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ARTICLE INFO ABSTRACT

Article History: The estimate of reserved claims is based on the
Received 24 July 2023 prediction of the final amount of claims that have not yet been settled and which
Revised 08 November 2023 the insurer has undertaken to pay. The micro-level approach estimates the amount of
Accepted 18 December 2023 gach unsettle(;l claim separatel\{. In this context, the time taken to settle a claim is an
important variable, as large claims usually take longer to settle and may not be paid
in the relevant financial period. Non-payment of claims may be due to a lack of timely

Keywords: reporting, a high volume of cases or legal complications. Therefore, there may also
Censored dat.a be censored data. In this article, we use the copula function approach to model the
Copula function

dependency structure of the settlement duration and claim amount variables.

In this study, the amount of each unpaid claim is estimated separately using
a micro-level approach. For this purpose, the duration of the settlement of each claim
is considered as a variable that depends on the amount of the claim. Based on the
modeling of the dependency structure between the claim amount and the settlement
duration using the copula function and using the general characteristics of the claims
as predictor variables, each unpaid claim is estimated. The marginal distributions of
the claim amount and the settlement period based on covariates explain the stochastic
behavior of each of them and are modeled separately. In the copula function approach,
the dependence structure of the variables can be considered separately from their
marginal distributions. By choosing or constructing an acceptable and appropriate
copula function with the dependence structure of the claim amount and the duration
of its settlement, and taking into account the particular characteristics and conditions
of inflation, the amount of an unpaid claim can be estimated more accurately. In this
study, the accuracy of the estimation and the validity of the proposed model are
evaluated using simulations.

The proposed method is implemented for the data collection of one of the
insurance companies regarding the cases of the employer’s professional liability claims
in 8 years, from March 2013 to March 2021, which includes unpaid claims. In order to
*Corresponding Author: evaluate the error in estimating the claim amount with this method in this data set,
Email: s.shams@alzahra.ac.ir 1000 samples are taken from the data whose claim amount is known and settled and

each time a number similar to the actual number is censored, the known values are
Phone: +9821 89562100 censored and their amount is estimated. Then the estimation error is calculated using
ORCID: 0000-0002-8831-3372 the criteria mentioned in the article. And finally, it can be seen that the results have a
good accuracy rate.
In the article, it can be seen that the selected copula function has
DOI: 10.22056/ijir.2024.03.06 acceptable results for the estimation of reserved claims.
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Table 2: Simulation parameters
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Table 4: Descriptive statistics for T (in terms of day) and M’ (in terms of ten million Rials) before removing the inflation
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Table 5: Descriptive statistics and M (in terms of ten million Rials) after removing the inflation
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Fig. 1: Histogram of the claim amount
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Fig. 2: Histogram of the duration of the payment of claim
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Table 6: Results of the Normality test for T and M
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Fig. 3: Histogram of the claim amount after Normal transformation
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Fig. 4: Histogram of the duration of the payment of claim after Normal transformation
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Fig. 5: Scatter plot of claim amount versus the duration of its payment after Normal transformation
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Table 7: Sample estimations of the Kendall’s T and upper and lower tail dependence coefficients
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Table 8: Results of the good ness of fit test and the parameter estimations of the selected copula function
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Table 9: Estimations of unsettled claim amount (in terms of ten million Rials)
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9.04 2680 10.65 1766 14.79 772 8.63 10
7.99 2683 8.87 2660 9.28 940 10.57 166
9.13 2684 10.53 2665 13.76 941 10.64 167
8.57 2685 8.77 2666 13.40 963 17.59 345
9.46 2687 11.28 2668 12.51 1453 12.12 445
10.03 2692 9.71 2671 12.13 1454 12.20 446
9.49 2696 10.28 2672 9.67 1455 14.16 569
9.93 2698 9.31 2674 12.85 1456 11.38 648
9.94 2700 9.51 2675 13.45 1457 11.47 649
foes 10.01 2676 9.67 1514 14.37 770

R=463.50 10.74 2678 11.03 1595 14.50 771
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Table 10: The average of real amount of claims, the average of estimated amount of claims and estimation errors in 1000 times
of simulation
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Fig. 6: Reserve estimate frequency, red line represents the actual average reserve
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