TABLE OF CONTENTS

COVER

ORIGINALITY STATEMENT OF THE THESIS
THESIS SUPERVISOR’S APPROVAL

THESIS EXAMINATION COMMITTEE

ABSTRACT .ottt sttt sttt sttt ne s Y
ABST RAK e e rae e Vi
ABST RAK e e e Vi
ACKNOWLEDGEMENTS. ..ottt vii
TABLE OF CONTENTS . ...coiiitieese e iX
LIST OF FIGURES ...ttt Xi
LIST OF TABLES ...ttt Xii
CHAPTER | INTRODUCTION. ..ottt 1
1.1, MOBIVAEION 1ttt 1
1.2. Problem FOrmulation...........ccooveiiieiieicee e e 5
1.3. Scopes Of ProbIem ..o 5
1.4, RESEAICN PUIPOSE .....vvevieieciie ettt ettt sttt sra e ans 6
1.5. Research Methodology ..........ccveiiiieiieiecccecse e 6
CHAPTER 11 REVIEW OF LITERATURE ..o, 8
2.1. Customer Lifetime ValUe .........cooveeiieiiee e 8
2.2. Retention Model for CLV Measurement ...........ccoceveeneerienenseeniesiee e, 9
2.3. Data Cleansing ......c.ccoveiiieiie e 10
2.4. Data Transformation ..........ccevviieiieeie e 11
2.5, Data MaSKING ....cccooiiiiiiiiiiiieee s 12
2.6. Random FOrest REQIreSSION. ........covviiuieiie e 14
2.7. XGBoost (Extreme Gradient BOOStING) .......cccevvveerieiiieiie e 16
2.8. Evaluation Metrics and Performance Comparison............ccoevvvvvrenieeniennn. 19
CHAPTER 11l RESEARCH METHODOLOGY ....cccccooiieeiieecee e 23
3.1. Data COIECLION........eeiiiiieee e e 23
3.2. Explanatory Data ANAlYSIS........ccooviirririeiieieie e 24
3.3. Data ClEANSING ....vecvveiveeieeiesieeie et ee et e e e e e e enes 25



34, MOGBITING . 27

3.5, EVAIUBLION ..ot e 27
3.6, ANAIYSIS ... s 28
CHAPTER IV RESULTS AND ANALYSIS.....coooiiiieiieneee e, 30
4.1. Model Performance COMPAriSON.........ccoerviiirierenieieniesie et 31
4.2, ReSIdUal ANAIYSIS......cooiiiiiiieiie s 34
4.2.1. Predicted Value vs. Actual Value ............ccooovvviiiineninenceee, 34
4.2.2. Residual Value vs. Predicted Value............ccooevvrineniienisieeee, 36
4.3. Feature Importance ANAIYSIS........ccieieriiiiisisieiee e 37
4.4, ReSEArCh JOUINAL ......ccveieiieiieeie e 40
CHAPTER V CONCLUSION ..ottt 58
REFERENCES
APPENDIX



LIST OF FIGURES

Figure 1 - Research Methodology ..........ccovieiiiiiiiiiiie e 23
Figure 2 - Performance Metrics RMSE and MAE Comparison ...........cc.cceeveveneen. 32
Figure 3 - Performance Metrics R-Squared CompariSon..........ccceeevivevivervesreennnn, 33
Figure 4 - Residual Plot Predicted vs. Actual Value...........ccccccevveveiieincceciene, 34
Figure 5 - Residual Plot Residual vs. Predicted Value ..., 35
Figure 6 - Feature Importance Random FOrest ..........c.coovviiiieneninenicceee, 37
Figure 7 - Feature Importance XGBOOSL...........ccccvveiieiiieieeic e 39

Xi



LIST OF TABLES

Table 1 Machine Learning Models Advantages and Disadvantages ....................... 2

Table 2 - Model Performance Comparison

Xii



