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ABSTRACT 

The Normal approximation is a commonly used method by insurance companies to estimate the 

distribution of claims. However, the distribution of insurance claims often exhibits significant 

skewness, which cannot be adequately accommodated by the Normal approximation. This study 

aims to propose an alternative approximation method that performs better than the Normal 

approximation. Built upon the presumption that the actual distribution of claims follows the 

Poisson-Gamma distribution, this research investigates the effectiveness of two approximation 

approaches. The comparison is conducted using mean-squared error (MSE) analysis, which 

assesses the extent to which these approaches approximate the actual distribution of claims in a 

simulation scenario. The results show that the Skew-Normal approximation outperforms the 

Normal approximation in terms of estimating the distribution of claims. Finally, the Skew-Normal 

distribution was developed as a solution to the problem of skewness in insurance claim 

distributions and to improve estimation accuracy. 

 

 

Keywords: Claim distribution, Normal approximation, Skew-Normal approximation, Poisson-

Gamma distribution. 

 

 

 

 

 

 

ABSTRAK 

Aproksimasi Normal adalah metode yang biasa digunakan oleh perusahaan asuransi untuk 

memperkirakan distribusi klaim. Namun, distribusi klaim asuransi seringkali menunjukkan 
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kemiringan (skewness) yang signifikan, yang tidak dapat diakomodasi secara memadai oleh 

pendekatan Normal. Penelitian ini bertujuan untuk mengusulkan alternatif metode pendekatan 

yang lebih baik daripada pendekatan Normal. Berdasarkan asumsi bahwa distribusi klaim yang 

sebenarnya mengikuti distribusi Poisson-Gamma, penelitian ini menyelidiki keefektifan dari dua 

pendekatan-pendekatan tersebut. Perbandingan dilakukan dengan menggunakan analisis mean-

squared error (MSE), yang menilai sejauh mana pendekatan tersebut mendekati distribusi aktual 

klaim dalam skenario simulasi Hasilnya menunjukkan bahwa pendekatan Skew-Normal 

mengungguli pendekatan Normal dalam hal memperkirakan distribusi klaim. Akhirnya, 

dikembangkanlah distribusi Skew-Normal sebagai solusi dari permasalahan skewness pada 

distribusi klaim asuransi dan untuk meningkatkan akurasi estimasi. 

 

 

Kata Kunci: Distribusi klaim, Aproksimasi Normal, Aproksimasi Skew-Normal, Distribusi 

Poisson-Gamma  

 

 

 

 

 

 

 

 

 



10 
 

ACKNOWLEDGEMENT 

The author wishes to express gratitude to the Triune God, the Most Gracious and 

Merciful, for God’s guidance and enlightenment throughout this academic journey. With 

divine blessings, the author has been able to reach this thesis report with the title “A Skew-

Normal Approximation for Poisson-Gamma Claim Distribution” as a requirement for 

acquring a Bachelor of Actuarial Science degree. The Thesis can be finished appropriately with 

the help and encouragemnet by diverse parties. Therefore, the author would like to convey her 

gratitude to: 

1. Dr. Dadang Amir Hamzah, S.Si., M.Si. as the thesis advisor who has taken the time 

to supervise, patiently guide, and provides enormous support for the author in 

completing this thesis. 

2. Mrs. Maria Yus Trinity Irsan, S.Si., M.Si. as the Head of Actuarial Science Study 

Program who has given the facilities to complete this thesis. 

3. All of the lecturers in Actuarial Science Study Program of President University 

who have been teaching the author all this time.      

4. The entire author’s family member, especially the author’s parents, brother, and 

sisters, thank you for all of your prayers, advice, and morally and materially 

support that have been given to the author. 

5. All parties who have provided assistance that the author unable to name one by 

one. 

The author recognizes that this thesis is still far from perfection. Therefore, the author 

looks forward to receive constructive feedback and suggestions for future improvements. 

Hopefully, this thesis will be beneficial to a diverse group of people and can be served as a 

source of idea for future thesis writing. 

     Cikarang, September 5th 2023 

 

        

Naomi Indramitha Putri Giay 

 

 



11 
 

 

TABLE OF CONTENT 

 

PANEL OF EXAMINER APPROVAL………………………………………………………….…………ii 

STATEMENT OF ORIGINALITY………………………………………………………………….…….iii 

SCIENTIFIC PUBLICATION APPROVAL FOR ACADEMIC INTEREST…………………………….iv 

ADVISOR’S APPROVAL FOR PUBLICATION………………………………………………………….v 

TURNITIN PLAGIARISM CHECK RESULT……………………………………………………………vi 

GPT ZERO PLAGIARISM CHECK RESULT…………………………………………………….……….i 

ABSTRACT……………………………………………………………………………….………………..ii 

ABSTRAK………………………………………………………………………………….……………...iii 

ACKNOWLEDGEMENT………………………………………………………………….……………...iv 

CHAPTER I INTRODUCTION …………………………………………………………………………...1 

1.1. Research Background……………………………………………………………………………...1 

1.2. Research Problem Identification …………………………………………………………………..3 

1.3. Research Scope and Limitations …………………………………………………………………..3 

1.4. Research Benefit…………………………………………………………………………………...4 

1.5. Research Outline…………………………………………………………………………………...4 

CHAPTER II LITERATURE REVIEW……………………………………………………………………6 

2.1. Sample Space and Events………………………………………………………………………….6 

2.2. Random Variable…………………………………………………………………………………...6 

2.2.1 Discrete Random Variable…………………………………………………………………………6 

2.2.2 Continuous Random Variable……………………………………………………………………...7 

2.3. Moments and Central Moment…………………………………………………………………….9 

2.4. Probability Distribution…………………………………………………………………………..10 

2.4.1 Poisson Distribution………………………………………………………………………………10 

2.4.2 Gamma Distribution………………………………………………………………………………12 

2.4.3 Poisson-Gamma Distribution……………………………………………………………………14 

2.5. Skew-Normal Approximation……………………………………………………………………16 

2.6. Methods of Evaluating Estimation………………………………………………………………18 



12 
 

2.7. Previous Study……………………………………………………………………………………18 

CHAPTER III METHODOLOGY………………………………………………………………………20 

3.1. Skew-Normal Approximation…………………………………………………….………………20 

3.2. Theoretical Framework…………………………………………………………….……………..20 

3.3. Flow of Research Design…………………………………………………………………………21 

CHAPTER IV ANALYSIS AND DISCUSSION ……………………………………...…………………22 

4.1. Poisson-Gamma Claim Distribution……………………………………………………………...22 

4.2. Normal Approximation…………………………………………………………………………...24 

4.3. Skew-Normal Approximation…………………………………………………………………….25 

4.4. Evaluating the Estimation………………………………………………………………………...27 

CHAPTER V CONCLUSION AND SUGGESTION…………………………………………………….31 

5.1. Conclusion………………………………………………………………………………………..31 

5.2. Suggestion………………………………………………………………………………………...31 

REFERENCES……………………………………………………………………………………………….

33 

APPENDIX…………………………………………………………………………..……………………37 

 

 

 

 

  

 

 


