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Abstract

Financial technology (FinTech) is an emerging financial service sector include innovations in financial literacy and
investment, retail banking, education, and crypto-currencies like bitcoin. One of the crucial branch of financial
technology —third-party payment (TPP) is undergoing rapid growth, with online/mobile systems replacing offline financial
systems. System quality and user attitudes are key perceptions driving third-party payment usage, the importance of
these perceptions, however, may be different with countries as users’ thinking varies from country to country. Thus,
the purpose of this study is to elaborate how factors differ from China to Korea by drawing on the unified theory of
acceptance and use of technology (UTAUT2). Additionally, this study also aims to propose a multi-attribute evaluation
of the third-party online payment system based on analytic hierarchy process (AHP), fuzzy sets and technique for
order performance by similarity to ideal solution (TOPSIS), to examine the relative importance of the perceptions
influencing new technology adoption intention. The results showed that the price value has the most significant
influence on Chinese perceptions, while the perceived credibility has the most significant effect on Korean perceptions.
Sub-criteria also performs different results to Chinese and Korean third-party online payment system.
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1. Introduction

Financial technology (FinTech) is an emerging
financial services sector that includes third-party
payment  (TPP), insurance  products,  risk
management, and P2P lending (Barberis, 2014). With
the development of information and communications
technology ecosystem, TPP has undergone rapid
growth, with online systems replacing offline
financial systems (Shim & Shin, 2015). System
quality and user attitudes are key perceptions
driving third-party payment usage, the importance
of these perceptions, however, may be different
with countries as users’
country to country. For example, Korean prefer
credit cards to make online/offline purchase, while
Chinese like cash payment better, which has made
TPP unique. Due to the cultural difference, the
perspective of adopting TPP will be different
between Chinese and Korean. Also, although a
growing body of system usage research has

thinking varies from

examined important factors influencing user
intention, to date, little research has been directed
at explaining these factors by integrating fuzzy
Analytical Hierarchy Process (FAHP) approach and
Technique for Order Preference by Similarity to
Ideal Solution (TOPSIS) methodology. What is more,
factors in the UTAUT2 model has been proved to
be vital for user’ s use intention. However, each
obtained  different
importance of these factors even in the same

country. Thus, it is important to rank the relative

study outcomes on the

importance of the determinants of use intention to
achieve  competitive  advantage,  which is
multi-criteria decision-making (MCDM). Accordingly,
the objective of this study is to rank the factors
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influencing use intention of TPP based on UTAUT2
model via a unique methodology by integrating
fuzzy Analytical Hierarchy Process (AHP) and
Technique for Order Preference by Similarity to
Ideal Solution (TOPSIS) methodology. And then
compare the outcome of China and Korea to give
useful implications for researchers and managers of
TPP companies.

The remainder of this paper is structured as
follows: Section 2 does a literature review of
UTAUT model. Section 3 explains the fuzzy logic
and fuzzy numbers, algebraic operations with fuzzy
numbers. In Section 4, FAHP method is summarized.
TOPSIS method is proposed in Section 5. In Section
6, the proposed model is demonstrated. Then the
application is conducted in Section 7. In Section 8§,
conclusion is discussed.

2. Literature Review about UTAUT2

Prior research on new technology adoption has
employed some theoretical models to investigate
user’ s use intention of technologies. This stream
of research process has brought about the unified
theory of acceptance and use of technology
(UTAUT, Venkatesh et al, 2003) that contain
previous adoption models like TAM. UTAUT
presents four main determinants
acceptance and use: performance expectancy, effort
expectancy, social influence, and facilitating
conditions. According to Venkatesh et al. (2003),
performance expectancy is defined as the degree to
which an individual believes that using the IS will
help him/her to attain goals in job performance.

of user’s

Effort expectancy is defined as the degree of ease
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associated with the use of the IS. Social influence
is the degree to which an individual perceives other
people believe surround him that hefshe should use
the new IS. Finally facilitating conditions is the
degree to which an individual believes that
organizational and technical infrastructure exists to
support the use of IS. These four determinants
have been demonstrated widely on the adoption of
different technologies, such as mobile services and
e-marketplaces (Wang et al., 2006). The more
important thing is that these four determinants
have been found to have a significant influence on
behavior intention/use. Building on UTAUT model,
Venkatesh et al. (2012) add three constructs that
are hedonic motivation, price value, and habit into
UTAUT to generate UTAUT 2 to examine user’ s
technology use intention. Hedonic motivation is
defined as the fun or pleasure derived from using
technology (Brown & Venkatesh, 2005). Price value
is defined as consumer’ s cognitive tradeoff
between the monetary cost and the perceived
benefits of the technology (Dodds et al., 1991). The
habit has been defined as the extent to which
people tend to perform learning behaviors
automatically (Limayem et al, 2007). The study
proved that UTAUT 2 produced a substantial
improvement in explaining the behavioral intention
and new technology use.

Also, Yu (2012) added one trust-based construct
“perceived  credibility,”
constructs

resource-based
financial cost”  and
to the UTAUT. In this
study, perceived credibility is defined as the extent
to which a person believes that the use of

two
“perceived
“perceived self-efficacy”

technology will have no security or privacy threats
(Yu, 2012). The results notice that social influence,
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performance expectancy are not the only most
significant factors, perceived credibility was also
verified to be a salient factor in predicting user’ s
intention to adopt mobile banking.

Most of the previous studies demonstrated the
importance of determinants of UTAUT. However,
we found that the outcome or the significance of
determinants would vary with each study, even in
the same country. <Tab. 2-1> shows the different
results based on UTAUT model. Thus, to make a
clear ranking order of the factors that influence
use intention of the financial technology based on
UTAUT2, we adopted a unique method which
integrates fuzzy AHP and TOPSIS methodology. At
the same time, we compared the perspective of
Chinese and Korean on adopting TPP, Few studies
have employed this kind of method; we believe our
study can provide particular insights to researchers
and managers of FinTech industry.

Tab. 2—1. Different Results Based on UTAUT

Variables Influencing Use
Intention

References Content Outcome

Based on UTAUT, they
developed a mode! of
Venkatesh et al. mandatory citizen
(2010) adoption of an e-
government technology
in Hong Kong.

Performance expectancy has
the most influence on
satisfaction, then followed by
facilitating conditions, effort
expectancy and social
influence.

Habit has the most significant
effect on behavioral intention,
then followed by hedonic

Performance expectancy,

Effort expectancy, Social

influence and Facilitating
conditions.

The paper extends the
UTAUT o examine

Performance expectancy,
Effort expectancy, Social

Venkateshetal. | acceptance and use of influence, Facilitating o -
. o . motivation, performance
(2012) technology ina conditions, Hedonic
. P expectancy, effort expectancy,
consumer context in motivation, Price value, P o .
. h facilitating conditions, social
Hong Kong. Habit,

influence and price value.
Social influence has the most
significant influence on use
intention, then followed by
facilitating conditions,
performance expectancy,
perceived self-efficacy,
perceived credibility and effort
expectarcy.

The study employed the
UTAUT with age and
gender as moderating
effects to investigate
factors affecting use

adoption of mobile
banking in Taiwan.

Performance expectancy:
Effort Expectance; Social
influence; Perceived
credibility; Perceived
financial cost; Facilitating
conditions; Perceived self-
efficacy.

Y, (.8
(2012)
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3. Fuzzy Sets and Fuzzy Numbers
3.1 Fuzzy Sets

Fuzzy set theory was first introduced by Zadeh
(1965) in order to deal with human thought. The
classical set theory is built on the ideas of which is
either a member or not a member. Zadeh (1965)
proposed to use values ranging from 0 to 1 for
indicating the membership. Complete
non-membership is represented by 0, and complete
membership is represented by 1. Fuzzy sets theory
has provided a more widely frame than classic
theory and has been making a contribution to the
real world. Fuzzy sets and fuzzy logic are powerful
tools for modeling uncertain systems in industry or
decision making in the absence of precise
information. Their role is significant when applied
to a complex situation that not easily described by
traditional methods (Bojadziev, 1998).

3.2 Fuzzy Numbers

In this study, fuzzy triangular members (FIN) are
adopted. FINs are useful in promoting information
processing in a fuzzy environment. FINs can be
expressed as (I, m, w. L, m, and u indicate the
smallest possible value, the most promising value,
and the largest possible value that describe a fuzzy

event, respectively. A TEN M is shown in <Fig
3-1> (Deng, 1999). There are various operations on
TFNs, but in this study, three important operations
are illustrated. If we define, two positive TFNs
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Fig. 3—1 Triangular Fuzzy Number, )/

4. Fuzzy Analytic Hierarchy Process
(FAHP)

4.1 Concepts of FAHP

Analytic Hierarchy Process (AHP) is a widely
used multi-criteria  decision-making tool  and
proposed by Saaty (1980). Usually, a hierarchy has
three levels demonstrated in <Fig 4-1> Overall goal
of the problem at the top; multiple criteria related
to the goal; and decision alternatives at the bottom
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(Albayrak & Erensal, 2004). Despite this, AHP still
has limit ability to reflect the human thinking
(Kahrman et al., 2003). In addition, AHP method is
often criticized due to the unbalanced scale of
judgments and imprecision in the pairwise
comparison process (Deng, 1999). To overcome all
these flaws, FAHP was developed. Decision makers
find that it is more confident to give interval
judgments than fixed value judgments since decision
makers are unable to explicit hisfher preference
(Kahraman et al., 2003). In this study, we intended
to adopt FAHP for determining the weights of the
main criteria and sub-criteria after constructing a

hierarchy.
g Goal
g | | s (n (riferia
A An Alternative

Fig 4—1 General Hierarchy of AHP

4.2 Methodology of FAHP

The extent FAHP is utilized, which was originally
proposed by Chang (1996). Assume X={Xi, X», ...

, X} an object set, and G-(&,, &, ..,
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8.1 be a goal set. According to the method,
each object is taken, and extent analysis for each
goal is performed respectively. Therefore, m extent
analysis values for each object can be acquired,
with the following signs:

1 2 n
Mgi,Mg[, .,,Mg[ i=12 ..,n

j
Where M & G =1, 2.. m) all are TFN\s. The
steps of Chang’ s extent analysis can be obtained
as follows:

Step 1: The value of fuzzy synthetic extent with
respect to the ith object is defined as:
-1

>> M.

® g

o))

i=l j=1

§.2M.

mMj

To obtain *; & the fuzzy addition operation

Jj=1

of m extent analysis values for a particular matrix

is performed as:
ZM;_[ZZ‘;’ZWL/’ZM,«] (2)
j=1 =\ A J=1
-1
>> M,
And to obtain| TS f| . the fuzzy

j
addition operation of M g (=1, 2, ..., m) values
is performed like:

b

Step 2 As M1= (11, m,, U and M2=

1 1 1
Jj=

4
j U %
ZlMgi:| _ ;u[ ;m; ;lz ©)
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(lz, M, U,) are two fuzzy triangular numbers,
the degree of possibility of M 2= (l 2, Moy,
U = M1= (Zl, M., U) is defined as:

Su
v, =M = mp M0 UM o1 @
And can be expressed as:

V(Mz 2M1)=1‘g(M1 M M2)=uMz(d) &)

1 if my, = my
— 2 ) if I} = wu,
11 —as

otherwise ()

fml Ly = (g JIII:I

Step 3: The degree possibility for a convex fuzzy

number to be greater than k convex fuzzy M i
(i=1, 2 ..., k) numbers can be defined by:

viM MM, M, - M -
Myad..ad M =My =vinv M
My =1 0.

Assume that d (Ai) =mn V (S@Sk) for
k =1, 2.n; k=i. Then the weight vector is given
by:

W-dAod . dAdy) @

Where Ai (i=1, 2.. n) are n elements.
Step 4: Via normalization, the normalized weight

)

vectors are:

w- d A d A d
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A, )

Where, W is a non-fuzzy number.

(9)

5. TOPSIS Method

TOPSIS is one of the useful MADM techniques to
manage real-world problems (Yoon & Hwang, 1985).
According to TOPSIS, the best alternative would be
the one that is nearest to the positive-ideal solution
and farthest the negative-ideal solution (Benitez et
al., 2007). The positive-ideal solution minimizes the
cost criteria and maximizes the benefit criteria,
while negative-ideal solution maximizes the cost
criteria and minimizes the benefit criteria, which
has all worst values acquired from the criteria
(Wang, 2008). In this study, we use TOPSIS
methodology for determining the final ranking of
the alternatives.

Step 1: Decision matrix is normalized via Eq. (10):

Wi

J
2

Step 2: Weighted normalized decision matrix is
formed:

(10)

Vi=W,; ® 'y j=12.Ji=1 2. n 1)
Step 3. Positive-ideal  solution  (PIS)  and
negative-ideal solution (NIS) are determined:

A ={V1’Vz>""vn} maximum values (12)
A =4V;’V;""’V;} minimum values (13)

Step 4: The distance of each alternative from PIS
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and NIS are calculated:

d, =\/_,Z=;(V”_vz)z =12

(14)
d. =\/,Z=:‘(v”_vf)z Ji=1,2.] (15)
Step 5 The closeness coefficient of each
alternative is calculated as:
d
CC, =d.+d,. =121 (16)

Step 6; by comparing C C ; values, the ranking
of alternatives can be determined.

6. UTAUT2-based Hierarchy

UTAUT2 (Venkatesh et al, 2012) not only
underscores the main determinants influencing use
intention but also allows researchers to analyze the
unpredictable moderators that would amplify the
effects of main determinants. Since UTAUT has
been widely tested to be superior to other
competing models (Park et al., 2007, Venkatesh &
Zhang, 2010), this study developed a hierarchy
based on UTAUTZ2 theory.

6.1 Perceived Credibility

Several mobile banking studies related to use
intention have verified that people refuse or are
unwilling to use mobile banking mainly because of
perceived credibility (Luarn & Lin, 2005 Dasgupta
et al, 2011) or perceived risk (Riquelme & Rios,
2010; Dasgupta et al, 2011). Perceived credibility

57

was defined as the extent to which a person
believes that the use of mobile banking will have
no security or privacy threats (Yu, 2012). Through
reviewing user’ s attitudes toward online or mobile
banking, perceived credibility has been empirically
supported not only in mobile banking adoption
studies but also in Internet banking studies. For
example, Yu (2012) examined influencing factors to
mobile banking use intention based on UTAUT, and
the results showed that perceived credibility has a
positive and significant effect on intention. Wang et
al. (2003) introduced perceived credibility as a new
factor to impact user’ s acceptance of Internet
banking. According to the results, perceived
usefulness, perceived ease of use, and perceived
credibility all had a significant effect on behavioral
intention. Amin (2009) investigated the factors
influencing online banking acceptance by adopting
perceived credibility, perceived enjoyment, and
social norm based on TAM model. Research results
suggested that perceived credibility, perceived ease
of use, and perceived usefulness were statistically
significant to influence online banking use intention.
In addition, Dasgupta et al. (2011) investigated the
antecedents to the behavioral intention of mobile
banking usage in India by employing TAM and
perceived credibility, perceived value. The results
indicated that perceived credibility had a significant
effect on mobile banking usage. Therefore, this
study adopted perceived credibility as one of the
main criteria.

Luarn & Lin (2005); Amin et al. (2008) proposed
that security and privacy are two important
dimensions of the structure of perceived credibility.
Security means that users believe their transactions
through third-party payment are secured (Luarn &
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Lin, 2005). Privacy represents that users believe
that their privacy would not be divulged (Luarn &
Lin, 2005). Laforet & Li (2005 used security to
express perceived risk and indicated that perceived
risk was the most significant factors influencing the
adoption intention of mobile banking. Thus, this
study employed perceived credibility as the main
criteria of TPP use intention and adopted security
and privacy as two sub-criteria under the structure
of perceived credibility.

6.2 Performance Expectancy

In UTAUT?, performance expectancy is driven by
perceived usefulness, relative advantage, etc. It is
defined as the degree to which using technology
will provide benefits to consumers in performing
certain activities (Venkatesh et al., 2003). Brown et
al. (2003) empirically demonstrated that the greater
the relative advantage, the more likely mobile
banking would be adopted. Sripalawat et al. (2011),
Dasgupta et al. (2011 also identified perceived
usefulness as an important factor influencing
individual intention to adopt mobile banking. Park et
al. (2007) proved that performance expectancy
significantly influences on user’ s adoption intention
of mobile technologies. Lu et al. (2009) employed
UTAUT model and illustrated that performance
expectancy significantly influence people to use
mobile services. Therefore, we adopt performance
expectancy as one of the main criteria for the
goal.

Compatibility is the degree to which an
innovation is perceived as being consistent with
user’ s values, needs, and past experiences of
potential users (Moore & Benbasat, 199D. A
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of the IS
compatibility is an important

suggests  that
dimension  that
positively effects perceived usefulness or we say,

literature  review

performance expectancy, of the technology (Chau
& Hu, 2002, Wu & Wang, 2005). Effectiveness
means the innovation would enhance user’ s
effectiveness in accessing work/services (Davis et
al., 1989). And according to measurements of
performance  expectancy, et al (1989
illustrated it as “using a new technology would

enhance my effectiveness in daily life or work

Davis

efficiency.” Convenience was defined as a user’ s
perception of the time and effort required to use a
new technology (Berry et al., 2002). According to
(Venkatesh & Zhang, 2010) the measurements of
“using mobile banking
Obviously, convenience is

performance expectancy is
would save my time.”
also viewed as another dimension of performance
expectancy.  Thus,
effectiveness, and convenience as three sub-criteria

we employed compatibility,

under the structure of performance expectancy.

6.3 Price Value

Users usually are not willing to bear the
monetary cost of a new technology (Venkatesh et
al,, 2012). The cost and pricing structure may have
a significant effect on user’ s technology use.
According to Dodds et al. (1991), price value is
defined as consumer’ s cognitive trade-off between
the monetary cost and perceived benefits of the
applications. Venkatesh et al. (2012) extend the
UTAUT to examine acceptance and use of
technology in a consumer context, in which they
integrated hedonic motivation, price value, and
habit into UTAUT for the first time. And the
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results demonstrated that price value has a direct
positive influence on behavioral intention. Until
nowadays, even though few previous studies that
examined price value variable in the context of
mobile banking or online banking, due to the
cultural difference, we believe that price value
variable will present different results in Chinese
TPP group and Korean TPP group. Thus, we
adopted price value as the third main criteria.

In this study, we define monetary cost as “The
actual money user cost when making a transaction
through third-party payment (Dodds et al., 1991)”
and perceived benefits as “User’ s perception of
the time and effort required to use third-party
payment (Berry et al, 2002.” If the benefits of
using technology are perceived to be greater than
the monetary cost, then the price value is positive
and has a positive impact on the use intention.
Therefore, we employed monetary cost and
perceived benefits as two sub-criteria under the
structure of price value.

6.4 Social Influence

Social influence is the extent to which users
perceived that important people (e.g., families and
friends) believe hefshe should use a particular
technology (Venkatesh et al., 2003). Many previous
studies have verified that social influence has a
significant influence on behavior intention. For
example, Zhou et al, (2010) proposed a mobile
banking user adoption model by integrating TIF and
UTAUT. They found that performance, social
and facilitating
conditions have significant impacts on user adoption.
Amin et al. (2008) found that individual intention to

influence, task-technology fit,
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use mobile banking was significantly affected by
people surrounding them. Singh et al (2010
discovered that friends or family members gave
influence on user’ s decisions to adopt mobile
services. Thus, in this study, social influence is the
fourth main criteria.

Awareness refers to the extent to which users
are aware of the introduction of a particular
technology (Charbaji & Mikdashi, 2003). Brown et
al. (2005) indicated that increase of awareness could
increase users’ belief that they should use the
particular technology. According to Venkatesh et al.
(2003), the measurement of social influence is like

“People who are important to me gave me advice
that I should use mobile banking.” Accordingly, in
this study, awareness and advice were regarded as
sub-criteria of social influence variable.

Based on the literature review of UTAUTZ and
perceived credibility, we made a hierarchical
structure model under one of the financial
technology recently which is TPP environment that
shown in <Fig 6-1>. The model includes four main
criteria  which are perceived credibility (CD),
performance expectancy (C2), price value (C3), and
social influence (C4), respectively.
criteria, there are nine sub-criteria under each of

Under main

the constructs of main criteria, which is security,
privacy for perceived credibility;
effectiveness, and convenience for performance

compatibility,

expectancy; monetary cost and perceived benefits
for price value; awareness and advice for social
influence. <Tab. 6-1> demonstrates the operational
definition of criteria as well the sub-criteria. Also,
due to the cultural difference, Korean customers
prefer to use credit cards to make online/offline
purchase, while Chinese customers prefer cash
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payment which has made the TPP unique. We
believe that Chinese and Korean perspective about
the use of TPP will be different. What is more,
few studies have examined user’ s adoption
intention by conducting a comparative study
between China and Korea; we conducted this

research.

Tab. 6-1 Operational Definition of Criteria and

Sub-Criteria
Criteria Operational Definition Sub-criteria Operation Definition
User's believes that their transactions
) .Emm towhicha person Security | through TPP are secured (Luarn and Lin,
Perceived | beliaves that the use of the TPP 2005)
Credibily | will haﬁ:ﬁff;ﬁ"% ]oi )p ey Priv User's believes that their privacy would
PR ey not be divulged (Luarn and Lin, 2005)
The degree to which an irnovation is
- perceived as being consistent with
Conpatibilty user’ s values, needs and experiences
The extent to which a person (Moore and Benbasst, L991).
. . . TPP would enhance user’s effactiveness
Performance | believes that adopting TPP will . . . . .
. . Effectiveness | In accessing transaction services (Davis
Expectancy help him/her gain payment
N o etal, 1989).
performance (Yu, 2012).
TPP would enable usars to access
Convenience trensaction services anytime (day/night)
and anywhere (home/office/on the road
etc.) (Gilbert et al., 2004)
Consumer’s cognitive trade-off The actual money user cost when make a
between the perceived benefits | Monetary Cost | transaction through TPP (Dodds et el.,
Price Value | of the TPP and the monetary cost 1991).
for using them (Dodds et al., Perceived | User’s perception of the time and effort
1991). Benefits required to use TPP (Bemy et al., 2002).
User's aware by themselves thet they
The extent to which consumers Awareness | should use TPP {Charbaji and Mikdashi,
Social perceived that important others 2003).
Influence believe they should use TP People surround user’s social circle
(Venkatesh et al., 2003). Advice (friends/families) think that he/she
should use TPP (Davis et l, 1989).
Important factors
influencing use
intention of TPP
Perceived Performance . Sacial
i Price
Credibility Expectancy Valle (C3) Influence
(1) (C2) (C4)
e -Monetary
-Security -ch?m:?aubmy Cost -Awareness
; -CITectiveness . i
-Privacy Comvent -Perceived -Advice
-Lonvenience .
Benefits

Fg 6-1 TPP Hierarchy for China and Korea
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7. Application

In this study, we invited six experts from
e-commerce related background, and all of them
have used TPP for more than five years, three
Chinese experts and three Korean experts,
respectively. Experts from China are professors
majored in marketing at Harbin Financial University
in Harbin, China. Experts from Korea are professors
majored in global business at Dongguk University in
Korea. They were invited to define different weight
vectors of the TPP system which possess a large
market share in China and Korea. Systems in China
are Alipay, WeChat Pay, Yifubao. Systems in Korea
are Payco, K Pay, Kakao Pay. FAHP was proposed
to consider the expert’ s subjective judgments and
to reduce the uncertainty and vagueness in the
decision process. The first step was that each

decision maker (D p), individually carry out
pairwise comparison by using Saaty’ s 1-9 scale
(Chen, 2004), the results for Chinese professors
were shown in <Tab. 7-1>.

Tab. 7-1 Decision Maker” s Pairwise Comparison for

China

C1 C2 C3 C4
C1 1 5 1/7 3
[&) 1/5 1 1/5 5

D1=. c3 7 5 1 9
Cc4 1/3 1/5 1/9 1

C1 C2 C3 C4

c1 1/3 1/5 7

C2 3 1 5 7
D=o 5 s 1 1
B c4 1/7 1/7 1 1
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C1 C2 C3 C4
c1 1 1 1/3 1/5
& 1 1 7 3
1)32 3 3 17 1 5
C4 5 1/3 1/5 1
Then, a comprehensive pairwise comparison

matrix was built as shown in <Tab. 7-2> by
integrating three decision makers’  evaluation
through Eq. (17) (Chen et al., 2006). Through this
method, decision makers’  pairwise comparison
value were performed into fuzzy triangular

members.

Xij = (Qy, bif, Ci)

I, mm{ k} m, - kZbOJk

i, Max )

l]_

Tab. 7-2 Ruzzy Pairwise Comparison Matrix for China

C; C; L Ca
. LL1 @221L5) | ELON0® | @147
C, | vz 1L T I
€ : 1) Ly s
C, | euimy | @uoemodm | @uoud | QLI

After acquiring fuzzy pairwise comparison matrix,
weights of all criteria and sub-criteria  were
determined via FAHP method. First of all, synthesis
values should be calculated. According to <Tab.
7-2>, synthesis values respect to main goal were
calculated through Eq. (D:
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S C= (167, 673, 1333 * (1/60.66, 1/34.46,
1/12.6) = (0.028, 0.195, 1.058)

SCZ= 44, 1147, 18) * (1/60.66, 1/34.46,
1/12.6) = (0.073, 0.333, 1.429)

SCﬁ (5.4, 1278, 22) * (1/60.66, 1/34.46,
1/12.6) = (0.085, 0.371, 1.746)

SC4= (1.39, 3.48, 7.33) * (1/60.66, 1/34.46,
1/12.6) = (0.023, 0.101, 0.582)

These fuzzy valueswere compared by using Eq.
)

vSc=Se.y - 0sm. viSc =Sy

0.847, V(SCI 2804) =1

vwSe.=8c¢) - 1. wSe.=Se,) -
0.975, V(SCQ 256‘4) =1

V(SCSzSCI) =1, V(S(,‘azs()g ) =1
V(Scazs&) =1

V(SCA ZSC1) = 0855, V(SCA >SCz)

0.687, V(SC4 236‘3) = 0.648

Then priority weights are calculated by using Eq.
.

d (C\) = min 0877, 0847, 1 = 0.847
d (C,) = min A, 0975, 1) =097
dCy-mnaLp-1

d (Cl) = 0855, 0687, 0.648) = 0.648
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Priority weights form [}/ = ©.847, 0975, 1, aja | 6 | “
0.648) vector. After the normalization of these “ 1 ) 6 7
values priority weights respect to main goal were E; l;;.S l 17 13
calculated as (0.243, 0.280, 0.287, and 0.186). Then, D:Z‘ C4 ijg ; li'f I
the weights of sub-criteria were calculated similarly. j
Weights of sub-criteria for China were shown in c Q a C4
<Tab. 7-3» C1 l 2 7 4

2 12 1 6 3
Tab. 7-3 Normelized Weights Vectors of Sub-Criteria for 1)3 - G 1/7 1/6 1 1/3
China 4 1/4 13 3 1
Main o Nor_malized
Criteria Sub-—criteria Welgh?s Qf . . o o
sub-criteria Then weights of main criteria and sub-criteria

Perceived Security 0.543 can be obtained through the same process with

Credibility Privacy 0.457 China. The results were shown in <Tab. 7-5).

Compatibility 0.331 Finally, <Tab. 7-6> shows a comparison results

Performance . .

Expectancy Effectivencss 0.331 about weight between China and Korea.

Convenience 0.338
Monetary Cost 0.521 Tab. 7-5 Normmlized Weights Vectors of Main (riteria and
Price Value Perceived 0.479 Sub-riteria for Korea
Benefits
Social Awareness 0.513 o Normelized weights of o Normlized weights of

Influence Advice 0.487 — main criferia —— sub-criteia

After calculating weights of main criteria and — . Sef“f"-v 034
sub-criteria of China, the weights of criteria and Py 0486
sub-criteria for Korea can be calculated using the Conpatblry 034
same process in China. The pairwise comparison of Performance Expectancy 0192 Effectiveness 0301
three Korean decision-makers is shown in <Tab. Canvenience 0355
-4 Monetary Cast 0422

Price Value 031
Perceived Benzfits 0378
Tab. 7-4 Decision Makers®  Pairwise Comparison for ‘ pr— T
Korea Socal Tnfluence 02 T T
c1 Q2 c3 c4
1 1 7 9 5
2 1/7 l 5 1/5
D1= & li‘:9 1/5 | 1/7
C4 /5 5 7 l
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Tab. 76 A Comparison of Weights between China and

Korea
Criteria China Korea Sub-criteria China Korea
Perceived Security 054 0514
- 0.243 0.350
Credibilty Privacy 0457 0486
Compatibility 0331 0.344
Performance .
0.280 0.192 Effectiveness 0331 0.301
Expectancy
Convenience 0338 0.355
Monetary Cost 0521 0422
Price Value 0.287 0.231
Perceived Benefits 0479 0.578
Social Awareness 0513 0.936
0.186 0227
Influence Advice 0487 0.064

After weights of criteria and sub-criteria were
calculated, normalization of these values was made
via Eq. (10). Then, the weighted normalized matrix
was formed by multiplying each value by their
weights. The weights of each main criterion for
China and Korea were shown in <Tab. 7-7>
solution

Positive and negative ideal

determined by taking the maximum and minimum

are

values for each criterion:
Positive and negative ideal solution for China:

A = 02965, 03612, 0.2899, 0.1934} maximum

values

/47 = (0.0989, 0.1792, 0.1636, 0.0688) minimum
values
Positive and negative ideal solution for Korea:

N

{0.3864, 0.2390, 0.2506, 0.2419} maximum

AN

(0.1484, 0.1194, 0.1252, 0.1037) minimum
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Then the distance of each TPP company from
PIS and NIS with respect to each criterion were
calculated with the help of Eqs. (14) and (15). Then
closeness  coefficient of each company was
calculated by using Eq. (16) and the ranking of the
companies were determined according to these
values. The ranking of the TPP companies were
shown in <Tab. 7-8>.

Tab. 7-7 Total Weighted Values of Main Griteria

. WeChat . ) Kakao
Alipay Yifubao | Payco | K Pay
Py Py
Damzivad
02965 0.1383 00980 | 02674 | 01484 | 03384
Credibility
Berformance
02268 03612 61782 | 21791 | 01194 [ 02380
Expactancy
Price Value | 02267 02880 (I636 | 01504 | 01252 | 0.2506
Socisl
01381 0.0688 01834 | 01719 | 02419 [ 0.1037
Infloenca

Tab. 7-8 Ranking of TPP According to GG Values

CCi | Ranking CCi | Rankinz
Aipay | 050109 ! Pavco 04370 i
Welhat
041918 1 KEPay | 03185 3
Bay
Yifubso 04019 3 Eakao Pay | 06003 1

8. Conclusion

Comparing the results of <Tab. 7-6> we can
conclude that, there exist differences about the
perspective on the TPP adoption intention between
Chinese and Korean. For Chinese, price value was
the most significant factor when considering using a
particular ~ technology.  Then  followed by
performance expectancy, perceived credibility and
social influence in order. This may because most of
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the TPP platform are charging transaction fee
nowadays that lead to the competition more
fiercely. In addition, when shopping on Internet, the
more the consumers get, such as coupon, the
greater use intention they wil acquire. While for
Korean, perceived credibility was the most
important reason. That means their security and
privacy are much more vital than any other things.
Then followed by price value, social influence and
performance expectancy. For both of Chinese and
Korean, security is more important than privacy
because they care about the direction in which
their transaction went. The perspectives

compatibility, effectiveness, and convenience were

on

similar to each other. For social influence, Korean
were significantly influenced by way of thinking by
themselves.

The proposed methodology is used in determining
the ranking of the factors influencing use intention
of third-party payment platform and the firms in
the same sector. Different from other studies is
that we conducted a unique comparative study of
Chinese perspective and Korean perspective. The
results may give a new insight to both of the
researchers and managers in the third-party
payment companies.

This paper contributes to the academic research
by providing a unique methodology for determining
the importance of factors influencing use intention
in the TPP context. We obtained different ranking
orders of the determinants as well as the TPP
systems. Also, since a little research has examined
intention by comparing countries, the
comparative study of China and Korea that

use

conducted in this study provided a new insight for
both of the researchers in the e-commerce field
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and managers in the TPP companies and mobile
banking aspect. Despite the contributions, this study
exists some limitations. First of all, three decision
makers determined to conduct pairwise comparison
by from two countries, respectively, it may exist
personal bias and may not represent all of the
user’ s perspective. Secondly, according to previous
studies, there are many important influencing
factors when considering behavior intention, but we
only adopted four criteria in this study. It is better
to employ more other criteria. Thirdly, we only
adopted three TPP companies which possess
relative more market share, it may not respond the
real situation of the small companies. Thus, future
studies should consider more companies that possess

small market share.
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FinTech A8 Y=o F3FS vlA= 849 £ 2H3S A
Fuzzy AHP % TOPSIS #i &9 &
P ST gk v AT

F&E401*, olHE*
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dAelae 56 2% 54 2 B4, &9 56, 183 HESQ (itcoin® 22 ¢35 g 5 JAA0 AR |eS
8 A2 F6 AHlz Bofolth 53] eiQl/Entd AlxHlo] ezeljl 5§ A2'S tAlstEA Al 3 A 22
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