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Abstract: In this paper, Quality of Experience (QoE) is used to assess and improve Bank’s customer satisfaction and
provide quality of service (QoS) according to their demands. QOE based web platform was developed for the
assessment of customer satisfaction. The Eclipse Neon Enterprise Edition was used for the design and development of
platform and MySQL database was used for backend database storage. The front interface of the platform provided user
facility to enter their complaints and information, which will store in the database. The stored data will be used for the
analysis of a particular employee’s evaluations of his performance and behavior with customers. Management can
observe the performance of the bank’s employees and can overcome their flaws by providing the required training. If
one employee is lacking communication skills and is unable to convey his message to the customer of the bank, then the
management can arrange training for improving his/her communication skills.

Index Terms: Quality of Experience (QoE), Bank, Quality of Service (QoS), Performance.

1. Introduction

In the past few years, Quality of Experience (QoE) has attracted a lot of researchers and has become an important
research domain. QOE is about observing human experience in business and technology usage [1, 2]. It helps to improve
the performance, efficiency, and effectiveness of users on using services or products [3, 4]. QoE is used in different
domains such as video streaming, online gaming, image processing, and quality assurance. Other domains such as
telecommunication use QoE to optimize the network and product services [5, 6, 7]. Cloud gaming and online video
streaming are using QOE more than most of the other domains [8, 9].

There are several commercial and noncommercial banks are working under the rules and regulations of the state
bank of Pakistan [10, 11]. Some of the largest banks of Pakistan are National Bank of Pakistan (NBP), Habib Bank
Limited (HBL), United Bank Limited (UBL), Allied Bank Limited (ABL), Meezan Bank, Bank-Al-Habib (BAHL) and
Bank-Al-Falah (BAFL), Muslim Commercial Bank (MCB) and some small microfinance banks and also the number of
banks is growing rapidly every day [12]. These banks are providing lots of facilities to their customers both account
holders and non-account holders. Facilities may be including cash deposit and withdrawal, Debit and Credit Card
facilities, Foreign Remittance [13, 14]. More people are operating an account these days and the number is increasing
every day. Even if the customer does not have a bank account, they still come to the bank’s branches for the payment
off bills and to ask for loans [15]. Non-account holder customers are considered to be equally important for the bank as
they also do financial transactions and banks earn profit from their transactions without providing additional facilities as
they provide to the account holders customers. Assessment of customer satisfaction still issues for banks and user share
their ideas on social networks, which damage the reputation of the bank as well as decrease the revenue [16].

The purpose of this research is to improve customer satisfaction of banks around the world and enjoyment through
Enhancing QoE. Most banks in Pakistan are working very hard to improve their services and standard by training their
employees and by introducing new products to enhance customer satisfaction and trust. In the banking industry, QoE
can be characterized in lots of factors that are the experience of Employee with the bank or experience of the customer
with the bank’s services and products. QoE varies from person to person as every human is different from another
human. We use QOoE to analyze how many customers of the bank are satisfied with the employees serving them.
Techniques like interviews and surveys can be used to observe and analyze the QoE. This application will be very
useful for most of the banks in world to improve the quality of their services and observe the customer’s QoE and how
much customers are satisfied with the bank's services. QoE will be used for improvement in employee’s performance
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after getting feedback from Bank’s customers and Bank’s higher management can also use QoE to measure the quality
of services (QoS) provided by the employee of the bank.
The contribution of the paper is follows:

» The design and development of QoE based web platform for the baking sector to assess customer feedback.
» MySQL database is used in the backend to store and retrieve data for the analysis of employee’s performance.

This paper organized into 5 sections and section 2 is providing literature of QoE. In section 3, we provided details
of the design and development of the QoE collection framework for banks and assessment of customer experience about
the bank’s employee. Section 4 is based on the results and discussion of the developed framework and finally, in section
5, we conclude our research work and provide future direction.

2. Literature Review

QoE was used in different domains to get user reviews about the products and improve the services. QoE studies
were not conducted on the banking side yet, so the literature referred in this paper is based on the QoE utilization in the
other research field to assess the customer satisfaction on a particular parameter and upgrade system to fill user needs
[17, 18, 19]. According to Wang et al. QoE is highly related to customer satisfaction and QoS is related to company
policies. QoE is based on customer reviews, comments about the particular service of the organization. QoS is about
technical data of communication networks or the level of service provided by any organization to customers [20, 21].

Furthermore, Laghari et al. [22] have assessed subjective QoE for products is used by organizations, which are
considered to be costly and are a bit confusing for the vendors to understand the feedback whether it's positive or
negative. Additionally, it is easy to capture the data in subjective compared to the objective. Similarly, it has proposed
vendors changed technical parameters to improve their services, but service level agreement still has problems to satisfy
their users. Additionally, the researcher has explored fix policy of organization for a long period and users want changes
time by time is the reason product deployment or development and services delivery must be merged as service level
agreement is signed by both the service provider and Client.

Similarly, Laghari et al. have surveyed to analyze better QoE at different resolutions and file formats were used
[23]. Different parameters were used to collect QoE of the user to assess the quality of video for better performance of
online streaming formats. The results show that the resolution of videos was increased, then the user's QoE is also
increased, and 3GP format provides better quality for lower resolution for mobile devices. During the research, the
author has surveyed that all frameworks did not support the subjective and objective QoE assessment. EQoM is only
that support all the multimedia services and framework was proposed for multimedia, this framework can be used for
data analysis, policy change support, monitoring, and deployment [24].

Similarly, Laghari et al. have investigated during experiments and assessments, different quality videos having
different resolution and bitrate were posted on cloud environment on two different locations nearby and one on a very
long distance [25]. The delay time of the network was calculated by using the ping command. Users watch and perceive
these videos and provided their QOE. The results showed that nearby locations got higher ratings as compared to the
long-distance clouds. Delay of network traffic was caused by the long distanced cloud.

Furthermore, the researcher has conducted the QOE assessment experiment, data were taken with 134 students, and
around 65 percent of them were females, aged in their 20’s. Most of the students were from computer science and
others belonged to different departments. Students were from both postgraduate and undergraduate. In a questionnaire,
students were asked to provide their information and rate the quality of the video, which was shown to them in online
play. The results show that user-provided high ratings to original videos as a compressed video of social clouds. Twitter
compressed more to videos as compared to other social clouds and Facebook provides better visual quality after
compression of the original video [6].

The primary purpose of this research and study was to propose a customer feedback management system (CFMS)
and to develop an application system for the banks that can help most of the banks in the world. To the best of our
knowledge, no research work was done on observing customer's QoE in any banking branch of the world.

3. Methodology

Eclipse Neon Enterprise Edition is the integrated development environment (IDE), which was used to develop,
debug and test the application project [26, 27]. The reason behind using Eclipse IDE is that it is free of cost and is open
source and provides an Industrial level of development. It supports many other languages other than JAVA. Easy to use
and simple to develop rapid application either desktop or web application and also Eclipse offers very useful extensions
and plugins. The screenshot of the Eclipse Neon Enterprise Edition is given in Figure 1.
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Fig. 1. Shows the Eclipse IDE

MYSQL version 5.5.43 is used to create Database Structure and tables [28, 29]. For the front user interface of
MYSQL SQLyog version, 11.33 were used. The reason behind using MYSQL is an open-source database and it is a
relational database management system (RDBMS). It has Flexibility of Open Source Database and provides basic
features that are free of cost. Figure 2 shows the SQLyog displaying the infrastructure of MySQL.
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Fig. 2. Shows the SQLyog and MySQL
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A. Database Structure

Customer feedback system or Customer Review Management system is designed in a way that it must be simple
and easy for the bank’s customers to provide their review of employees and rate their service quality easily. As things
are kept very simple for the customers and not many complicated and unnecessary questions asked from the customers
because most of the time customers are in hurry to leave once they have been served by the employees of the bank. A
database named Banking System was created on a local Database server. There are only two Tables created in Database
Management systems for this project. Table 1 is named as ‘employees’ table, this table will have all the employee's list
working in a bank and serving the customers, bank’s high management will provide names of the employees that will
be added in this table through software patches and screen setups or SQL queries. Employees table contains three
columns as emp_id, emp name, and emp branch. emp_id will have employee’s bank id numbers, employee’s id must
be unique in bank similarly emp_id in employees table must be unique and emp_id is marked as the primary key of the
employee table. The attributes like name and branch can be the same as other employees, emp_name will contain
employee’s names and emp branch will contain the bank’s branch name, which particular employees are working
respectively.

Table 1. Employee table structure

emp_id emp_name Emp_brnach
1 MEHRAN KARACHI
2 NOOR HYDERABAD
3 ALl JAMSHORO
4 PERVEZ LARKANA
5 KHAN KORANGI
6 WALI MOHD DADU
7 FARHAT ISLAMABAD
8 AWAIS KHAN KHAIRPUR

Table 2 is named as the ‘reviews’ table; this table will contain the actual customer’s feedback on employee’s
quality of service and customers' real experience with the product and employee. Customers will add the data to the
employee's table through software form. The review table is the main table of his database as it contains real-world
reviews of customers. Review tables are the table that bounds the bank’s employee’s provided quality of service and
customer’s quality of experience. Review tables contain ten columns as review_id, emp_id, Q1, Q2, Q3, Q4, Q5,
suggestion, cust_name, cust_email. Review_id is the primary key of the review table to uniquely identify the review
and is auto-generated and will never be null or empty. Emp_id makes relation with employee’s tables, here emp _id is
considered as foreign key mapped with employee table, this makes a one-to-many relation between both the tables. That
is one employee can have many reviews.

Q in columns Q1, Q2, Q3, Q4, Q5 stands for questions, these are the real-world reviews of worthy customers on
the quality of service employee has provided. Q1 is mapped with the question from the front end with communication
skills of the employee, Q2 is mapped with product/service knowledge of the employee, Q3 is mapped with the speed of
service of the employee, and similarly, Q4 is mapped with the behavior of employee with the customer, and the last
question is mapped with the overall experience of the customer with the employee they have been served by and for
whom they are providing reviews.

All these five questions are mandatory and must be answered by customers who are willing to provide a review on
service quality. These five questions are marked as ‘not null’ on a database level and have been validated on the front-
end and client-side as well. Suggestion column is containing customers' written review here customers can provide their
remarks on employee’s provided quality of service. Although the suggestions columns can be null and are completely
optional and customers can skip the suggestion field. Cust_name is mapped with the customer name from the front end
and is optional; if a customer does not want to show or give her name then he/she can skip this as well similarly like the
suggestions column. In any case, the employee for whom the customer has given feedback will never be able to know
what the customer has written or what feedback they have given. The last column is cust_email, it contains the email
address of the customer who is giving feedback or review on the customer. Cust_email is simpler to cust_name means it
is optional and is not mandatory and is marked as not null on a database level and has been allowing to skip from front-
end.
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Review | emp

_id _id gl g2 g3 g4 g5 suggestion cust_name cust_email
1 1 Excellent Excellent Excellent Excellent Excellent very good Kashif
2 1 Excellent Excellent Excellent Excellent Excellent Top Class Khalid
3 1 Good Excellent Excellent Excellent Good Very Good Samina Samin@gmail.com
4 1 Excellent Excellent Dissatisfied Excellent Excellent Little Slow Jawad jaw@gmail.com
5 1 Excellent Good Good Excellent Excellent very nice Waheed ali@gmail.com
6 1 Excellent Excellent Good Excellent Good Rude Mehar
7 1 Excellent Good Good Dissatisfied Excellent Not Good Waleed
8 1 Good Excellent Excellent Excellent Good Bad
9 1 Excellent Excellent Excellent Excellent Good Good Dilshad

10 1 Dissatisfied | Dissatisfied | Dissatisfied | Dissatisfied | Dissatisfied Bad

B. Application Development

Application has been developed on Model, View, and Controller (MVC) design pattern, thus there is a different
layer for the user interface (Ul) also known as frontend, business logic, which is also known as backend. For frontend
design HTML, CSS and bootstrap are used to make a good design view for the users of the application. For client-side
validations and some basic logic, JavaScript has been used, whereas for backend and server-side programming Java
Servlets has been used. Conventional Java database connectivity (JDBC) has been used to connect this application with
the MySQL database.

C. Server Environment

Apache Tomcat server version 9 is used to deploy the application on the server [30, 31]. The reason behind using
the apache tomcat server for deploying the application is very lightweight, open-source, free of cost, more secure and
well documented. Figure 3 shows the Apache tomcat server displaying the console.
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Fig 3. The Apache tomcat server console
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D. Frontend Ul for customer

Front-end and client-side of Customer Review Management System is designed in a way that it must be very easy
to use, and it must not take the time of worthy customer of the bank. A customer can post a review in less than a minute
as it has been kept in mind that most customers of the banks are in a hurry. Customers just have to answer five
questions from User-Interface designed for this system. User Interface of this customer feedback management system is
kept very simple and decent and any bank can just update its plain HTML to their bank's template design. Simple
HTML, CSS, JavaScript, and bootstrap were used to create and develop this system’s view layers and client-side
functionalities. Once the service is provided to the bank’s customer by the employee of the bank and if the customer is
willing to provide feedback and is ready to rate the quality of service provided to him/her by the bank’s staff. They must
have to answer five questions and three fields are optional, which can be skipped. Mandatory questions are multiple-
choice questions (MCQ) and the customer can only choose one answer from each question. On technical terms,
HTML’s radio buttons have been used to provide multiple choice options to the customers. There are four levels of
ratings from customers, Excellent, Good, Average and Dissatisfied/Bad. Customers can choose any of the above-
mentioned ratings based on their QoE with the employee, which has provided the service.

In this customer review system, we have chosen question one as ‘Communication’ which is mapped with Q1 on
Database layer, the customer has to rate the communication skills of employee that has served him/her that is whether
or not the employee of the bank has good communications skills or not and is an employee of the bank can convey the
product and service information easily. Question two is ‘knowledge accuracy’ which is mapped with Q2 at Database
level, a worthy customer of the bank will provide feedback of employee that has provided service on the knowledge of
product and service employee has for what the customer had come to the bank. It would be the worst thing if an
employee working as a car loan officer and has no knowledge of loan schemes and bank car loan offers.

Question three is about the ‘speed of service’ and this question is mapped with Q3 in Database. Question three
customers have to choose the speed of service the employee has worked and solved the issues the customer is facing. If
a cash offer/teller of the bank is taking too much time to withdraw cash and passing a cheque, then he will get
Bad/dissatisfied customers review and if more than five to ten customers are giving dissatisfied feedback to an
employee than that means employee speed of working is slow particularly in counting cash and then management can
change the role accordingly. Question four is ‘behavior’ and is mapped with Q4 on the Database layer. Customers will
rate the behavior of the employee and will provide feedback on the employee’s attitude and manners. If an employee is
rude then customers will give them dissatisfied, on the other hand, employees will always behave well with the
customers as they know they will be rated on the service quality they are providing to the clients.

The bank's point of view question, 4 can be very critical, and most important as if the behavior of the employee is
not good with the customer than the bank will surely lose their worthy customers and this will never be good for the
bank’s business. Customers Who are investing their money in banks will never tolerate the mishehavior of employees.
As other things can be tolerated, but not the worst behavior of employees, who are getting their salary from the profit
bank is earning by investing the money they are getting from these customers. Question five is ‘Over Experience’ and
this question is mapped with Q5 on Database level. On question 5 customers will provide their overall experience with
the employee and this question can be considered the combination of all the other four questions. Suppose if the
customer has provided a mixture of reviews that is excellent on question one, average on question 2, good on question 3
and similarly bad/Dissatisfied on question 4 than customers overall experience should be considered to be most
important as if overall experience of the customer is bad then it will not be good for bank and employees as the bank
will lose customers.

There are three other Text Fields in the form, which are optional and the customer can skip them if they want to.
Unlike the five questions, these are not multiple-choice questions; they are text fields that must be filled in writing in
case of a paper form or typing in case of online form. The first text field is ‘suggestion’ which is mapped with the
suggestion column in the database layer. In the suggestion, field customers can provide any suggestions and can provide
any feedback. Additionally, customers can remark them complain if they were not served well by the employee.
Customers can write a positive note as well for the employee if they have been served better than their expectations.
The other two fields are ‘Name’ and ‘Email’ both these filed are mapped with cust name and cust email columns
respectively. Both fields are completely optional and customers can skip them if they don’t want to show their identity
or are in a hurry. Branch level or division level staff of the bank will never be able to know about the reviews, in any
case, it must be kept confidential. After filling the mandatory fields, the customer will have to submit the online form
through a button named ‘Submit’. If the entire mandatory is answered the customer has clicked the submit button, then
the customer will see a popup message on the screen as ‘Thank you for your feedback’. Once the message has been
removed all the filled fields will become empty and the screen will be ready to take another feedback/review from
another customer. Figures 4 and 5 are the view of a User interface designed for this customer feedback management
system.
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Bank Employee Evaluation Survey
Please let us know how was the service.
Employee ID
Communication: ) Excellent
O Good
) Awverage
() Dissatisfied
Knowledge Accuracy: ) Excellent
—r Good
) Average
iy Dissatisfied
speed of Service: ) Excellent
)y Good
O Average
[ Dissatistied
Behaviour: (O Excellent
O Good
) Average
() Dissatisfied
Owverall Experience: () Excellent
O Good
) Average
) Dissatisfied

Any comments, questions or suggestions?

Fig 5. View of customer’s User Interface

4, Results and Discussion

45

Only management-level employees and HR department employees can view the records are given in Figure 6 as it
displays the real-time reviews submitted by customers of the bank on the service quality provided by the employees of

the bank.

To obtain real-life results and real-time customer’s reviews on service quality provided by employees of the bank,
in a branch of one of the top-level banks of Pakistan this research was conducted. In must be mentioned bank only
allowed taking review on one employee, whose name was kept confidential as the bank and its branch has not been
disclosed to keep it confidential. Figure 7 shows the employee’s QoS review based on a worthy customer’s experience

with the employee.
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Review Emp
Id Id

Communication Knowledge Speed Behaviour Experience Comments Name Email

Excellent Excellent Excellent Excellent Excellent very good KASHIF

Excellent Excellent Excellent Excellent Excellent top class KHALID

Very Good but Rude and

GOOD Excellent Excellent Excellent GOOD
arrogent

SAMINA  SAMIJAALI@gmail.com
Excellent Excellent DISSETISFIED Excellent Excellent little slow JAWAD  J]J123@GMAIL.COM
Excellent GOOD GOOD Excellent Excellent very nice WAHEED fmj@gmail.com
Excellent Excellent GOOD Excellent GOOD rude MEHAR

Excellent GOOD GOOD DISSETISFIED Excellent nonprofessional Waleed

GOOD Excellent Excellent Excellent GOOD

Excellent Excellent Excellent Excellent GOOD hkfjhdjfksf DILSHAD

DISSETISFIED DISSETISFIED DISSETISFIED DISSETISFIED DISSETISFIED Bad Exp

Fig 6. The management’s User Interface
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Fig 7. Management Reviews in line chart

In Figure 7, 50 customers gave reviews on their experience with the employee and they rated the employee in all
the 5 categories/questions. The particular employee is getting ‘excellent’ to ‘good’ which is 4 and 3 respectively in all
the questions answered by most of the customers. The result shows that the employee is lacking in his ‘speed of work’
where he has got 1 to 2, which is equal to dissatisfaction to average. In this case, Management now clearly can decide
what they want to do to overcome an efficient employee’s slow speed of work or overcome any skill the employee is
lacking in management can decide whatever they want to do based on these reviews. Overall this system will help
banks to create the first Customer Feedback management system in the banking domain at daily branch level activities
to improve the bank’s employee's performance, to provide bank’s management employees flaws and strengths. to
collect customer’s reviews and feedbacks and to improve QoS provided by employees of the bank and to improve the
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quality of experience of customers served by the employee. The results showed that higher management of the banks
can easily observe and analyze the quality of experience customers are having and the quality of service employees of
the banks are providing to the worthy customers of the bank. The result of the QoS of employees of the bank is given in
Figures 8, 9 and 10.

RATINGS
4
35
3
25
2
1.5
1
0.5
0
COMMUNICATION KNOWLEDGE SPEED BEHAVIOUR EXPERIENCE
e RATIN GS
Fig 8. Management Reviews in single line chart
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Fig 9. Shows Management Reviews in column chart
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CFMS
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Fig 10. Shows Management Reviews in bar chart

5. Conclusion & Future Work

Customer Feedback Management System will help banks in Pakistan to improve their QoS and customers will be
served well and their QoE with the bank would be better. A proper application system has been developed during this
research with several common questions, which have accuracy to data collecting and analysis and provide better
performance to evaluate the services of bank. Customers will provide their reviews and will answer the questions
provided in the form. Banks can change the questions by changing the user interface and they will not need anything
else to be changed on the backend or at the database level. After implementing this proposed work management of the
bank willing to implement this system can observe the performance of their bank’s employees and can overcome their
flaws by providing the required training. Additionally, this system could be very helpful for bank’s high authorities and
management to decide the annual appraisals or rewards, and can also be used to transfer one employee to another
department if not improving or performing too poorly after training.

In the future, this customer feedback management system (CFMS) and research work would be used in different
banks of Pakistan; one of the leading banks of Pakistan would start using this system within a year in their 750 plus
branches network. In the future, banks in Pakistan would ask every customer to provide a review on the QoS provided
by the employee of the bank. Additionally, the proposed system can be developed in a mobile-based version as well.
Where customers once served by the employees will be given a tablet to fill a similar form. This system can be
developed in both android and 10S operating system respectively.
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