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Abstract. This research aims to estimate the loss of life companies by calculating the Value at Risk (VaR) from the simulation results of the compund distribution of claims. The steps in constructing compound distribution of claim are data exploration, determining the type of distribution to be tested, looking for estimated parameters with maximum likelihood, testing the goodness of fit using Chi-Squared and Kolmogorov-Smirnov, and deciding the right distribution by generating data and Q-Q Plots, simulating claims, and calculating the Value at Risk or maximum losses that can occur at a certain level of trust. The steps for preparing compound distribution claims are applied to the XYZ Life Insurance Company daily claims data in 2019. The results of the XYZ Life Insurance Company’s claim data fitting obtained the best distribution for claim frequency data is POI(1,510507) with Mean Squared Error (MSE) amout 5,1972 and for claim severity data is WEI(1,328387e+07, 9,015771e-01) with Mean Squared Error (MSE) amount 2,1055e+14. XYZ Life Insurance Company simulation data claims for 2020 at a confidence level of 90%, 95% and 99% respectively obtained VaR amount 55.135.149, 72.128.791 and 107.596.875.

1. Introduction
Life insurance is a protection program in the form of transferring economic risks for the death or life of an insured person [1]. According to the Indonesian Life Insurance Association (AAJI), data on total premium income, in 2019 there was an increase of 2% to IDR143.770.000.000.000,00 (one hundred forty-three trillion seven hundred and seventy billion rupiahs) with an increase in new premiums of 0,5% to IDR89.980.000.000.000,00 (eighty-nine trillion nine hundred and eighty billion rupiah). According to the Otoritas Jasa Keuangan(OJK) in Indonesia's 2018 insurance statistics, it was noted that life insurance premium income from 2014 to 2018 also increased. Meanwhile, in the insurance statistics for Indonesia in 2016, it was recorded that from 2012 to 2013 premium income had decreased [2]. This shows that the premium income every year may fluctuate so that the possibility of premium income decreasing can be very happening. 
[bookmark: _Hlk51053091]In Otoritas Jasa Keuangan Act No.73 of 2016 about Good Corporate Governance for Insurance Companies state, that companies are required to formulate policies and strategies for the minimum liquidity level in the company's investment portfolio to support the availability of funds for insurance benefit payments [3]. Liquidity is the company's ability to meet its financial obligations which must be fulfilled immediately [4]. The obligation of a life insurance company is must to be able to pay claims that have been submitted by the insured (customer). Life insurance losses can be indicated by an imbalance in the premiums received by the life insurance company, with many claims disbursed in a short period time. The uncertainty of frequency claims and the severity claims issued or covered by life insurance companies can make it difficult to predict life insurance company losses. In dealing with this uncertainty, the life insurance company can reinsure the reinsurance company.
Several previous research which related to compound distribution is research by Sinta Martauly Simanjuntak (2017), obtained the best distribution for claim frequency data on motor vehicle insurance is negative binomial distribution. In another research by Cyprian Ondieki Omari, Shalyne Gathoni Nyambura, Joan Martha Wairimu Mwangi (2018), it was found that a good distribution for car insurance company claims for claim severity data is lognormal distribution and for claim frequency data is binomial and negative geometric distribution. Then, in research by Riaman, Yusuf Supena, Eman Lesmana, F. Sukono, Ridhan Firdaus (2013), obtained the best distribution of claim severity is burr distribution and the best claim frequency distribution is the negative binomial distribution.
The simulation of compound distribution claims will help companies maintain their condition or minimize the possibility of losses to life insurance companies [5]. The distribution used for severity claim are the gamma, lognormal, exponential, weibull, and pareto distribution because severity claim has non-negative data and continuous data and also rarely occur [6]. Whereas the distributions used for frequency are geometric, poisson, negative binomial, and binomial distributions because frequency claim rare occurrences. Generalized Pareto Distribution (GPD) can be used for loss or risk in major cases [5]. The distribution will be tested to see the distribution of a life insurance company claim data.
2. Compound Distribution
Let S be the compound distribution, which is the distribution of the total number of claims in a certain period of time

 		 		        		                                         (1)
where  is a random variable which states the amount of the ith claims in a certain time period and  is the random variable which states the number of frequency claims that occur from a portfolio of policy in a certain time period. It is assumed that  and  are independent of  [7].
In special cases,  is the poisson distribution and  has the compound poisson distribution. If  has a negative binomial distribution, then  has a negative binomial combined distribution. The most commonly used  distributions are the poisson and binomial negative distributions.
3. Metode Penelitian
In this research, a claim simulation have been done at the XYZ Life Insurance Company in 2020 by constructing the combined distribution of the frequency and size of claims at the XYZ Life Insurance Company in 2020 using Rstudio software. The data of this research is using secondary data, which is the claim data of the XYZ Life Insurance Company in the daily period of January - December 2019. The steps taken are fitting distribution, fitting distribution results is the best distribution used for simulations to build compound distribution and then calculate the Value at Risk (VaR) of the compound distribution. The following is the fitting distribution process.








          
Figure 1. Fitting Distribution Process
1. Determining Tested Distribution
A model or distribution is a mathematical function that represents data well [8]. This process intend to determine or select the distribution to be tested. Many distributions are often used to describe claims insurance cases, for the frequency of claims are using the binomial, geometry, negative binomial and poisson distribution, whereas for the the claim amount are using the pareto, exponential, gamma, weibull and lognormal distribution [6]. However, the author chooses for the claim frequency data only using the geometry, negative and poisson binomial distributions, and selects for the claim amount only using the exponential, gamma, weibull and lognormal distributions. And also the the claim amount will be tested in the Generalized Pareto Distribution (GPD) because this distribution can be used for loss or risk in large cases [5].
1. Estimation of  Distribution Parameters 
Estimation of distribution parameters using the Maximum Likelihood method. The Maximum Likelihood estimation procedure tests whether the unknown maximum estimate of the likelihood function of a sample of value maximizes the likelihood function.

1. The Decision to Choose Distribution
The following is an explanation of the process of choosing the best distribution.
1. Objective Appraisement
Appraisement objective using the Goodness of fit. Goodness of fit intend to test the parameters predicted in the previous step with H0 (null hypothesis), which is the distribution of the observed data set following a certain distribution. The Kolmogorov-Smirnov test is used for continuous data namely claim severity data, while the Chi-Squared test is used for discrete data, namely claim frequency data. The results of the research to determine the best distribution, only use the highest of p-value, the Kolmogorov-Smirnov test statistic, a good statistical test of Chi-squared fit, the value of the maximum likelihood function, and the Mean Squared Error (MSE).

1. Subjective Appraisement
The appraisment of the best distribution subjectively in this research only uses graphing and table appraisement. Subjective appraisement in this research intend to determine the similarity of data by comparing descriptive statistics of initial data and descriptive statistical results of building data from the distributions tested, it will be seen that the building data is rational with real conditions or not. The table used is a comparison of descriptive statistical tables of initial claim data with new claims data or building data. This is a boost in determining the best distribution for the frequency and the claim amount, as well as seeing the relevance of building data results to reality.

4. Result, Analysis and Discussion
[bookmark: _Hlk51017250]Table 1 is the descriptive statistic of claims 2019. Based on the analysis using Rstudio software, the parameter estimates are obtained in Table 2, goodness of fit in Table 3, and building data iterations 10 times in Table 4.
Table 1. Descriptive Statistic of  Claim Frequency 2019
	
	Descriptive Statistic

	
	Min
	Max
	Median
	Mean
	Sd
	Skewness
	Kurtosis

	Frequency of Claim
	1
	39
	1
	1,510507
	2,506961
	9,929704
	127,1005

	Severity of Claim
	597.000
	159.297.884
	6749.028
	13.484.06
	19.536.629
	3,486213
	17,95958




Table 2. Parameter Estimation of Claim 2019
	
	Parameter Estimation of Claim Frequency 2019

	Distribusi
	Parameter
	LLF

	Binomial Negatif
	 = 3,324350
	 = 1,510658
	-1.275,606

	Poisson
	= 1,510507
	-1.402,371

	Geometri
	 = 0,398326
	-1.365,496

	
	Parameter Estimation of Claim Severity 2019

	Gamma
	 = 0,937247540
	 = 0,006952508
	-4775,274

	Weibull
	 = 9,015771e-01
	 =1,328387e+07
	-14080,04

	Eksponensial
	 = 0,007416161
	-4776,12

	Lognormal
	 =15,796188
	 =1,070449
	-13982,11

	GPD
	
	
	13972,85
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Table 3. Test Goodness of Fit Claim 2019
	
	Test Goodness of Fit Claim Frequency 2019

	Distribusi
	Statistik Chi-Squared
	p-value
	Mean Squared Error (MSE)

	Binomial Negatif
	275,0615
	8,95E-62
	5,4623

	Poisson
	438,5418
	5,91E-96
	5,1972

	Geometri
	179,5135
	1,05E-39
	5,5679

	
	Test Goodness of Fit Claim Severity 2019

	
	Statistik D
	p-value
	Mean Squared Error (MSE)

	Gamma
	0,11331
	1,903e-09
	3,7772e+14

	Weibull
	0,11506
	9,975e-10
	2,1055e+14

	Eksponensial
	0,11615
	6,618e-10
	3,7772e+14

	Lognormal
	0,065116
	0,002097
	3.1718e+14

	GPD
	0,035701
	-
	3,366193e+14
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Table 4. Statistics Claim Frequency 
	Statistics Descriptive
	2019
	2020 (simulation)

	
	Frekuensi klaim
	Binomial Negatif 
	Poisson
	Geometri

	min
	1
	1
	1
	1

	max
	39
	4
	3
	5

	median
	1
	2
	2
	2

	mean
	1,510507
	1.951718
	1.963175
	1.91653

	sd
	2,506961
	0.549105
	0.4390285
	0.6889119

	skewness
	9,929704
	0.2103936
	-0.1836063
	0.365864

	kurtosis
	127,1005
	4.247973
	5.138783
	3.063411





Table 5. Statistics Claim Severity
	Statistics Descriptive
	2019
	2020 (simulasi)

	
	Besaran klaim
	Lognormal
	Weibull
	Eksponensial
	Gamma
	GPD

	min
	597.000
	3.473.596
	3.485.018
	38,6253
	35,8483
	2.590.364

	max
	159.297.88
	58.434.067
	34.502.451
	318,3418
	353,9677
	94.182.136

	median
	6.749.028
	11.381.359
	13.260.004
	132,1571
	128,7237
	11.099.196

	mean
	13.484.066
	12.855.688
	13.961.906
	135,7340
	133,7089
	13.020.542

	Sd
	19.536.629
	6.017.941
	5.073.571
	42,6001
	45,0431
	7.491.640

	skewness
	3,486213
	1,9259
	0,9025855
	0,63281
	0,5734
	2,88145

	kurtosis
	17,95958
	9,6048
	4,1319
	3,6713
	3,5085
	20,6673



Based on the results of the analysis above, the distribution of claim frequency data in 2019 has been matched in three distributions are the negative binomial distribution, poisson, and geometry. Then, the best distribution for the claim frequency in 2019 is the poisson distribution with the parameter μ = 1.510507 or it can be written as POI (1.510507). Matching the distribution of the claim severity in 2019 on five distributions are the weibull, gamma, exponential, lognormal, and Generalized Pareto Distribution (GPD) distribution. The best distribution for claim severity in 2019 is the weibull distribution with the parameter β = 9,015771e-01, θ = 1.328387e + 07 or it can be written as WEI (1.328387e + 07, 9,015771e-01). Then, the next iteration is carried out 10 times the simulation of compound distribution and the simulation results summary data in Table 6 and the value of Value at Risk is shown in Table 7.

Table 6. Summary Claim Data 2020
	Min
	Max
	Median
	Mean
	Sd
	Skewness
	Kurtosis

	1.626.524
	56.635.701
	20.131.934
	21.088.855
	8.559.482
	0,6892
	3,7397



Table 7. Value at Risk Data Klaim Tahun 2020
	Confidence Level

	90%
	95%
	99%

	55.135.149
	72.128.791
	107.596.875



Based on Table 6, there is a VaR with a 90% confidence level of IDR55.135.149,00, meaning that there is a 90% chance that the company will sustain a loss of IDR55.135.149,00 and there is a 10% probability that the loss will exceed IDR55.135.149,00. Meanwhile, at the 95% confidence level, the company is likely to experience a loss of IDR72.128.791,00 and there is a 5% probability that the loss will exceed IDR72.128.791,00. At a 99% confidence level, the company will sustain a loss of IDR107.596.875,00 and there is a 1% probability that the loss will exceed IDR107.596.875,00. The VaR with a confidence level of 99% can be used as the minimum level of company liquidity. When the company's finances exceed IDR107.596.875,00, it can be shown that the company has a good level of liquidity. So, that the company's obligations in formulating policies and strategies for minimum liquidity levels can meet the Risk-Based Minimum Capital (MMBR).
5. Conclusion
In fitting distribution of claim frequency in 2019, testing was carried out on three distributions are the negative binomial distribution, poisson and geometry. The best distribution result for claim frequency in 2019 is POI (1,510507) with Mean Squared Error (MSE) of 5,1972. Fitting distribution of claim severity in 2019 has been tested on five distributions are the weibull, gamma, exponential, lognormal and Generalized Pareto Distribution (GPD) distribution. The best distribution results for the claims severity in 2019 is WEI (1,328387e+07, 9,015771e-01) with a Mean Squared Error (MSE) of 2,1055e+14. The simulation of the frequency and severity of claims of the XYZ Life Insurance Company in 2020 was carried out by building a compound distribution with iterations 10 times. The distribution of claim data in 2020 consists of the weibull distribution (claims severity) and the poisson distribution (claim frequency) amount 1222 data. The data has a minimum claim value of 1.626.524 and a maximum claim value of 56.635.701, then has a mean value of 21.088.855 and a value of up to 8.559.482. The results obtained for the VaR from these data at the confidence level of 90%, 95% and 99% are respectively 55.135.149, 72.128.791 and 107.596.875.
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