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Firms are different from markets, resources and managerial expertise. Many studies strongly advocate 
that firms adopt a market orientation to achieve competitive advantage and can transform firm assets 
into superior performance. A paucity of research exists on how to develop market-oriented hotel and 
performance and is lacking an integrated framework to establish them. For establishing a guideline 
enabling systematic approaches to understand them, find or choose which combinations of changes in 
factors that would lead to the most desirable outcomes in order to adapt to the objectives of the hotel 
and to fill some research gaps. This study adopts concept of Total Quality Management (TQM’s) IPO 
(Input-Processing-Output) and Resource-Based View to construct research model and use the Fuzzy 
Cognitive map and Structural Equation Model. By these objective methods make the decision maker 
has a clear picture of building competitive advantages in the hotel industry, identify and assess a lot of 
hypothetical situations which might occur in reality and to detect a group of the most desirable 
outcomes in limited hotel resource. 
 
Key words: Competitive advantage, market orientation, resource-based view, structural equation model, fuzzy 
cognitive map. 

 
 
INTRODUCTION 
 
The hotel market is very similar, often easily substitutable 
service offerings. It is difficulties for hotel managers to 
differentiate an individual hotel from its competitors (Reid 
and Sandler, 1992). From Resource-Based View, firms 
should strive for developing and maintaining resources 
that help the firms develop capabilities for implementing 
value-creating strategies (Chatterjee and Wernerfelt, 
1991; Hunt and Morgan, 1995). It is important in 
explaining the development of competitive advantages 
(Wernefelt, 1984; Barney, 1991; Bharadwaj et al., 1993), 
which are difficult to duplicate by competitors. Many 
studies strongly advocate that adopting market 
orientation can achieve or build competitive advantage. 
Market orientation can transform firm assets into superior 
performance (Hult and Ketchen, 2001; Hult et al., 2005; 
Zhou et al., 2005). Therefore,  building  market-orientated  
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environment will strengthen competitive advantages of 
enterprise (Barney, 1991). But a paucity of research 
exists on how to develop a firm’s market orientation 
(Wrenn, 1997; Han et al., 1998). Literature is lacking an 
integrated framework to help organizations establish a 
market orientation (Martin and Martin, 2005), or to 
become market-oriented (Greenley, 1995; Harmsen and 
Jensen, 2004). 

Market orientation depends on other constructs to 
strengthen its relationship with performance (Menguc and 
Ash, 2006). These constructs may arise as to where the 
influencing factors that may determine market orientation 
come from (Avlonitis and Gounaris, 1997). In the 
competitive market environment, the quality is regarded 
as the basic consuming condition. If firms have customer 
information without translating into quality products may 
affect selling. Total Quality Management (TQM) is seen 
as a means to increase marketing’s preponderance and 
implementation within the organization through enhan-
cing customer focus acquires within overall management 
system (Santos-Vijande et al., 2009),  can  be  thought  of 



 
 
 
 
of as interrelated sets of dyads between internal custo-
mers and suppliers (Goetsch and Davis, 1997) and is as 
organizations strive for a competitive advantage in 
markets (Sureshchandar et al., 2001). Some scholars 
have suggested that in order to develop a market 
orientation, a firm shall focus its internal customers and 
suppliers who in turn serve external customers (Hauser 
et al., 1996; Gronroos, 1990). But a lack of coordination 
or rivalries and distrust among departments is not 
unusual. Causing partial enterprises that have conducted 
TQM has not properly used it in marketing making top 
managers not to understand marketing topics. One-third 
of TQM-adopting enterprises still have prejudice (Witcher, 
1995). Moreover, TQM demands a large amount of time 
that may be one of the reasons why TQM is not easily 
implemented and do not deliver much positive results 
(Ramayah and Saad, 2006). A lack of information re-
garding TQM or barriers to developing market orientation 
exists in the hotel and hospitality industry (Gray et al., 
2000; Harris and Watkins, 1998; Lazari and 
Kanellopoulos, 2007). These factors may also cause 
hotels not to adopt an integrated framework to 
understand linkages between external market information 
and internal activities’ quality situations, even help 
organizations develop a market-oriented hotel.  

Some firms have some weakness such as limited 
markets, resources and lack of managerial expertise. 
Some managers are also lack ability of analyzing relation 
of all factors at the same time and usually tend to asses 
individually or two or three factors simultaneously at best 
(Kang et al., 2004), can not easily quantify the strength 
and direction of the interrelationships among factors 
depend on subjective or nondeterministic to evaluate and 
determine. A great extent TQM is not applied because 
executives have not dealt with it or consider it un-
necessary in the hotel (Lazari and Kanellopoulos, 2007). 
A lot of controversies exist on elements made by the 
different researchers and professionals about TQM 
(Gehani, 1993). These elements of TQM will always be 
the guidelines to appraise the effectiveness of imple-
menting TQM and results. Nevertheless, these elements 
have different importance weights in terms of their final 
contribution to the results (Montes et al., 2003). Do they 
separately affect market orientation? That is to say. Do 
these elements of TQM help to develop market-oriented 
hotel environment? On the other hand, Folyey and Fahy 
(2009) point out that examining the elements of a multi-
disciplinary model of market orientation combine how to 
create competitive advantage is a key to understand the 
relationship with performance. But prior empirical results 
are equivocal about the relationship between market 
orientation and performance (Gray and Hooley, 2002; 
Langerak, 2003). For establishing a guideline enabling 
systematic approaches to develop market-oriented hotel, 
find or choice which combinations of changes in factors 
that would lead to the most desirable outcomes in order 
to adapt to the objectives of  the  hotel  and  to  fill  above  
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some gaps. This study adopts TQM’s IPO (Input-
Processing-Output) concept model of Longo and Cox 
(1997) and Youssef et al (1996) and Resource-Based 
View to construct research model.  

Fuzzy cognitive map is a kind of using soft computing 
technique and is similar to human reasoning and the 
human decision-making process to identify the most 
relevant design factors in order to enhance outcome 
variables (Stylios et al., 2008). The proposed map can 
successfully represent knowledge and human experience 
and can help the decision maker has a clear picture of 
affecting factors and their relation in the hotel to resolve a 
given decision-making problem. In addition to, for more 
objective method gained to quantify the causality coef-
ficients and build an adjacency matrix to perform a FCM 
simulation. In this paper, we use SEM to understand the 
causality between variables or among multiple variables.  
 
 
LITERATURE REVIEW 
 
The relation of all variables 
 
According to the Resource based view (RBV), compe-
titive advantage stems from a firm’s unique resources 
that are valuable, rare, and inimitable (Barney, 1991). 
The RBV of the business can sustain a competitive 
advantage in respect of its competitors by owning certain 
resources (Barney, 1991; Grant, 1991; Wernerfelt, 1984). 
The Competitive advantage positively affects organiza-
tion performance and represents an important, yet 
missing, component in existing market orientation 
research (Ketchen et al., 2007). Market orientation places 
the highest priority on the profitable creation and main-
tenance of superior customer value (Slater and Narver, 
1998), is borrowing from the management and strategy 
domains (Foley and Fahy, 2009) and much of the market 
orientation literature has emerged from the RBV (Gray 
and Hooley, 2002). Many studies strongly advocate that 
firms adopt a market orientation to achieve competitive 
advantage and market orientation can transform firm 
assets into superior performance (Hult and Ketchen, 
2001; Hult et al., 2005; Zhou et al., 2005). Therefore, the 
RBV is proposed as providing a meaningful framework to 
develop understanding of market orientation (Wernefelt, 
1984; Barney, 1991; Fahy et al., 2000), implementation of 
the marketing orientation is the highest stage of develop-
ment for organizations and critical component of the 
successful business performance (Kobylanski and Szulc, 
2011). Building market-orientated environment will 
strengthen competitive advantages of enterprise (Barney, 
1991). 

Market orientation reflects the firm’s propensity to adopt 
the marketing concept. It is typically measured by 
assessing firms’ commitment on customer-oriented 
market intelligence (Day, 1994; Jaworski and Kohli, 1993; 
Slater and Narver, 1995). During the 1990s, the  study  of  
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market orientation has two major streams of research. 
The first stream is involved the refinement of the market 
orientation measures and refine the measurement scales 
of market orientation. The operationalization of market 
orientation is reflected in the activities and behaviors of 
an organization or as an organizational culture. Thereby 
market orientation definitions within the research 
community differ (Deshpande et al., 1993; Kohli and 
Jaworski, 1990; Narver and Slater, 1990), but their basic 
concept remains gathering information from customers, 
sharing this information internally, and responding appro-
priately to the changing needs of the market. Several 
scales for measuring market orientation are available. 
Kohli et al. (1993) develop a valid measure that includes 
intelligence generation, dissemination and responsive-
ness. Gray et al. (1998) suggested a parsimonious model 
of market orientation from Narver and Slater (1990), 
Jaworski and Kohli (1993), Deng and Dart (1994), com-
prising five dimensions: customer orientation, competitor 
orientation, inter-functional coordination, responsiveness, 
and profit emphasis. Anwar (2008) determined that 
market orientation should include customer focus, 
competitive focus, environmental scanning, strategy 
implementation, and development of new service. 
Different firms may adopt different strategies. Market 
orientation culture does not automatically lead to superior 
performance. It must first enable certain organization 
wide behaviors or activities, which in turn foster firm 
performance (Zhou et al., 2005). Therefore market 
orientation shall include information generation and 
dissemination, shared interpretation, and organization 
responsiveness. 

The second stream is involved studying the antece-
dents and consequences of market orientation. In fact, 
the antecedents of market orientation as proposed by 
some researchers, have a been a number of studies 
linking various factors such as such as top management 
(that is, emphasis, risk aversion), interdepartmental dyna-
mics (that is, conflict, connectedness), organizational 
systems (that is, formalization, centralization, departmen-
talization and reward systems) (Jaworski and Kohli, 
1993), quality orientation (Sittimalakora and Hart, 2004), 
interdepartmental environment and rules for job 
execution (Vieira, 2010), leadership style (Farrell, 2000), 
training (Ruekert, 1992; Lovelock and Weinberg, 1984), 
process management (Anderson et al, 1994) and 
learning environment (O’Driscoll et al., 2001). They show 
that market orientation is borrowing from the 
management and strategy domains and clearly makes 
sense not to take an isolationist perspective, but to 
acknowledge the broader (Dobni and Luffman, 2003; 
Stoelhorst and van Raaij, 2004). Market orientation may 
lead to success without the inclusion of other 
complemented capabilities when analyzing the effect of 
its value (Day, 1994; Slater and Narver, 1995). That is to 
say, market orientation depends on other constructs to 
strengthen its relationship with performance (Menguc and  

 
 
 
 
Ash, 2006). These constructs may arise as to where the 
influencing factors that may determine market orientation 
come from (Avlonitis and Gounaris, 1997).  

Total Quality Management (TQM) is seen as a means 
to increase marketing’s preponderance and implemen-
tation within the organization via the enhanced focus that 
customer orientations acquires within overall manage-
ment system (Santos-Vijande et al., 2009), can be 
thought of as interrelated sets of dyads between internal 
customers and suppliers (Goetsch and Davis, 1997) and 
is as organizations strive for a competitive advantage in 
markets (Sureshchandar et al., 2001). Some scholars 
have suggested that in order to develop a market 
orientation, a firm shall focus its internal customers and 
suppliers who in turn serve external customers (Hauser 
et al., 1996; Gronroos, 1990). However, from Saraph et 
al.’s (1989), many studies have tried to develop an 
appropriate set of critical quality management constructs 
representing an integrated approach to TQM 
implementation in a business unit (Ahire et al., 1996a, b; 
Anderson et al., 1995; Flynn et al., 1995; Grandzol and 
Gershon, 1998, Rao et al., 1999). TQM system accords 
to the IPO (Input-Processing-Output) concept model to 
display the relationships between the TQM system and 
participants (Longo and Cox, 1997; Youssef et al., 1996). 
Input is defined as that which enlarges the process and 
involves both the internal and external environments. 
Processing is aimed at the needs of the customer in both 
the present and future when top management must 
combine input with the organizational capability of coping 
with desired goals. Output is defined as all participants 
(that is, an organization’s members and departments, 
suppliers and customers) to deliver designed services as 
reliably and economically as possible to ensure 
profitability and customer satisfaction. TQM involves 
developing an enhanced interdepartmental dialogue 
within the organization, has pervaded organization 
management levels to a far greater extent than market 
orientation, and focuses on the internal processes to 
improve the implementation of the marketing concept 
(Mohr-Jackson, 1991). Moreover, market orientation is 
gathering, sharing, and responding appropriately to the 
changing needs of the market to achieve organizational 
goals and satisfy the needs and wants of customers. 
Therefore, market orientation can be regarded as a 
processing variable in the IPO model of TQM. 

The elements of TQM will always be the guidelines to 
appraise the effectiveness of implementing TQM and 
lead to different implementing results. Nevertheless, 
these elements have different importance weights in 
terms of their final contribution to the results (Montes et 
al., 2003). Grandzol and Gershon (1998) have addressed 
that elements of TQM include customer focus, continuous 
improvement, leadership, internal/external cooperation, 
employee fulfillment, learning, and process management. 
In the hotel industry, firms reach collaboration with 
internal  and  external  departments  or   units,   introduce  



 
 
 
 
process improvement and invest in continuous improve-
ment that can help them to achieve higher performance 
(Dale and Plunket, 1990; Claver-Cortés et al., 2006). 
Enhancing the morale of employee fulfillment will result in 
the increase of a hotel’s efficiency (Lazari and 
Kanellopoulos, 2007), along with the means for 
implementing the mechanism effectively such as reward 
and performance management system. Leadership and 
guest focus are the principles most commonly incorpora-
ted into TQM programs of hotels (Breiter and Bloomquist, 
1998; Eliza et al., 2007). Learning involves company-
wide training that acquires a strategic value for hotels 
(Boudreau et al., 2001; Claver-Cortés et al., 2006; 
Tihanyi et al., 2000) and enhances both the skill level of 
staffs and their degree of commitment to provide 
excellent service (Costa, 2004; Haynes and Fryer, 2000). 
Therefore, this study proposes that seven elements of 
TQM will help to develop a work environment directed to 
the adopting of the market orientation. 

The consequences of market orientation are organized 
into four categories: organizational performance, 
customer consequences, innovation consequences, and 
employee consequences (Jaworski and Kohli, 1996). 
Market orientation provides a firm with market-sensing 
and customer-linking capabilities that lead to superior 
organizational performance (Day, 1994; Hooley et al., 
2005), enhance customer-perceived quality of the organi-
zation’s products and services by helping create and 
maintain superior customer value (Brady and Cronin 
2001), in turn customer satisfaction and loyalty (Slater 
and Narver, 1994). However, prior studies assess hotel 
performance through the lodging index (Wassenaar and 
Stafford, 1991), revenue growth rates (Van Doren and 
Gustke, 1982), both objective and perceptual (Haber and 
Reichel, 2005), or financial and non-financial performance 
(Banker et al., 2000, 2005). Objective is measured by 
occupancy rate per room, gross operative profit and 
gross operative profit per available room per day. 
Perceptual contains competitive performance, and 
stakeholder satisfaction. Any organization wants to 
continue operations need finance performance support. 
To maximize its long-run performance, the business 
knows it must build and maintain a mutually beneficial 
relationship with its buyer (Narver and Slater, 1990). 
Therefore, hotel performance is measured by Moorman 
and Rust (1999) and Narver and Slater (1990), which 
including financial and customer-based performance in 
this paper.  

Several research findings indicate that there is no 
significant direct relationship between market-orientated 
management and financial performance such as market 
share, return on equity, profitability, growth rate (Jaworski 
and Kohli, 1993; Pelham, 1997; Becker and Homburg, 
1999; Sittimalakorn and Hart, 2004; Agarwal et al., 2003). 
But others find to have direct effect (Pelham and Wilson, 
1996; Slater and Naver, 1994, 2000; Siguaw et al., 1994; 
Jaworski and Kohli, 1993; Naver and Slater, 1990). 

However,    effective     information     acquisition     and  
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dissemination produced a high level of market orientation 
which is essential for creating and managing closer 
customer relationships with a good understanding of what 
customer value and firms consistently and quickly deliver 
high quality products and services in responding to 
changing market conditions (Ahire et al., 1996a). This 
study pro-poses that a market-oriented hotel can afford 
better pro-duct or service quality based on consumer 
data in order to achieve greater customer satisfaction and 
finance performance.  
 
 
Fuzzy cognitive map (FCM) 
 
Cognitive map (CM) 
 

Cognitive map (CM) is commonly considered best 
methods of solute problems where experts can afford 
diverse opinions to gain a correct answer. The concept of 
CM is first proposed and applied by Axelrod (1976), is a 
representation of the causal relationships among the 
elements of a given environment or object and problem. 
A cognitive map is composed of nodes that may 
represent variables, states, events, inputs and output 
which are the key elements of the problem and are 
essential to model a system, arrows that indicate different 
causal relationships among factors and causality factors 
on each arrow indicating a negative (or positive) strength 
with which a node affects another. The graphical 
representation of a CM is given as an example in Figure 
1 (Kardaras and Karakostas, 1999). The variables X, W, 
Y, Z and F are represented as nodes; and the causal 
relationships as directed graphs between variables, thus 
constructing a signed digraph. A path between two 
variables X and Y in a CM is a sequence of all nodes that 
are connected by an arrow from the first node X to the 
last node Y. There are two kinds of path. One is XWY. 
Another is XFZY. The total effect of variable X to variable 
Y is the sum of the indirect effect of X to Y through the 
paths XWY and XFZY. Both indirect effects are positive, 
which means that the total effect is also positive (+). 

More specific and information rich cognitive maps are 
achieved by replacing those signs by positive or negative 
numbers, showing not only the direction but also the 
magnitude of the change. It can yield insights into indirect 
effects among nodes. Such indirect effects can be 
understood only after the entire map is displayed. But CM 
describes experts’ perceptions about the subjective world 
rather than objective reality. It is difficult to determine and 
gauge the precise strength of the interrelationships 
among factors by experts. To quantify causality 
coefficients objectively is difficult. CM can be generalized 
into fuzzy cognitive map (FCM) by fuzzy edge values or 
causality values. 
 
 
Fuzzy cognitive map (FCM) 
 
FCM  is  fuzzy-graph  structures  for  representing  causal 
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Figure 1. Cognitive map. 

 
 
 
reasoning (Kosko, 1986). FCM is consisted by nodes and 
weighted arcs. Nodes of the graph stand for the concepts 
that are similar to CM. Weighted arcs represent the 
causal relationships that exist between the concepts. 
Each concept is characterized by a number Bi that it 
results from transformation of the fuzzy real value of the 
system’s variable. Between concepts, the edge eij form 
the causal concept Bi to concept Bj measures how much 
Bi causes Bj. When the weight is positive which the 
relationship between the two nodes is positive, zero when 
there is not any correlation, and a negative number when 
the relationship is negative. Therefore, if specific nodes 
are stimulated, the resulting activities can resonate 
through other nodes on the map along positively or 
negatively weighted connections (Lee and Ahn, 2009). 

FCM is described by the connection matrix and the 
activation levels of its nodes can be represented as a 
state vector (Kosko, 1992). The matrix is formed by a 
number of causality coefficients on paths among factors. 
It is called the adjacency matrix that is composed of row 
and column factors, and corresponding causality 
coefficients between them. Row factors are perceived to 
cause factors and column factors are construed to effect 
factors. The values of nodes B1, B2,…..Bn together 
represent the state vector B which is called ‘What-if’ that 
is performed by decision maker’s intention. The value of 
each element of the input vector can be 1 or 0 according 
to whether one element is enhanced or not. For example, 
an FCM state vector B (01101) means that the five nodes 
that form the FCM, the 2nd, 3rd and 5th nodes are 
activated, the 1st and 4th nodes are inactive at that 
particular time. Therefore, through what–if simulations, 
decision makers can identify a set of relevant decision 
variables and their acceptable values intended results. In 
order to compute an FCM state vector B at time step 
(t+1) the connection matrix F is multiplied by the state 
vector B (t). Kosko (1992, 1994) found that a threshold 
function was then applied so as to normalize the state 

value, as B (t+1)＝S〔B(t).F〕. Where B (t) is the state 
vector (1×n) of concept at some time step t. F is the FCM 
connection matrix (n×n). An FCM is constructed based on 
knowledge from a number of experts in regard to the 
same issue can be combined. Each expert’s FCM is 
additively superimposed, whereby Kosko (1992, 1997) 
address the equation is used, as seen below, where Fi 
represented the augmented FCM matrix for expert i, n is 
equal to the number of experts, wi is equal to the 
credibility weight of expert i. 
 

F＝ i

n

t

i
Fw∑

= 1

  

 
FCM is a soft computing technique that follows an 
approach similar to human reasoning and the human 
decision-making process (Stylios et al., 2008). FCM 
closely corresponds to humans perceive and is easily 
altered to incorporate new phenomena (Rodriguez-
Repiso et al., 2007). Therefore, it is a dynamic modeling 
tool (Irani et al., 2002) and is easily understandable, 
which can be used to analysis, test the influence of para-
meters and predict behavior of the system (Rodriguez-
Repiso et al., 2007), provide an inference mechanism 
that enables the fuzzy causal relations among factors to 
be identified and their impact to be constructed (Lee and 
Ahn, 2009) and accommodates this knowledge-base 
building property (Papageorgiou et al., 2009). Clearly 
FCM is significantly more flexible, valuable, and efficient 
than CM, and is a proven vehicle for representing such 
causal knowledge (Lee and Kim, 1997; Noh et al., 2000). 
It has been applied in Web-log data containing useful or 
meaningful information (Lee et al., 2002), design of 
agents (Miao et al., 2002), relationships management 
(Kang et al., 2004), support urban design (Xirogiannis et 
al., 2004), design of EDI  controls  (Lee  and  Lee,  2007), 
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Table 1. Construct measurement. 
 

Construct Construct definition Construct sources 

Customer Focus Hotel’s customers perceive their needs being met by the way hotel’s products and 
services. 

Grandzol and Gershon 
(1998) 

  

internal/external 
cooperation 

Hotel engages in noncompetitive activities among employees and externally among 
suppliers. 

  

Continuous 
improvement 

Hotels pursue incremental and innovative improvements of its processes, products 
and services. 

  

Leadership 
Senior executives establish and lead a long-term vision for the whole organization, 
driven by changing customer requirements, as opposed to internal management 
control. 

  

Employee fulfillment Employees of the hotel feel the degree which hotel satisfies their needs. 
  

Learning 
Hotel recognizes and supports the development of employees’ skills, abilities, and 
knowledge 

  

Process 
management 

Hotel has the set of technical and behavioral practices emphasizing the 
management of processes, or means of actions 

   

Market Orientation 
A series of market information handle including information generation and 
dissemination, shared interpretation, organization responsiveness. 

Kohli, Jaworski, and 
Kumar (1993) Huber 
(1991) 

   

Finance performance To assess the hotel’s strategic market and financial outcomes, such as market 
growth and ROI 

Moorman and Rust 
(1999) 

   
Customer 
performance 

To assess the firm’s customer-based performance, including its customer 
satisfaction and customer retention 

Narver and Slater 
(1990) 

 
 
 
for medical decision support systems (Stylios et al., 
2008), for the design of controls in business-to-consumer 
e-commerce web-based systems (Lee and Ahn, 2009), 
cotton yield management in precision farming 
(Papageorgiou et al., 2009). 
 
 
METHODOLOGY 

 
Questionnaire development and pilot test 
 
The main method used in this study was a survey research. To do 
so, a questionnaire was designed. All the focal constructs of the 
model were measured using multiple items based on validated 
scales derived from Grandzol and Gershon (1998), Kohli et al. 
(1993), Huber (1991), Moorman and Rust (1999) and Narver and 
Slater (1990). Table 1 summarizes the constructs, the definition and 
sources of scales. 

The questionnaire was first developed in English, but as the 
survey was conducted in Chinese, we used hotel managers and 
academicians to aid in the process of translation. The wording and 
interpretation of items and the extent which respondents would feel 
them posses the necessary knowledge to provide appropriate 
responses scrutinized until a final draft of the questionnaire. 

After the  draft  questionnaire  was  developed,  used  respondent  

anonymity, meaning anonymity of the measurement items and pilot-
tested by 60 hotels’ managing directors in order to correct possible 
defects and doubts. The result of pilot-test is that all variables’ 
dimensions reliability is greater than Hair et al. (1998) suggested 
standard value 0.7. Items that do not significantly contribute to the 
reliability and have lower reliability are eliminated. The question-
naire included 45items that are retained for the main study (shows 
in Appendix A). Items were measured on the 7-point Likert-type 
scale ranged from strongly disagree to strongly agree. 
 
 
Sample and data collection 
 
The Tourism Bureau, M.O.T.C. Republic of China are responsible 
for the administration of domestic and international tourism policy 
making, execution and development in R.O.C. Our sampling frame 
derives from Tourism Bureau in Dec. 30th, 2009 statistics and 
displays 2,613 hotels. Owing to managers are widely believed to 
know the degree of development of all managerial factors, thereby 
them can provide the best information about hotels’ business. The 
questionnaire survey was mailed to them. A personalized cover 
letter and a pre-paid envelope accompanying each questionnaire 
explained the purpose of the study and assured confidentiality of 
the responses. On the other, hand to obtain a high level of 
participation, the study also offered respondents an executive 
summary of the findings on completion of  the  study.  The  effective 
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Table 2. Construct reliability and convergent validity coefficients. 
 

Construct Number of Items SFL
1
 (min-max) t-value

1
 (min-max) α

1
 CR

1
 AVE

1
 

Total quality management 7      
Customer focus (TQM1) 3 0.91-0.93 37.15~37.62 0.94 0.94 0.85 
Internal/External cooperation (TQM2) 5 0.84-0.90 26.30~30.20 0.94 0.94 0.76 
Continuous improvement (TQM3) 3 0.91-0.93 37.29~37.74 0.94 0.94 0.85 
Leadership (TQM4) 4 0.91-0.92 38.19~38.98 0.96 0.96 0.84 
Employee fulfillment (TQM5) 3 0.92~0.93 38.09~38.22 0.95 0.95 0.86 
Learning (TQM6) 4 0.73-0.79 16.93~17.49 0.85 0.85 0.60 
Process management (TQM7) 6 0.91-0.93 38.0~40.67 0.97 097 0.85 
 
Market orientation (2

nd
 order CFA) 

 
4 

 
0.65-0.75 

 
10.98-11.54 

 
0.90 

 
0.80 

 
0.50 

Information generation (MO1) 2 0.90-0.94 17.71-19.98 0.92 0.92 0.85 
Information dissemination (MO2) 2 0.91-0.93 18.67-20.47 0.93 0.92 0.85 
Shared interpretation (MO3) 2 0.89-0.94 17.70-21.52 0.92 0.91 0.84 
Organization responsiveness (MO4) 3 0.87-0.97 17.63-21.68 0.94 0.95 0.85 
 
Hotel performance  

 
2 

 
 

 
 

 
 

 
 

 
 

Customer performance (HP1) 4 0.90-0.91 39.32~40.72 0.96 0.95 0.82 
Finance performance (HP2) 4 0.90~0.93 38.66~41.19 0.96 0.95 0.93 

 

SFL, standardized factor loading; α, Cronbach’s alpha coefficient; CR, composite reliability; AVE, average variance extracted.  
 
 
 
sample size for this analysis is 588. The overall response rate is 
22.5% (588/2,613). The sample size of 588 is adequate for models 
with four constructs by Hair et al. (2006) recommended guidelines. 

As in any type of survey research, non-response bias shall be 
test. In this paper, we adopt Armstrong and Overton (1997) concept 
that suggests to test for non-response bias in mail surveys and to 
assume non-respondents to be late respondents. The dataset was 
divided into two according to the number of days from initial mailing 
until receipt of the returned questionnaire. Early respondents were 
compared with late respondents along questionnaire items of each 
of the scales and used t-test procedure finds indicate no significant 
differences between the early and late respondent group variances 
which show non-response bias is not a problem and don’t influence 
in this research. In addition, all measurement items are filled by a 
single respondent easily have Common Method Variance (CMV) 
problem (Podsakoff and Organ, 1986), which is one of the main 
sources of measurement error. Measurement error threatens the 
validity of the conclusions about the relationships between 
measures (Nunnally, 1978; Spector, 1987; Bagozzi and Yi, 1991). 
We use Harman’s single-factor to test CMV (Andersson and 
Bateman, 1997; Aulakh and Gencturk, 2000). All factors were 
extracted with the first factor accounting for 34.252% of the total 
variance. It is lower than 0.50 (Peng et al., 2006). Clearly the 
observed relationships among constructs are not largely accounted 
for by the systematic variance associated with the measurement 
technique. 
 
 
Research approaches 
 
Causality is one of explanation form of events. The prior resear-
chers used for the statements of decision makers, Neural network, 
or ask experts to suggest overall causality coefficients for each 
causal relationship (Eden et al., 1979; Caudill, 1990; Lee and Kim, 
1997). Causal relationships can also use FCM (Huff, 1990). FCM 
allows a set of identified causality coefficients to form an adjacency 
matrix and yield a simulation. This simulation enables  designers  to  

identify the most relevant design factors to enhance outcome 
variables and help the decision maker has a clear picture of 
affecting factors and their relation in the hotel performance. But this 
map is difficult to gauge their strength. And each map has less 
accuracy and reliably, the results cannot precisely describe (Kang 
et al., 2004; Lee and Ahn, 2009). For more objective method 
required to quantify the causality coefficients, build an adjacency 
matrix and indicate the significance of causal links to perform a 
FCM simulation. In this paper, we use SEM to understand the 
causality between variables or among multiple variables. 
 
 
RESULTS AND ANALYSES 
 
Reliability and validity analyses 
 
A two-step structural equation modeling was used to test 
the hypothesized model. Maximum likelihood was used 
for all parameter estimation with Amos 16. The first con-
firmatory factor analysis (CFA) is conducted to evaluate 
the measurement model for modeled constructs. CFA 
enables performance of tests regarding the reliability, 
convergent validity and discriminate validity of the mea-
surement model. To assess reliability and internal validity 
of the measurement model is examined by calculating the 
composite reliability (CR) and average variance extracted 
(AVE). As seen in Table 2, the composite reliability coef-
ficients of all the constructs are acceptable, being larger 
than 0.6 (Bagozzi and Yi, 1988; Hair et al., 1998). The 
AVE of each measure is more than 50% of the variance 
as suggested by Bagozzi and Yi (1988) and indicates that 
the variance captured by the construct is greater than the 
variance due to measurement error (Fornell and Laker, 
1981). Therefore, the internal validity of the measurement  
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Table 3. Discriminate validity coefficients a 

 

 TQM1 TQM2 TQM3 TQM4 TQM5 TQM6 TQM7 MO1 MO2 MO3 MO4 HP1 HP2 

TQM1 0.92             
TQM2 0.421 0.87            
TQM3 0.418 0.444 0.92           
TQM4 0.422 0.353 0.371 0.92          
TQM5 0.429 0.478 0.431 0.404 0.93         
TQM6 0.396 0.356 0.383 0.399 0.373 0.77        
TQM7 0.456 0.368 0.333 0.392 0.334 0.386 0.92       
MO1 0.341 0.198 0.252 0.366 0.305 0.236 0.244 0.92      
MO2 0.321 0.288 0.243 0.236 0.392 0.224 0.228 0.382 0.92     
MO3 0.185 0.136 0.129 0.174 0.170 0.100 0.187 0.301 0.314 0.92    
MO4 0.217 0.207 0.160 0.232 0.175 0.170 0.151 0.347 0.369 0.259 0.92   
HP1 0.392 0.327 0.394 0.348 0.372 0.300 0.325 0.386 0.403 0.172 0.261 0.91  
HP2 0.347 0.357 0.365 0.347 0.338 0.341 0.354 0.321 0.284 0.230 0.243 0.646 0.96 

 
a Diagonal elements (bold) are the square root of average variance extracted (AVE) between the constructs and their measures. Off-diagonal 
elements are correlations between constructs. 

 
 
 
model is adequate. 

Convergent validity is a measure of the degree which 
two observed variables to measure the same construct 
correlated and is expected when each measurement’s 
estimated pattern coefficient on its underlying construct 
factor is significant. Items have a factor loading over 0.45 
(Jöreskog and Sörbom, 1996). In this paper, the 
convergent validity result of each latent variable is 
presented in Table 2. Standardized factor loading of each 
sub-dimension is all above 0.45 and significant. There-
fore, convergent validity was achieved for all the study 
constructs. 

Discriminate validity was assessed according to Fornell 
and Larcker’s (1981) suggested approach. By examining 
AVE for each of the latent constructs and comparing this 
to the squared correlations among the constructs, the 
shared variance among any two constructs (that is, the 
square of their inter-correlation) was always less than the 
average variance explained by the construct, which 
suggests that discriminate validity has been achieved. In 
this paper the result of discriminate validity shows in 
Table 3. Given the discriminate validity, we conclude that 
all measures exhibit construct validity. Based on all of the 
reliability and validity analysis, the scale for the constructs 
appears to exhibit satisfactory measurement qualities and 
is adequate. 
 
 

FCM simulation 
 

For establishing a guideline enabling systematic approa-
ches to develop market-oriented hotel, helps the decision 
maker has a clear picture of affecting factors and their 
relation in the hotel industry. It is necessary to devise a 
systematic way to estimate the causal relationships 
among customer focus, internal/external cooperation, 
continuous      improvement,      leadership,       employee  

fulfillment, learning and process management, market 
orientation, finance and customer performance. Although 
experts can assign numbers to the causal relationship but 
it is difficult to gauge their strength and has less accuracy 
and reliability, the resulting combined map cannot 
precisely describe the actual state of the hotel perfor-
mance. For more objective method gained to quantify the 
causality coefficients to perform a FCM simulation. In this 
paper, we use SEM to understand the causality between 
variables or among multiple variables. This approach can 
validate the significance of causal links. 

SEM analysis was performed and SEM results depicted 
in Figure 2 are χ

2=2064.93, df=731, X2/df=2.82; 
GFI=0.86, RMSEA=0.056, AGFI=0.82, NFI=0.910, 
CFI=0.94, RFI=0.91, IFI=0.940, PNFI=0.86, PGFI=0.72. 
The results show in Figure 2 that the structural model 
exhibits a good fit with the data, with fit indices of fulfilling 
the respective benchmarks (Bagozzi and Yi, 1988; Doll et 
al., 1991; Hair et al., 1998) and the path coefficients for 
the model and their significance levels. Figure 2 shows 
that customer focus, internal/external cooperation, conti-
nuous improvement, leadership, employee fulfillment, 
training and process management positively affected to 
market orientation. Market orientation positively affected 
to finance and customer performance.  

The fuzzy cognitive map (FCM) yields an adjacency 
matrix where is organized in the enhancement of some 
factors causes an effect on other factors. It includes 
important information such as direct effects as well as 
indirect effects from SEM model. Table 4 shows 
adjacency matrix that is derived from the standardized 
estimates effect as suggested in Figure 2 and Table 5. 
Row factors are perceives as cause factors and column 
factors are construed as effect factors. 

Therefore, this study categorized eight factors such as 
customer focus, internal/external cooperation, continuous
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Continuous improvement 

Leadership 

Internal/External 
cooperation 

Employee fulfillment 

Learning 

Process management 

Finance performance 

Market orientation 

Customer performance 

0.24*** 

0.13* 

0.19** 

0.21*** 

0.23*** 

0.12* 

0.13* 

0.72*** 

0.66*** 

Customer focus 

 
 
Figure 2. Causal effects among factors. 
*p<0.05, **p<0.01, ***p<0.001. 
χ

2=2064.93, df=731, X2/df=2.82; GFI=0.86, RMSEA=0.056, AGFI=0.82, NFI=0.910, CFI=0.94, RFI=0.91, IFI=0.940, 
PNFI=0.86, PGFI=0.72. 

 
 
 

Table 4. Adjacency matrix. 
 

Cause 
Effect 

Market orientation Customer performance Finance performance 

Customer focus 0.24 0.17 0.16 
Internal/external cooperation 0.13 0.09 0.08 
Continuous improvement 0.19 0.13 0.12 
Leadership 0.21 0.15 0.14 
Employee fulfillment 0.23 0.17 0.15 
Learning 0.12 0.09 0.08 
Process management. 0.13 0.09 0.09 
Market Orientation - 0.72 0.66 

 
 
 
improvement, leadership, employee fulfillment, learning, 
process management and market orientation are located 
on row. Three factors such as market orientation, 
customer performance and finance performance as the 
effect side factors. The adjacency matrix shows that the 
enhancement of some factors causes an effect on other 
factors and hotel performance.  

‘What-if’ simulation is multiplying an input vector with 
adjacency matrix, which yields an ordered list of 
consequences and diagnoses. The value of each input 
vector can be 1 or 0 according to whether one element is 
enhanced or not. That is to say, what-if simulation is 
performed by depend on decision maker’s intention. 
Through what-if simulations, decision makers can identify 

a set of relevant decision variables and their acceptable 
values intended results. In this paper, there are 63 
combinations of input. The result is showed Appendix B. 
Decision makers can find which combinations of changes 
in seven design factors of TQM would lead to the most 
desirable outcomes in terms of market orientation, 
customer performance and finance performance. For 
instance, the effect of enhancing customer focus, 
internal/external cooperation, continuous improvement, 
leadership which are set in an input vector to 1: C1 = (1 1 
1 1 0 0 0 0). We start the what-if simulation. Multiply it 
with E denoting the adjacency matrix in Table 4. The 
results in the output vector: C1 * E= (0.77 0.54 0.50) =C2, 
where E is 8×3 matrix, and C2 is 3×1 matrix.  The  level  of  
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Table 5. Estimates of direct and indirect effects. 
 

Causal path  Standardized coefficient t  value 

customer focus → market orientation Direct effect 0.24 3.86 *** 
internal/external cooperation → market orientation Direct effect 0.13 2.15* 
continuous improvement → market orientation Direct effect 0.19 3.28** 
leadership →market orientation Direct effect 0.21 3.66*** 
employee fulfillment →market orientation Direct effect 0.23 3.88*** 
learning →market orientation Direct effect 0.12 2.11* 
process management → market orientation Direct effect 0.13 2.33* 
market orientation →Customer performance Direct effect 0.72 11.38*** 
market orientation →Finance performance Direct effect 0.66 10.90*** 
customer focus →Customer performance Indirect effect 0.17 - 
internal/external cooperation →Customer performance Indirect effect 0.09 - 
continuous improvement →Customer performance Indirect effect 0.13 - 
leadership →Customer performance Indirect effect 0.15 - 
employee fulfillment →Customer performance Indirect effect 0.17 - 
learning →Customer performance Indirect effect 0.09 - 
process management →Customer performance Indirect effect 0.09 - 
customer focus →Finance performance Indirect effect 0.16 - 
internal/external cooperation →Finance performance Indirect effect 0.08 - 
continuous improvement →Finance performance Indirect effect 0.12 - 
leadership →Finance performance Indirect effect 0.14 - 
employee fulfillment →Finance performance Indirect effect 0.15 - 
learning →Finance performance Indirect effect 0.08 - 
process management →Finance performance Indirect effect 0.09 - 

 

*p<0.05, **p<0.01, ***p<0.001. 
 
 
 
market orientation is 0.77. By enhancing customer focus, 
internal/external cooperation, continuous improvement, 
leadership positively affect customer performance (that is, 
the level is 0.54) and finance performance (that is, the 
level is 0.50). It shows that enhancing customer focus, 
internal/external cooperation, continuous improvement 
and leadership improve customer performance more than 
finance performance. Therefore, the purpose of the ‘what-
if’ simulation is to find the stimulus vector that may lead to 
highest customer and finance performance. It is neces-
sary to compare outcomes among input vector. Decision 
makers can also find or choice which combinations of 
changes in design factors that would lead to the most 
desirable outcomes in terms of customer and finance 
performance in their limited organization resource. For 
instance, when the number of factors that are enhanced 
is five, the result in the highest hotel performance is input 
#54. Thus, managers should focus on and invest limited 
organizational resources for customer focus, internal/ 
external cooperation, continuous improvement, 
leadership and employee fulfillment. 
 
 
Conclusions 
 
The RBV of the business can sustain a competitive 
advantage in respect of its competitors by owning  certain  

resources (Barney, 1991; Grant, 1991; Wernerfelt, 1984), 
much of the market orientation literature has emerged 
from the RBV (Gray and Hooley, 2002). Some studies 
strongly advocate that firms adopt a market orientation to 
achieve competitive advantage and market orientation 
may represent an important capability that can transform 
firm assets into superior performance (Hult and Ketchen, 
2001; Hult et al., 2005; Zhou et al., 2005). Therefore, 
building market-orientated environment will strengthen 
competitive advantages of enterprise (Barney, 1991).  
This study found that: 
 

1. Successful implementation of market orientation 
required some capability such as customer focus, 
continuous improvement, leadership, internal/external 
cooperation, employee fulfillment, learning, and process 
management that are the elements of TQM. The results 
were consistent with Zhou et al. (2008) that market 
orientation alone may not be a unique strategic resource. 
It requires some complementary resources such as lea-
dership, employees, coordination and so on (Zhou et al., 
2008). We also might posit that TQM offers a holistic and 
systematic approach to develop a work environment di-
rected to the adopting of the market orientation behaviors 
(Yam et al., 2005). 
2. A lot of controversies exist on elements made by the 
different   researchers   and   professionals   about   TQM  
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(Gehani, 1993). These elements of TQM will always be 
the guidelines to appraise the effectiveness of imple-
menting TQM and results. Nevertheless, these elements 
have different importance weights in terms of their final 
contribution to the results (Montes et al., 2003). In this 
paper, the result was showed that customer focus was 
the biggest weights to affect market orientation, customer 
performance and finance performance, follow as 
employee fulfillment and internal/external cooperation. 
3. Prior empirical results are equivocal about the relation-
ship between market orientation and performance (Gray 
and Hooley, 2002; Langerak, 2003). In this paper, we 
found that market orientation positively affected customer 
performance and finance performance. They are con-
sistent with Pelham and Wilson (1996), Slater and Naver 
(1994, 2000), Siguaw et al. (1994), Jaworski and Kohli 
(1993), Naver and Slater (1990) and Agarwal et al. 
(2003). They might be effective information acquisition, 
dissemination and sharing information produced a high 
level of market orientation which was quickly responding 
to change market conditions and lead to enhance hotel 
performance. 
4. Managers are lack ability of analyzing relation of all 
factors at the same time and usually tend to asses 
individually or two or three factors simultaneously at best 
(Kang et al., 2004). In addition, managers depend on 
subjective or nondeterministic to evaluate and determine 
the interrelationships among factors. We use FCM and 
SEM. In this paper, we found that managers could find or 
choice which combinations of changes in design factors 
that would lead to the most desirable outcomes in terms 
of market orientation and hotel performance. For 
instance, when the number of factors that were enhanced 
is five, the result in the highest hotel performance is input 
#54. Hotel managers should focus on customer focus, 
internal/external cooperation, continuous improvement, 
leadership, employee fulfillment and market orientation. 
 
 
Theoretical and managerial implications 
 
1. Current portrayals of the RBV make clear that a 
resource of competitive advantage is valuable to 
customers or enables the creation of value for customers. 
Market orientation can achieve competitive advantage 
and may enhance hotel performance. But it may not be a 
unique strategic resource and requires complementary 
resources. According to the result, hoteliers shall be 
aware that changes in consumer perception and 
competitor activities are important for the hotel. Hoteliers 
must continuously educate and train employees to detect 
and to understand such changes. Furthermore, sharing 
information of customers and competitors within the hotel 
fulfills customer needs and expectations with new 
solutions. In addition, hoteliers should more effectively 
reinforce customer focus, continuous improvement, 
leadership, internal/external cooperation, employee 
fulfillment, learning, and process management to facilitate  

 
 
 
 
the implementation of the market orientation values and 
beliefs, which will enable it to successfully respond to the 
external challenges. 
2. In this paper, the proposed map helps decision makers 
have a clear picture of building competitive advantages in 
the hotel industry, identify and assess a lot of 
hypothetical situations that might occur in reality and to 
detect a group of the most desirable outcomes in limited 
organization resource. It proves that FCM is a very 
usefully technique for capturing specify understanding of 
managers and their perceptions in the hotel industry, offer 
a lot of opportunities for objectively identifying the relative 
strength and direction of research variables and simulate 
comprehensive models which integrate practice and 
theoretical approaches. 
 
 
RESEARCH LIMITATIONS AND RECOMMENDATIONS 
 

1. For more objective method gained to quantify the 
causality coefficients and build an adjacency matrix to 
perform a FCM simulation. In this paper, we use 
questionnaire survey, respondent anonymity, meaning 
anonymity of the measurement items and Harman’s 
single-factor to eliminate and to test CMV. Beside this 
study adopt SEM to understand the causality between 
variables or among multiple variables. It suggests that the 
questionnaire could be divided into half items and filled 
out marketing directors, general managers or by multiple 
participants separately to eliminate measurement errors. 
On the other hands, more simulation results will be com-
pared the other methods can be showed in the future. 
2. Hotel business must consider environment factors’ 
moderating effects. In the future, we suggest that the 
following researcher can use FCM probe it and add more 
relevant factors in view of the hotel industry for enhancing 
customer or finance performance. 
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APPENDIX  
 

Appendix A. Questionnaire items. 
 

[1] Total quality management 

Customer focus 

1. Our activities are centered on satisfying our customers. 
2. Satisfying our customers, and meeting their expectations, is the most important thing we do. 
3. Senior executives behave in ways that lessen the importance of customers. 
 
Internal/External cooperation 

1. Managers emphasize activities that lead to a lack of cooperation between our hotel and our suppliers. 
2. Managers, supervisors, and employees from different departments work independently to achieve their own 
department’s goals. 
3. In the hotel, teamwork is commonplace - the expected way of doing business. 
4. Employees are hesitant to voice their opinions, make suggestions, or inquire about any of the actives of the hotel. 
5. In the hotel, everyone participates in improving our products, services, and processes. 
 
Continuous improvement 

1. Employees usually don’t get an opportunity to suggest changes or modifications to existing processes. 
2. The hotel encourages continual study and improvement of all its products, services and processes. 
3. The hotel has received recent compliments and recognition for improving its products/services/processes. 
 
Leadership 

1. Senior executives share similar beliefs about the future direction of this organization. 
2. Activities and investments that have long-term benefits receive little support from management. 
3. Managers and supervisors rarely allow employees to take necessary action on their own. 
4. Senior executives anticipate change and make plans to accommodate it. 
 
Employee fulfillment 
1. My work duties and responsibilities contribute little to satisfying my need to create quality products/services. 
2. I like my job because I’m doing what I want to do. 
3. Employees in the hotel are dedicated to their jobs. 
 
Learning 

1. Managers and supervisors ensure that all employees receive training that helps them understand how and why 
the hotel does what it does. 
2. Managers and supervisors participate in specialized training on how to conduct business, whether dealing with 
employees or external customers. 
3. Many employees in the hotel do not possess sufficient knowledge about the basics of our industry. 
4. Few employees in the hotel understand the basic processes used to create our products/services. 
 
Process management 

1. Preventing defective products/services from occurring is a strong attitude in the hotel. 
2. The processes used in the hotel do not include in-process measures of quality. 
3. The processes for designing new products/service in the hotel ensure quality. 
4. Explaining the variation in processes is rarely used as an analysis technique in the hotel. 
5. Senior executives look at the total costs of products and service, including indirect an overhead costs. 
6. Managers and supervisors understand how to motivate employees and encourage them to perform at their highest 
levels. 
 
[2] Market orientation 

 Information generation  

1. We are fast to detect changes in our customers’ product preferences. 
2. We are fast to detect fundamental shifts in our industry (e.g., competition, technology).). 
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Information dissemination 

1. When something important happens to major customers, the whole hotel knows about it shortly. 
2. When one unit finds out something important about competitors, it is fast to alert other units. 
 
Shared interpretation 

1. We develop a shared understanding in our hotel of the available market information. 
2. We develop a shared understanding in our hotel of the implications of a marketing activity. 
 
Customer performance 

1. Customer is loyal. 
2 Customer is satisfied. 
3 Our products/service bring for customer lifetime value. 
4 Customer is willing to retain. 
 
Finance performance 

1. Our market share is growth. 
2. Our sales are growth. 
3. Our selling cost is reducing. 
4. Our ROI is growth. 
 
 
 
Appendix B. Inference results using various input cases. 
 

Stimuli vectors 
Changes in design factors  Outputs 

TQM1 TQM2 TQM3 TQM4 TQM5 TQM6 TQM7  MO CP FP 

Input#1 1 0 0 0 0 0 0  0.24 0.17 0.16 
Input#2 0 1 0 0 0 0 0  0.13 0.09 0.08 
Input#3 0 0 1 0 0 0 0  0.19 0.13 0.12 
Input#4 0 0 0 1 0 0 0  0.21 0.15 0.14 
Input#5 0 0 0 0 1 0 0  0.23 0.17 0.15 
Input#6 0 0 0 0 0 1 0  0.12 0.09 0.08 
Input#7 0 0 0 0 0 0 1  0.13 0.09 0.09 
Input#8 1 1 0 0 0 0 0  0.37 0.26 0.24 
Input#9 1 0 1 0 0 0 0  0.43 0.30 0.28 
Input#10 1 0 0 1 0 0 0  0.45 0.32 0.30 
Input#11 1 0 0 0 1 0 0  0.47 0.34 0.31 
Input#12 1 0 0 0 0 1 0  0.36 0.26 0.24 
Input#13 1 0 0 0 0 0 1  0.37 0.26 0.25 
Input#14 0 1 1 0 0 0 0  0.32 0.22 0.20 
Input#15 0 1 0 1 0 0 0  0.34 0.24 0.22 
Input#16 0 1 0 0 1 0 0  0.36 0.26 0.23 
Input#17 0 1 0 0 0 1 0  0.25 0.18 0.16 
Input#18 0 1 0 0 0 0 1  0.26 0.18 0.17 
Input#19 0 0 1 1 0 0 0  0.4 0.28 0.26 
Input#20 0 0 1 0 1 0 0  0.42 0.30 0.27 
Input#21 0 0 1 0 0 1 0  0.31 0.22 0.20 
Input#22 0 0 1 0 0 0 1  0.32 0.22 0.21 
Input#23 0 0 0 1 1 0 0  0.44 0.32 0.29 
Input#24 0 0 0 1 0 1 0  0.33 0.24 0.22 
Input#25 0 0 0 1 0 0 1  0.34 0.24 0.23 
Input#26 0 0 0 0 1 1 0  0.35 0.26 0.23 
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Input#27 0 0 0 0 1 0 1  0.36 0.26 0.24 
Input#28 0 0 0 0 0 1 1  0.25 0.18 0.17 
Input#29 1 1 1 0 0 0 0  0.56 0.39 0.36 
Input#30 1 1 0 1 0 0 0  0.58 0.41 0.38 
Input#31 1 1 0 0 1 0 0  0.6 0.41 0.39 
Input#32 1 1 0 0 0 1 0  0.49 0.35 0.32 
Input#33 1 1 0 0 0 0 1  0.5 0.35 0.33 
Input#34 0 1 1 1 0 0 0  0.53 0.37 0.34 
Input#35 0 1 1 0 1 0 0  0.55 0.39 0.35 
Input#36 0 1 1 0 0 1 0  0.44 0.31 0.28 
Input#47 1 1 1 0 0 0 1  0.69 0.48 0.45 
Input#48 0 1 1 1 1 0 0  0.76 0.54 0.49 
Input#49 0 1 1 1 0 1 0  0.65 0.46 0.42 
Input#50 0 1 1 1 0 0 1  0.66 0.46 0.43 
Input#51 0 0 1 1 1 1 0  0.75 0.54 0.49 
Input#52 0 0 1 1 1 0 1  0.76 0.54 0.50 
Input#53 0 0 0 1 1 1 1  0.69 0.50 0.46 
Input#54 1 1 1 1 1 0 0  1 0.71 0.65 
Input#55 1 1 1 1 0 1 0  0.89 0.63 0.58 
Input#56 1 1 1 1 0 0 1  0.9 0.63 0.59 
Input#57 0 1 1 1 1 1 0  0.88 0.63 0.57 
Input#58 0 1 1 1 1 0 1  0.89 0.63 0.58 
Input#59 0 0 1 1 1 1 1  0.88 0.63 0.58 
Input#60 1 1 1 1 1 1 0  1.12 0.8 0.73 
Input#61 1 1 1 1 1 0 1  1.13 0.89 0.74 
Input#62 0 1 1 1 1 1 1  1.01 0.72 0.66 
Input#63 1 1 1 1 1 1 1  1.25 0.89 0.82 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


