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Investigating the Effects of Shop Owners’ Mental Factors on
Their Introduction of Mobile Payment Systems
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ABSTRACT

This paper summarizes a conceptual design of a system for helping marketing planners
promote the introduction of mobile payment systems. Then, an experiment for validating
the performance of the system is also described.

The paper consists of six chapters.

In Chapter 1, the scope and the goal of this study are described. Mobile payment services
are convenient payment methods for shopping behaviors in digitalized society. Though
governments have been promoting the
usages of mobile payment services, there are gaps in usage rates among different countries
despite the efforts.

Effective strategies are required for improving the introduction rates in shopping facilities,
especially in small-sized shops which are used frequently in people’s daily lives. Thus, shop
owners’ mental factors for introducing mobile payment systems should be considered by
marketing planners when conducting the promotions. However, it is difficult to make
effective promotion strategies because the planners do not know about mental gaps between
shop owners who introduce the systems and those who do not. To solve the problem, an
algorithm for extracting helpful

information which indicate the difference between shop owners’ mentalities for introducing



and not introducing the systems was proposed.

In Chapter 2, literature review and theoretical background are shown. By showing the
literature review, previous studies on investigating mental factors for using mobile
payment systems were compared with this study. As theoretical background of this study,
Unified Theory of Acceptance and Use of Technology (UTAUT) and association analysis
are described. In order to collect data of shop owners’ attitudes towards mobile payment
systems and their introduction of the systems, question items of a questionnaire were
designed by referring to other questionnaires
made by previous works using UTAUT. After collecting the data, association analysis was
used for investigating the relationship between shop owners’ attitudes and the decision of
introducing mobile payment systems.

In Chapter 3, an algorithm for extracting ‘key rules’ is shown. In order to find important
rules from the results of association analysis, an algorithm for extracting the rules
indicating the difference between ‘true’ rules (rules which have consequent item as
introducing the systems) and ‘false’ rules (rules which have consequent item as not
introducing the systems) was proposed. In the study, the extracted rules are defined as ‘key
rules’. The basic idea of the algorithm for extracting key rules is shown below:

1. Generate an empty table. Here, an empty table is initially generated for keeping the
extracted key rules.

2. Find question items of antecedent itemsets of true rules. Here, question items included
in antecedent itemsets associated with the decision of introducing the systems are found.
QTa represents a set of question items of a true rule a.

3. Find question items of antecedent itemsets of false rules. Here, question items included
in antecedent itemsets associated with the decision of not introducing the systems are
found. QFa represents a set of question items of a false rule a.

4. Compare the question items. Here, the question items found from the two types of
rules are compared for finding key rules. Three cases are considered for finding the key
rules: QTa D QFa ,QTa =QFa ,andQTa < QFa

5. Keep the key rules. Here, the found key rules are kept in the generated table.

In Chapter 4, a conceptual design of a supporting system for promoting the introduction
of mobile payment systems is described. Target users of the system are marketing planners
who want to encourage shop owners to
introduce the systems. The mechanism of the system is shown below:

1. Conduct association analysis. Here, the parameters decided by a user are obtained for
analyzing the association between shop owners’ mentalities and their decisions of system

introduction.



2. Split the association rules. After conducting association analysis, rules with consequent
item of introducing the systems and rules with consequent item of not introducing the
systems are obtained.

3. Extract key rules. Here, the proposed algorithm is applied for extracting rules indicating
the mental gaps by comparing between the two types of rules.

In Chapter 5, experimental design is shown and results of the experiment are discussed. In
order to validate the performance of the proposed algorithm, an experiment was conducted.
First, questionnaire surveys were conducted in four areas: Japan, China, Thailand and
Taiwan. Second, association analysis was conducted for obtaining two types of rules: rules of
introducing mobile payment systems and rules of not introducing the systems. Third, the
proposed algorithm for extracting key rules was applied. Then, the extracted key rules were
evaluated by three
criteria: cost-effectiveness, confidence and coverage. As a result, key rules were extracted
from the data of all areas, Japan and China.

According to the key rules which have high evaluation values, the following promotion
strategies were considered. Among the shop owners of all areas who did not introduce
mobile payment systems, 48% of them don’t think
that they have necessary equipments for introducing the systems. In order to make them
introduce the systems, marketing planners should focus on changing their attitudes towards
the required equipments. Among the shop
owners of Japan who did not introduce mobile payment systems, 66% of them don’t think
that they have necessary equipments for introducing the systems. In order to make them
introduce the systems, marketing planners should focus on changing their attitudes towards
(1) the required equipments, (2) the required equipments and expected convenience by
using the systems, (3) the required equipments and knowledge and (4) the required
equipments and expected advantages of using the systems. Among the shop owners of China
who did not introduce mobile payment
systems, 55% of them are not sure that introducing the systems can make work more
convenient, but think that the systems can help to finish the job quickly and the systems can
be used together with other payment systems.

In order to make them introduce the systems, marketing planners should focus on changing
their attitudes towards the expected convenience of using the systems.

In Chapter 6, conclusion and future works are shown. The proposed algorithm for
extracting key rules and the conceptual design of the system can be applied in various
situations by modifying the question items of the

questionnaire for data collection.



The study summarized in this paper contributes to providing a solution for discovering
helpful information by using association analysis from the perspective of shop owners’

mental factors on their decisions of introducing mobile payment systems.
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