user has privacy concerns
about some items, then the method simply
marks those values as “unavailable.”

To confirm if Method 6 is usable as an in-

timacy—based trust reasoning algorithm, the

causal relationship between the result from
Method 5 and intimacy is derived by re—
gression analysis. <Table 9> clearly shows
a significant causal relationship between
them (p < 0.001). Moreover, the R-square
value of Method 6 on trust is 0.539 (p < 0.001)
(see <Table 10>). Thus, we can conclude that
without using survey data, Method 6 can be

used to estimate intimacy, and hence trust.

5. Discussion

5.1 Main findings

In this paper, we have shown that intimacy
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reasoning using context data is very useful
for estimating the level of trust on websites
or e-commerce systems. To begin with, we
investigated information about all possible
methods of gathering intimacy-related in-
formation or intimacy-fostering techniques
and how they work to estimate the level of
Intimacy in an automated manner. Applying
parsimonious vertical boosting, the proposed
Intimacy reasoning method outperforms other
competing methods, including the conventional
questionnaire approach, multiple regression
method, and simple ensemble method.

Another major finding is that an intimate
fostering policy can be a way to increase trust
level rather than getting a third party’s opin—
ion about credibility and reputation. When the
results of website assessments based on
credibility and reputation are almost the same
as those of competing websites, the level of
intimacy can have a huge impact on website
evaluation, especially if the website has a long
history of operation.

Because trust is a form of social capital that
is enhanced by intimacy, maintaining user in—
timacy 1s a crucial organizational practice for
website success. Since social capital refers to
the quantity and quality of social interactions
in the community [32], the concept is still valid
in terms of communication in cyberspace.
However, estimating the amount of social
capital is not easy unless the system in-
corporates an efficient trust estimation

method. The proposed intimacy-based trust

reasoning method provides an efficient means

of social capital valuation.

5.2 Intimacy-based Website
Management: Why Include
Intimacy?

The result of this study also shows that
intimacy is a powerful predictor of user trust,
which was previously recognized as one of the
most influential cognitive factors from the
adoption stage to the post-adoption stage.
Existing e-commerce providers have made
great efforts to produce good content and
services. However, customers’ trust levels do
not depend simply on the functionality or us-
ability of the e-commerce sites. Customers are
interested in the service moving their hearts
with the story of the product, or stimulating
their emotions, not only in rational suggestions.
Revisiting consumers move from the function
pursuit to the combining function and feeling
pursuit.

Consumers today see few major differences
in site quality or function, because existing
popular e-commerce systems and websites are
highly competitive and nearly perfect. Therefore
new differentiated features are needed for busi-
ness success. One possibility is to focus on
the feelings of intimacy visitors experience
while engaged in using the website. Intimacy
must be evaluated directly from the post-adop-
tion perspective. Ongoing customer loyalty

cannot be retained by relying only on a service's
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functional quality. Purchases can be guaran—
teed only by maintaining constant relationships
with customers. The proposed intimacy rea—
soning method can change a service—focused
strategy into a relationship—focused one. These
days, sites must consider what customers real-
ly want. One answer to this question is evident
from the results of this study: customers prefer
true and intimate relationships, rather than just
usefulness [28]. They want a closer relationship
with their web—based services. Indeed, it is
a great achievement when intimacy results
from a customer—service provider relationship.

Fostering customer-to—customer intimacy
has become a crucial trigger for continuance
Intention in social media, where this kind of
intimacy really does matter. By using social
media, companies can increase their level of
intimacy with customers. If a user becomes
closer to others through social media such as
Facebook or Twitter, the social media becomes
a must-have service to the customer no matter
what the quality. This status clearly increases
the intention to continue to use social media.

Intimacy is indeed important to corporate
success because it contributes significantly to
customer retention. For example, the iTunes
store is an online media sales service through
1Tunes of Apple. The sense of closeness that
customers feel for Apple is a result of much
more than the company’s leveraging of cus-
tomer data. They cultivated a warm and fuzzy
feeling in their customers using top—-down

branding. Apple lovers continue to feel in—

timacy with Apple, and barriers to exit are
higher than ever. Efforts to enhance intimacy
between Apple, its services, and its customers
have ultimately brought great loyalty to the
company, which is the driving force behind
Apple’s legendary success.

Intimacy is a familiar though not always
well handled factor, especially when it comes
to web-based services, in terms of service
quality and relationship management. In devel-
oping customer retention strategies, managers
need to consider customer intimacy because
it affects customers as much as more objective
factors such as quality. Managers can run tra—
ditional customer relationship management
(CRM) programs on customers’ basic profiles
to analyze past transaction data, but should
also prepare highly—developed CRM strategies
that take into consideration customers’ emotions.
Moreover, since customer intimacy can be in-
creased by individual care, not just by attention
on the group or market level, future CRM should
be personalized. Moreover, customer sat—
isfaction evaluation systems, which are key
to any customer-related performance evalua—
tion, must be supplemented with new evalua—
tion items and measurement methods that can
measure beyond satisfaction levels to include

affective factors.

5.3 Incorporating Intimate Technology
with e-Commerce System

As a substitute for policy-and reputa-
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tion—based methods, intimacy-based trust
reasoning 1s useful. A research re-emphasis
on intimate technology for developing sus-
tainable e-commerce systems is therefore
warranted. An intimate technology is any
technology that focuses on individual identity
or self-expression, and projection of this iden—
tity as a discrete entity into the system.
Intimate technologies address human needs
and desires, as opposed to traditional tech-
nologies, which meet functional task specifi-
cations exclusively. For example, SynchroMate
1s a relationship—enhancing technology
designed to mediate intimacy by affording
serendipitous synchronous exchanges [13].
SynchroMate supports serendipitous syn-
chronous communication by conveying not
only the message itself, but also the fact that
a message 1s being composed. One example
1s Hug Over a Distance: an intimate interface
for remote couples [29], which is able to initiate
a hug, causing a remote partner’s jacket to
emulate, in some fashion, the feeling of a hug.
inTouch creates the illusion that two people
separated by distance are interacting with a
shared physical object.

Social media based e-commerce such as
Facebook can benefit from intimate technology
in the struggle to obtain consumer trust, which
they are lacking in comparison with corporate
websites. More often than not, knowledge
embedded in social media is mixed with emo-
tion or moods. For example, when people send

e-mails or text messages, write blogs, and

use social networking sites (SNS) such as
MySpace and Twitter to share personal in—
formation with others, they often incorporate
their emotional expressions to show or sus—
tain intimacy with others. Social media per
se consists of websites which require trust
from users. Due to the global popularity of
SNS sites [2], it is more important than ever
to address users vulnerability and privacy
concerns. Based on the results of this paper,
one possible strategy to demonstrate website
credibility is to manage user intimacy. Social
media sites can adopt the method proposed
here to assess the degree of intimacy using
context data such as emotional expressions
and language support in a privacy-preserving
and automated manner. Automatically moni—
tored intimacy-related data, combined with
reputation, is then used to estimate trust level.
Trust level is useful in predicting continuance
intention, which is a core ingredient in devel-
oping marketing strategy.

In this study, conventional constructs such
as product quality and price level are not
considered because we focus on enhancing
reputation—based trust reasoning mechanism,
not just empowering every part of the com-
petitive advantages of e-commerce systems.
However, the usage of e-commerce system
in the mature stage will also be influenced by
price level of the products it provides when
the intimacy level, rather than reputation per
se, and assorted products are same with its

competitors.



22 FFAAAYGSA A18H A2%

References

[1] Acitelli, L. K. and Duck, S., “Intimacy as
The Proverbial Elephant, In Daniel
Perlman and Steve Duck (eds.), Intimate
relationships : Development, dynamics,
and deterioration,” Thousand Oaks, CA
: Sage, pp. 297-308, 1987.

[2] Alexa Alexa.com's Web Site Rankings
System, Top Sites, United States. Re-
trieved May 17, 2010, from http://www.
alexa.com/topsites/countries/US., 2010.

[3] Bell, G., Brooke, T., Churchill, E., and
Paulos, E., “Intimate Ubiquitous Comput-
ing,” Proceedings of UbiComp 2003 :
Intimate Ubiquitous Computing Workshop,
pp. 1-52, 2003.

[4] Castelfranchi, C. and Garrik, B. J., “The
Dynamics of Trust : From Beliefs to
Action,” Presented at the second work—-
shop of Autonomous Agents : Deception,
Fraud and Trust in Agent Societies,
Seattle, WA, 1999.

[5] Chelune, G. J. and Waring, E. M,
“Nature and Assessment of Intimacy,” In
Paul McReynolds and Gordon J. Chelune
(eds.), Advances in Psychological Assess—
ment, Vol. 6. San Francisco : Jossey—
Bass, pp. 277-311, 1934.

[6] Choi, J., Sohn, C., and Lee, H. J., “The
Role of Cue-based Trust for Trust
Building in e-Commerce,” The Journal of
Society for e-Business Studies, Vol. 14,

No. 2, pp. 1-22, 2000.

[7] Corritore, C. L. Kracher, B, and
Wiedenbeck, S., “On-Line Trust : Concepts,
Evolving Themes, a Model,” International
Journal of Human-Computer Studies,
Vol. 58, pp. 737-758, 2003.

[8] Dodge, C., “The Bed : A Medium for
Intimate Communication,” CHI '97. New
York : ACM Press, pp. 371-372, 1997.

[9] Dzindolet, M. T, Peterson, S. A., Pomranky,
R. A, Pierce, L. G, and Beck, H. P., “The
Role of Trust in Automation Reliance,”
International Journal of Human-Computer
Studies, Vol. 58, No. 6, pp. 697-718, 2003.

[10] Fukuyama, F., “Trust : The Social Virtues
and the Creation of Prosperity,” New
York : The Free Press, 1995.

[11] Gefen, D., “E-Commerce : The Role of
Familiarity and Trust,” Omega, Vol. 28,
pp. 725-737, 2000.

[12] Gefen, D. Building Users' Trust in
Freeware Providers and the Effects of this
Trust on Users' Perceptions of Useful-
ness, Ease of Use and Intended Use.
Dissertation, Georgia State University, 1997.

[13] Gibbs, M., Vetere, F., Bunyan, M., and
Howard, S,, “SynchroMate : A Phatic Tech-
nology for Mediating Intimacy,” Proceedings
of Designing User eXperience, 2000.

[14] Hook, M. K., Gerstein, L. H., Detterich,
L., and Gridley, B., “How Close Are We?
Measuring Intimacy and Examining
Gender Differences,” Journal of Counseling
and Development, Vol. 81, No. 4, pp. 462-



472, 2003.

[15] Josang, A., Ismail, R., and Boyd, C., “A
Survey of Trust and Reputation Systems
for Online Service Provision,” Decision
Support Systems, Vol. 43, pp. 618-644,
2007.

[16] Jarvenpaa, S. L. and TraCtinsky, N,
“Consumer Trust in an Internet Store :
A Cross—Cultural Validation,” Journal of
Computer-Mediated Communication, Vol.
5, No. 2, 1999,

[17] Josang, A. and Bhuiyan, T., “Optimal
Trust Network Analysis With Subjec—
tive Logic,” Proceedings of the Second
International Conference on Emerging
Security Information, Systems and Tech—
nologies, pp. 179-184, 2008.

[18] Kamvar, S. D., Schlosser, M. T., and
Garcia-Molina, H.,, “The Eigentrust Algori—
thm for Reputation Management in
P2P Networks,” Proceedings of the 12th
International Conference on the World
Wide Web. New York : ACM Press, pp.
640-651, 2003.

[19] Kantowitz, B. H., Hankowski, R. J., and
Kantowitz, S. C., “Driver Acceptance of
Unreliable Traffic Information in Familiar
and Unfamiliar Settings,” Human Factors,
Vol. 39, No. 2, pp. 164-176, 1997.

[20] Kato, M., “Cute Culture. The Japanese
Obsession With Cute Icons is Rooted in
Cultural Tradition,” Eye : The Interna-
tional Review of Graphic Design, Vol. 11,
No. 44, pp. 58-64, 2002.

[21] Kim, D. J., Song, Y. L, Baynov, S. B, and
Rao, H. R., “A Multidimensional Trust
Formation Model in B-to-C E-Com-
merce : A Conceptual Framework and
Content Analyses of Academia/Practi-
tioner Perspectives,” Decision Support
Systems, Vol. 40, pp. 143-165, 2005.

[22] Kim, P. H,, Dirks, K. T., and Cooper, C. D,
“The Repair of Trust : A Dynamic Bilateral
Perspective and Multilevel Conceptuali-
zation,” Academy of Management Review,
Vol. 34, No. 3, pp. 401-422, 2000.

[23] Kwon, O., “A New Ensemble Method for
Gold Mining Problems : Predicting Tech-
nology Transfer,” Electronic Commerce
Research and Applications, Vol. 11, No.
2, pp. 117-128, 2012.

[24] Lamming, M. and Flynn, M., “Forget-
Me-Not : Intimate Computing in Support
of Human Memory,” Proceedings of
FRIEND 21 : The International Sympos-
ium on the Next Generation Human
Interfaces, pp. 125-128, 1994.

[25] Laurenceau, J. P., Barrett, L. F., and
Pietromonaco, P. R., “Intimacy as an
Interpersonal Process : The Importance
of Self-Disclosure, Partner Disclosure,
and Perceived Partner Responsiveness in
Interpersonal Exchanges,” Journal of
Personality and Social Psychology, Vol.
74, No. 12, pp. 38-51, 1998,

[26] Lee, J. and Moray, N., “Trust, Control
Strategies and Allocation of Function in

Human-Machine Systems,” Ergonomics,



24 FEAAAYGS A A18H A2%

Vol. 35, No. 10, pp. 1243-1270, 1992.

[27] Lee, K., “Effects of Online Product
Reviews Attributes and Site Familiarity
on Consumers Loyalty in Online Product
Searching Site,” The Journal of Society
for e-Business Studies, Vol. 15, No. 1,
pp. 17-37, 2009.

[28] Lee, Y. and Kwon, O., “Intimacy, Famili—
arity and Continuance Intention : An
Extended Expectation-Confirmation Model
in Web-Based Services,” Electronic
Commerce Research and Applications,
Vol. 10, No. 3, pp. 342-357, 2011.

[29] Mueller, F., Vetere, F., Gibbs, M. R,
Kjeldskov, J., Pedell, S., and Howard, S.,
“Hug Over a Distance,” Proceedings of
CHI 2005, April 2-7, Portland, Oregon,
2005.

[30] Palmer, H., The Enneagram : Under-
standing Yourself and the Others in Your
Life. San Francisco : Harper Collins, 1991.

[31] Pavlou, P. A, Tan, Y., and Gefen, D.,
“Institutional Trust and Familiarity in
Online Interorganizational Relationships,”
Proceedings of the ECIS, 2003.

[32] Petrou, S. and Kupek, E., “Social Capital
and Its Relationship with Measures of
Health Status : Evidence from the
Health Survey for England 2003,” Health
Economics, Vol. 17, No. 1, pp. 127-143,
2008.

[33] Qureshi, I, Fang, Y., Ramsey, E., McCole,
P., Ibbotson, P., and Compeau, D., “Un-
derstanding Online Customer Repur-

chasing Intention and the Mediating Role
of Trust-An Empirical Investigation in
Two Developed Countries,” European
Journal of Information Systems, Vol. 18,
pp. 205-222, 2009.

[34] Reeves, B. and Nass, C, “The media equa-
tion : How People Treat Computers,
Television, and the New Media Like Real
People and Places. Stanford,” CA : Center
for the Study of Language and Information/
Cambridge University Press, 1996.

[35] Reis, H. T. and Rusbult, C. E., Close
Relationships, Taylor and Francis Books,
Inc., NY, 2004.

[36] Schaefer, M. T. and Olson, D. H,, “Assess—
ing Intimacy : The PAIR Inventory,”
Journal of Marital and Family Therapy,
Vol. 7, pp. 47-60, 1981.

[37] Shankar, V., Urban, G. L., and Sultan, F.,
“Online Trust : A Stakeholder Perspec-
tive, Concepts, Implications, and Future
Directions,” Journal of Strategic Infor-
mation Systems, Vol. 11, No. 3-4, pp.
325-344, 2002.

[38] Silva, J. S. and Ball, M. J., “Prognosis for
the Year 2013,” International Journal of
Medical Informatics, Vol. 66, pp. 4549,
2002.

[39] Sullivan, H. S., The Interpersonal Theory
of Psychiatry. New York : Norton, 1953.

[40] Tolstedt, B. E. and Stokes, J. P., “Relation
of Verbal, Affective, and Physical Inti-
macy to Marital Satisfaction,” Journal of

Counseling Psychology, Vol. 30, pp. 573



[41]

580, 1983.
Tomasi, A., “Technology and Intimacy
in the Philosophy of Georges Bataille,”
Human Studies, Vol. 30, No. 4, pp. 411
-428, 2007.

[42] Vassileva, J., Breban, S., and Horsch, M.,

[43]

“Agent Reasoning Mechanism for Long—
Term Coalitions Based on Decision
Making and Trust,” Computational Intelli-
gence, Vol. 18, No. 4, pp. 583-595, 2002.
Vetere, F., Gibbs, M., Kjeldskov, J.,
Howard, S., Mueller, F. Pedell, S.,
Mecoles, K., and Bunyan, M., “Mediating
Intimacy : Designing Technologies to

Support Strong—Tie Relationships,” Pro-

[44]

[45]

ceedings of CHI 2005, New York : ACM
Press, 2005.

Walker, A. J., The Social Networks of
Young Marrieds : Distinguishing Among
Relationship Types. Doctoral dissertation,
Pennsylvania State University, University
Park, PA, 1979.

Wolpert, D., “Stacked Generalization,”
Neural Networks, Vol. 5, No. 2, pp. 241-
259, 1992.

[46] Yoo, H, Kim, M., and Kwon, O., “Factors

Influencing Acceptance of Hedonic Ubi-
quitous Services,” The Journal of Society
for e-Business Studies, Vol. 17, No. 1,
pp. 1-17, 2012.



26 FHAAA NG A 41184 A2%

A 2 & A )

20

rI1-0

1995

19904

19884

20093 ~2011d
2004\ ~ = A

P42 o}

2010\ ~ = A

By P o}

(E-mail : obkwon@khu.ac.kr)
S8l AP e (A

g Rerled AdHE (HAh
AEdeta Agoet (A}

Ade| nFHgn MISE3} WEa
B g wg

&I A B ) AR A ), W o E

(E-mail : ryan@khu.ac.kr)

Department of Business and Economics, UC Irvine (B2}
ZAeldigtal A G R 7| E=ATAE AT
AAIA Y, A&7V, ITA A




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


