
International Journal of Management and Applied Science, ISSN: 2394-7926 Volume-1, Issue-7, Aug.-2015 

Apply MCDM To Explore The Determinants Affecting Taiwan Banking Performance: Based On The Perspectives Of Balanced Scorecard 
 

120 

APPLY MCDM TO EXPLORE THE DETERMINANTS AFFECTING 
TAIWAN BANKING PERFORMANCE: BASED ON THE 

PERSPECTIVES OF BALANCED SCORECARD 
 

1CHENG, 2YU-JEN, 3HUANG, 4SHIH-HAO 
 

1,2National University of Kaohsiung, ROC Institute of Business and Management Assistant professor 
3,4National University of Kaohsiung, ROC Institute of Business and Management Master student 

700, Kaohsiung University Road, Nanzih District, 811, Kaohsiung, Taiwan, R.O.C. 
 
Abstract - This research adopts the four perspectives of balanced scorecard as a framework to posit those factors that affect 
banking performance. The hybrid model that combines decision making trial and evaluation laboratory (DEMATEL) and 
analytic network process (ANP) is employed to confirm the interrelationship between each perspective and factor and 
measure the relative importance of each factor. This research also establish the strategy map for describing how banks can 
create value by connecting strategic objectives to clarify the causes and effects relationship among the factors. 
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I. INTRODUCTION 
 
Financial institutions in Taiwan can be categorized 
into banks, credit cooperative associations, credit 
departments of farmers' and fishermen's associations, 
securities, trust and investment companies, insurance 
companies. Banks normally serve as the main 
financial institutions. Since the 1990s, under the 
financial deregulation policy mushrooms the 
establishment of private banks. The excessive 
opening of new banks results in fierce competition 
among commercial banks. Under such the 
competitive, circumstance, the banks tend to shrink 
the interest rate spread to maintain their market shares, 
thus further lessens their profit. 
To solve of overbanking problem, the Taiwan 
government conducted a series of financial reforms, 
including promulgated (1) the Financial Institutions 
Merger Act is passed in 2000 to regulate the merger 
of financial institutions, expand economic of scale 
and scope, and enhance the operational efficiency of 
existing financial institutions; yet, some independent 
banks insist their original operation style to focus on 
the niche market. (2) the Financial Holding Company 
Act in 2001 to consolidate the supervision of 
cross-financial industry and promote the synergy of 
financial markets. Even the banking industry can be 
easily separated as financial-holding companies and 
nonfinancial-holding banks, the operation 
performance is varied. As mentioned previously, 
banking industry plays an important role of financial 
intermediate in the country's economic activities. 
Thus, the related issues of banking performance 
motivate a lot of scholars to study. Some of them 
apply the balanced scorecard to explore that, i.e., Wu 
(2011) distinguishes banking industry from four 
perspectives (Financial, Customer, Internal business 
process, and Learning and growth) by the balanced 
scorecard to explore its performance. This chapter 
adopts Wu's classification and reviews past 
researches about banking performance. 

The balanced scorecard –Kaplan and Norton (1992) 
observe that traditional measures of financial indexes 
can only provide a confined and imperfect picture of 
business performance, and that the dependence on the 
financial data restrains the value creation of future 
business. Kaplan and Norton (1992) therefore 
propose the balanced scorecard from four 
perspectives (finance, customer, internal business 
process, and learning and growth) to complement the 
traditional financial measures. Through the balanced 
development of the four aforementioned perspectives 
mentioned above, the company not only keeps the 
measure of financial perspectives but also prompts 
the measure of the elements of the performance 
motivation toward the financial goals directly or 
indirectly, so that the company can pursue the growth 
and consider the development of future at the same 
time (Kaplan and Norton, 1996; Gumbus and Lyron, 
2002). 
Furthermore, Kaplan and Norton (2004) created a 
tool of management, strategy map, which companies 
can use it to convert intangible assets into tangible 
outcomes with an unprecedented degree of clarity and 
precision. 
Banking performance in financial measure –Wu 
(2011) concludes that there are six factors (i.e., 
operating revenues, debt ratio, return on assets, 
earnings per share, profit margin, and return on 
investment) can be used to evaluate banking 
performance. Chen (1999) applies in-depth interviews 
to research the banking performance measurement by 
the balance scorecard and finds that asset utilization 
efficiency, capital allocation analysis, earnings 
achievement ratio, profitability, and rate of return can 
be used as the indicators of financial perspective. Li 
and Zhang (2013) indicate that there are 
diversification benefits of the increase in non-interest 
income by analyzing the data from the Chinese 
banking industry in 1986–2008. 
Banking performance in customer –In some studies, 
customer satisfaction is indicated that is positive and 
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statistically significant associated with short-term and 
longer-term future performance. The results also 
showed that the enterprises with higher-level 
customer satisfaction can increase higher profitability 
( Duncan and Elliott, 2004; Mohammed and Tony, 
2006; Ho, 2009 ). Jose (2000) also indicates that 
customer loyalty, customer satisfaction and service 
quality are some of the most important concepts in 
the marketing of banking. 
Banking performance in internal business process –In 
order to achieve competitive advantage, internal 
business process must be different from the 
organization's rivals or perform in a superior way 
(Litter et al., 2000; Škrinjar et al., 2008). Wu et al. 
(2010) also think that banks can evaluate 
organizational performance on the basis of innovation 
in system programming, certification of a financially 
integrated professional platform, and management 
stratum support in the perspective of internal business 
process. Some indexes of internal business process 
(i.e., new service items, rationalized forms and 
processes, sales performance, and management 
performance) were selected to evaluate banking 
performance (Wu, 2009). 
 
Banking performance in learning and growth –Sim et 
al. (2010) indicate that if employees have the ability 
of diagnosing and responding to complaints of 
customer, the negative effects of a service failure will 
be reduced. Therefore, management should make 
frontline employees to have trained, that would help 
to enhance repurchase behavior and brand loyalty and 
improve performance. Davis and Albright (2004) 
employ empirical analysis to investigate the impact of 
the balanced scorecard on a banking institution's 
financial performance. The conclusion of that study is 
business train employees with customer service, 
office technology efficiency, product offerings, and 
sales techniques can enhance employee's ability to 
recognize customer needs, cross-sells, referrals, and 
customer service. This article adopts a hybrid of 
DEMATEL and ANP methodology to investigate the 
factors that affect banking performance. The 
remainder of this article is organized as follows: 
Section 2 introduces the research methodology 
(DEMATEAL-based) and research procedure. The 
research results are shown in section 3. Conclusion 
will be summarized in section 4. 
 
II. RESEARCH METHODOLOGY 
 
This research adopts the hybrid MCDM (Multiple 
Criteria Decision Making) model  that was proposed 
by Ou Yang et al. (2008) to confirm the 
interrelationship between each perspective and factor 
and measure the relative importance of each factor. 
Then, the results are applied to construct the strategy 
map for describing how banks can create value by 
connecting strategic objectives to clarify the causes 
and effects relationship among the factors.  

2.1 Set up Research Architecture 
The DANP applies DEMATEL to investigate 
interdependences between factors of banking 
performance and then incorporates ANP to evaluate 
the priority of factors. The factors in each perspective 
are concluded from past literature and interview with 
experts, showing as Table 1. 
 

Table 2.1 factors description 

 
 
2.2 Create the Questionnaires 

Two pair-wise comparisons questionnaires are 
created for the data collection by interviewing with 
senior managers of banking institutions. One is 
created for collecting the cause-effect relationship 
among the four perspectives. The other is created for 
deriving the relative importance of each factor.  
2.3 Data Processing Steps 

The steps of processing the received data 
summarize as follows: 
Step 1: Calculate the direct relation matrix  

At the beginning, the respondents are asked by 
pair-wise comparisons questions to derive the degree 
of direct influence. Calculate the direct relation 
matrix: 
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Each element of direct-relation matrix
kD , denoted 

by k
ijd , shows the initial direct effects that each 

criterion exerts on and receives from other factor. 
Then, the average matrix A is calculated by the mean 
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of the same factor in the various direct matrices of the 
respondents. 
Step 2: Normalizing the direct-relation matrix. 

On the base of the direct-relation matrix A , the 
normalized direct-relation matrix X can be obtained 
through formulas  

                 (2) 
Step 3: Derive the total-relation matrix.  

The total relation matrix T  can be acquired by 
Eq. (3), in which the I is denoted as the identity 
matrix. Matrix T  is the direct/indirect matrix. The 
factors ij of matrix T denotes the direct and indirect 
influence from factor i to factor j. 

    12 ...lim 
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Step 4: Calculate the causal diagram. 
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  Vector D and vector R, a level of influence and a 
level of relation are defined as formula (4), 
respectively denote the sum of columns and the sum 
of rows from total relation matrix  

nnijt


T . The 

value of ( ii RD  ) is called prominence and indicates 
the strength of influence both dispatch and receipt. A 
higher value of ( ii RD  ) means that the perspective 
plays a central role and has a stronger connection 
with the other factors, it is presumed to have higher 
priority. Similarly, the value of (

ii RD  ) is called 
relation and indicates the prioritization of factors. A 
higher value of ( ii RD  ) means that this factor has a 
stronger influence on other factors than the influence 
it receives from them and it is assumed to have the 
lower priority (Li and Tzeng, 2009; Wu, 2010).  
Step 5: Weight measurements by integrating 
DEMATEL and ANP 
  Originally, the first step of the ANP is to compare 
the criteria in whole system to form the super-matrix. 
The general form of the super-matrix can be 
described as Eq. (5) 





































nnnn

n

n

e
e

e

e
e

e

e
e

e

ee
n

eeee

WWW

WWW

WWW

c

c

c

ccc

n

n

nnm

m

m

nnmnnm





















21

22221

11211

2

2

1

21

2

1

22

21

22

12

11

11

122211111

W
         (5) 

where nc denotes the nth cluster, nme denotes the 
mth element in nth cluster, and 

ijW is the principal 
eigenvector of the influence of the elements 
compared in the jth cluster to the ith cluster. In 
addition, if the jth cluster has no influence to the ith 
cluster, then  0ijW . 
Step 6: Obtain the weighted supermatrix by 

multiplying the normalized matrix which is derived 
according to the DEMATEL technique. 
Because the influence degrees between factors in the 
total influence matrix 

T  are different, all factors of 
the total-influence matrix 

T  should be normalized. 
The normalized total-influence matrix 

sT  is 
represented as follows: 
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where ./ iij

s
ij dtt  . 

Furthermore, the weighted super-matrix wW  such as 
formula (8) can be calculated by multiplying the 
unweighted super-matrix W and the normalized 
total -in fluence matrix

sT .That  i s WTW  sw
. 
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Step 7: Limit the weighted supermatrix by raising it 
to a sufficiently large power ,k  as Eq. (9) 

Finally, the weighted super-matrix can be raised to 
limiting powers such as formula (9) until it has 
converged and become a long-term stable 
super-matrix to obtain the global priority vectors or 
called the DANP weights (Ou Yang et al., 2008).  

k
wk

W


lim                                  (9) 

 
III. RESEARCH RESULTS 
 
3.1 Measuring relationships among perspectives 

Firstly, eight senior managers of banking 
institutions were inquired via DEMATEL 
questionnaires regarding the direct influence among 
the four perspectives and selected factors. Each 
questionnaire was mapped into a matrix according to 
the four perspectives on the balance scorecard. Then, 
the initial direct influence matrix A of the four 
perspectives for banking performance can be obtained 
by averaging all eight matrixes. 

 
Table 3.1 The initial direct influence matrix A of the four 

perspectives 
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From the previous procedure, The normalized 
direct influence matrix X and the total influence 
matrix T can be calculated by Eq. (2) and Eq (3), the 
total influence matrix T  is listed as 

 
Table 3.2 The total influence matrix T of the four perspectives 

 
 

Adopting equations (4), the gives and received 
influences of the four perspectives are calculated 
based on matrix T, and presented in Table 3.3. 
 

Table 3.3 The gives and received influences of the four 
perspectives 

 
 
The results reveal that financial perspective with the 
highest (

ii RD  ) value presents the strongest 
relationship with other perspectives and is located in 
the central role. The learning and growth perspectives 
with the highest (

ii RD  ) value shows the strongest 
influence on the other perspectives, and therefore is 
the main factor among the perspectives; whereas, the 
financial perspective with the lowest (

ii RD  ) value 
receives the strongest influence from the other 
perspectives and is called the main effect factor. In 
other words, the learning and growth perspective is 
the most influential source, and the financial 
perspective is most strongly influenced by the other 
perspectives. 
 
3.2 A strategy map of banking 
  A strategy map can be constructed from Table 4.4 
and shown as Fig. 3.1. A threshold value should be 
decided to eliminate trivial relations which are 
derived from DEMATEL analysis when strategy map 
established (Liou et al., 2008). In this research, the 
threshold value is computed from the elements of 
matrix T by  ijt /16 = 0.9964. Furthermore, the 
second quartile (0.875) and third quartile (1.169) are 
set as a standard to separate weak and strong influence 
from perspectives. 

 
Fig.  3.1 A strategy m ap of the  four perspectives fo r ba nking 
(Thre shold : 0 .9964;  Weak     0.875~  1.169; Strong    1 .1 .169~  1 .6 1) 
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3.3 Weight measuring among factors  

The weights of factors that affect banking 
performance are derived by using the 
DEMATEL-ANP combination. As mentioned 
previously, the total influence matrix T of the 16 
selected factors can be computed, respectively, 
presented as Table 3.4(See Appendix). The dynamic 
influence relationship between factors can be gained 
by constructing its degree of importance in 
unweighted super matrix(Table 3.5, See Appendix). 
Furthermore, the weighted super-matrix wW  is 
calculated by multiplying the unweighted 
super-matrix W and the normalized total-influence 
matrix T can be established based on the degree of 
influence of each dimension. The limiting super 
matrix is used to derive the weight of each factor, as 
illustrated in Table 3.6 (See Appendix). 

 
3.3 The ranking of the factors  

From the limiting supermatrix, the global weights 
of perspectives and local weights of factors are 
rearranged in Table 3.7 (See Appendix). From Table 
3.7, this research utilizes the top five and least three 
factors to discuss. The discussions of top five factors 
are shown as follows:1. Profit margin: How to create 
profit margin and maximize the enterprise value are 
the most important things for banking performance. 2. 
Non-interest income: After a series of financial 
liberalization and restructuring, it becomes more 
competitive and less profitable in banking industry. In 
order to maintain profitability, banks depend more on 
the incomes from non-interest incomes such as fees 
charged for deposit services, processing loans, card 
services, and other services. Banks can remain 
profitable and competitive to enhance the profit 
margin by more non-traditional financial businesses. 
3. Interest income: Although the incomes from 
traditional business that are interest incomes were 
squeezed because of low interest rates. Most of a 
bank’s operating income is generated by interest on 
its assets, particularly loans. 4. Customer satisfaction: 
Product and service improvements indeed were 
associated with customer perceptions, which led to 
beneficial customer behaviors such as repurchase and 
profitability. 5. Market share rate: Enhancing market 
share rates not only increases market dominance to 
gain a higher profit margin, but also expands 
economies of scale and scope to have the ability and 
willingness to create new products or service. The 
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discussions of least three factors are shown as: 1.
 Responses of customer service: Customer 
pursues the substantial benefit rather than good 
service provided by banking. 2. E-banking: Small 
amounts of payments by E-banking cannot provide 
higher profit margin for banks. 3. Capital adequacy 
ratio: All banking institutions in Taiwan are requested 
to comply with the regulation set by the government 
and requires that the total capital ratio must be no 
lower than eight percent by the Basel II. Thus, the 
result implies that there are no significant differences 
in the capital adequacy ratio factor.  
 
CONCLUSION 
 
Since the 1990s, under the financial deregulation 
policy mushrooms the establishment of private banks. 
To cope with the overbanking problems, the Taiwan 
government conducted a series of financial reforms. 
Even the banking industry can enhance the 
operational efficiency through merging or acquiring 
other financial institutions or consolidating the 
supervision of cross-financial industry to derive the 
synergy of financial markets. The operation 
performance is varied.  

To explore and discuss the factors that affect 
banking performance in Taiwan banking industry, this 
research firstly employs the four perspectives of 
balanced scorecard as a framework to posit those 
factors by related literature and expert opinions. Then, 
this research adopts the hybrid MCDM (Multiple 
Criteria Decision Making) model to confirm the 
interrelationship between each perspective and factor 
and measure the relative importance of each factor.  

The research results show that the perspective of 
finance presents the strongest relationship with the 
other perspectives and is located in the central role. 
The perspective of learning and growth shows the 
strongest influence on the other perspectives and 
plays the main cause factor among the perspectives. 
The ranking of the factors is derived by ANP 
approach. All of the factors in the perspective of 
finance have the highest weight among sixteen 
factors. It means maximizing profit and persuading 
the revenue growths in banking industry are 
considered to be the prioritized for banking 
performance.  

Finally, the results are applied to construct the 
strategy map for presenting that banks managers 
should not only focus on management of finance, but 
also highlight the other perspectives. Managers 
emphasize on the perspective of learning and growth 
not only can improve the profession and response 
abilities of employees to increase the core 
competitiveness and effectively but also enhance the 
relationship of customer and performance of finance. 
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