UNIVERSITI TEKNOLOGI MARA

PREDICTIVE ANALYTICS OF
OVERTIME (OT) REQUIREMENTS
BASED ON OUTBOUND ORDER
VOLUME AT FM GLOBAL
LOGISTICS (M) SDN BHD

HANIS RAIHAN BINTI BAIE

BACHELOR OF INFORMATION SYSTEMS
(HONS.) BUSINESS COMPUTING

FEBRUARY 2026



TABLE OF CONTENTS

CONTENT PAGE
SUPERVISOR APPROVAL i
STUDENT DECLARATION 111
ACKNOWLEDGEMENT v
ABSTRACT v
TABLE OF CONTENTS vi
LIST OF FIGURES X
LIST OF TABLES Xii
LIST OF ABBREVIATIONS xiii

CHAPTER ONE: INTRODUCTION

1.1 Background of Study 1
1.2 Current Business Process 3
1.3 Problem Statement 5
1.4 Objectives 6
1.5 Project Scopes 6
1.6 Significance 8
1.7 Project Framework 9
1.8 Gantt Chart 12
1.9 Conclusion 13
CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction 14
2.2 Warehouse and Distribution Industry 14

2.2.1 Overtime Management in Warehousing 16

2.2.2 Outbound Order Volume Represented as an Indicator of

Overtime Requirement 17

vi



3.8.1 Expert Evaluation 77
3.9 Conclusion 79

CHAPTER FOUR: RESULTS AND DISCUSSION

4.1 Introduction 80
4.2 Current Situation of FM Global Logistics 80
4.3 Modelling 81
4.3.1 Framework Model 82

4.3.2 Modelling Technique 83
4.3.2.1 Model Development and Operators 86

4.4 Evaluation 114

4.4.1 Comparative Performance Analysis and Best Model Selection

For Experiment 116

4.5 Deployment 120
4.5.1 Dashboard 124

4.5.2 Expert Evaluation 133

4.6 Project Summary 137
4.7 Conclusion 140

CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS

5.1 Introduction 141
5.2 Summary of The Project 141
5.3 Project Contribution 143
5.4 Project Limitation 143
5.5 Project Recommendation 145
5.6 Conclusion 146
REFERENCES 147

APPENDICES 156

viii



ACKNOWLEDGEMENT

Alhamdulillah, thanks and praise to Allah, I managed to finish this research within the
given time. To begin with, I would like to express my deepest gratitude to my
supervisor, Dr. Norulhidayah Binti Isa, who has provided me with consistent guidance,
valuable feedback, and support in this project. Her experience and assistance played a
significant role in determining the direction and the quality of this study.

I also want to give a special mention to my beloved mom, Romhana Binti Talkah, who
has been praying, giving her love, and support without any conditions in my academic
life. I also wish to very much thank my beloved sister, Norhidayah Binti Bai’, who
provided me with her practical insights and professional guidance, which contributed
greatly to my understanding and focus on narrowing down the topic of my study. Their
sacrifices and encouragement have been my greatest motivation and strength.

I also appreciate my family members who have continuously supported and listened
to me. I want to thank my friends and roommates who have always been with me
throughout this journey, in case [ needed a piece of encouragement and an encouraging
word, or motivation, or a listening ear.

Finally, I would also like to express my gratitude to the lecturers and staff of the
Faculty of Computer and Mathematical Sciences towards their support and for
providing a suitable academic development atmosphere. Without the assistance and

liveliness of all the mentioned individuals, this would not have been a possible journey.

Thanks to all of you who were a significant factor in this journey.

v



ABSTRACT

The rapid development of data-driven decision-making has enhanced the significance
of predictive analytics and business intelligence for operational planning and cost
control in the warehouse. Nevertheless, FM Global Logistics (M) Sdn. Bhd. has
several problems, such as the failure to precisely predict carton workload, challenges
in estimating overtime (OT) workload, and the inability to see the cost impact in the
operations of changing outbound volumes. To address these challenges, this study
applied the CRISP-DM framework using historical warehouse data from 2024 to 2025.
Predictive analytics and regression techniques were employed to estimate outbound
carton volumes based on operational and temporal attributes. Five machine learning
models were developed and evaluated, namely Random Forest, Gradient Boosted
Trees, Multiple Linear Regression, Support Vector Regression, and Decision Tree.
Multiple Linear Regression achieved the best performance with an RMSE of 517.983
cartons, an MAE of 386.678, and an R? 0f 97.30%. The predicted carton volumes were
translated into overtime requirement decisions, overtime hours, and overtime costs
according to the company-defined operational rules. An interactive Power BI
dashboard was developed to visualize historical trends, predictive results, and what-if
scenarios for warehouse decision support. The dashboard was evaluated by three
domain experts based on usefulness, ease of use, and interpretability, and the feedback
confirmed its practicality for outbound warehouse planning. Overall, this study
demonstrates that predictive analytics and business intelligence can be used as an
effective decision support tool to optimize workforce planning and overtime cost
management in warehouses.



