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ARTICLE INFO ABSTRACT

The purpose of this study is to use the gap-analysis method to calculate the performance of quality char-
acteristics and apply the multiple regression analysis method to establish the overall level of satisfaction
and implicit importance of quality characteristics. In addition we will use the decision making trial and
evaluation laboratory (DEMATEL) method to analyze the cause-effect relationship and level of influence
among different quality characteristics in order to make revisions to the traditional IPA model and find
the core problems that are involved with winning orders. The methodology that we propose for this
research not only makes revisions to the IPA model’s method of directly using explicit information from
customer responses, we also solved the influence of the cause-effect relationships of quality characteris-
tics. For our research we analyzed the case of a company from Taiwan’s network communication equip-
ment manufacturing industry in order to make our corrections to the IPA model and gain the benefits of
using the DEMATEL model. The findings of our research show that with the corrections to the IPA and the
methodology of DEMATEL we can find and correct the core problems of the company that was analyzed,
improve quality control and therefore improve the company’s ability to win and be compatible for orders.
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1. Introduction

The purpose of our research is to revise the IPA model, and find
the core problems involved with a company’s order-winning crite-
ria. After Martilla and James (1977) first used the IPA method to
develop a company’s market strategy it quickly became the stan-
dard method used by companies of every industry. For example
Lee, Cheng, and Yen (2009) used the IPA to research the ability of
Taiwan’s computer industry to win orders. Hu, Lee, and Yen
(2009) used a modified version of the IPA to analyze the ability
of Taiwan’s air conditioner manufacturing industry to win orders.
Matzler, Sauerwein, and Heischmidt (2003) used the IPA for the
improvement and strategy of service quality of the banking indus-
try. Aigbedo and Parameswaran (2004) used the IPA to analyze the
improvement of service of campus restaurants. Zhang and Chow
(2004) used the IPA to improve the service quality of tour guides.
Levenburg and Magal (2005) used the IPA to analyze the establish-
ment of business strategy and resource allocation in the electronics
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industry. Matzler, Rier, Hinterhuber, Renzl, and Stadler (2005) used
the IPA in the research of modern management methods and trends
in the tools industry. Huang, Wu, and Hsu (2006) used the IPA meth-
od to explore the level of satisfaction of long to medium distance
travelers towards the service quality of the national freeways of Tai-
wan. Tonge and Moore (2007) used the IPA method and the gap-
analysis method to estimate the perceived quality of visitors to the
Marine-Park coast. Lee, Yen, and Tsai (2008a) employed IPA in sup-
plier performance evaluation. Just like Martilla and James (1977)
pointed out, the IPA method has many strong points; it is easy to ap-
ply, it has a lower cost, and it can provide better focus and strategic
advice. For these reasons the IPA method has been commonly
adopted and applied by businesses of all industries.

The basic concepts of the IPA method lie in using market sur-
veys to understand the importance of the customer satisfaction le-
vel towards perceived quality characteristics and after determining
the actual perceived satisfaction level establish a two-dimensional
matrix of the level of importance and level of performance. After-
wards the quality characteristics are separated into four categories
according to their level of importance and level of performance so
that businesses can form market strategies according to these
categories of quality characteristics. During the process of the
development of the IPA methodology there were some scholars
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who used the IPA structure and its analysis methods to perform
comparative research. For example Oh (2001) performed an analy-
sis on past uses of the IPA method, exploring the concepts and the
methods of the IPA. Not only did he strengthen the direction of fu-
ture research, he also he came up with a ten point result for the
benefits and reliability for using the IPA method. As for methodo-
logical comparison, in Bacon’s (2003) research he used 15 data
groups to compare the different types of IPA method, in doing so
he found the most practical and effective methods. Fontenot, Hen-
ke, and Carson (2005) performed comparative research on the 4
methods most commonly used for researching the satisfaction le-
vel of customers and proved that when establishing priorities for
a plan of action that a multivariate operation technique was the
best choice.

In recent years there have been many scholars who have at-
tempted to revise the traditional IPA method in order to make it
even more rational. Using empirical study of the service quality
of banks, Matzler et al. (2003) pointed out that the level of satisfac-
tion of customers forms a linear structure of quality characteristics,
and confirmed that the traditional IPA method can cause a business
to make wrong decisions. Sampson and Showalter (1999) showed
that the level of importance and the level of performance were
negatively correlated. Therefore they believed that the level of
importance was suitable to show estimation and that a linear func-
tion of the level of performance should be used instead. In the re-
search of Yavas and Shemwell (2001) they used the difference in
the level of performance with competitors multiplied by the rela-
tive level of importance to revise the IPA method, and used the
medical industry to explain the implications of this method. The
research performed by Tarrant and Smith (2002) on the customer
satisfaction level towards outdoor recreation equipment quality
characteristics used the average and standard variation to modify
the IPA model in order to make up for and strengthen the short-
comings of the traditional average and estimate values.

Even though Scholars have provided us with many important
contributions with their research of the IPA method the tradi-
tional IPA model still has many important assumptions that use
the implicit data from customer reactions to directly estimate
the level of importance and performance of quality characteris-
tics and the variables in the relative independence between dif-
ferent quality characteristics. With these kind of assumptions
when implicit data for quality characteristics are used and they
are shown to have a cause-effect relationship the traditional
IPA method is unable to correctly analyze the priority of the level
of importance and performance. Therefore in our research we use
gap analysis, multiple regression analysis, and DEMATEL to ana-
lyze the establishment of a company’s market strategy and deci-
sion-making model. We use a case from Taiwan’s network
communication equipment manufacturing industry to explain
our revisions to the IPA and DEMATEL models and the benefits
of using this method to serve as a reference index for the
improvement of industrial quality.

2. IPA model reviews
2.1. IPA models

Martilla and James (1977) believed that the organizational
implementation market research used to understand the level of
customer satisfaction towards quality characteristics usually faces
the following main problems:

(1) During the research the implementation of surveys are only
geared towards the acceptance level of one-way quality
characteristics, either the level of importance or the level
of performance.

(2) As for the finds of the research, it is hard to determine the
coefficients to understand the practical importance and level
of influence using statistical analysis.

Therefore he suggested a method for dealing with the problems
in the level of importance and performance listed above. Through
simple data processing an organization can analyze and understand
the four different categories of quality characteristics, and simulta-
neously develop a strategy and plan of action for every quadrant.
When applying the analysis of the level of importance and perfor-
mance, questionnaires usually require the participants to answer
the following two questions pertaining quality characteristics:

(1) What is the level of importance of this quality characteristic
to you?

(2) What is the level of performance of the organization for this
quality characteristic?

The importance/performance level analysis method uses the
two kinds of data listed above to establish a two-dimensional ma-
trix formed from two axes. The median of the central tendency of
the level of importance and performance is used as the matrix’ seg-
mentation value, separating the quality characteristics into four
quadrants. Of course some scholars use the average value to re-
place the median value when measuring the central tendency
which then becomes the main statistic value in the importance/
performance analysis method. The traditional importance/perfor-
mance analysis method uses a two-dimensional graph model to
display the status of the quality characteristics. This method allows
for easy interpretation and the ability to make direct interpreta-
tions, which can be seen in Fig. 1. As for the explanation of the
importance/performance analysis method matrix, the definitions
of the 4 quadrants of the matrix are as follows:

(1) Concentrate here: Customers feel that the service or quality
characteristic of the product is high, but the performance
of the organization is low.

(2) Keep up the good work: Customers feel that the service or
quality characteristic of the product is high, and the perfor-
mance of the organization is also high.

(3) Low priority: The performance of the organization’s product
or service quality characteristic is low, and the importance
perceived by the customer is also low.

(4) Possible overkill: The performance of the organization’s prod-
uct or service quality characteristic is high, but the impor-
tance perceived by the customer is low.

After Martilla and James (1977) shared their findings about the
importance/performance analysis method many well-known
scholars gradually proposed their own revised models. Yavas and
Shemwell (2001) integrated the relative level of importance to
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Fig. 1. The matrix chart of the level of importance and performance.
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