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ABSTRACT

The telecommunication industry has experienced a massive growth in the last decade,
and many reports have suggested that the growth is expected to get even bigger in the
next one. The bright future of thisindustry has attracted alot of new players that wanting
to get a piece of the lucrative pie. As the industry gets more mature, the cost of
acquisition also increases as telco organizations are fighting for what becoming a
smaller and smaller piece of pie. Many studies have shown that the cost of acquisition
is at least four to five times higher than the cost of retention. The higher cost of
acquisition has prompted many companies to put more efforts and resources into
retaining their current customers and very little effort in acquiring new ones. Some
companies disregard the importance of acquisition to an extent that it is treated only as
a means of compensating failed retention management effort rather than being the
company's strategy to push for market growth. However, studies have shown that
acquisition plays equal, if not stronger, role in pushing the growth of the company. This
research investigates the use of anaytical models, specificaly optimization and
predictive model, to help company to analytically acquire new customers to help them
achieve their target mobile revenue. The goa of using optimization is to minimize the
number of acquisition while still meeting the set target mobile revenue. Acquisition
effort cannot be ignored as it contributes to the growth of the company and it can help
to prevent shrinking and aging of customer base. Two objectives have been formed for
this research. Thefirst is to identify the determinants of churn in the telecommunication
industry to be used in an acquisition optimization model through literature analysis. The
second is to design and develop an analytical acquisition model using optimization that
will assist in achieving organization's target mobile revenue by adopting modeling
techniques. There are five key determinants of churn that have been identified from the
literature review which are service quality, price, brand image, tenure and age. Network
quality which is a subset of service quality is chosen to be applied as one of the
constraints in the optimization model. Network quality is used in the model by finding
out the maximum number of new subscribers that can be added into a given district
without causing any network quality drop to the current customers in the same district.
The algorithm is developed for the analytical acquisition model and the result shows
that the model managed to achieve the set target mobile revenue with only a smal
number of subscribers. The proposed algorithm for building the analytical acquisition
model benefits the Data Science community to explore the use of optimization model
in their work domain. In addition, the findings of this research provide empirica
evidence in the use of optimization model for acquisition of new subscribers.



ACKNOWLEDGEMENT

In the name of Allah, the most Merciful, the most Compassionate.
May His Blessings and Peace be upon the Prophet Muhammad SAW.

First and foremost, Alhamdulillah and al praises to Allah for His infinite Generosity
and Blessings that has given me strength and perseverance to complete this thesis
successfully.

My sincere gratitude to my thesis supervisor, Dr. Azlan bin Ismail for his continuous
support, patience, motivation, and immense knowledge that has contributed to the
completion of thisthesis. His valuable guidance has prevented me from being led astray
and guided me towards the right direction. It was a great privilege and honor to work
under his guidance.

A profound gratitude goes to my parents, Nik Ghazali bin Nik Daud and Wan Adilah
binti Wan Adnan, for the unwavering moral and emotional support throughout my years
of study and the completion of this thesis. My accomplishments would not have been
possible without them.

Finally, special thanks | bid to my siblings and friends for their endless support and
encouragement during the duration of my study and the process of concluding this
thesis.

Vi



TABLE OF CONTENTS

AUTHOR'S DECLARATION
ABSTRACT
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER ONE INTRODUCTION
11 Background and Mativation
12 Problem Statement

13 Research Question

14 Research Objectives

15 Scope of Study

16 Significance of Study

17  Organization of Chapters

18 Summary

CHAPTER TWO LITERATURE REVIEW
21  Introduction
22  Customer Acquisition
23  Churn
231 Determinants of Churn
2.3.2  Churn Prediction Model
24  Optimization
241 Linear Programming

24.2  Application of Optimization

25 Summary

Vii

VI
VI
IX
Xl
X1

ol o0 N AN W W N PR

© 00 OO O O

12
17
18
19
19



CHAPTER THREE METHODOLOGY

31
32
33

34

35
36

Overview

Phase 1: Conceptual Understanding
Phase 2: Algorithm Building

331 Dataand Process Understanding
3.3.2 Algorithm Design

Model Development

341 DataPreparation

34.2 Predictive Modeling

343 Optimization Modeling
344 Anaytical Acquisition Model
Documentation

Summary

CHAPTER FOUR RESULTS AND DISCUSSION

41
4.2
4.3
44

4.5

Introduction

Results of Preliminary Analysis and Discussion

Results of Research Objective 1 and Discussion
Results of Research Objective 2 and Discussion

441 Evauation of the Prediction Models
44.2 Evauation of the Optimization Model
443 Anaytica Acquisition Model

Summary

CHAPTER FIVE CONCLUSION AND RECOMMENDATIONS

51 Introduction

52  Conclusion

53  Limitation of Study
54  Future Work

55 Summary
REFERENCES

vm

49
49
49

S 3

51



