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ABSTRACT  
 
In recent years, India’s service industry is developing rapidly. The objective of the study is to explore the 

dimensions of customer perceived service quality in the context of the Indian banking industry. In order to 

categorize the customer needs into quality dimensions, Factor analysis (FA) has been carried out on 

customer responses obtained through questionnaire survey. Analytic Hierarchy Process (AHP) is employed 

to determine the weights of the banking service quality dimensions. The priority structure of the quality 

dimensions provides an idea for the Banking management to allocate the resources in an effective manner 

to achieve more customer satisfaction. Technique for Order Preference Similarity to Ideal Solution 

(TOPSIS) is used to obtain final ranking of different branches. 
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1. INTRODUCTION 
 

Banking sector in India is sound, adequately capitalized and well-regulated. It has always been 

one of the most preferred destinations for employment. In this decade, this sector has emerged as 

a sunrise sector in Indian economy. A large number of people are engaged with this sector from 

staff to executive level to operate the whole system .The major challenge to this sector at present 

is to ensure expected quality of service that the customer wishes. 

 

Factor analysis is one of the very useful techniques to summarize a large amount of data in a 

manageable way. Factor analysis attempts to identify underlying variables, or factors, that explain 

the pattern of correlations within a set of observed variables. Factor analysis is often used in data 

reduction to identify a small number of factors that explain most of the variance observed in a 

much larger number of manifest variables. It may used to define a relationship among sets of 
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many interrelated variables to be examined and represented in terms of a few underlying factors. 

This technique is applicable to identify the underlying dimensions or factors that explain the 

correlations among a set of variables. Factor analysis can be employed to determine the brand 

attributes that influence customer choice. In the current study this technique is used to determine 

the factors that influence the quality of banking service. The overall banking service is 

interdependent on the service attributes. The quality of those service attributes dominates the 

satisfaction of overall service of customer and this relationship can be depicted through a linear 

model stating overall satisfaction as dependent and others service attributes as independent 

variable. 

 

Analytic hierarchy process (AHP) is a structured technique for organizing and analyzing complex 

decisions .It is a multi-criteria decision making (MCDM) technique proposed by Saaty. It is a 

theory of measurement through pair wise comparisons and relies on the judgments of experts to 

derive priority scales. It is the scale that measure intangibles in relative terms. The comparisons 

are made using a scale of absolute judgments that represents, how much more one element 

dominates another with respect to a given attribute. The judgments may be inconsistent, how to 

measure inconsistency and improve the judgments, when possible to obtain better consistency is a 

concern of the AHP. The derived priority scales are synthesized by multiplying them by the 

priority of their parent nodes and adding for all such nodes. 

 

Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) was set forth by Hwang 

and Lin (1987). In this technique, “n” different alternatives are evaluated by “m” different 

attributes, the attributes being common to all the alternatives. The method belongs to MCDM 

(Multiple Criteria Decision Making) group of methods and identifies solutions from a finite set of 

alternatives based upon simultaneous minimization of distance from an ideal point and 

maximization of distance from a negative ideal point. Hence ranking of different alternatives can 

be done with the help of TOPSIS methodology. 

 

2. METHODOLOGY 
2.1 Factor analysis 
 

Factor analysis is carried out with a view to reduce the list of customer attributes. The data 

received from the questionnaire survey was carried out using statistical package for social 

sciences (SPSS) version 16.0. The factor analysis begins with the correlation matrix, in which the 

inter-correlations between the studied variables (customer attributes) are presented. The sample 

adequacy for the response data is examined through KMO and Bartlett’s tests. Communalities are 

determined and rotated component matrix is prepared. Scree plot is obtained for the data to 

identify the appropriate factors. Factors obtained through factor analysis are grouped and AHP 

methodology is employed to find out the weights. 

 

2.2 Analytical hierarchy process 
 

Step 1: Establishment of pair-wise comparison matrix 

 

Setup the pair-wise comparison matrix of order n n×  consists of n elements (requirements) in 

the rows and columns whose priorities are to be determined. 
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Step 2: Perform pair-wise comparisons of all the elements. 

                                                   

Table 1.Saaty’s scale 

 

 

This comparison scale enables the decision-maker to incorporate experience and knowledge 

intuitively and indicate how many times an element dominates another with respect to the 

criterion. The decision-maker can express his preference between each pair of elements verbally 

as equally preferred, moderately preferred, strongly preferred, very strongly preferred and 

extremely preferred. These descriptive preferences would then be translated into numerical values 

1, 3, 5, 7, 9 respectively, with 2, 4, 6 and 8 as intermediate values for comparisons between two 

successive judgments. Reciprocals of these values are used for the corresponding transposed 

judgments. For a matrix of order n , ( )1 / 2n n − comparisons are required. After the pair-wise 

comparisons are completed, proceed for the next step to estimate the Eigen values of the matrix.  

 

Step 3: Estimation of the Eigen values of the matrix 

 

In this method, first sum the values in each column of the pair-wise comparison matrix and then 

divide each element in a column by the sum of its respective column. The resultant matrix is 

termed as the normalized pair-wise comparison matrix. Finally sum the elements in each row of 

the normalized pair-wise comparison matrix and divide the sum with the number of elements. 

The result of this computation is referred to as the priority matrix and is an estimation of the 

Eigen values of the matrix. 

 

Step 4: Checking the consistency of pair-wise judgments 

 
In order to verify the consistency of the pair-wise comparison matrix, Saaty proposed consistency 

index (CI) and consistency ratio (CR). The CI and CR are defined as follows. 

 

CI = 
	������	���  ; 

                                                            CR =  
		.�			�.�		 

 Where 
��� = maximum principal Eigen value of the comparison matrix 

               n    = number of elements (order of the pair-wise comparison matrix) 

 

Intensity of 

Importance 
Interpretation 

1 Requirement i and j are of equal value. 

3 Requirement i has a slighter higher value than j 

5 Requirement i has a strongly higher value than j 

7 Requirement i has a very strongly higher value than j 

9 Requirement i has an absolute higher value than j 

2,4,6,8 These are intermediate scales between two adjacent judgments 

Reciprocals If requirement i has lower value than j 
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The value of 
��� is obtained by first multiplying the pair-wise comparison matrix with the 

priority matrix. Then divide the first element of the resulting matrix by the first element of the 

priority matrix, the second element of the resulting matrix by the second element in the priority 

matrix, and so on. A single column matrix is obtained and the average of the elements of the 

matrix gives the value of
 

��� . The RI in the above equation represents the average consistency 

index for numerous random entries of same-order reciprocal matrices. The values of RI for 

matrices of order n are given in table 2 

 

Table 2.Average value of RI for corresponding matrix order (Saaty, 1980) 

 

n RI n RI n RI n RI 

1 0 5 1.12 9 1.45 13 1.56 

2 0 6 1.24 10 1.49 14 1.57 

3 0.58 7 1.32 11 1.51 15 1.59 

4 0.90 8 1.41 12 1.48   

                    

If CR ≤ 0.1, then the estimate is accepted; otherwise, a new comparison matrix is solicited until 

CR ≤ 0.1 (Chang et al., 2007) 

 

In the present work, AHP is integrated with Factor analysis and TOPSIS to determine the priority 

structure of customers’ service quality attributes and ranking of different banks. 

 

2.3 Technique for order preference similarity to ideal solution (TOPSIS)  
 

Step-1: Construct normalized decision matrix by using the formula, 

                  rij = 

���		(	∑ ���� 	)� �/�		   for i = 1,2,….,m ; j = 1,2,…,n 

Step-2: Construct the weighted normalized decision matrix. Multiply each column of the 

normalized decision matrix by its associated weight. An element of the new matrix is: 

 

vij = wj * rij 

 

Step-3: Now determine the positive ideal and negative ideal solutions using, 

 
          Positive ideal solution   : Vj

*  =  
{ max	( vij) } 

 

                                                Negative ideal solution   : Vj′  =  
{ min	( vij) } 

 

Step-4: Calculate the separation measures for each alternative. The separation from the ideal 

alternative is: 

Si
* 
=[	∑ ( !"#	  vij

 
– vj

* 
)

2 
]

1/2 
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Similarly, the separation from the negative ideal alternative is: 

Si′    = [ ∑ (  !"# vij – vj′ 
)

2 
]

1/2 

Step-5: Calculate the relative closeness to the ideal solution Ci* and the corresponding ranks of 

different Branches: 

Ci
*
 =   

$�%$�%&$�∗ ; 0 < Ci
*
< 1 

3. CASE STUDY 
3.1 Questionnaire survey  
 

In view of demonstrating methodology, a case study has been undertaken in 4 branches of State 

Bank of India, Visakhapatnam. After several discussions made with the experts in the quality 

service, a questionnaire was developed on the expectations of the customers from 5 dimensions of 

service quality namely Reliability, Responsiveness, Assurance, Empathy and Tangibles. The 

questionnaire was administrated to 150 customers in each branch (Hair et al.,1995). After 

receiving their comments, the questionnaire on customer attributes was revised and finalized. The 

respondents were asked to indicate the degree of importance of the customer attributes (variables 

from Q1 to Q30) in terms of a five - point Likert scale(1-Low,2-Average,3-Good,4-VeryGood,5-

Excellent). To make the study broader, respondents with age greater than 18 years familiar with 

the use of all modern technologies were chosen. Customers who don’t have time or not willing 

are omitted. People who come to bank on behalf of actual customers are omitted from the study. 

A total of 624 responses were received from the respondents and in which 46 responses are 

invalid as the respondents filled the questionnaires not properly. However, 578 responses were 

considered to carry out the factor analysis. The sample questionnaire is presented below: 
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Table 3.Sample questionnaire 

 

 
 

 

 



International Journal of Managing Value and Supply Chains (IJMVSC) Vol. 6, No. 4, December 2015 

71 

3.2 Performing Factor Analysis 

 
Factor analysis is carried out with a view to reduce the list of customer attributes. Kaiser-Meyer 

Olkin measure of sampling adequacy (KMO) and Bartlett’s test of Sphericity were used to 

examine the appropriateness of the factor analysis. In this work, the factor analysis of the data 

received from the questionnaire survey was carried out using statistical package for social 

sciences (SPSS) version 16.0. The Bartlett’s test produces a χ
2
 of 3625 with a significance level 

of 0.000, which shows that the sample taken from the total population under study is adequate. 

The KMO test produces a measure of 0.627, which further confirms that the adequacy of the 

sample. The test results are shown in the table 4. The results obtained from the Bartlett’s test and 

KMO test also indicate the suitability of the application of the factor analysis. Hence factor 

analysis is considered as an appropriate technique for further analysis of the data. 

 
Table 4.Result of KMO and Bartlett’s test 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.627 

 

Bartlett's Test of Sphericity 

Approx. Chi-Square 3.625E3 

Df 435 

Sig. .000 

.  
In the language of the factor analysis the proportion of the variance of the particular variable that 

is due to common factors (shared with other variables) is called communality. Initial 

communalities are estimates of the variance in each variable accounted for by all components or 

factors. Extraction communalities are estimates of the variance in each variable accounted for by 

the factors (or components) in the factor solution. Small values indicate variables that do not fit 

well with the factor solution, and should possibly be dropped from the analysis.  

 

        Table 5.Communalities 

 

Question Initial Extraction 

Q1 1.000 .730 

Q2 1.000 .758 

Q3 1.000 .604 

Q4 1.000 .753 

Q5 1.000 .534 

Q6 1.000 .608 

Q7 1.000 .649 

Q8 1.000 .668 

Q9 1.000 .639 

Q10 1.000 .575 

Q11 1.000 .663 

Q12 1.000 .768 
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Q13 1.000 .600 

Q14 1.000 .596 

Q15 1.000 .638 

Q16 1.000 .671 

Q17 1.000 .728 

Q18 1.000 .705 

Q19 1.000 .611 

Q20 1.000 .582 

Q21 1.000 .741 

Q22 1.000 .630 

Q23 1.000 .742 

Q24 1.000 .708 

Q25 1.000 .655 

Q26 1.000 .604 

Q27 1.000 .656 

Q28 1.000 .654 

Q29 1.000 .673 

Q30 1.000 .610 

                       

 

A Scree Plot is a simple line segment plot that shows the fraction of total variance in the data as 

explained. A Scree plot is shown in figure 1 which indicates the Eigen values against the number 

of factors in order of extraction.  

 

Figure 1.Scree Plo 

 

 

 



International Journal of Managing Value and Supply Chains (IJMVSC) Vol. 6, No. 4, December 2015 

73 

Table 6.Rotated Component matrix  

 
From the table 6, the factors obtained through factor analysis are grouped from 1 to 5 are labeled 

as Customer Service, Physical Features, Banking Facilities, System  and Executive Innovation  

respectively and are summarized in the table 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

                                           Component 

Question 1 2 3 4 5 

Q14 .676     

Q25 .626     

Q22 .563     

Q24 .559     

Q5 .413     

Q9  .564    

Q20  .536    

Q10  .519    

Q23  .465    

Q6   .584   

Q18   .534   

Q8   .434   

Q21   .416   

Q7    .612  

Q11    .539  

Q28    .538  

Q29    .474  

Q30    .418  

Q16     .645 

Q3     .569 
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Table 7.List of customer needs 

 

3.3 Analytic hierarchy process (Branches) 
3.3.1 Customer Service 

 
The brainstorming sessions conducted with the experts in the field of banking sector to prepare 

the pair-wise comparison matrix of different branches with respect to customer service 

perspective. The pair-wise comparison matrix of the customer service of different branches are 

shown in table 8 

 

                                     

 

 

 

 

Sl.No Variables in the questionnaire 
Factors 

(Customer needs) 

1 

Employees attention to the customer (Q14) 

Customer Service 

Good relationship between employee and customer 

(Q25) 

Understanding the customer need perfectly(Q22) 

Knowledge and proficiency of employees(Q24) 

Considering the time of customer and reducing the 

waiting time (Q5) 

2 

Facilities such as Chairs, Reception, and Air 

Conditioning (Q9) Physical Features  

 
Availability of receipts and forms (Q20) 

Provision of proper sanitary facilities (Q10) 

Sending Email & SMS to specific customers (Q23) 

3 

Efficient security systems and customer information 

security policy (Q6) 

System 
Possibility of direct communication with senior 

management(Q18) 

Accordance of branch hours with the requirements of 

customers in case of emergency(Q8) 

Availability of safe deposit lockers(Q21) 

4 

Special counter for privileged customers(Q7) 

Banking 

Facilities 

Branch proper position in terms of access and car 

parking (Q11) 

Availability of complaint box (Q28) 

Attractive branch structure and layout of the different 

sections (Q29) 

Provision of drinking water in bank(Q30) 

5 

Modification for the time of loan borrowing and 

repayment (Q16) 
Executive 

Innovation 
Implementation of green banking facility(Q3) 
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Table 8.Pair-wise comparison matrix of different branches 

 

 
 

  

 

 

 

To normalize the sum of the rows, divide the each row by sum obtained from the table 8. The 

normalized matrix is shown in the table 9 

 

Table 9.Normalized pair-wise comparison matrix 

 

 

 

 

 

 
 The weights of the branches are obtained and given as follows, 

 

W   = 	14  x *1.95430.75870.35720.93172 =  *0.48850.18960.08930.23292 
 

The weights of the customer service of different branches obtained through AHP are calculated 

and tabulated in the table 10 

Table 10.Weights of the branches for customer service 

 

 

 

 

 

 

 
 

 B I B II B III B IV 

B I 1 3 5 2 

B II 1/3 1 2 1 

B III 1/5 1/2 1 1/3 

B IV 1/2 1 3 1 

SUM 2.03 5.5 11 4.33 

 B I B II B III B IV SUM 

B I 0.4926 0.5454 0.4545 0.4618 1.9543 

B II 0.1642 0.1818 0.1818 0.2309 0.7587 

B III 0.0985 0.0909 0.0909 0.0769 0.3572 

B IV 0.2463 0.1818 0.2727 0.2309 0.9317 

Sl.No Branches Weights 

1 Branch I 0.4885 

2 Branch II 0.1896 

3 Branch III 0.0893 

4 Branch IV 0.2329 
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Figure 2.Weights of Branches for Customer Service

 

The consistency index (CI) and 

discussed in the step 4 of the section 2.2

 

* 1 3 50.33 1 20.2 0.5 10.2 1 3
*1.9696	0.76230.35860.9346

max
λ

Consistency Index (C.I) =

Consistency Ratio (C.R) =

Similarly, the overall weights obtained through pair wise comparison of Customer Service, 

Physical Features, System, Banking Facilities and Executive Innovation of diffe

grouped together and are shown in the following Table 11

0

0.1

0.2

0.3

0.4

0.5

Branch I
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Figure 2.Weights of Branches for Customer Service 

The consistency index (CI) and consistency ratio (CR) are calculated using the procedure 

the step 4 of the section 2.2 and the computations are given as follows.  

210.331 2  x  *0.48850.18960.08930.23292 =  *1.96960.76230.35860.93462   ( ∵∵∵∵ v = A*W ) 

9696/0.48857623/0.18963586/0.08939346/0.23292 =  *4.03194.02054.01564.01282       ( ∵∵∵∵ λ =	 4	5  ) 

max = 
		6.78�9	&	6.7:7;	&	6.7�;<	&	6.7�:=		

6  

∴ max
λ = 4.0202 

Consistency Index (C.I) =		�����	�	��� 	= 
6.7:7:�6
6��  = 0.00673 

Consistency Ratio (C.R) =			�	�� ?
7.77<@8
7.97    = 0.0074 (< 0.10) 

he overall weights obtained through pair wise comparison of Customer Service, 

Physical Features, System, Banking Facilities and Executive Innovation of different branches are 

hown in the following Table 11 

  

 

Branch II Branch III Branch IV
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consistency ratio (CR) are calculated using the procedure 

he overall weights obtained through pair wise comparison of Customer Service, 

rent branches are 
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Table 11.Pair-wise comparison matrix of various branches and quality dimensions

 CS 

B I 0.4885 

B II 0.1896 

B III 0.0893 

B IV 0.2329 

 

Figure 3.Weights of branches for different criteria

 

3.4 Analytic hierarchy process (Quality dimensions)
 

3.4.1 Branch - I 

 
The brainstorming sessions conducted with the 

the pair-wise comparison matrix of different service quality dimensions with respect to Branches. 

The pair-wise comparison matrices of the service quality dimension of respectiv

shown in Table 12 

 

Table 12.Pair-wise comparison matrix of different service quality dimensions

 

 

 

 

0

0.1

0.2

0.3

0.4

0.5

0.6

Branch I

 CS

CS 1 

PF 1/2

ST 1 

BF 1/4

EI 1/5

SUM 2.53
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wise comparison matrix of various branches and quality dimensions

PF ST BF 

0.5556 0.2468 0.4189 0.1282

0.1690 0.0940 0.2237 0.4773

0.095 0.5015 0.1160 0.2565

0.1807 0.1575 0.2415 0.1382

Figure 3.Weights of branches for different criteria 

Analytic hierarchy process (Quality dimensions) 

The brainstorming sessions conducted with the experts in the field of banking sector to prepare 

wise comparison matrix of different service quality dimensions with respect to Branches. 

wise comparison matrices of the service quality dimension of respective branch are 

wise comparison matrix of different service quality dimensions

 

Branch II Branch III Branch IV

CS PF ST BF EI 

 2 1 4 5 

1/2 1 2 1 3 

 1/2 1 3 4 

1/4 1 1/3 1 2 

1/5 1/3 1/4 1/2 1 

2.53 7.25 3.86 9 16 

(IJMVSC) Vol. 6, No. 4, December 2015 

77 

wise comparison matrix of various branches and quality dimensions 

EI 

0.1282 

0.4773 

0.2565 

0.1382 

 

experts in the field of banking sector to prepare 

wise comparison matrix of different service quality dimensions with respect to Branches. 

e branch are 

wise comparison matrix of different service quality dimensions 
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To normalize the sum of the rows, divide the each row by sum obtained from the table 12. The 

normalized matrix is shown in the table 13  

Table 13.Normalized pair-wise comparison matrix 

 

 

 

 

 

 The weights of the quality dimensions is obtained and given as follows,                 

W =   
�;  x  

ABB
BC1.72551.11821.2430.60290.3104DEE

EF
  =		

A
B
B
B
C0.34510.22360.24860.12050.0620DEE

EF
 

The weights of the different banking service quality dimensions obtained through AHP are 

calculated and tabulated in the table 14 

 

 Table 14.Weights of the banking service quality dimensions 

 

 

 

 

 CS PF ST BF EI SUM 

CS 0.3389 0.4140 0.2183 0.4210 0.3333 1.7255 

PF 0.1694 0.2070 0.4366 0.1052 0.2000 1.1182 

ST 0.3389 0.1035 0.2183 0.3157 0.2666 1.2430 

BF 0.0847 0.2070 0.0727 0.1052 0.1333 0.6029 

EI 0.0677 0.0690 0.0545 0.0526 0.0666 0.3104 

Sl.No service quality dimensions Weights 

1 Customer Service 0.3451 

2 System 0.2236 

3 Physical Features 0.2486 

4 Banking Facilities 0.1205 

5 Executive Innovation 0.0620 
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Figure 4.Weights of service quality dimension for Branch I

 

The consistency index (CI) and consistency ratio (CR) are calculated using the procedure 

discussed in the step 4 of the section 2.2

 

ABB
BC 1 2 10.5 1 21 0.5 10.25 1 0.30.2 0.3 0.25

ABB
BC1.8329
	1.19981.31500.63640.3272

max
λ = 

Consistency Index (C.I) = 
	�����	�
���

Consistency Ratio (C.R) =		GH	IH  =	
	7

The overall weights obtained through pair wise comparison of Customer Service, Physical 

Features, System, Banking Facilities and Executive Innovation of different Branches are grouped 

together and are shown in the following Table 15

 

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

CS
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Figure 4.Weights of service quality dimension for Branch I 

(CI) and consistency ratio (CR) are calculated using the procedure 

the step 4 of the section 2.2 and the computations are given as follows.  

4 5
1 3
3 4
1 2
0.5 1DEE

EF
  x  

ABB
BC0.34510.22360.2486
	0.12050.0620DEE

EF
 =  

ABB
BC1.83291.19981.31500.63640.3272DEE

EF
    ( ∵∵∵∵ v = A*W ) 

8329/0.34511998/0.22363150/0.24866364/0.12053272/0.0620DEE
EF
  =  

ABB
BC5.31125.36585.28965.28135.2774DEE

EF
    ( ∵∵∵∵ λ =	 4	J  ) 

= 
	;.8��:	&	;.8<;=	&	;.:=9<	&	;.:=�8	&	;.:@@6	

;  

∴ max
λ = 5.3050 

�		= 
;.87;7�;
;��  = 0.0762 

7.7@<:	
�.�: 	= 0.0680 ( < 0.10) 

The overall weights obtained through pair wise comparison of Customer Service, Physical 

Banking Facilities and Executive Innovation of different Branches are grouped 

hown in the following Table 15 

ST PF BF EI
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(CI) and consistency ratio (CR) are calculated using the procedure 

 

The overall weights obtained through pair wise comparison of Customer Service, Physical 

Banking Facilities and Executive Innovation of different Branches are grouped 
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Table 15.Pair-wise comparison matrix of different service quality dimensions and branches

 B I 

CS 0.3451 

PF 0.2236 

ST 0.2486 

BF 0.1205 

EI 0.0620 

 

Figure 5.Weights of service quality dimension for 

 

By adding overall weights of the different dimensions to the table 11 we get,

  Table 16.Overall weights of different service quality dimensions and branches

Weight 0.3675 

Branch CS 

B I 0.4885 

B II 0.1896 

B III 0.0893 

B IV 0.2329 

 

3.5 TECHNIQUE FOR ORDER PREFERENCE SIMILARITY TO 

IDEAL SOLUTION (TOPSIS)
 

Construct normalized decision matrix by using the formula,

rij = 

�
		�	∑ ��

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

CS
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wise comparison matrix of different service quality dimensions and branches

B II B III B IV 
Overall 

Weights

0.3200 0.4383 0.3666 0.3675

0.2106 0.2260 0.1562 0.2041

0.3238 0.2024 0.3028 0.2694

0.1142 0.0830 0.1052 0.1057

0.0577 0.0512 0.0674 0.0476

Figure 5.Weights of service quality dimension for different branches

By adding overall weights of the different dimensions to the table 11 we get, 

      

Table 16.Overall weights of different service quality dimensions and branches

 

0.2041 0.2694 0.1057 0.0476

PF ST BF 

0.5556 0.2468 0.4189 0.1282

0.1690 0.0940 0.2237 0.4773

0.095 0.5015 0.1160 0.2565

0.1807 0.1575 0.2415 0.1382

TECHNIQUE FOR ORDER PREFERENCE SIMILARITY TO 

IDEAL SOLUTION (TOPSIS)  

decision matrix by using the formula, 
���
���
� 	��/�		

   for i = 1,2,….,m ; j = 1,2,…,n 

ST PF BF EI
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wise comparison matrix of different service quality dimensions and branches 

Overall 

Weights 

0.3675 

0.2041 

0.2694 

0.1057 

0.0476 

 

different branches 

Table 16.Overall weights of different service quality dimensions and branches 

0.0476 

EI 

0.1282 

0.4773 

0.2565 

0.1382 

TECHNIQUE FOR ORDER PREFERENCE SIMILARITY TO 
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Table 17.Normalized Decision Matrix  

Weights 0.3675 0.2041 0.2694 0.1057 0.0476 

Branch CS PF ST BF EI 

B I 0.8420 0.9029 0.4195 0.7686 0.2235 

B II 0.3268 0.2746 0.1598 0.4104 0.8322 

B III 0.1539 0.1543 0.8526 0.2128 0.4472 

B IV 0.4014 0.2936 0.2677 0.4431 0.2409 

 

Construct the weighted normalized decision matrix. Multiply each column of the normalized 

decision matrix by its associated weight. An element of the new matrix is : 

vij = wj * rij 

 

Table 18.Weighted Normalized Decision Matrix 

 

 CS PF ST BF EI 

B I 0.3094 0.1842 0.0496 0.0812 0.0106 

B II 0.1200 0.0560 0.0414 0.0433 0.0396 

B III 0.0565 0.0314 0.2296 0.0224 0.0212 

B IV 0.1475 0.0599 0.0721 0.0468 0.0114 

 
Now determine the positive ideal and negative ideal solutions using, 

 
Positive ideal solution   : Vj

*  =  
{ max	max	max	max	( vij) } 

    
 

Negative ideal solution  : Vj′  =  
{ KLM	( vij) } 

 

Hence, 

 Vj
*  = 

{0.3094, 0.1842, 0.2296, 0.0812, 0.0396} 

             Vj′
  = 

{0.0565, 0.0314, 0.04140, 0.0224, 0.0106} 
 

Now, calculate the separation measures for each alternative. The separation from the ideal 

alternative is: 

Si
* 

=[	∑ � 
!"#	  vij

 
– vj

* 
)

2 
]

1/2 

 

Table 20.Separation measure from Positive Ideal alternative 

 

 CS PF ST BF EI Si
* 

B I 0 0 0.0324 0 0.0008 0.1822 

B II 0.0358 0.0164 0.0354 0.0014 0 0.298 

B III 0.0639 0.0233 0 0.0034 0.0003 0.3014 

B IV 0.0262 0.0154 0.0248 0.0011 0.0007 0.2611 

 
Similarly, the separation from the negative ideal alternative is: 
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Table 21.Separation measure from Negative Ideal alternative

 CS 

B I 0.0639 0.0233

B II 0.0040 0.0006

B III 0 

B IV 0.0082 0.0008

 

Calculate the relative closeness to the ideal solution C

Branches: 

 
Table 22.Relative closeness and Ranks of branches

 

BRANCHES 

BRANCH I 

BRANCH II 

BRANCH III 

BRANCH IV 

  

Figure 6.Overall ranking of Branches
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Si′    = � ∑ �  
!"# vij – vj′

 
)

2 
]

1/2 

Table 21.Separation measure from Negative Ideal alternative 

PF ST BF EI 

0.0233 0.0006 0.0034 0 

0.0006 0 0.0004 0.0008 

0 0.0354 0 0.0001 

0.0008 0.0009 0.0005 0.0006 

Calculate the relative closeness to the ideal solution Ci* and the corresponding ranks of different 

Ci
*
 =   

$�
%

$�
%&$�

∗ ; 0 < Ci
*
< 1 

Table 22.Relative closeness and Ranks of branches 

RESULT RANK 

0.622 1 

0.253 4 

0.471 2 

0.340 3 

Figure 6.Overall ranking of Branches 

 

Branch II Branch III Branch IV
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Si′
 

0.301 

0.0761 

0.1884 

0.1022 

* and the corresponding ranks of different 
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4. RESULTS AND DISCUSSION 

Quality service is essential to gain competitive advantage in the market place also it helps to 

sustain customer’s confidence. Profit strategy is always linked with excellent services as it results 

in more business with existing and new customers. The focus of this research is to identify the 

ways through which banks can improve the quality of their services and extend to which the 

quality affects the satisfaction level of customers. It was analyzed that the quality of service and 

customer satisfaction both are crucial factors for success in the business world. 

The results from the study show the Ranking of different Branches with respect to different 

attributes. The satisfaction model will be helpful to determine the overall satisfaction of the 

banking sector service quality which provides the guidelines in further assessment, betterment 

and improvement process. Finally, this work introduces an approach that integrates AHP and 

TOPSIS algorithm to support Banking evaluation decisions.  
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