
 

UNIVERSITI TEKNOLOGI MARA  

 

 

TECHNICAL REPORT  
 

 

 

APPLICATION OF TWO-STAGE DEA MODEL FOR 

ASSESSING THE EFFICIENCY AND EFFECTIVENESS OF 

BANKS IN MALAYSIA 

 

 

 

MURSYIDAH BINTI PAKHARUDDIN (2022923777) 

NOR SYAZWANI BINTI ABDUL AZIZ (2022912967) 

WAN NURUL AZ ZAHARA BINTI MOHD SAFIAN (2022900589) 

(P24S23) 

 

 

 

 

 

 

Report submitted in partial fulfilment of the requirement 

for the degree of 

Bachelor of Science (Hons.) Management Mathematics 

College of Computing, Informatics and Mathematics 
 

 

 

 
 

JANUARY 2024 



ii 
 

ACKNOWLEDGEMENTS 

 

IN THE NAME OF ALLAH, THE MOST GRACIOUS, THE MOST MERCIFUL 

 

Firstly, we are grateful to Allah S.W.T for giving us the strength to complete this project 

successful through all the difficulties. 

 

We would like to express our gratitude to our supervisor Mrs. Nur Rasyida Binti Mohd 

Rashid, our lecturers Dr. Nurul Liyana Binti Abdul Aziz (MAT530) and Dr. Noorehan 

Binti Awang (MSP660) for guiding us to complete this study.  From this study, we were 

able to elaborate ideas and discuss our opinions with the group members.   Besides, we 

also want to thank all of our friends who help us directly or indirectly and our parents 

for always giving support and motivation to complete this study.  Finally, we want to 

express our gratitude to everyone that was involved in completing this task.  This has 

been a journey for us to experience a final year project for our last semester. 



iii 
 

TABLE OF CONTENTS 

 

ACKNOWLEDGEMENTS ........................................................................................... ii 

LIST OF TABLES ........................................................................................................ iv 

LIST OF FIGURES ...................................................................................................... iv 

SUPERVISOR'S APPROVAL ...................................................................................... v 

AUTHOR’S DECLARATION ..................................................................................... vi 

ABSTRACT ................................................................................................................. vii 

CHAPTER 1 .................................................................................................................. 1 

INTRODUCTION ......................................................................................................... 1 

1.1 Motivation ........................................................................................................ 1 

1.2 Problem Statement ........................................................................................... 2 

1.3 Objectives ........................................................................................................ 3 

1.4 Significant and Benefit of Study ...................................................................... 3 

1.5 Scope and Limitation of Study ........................................................................ 4 

1.6 Definition of Terms .......................................................................................... 4 

CHAPTER 2 .................................................................................................................. 6 

BACKGROUND THEORY AND LITERATURE REVIEW ...................................... 6 

2.1 Background Theory ..................................................................................... 6 

2.2 Literature Review/Related Research ........................................................... 6 

CHAPTER 3 ................................................................................................................ 15 

METHODOLOGY AND IMPLEMENTATION ........................................................ 15 

3.1 DEA Models .................................................................................................. 16 

3.2 Data Collections ............................................................................................. 20 

3.3 Implementations/ Numerical Examples ......................................................... 23 

RESULTS AND DISCUSSION .................................................................................. 27 

4.1 Efficiency score using the Classical CCR Model for the year of 2022 ........... 27 

4.2 Efficiency score using the Two-Stage DEA approach for the year of 2022 .... 29 

4.3 Efficiency score using NSBM Model for the year of 2022 ............................. 31 

4.4 Comparison of efficiency score for overall performance between Two-Stage 

DEA and NSBM Model for the year of 2022 ........................................................ 33 

4.5 Comparison of efficiency score between CCR, Two-Stage DEA and NSBM 

Model for the year of 2022 .................................................................................... 35 

CHAPTER 5 ................................................................................................................ 37 

CONCLUSIONS AND RECOMMENDATIONS ...................................................... 37 

5.1 Conclusion ..................................................................................................... 37 

5.2 Recommendation ........................................................................................... 38 

REFERENCES ............................................................................................................ 39 

APPENDIX .................................................................................................................. 43 

 

 

 

 

 

 

 



iv 
 

LIST OF TABLES 

Table 1: List of 12 banks in Malaysia in 2022 ............................................................. 20 

Table 2: Input and Output for Two Stage DEA Model................................................ 21 

Table 3: Input and Output for NSBM .......................................................................... 22 

Table 4: Definition of Input and Output ...................................................................... 22 

Table 5: The Efficiency Score of Each Bank Using CCR Model for 2022 ................. 27 

Table 6: Efficiency and Effectiveness Score for Each Bank Using Two-Stage DEA 

Model for 2022 ............................................................ Error! Bookmark not defined. 

Table 7: Efficiency Score of Each Bank Using NSBM Model for 2022 ..................... 31 

Table 8: Comparison of The Efficiency Score for Overall Performance of The Banks 

between Two-Stage DEA Model with NSBM Model for 2022................................... 33 

Table 9: Comparison of The Efficiency Score between CCR, Two-Stage DEA and 

NSBM Model for 2022 ................................................................................................ 35 

  

 

 

LIST OF FIGURES 

 

Figure 1: Stages of Methodology ................................................................................. 15 

Figure 2: Process of evaluating performance of the network operation of 12 banks in 

Malaysia using Two-Stage DEA model....................................................................... 21 

Figure 3: Process of measuring the efficiency of banks using NSBM method ........... 22 

Figure 4: Efficiency score of 12 banks in Malaysia using the Classical CCR model for 

2022 .............................................................................................................................. 28 

Figure 5: Total performance of each bank using Two-Stage model ............................ 30 

Figure 6: Overall efficiency score of each banks using NSBM model ........................ 32 

Figure 7: Efficiency score of each bank between Two-Stage DEA and NSBM model

 ...................................................................................................................................... 34 

Figure 8: Efficiency score of each bank between CCR, Two-Stage DEA and NSBM 

Model for 2022 ............................................................................................................ 36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

ABSTRACT  

 

Commercial banks in Malaysia are also known as financial institution offers services 

including saving accounts, loans, bank overdrafts, certificates of deposit, and other 

services that are related to finances.  Hence, commercial banks are vital to the economy 

of Malaysia because they generate capital, credit, and market liquidity.  The efficient 

bank can maximize a task without wasting resources, time, money, energy or materials.  

In this banking industry, there is intense competition between companies, each aim to 

dominate the market, attract more customer, and boost earnings.  If the banking system 

is inefficient, the bank will suffer in profitability which then leads to the lack of trust 

from customers.  Therefore, this study will evaluate and measure the performance of 

several banks in Malaysia by using Data Envelopment Analysis (DEA) method.  The 

first measurement of the efficiency of bank in Malaysia will be conducted by using 

Charles, Cooper and Rhodes (CCR model) where five banks achieved efficient score 

which are BIMB, Alliance bank, CIMB, Citibank and Bangkok Bank.  The majority of 

recent research in the banking sector focused solely on operational efficiency. However, 

rarely focus on the operational effectiveness.  Therefore, Two-Stage DEA approach has 

been further applied in this study since the banking industry’s production process can 

be described as a two-stage process.  In the two-stage process, total asset and labour 

cost will be the input in the first stage, meanwhile, the total deposit and interest income 

will be the output in the efficiency evaluation as well as be the inputs in the second 

stage.  In the second stage which is meant for effectiveness evaluation, the output 

variables are net income and loan and advance.  The total performance obtained from 

the Two-Stage DEA approach will then be compared with overall performance of 

another network DEA method namely as Network Slack-based Measure (NSBM) in 

which, interest income will be the intermediate variable.  The comparison of the two 

models indicates that Bangkok Bank is consistent to be efficient and effective in 2022.  

This also indicates that Bangkok Bank is successful in utilizing the expenses at the 

lowest cost and producing the greatest income in the shortest amount of time. Bangkok 

Bank also can act as benchmark to other inefficient and ineffective banks.


