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The purpose of this paper is to investigate the
sensitivity of the required capital to the dependence structure among non-life
insurance claims in multivariate environments. Inthe beginning, dependency
modeling was carried out in a real environment using the database related to
monthly claims (without recycling) resulting from five types of non-life insurance
in Iran Insurance Company, including engineering, liability, third party, automobile
insurance, and fire insurance.

The data includes the severity of claims in each field and it was collected
during the monthly period of 2011:03-2024:02. Then, the parameters of D-vine
copula are estimated among the claims by five types of non-life insurance, and
goodness of fit tests are performed to conclude the optimal copula. The multivariate
distribution is simulated by a combination of univariate marginal distributions and
bivariate copulas. Finally, the estimation of risk-taking capital using VaR and TVaR has
been done on simulated total losses according to their weight, and a comparative
study has been done using independent copula.

The results show that paying attention to the implicit dependence

among losses significantly affects the total risk capital. This result is confirmed by
the estimated capital requirement values. In fact, paying attention to the implicit
dependence among insurance fields leads to a capital reduction of 1.5% for VaR and
3.9% for TVaR.
C USION: The choice of non-life insurance risk dependency modeling is
very important and paying attention to non-linear dependencies in the structure
of various insurance branches can reveal the benefits of diversification to the
insurance portfolio of companies leading to measuring the amount of benefits from
diversification based on the correct selection of non-life insurance risk dependency
models. This is an issue that needs to be considered in choosing the portfolio of
insurance companies.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Table 3. Calibration of the marginal distribution, estimation of its parameters, and KS and AD statistics
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Table 4: Parameter estimates in pairwise decomposition of a five-dimensional copula
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aS ol M...xﬂ‘j U"‘ SMQULW.J 6‘47:...,.1 O QB.MJ‘SA uL?Lul
(reps L my gl e sl s )9 Lo
008,31 2 CR 5l eS8 D-Vine ¥YelS (jlwacd b odbarwlxe
985 4 (Augss 5l (AU lie &5 A5 0 STl

Sanly (B maw G 5l ol v U beS Ll glaews
NG PR 6)LM:LJJ.A YB.:[S )| oslawl l.: FLy \)}MJ‘SA C‘).?L:.MJ‘
Sgui oo bl dllis Siwily Jlade lang a8l cpl Koo, led,
a2 oo ol glaany oasly o ool sl Yauls oS
Shaisl sl Yot S lawg 6 in dlos Siuly az 2
50 el YL oyl cigd aezs Yo lS ] o ol
a5 20 @ olFe |y 228 Addllas 5l ol s cams
Sy, Swly gilodae ol awy 0 Sl a4 oS
sleails 8.5 ool g canl e sl joe e slodos
sloasls gl Jlals o syt gla Sy 5 ool @y
2 Sy aloyw Glie ol )0 cage B Wlg oo dae
> r o b lbaidl cpl asl asl dep sbbas b gai
Tang and wibe glaew oaipy bkl 4 by Sldlas
O 3l cille Diers et al. (2012) 4 Valdez (2009)
T (Soly g 4 4y ol ogad )0 GBS ol dx
ol sledYs g glaen laais, 0 YolS il o
Ghosh et al. dslas )5 dony GES 15 59a0 5 4 LiSuges

A2

@ Jhie Gl I Jlisl slp (Joall ) Jby seles
oy Sl & I s myce Jby oseles TO-AVAR
Jli] 536 ol ¥V -YSA0 5 YAYD-OAF o TVAR olol,,
Gilwoe bgs a5 ard o olid mls el e 1(R0-99)
B0 Sy (oyma o Blop e 2 pKatiz pib Siuly
Loy oolaiwl 0)50 Sy jlre @ s ol 530 Gl (Jl0plb
ol Oglaie ol GYglS 4y g
bl alopn pldl SL51 Rl 050, B s 5o
o st sl Koy o (MO IS iy 5 st
(el Hebar .l ol slpiiy 5 0,8 oo ol 1) LSy
ooliiul b (glaes i) 12 (sln oadigiludand (b slacens
255 b Xgh oo (590 aen odnliunsds dom s> Lolwl s lagyje
et by pl Sl S wdg (SS1eSs b8 ces |y S oL
Pl (28 b pliebl zshaw les sln 515 9590 0529 Glie
oS sboles w9l oo (o) e Slodll; G (Snly pos 5
SR8,k 1) ole i batdly wal o sanlin Joaz ool
a3 590 ¢ Jlo Gl s g il (Sisly (3loos 50 (o
P Cise gy Gk |) opioriz gy &5 (Glaen laard,
TVaR gl g 5l cpl 0gd oo yomin 6 5YL VAR & casS oo w3l
TVaR 5 VAR «shias gloars, Mol 1o (dly ;5 ol i3,k
el il 550 asis ol el D-Vine Sty 0,00 5 5Vl
iy s (Sdly 4 4z L el D-Vine (VolS G 15



S Cige 55lodnnts 5 DVINE Youls Lolaly aslo oo el eglie B Jgor

Table 5. Comparison of capital requirements based on D-vine copula and Monte Carlo simulation
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